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CHAPTER I - INTRODUCTION 

This report relates to an aeromagnetic interpretation project, 
covering an area of 5 350 km' in NTS area 64C in the vicinity of 
Lynn Lake. Figure 1.1 indicates the outlines of the project area. 
The aeromagnetic surveys were implemented by Questor Surveys 
Limited in March, 1976 (Phase 1); and November and December, 
1976 and March, 1977 (Phase 2). The interpretation, along with 
some associated ground surveys, was done by the Centre for 
Precambrian Studies, University of Manitoba, in the period July, 
1977 to March, 1979. 

BACKGROUND 
The Project was a part of the Canada-Manitoba Subsidiary 

Agreement on Mineral Exploration and Development, under which 
costs were equal ly shared by the Governments of Manitoba and 
Canada. The overall objective of the Sub-Agreement was the im­
provement of the socio-economic conditions in Manitoba through 
development of the mineral industry. The general direction and 
supervision of projects under the Sub-Agreement was entrusted 
to a Management Committee, made up of a representative of the 
Department of Regional Economic Expansion of Canada, a repre­
sentative of the Department of Energy, Mines and Resources of 
Canada, and two representat ives of the Province of Manitoba. 

Soon after the commencement of the Sub-Agreement it was 
decided that a high-quality regional airborne geophysical survey 
should be implemented in the Lynn Lake area, an area which 
historically had been a major producer of base metals, but where 
in the mid-seventies some of the ore bodies were nearing exhaus­
tion. It was envisaged that the results of this regional survey 
would be released to the general public at the earliest possible 
date, so that the private sector would then carryon with the site­
specific aspects of the exploration sequence. 

In the latter part of 1975, the Province's Department of Mines, 
Resources and Environmental Management carefully reviewed 
the technical specifications of about half a dozen airborne geo­
physical systems which were commercially available on contract 
at that time. Several contractors accepted the Province's inv ita­
tion to test-survey a small specified area, with a view to estab­
lishing the relative merits of the competing systems. On the basis 
of these test results, it was decided that for the type of survey 
desired in the Lynn Lake area, the most suitable was the electro­
magnetic/magnetic INPUT system of Questor Surveys Limited of 
Toronto. 

Subsequently, this firm implemented the first phase of the 
survey (see Fig. 1.1) over an area of about 1 180 km' in March, 
1976, the results of which were released simultaneously at 
several places in Manitoba on June 22, 1976. The balance of the 
area, phase 2, was surveyed in November and December, 1976 
and March, 1977, and the results were released on June 8,1977. It 
has been estimated that by September 1, 1977, as a result of 
these releases, 103675 acres were acquired by exploration com­
panies for detailed ground follow-up surveys and diamond drill­
ing. This represented an acreage increase of about 150 percent 
over mineral dispositions in good standing in the area at the time 
of the first release. 

It should be rea lized that the exploration companies largely 
staked on the basis of only the electromagnetic data resulting 
from the airborne survey. The complementary aeromagnetic data 
were generally not used, because by their very nature they are not 
amenable to rapid interpretation . However, they do contain a 
wealth of information which can be extracted by relatively lengthy 
interpretation procedures. For example, in the Lynn Lake area, 
gabbro plugs, granit ic plutons and units within the volcanic se­
quences are features which would be expected to have an aero­
magnetic expression, and further, all of them can be highly signif­
icant from the exploration point of view. Moreover. geological for-

mat ions in overburden covered areas can often be precisely 
delineated by aeromagnetic interpretation. With this in view, the 
Magnetics In terpretation Group at the University of Manitoba, 
which is also affiliated with the Un iversity's Centre for Precam­
brian Studies, was approached by the Province to undertake a 
project for interpreting the aeromagnetic data derived from the 
Questor surveys in the Lynn Lake area. The results of their inter­
pretation are presented in this report. 

MAGNETICS INTERPRETATION GROUP 
The Magnetics Interpretation Group at the University of 

Manitoba has, during its research program over the past 15 years, 
developed techniques and assembled computer programs 
directed especially towards certain aspects of aeromagnetic map 
interpretat ion. In addition methods for using magnetic properties 
measured at the surface to supply "ground truth" for the 
magnetic anomalies (whenever magnetic rock units outcrop or 
can be sampled by drilling) have been developed using the 
magnetic laboratory at the University. Among the applications of 
the computer techniques are the transformation of the map data 
so as to isolate and enhance features of interest, and the quan­
titative modelling of anomalies. 

The interest of this group in the present interpretation lies in 
the application of these techniques to an exploration-oriented 
aeromagnetic survey. There are many aspects of the group's work 
which can be applied to exploration-oriented surveys. The em­
phasis and direction in the present work involves a strong 
research component, and overlap with services normally supplied 
by geophysical contractors is minimized . 

An attempt was made to satisfy a number of aims, wh ich 
were as follows: (1) to provide an ed ited digital data set which 
could be made available on open file; (2) to provide computer pro­
grams for display and manipulation of the data; (3) to interpret the 
data quantitatively; (4) to provide determinations of magnetic sus­
ceptibilities and remanent magnetization of rock un its in the area 
covered by the survey; and (5) to provide a qualitative description 
of the aeromagnetic field in the survey area, especially with a 
view to correlating it with known geological features, and extend­
ing this information into overburden covered areas. 

REGIONAL GEOLOGY AND EXPLORATION HISTORY OF 
THE LYNN LAKE AREA 

The regional and economic geology of the Lynn Lake area, 
and its exploration history have been described by Allan (1950), 
Milligan (1960), Davies et al. (1962), Zwanzig (1974) and Gale et al. 
(1977). 

The geophysical surveys relating to this report were imple­
mented over a part of the Lynn Lake - Rusty Lake greenstone 
belt, which is an arcuate approximately east-west trending belt 
150 km in length and 10 to 50 km in width. Figure 1.2 illustrates 
the regional geology. The oldest rocks belong to the Wasekwan 
Group, which consists of metavolcanic rocks, associated volcani­
clastic material and minor sediment. Basic to intermediate vol­
canics and derived detritus constitute the dominant rock types. 
Acidic flows and volcaniclastics are abundant locally. Stable­
trace-element geochemical data obtained from Wasekwan Group 
basalt and andesite in the Rusty Lake area (Steeves and Lamb, 
1974) ind icate that in this area these rocks have the character­
istics of modern-day island arc tholeiitic magmas. 

The Wasekwan Group is stratigraphically overlain by the 
Sickle Group metasandstones and metaconglomerates. Radio­
metric dates from the greenstone belt (Clark, 1980) indicate an 
Aphebian age of deposition. 

There are about fifty known massive sulphide occurrences in 

7 



CD 102°05' 
57°25' 

:il 
~I« 

~II~ f- -« z 
'" « 
~I:!: 
(1) 1 

56°27' 
102°05' 

PASKWACHI 

WHI TESANO tJ!: 
MCMILLAN~ 

LAKE 

(,,{INCH 

~LAKE 

LE~ 
LAKE 

BARRINGTON LAKE 

AREA 
(PHASE nl 

FLIGHT LIN E DIRECTION 

KILOMETRES o 10 

H H H I 1 
5 0 5 10 

MILES 

FIGURE 1.1 Areas covered by Phases I and If airborne INPUT geophysical surveys in the Lynn Lake region . 

99°40' 
57°25' 

20 

56°27' 

99°40' 



102°00' 

D 
Intrusive 

rocks 

• S i ck le Group 

metasandstone 

meta - conglome rate 

<0 

) 100°15' 

? ; ii'iIiUanWIUZ=--- .. - )) ~A~"~"';S 1
57 °00' 

KI L OMETR ES 30 KIL OME T RES 

CJF3=C~F3=C~~======3C======~~=====C======E~======3C====~ 
o 10 " 20 25 

Wosekwon Group Metogreywo cke Out line o f Lynn 

~ri[ili%f~N:;! meta .... olcanic D migmotite I Lake Pro ject area 

rocks 

D 
Wosek wan Group 

metosedimentary -<§Y Hi gh way 

roc ks 

FIGURE 1.2 Regional geology of Lynn Lake area (from Gilbert, et al. 1980). 

56°30' 

I Rai twoy 

Power 

Transmission Lin e 



the Wasekwan Group. Nickel·copper mineralization is associated 
with gabbroNorite bodies intruded into the Wasekwan Group. 
Some prospecting took place in the nineteen-thirties; prospecting 
activ ity increased after the nickel-copper discoveries by Sherritt 
Gordon Mines in 1945. Ground magnetic, and to a lesser extent, 
ground electromagnetic surveys played a major role in the early 
development of the area. By 1950, eleven ore bodies with an ag­
gregate of fourteen million tons of ore had been identified. By 
1953 a mill was in operation and a rail link to Sherridon, about 230 
km to the south, had been completed. 

In the period 1953 to 1978, the production from the mines in 
the area had been 369 085 000 Ibs. nickel, 805 357 000 Ibs. copper 
and 601 076000 Ibs. zinc (Skinner, personal communication). 

QUESTOR SURVEYS METHODS AND PROCEDURES 
The INPUT electromagnetic/magnetic surveys were flown in 

two types of aircraft, a Britten-Norman Trislander for Phase 1, and 
a Shorts Skyvan for Phase 2. The nominal survey altitude was 
130 m with the electromagnetic receiving coil and magnetic sen­
sor at about 50 m above the surface. Flight line spacing was 
200 m. The field crew consisted of a pilot, navigator, equipment 
operator, aircraft engineer and a geophysicist. 

Base maps for the survey were uncontrolled mosaics con­
structed from 1" = 'h mile National Air Photo Library photo· 
graphs. The mosaics were of scale 1 :20 000 on stable transparent 
film . Flight path recovery was visual, involving comparison of the 
mosaic with prints from a 35 mm aerial camera. Fiducial points 
were marked at intervals of approximately 1.2 km on the flight 
lines. 

The aircraft were equipped with a Mark VI INPUT airborne 
electromagnetic system, a Geometrics G-803 proton precession 
magnetometer, a 35 mm continuous strip camera, both analogue 
(Honeywell 2206) and digital (Geometrics G-704) recorders, a radar 
altimeter and a power-line monitor. The magnetometer measured 
the total magnetic field, and had a sensitivity of 1 nT (gamma) and 
a range of 20 000 to 100 000 nT. 

Because of the high-intensity electromagnetic field 
generated by the electromagnetic transmitter, the magnetometer 
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was operated on a time shared basis . Thus the magnetometer 
head was energ ized for 1.15 seconds, correspond ing to the 'on' 
period of the EM transmitter, and the precession frequency was 
recorded and a read-out obtained during the following 0.15 
seconds during which the EM transmitter was off. Thus a 
magnetic reading was taken every 1.3 seconds. 

Questor Surveys presented the magnetic data as contours 
plotted on mosaics of scale 1:20000, which were also photo· 
graphically reduced to produce another set at scale 1 :50000. The 
flight records including a computer tape with the d igital data were 
also available. 
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CHAPTER II - DIGITAL DATA FILE 

THE ORIGINAL DATA AND THE EDITED DATA SET 
The original data supplied by Questor Surveys included 

tapes of digital data along flight lines. For an outside user the 
original tapes would be difficult to manipulate and it is recom­
mended that anyone requiring digital data use edited tape LLM 
001, which has been prepared by, and can be obtained from the 
Centre for Precambrian Studies. This tape contains an inter­
polated grid of data, consisting of magnetic values at a grid spac­
ing of 200 m. Work with the edited data indicates that tape 
LLM 001 contains a digital data set which is usable for most inter­
pretational purposes. The data may be retrieved for any specified 
profile or grid using the programs PROFILE (Appendix 1) and 
PRTPLOT (Appendix 2). Printouts of profiles along each row of 
data for the entire data set, plotted by PRTPLOT, are stored at the 
Centre for Precambrian Studies. 

Modern techniques of interpretation of geophysical data rely 
heavily on data displays of types different from the conventional 
contour maps. These include 3-D disp lays, expanded and per­
spective views of selected anomalies, filtered maps, derivative 
and upward/downward continued maps, etc. Adequate digital 
data is essential for these techniques. Therefore, the develop­
ment of a suitable file of digital data was considered an important 
part of this project. 

PROCESSING OF DIGITAL DATA 
The data obtained by Questor Surveys Limited in the Lynn 

Lake area is contained in a series of digital magnetic tapes in 
computer-compatible format. A series of computer programs was 
developed by the University for the treatment of these data so as 
to produce four data sets, one for each of the four blocks of the 
survey area, shown in Figure 1.1. 

The purpose of these programs was to allow the reproduc­
tion of magnetic maps at any desired scale and in any format, and 
to facilitate computer modelling and quantitative analysis of in­
dividual anomalies. 

The digital data supplied by Questor on magnetic tapes were 
of the following three types: a) data directly recorded from all the 
airborne systems and suitably multiplexed, b) aeromagnetic data 
which, because of the poor quality of their digital record, were 
hand digitized from the analogue records and then transferred to 
digital tapes and c) data that were strictly positional, i.e., a record 
of the X and Y coordinates and the corresponding fiducial 
numbers obtained by the process of flight path recovery. 

The original set of magnetic tapes supplied by Questor were, 
for a number of reasons, not suitable for standard Fortran pro­
grams. To circumvent this, the following nine programs were 
employed to edit the data, the end results of which are recorded 
on Tape LLM 001 which is used as the input for all subsequent 
computer programs. 

Program Mag 1, a special utility program written by Innova­
tion Data Processing (FATAR), was used to 'clean up' as much as 
possible of the original data. The output of this program was a set 

of high density digital tapes containing usable data. About 99% 
of the original data were successfully retrieved by Mag 1. 

Program Mag 2 demultiplexes the data, discarding the flight 
number, the six EM channels, the hydro monitor and the altimeter 
data. It was determined that the altitude correction could be safe­
ly ignored since the flight height was maintained quite close to 
the target height of 122 metres (46 metres for the magnetometer 
head). 

Program Mag 3 resamples the magnetic values at each data 
point (approximate spacing of 160 metres). 

Program Mag 4 combines the magnetic data at each data 
point with the corresponding horizontal position information. Out­
put is in the form of magnetic profiles along flight lines. 

Program Mag 5 interpolates the data along the flight lines to 
an equally spaced set of readings at an interval of 200 metres. 
This interval was chosen because it is the mean flight line spac­
ing and is, therefore, the largest interval which will reproduce the 
data without aliasing or introducing spurious high frequency 
noise. The interpolation was performed using a 'natural' cubic 
spline algorithm, i.e. the first and second derivative values were 
not used in calculating the spline coefficients (Ahlbertg et aI., 
1967). 

Program Mag 6 interpolates the data in a direction oblique to 
the flight lines (using the same cubic spline algorithm as in Mag 
5), producing a map with equispaced points. The zones near the 
edges of the map for which no data exist, were padded with zeros 
to create a rectangular data set. The effects of this fictitious data 
and its treatment are discussed elsewhere. 

Before being fed into Program Mag 4, tlie positional aspects 
of the digital data were treated by the following three programs: 

Program XY1 reads the raw data from each map of a block on 
the input tape and translates and rotates the coordinating system 
and is able to reduce all maps to a common origin. 

Program XY2 sorts all the values into increasing distances. 
This removes the effect of the S-pattern used in flying the survey. 

Program XY3 combines all the maps in one block, eliminating 
tie lines and overlap. The output is then fed into MAG 4. 

The final data set also includes the manually digitized 
magnetic data not available in the original data set. This data re­
quired a simple decimation and format change before it was in­
serted into the regular processing sequences as input to MAG 4. 

DATA DISPLAYS 
A display of the data for the four blocks is given in Figures 

2.1,2.2,2.3 and 2.4 us ing program HIDE from the University of 
Manitoba's IMSL package. 

From the edited digital data, the University of Manitoba 
Magnetic Interpretation Group's package of geophysical pro­
grams makes it possible to produce filtered, derivative, upward 
and downward continued maps contoured as desired for any area 
within the data set at any scale. 
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FIGURE 2.2 Sickle Lake area. Units shown on the horizontal axis are kilometres. The vertical axis indicates nT above the 60000 
level. The origin of coordinates coincides with the southwest corner of map. Location of northeast corner of Sickle 
Lake shown. (lat. 56°41'N, long. 100041 .3'W). 

13 



x 

..... 

.l>o 

o 
o 

~ 

i _, . 00 2 0 . 00 25 . 00 

FIGURE 2.3 Barrington Lake area. Units shown on the horizontal axis are kilometres. The vertical axis indicates nT above the 
60000 level. The origin of coordinates coincides with the southwest corner of map. Location of southeast corner of 
Barrington Lake shown. (lat. 56°52'N, long. 100 0 9.4'W). 

-- -~ -:::-.----~ -_.--=... ... 
--~~-,.-- .. _...........,:.. ; . - - -._"--
·~:::G~ 
~ . __ ._- - - '""_. ~ 

.~ - -~~ .,..---­- .,.. -- . .......,....,.....,... ..... 
--' - :.- ;.-~- ~.::.:-~--~ 

- ..."....-~--

- ----;0 



o 
o 

ro 

FIGURE 2.4 Lynn Lake area. Units shown on the horizontal axis are kilometres. The vertical axis indicates nT above the 60000 
level. The origin of coordinates coincides with the southwest corner of map. Location of town of Lynn Lake shown. 
(lat. 56 °51'N, long. 101 °.03'W). 

15 



CHAPTER III - GROUND SURVEYS 
OF MAGNETIC PROPERTIES 

GENERAL CONSIDERATIONS 
Information on the magnetic susceptibilities and remanent 

magnetization of rock units is an important part of the qualitative 
and quantitative interpretation of magnetic surveys. Both the 
magnetic susceptibility and the natural remanent magnetization 
(NRM) of rocks generate magnetic anomalies. The former is the 
easiest to determine, since measurements may be made with sim­
ple equipment on core or chip samples or on an outcrop surface 
or face, and no information on orientation of the samples is re­
quired. NRM measurements are more difficult, since oriented 
samples are needed, and measurement of the magnitude, direc­
tion and stability of NRM is required . By a careful choice of sites 
for oriented samples it is possible to make a useful combination 
of a large number of susceptibility determinations with a smaller 
number of NRM measurements. This procedure was adopted in 
the present study. 

MEASUREMENT AND PRESENTATION OF SUSCEPTIBILITY 
VALUES 

Susceptibility measurements were made in two ways: 
(a) in situ with coil detectors placed on the outcrop. Two 

types of coil detector were used: a Kappameter Model KT3 (see 
Hall, 1977 for field technique), and a Sharpe Model SM-1 (see Hall, 
1968 for technique); 

(b) with a susceptibility bridge (Geophysical Specialities Co. 
Model MS 3) on core samples or chips. 

Susceptibility values are plotted on a series of map sheets. 
The original plots at scale 1 :50 000 are supplied as maps and 
Figures 3.1 to 3.7 are their page size reductions. These maps can 
easily be compared with the 1 :50 000 scale geological sheets 
released by the Man itoba Department of Energy and Mines. Table 
3.1 lists all the susceptibility values. In common with other cases 
where susceptibility values are mapped in Precambrian terranes , 
they show the following features: 

(a) values are extremely variable but within particular rock 
units they group about a mean which is characteristic of that unit; 

(b) there are no ranges of values which are characteristic of a 
particular rock type; 

(c) rather, there are ranges characteristic of a particular rock 
unit, or group of rock units, i.e. of particular rock types in a given 
geological setting. 

The following section illustrates these features of magnetic 
susceptibility throughout the area. 

ANALYSIS OF SUSCEPTIBILITY MAPS 
Table 3.2 lists rock units for which average susceptibility 

values have been determined. These results will be applied in the 
sections on qualitative and quantitative interpretation of 
anomalies. Generalizing broadly, the following four rock units 
were found to have the highest average susceptibilities: 
(1) iron formation 
(2) formations within Wasekwan and Sickle Group metasedi­

ments, particularly conglomerate units 
(3) formations within Wasekwan Group metavolcanics (including 

iron formation) 
(4) pre-Sickle gabbro 

REMANENT MAGNETIZATION 
The intensity of magnetization, I, of a rock unit is the primary 

parameter determining the strength of the associated magnetic 
field. This quantity is the vector sum of I i the induced intensity of 
magnetization, which is parallel to the geomagnetic field (F), and 
Ip remanent intensity of magnetization, which may lie in any 
direction depending on the magnetic characteristics and history 
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of the rock unit. The induced intensity, I i (equal to kF, where k is 
the magnetic susceptibility) is listed for some of the major rock 
types of the area in Tables 3.1 and 3.2. F is the magnitude of the 
ambient magnetic field. 

MAGNITUDE AND DIRECTION OF Ir 
These quantities can be determined for oriented samples, us­

ing a spinner magnetometer. In the present investigation, 
oriented core samples were taken in the field following proce­
dures described by Coles (1973). Measurements were made with a 
Schonstedt Model SSM-1A spinner magnetometer. Values for the 
magnitudes and inclinations of Ir for the samples are given in 
Table 3.3. Several cores (A, B, C, etc.) were taken at each site 
(78200, 78201,78202, etc.) and cut into slices (1,2 etc.) resulting in 
samples of sizes suitable for the measuring system used . There 
are 57 such samples from nine different sites. 

STABILITY OF REMANENT MAGNETIZATION 
The stability of remanent magnetization varies considerably 

among various groups of rocks. A common method of measuring 
stability of remanent magnetization, involves measuring its 
response to demagnetization caused by an alternating magnetic 
field. The demagnetization process consists of applying an alter­
nating field of a few hundred gauss to the specimen and then 
decreaSing the field strength to zero over a period of a few 
minutes. Demagnetization is usually repeated, each step starting 
at a higher initial field than was used in the preceding step, in 
order to remove successively harder components of magnetiza­
tion. In the present case, two successive demagnetizations were 
used (from the 200 and 400 gauss levels, respectively). The 
amount of magnetization remaining after each step is shown for 
some of the samples in Figures 3.8 to 3.11. These figures show 
various degrees of stability ranging from very unstable to very 
stable. The natural remanent magnetization (NRM) before demag­
netization is normalized as 1.0 in these diagrams. The ratio of the 
amount of magnetization after demagnetization from 200 gauss, 
to the initial magnetization level, is defined as the stability index 
Sm (see Table 3.3). Remanent magnetization is considered very 
unstable for S200 < 0.25, and very stable for S200 > 0.75. Table 3.3 
indicates that 10 cores out of 19 have average S, •• indices in the 
"very unstable" range; there is only one core in the "very stable" 
range, and for the remainder, indices lie below 0.6. Thus, the 
overall tendency is towards unstable remanent magnetization. 

SIGNIFICANCE OF UNSTABLE REMANENT MAGNETIZATION 
Unstable remanent magnetization tends to be aligned nearly 

along the present-day direction of the earth's field, and moreover, 
the natural remanent magnetization can build up to significant 
amounts. Of the 16 cores whose inclinations are listed in Table 
3.3, 12 have inclinations greater than 60·, thus indicating a 
tendency for the NRM to follow the geomagnetic field direction. 
When the NRM is parallel to the field direction, the vectors Ii and 
Ir are parallel, and the total intensity of magnetization is given by 
the scalar sum of the two. This presents a very simplified case for 
quantitative modelling of anomalies. These favourable circum­
stances, as anticipated by the results described above, should oc­
cur frequently in the study area. In such cases, the intensity of 
magnetization is given by a simple (scalar) sum: 

I = kF + Ir 
Since Ir = QkF 

.... .. (1) 

...... (2) 

where the Q-factor as defined in Table 3.4 is the ratio of the rema­
nent to the induced intensity; k is the magnetic susceptibility; and 
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F the strength of the geomagnetic field (averaging 0.615 gauss or 
61 500 nT in the area); from equations (1) and (2). 

I = kF (1 + a). .. .. .. (3) 
Example of calculation - Table 3.4 shows that core No. 

78205A is from a metasedimentary or metavolcanic rock unit with 
k = 4.42 x 10-l emu and a = 0.21. If the N RM is parallel to the 
earth's field from equation (3), I = 4.42 x 0.615 (1 + 0.21) x lO-l = 
3.29 X Hr' emu. This is the value of the intensity of magnetization 
which should be used to calculate magnetic field levels generated 
by that rock unit. 

In the absence of information about Ir for the whole area, a 
reasonable procedure for estimating the intensity of magnetiza­
tion would be to use the susceptibilities along with the average 
a-values for the area. The latter fall into two groups: the gabbro 
samples 78207,78208 and 78209 for which average a is 0.77; and 
the rest for which the average is 0.49. 

Example of calculation - Sample No. 14-19 from a mafic 
volcanic rock unit has k = 1.28 x 10'" emu. The average value of a 
is 0.49, and assuming that NRM is parallel to the geomagnetic 
field: 

I = 1.28 x 0.615 (1 + 0.49) x 10-l = 1.17 X 10-l emu. 

This might be a reasonable value to employ in the calculation of 
the magnetic field arising from that rock unit. 
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REGIONAL SIGNIFICANCE OF a -VALUES 
Hall et al. (1979) published Q-values for several subprovinces 

of the Superior province and determined that the average was 
1.25. In other measurements on 140 samples taken along High­
way 391 (Thompson to Lynn Lake) the Q-values averaged 0.33. 
These were from the Kisseynew and Lynn Lake belts of the Chur­
chill province. The average a-value in the present study, for rocks 
other than gabbro, is 0.49 - again for the Churchill province. The 
explanation for lower values in the Churchill province as com­
pared to the Superior province probably lies in the processes 
which generate soft or unstable components of magnetization, 
since NRM in most of the samples, Churchill as well as Superior, 
is quite unstable. It appears that soft magnetization is more easi­
ly emplaced in the latter. 

POSSIBLE USE OF GABBRO BODIES FOR GEOCHRONOLOGY 
USING PALEOMAGNETIC METHODS 

Of all the rock units for which NRM was measured, the gab­
bros possessed the most stable NRM. Also, the inclinations of 
their vectors were consistently away from the geomagnetic field 
direction; e.g. I = 67 0 was the average for the 12 samples from 
sites 78207, 78208 and 78209. Thus, a strong oblique component 
of stable remanent magnetization is indicated, and the samples 
therefore may be suitable for paleomagnetic studies. The suc­
cess of the method would depend on how well the structural 
histories of the gabbro bodies are known. 
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TABLE 3.1 MAGNETIC SUSCEPTIBILITIES OF SAMPLES 

Sample Susc. x10' Sample Susc. x10' 
no. (emu) LIthology no. (emu) Lithology 

LYNN LAKE AREA 

5-1 35.8 gabbro 6-12 7086.0 Fe formation 
5-2 52.8 gabbro 6-13 
5-3 47.8 q-f porphyry 6-14 152.6 mafic volcanic 
5-4 68.0 q-f porphyry 6-15 23.9 mafic volcanic 
5-5 0.0 q-f porphyry 6-16 91.6 mafic volcanic 
5-6 2119.4 diorite-gabbro 6-17 39.8 maf.-fel. volcanic 
5-7 10.6 q-f porphyry 6-18 31 .9 cong I.-g reywacke 
5-8 0.0 q-f porphyry 6-19 23.9 congl.-greywacke 
5-9 0.0 q-f porphyry 6-20 71 .7 congl.-greywacke 
5-10 183.1 q-f porphyry 6-21 122.1 congl.-greywacke 
5-11 0.0 q-f porphyry 6-22 42.5 mafic volcanic 
5-12 0.0 q-f porphyry 6-23 31.8 mafic volcanic 
5-13 0.0 q-f porphyry 6-24 0.0 felsic volcanic 
5-14 0.0 q-f porphyry 6-25 99.5 maf.-fel. volcanic 
5-15 0.0 q-f porphyry 12-1 857.4 iron formation 
5-16 0.0 q-f porphyry 12-2 53.4 mafic volcanic 
5-17 0.0 q-f porphyry 12-3 77.0 mafic volcanic 
5-18 31 .8 cong I.-g reywacke 12-4 95.5 mafic volcanic 
5-19 1066.9 mafic volcanic 12-5 99.5 mafic volcanic 
5-20 82.3 mafic volcanic 14-1 47.8 conglomerate 
5-21 35.8 gran.-d iorite 14-2 40.7 conglomerate 
5-22 404.7 gran.-diorite 14-3 43.8 conglomerate 
5-23 907.3 gran.-d iori te 14-4 37.4 mafic volcanic 
5-24 1024.4 mafic volcanic 14-5 5.6 granite 
5-25 47.8 mafic volcanic 14-6 550.8 granite 
5-26 74.3 mafic volcanic 14-7 21.2 granite 
5-27 55.7 mafic volcanic 14-8 50.9 granite 
5-28 0.0 granite 14-9 405.8 diorite-gabbro 
5-29 712.1 mafic volcanic 14-10 43.8 diorite-gabbro 
5-30 105.5 mafic volcanic 14-11 45.1 diorite-gabbro 
5-31 91.6 mafic volcanic 14-12 101 .5 diorite-gabbro 
5-32 39.8 mafic volcanic 14-13 63.7 diorite-gabbro 
5-33 103.5 congl.-greywacke 14-14 418.8 gabbro 
5-34 39.8 mafic volcanic 14-15 549.4 gabbro 
6-1 70.1 mafic volcanic 14-16 84.9 gabbro 
6-2 62.3 mafic volcanic 14-17 45.1 gabbro 
6-3 83.6 mafic volcanic 14-18 96.5 gabbro 
6·4 63.7 mafic volcanic 14-19 1281.8 mafic volcanic 
6-5 26.5 mafic volcanic 14-20 3712.1 mafic volcanic 
S-S 76.4 mafic volcanic 14-21 1239.0 .maflc volcanic 
6-7 6582.7 iron formation 14-22 3477.0 mafic volcanic 
6-8 0.0 greywacke 14-23 36.6 mafic volcanic 
6-9 13.3 greywacke 14-24 124.2 mafic volcanic 
6-10 103.5 greywacke 14-25 356.7 mafic volcanic 
6-1 1 0.0 ton.-gran. 14-26 52.6 mafic volcanic 

14-27 38.9 mafic volcanic 24-1 A 850.0 gabbro 
14-28 53.1 mafic volcanic 24-2A 1025.0 gabbro 
14-29 826.6 mafic volcanic 24-3A 187.5 gabbro 
14-30 136.5 mafic volcanic 24-4A 750.0 gabbro 
14-31 31 .9 mafic volcanic 24-SA 1275.0 gabbro 
14-32 18.6 mafic volcanic 24-6A 937.5 gabbro 

SP-1 342.8 gabbro 
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4-16 
4-17 
4-18 
4-19 
4-20 
4-21 
9-5 
9-6 
9-7 
9-8 
9-9 
9-10 
9-11 
9-12 
9-13 
9-14 
9-15 
9-16 
9-17 
9-18 
9-19 

10-1 
10-2 
10-3 
10-4 
10-5 
10-6 
10-7 
10-8 
10-9 
10-10 
10-11 
25-7 
25-8 
26-1 
26-2 
27-1 
27-2 
27-3 
27-4 
27-5 
27-S 
27-7 

27-8 
27-9 
27-10 
27-11 
28-1 
28-2 
28-3 
28-4 

6-25 
6-26 
6-27 
6-28 
6-29 

15427.6 
57.7 
55.7 
31.8 

3830.1 
3926.0 

195.1 
0.0 

46.2 
42.8 

350.3 
67.7 
89.6 

123.4 
45.1 

670.8 
610.8 

10.6 
33.5 

0.0 
31.9 
21.2 
23.9 
90.2 
74.3 

100.8 
37.2 

0.0 
0.0 

15.9 
0.0 

2950.0 
577.5 

5800.0 
1305.0 

0.0 
530.0 
850.0 

34.0 
85.0 

0.0 
0.0 
0.0 
0.0 

25.0 
660.0 

5866.7 
0.0 

350.0 

99.5 
606.7 

0.0 
938.7 
179.9 

FOX LAKE AREA 

iron form1ltion 10-12 0.0 inter. volcanic 
inter. volcanic 10-13 0.0 inter. volcanic 
congl.-greywacke 10-14 222.1 mafic volcanic 
inter.-fel. volc. 11-1 3270.0 conglomerate 
iron formation 13-1 50.4 mafic volcanic 
iron formation 13-3 53.1 inter. volcanic 
mafic volcanic 13-4 89.6 gabbro 
mafic volcanic 13-5 53.1 inter. volcanic 
mafic volcanic 13-6 26.5 inter. volcanic 
mafic volcanic 13-7 58.4 inter. volcanic 
mafic volcanic 13-8 201.5 inter. volcanic 
mafic volcanic 13-9 120.3 inter. volcanic 
mafic volcanic 13-10 93.6 inter. volcanic 
mafic volcanic 13-11 22.3 inter. volcanic 
greywacke 13-12 52.7 inter. volcanic 
gabbro 13-13 243.7 gabbro 
gabbro 13-14 93.3 inter. volcanic 
greywacke 13-15 51 .8 inter. volcanic 
greywacke 13-16 50.4 inter. volcanic 

13-17 53.1 inter. volcanic 
greywacke 13-18 90.8 inter. volcanic 
inter. volcanic 13-19 35.8 inter. volcanic 
inter. voicanic 13-20 112.8 inter. volcanic 
inter. volcanic 13-21 28.7 inter. volcanic 
inter. volcanic 13-23 111 .5 inter. volcanic 
mafic volcanic 13-72 37.6 inter. volcanic 

25-1 61 .0 ? - not mapped 
mafic volcanic 25-2 0.0 ? - not mapped 
mafic volcanic 25-3 0.0 ? - not mapped 
mafic volcanic 25-4 0.0 ? - not mapped 
mafic volcanic 25-5 0.0 ? - not mapped 
mafic volcanic 25-6 0.0 ? - not mapped 
? - not mapped 28-5 0.0 diorite 
? - not mapped 28-6 0.0 diorite 
conglomerate FS-5 38.7 mafic volcanic 
conglomerate FS-6 33.1 mafic volcanic 
? amphibolite? FS-9 168.7 mafic volcanic 
? amphibolite? FS-10 19.3 greywacke 
? amphibolite? FS-11 253.8 mafic volcanic 
ton.-g ranod iorte FS-12 80.4 mafic volcanic 
ton .-granodiorite FS-13 27.3 mafic volcanic 
ton.-granodiorite FS-14 625.5 mafic volcanic 
ton .-granodiorlte FS-18 175.0 mafic volcanic 
ton.-g ranod iorite FS-19 47.0 mafic volcanic 
ton.-granodiorite FS-20 157.1 mafic volcanic 
ton.-granodiorite FS-21 75.3 mafic volcanic 
? amphibolite? FS-22 141.4 mafic volcanic 
ton.-granodiorite FS-25 124.0 mafic volcanic 
ton.-granodiorite F3-26 93.9 mafic volcanic 
ton.-g ranod iorite FS-27 121.2 mafic volcanic 
amphibolite F3-24 249.6 mafic volcanic 

COCKERAM LAKE AREA 

mafic volcanic 6-30 679.7 diorite/gabbro 
ton.-gran. 22-1 300.0 mafic volcanic 
ton .-gran. 22-2 125.0 mafic volcanic 
diorite/gabbro 22-3 0.0 mafic volcanic 
ton.-gran. 22-4 110.5 mafic volcanic 



4-1 
4-2 
4-3 
4-4 
4-5 
4~ 

4-7 
4-8 
4-9 
4-10 
4-11 
4-12 
4-13 

14-35 
14-36 
14-37 
14-38 
14-39 
14-40 
14-41 
14-42 
15-1 
15-2 

Lithology 

metasedimentary' and 
metavolcanic rocks' 

gabbro' 

cong lomerate' 

metavolcanics' 

metased iments2 

basalt, breccia' 

gabbro' 

iron formation' 

metavolcanics' 
iron formation' 

pebble conglomerate', 
arkose', greywacke' 

metavo Ican iCs', 
metased iments' 

MCGAVOCK LAKE AREA 

385.4 arkose 4-14 0.0 maf.-fel. volc. 
182.1 arkose 12-6 57.7 maf.-fel. volc. 
59.7 inter.-fel. volc. 12-7 274.7 maf.-fel. volc. 

253.4 inter.-fel. volc. 12-8 75.7 maf.-fel. volc. 
3343.1 inter.-fel. volc. 12-9 1145.4 maf.-fel. volc. 
3332.0 inter.-fel. volc. 12-10 215.0 maf.-fel. volc. 
1878.6 inter.-fel. volc. 12-11 1218.0 maf.-fel. volc. 

65.7 inter.-fel. volc. 12-12 1656.1 maf.-fel. volc. 
74.3 inter.-fel. volc. 12-13 2916.0 maf.-fel. volc. 

139.4 inter.-fel. volc. 12-14 1199.6 maf.-fel. volc. 
63.7 maf.-fel. volc . 12-15 84.4 maf.-fel. volc. 

451.2 inter.-fel. volc. 14-33 41.4 ton .-granodiorite 
498.8 inter.-fel. volc. 14-34 42.5 ton.-ganodiorite 
398.4 ton.-granodiorite 15-3 1472.9 inter.-fel. volc. 
36.4 ton.-granodiorite 15-4 36.3 inter.-fel. volc. 

254.8 ton.-granodiorite 15-5 915.6 inter.-fel. volc. 
1153.5 conglomerate 15-6 2050.2 inter.-fel. volc. 
508.8 conglomerate 15-7 
105.1 conglomerate 15-8 390.1 inter.-fel. volc . 
194.3 arkose 15-9 61.0 inter.-fel. volc. 
285.3 arkose 15-10 196.4 ? amphibolite? 
784.3 inter.-fel. volc. 15-11 312.5 ? amphibolite? 
880.6 inter.-fel. volc. 21-2 22.6 felsic volcanic 

TABLE 3.2 MAGNETIC SUSCEPTIBILITIES OF ROCK UNITS 

Rock unit 

(Map 1977 L-1) 

1,2, 3,4 

7A 

10B 

3A 

9 

Location 

Laurie lake susceptibility map 

these rocks form a belt 
along and adjacent to Hwy. 
396 vicinity of Dunphy 
Lakes, Fox and Hatchet 
Lakes 

Hwy. 396, S of Dunphy Lake 

McWhirter Lake, Tod Lake 
fault, Hassett Lake 

Snake Lake 

Tod Lake 

Average 
susceptibility 

x 10' (emu) 

k = 130 
range: 0~70 
these lie in a 
zone following 
the belt 

k = 410 
range: 11 ~70 

k = 3150 
range: 578-5800 

k = 87 
range: 27-201 

k = 10 
range: 0~1 

McGavock Lake West susceptibility map 

(Maps 1977 L-1, L-3) (all on Fox Mine road) 
4 region of Wilmot Lake 

3s 

3r 

N. of Wilmot Lake; and 
western edge of map 

eastern edge of map 

k = 94 
range: 0-350 

3830 and 3926 

15,430 

McGavock Lake East susceptibility map 

(Map 1977 L-3) 
3 

19a,20a 

3 

vicinity of Boiley and 
Naylor Lakes (Boiley Lake 
mineralized zone) 

C.N. line, Pool Lake to 
Boiley Lake 

northeast of Gemmel Lake 

in an area with 
k> 500. 
k = 1495 
range: 36-3332 

k = 381 
range: 60-1154 

k = 894 
range: 58-2916 

Expression In 
magnetic anomalies 

no single anomaly trend 
follows the belt 

weak anomaly 
trend 

good anomaly expression 
N. of Wi lmot Lake 

anomaly expression but 
lower than expected 

well developed system of 
narrow sub-parallel 
anomalies 

broad magnetic low 

corresponding anomaly 
peak 

29 



metasediments', acid 
igneous rocks' 

eastern side of Fraser Lake 
gabbro' and bordering units 
(diorite', quartz diorite' 
gabbro', basalt') 

metavolcanics' and 
metasediments' 

pre-Sickle intrusive rocks at 
western edge of the Fraser 
Lake gabbro' 

quartz-feldspar porphyry', 
porphyritic rhyolite' 

metavolcanics' and 
metased iments' 

granite', 
g ranod iorite' 

metavolcanics' 

metased iments' 

diorite', quartz diorite" 
isolated gabbro bodies 

metased iments' 

conglomerate' 

metasediments' 

metavolcanics' , 
metasediments' 

metavolcanics' and 
metasediments' 

acidic to intermediate 
intrusives' 

gabbro' 

Lynn Lake South susceptibility map 

(Map 1977 L-4) 
4, 15a, 15b 

14, 15a, 5a 

3,4 

14, 15a, 15b 

4j 

C.N. ra ilroad, Lynn Lake­
Muter Creek bridge 

C.N. railroad, Muter Creek 
bridge to vicinity of Fraser 
Lake 

C.N. railroad, south of 
Fraser Lake 

Fox Mine Rd., Francis Lake 
to Eileen Lake 

Fox Mine Rd., vicinity of 
Francis Lake to West Lynn 
Lake 

Lynn Lake North susceptibility map 

(Map 1977 L-4) 
3, 4, 5 Hwy. 396 north of Lynn 

Lake townsite; Hwy. 394 
north to airport 

24a 

6a 

21a 

,Hwy. 394, airport to vicinity 
of Burge Lake 

Ralph Lake-Barbara Lake­
Burge Lake 

Hwy. 394 

Cockeram Lake West susceptibility map 

(Map 1977 L-5) (all on Hwy. 396) 
15c, d vicinity of Cockeram Lake 

3,4 vicinity of Keewatin river 

Cockeram Lake susceptibility map 

(Map 1977 L-5) 
3k east side of Hughes Lake 

20a 

2a 

1,5,7 

15d, 16e 

11 

south shore, Hughes Lake 

Hwy. 396, vicinity of Gan 
Lake 

Hwy. 396, Pole-Norrie Lakes 

Hwy. 396, north of Norrie 
Lake 

Hwy. 396, west of Norrie 
Lake, and south of highway 

'Pre.slckle Group Intrusives; ·'ntruslve In the Sickle Group; 'age not determined 
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k = 131 
range: 4-405 

k = 1320 
range: 97-3477 

k = 168 
range: 19-826 

k = 50 
range: 35-68 

k = 26 
range: 0-183 

k = 53 
range: 0-122 

k = 23 
range: 0-56 

k = 80 
range: 26-106 

k = 38 
range: 0-103 

k = 481 
range: 0-938 

k = 127 
range: 0-300 

k = 2462 
range: 1050-4300 

k = 124 
range: 10-350 

k = 2614 
range: 585-3640 

k = 81 
range: 16-125 

k = 26 
range: 0-78 

k = 2017 
range: 0-7469 

featureless magnetic low 
area 

prominent anomaly 

subparallel anomaly highs 
and lows 

no prominent anomalies 

broad anomaly low 

subdued magnetic 
expression 

subdued magnetic 
expression 

pronounced anomaly "high" 

pronounced "high" lying to 
south 

no anomaly expression 

no anomaly expression 

distinctive anomaly over 
the gabbro body 



TABLE 3.3 REMANENT MAGNETIZATION OF SAMPLES 

Intensity of 
Sample magnetization Inc"natlon of Stability 

no. x 10· (emu) magnetization Index Lithology Location 

78200 A1 2.96 82 0 0.10 Iron formation Southwest edge of Barbara Lake 
A2 1.43 69 0.10 
A3 1.12 43 0.08 

average = 64 0 

B1 1.19 74 0 0.17 
B2 0.862 80 0.20 
B3 0.313 81 0.18 

average = 78 0 

C1 2.09 73 0 0.10 
C2 2.78 74 0.087 
C3 1.66 65 0.11 

average = 70 0 

78201 A1 0.00031 33 0 0.26 Intermediate to mafic Near sample site 4·16 between 
A2 0.00028 14 0.20 composition of uncertain origin Fox Lake and Lynn Lake 
A3 0.00014 36 0.4.1 

average = 27 0 

B1 0.0021 .50 0 0.019 
B2 0.013 2 0.059 
B3 0.0025 2 0.51 

average = ? 

C1 0.249 4r 0.043 
C2 0.046 48 0.063 
C3 0.133 50 0.027 

average = 48 0 

78202 A1 0.509 83 0 0.095 Intermediate to felsic Near sample site 4·20 between 
A2 0.410 80 0.14 composition volcanics Fox Lake and Lynn Lake 
A3 0.744 80 0.072 

average = 81 0 

B1 0.00011 20 0 0.72 Mafic composition volcanics or Near sample site 4·20 between 
B2 0.000092 43 0.94 intrusive Fox Lake and Lynn Lake 
B3 0.000070 62 1.29 

average = 42 0 

C1 0.0045 80 0 0.29 
C2 0.00020 18 0.38 
C3 0.000046 ~ 1.02 

average = ? 

01 0.244 72 0 0.118 
02 0.283 81 0.026 
03 0.707 76 0.042 

average = 76 0 

78203 A1 0.0034 53 0 0.43 Fine grained, Intermediate Near sample site 17·15 In 
A2 0.00058 19 2.18 composition. Fragmental; from Barrington Lake area 
A3 0.0074 ·2 

average =""""? 
0.19 "Sickle conglomerate" unit 

B1 0.0023 65 0 0.48 
B2 0.0015 44 0.39 

average = 54 0 

78204 A1 0.258 55· 0.081 Intermediate to felsic Near sample site 17·12 in 
composition. Fragmental Barrington Lake area 
(volcanic or sedimentary origin?) 

78205 A1 0.723 70· 0.071 Intermediate to felsic Near sample site 17·13 In 
A2 0.530 81 0.077 composition. Fragmental Barrington Lake area 
A3 0.498 83 0.080 (volcanic or sedimentary origin?) 

average = 78· 

78206 A1 0.497 80· 0.023 Mafic composition Near sample site 17·15 in 
A2 0.570 76 0.026 (volcanic or sedimentary origin?) Barrington Lake area 
A3 0.482 85 0.043 

average = 80· 
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78207 A1 4.50 69 0 0.56 Medium grained gabbro South end of Frances Lake 
A2 4.93 68 0.62 
A3 5.06 59 0.61 

average = 65 0 

81 8.84 72 0 0.53 
82 8.04 85 0.61 
83 9.33 74 0.53 

average = 77 0 

78208 A1 0.269 63 0 0.41 Gabbro North of Fraser Lake 
A2 0.027 59 0.24 
A3 0.293 65 0.44 

average = 63 0 

81 0.595 77 0 0.33 
82 0.909 57 0.37 
83 0.747 61 0.44 

average = 65 0 

78209 A1 3.45 
* 

0.07 Lithology uncertain Location uncertain 
A2 5.66 * 0.038 
A3 4.19 * 0.055 

* Values not available. 

TABLE 3.4 Q·VALUES OF CORE SAMPLES 

Sample kFx10' (emu) 
no. I r x10' (emu) kx10' (emu) (F = 0.615 gauss) a = (Ir"kF) 

78200A 1.84 9.485 5.833 0.32 

782008 0.788 3.499 2.152 0.37 

78200C 2.18 10.59 6.513 0.33 

78201A 0.00024 0.07233 0.04448 0.01 

782018 0.0059 0.08548 0.05257 0.11 

78201C 0.143 0.04603 0.02831 5.05 

78202A 0.554 9.393 5.777 0.10 

782028 0.000091 0.05918 0.03640 0.00 

78202C 0.0016 0.09863 0.06066 0.03 

782020 0.411 8.656 5.323 0.08 

78203A 0.0038 0.02630 0.01617 0.24 

782038 0.0037 0.06575 0.04044 0.09 

78204A 0.258 1.3479 0.8290 0.31 

78205A 0.584 4.420 2.718 0.21 

78206A 0.516 6.354 3.908 0.13 

78207A 4.830 11.60 7.134 0.68 

782078 8.737 12.34 7.589 1.15 

78208A 0.196 0.6641 0.4084 0.48 

782088 0.750 1.552 0.9545 0.79 

78209A 4.43 9.485 5.833 0.76 

Av = 0.56 
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CHAPTER IV - QUANTITATIVE INTERPRETATION OF MAGNETIC ANOMALIES 

SCOPE OF QUANTITATIVE INTERPRETATION 
Magnetic interpretation methods have developed consider­

ab ly over the past decade or so. Beside the traditional modelling 
of subsurface magnetic bodies, it is now also possible, within 
limits, to derive the distribution and other parameters of the inten­
sity of magnetization. These new methods can be useful for ex­
plorat ion , e.g . in assigning priorities to target areas. For 
geological mapping, the delineation of conditions at depth is im­
portant. The quantitative work described in this section was aim­
ed at this last application, and thus quantitative modelling of sub­
surface condit ions is emphasized. 

Quantitative modelling has proven itself as a method for pro­
viding subsurface information, given certain favourable circum­
stances. The most severe limitation is the fundamental non­
uniqueness of potential field data. Models with a great variety of 
shapes and intensities of magnetization can be found to fit any 
given anomaly when no information beyond the anomaly map 
itself is available. If further information such as the configurat ion 
of the boundaries of the causative magnet ic body (for example, 
depth to the top of the body) or its intensity of magnetization is 
available, the ambiguity can be greatly reduced or even removed. 

PROCEDURE FOR QUANTITATIVE INTERPRETATION 
Quantitat ive interpretation of anomalies may be approached 

in several ways. The traditional methods use the magnetic field 
values as the starting point for the interpretat ion procedure. This 
is referred to as interpretation in the space domain. Newer 
methods interpose a transformation of the data to the frequency 
domain and use the transformed data as the input to the inter­
pretation process. For most purposes the space and frequency 
domain methods are equally effective, and either can be 
employed. Un less the data are of an absolutely top quality, it is 
probably safer to use space domain methods. This is the ap­
proach which was selected for the present survey. 

All quantitative modelling is limited by the range of 
theoretical models available. At some stage in the procedure, the 
magnetic field about the various models has to be calculated by 
theoretical methods. This procedure limits the range of models 
availabale since calculations of this type become difficult and 
lengthy except for bodies with simple shapes such as blocks, 
sheets, polygonal prisms or simple polyhedra. However, using 
suitable combinations of these simple shapes, it is possible to 
arrive at a reasonable approximation of the shapes of real bodies. 

Modelling is usually approached in two ways: by direct in­
teractive methods, or by inverse methods. 

In the case of the direct methods, an initial assumption is 
made about the shape, size, depth and intensity of magnetization 
of the body. The theoretical field about the body is calculated and 
compared with the anomaly being interpreted. The interpreter in­
teracts by (usually relying on experience) making changes in the 
model parameters and proceeding to a second comparison of 
theoretical and measured fields. The process is repeated as often 
as necessary. In recent years, the introduction of cathode ray ter­
minal systems, on line to computers, has made the direct ap­
proach attractive. 

Interpretation by inverse methods involves an initial assump­
tion of shape, followed by the use of an optimization algorithm to 
find the best fit between the dimensions and magnetization of the 
causative body or bodies and the field anomaly data. The whole 
series of calculations can be done on a computer without the in­
tervention of an interpreter. The optimization works less smoothly 
when there is a large number of parameters. The Magnetic Inter­
pretation Group at the University of Manitoba has developed a 
collection of inverse programs, and is doing research on develop­
ing them further. In the following sections are presented the 

results of such interpretations at four locations in the Lynn Lake 
area. 

A quantitative study of anomalies over four gabbroic bodies 
(three known and one suggested) was undertaken. These 
anomalies where chosen partly because they are prominent 
magnet ic anomalies, and partly because of their economic impor­
tance, conSidering the fact that the nickel-copper are in the Lynn 
Lake mine is in such a body. The study was undertaken by Mok 
(1979) as an Honors Geophysics Project in the Geophysics Sec­
tion, Department of Earth Sciences, University of Manitoba. The 
remaining sections (including figures) of the present section con­
sist of extracts from his report on the project. 

THE GEOLOGY OF PRE-SICKLE GABBRO BODIES 
The pre-Sickle gabbro bodies are widely distributed within 

the dist rict. They are found within a 13 km radius of Cockeram 
Lake and in the vicinities of Sickle Lake, Barrington Lake and 
Dunphy Lake. According to Manitoba Mineral Resources Division 
Preliminary Map 1978L 1, these gabbroic bodies are divided into 
two distinct lithologic units. One is the gabbro, norite, diorite, 
pyroxenite and peridotite group while the other is the gabbro­
diabase group. The Lynn Lake, Fraser Lake, Norrie Lake gabbro 
and a small gabbroic body near Ralph Lake belong to the first 
group; the rest of the gabbroic bodies fall into the second group. 
The Lynn Lake gabbro is associated with sulphide deposits which 
were mined from 1953 to 1975. The typical assemblage of 
sulphides was pyrrhotite-pentlandite-chalcopyrite. The ores were 
confined to a pre-Sickel gabbro-norite body. Therefore, a study of 
other similar gabbros should be of economic interest. 

THE LYNN LAKE GABBRO 
The Lynn Lake gabbro is located at the northeastern corner 

of the town of Lynn Lake and is a tabular layered intrusion 3 700 m 
long and 1 500 m wide. The original horizontal layering now 
stands close to vertical (Milligan, 1960; Fig. 2). Uralitized gabbro ic 
rocks comprise the greater part of the intrusion, especially on the 
western side. Plagioclase is a prominent constituent in the 
eastern part. The known nickel-copper ore bodies lie along the 
western side of the intrusion. They can be explained as being 
segregations from a mafic magma (Emslie and Moore, 1961). 

THE FRASER LAKE GABBRO 
The Fraser Lake gabbro is located at the northeast corner of 

Fraser Lake and can be divided into a main body and a small 
southeast lobe. The main body is a truncated funnel-shaped mass 
(Hubert, 1978) approximately 4 000 m long and 2 100 m wide. It 
consists of norites, gabbro-norite, and anorthositic d ifferentiates. 
The southeast lobe is 1 200 m in length and 760 m in width. The 
lithology is similar to that of the main body although slightly more 
mafic. The rocks of the Fraser Lake gabbro are similar to those in 
the eastern part of the Lynn Lake gabbro. 

THE NORRIE LAKE GABBRO 
The Norrie Lake gabbro is located about 1 km northeast of 

Norrie Lake. No details regarding its size, mineralogy or origin 
have been published. The outcrop boundary is roughly oval in 
shape. The major axis is about 4 500 m long and the minor axis is 
about 1 200 m. It is composed mainly of norite and gabbro. 

A SUSPECTED MAFIC INTRUSION AT CHEPIL LAKE 
A possible mafic intrusion is located at the northeast corner 

of Chepil Lake. The area, which has been studied in this report, is 
about 3600 m in length and 2 700 m in width. The area over this 
suspected intrusive has been mapped as a mixture of volcanic 
flows, rhyolite and felsic rocks of the Wasekwan series (Milligan, 
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1960; Preliminary Map 1978L 1). The area is covered by swamp. 
The interpretation given in a later section suggests an in t rusion 
rising near to , but not reaching the surface. 

RESULTS OF QUANTITATIVE INTERPRETATION 
The interpretation was carried out using the inverse program 

"Prism" written by Coles (1973). This program finds the optimum 
parameters of a number of blocks for a given anomaly field. From 
the resulting configuration of blocks it is possible to estimate the 
parameters of the body. 

The derived parameters include depth, lateral extent, direc­
tion and intensity of magnetization. As indicated in the section on 
ground surveys of magnetic properties, it is desirable to convert 
the latter to effective susceptibility, which is the intensity of 
magnetization divided by the geomagnetic field value. 

The effective susceptibility k' is given by 

k' = I 
F 

.. . . .. (1) 

Referring to equation (3) of the above section, for the case where 
NRM parallels the earth's field, 

k' = k(1 + 0) . . .... (2) 

Plan views and cross sections of optimum models for the 
four gabbro bodies referred to previously, are shown in Figures 
4.2,4.6,4.10, and 4.14. Some selected profiles across the bodies 
are presented in Figures 4.3, 4.4, 4.7, 4.8, 4.11,4.12, 4.15, and 4.16. 
The theoretically computed, and observed magnetic fields can be 
compared in Figures 4.1, 4.5, 4.12, and 4.13. 

Some profiles reflect a fairly good match between the model 
and anomaly fields . For instance, the profile XY of Norrie Lake 
(Fig. 4.11) has a peak to peak correlation and the difference in 
amplitude between the peaks is only about 30 nT. However, there 
are differences in amplitude of as much as 60 to 100 nT at some 
other points along the profile. However, a comparison of in­
dividual profiles may yield a wrong impression of the degree of fit 
between the model and observed fields. The best-fit model should 
be the one with the least root-mean-square error, which is consis­
tent with the physical quantities as well as geological evidence. 

The root-mean-square errors in the results are in the range 10 
to 15%. The magnetic anomaly profiles across the bodies are, in 
general, rather complicated and irregular. This reflects the com­
plexity of the gabbro bodies. In some theoretically derived fields, 
the high-amplitude parts of the actual anomalies fail to appear, 
e.g. over the Norrie Lake gabbro (Fig. 4.9). This may be because 
the chosen digital interval at 487.68 m is too large for these cases. 

THE LYNN LAKE GABBRO 
A single prism was used in the first attempt at modelling the 

Lynn Lake gabbro. As shown in Figure 4.1, the magnetic 
anomalies over the Lynn Lake gabbro consist of three separate 
magnetic highs. The magnetic field profile XY also shows three 
peaks (Fig . 4.3). Clearly, a single prism-shaped body cannot ex­
plain three individual highs along a profile. So two prisms, 
adjacent to each other, were used. The magnetization was allow­
ed to vary separately. The resultant model curve matches 
reasonably well with the field anomaly curve, but the amplitudes 
of the peaks are lower. This indicates that another block of 
magnetic material is required near the surface in the model. In the 
next trial, two more blocks were added on top of the original 
model, and one more small block was placed at the site corres­
ponding to the highest magnetic field. The dimensions and inten­
sities were allowed to vary until the best fit was achieved. The pro­
files (Figs . 4 .3, 4..4) indicate a reasonably good fit to the anomaly 
curve. The average root-mean-square error is between 10 and 20 
nT, but there are some exceptionally large errors. It is emphasized 
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that the final result is not unique; several different models may all 
fit the observed data quite well . In this model (Fig. 4.2), the blocks 
represent the Lynn Lake gabbro which has been truncated and 
tilted to nearly vertical (Emslie and Moore, 1960). The results in­
dicate that the intrusion is composed of several vertical blocks 
with different magnetizations and only parts of the intrusion are 
highly magnetic. These parts cover an area of 3 000 x 1 950 m and 
extend to a depth of about 3 000 m. As shown in Figure 4.2, a strip 
of material with high effective susceptibility (2 300 x 10-· emu) is 
modelled near the surface at the eastern side. Blocks with smaller 
values of effective susceptibility are situated to the west of this 
strip, with the exception of a small block with very high effective 
susceptibility (8000 x 10-' emu). The subsurface magnetic zone is 
displaced to the west of the surface outcrop of the gabbro body. 
The polarization of the model is approximately parallel to the 
geomagnetic field. The main sulphide minerals of the Lynn Lake 
ores, both massive and disseminated, are pyrrhotite, pentlandite 
and chalcopyrite. Small amounts of magnetite, pyrite and mar­
casite are also present within the sulphide minerals. Among the 
sulphide minerals, pyrrhotite predominates in the Lynn Lake ores. 
Unlike the rest of the sulphide minerals , pyrrhotite has ferri­
magnetic properties which are quite variable. The susceptibility 
of pyrrhotite is in the range 10-' to 0.5 emu (Telford et aI., 1976). 
The presence of magnetite and pyrrhotite is the reason for the 
high susceptibilities in the Lynn Lake gabbro. The sulphide ores 
are more or less located in the postulated strip with the high 
susceptibility, but the block with the highest susceptibility does 
not correspond to any sulphide ore body. This may be due to the 
presence in it of magnetite alone, which constitutes about 1 to 
5% of the total amount of mineral assemblages of the pre-Sickle 
gabbro (Milligan, 1960). Even though it is a minor constituent, any 
uneven distribution of magnetite would cause the magnetic 
susceptibility to change dramatically. Since according to Dobrin 
(1976) gabbro with 2.4% magnetite has a susceptibility of 7 200 x 
10'" emu, it may be the main source of the local magnetic 
anomalies. 

Distribution of magnetization - It should be remembered 
that intensities of magnetization derived from analysis of 
magnetic anomalies represent contrasts in intensity relative to 
that of the surrounding rock rather than absolute values. Thus the 
effective susceptibilities in Figure 4.2 show the excess in the 
amounts of magnetization carried by various portions of the body 
above that in the surrounding rock. A comparison of the plan view 
of the model with the outline of the gabbro body shows that only 
certain portions of the body are highly magnetic. 

THE FRASER LAKE GABBRO 
From the modelling, the Fraser Lake gabbro is a single in­

trusive dyke, about 4 500 m long, 3 300 m wide and 4 500 m deep. 
The magnetic anomaly pattern is not as complex as for the Lynn 
Lake gabbro (Fig. 4.5). Modelling attempts with one, two and three 
prisms have been made. Similar results are obtained from the two 
and three-prism models, except that the additional block located 
near the surface in the latter case produces a better correlation 
with the anomaly field, as shown in Figures 4.7 and 4.8. The ap­
proximately funnel-shaped body described by Hubert (1978) is 
reproduced quite well in the final model. The presence of layering 
and igneous lamination indicates that the Fraser Lake intrusion 
may be a tabular mass (Emslie and Moore, 1961). The body has a 
low effective susceptibility contrast in the top part (83 x 10-8 emu) 
and a high value (2 800 x 10-· emu) in the bottom part . The polariza­
tion for the model lies approximately parallel to the geomagnetic 
field. The average susceptibility of the surface rocks from the 
Fraser Lake intrusion is 670 x 10-· ,emu and that of t he r urrounding 
rocks averages 340 x 10· ' emu (Susceptibility Map "Lyn n Lake 
South," Fig . 3.4). Since only a few values of 0 have been 
measured in the area, we will assume the average value (0.5). The 
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FIGURE 4. 1 Magnetic anomalies over the Lynn Lake gabbro. The top diagram is the anomaly field, the bottom diagram is the 
model field, the dotted line is the outcrop boundary of the gabbro body, the values are the magnetic field in n T with a 
sub traction of 60 000 nT. 
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Model of the Lynn Lake gabbro in plan view and in cross sections. The dotted line is the outcrop boundary of the 
gabbro body, the values are effective magnetic susceptibility (x tel" emu). 



(.) 
-..j 

dOD. 00 
I 

a 
a 

f\.) . 
og 
........ 
(J) 

-i 
:0 
z,.,:: 
n' 
lila a 

>-' 

Ccn 
z· 
........ 0 

-i
a 

II 
...... 
OJ 
Dco 
o · 

a 
..,.,0 

-i 

...... 
a 

a 
a 

...... 

TCITRl F I ElO (GRMMRS-GO,OOO) 
550.00 600.00 650.00 700.00 750.00 800.00 8=)0 .00 900.00 

--.l.__ , 

* ~N -< 

f\.) I I I t"F* l"r I f I I I 
'500.00 550.00 600.00 650.00 700.00 750.00 800.00 '~ so.oo 900.00 
g TOTRl F I ElO (GRMMRS-GO, 000) 

FIGURE 4.3 Magnetic Anomaly Profile across XY of Lynn Lake Gabbro. In text 'gammas' have been referred to as nT. 

NOTE: '+' Anomaly Field; 'Z' Final Result; '"~ One Prism; 'Y' Two Prisms. 



w 
(Xl 

0500.00 

o 
I~ 

0 __ 
~. 

(J)~ 
-1 
TI 
L 
n 
rT' u ) 

..-,.0 
~o 

C 
L.. 
>--f 

-l~ 
" U1 ~O 

0) 
c· 
0 

il;n-l 
-'0 

0 

-.....J 

tJl 
o 

500.00 

TOTRL FIELD (GRMMRS-GO,OO OJ 
550 . 0 0 60 0 . 00 6 5 0 . 0 0 7 0 0 . 0 0 7 5 0 . 00 8 0 0 . 00 ;j ~--, C' . ' : U 9 0 ~: . rJO 

I I -Y"",,* ......!'<!- """" I I -L __ , ____ L_ ___ __ ___ __ ~ 

-< * 

-< 

-< * 

-* 

-fi!J ;t! 

~ 

I I I I - --------, 

550.00 600.00 550.00 7 0 0 . 0 0 7 5 O. 00 8 0 0 . 0 0 0 5 c~ .-, CJ 9 0 0 . 0 0 
rOTRL ~ IELO (GFiMMrlS - GO, ODD: 

FIGURE 4,4 Magnetic Anomaly Profile across MN of Lynn Lake Gabbro, In text 'gammas' have been referred to as nT. 

NOTE: ' + ' Anomaly Field; 'Z' Final Result; '*' One Prism; 'Y' Two Prisms. 



TABLE 4.1 - The Configuration of the Lynn Lake Gabbro 

Centre 
# of prisms X Y X length Y length 

1 2.084 6.049 2.842 3.378 

2 1.959 6.277 3.777 3.028 
2.000 3.000 2.000 2.000 

5 1.000 6.277 2.000 3.028 
(final 1.698 3.107 2.038 2.647 

result) 4.181 7.253 3.135 .3535 
1.500 4.000 .5000 .5000 
3.000 6.277 2.000 3.028 

Declination of 'measured field' from true north 12.5' 
Incl ination of field 80.7' 
Decl ination of x-axis 115.0' 
Grid interval 1.0 by 1.0 unit 
1 unit = 487.68 meters 

Top 

.4164 

2.176 
.4164 

2.191 
.4164 
.4164 
.1500 
2.191 

Grid axis Polarization 
Base to block Decl. Incl. Int. 

axis (0) ( 0) ( 0) (emu) 

5.241 73.70 12.00 78.59 .000126 

7.001 120.7 10.78 80.88 .000369 
2.191 0.0 11.50 83.58 .000369 

7.001 -2.583 12.52 80.55 .001304 
2.191 -72.74 14.00 85.78 .000360 
2.191 20.17 12.05 83.91 .001466 
.4164 73.56 12.52 80.70 .004916 
7.001 -2 .583 13.03 77.76 .000644 

The co-ordinates of the origin of the grid are (33.8,37.1) w.r.t. the southwest corner of map 1 of aeromagnetic map '18005' 
(Ouestor Surveys) 

RMS deviat ion 26.3 

I effective susceptibility contrast is then (670-340) (1 + 0.5) = 495 x 
10-· emu. There is therefore agreement in order of magnitude 
between the modelled and measured magnetic properties in the 
area. More detailed modelling may reduce the difference between 
the two still furt her. If the body originated by magmatic segrega­
tion (Emslie and Moore, 1961), the more basic rocks would be 
deposited at the bottom. If more magnetite was formed in these 
deeper rocks than in the shallower ones, suscer ·.,bility should in­
crease with depth. Therefore, if the intrusive body t-·as not been 
truncated or tilted, the magnetic susceptibility shou ld be higher 
at the bottom, as is shown by the model in Figure 4.6. 

THE NORRIE LAKE GABBRO (Figs. 4.9 to 4.12) 
From the modell ing, the Norrie Lake gabbro is an intrusive 

sill, about 4 900 m long, 600 m wide and 2 400 m in depth. The 
anomaly arises principally from the median portion of the body 
below 500 m, which is strongly magnetized. Two small magnetiz­
ed pipes are shown to intrude near the surface. These two pipes 
correspond to two of the localized magnetic highs within the 
region (Fig. 4.9). The pipes have a lower contrast in effective 
magnetic susceptibllitv (399 x 10-· and 999 x 10· emu) than the 
main body (2 900 x 10-' emu). The polarizat ion of the model lies ap­
proximately parallel to the geomagnetic f ield. The susceptibilities 
of surface samples (8-1 to 84and 6-34 to 6-40) near the peak of the 
anomaly were measured and are shown on the Cockeram Lake 
susceptibility maps (Fig. 3.7). These average 1 109 x 10-· emu. Ad­
jacent to the anomaly (samples 17-1 to 17-10) are rocks of lower 
susceptibility averaging 49 x 10-· emu. Using the same assump­
tion about 0 that was used for the Fraser Lake model (0 :0 0.5 
and the same for all rocks), the effective susceptibility contrast at 
the surface is about 1 500 x 10-· emu. The model suggests values 
of 1 000 x 10-0 emu at the surface. This Is an acceptable agree-

ment. By the same reasoning as that used for the Fraser Lake 
gabbro, the greater magnetic susceptibility at the bottom may be 
due to a differentiation process. 

CHEPIL LAKE (Figs. 4.13 to 4.16, Table 4.4) 
Unl ike the rest of the felsic volcanic rocks, the magnetic 

anomalies near the northeast corner of Chepil Lake have a cir­
cular pattern similar to those observed across the Fraser Lake, 
Lynn Lake and Norrie Lake gabbros, and further, these anomalies 
have very high magnetic fields (62 900 nT). For instance, the felsic 
volcanic rocks about 0.5 km to the northwest of Cockeram Lake 
and those about 1 km south of Hugo Lake have associated 
magnetic fields of about 60 000 nT which is 2 900 nT less than at 
Chepil Lake, and moreover, these have no distinct patterns. 
Therefore, a gabbroic intrusion is suspected near Chepil Lake, 
which can be modelled as follows. The derived model is a Single 
subsurface intrusive dyke, with equal horizontal dimensions of 
about 2 000 m and a thickness of 3660 m. The top surface of this 
configuration lies about 460 m below the ground. The susceptibili­
ty is fairly uniform except for the upper 3 000 m of the body. The 
magnetic susceptibility of the upper block increases in a 
southwesterly direction . This corresponds to the increase in 
ampli tude of the anomaly curve (Fig. 4.15). The central portion of 
the upper block has the same susceptibility as the lower blocks, 
so these blocks may correspond to the same intrusive sequence. 
The blocks with different susceptibilities could have been formed 
by different intrusive sequences, with differing mineral contents. 
The area is covered by metavolcanic and metasedimentary rocks 
in which large suscept ibility contrast between the postulated 
model and the surrounding felsic volcanic rocks can be explained 
by a subsurface gabbro body, which may be composed of two or 
three intrusive phases. The parameters of the model are listed in 
Table 4.4 
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FIGURE 4.5 Magnetic anomalies over the Fraser Lake gabbro. The top diagram is the anomaly field, the bottom diagram is the 
model field, the dotted line is the outcrop of the gabbro body, the values are the magnetic field in nT with a subtrac­
tion of 60 000 nT. 
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TABLE 4.2 - The Configuration of the Fraser Lake Gabbro 

Centre Grid axis Polarization 
# of prisms X Y X length Y length Top Base to block Dec!. Inc!. Int. 

44 

1 10.03 4.122 4.204 3.661 

3 10.00 4.000 8.582 6.053 
(final 9.999 3.902 4.900 1.014 

result) 9.999 3.902 3.259 4.045 

Declination of 'measured field' from true north 12.5· 
Inclination of field 80.7· 
Declination of x-axis 73.0· 
Grid interval 1.0 by 1.0 unit 
1 unit = 487.68 meters 

axis (0) ( 0) (0) (emu) 

.1875 7.000 -.9480 9.58 97.09 .000396 

.1750 1.314 -.4833 6.08 80.02 .000051 
1.314 3.000 12.37 11.53 83.66 .001713 
3.000 8.626 12.37 12.00 80.98 .001713 

The co-ordinates of the origin of the grid are (17.9, 23.5) w.r.t. the southwest corner of map 1 of aeromagnetic map '18005' 
(Questor Surveys) 

RMS deviation 39.8 



N 

scale 

o soo 'ooometers 
1 I , 

FIGURE 4.9 Magnetic anomalies over the Norrie Lake gabbro. The top diagram is the anomaly field, the bottom diagram is the 
model field, the dotted line is the outcrop boundary of the body, the values are the magnetic field in n T with a subtrac­
tion of 60 000 nT. 
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TABLE 4.3 - The Configuration of the Norrie Lake Gabbro 

Centre 
# of prisms X Y X length Y length 

2 10.91 4.578 15.74 1.725 
15.95 5.039 2.004 1.950 

4 11.06 4.597 15.13 2.029 
(final 15.96 5.034 2.000 1.947 

result) 12.50 5.000 .8000 .8000 
10.91 4.578 15.74 1.725 

Declination of 'measured field' from true north 12.5· 
Inclination of field 80.7· 
Declination of x-axis 117.0· 
Grid interval 1.0 by 1.0 unit 
1 unit = 304.8 meters 

Grid axis 
Top Base to block Decl. 

axis (0) ( 0) 

1.542 8.367 -5 .877 12.00 
.1500 1.542 1.357 12.52 

1.542 4.000 -4.833 12.52 
.1500 1.542 1.437 12.52 
.1500 1.542 -48.79 12.52 
4.000 8.367 -4.816 12.52 

Polarization 
Incl. Int. 
( 0) (emu) 

80.50 .001831 
81.01 .000722 

80.70 .001826 
80.70 .000611 
80.70 .000611 
80.70 .001830 

The co-ordinates of the origin of the grid are (40.5, 39.5) w.r.t. the southwest corner of map 1 of aeromagnetic map '18005' 
(Questor Surveys) 

RMS deviation 42.5 
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FIGURE 4.13 Magnetic anomalies near Chepil Lake. The top diagram is the anomaly field, the bottom diagram is the model field, 
the values are the magnetic field in nT with a subtraction of 60 000 nT. 
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TABLE 4.4 - The Configuration of the Interpreted Chepil Lake Gabbro 

Centre Grid axis Polarization 
# of prisms X Y X length Y length Top Base to block Dec!. Inc!. Int. 

54 

1 9.148 7.663 5.990 7.636 
2 10.00 7.700 7.894 8.069 

10.00 7.760 7.935 8.228 

5 7.250 5.150 2.500 2.520 
(final 12.25 9.95 3.500 3.509 

result) 9.500 7.200 2.000 2.040 
10.00 7.600 7.935 B.22B 
10.00 7.600 7.900 B.228 

Declination of 'measured field' from true north 12.5' 
Inclination of field 80.7' 
Declination of x-axis - 45.0' 
Grid interval 1.0 by 1.0 unit 
1 unit = 243.84 meters 

.3750 

.3750 
8.000 

2.074 
2.704 
2.704 
8.000 
12.00 

axis (0) ( 0) ( 0) (emu) 

10.00 11 .77 10.02 80.77 .002139 
8.000 -1 .766 12.52 80.60 .001967 
12.00 315.8 12.39 81.09 .001967 

8.000 -1.547 12.52 80.70 .002739 
8.000 -1.547 .12.52 80.70 .000957 
8.000 -1.547 12.52 80.70 .001969 
12.00 2.959 12.52 BO.70 .001969 
16.00 -251.5 12.52 80.70 .001969 

The co-ordinates of the origin of the grid are (64.0, 42.0) w.r.t. the lower left corner of map 3 of aeromagnetic map '18036' 
(Questor Surveys) 

RMS deviation 138.7 



CHAPTER V - QUALITATIVE INTERPRETATION 

PURPOSE OF THE INTERPRETATION 
The correlation between geology and aeromagnetics in the 

survey area is investigated in this section. It has been shown in a 
previous section that many rock units in the area have distinct 
leve!s of effective susceptibility. It can be expected that these 
distinct levels of susceptibility are reflected in the levels of the 
associated magnetic fields. Further, the geometric configuration 
of the distribution of magnetization with in a unit affects its 
magnetic signature. For example, concentration in equi­
dimensional zones leads to a magnetic signature different from 
that for thin, elongated zones, or for a homogeneous distribution 
of magnetization. The survey area can be divided into distinct 
regions based on these signatures. The present section is 
devoted mainly to examining the degree of correlation between 
magnetic signatures and geology, and identifying some of the 
notable correlations. 

THE GENERAL MAGNETIC FIELD 
The general magnetic field may be best seen on the 

Geological Survey of Canada aeromagnetic maps 2373, 2374, 
2377,2378,2381,2382,2385,2386. The field is regionally high to 
the north and east of the Wasekwan belts. This area of above­
average field extends from Dunphy-Zed Lakes and across the 
granitic terrain extending north to Carswell and Vandekerckhove 
Lakes. It also al)pears as a regional high on the Mountain Mineral 
Resources Division Map 75-3. Broad anomaly trends striking 
north-eastward lie within the regional high and may mark sub­
units within the granitic area. 

Narrower trends lying over various units with in the 
Wasekwan and Sickle belts give rise to a complex field over these 
belts and their associated plutonic bodies. Many of the units in 
these belts have a distinctive magnetic s ignature, which is evi­
dent particularly on the Questor 1 :20 000 and 1 :50 000 maps. I n the 
following sections some of these magnetic-geology correlations 
are identified and display methods applied in illustrating them. 

High closures of 1 000 nT or more above the regional fields 
occur over the following units: a Sickle Group conglomerate unit, 
iron formations, and some intrusive bodies, particularly gabbro. 

DETAILED INTERPRETATION MAPS 
The detailed interpretation maps are presented at the scale 

of 1 :50 000. Their borders are keyed to the 1 :50 000 sheets sup­
plied with the Questor Survey and they have been given the same 
names: i.e. 

The Fox Lake Mine Area 
The Lynn Lake Area 
The Sickle Lake Area 
The Barrington Lake Area 

The boundaries of the relevant geological maps at 1:50000 
scale issued by the Manitoba Mineral Resources Division to 
March, 1979 are shown on the maps. The susceptibility maps are 
also at the same scale. The 61 500 nT and 62000 nT magnetic con­
tours, taken from the Questor maps, are shown on the Detailed In­
terpretation maps. The contours are labelled by numbers which 
are equal to the value of field on the Quester sheets minus 60 000 
nT, and in units of hundreds and gammas. Thus 61 500 on the 
Questor sheets becomes (61 500-60000) '"" 100 = 15 on the maps 
of this report . The major magnetic zones on the sheet are outlined 
in heavy line. These boundaries usually, but not always, coincide 
with geological boundaries. The zones are differentiated on the 
basis of magnetic character and level of magnetization. The dif­
ferences among these factors can be seen on the maps. A brief in­
dication of the lithology is given for each zone. A detailed 
analysis of these maps for the Fox Lake and Sickle Lake blocks 

follows, using examples chosen to illustrate in detail the informa­
tion contained on the Detailed Interpretat ion maps. 

FOX LAKE MINE AREA 
Summary of zones - Table 5.1 summarizes the 

characteristics of prominent zones which can be distinguished on 
the Detailed Interpretation map of the Fox Lake mine area. For 
zones consisting mainly of rock units for which magnetic suscep­
tibilities have been determined, values are quoted from Table 3.2. 
Following are some comments on the zones listed in Table 5.1: 

Zone I. An extension of the magnetic survey south and 
east of Pyta and Conglomerate Lakes would aid in 
mapping the surface and subsurface configura­
tion of the Sickle conglomerate member. It is an 
unusually distinct magnetic marker. 

Zone II. Gabbro outcrop in the area is outlined by the 
61 500 nT contour north of Wilmot Lake. Mag­
netics could be used in this zone to map gabbro 
bodies. 

\ 

Zones V and VI. These zones are parts of trends evident on 
the Geological Survey of Canada aeromagnetic 
map series (1 mi = 1 in). A broad area of above­
average field lies in the area extending from a 
point north of Dunphy Lake to a point south of 
Suttie Lake. This is over the southern part of a 
large granitic area, and may be a regional anoma­
ly. Such an anomaly is seen on Map 75-3 
(Manitoba Mineral Resources Division), lying over 
the granitic terrane between Dunphy Lake and 
Carswell -Vandekerckhove Lakes. 

Profiles across prominent zones - A number of magnetic 
profiles across Fox Lake mine area were plotted from the digital 
data tape using the program PRTPLOT (Appendix 2). 

An example of such a profile is shown in Figure 5.1. The top 
part of the diagram is the magnetic profile, with the vertical axis 
indicating the field strength in nT above the 60 000 nT level. 
Geological unit numbers and contacts are shown on the top-most 
line (level with the '1821' nT mark). These unit numbers have been 
taken from the relevant preliminary maps of the Manitoba Mineral 
Resources Division. The two lines immediately below the legend 
'channels,' indicate the channel numbers, e.g., in Figure 5.1 chan­
nel numbers 1 to 97 are displayed. The five lines following 'con­
tents' indicate the field strength associated with every channel, 
e.g., channel 13 has a field of (1443.5 + 60000 nT). The locations 
of the channels, in kilometres from the origin, are indicated in the 
five lines following 'low edge,' e.g., that edge of channel 75 which 
is closer to the origin, is 14.8 km away from it. The two bottom­
most lines in the diagram give the pos itional and dimensional in­
formation, i.e. the coordinates of the end pOints of the profile, 
map and profile number, I and J dimensions, etc. 

The first profile, AA' (Fig. 5.1) runs northwest through Wilmot 
and Irene Lakes. The second, BB' (Fig. 5.2) runs parallel to it and 4 
km to the west. These profiles show a number of important 
features. First of these is the area of granitic intrustives (11A) 
which can be divided into two zones (V and VI, Table 5.1) of differ­
ing magnetic characteristics. This difference in field levels 
represents either different phases in the granitic intrusives, or a 
regional field generated by a large subsurface magnetic body. 
Notable on each profile is a small magnetic high over the layered 
amphibolite 5B. The profiles suggest that occurrences of this 
rock type, additional to those mapped on sheet 1977L-1, may be 
found in this area. The area of basic volcanics (SA), granitic intru-
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Zone 

II 

III 

IV 

V 

VI 

Location 

Tod-McWhirter­
Eager-Cong lomerate­
Shannon Lakes 

centred on Wilmot Lake 

centred on Fox Lake 

centred on Snake Lake 

north of Dunphy Lakes 

passing through 
Dunphy Lakes 

TABLE 5.1 - Fox Lake Mine Area 

Magnetic character 
(average field, 61,500 nT) 

narrow anomaly trends, ( < 1 km) 
rising from average levels to 
over 63,000 

broad anomaly trends (,....1 km) 
rising from average levels to 
over 63,000 

similar to zone 2 

no prominent anomaly systems; 
field is below average levels 

large area (1"'-"10 km across); of 
higher than average field 

large area (,..,10 km across); of 
lower than average field 

Geology 

refer to Manitoba Mineral Resources Division Preliminary 
Maps Nos. 1976L-1, 1977 L-1, L-3. The anomaly 
trends are the expression of the Sickle Group 
conglomerate unit 108*; k = 3.15 X 10-3 emu. 

basic volcanics' (unit 4) gabbro (7 A), 
conglomerate' (108), and iron formation. 
These have k = 0.130 X 10-3,0.410 X 10-3, 3.15 X 10-3 

emu, and up to 15 x 10-3 emu. 

similar to zone 2; volcanics mostly units 2 and 4 

felsic volcanic rocks' (3A); gabbro' (7 A), 
granitic rock (11A), for the volcanics 
k = 0.087 X 10-3 emu. 

this lies over an area of granitic intrusives 
(11A, 118); it may represent a distinct phase 
of the intrusive or be the high point in a 
regional field . 

this lies over an area of granitic intrusives 
(11A, 11B); it may represent a distinct phase 
of the intrusive or be the high point in a 
regional field. 

* for numbered units, see legend on Preliminary Map 1977L-1; , Wasekwan; , Sickle Group. 
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sion (11 B), greywacke and sil tstone (1 B) all have low magnetic 
fields associated with them. Both profiles enter Zone 2, and show 
the characteristic field levels and the general character of th is 
zone. 

• Units are numbered according to the legend on Map 1977L-1 
(Manitoba Mineral Resources Division). 

Also shown are profiles CC' (Fig. 5.3) - Pyta Lake to Dunphy 
Lakes; DD' (Fig. 5.4) - McWhirter-Hatchet Lakes and EE' (Fig. 5.5) 
- along western border of Map 1977L-1 from 56 °34' to 56 °40'. The 
last two show the prominent contributions of iron formations and 
conglomerates to the magnetic field_ 

SICKLE LAKE AREA 
The Sickle Lake sheet shows the magnetic zones and related 

Geology. Several gabbro intrusions are evident on this sheet , and 
the similarity of their magnetic character is readily apparent. The 
value of quantitative interpretation of such anomalies is shown in 
a previous section. The notations on the sheet indicate the 
magnetic and geological characteristics of the zones. These are 
further clarified by profiles plotted from the digital data using the 
program PRNPLOT. For example, AA' (Fig. 5.6) runs across Sickle 
and Durand Lakes. Field levels are low in a Sickle arkose unit, 
with a small anomaly over a Sickle conglomerate member. The 
field is low again over Wasekwan basalt and gabbro, but rises 
rapidly over a pre-Sickle gabbro intrusion at Durand Lake. Profile 
BB' (Fig. 5.7) runs northwest across a suspected gabbro body at 
Chepil Lake (Chapter IV). Wasekwan metavolcan ic units similar to 
those at the anomaly peak, also occur near B but there they oc­
cupy an area of low magnetic field; thus the suggestion of a sub­
surface gabbro intrusion. The depth of its top has been inter­
preted in the preceedlng chapter to be between 300 and 400 m. 

The magnetic characteristics of metavolcanics and 
metasediments in the area are shown by a number of profiles. CC' 
(Fig. 5.8) and DD' (Fig. 5.9) cut across a belt of Wasekwan volcanic 
rocks and Sickle sediments. CC' runs east-west across Hughes 
Lake. The field is relatively low in the area of pre-Sickle intrusive 
rocks south of Chepil Lake, but rises markedly as the contact with 
Sickle Group arkose and greywacke is crossed. The field then 
drops off and becomes even lower as an area of Wasekwan 
metavolcanics is entered. DD' runs from Gap Lake to Kay Lake. 
The field begins at low levels (at D) over pre-Sickle intrusives, but 
rises rapidly as the Sickle group (a conglomerate and an arkosic 
member) is encountered. The field then drops rapidly to very low 
levels as an area of Wasekwan metavolcanics is crossed. The 
field then resumes moderate levels in the area of pre-Sickle in­
trusives. Fluctuations in the level mark various phases of the in­
trusive complex. EE' (Fig. 5.10) represents a profile running 
across an area of pre-Sickle intrusives with a belt of Wasekwan 
basalt and Wasekwan conglomerate running through it. The field 
rises to a peak over this belt. The peak lies near the contact and 
quantitative interpretation is required to decide which unit is 
generating the anomaly. Just to the northeast of the profile, a 
large anomaly peak is found over the Wasekwan basalt unit, while 
this same unit where crossed by AA' (Fig. 5.6) has very low field 
expression while a Sickle conglomerate unit has a distinct 
anomaly_ This local variation of field within a particular belt may 
be important in further subdividing the lithology of the belt. 

Profile FF' (Fig_ 5.11) runs northeast from Dufresne Lake 
across an area des ignated as undifferentiated greenstone. This 
belt may be similar to the belt to the west of it. Both have high 
magnetic fields over them as is seen by comparing Figures 5.10 
and 5.11. Profile GG' (Fig. 5.12) running east-west between 
Dufresne and Hanna Lakes, further confirms the nature of the lat­
ter belt; as the Wasekwan volcanics are crossed, the field rises by 
about 500 nT. 
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Profile H H' (Fig. 5.13) runs almost north-south across Sickle 
Lake. The field drops to a pronounced low over the lake. A 
negative anomaly of this magnitude (500 nT or more) is unlikely to 
be a topographic effect due to the lake. It may be due to a distinct 
member within the Sickle sediments, or even to reverse NRM in 
the Sickle conglomerate flanking the lake. The field recovers as 
an area of pre- and post-Sickle intrusives is entered. 

BARRINGTON LAKE AND LYNN LAKE AREAS 
The detailed maps for these areas give indications of 

magnetic zones and geology similar to those described in detail 
for the Fox and Sickle Lake areas. 

GENERALIZED INTERPRETATION MAPS 
FROM MAGNETICS AND GEOLOGY 

These maps have the same format, scale, and boundaries as 
the Detailed Interpretation maps. They have been generalized 
from these maps and indicate areas with characteristic magnetic 
field levels and geology. This information is included on the 
legends of the maps. These maps would be of value in more 
generalized assessment of the magnetic responses of the main 
geologic units. 

FOX LAKE AREA 
Relative highs - Zone I - This zone represents a linear trend­

ing "belt" of granitic gneisses and includes a slice of mafic 
volcanics to the east. 

Zone II - This zone represents highly magnetic conglomer­
ates. Relatively strong highs (up to 63 000 nT) occur in this very 
linear-trending trough. In the west it represents a highly folded se­
quence of coarse grained sandstone and conglomerate gneisses. 
In the east, where it is narrower and more linear, it probably 
reflects a conglomerate with high magnet ic susceptibility. 
Magnetics correlate with traceable strata in outcrop, and can be 
used to trace the strata where outcrop is lacking. 

Zone III - A stratigraphically traceable bed of iron formation 
or gabbroic lenses occurs here within largely mafic volcanics. The 
anomalies are numerous, small and rounded with a constant E-W 
strike, having readings of 61 500 to 61 700 nT. 

Zone IV - In this zone, the higher readings represent 
magnetite-rich or sulphide-rich mafic volcanics, or gabbroic s ills 
with in the slice of dominantly mafic volcanics. This grades in the 
west to a very similar magnetic pattern but different geology 
(granitic gneisses). 

Zone V - The magnetic pattern here is very complex, 
although not particularly high in amplitude. The magnetic con­
tours vary from small, circular anomalies to very large, elongate 
patterns. Amplitudes are in the range of 61 000 to 62 000 nT. 
Geologically, the area encompasses two basic zones: 1 - mafic 
volcanics with local areas of conglomerate andlor iron formation 
giving the higher readings, and 2 - arkosic sandstones. 

Zone VI - There Is no geological information for this area. 
The magnetic pattern has a signature very similar to the slices of 
mafic volcanics and granitic gneisses. 

Zone VII - This area is also magnetically complex. The con­
tours are very large and elongate and encompass a very large 
area. They could possibly be caused by a large plug, with the 
smaller, circular highs represent ing more mafic intrusive rocks. It 
has all been mapped as dioritic intrusive but the magnetics sug­
gest that more mafic rocks are involved as well, i.e. a compos ite 
intrusion. 

Relative lows - Zone A - All readings are less than 61 000 
nT. The area represents granitic rock. 

Zone B - There are consistently low readings here but the 
geology is not as simple as in the case for Zone A. It includes 
granite, diorite, and greywacke sediments. 
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Zone C - There is a very large, continuous area of low 
magnetics, corresponding geolog ically to sedimentary gneisses 
(calcareous and arkosic sandstones). 

Zone D - Continuous, low magnetic readings prevail here in 
an area of quite complex geology. There are three different 
geological areas here, which are diverse in themselves. These are: 
1 - dominantly mafic volcanics, 2 - felsic volcanics intruded by 
dioritic-granitic plugs, and 3 - greywacke-siltstone sediments. 

LYNN LAKE AREA 
Relative highs - Zone I - Moderate magnetic highs (60 800 

to 61 500 nT) occur in this area where there is a lack of geological 
information. After comparison with Zones II and III, it may be 
speculated that it is part of a greenstone belt, with relative highs 
corresponding to gabbros or other mafic igneous rocks. However, 
the good strike trend and very thin, linear pattern also suggest 
that the magnetic pattern is reflecting magnetic conglomerate 
strata. 
Zones II and III - There is a distinct pattern, shape and form of 
magnetic anomalies within these "belts" that geologically co;res­
pond well with blocks of dominantly mafic volcanic rocks that are 
intruded in places by gabbro (giving the higher readings and 
distinct magnetic anomalies). The magnetic contours are 
somewhat useful in traCing the boundaries of this belt of rock 
where there is a lack of outcrop, and help to locate fairly precise­
ly, mafic igneous bodies. 

Zones IV and VII - Extremely high linear magnetic 
anomalies (amplitudes up to 65 000 nT) with considerable strike 
length ind icate iron formation . Geologica l mapping in places 
agrees with this. The magnetic anomalies help to trace the sub­
surface strat igraphy where outcrop is lacking. Zones IV and VII 
are probably part of the same formation, which has been struc­
turally or stratigraphically offset. 

Zone V - Magnetic patterns agree almost exactly with the 
mapped boundaries of these two gabbroic plugs. There is a 
similarity in magnetic character to that in Zones II and III. 

Zone VI - This area contains mafic volcanics plus coarse 
grained sediments showing a slight though distinct magnetic 
contrast with the Zones VII and C adjacent to it. Very sim ilar 
magnetic contours are found in Zones II and III , except that here 
there are no local highs representing mafic igneous intrusive 
rocks. 

Relative lows - Zone A - A consistent, large area of 
moderate to low magnetic readings (less than 60 800 nT) 
represents a mass of similar lithology. There is no geological in­
formation for this area. The geophysical patterns most likely 
represent granitic rocks (poss ibly some sedimentary gneisses as 
well). 

Zone B - This zone indicates magnetic trends very similar to 
those in Zone A, and it is known that the rocks are mainly granit ic. 
Two slightly different areas within Zone Bare: 1 - in the extreme 
southwest where there are some mafic volcanics not indicated by 
magnetics and, 2 - in the north where there are extreme lows 
(less than 60 500 nT) and mixed dioritic-g ranitic intrusive rocks. 

Zone C - This zone is geologically more complex than A and 
B but the magnetics do not indicate this. This is probably because 
granite, granitiC and sedimentary gneisses and greywacke­
siltstone sediments all register similar, low magnetic readings 
(60 500 to 60 700 nT). 

SICKLE LAKE AREA 
Relative highs - Zone I - This zone is highly complex 

magnetically and geologically, but can be outlined quite well both 
to the north and south of Sickle Lake. A continuous "strip" of 
above average magnetic contours (above 61 500 nT) defines a 

related belt of rocks. This belt has been mapped in the Sickle 
Lake area as mafic to felsic volcanics and sediments. Some 
localized highs (62 000 to 63 500 nT) which define the trend and 
form of this belt even more strongly, could be iron formation, con­
glomeratic sedimentary beds, or gabbroic intrusions. Since the 
readings are not extremely high like those for iron formations , 
and since there are numerous, well-defined gabbroic intrusions in 
the Sick le Lake area, it is thought that these highs within this 
"belt" are mafic igneous rocks high in oxides andlor sulphides. 
As mentioned, the magnetic contour pattern is useful in tracing 
this very diverse belt of rocks from the Sickle Lake area towards 
the northeast and south-southeast where no mapping has been 
done, and where there is perhaps a poor exposure of surface 
rocks. 

Zone II - This zone has been mapped in the Sickle Lake area 
as acid intrusive rocks (Le. - same as Zone A). However, the ab­
normally high magnetics (61 500 to 62 500 nT - too high for 
granitic rocks in general), and the shape, size, form and trend of 
this zone suggest a gabbro plug. Compare with Zone III. 

Zone III - Magnetic contours correspond very well with 
geological mapping and the contours indeed seem to pinpoin t the 
boundaries of these gabbroic intrusions. The shape, size, pattern , 
trend and amplitudes of these anomalies are very characteristic 
of gabbros. 

Relative lows - Zone A - Areas mapped as acid intrusives 
coincide with areas of continuous, non-patterned, low magnetic 
readings. 

Zone B - The same pattern of magnetics as in Zone A is 
observed, but the rocks are now dominantly arkoses. 

Zone C - No geological information is available for this 
area. The low, unpatterned magnetic Signature of Zones A and B 
is seen here. The geological possibilities can be narrowed down 
to intermediate to acid intrusives, arkoses, andlor sedimentary 
gneisses. 

BARRINGTON LAKE AREA 
This area is very poorly understood because there is very lit­

tle supporting geological informat ion on which to base assump­
tions regarding the magnetic trends. The only features that can 
be identified are iron formations, and a few gabbroic intrusions. 

Relative highs - Zone I - These areas are magnetically very 
complex - and there is poor geological data to help unravel 
these trends. Loosely, they are assumed to represent large slices 
of und ifferentiated mafic to felsic greenstone volcanic belts with 
accompanying sediments and intrusions. 

Zone II - There are the characteristic magnetic signatures 
for aabbroic intrUSions. They are found within large areas of 
assumed granitic rocks of low magnetic amplitude (61 500 to 
63 000 nT). 

Zone III - This has the characteristic signature of iron for­
mations: extremely high amplitudes (65 000 nT total magnetic 
field), and extreme linearity along the apparent strike of 
greenstones and sedimentary rocks. 

Relative lows - Because of continuously low magnetic 
amplitudes with a lack of pattern, all are assumed to reflect most­
ly dioritic to granitic intrusive rocks. 

GROUND SURVEYS 
Numerous reports in the Mineral Resources Division's 

assessment files relating to ground magnetic surveys in the area 
were consulted. There were of value in planning the suscepti­
bility surveys. However, since the Questor airborne maps in­
variably define anomalies just about as well , they were relied 
upon exclusively for the preparation of the maps for the present 
section. 
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CHAPTER VI - CONCLUSIONS AND RECOMMENDATIONS 

1. Quantitative interpretation of several anomalies over pre­
Sickle gabbros has made it possible to suggest their subsurface 
shapes, depth extent, and variations in magnetic properties, 
which suggest differentiation with depth. A suspected gabbro in­
trusion near Chepil Lake has been interpreted as having the depth 
to its top of 460 metres. A characteristic feature of pre-Sickle gab­
bro anomalies is the presence of smaller closures within the main 
anomaly. For the body at Norrie Lake, these smaller closures 
were interpreted as small pipes. The possibility of other similar 
occurrences could easily be followed up by quantitative work on 
other anomalies. 

2. A Sickle Group conglomerate member was found to be an 
unusually distinct magnetic marker. Quantitative interpretation 
could be easily applied for mapping the subsurface form of this 
unit. It is an important stratigraphic marker, and further inter-
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pretation would be justified. An extension of the survey may be 
warranted as an aid to geological mapping. 

3. Rock units in the area tend to have a significant compo­
nent of remanent magnetization (QAV = 0.56 for the units sam­
pled). The remanent magnetization (except for pre-Sickle gabbros) 
is usually unstable. This is a favourable circumstance for quan­
titative interpretation. Pre-Sickle gabbro bodies may be suitable 
for geochronology using paleomagnetic methods. None of the 
other units tested were suitable to the same degree. A 
paleomagnetic research program using these bodies should be 
developed. 

4. The report, including maps, and program listings, and the 
edited data tapes, constitute a data-base which can be used for 
preparing specialized data displays or carrying out interpreta­
tions, e.g. filter ing or upward/downward continuation. 
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APPENDIX I - PROGRAM 'PROFILE' 

ABSTRACT 

Program PROFILE computes a grid or profile of data points 
using a natural cubic spline interpolation from a regular grid of 
known data values. The program also computes the transforma· 
tion parameters for a series of different user maps. 

INTRODUCTION 

The program 'Profile' is the first in a series of computer pro­
grams designed to interpret aeromagnetic digital field data. The 
output from 'Profile' is used as the input for other in terpretation 
programs. Due to the large quantity of field data to be analyzed, a 
'mass production' philosophy has been applied in the design of 
the program. ' 

The main functions of the program are as follows: 

1. to obtain a set of profile and/or grid magnetic field data values 
which are to be stored sequentially on a disc data set. Also to 
be stored along with the data values is a set of parameters 
identifying the profile or grid which will be used in: later pro­
grams; 

2. to obtain a printed output defining the location of the grid or 
profile in a number of different co-ordinate frames (i.e. maps). 
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TABLE 1 - Transformation parameters for 
Fox Lake mine area 

Geology Angle of 
map X Origin (km) V Origin (km) rotation 

1977 L-1 18.84908 7.29487 31 .59451 
1977 L-3 27.00702 -5.92759 31.46791 
1976 L-1 0.62578 9.96933 30.88130 

TRANSFORMATION CALCULATION 

In order to obtain the profile and grid location information 
with respect to several different maps, transformation 
parameters (XO, YO, -e) are required. It was found most conven­
ient to let the computer calculate these parameters from the co­
ordinates (X11, Y11, X12, Y12) of the two points which define a 
straight line in a base map and the corresponding two points (X21 , 
Y21 , X22, Y22) which define the same straight line in a 'user' map. 
The base map is one to which all other maps can be referenced. 
All maps, 'base' and 'user,' should have the same scale. 

The program reads in the two points from the base map and 
the corresponding pOints from the user map, calculates the re­
quired transformation parameters and stores them for later pro­
cessing. If during the calculation the program finds a discrepancy 
in the length of the line, a correction is made to all four points 
such that the length becomes the same for both maps. 

For the Lynn Lake aeromagnetic survey the base maps con­
sist of the Questor 1 :50000 maps for the four areas covered. Ex­
amples of the transformation parameters for several geology 
maps for the Fox Lake mine area and the Sickle Lake area are 
shown in Tables 1 and 2. 

TABLE 2 - Transformation parameters for 
Sickle Lake area 

Geology 
map 

1977 L-5 
1977 L-6 

X Origin (km) V Origin (km) 

-9.64176 29.08359 
-9.71025 14.92807 

Angle of 
rotation 

1.00063 
0.66328 

NOTE: Columns X and Y list the coordinates of the origins for the 
geological maps, w.r.t. the origin of the corresponding 
Questor map of scale 1 :50 000. 



APPENDIX II 

PROGRAM PRT PLOT 

Program 'PRT PLOT' is used to display the profiles or grids 
obtained from program ·PROFILE.' The program assumes the 
data has been previously stored on a disk data file. An example of 
the input cards required to plot a set of profiles (A-A 1 to C-C1) is 
shown below: 

UNIT 8 
PROFILE 
A-AI 
B-B1 
C-C1 
END 

Data Card 

11080.0 
21080.0 
3900.0 

Description 

Data stored on disk unit #8 
profile plot requests to follow 
Title, Profile #, Base value for Y-axis 
Title, Profile #, Base value for Y-axis 
Title, Profile #, Base value for Y-axis 
Terminates program. 
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-...j 
0> 

LEVEL 2.3.0 /JUNE 78) JS1360 F)~RAN H EXTENDED DATE Q1.]U3/10.0u.5A HG~ 

REQUEsrED JPTI)MS: 

OPTIONS IN EFFECT: 

:: 
C 
:: 
C 

C 
:: 
t 
:: 
C 
:: 
C 
:: 
C 
:: 
C 
C 
C 
:: 
C 
:: 
C 
:: 
C 
:: 
C 
:: 
C 

C 
:: 
C 
:: 

ISM 0002 

C 
IS~ 000] 
ISN 0004 
IS~ 0005 
ISM 0006 
I SN 0007 
IS~ OOOR 
ISM 0009 
IS~ 0010 
ISN 0011 
ISM 0012 
IS~ 0013 
ISM 0014 
ISM 0015 
ISM 0016 
IS~ 0017 
ISN 0018 
IS~ 0019 
ISM 0020 
IS~ 0021 
ISM 0022 
ISM 0023 
ISS 0024 

.EB •••• OBJ, .!lAP •• GOSTMT •• ,5 ,SIZE/255K). NAME linIN' ,JPr (0),LC(65~),AD/NONn ,PL~ G (I) , 

NAME/MAIN) NOOPTIMIZE LIM FC:)UH (54) SIZE /02'i6K) AUrJDBL (NJNE) 
SOORC! EBCDIC NOLIST NODEeK JBJECT ~AP NOFORMAT ~OS~MT NOX PEF NOALC NOINS F NOrER! IB~ fLAG(I) 

PRO:;RAM PRTPL o r 

PLOTS ON rHE LINE PRINTER 
ONE DIll. PRJrILE PLOTS 

ALL DArA CARDS READ I N MUST Bf PPE::"!EDED 
BY A HEADER :\RD 

ALL GRID AND PROfILE DATA IS ASSU!En TJ BE 
STORED SEQUENcrALLY AND READ FROM UNI~ 'IR' 

CALLS SUBR~UTINES 'LPPLOT' 

HEAER CARDS 

KEY WORD PROGRA M PESPONSE 

UN IT - DEF I~ES US IT Nn MBER FIELD DATA :~ READ 
FROM. ALS J GIVES VALUE FJIl If NIT 

CHANNELS 
LINES 

GRID 
PROFILE 

2DPLOT 
NSPEC 

- DEFINES M~XIMnN CHANNEL N~ FOR PLOTS 
DE FrN ES MUIMUN 'II) OF LINE:; FJR PLP 

- A GRID JP DATA IS TO HE PL O~TPD 

A PRJP'ILE OF DAr.~ IS 'CO BE PLJT~ED 

- TW) DIMENSION~L PL OT PEQorSTED 
FPEQlJENC Y 5P EC7' FU "! PEQIIEsrED 

NBASE - FIELD HISTJ GRAM REQUE'iTED 

COMMON/CPLOT/ XTITLE(101 ,rUnE (10) , XM~. R:;N, Y M .~R;N , FACT , 
1 XSTAPT.XASCAL,XALEN,YSTART,YASCAL,Y~LEK, 

2 INTEQ, LI N'l'YP ,NI NCH, IS A~ P, S ~OOT R, ~ A~ ';PL 

DIME'ISION ATITLE/20),XGRID (nO),YGRID(30 0 ) ,FGPJ D( 120000) 
DI~FNSION WK(1000) 
DIMENSION A NOMN (21 
DIr.ENSION R (122) 
DIMENSION DATIME(7) 
DOUBLE PRECISION NAME,NEND.NAMPPL,NAMSPL,NAMG,NA~P.NAMGP,SA~DAT 
DOUBLE PRFCISION NUIIIT ,NPfAK,NINlER, NS PEC, NEASE 
LO~ICA L S MOCTH , SAM EPL, PH KS, H IV ER T, SPEC, 8LEVEL 
EQUIVA LENCE (A NOMN (1) ,NA~DAl') 

DATA NEND/'END 'I 
DATA NUNIT/' UNI'l' '/ 
DArA NAMPPL/'CHANNELS'/ 
DAT~ NA~SPL/'LINES 'I 
DArA NA MG/'GRID 'I 
DATA NAMP /'PROFILE 'I 
DATA NPEAK/'2DPLOT 'I 
DAn NINVER/'INVERT '/ 
DATA NSPEC/'FREQSPEC'/ 
DA TA NB~.SEI'BA5E '/ 
D.U~ HI'rLE(1Q)/' 'I 
DATA A TITLE (20)/' 'I 
DATA NLA ST/O/ 



ISN 0025 
IS~ 0026 
ISN ()027 
IS~ 0028 
ISN 0029 
15K 0030 
IS!! 0031 
ISM 0032 

IS!! 0033 
ISN 0034 
ISM 0035 

"" "" 

C 

C 

c 

c 
:: 
C 

C 

C 

C 
:: 
C 

c 
:: 
C 
:: 
C 
:: 
C 

C 

C 
:: 
C 
C 
C 
:: 
C 
:: 
C 
: 
C 
: 
C 
:: 
C 
C 
C 
: 
C 

C 

C 
C 

C 

DEFINlrI~N OF VARIABLES 

N HID A T HEADER IIORD 

ANOMN - m~E OF ANOMOLY REQUESrED 
NO - NUMBER OF GRID ) 8 PR a FIL! REQUESTED 

BASE - ruSE LEVEL TO BE SUBrR ACTED PFO~ DArA 
PORGN - DISTANCE J F JR I ; I N FRO~ FJRST STATI ON 
PDLOW - PLOT. I N; WILL STARr FROM NEAREST ~FID 

POIN T BELJW 'PDLJW' 
PDUP - PLOTTING WILL END Ar NEAREST GPID PJINr 

AFTFR 'PD U? ' 
SAMP - PL OTS ONLY EVERr or HEP '3AMP' D'TA PJIITS 

OAB STORAGE 

NAME - CONTAINS EITHB: ' GRID' OR 'PR OFILE' 
ITITLE - ANOMALY rIrLE 

NP - GRID OR PRJ PILE NUMAER 
101M - X DIMENSION 
JDIM - Y DIMEN SIJ N 
PINC - x INCREMENr 
QINC - Y I NCR EMENr 

SET - "AP NO OP REPERENCE LINE 
X,Y - CO ORDS JP REFE~ENC~ LINE 

BEFPT - REFEFENCE POINr ALONG PROFILE 
ANGN - ANGLE PRJPI"E 'AKES WITH GEOG _ NORTH 
ANGP - ANGLE PROl"ILE MAKES WIrH FLIGHr "INES 

FGRID - FIELD VALUES 

1-!l 9-80 
1------1--------
1 NAMr 1 ATITLE 
: ____ 1 ___ -

1-2 3-6 7- 10 11-17 18-2 4 25-31 32-6 39-4 45-1 52-58 
1----1------1------1------1------1-----1----1----1----1----
1 NP 1 101M 1 JDn! 1 PIC 1 HNC 1 SET 1 X1 1 V1 1 X2 1 Y2 
1 ____ 1 _____ : ______ ; ____ __ 1 ______ 1 _____ 1 ____ 1 ____ 1 ____ 1 ___ _ 

59-65 66-72 73-80 
1-------1------1------
1 SEPPT 1 AliGN 1 PNGF 
'-___ 1 ___ '-__ -

1 - IDI M4< JDI II (12 PER ::ARDI 
1-----------------------------------------------------------1 
1 ---------------------.--- F; RID --- ---------------------- 1 
1_------_ _ -------------------------------------------__ ____ 1 

IR=5 
NPLOT=O 
!lAXCR= 120 
MHIGH=40 
PEAKS=_ l'ALS E_ 
INVERT=.FALSE . 
5 P~C= _ F ALS E_ 
BLEVEL=_l'A LSE_ 

CALL $DATE (DATIIIEI 
WRITE(4,40) DATI!I! 
WRITE (4 ,41) 



""" CD 

:: 
1511 0036 WRIrE(4,20) 

:: 
C BEAD HEADER CARD 
:: 

ISIf 0037 100 READ(5,10) NAMDAT,NO,B~SE.~)RGN,~OLOWX,PDUPX,SAMPX, 

1 POLOWY.PDUPY,SA~PY 

ISN 0038 IF(NA~DAT.EQ.NEN~ GO T~ 8888 
ISM 004.0 IF (NA ~D~. T. EQ. NI NVERI GO ro 13~ 
ISN 00~2 IF(NAMOAT.EQ.NSPECI GO TJ 134 
ISN 0044 IF(NAMDAT.EQ.NBASEI GO TO 136 
ISN 0046 IF(NAMDAT.EQ.NAMPI GO TO 110 
ISN 0048 IF(NAMDAT.EQ.NAMGl GO TJ 140 
ISN 0050 IF (NAMDAT.EQ. NPEAK) GO TO 132 
ISN 0052 PEAKS=. FHS E. 

:: 
ISH 0053 IF (NAM OAT. NE. NUN ITI GO T) "0 
ISIf 0055 IIRITE(4,221 NA /'IDA T, NO 
ISN 0056 IR=NO 
IS~ 0057 GO TO 100 

C 
ISH 0058 110 IF(NAMDAT.NE.NA/'IPP~ GO TO 12J 
ISN 0060 II RIr E (11.311 NAMDAT,NO 
ISH 0061 /'I~X::H=NO 

IS~ 0062 IF(MU::H.LE.Ol MAXCH=100 
ISN 0064 GO TO 100 

:: 
ISN 0065 120 IF(NAMDAT.NE.NAMSPLI GO TJ 160 
ISH 0067 WRITE (11,321 NA MDAT, NO 
ISN 0068 MHIGH=NO 
ISN 0069 IF(~HIGH. LE. 0) !'! HIGH=IIO 
ISH 0071 GO TO 100 

C 
IS~ 0072 130 INVERT=.TRUE. 
ISN 0073 II RU E (4,211 NAMDAT 
IS~ 0074 GO TO 100 

C 
IS~ 0075 132 CONTIN UE 
ISN 0076 KEY=ND 
ISN 0077 ALEV=BASE 
ISN 0078 IF(BASE. I.E. 0.0) ALEV=50.0 
ISK 0080 PEA KS=. TR UE. 
15K 0081 GO TO 100 

C 
IS~ 0082 134 CONTINUE 
15K 0083 5 PEC=. r RU E. 
ISH 0084 WRITE(4.211 N! !'IDA T 
ISN 0085 GO ro 100 

:: 
ISN 0086 136 CONT INUE 
ISH 0087 BL~VEL=.TRUE. 

15K 0088 SBI.=BASE 
ISM 0089 SBu=pn:;N 
ISN 0090 NBCH=POLOIIX 
ISH 0091 IF (NB:fI. tE.Ol NBCH=100 
ISN 0093 IF(NBCH. GT.1201 NBCH=120 
ISH 0095 WRIrE(4.21) NAMDA'!' 
ISH 0096 GO "1'0 100 

C 
ISN 0097 140 CONTINUE 
15K 0098 WRUE(I!,21) NAMDAT 

:: 
ISN 00Q9 NAMGP=NHDAT 
ISN 0100 READ(5,101 NA MDAT. NO, BASE, ?ORGN. PDLOli X, PDU PX. S AM PX. 

1 ~DLOWY,PDUPY.SAMPY 



ISN 0101 WRIrE(4,301 
ISN 0102 WRITE(4,231 NAIIGl? 

C 
ISN 0103 160 CONTINUE 
ISN 0104 IP(SAIIPI. LE.O.Ol SUPX=1.0 
ISN 0106 IF(SA~PY.LE.O.Ol SHPY=1.0 
ISH 0108 ISAIIE'=SAMPX 
ISN 0109 JSAMP=SAMPY 
IS~ 0110 IF (PDLOWX. LE. 0.0) POLOWX=-B99.) 
ISN 0112 IF (PDU PI. LE. O. 0) PDUpx=99B. ) 
ISH 0114 IP(PDLOWY.LE.O.O) P01.OWY=·9999.0 
ISN 0116 IF(PD!1PY.LE.O.O) PDUPY=99B. ~ 
ISN 0118 IF(ISAMP_LE.Ol ISAIIP=1 
ISH 0120 IF (JS~. !'IP.IE. 0) JSAi'IP= 1 

C 
ISN 0122 WRITE (4,24\ NAIIDAT, NO, BASE, PORG N, PDLOWX, PDU PX, SAM PX, 

1 PDLOWY, PDUPY,SA~PY 
C 

ISH 0123 IP(NO.EQ.NLAST) GO TO 260 
ISN 0125 IF (NO. GT. NL AST) GO T~ 250 
ISH 0121 IF(IR.EQ.5) GO TO 520 
ISH 0129 REWIND III 

C 
:: 
C READ IN PROFILE AND GRID DAT~ 
:: 

ISN 0130 250 READ(IR,12) NAIIE, (AUTLE(II ,1=1,18) 
ISN 0131 IP(NAME.EO.NENDI GO TO 530 
ISH 0133 READ{IR,141 NP,IDIII,JDI!'I,l?INC,QINC,SET,Xl,Yl,X2,r2,RFPPT,ANGN,ANGP 

C 
ISH 0134 IF (JDI!'I.EQ.Ol JDI/I=1 
ISM 0136 NDIII=IDI!'I*JD!!! 
ISH 0137 IF (INVERT) GO TO 255 
ISM 0139 DO 252 J=1,JDI!! 
ISH 0140 N=(J-1)*IDI!! 
ISH 0141 252 READ(IR,16) (FGRID (N+I) ,1=1, IDII'I 
ISH 0142 GO ro 260 

:: 
ISM 0143 255 HEAD(IR,16) ((FGRIDrIDI!!*J·I+11,I=1,IDIM) ,J=1,JDIM) 

:: 
ISH 0144 260 IF(ArIrLE(1) .NE.AHOMN (1» GJ T:J 250 
ISM 0146 . IF (NAIIE. NE. NAIIGP) GO TO 250 
ISH 0148 IF (NP. NE.NO) GO TO 250 

C 
ISH 0150 IF (NP. EQ. NLAST) BA Sg=O. 0 
ISH 0152 IF{NP. EQ.NLAST) l?OBGN=O.O 
ISH 0154 NU ST=NO 

C 
ISH 0155 N=O 
ISH 0156 NN=O 
ISN 0151 JJ=O 
ISH 0158 JJJ= 1 
ISH 0159 JJJJ=O 
ISH 0160 R!!AX=-999999.0 
ISH 0161 RMIN=999999.0 
ISH 0162 DO 290 J=1,JDI!! 
ISH 0163 IF(JDH.EQ.ll GO TO 270 

C 
ISH 0165 DIS= (J-ll *QINC 
ISH 0166 IP(DIS.LE. (PDLOWY-QIHC» GJ :r:l 2~O 

ISH 0168 IP{DIS.GT.PDUpn GO TO 290 
:: 

ISH 0110 JJ=JJ+l 
ISH 0111 IF(JJ. NE.JJJ) GO TO 290 

-...j 
to 



(Xl 
0 

ISM 0173 JJJ~JJJ+JSAPIP 

ISN 0174 JJJJ~JJJJ+1 

ISN 0175 YGRID(JJJJ) ~DIS 
C 

IS!! 0176 270 II~O 
ISN 0117 III~1 

IS!! 0178 IIII~O 

ISN 0179 DO 280 I~ 1, IOn! 
IS~ 0180 N=N+1 

C 
IS~ 0181 DIS=(I-1)*PINC 
ISN 0182 IF( DIS. LE. (PDLOIIX-PINC)) G) T) 23~ 
ISH 0184 IF(DIS.GT.PDUPX) GO TO 280 

C 
ISN 0186 II=II+ 1 
ISH 0187 IF (II. NE. IIII GO TO 280 
ISH 0189 III~III+JSAI'P 

ISM 0190 IIII~IJII+1 

ISN 0191 NN=HN+1 
IS!! 0192 XGFID(IIII)=DIS-PORG~ 

ISN 0193 IF(FGRID (H) .GT.RI'AX) RI'AX=PGRID (N) 
ISN 0195 IF (FGR 10 (N) • LT. RM IN) RMIN=FGRID(N) 
ISH 0197 FGRID(NN)=F~RID(N) 

C 
IS M 019 8 280 CON TIN UE 
ISH 01Q9 2'l0 CONTINUE 

C 
C REDEFINE 'IDI~' AND 'JDI~I 

C 
IS~ 0200 IDIMN~II II 

ISN 0201 IF(IDIPIN. LE. 1) IDI~N~1 

ISH 0203 JDIMN~J,lJJ 

ISN 0204 IF (JDIPIN. LE. 11 JI)IMN~ 1 
:: 

ISN 0206 II=O 
IS!! 0207 rpLoT~O 

C 
ISH 0208 IF(PEAKS) GO TO 500 
ISN 0210 IF (BLFVELI GO TO 600 
IS H 0212 300 CONTINUE 

C 
:: 

ISN 0213 DO 305 I~1,122 
ISH 0214 305 R (II ~O_ 0 

C 
ISM 0215 IlCH=IDIMN 
ISN 0216 MTEST=NCIl 

:: 
ISN 0217 DO 31) 1=1,120 
IS!! 0218 MS =I 
ISN 0219 MTEST=IICH*MS 
IS!! 0220 IF (MTEST_GT.MAXCH) :; 0 TO 32) 
ISN 0222 310 CONTINUE 

C 
IS!! 0223 320 NCH =MTE ST-NCR 
ISH 0224 IF(MS. N!'. 1) I'S=MS-1 
IS!! 0226 IF (NCH. EO. 0) NCR~MTEST 

IS!! 0228 IF(N:H.GT.MAXCHI NCH= MAXCH 
C 

ISH 0230 MSS =MS-1 
ISN 0231 DO 340 I~MS, NCH,MS 

ISH 0232 11=11+1 
ISN 0233 R !I+11 ~F G!l ID (II) 
IS!! 0234 IP (II. EO. 1) GO TO 340 
IS!! 0236 Il'(r s. EQ. 1) GO TO 340 



Q) .... 

ISH 0238 
ISH 0239 
IS~ 02110 
ISH 02111 
IS~ 02112 

ISH 02113 
ISH 021111 
ISM 02115 
ISH 02116 

ISH 02117 

ISH 02118 

ISH 02119 

ISN 0251 

ISN 0252 
ISN 0253 
ISH 0255 

ISN 0256 

ISN 0257 
ISN 0259 
ISN 0260 
ISN 0261 
ISM 0262 
ISH 0263 
ISH 0264 

ISN 0265 

ISH 0266 
ISN 0267 

ISM 0268 
ISN 0269 
ISM 0270 
ISH 0271 
1511 0272 
ISM 0274 
ISH 0276 

ISH 0277 
ISM 0278 

ISS 0279 

ISM 0280 
ISH 0281 

C 

c 
:: 
C 
:: 

:: 

C 

:: 
C 

C 

C 
:: 

C 

PIN C = I R II + 11 - R II + 1- ~ sI1/!'l S 
DO 330 J~l,!'IS5 

III=I+l-Pl5+J 
330 R(III1=R(!II-11 +FINC 
3110 CONTUUE 

NPLOT=NPLOT+l 
WRIr E (6,25) HPLOT, (AT ITL E !II ,1=1,161 , DA TII~E 
BIN=(XGRID(21-XGRID(111/I'15 
5LL=XGRID(ll-B!N* (1'15-1 I 
DI5=0.25 
sc=O.O 
I'IHIT=5 
CALL IC51'10U(XGRID,R(21 ,NCH,DIS,5C,~AXIT,WK,IFRI 
CALL LPPLOT(NCH,SLL,BIN,R,BASE,~HIG~ 

IIRIrE(6,261 NP, IDI'I,JDI~,PIN:,~IN::,5ET, Xl, Yl ,X2,Y2,RFFPT, AN:;N ,ANGI' 

I1'(NAaE.EQ.NAMPI GO TO 100 

1100 CONTINUE 

I PLO T=I PLOT+ 1 
IF(IPLOT.GE.JDIMN) GO TJ 100 
GO TO 300 

500 CONHNU E 

C PLor PEAl'S 
:: 

c 
c 

:: 

IF(BASE.LE.O.Ol BASE=RI'IIN 
BIN= IR 1'1 A X-BASE1/A LEV 
I=-IDIIIN+1 
DO 51~ J=l,JDIMN 
I~I+IDIMN 

510 CALL LDPLOT(KEY.FGRID(Il,IDI~N,BASE,BINl 
GO TO 100 

600 CONTINUE 

C HISTOGRAI'I ALL FIELD DATI 
C 

C 

:: 

c 

C 

DO 605 1=1,122 
605 R (II ~O. 0 

BIN= (SB U- SB LI/NBCH 
NDI!'I=ID1 I'IN* JD1I'IN 
DO 610 1=l,ND1I'I 
1BIN=(FGRID(Il-SBL1/B1N+2 
IF (IBI N. LT. 21 IBI N=l 
1P(1BIN.GT.NBCH+l) IBIN=NB:R+2 

610 R(IBINI=R(1BINI +1.0 

CALL LPPLOT(NBCH,SBL,BIN,R,O.O,!'IHI~HI 

GO TO 100 

520 CONTINUE 

:: COI'IE HERE IF ERROR IN PLOT REQUEST 
C 

WRITE(4,511 
GO TO 8888 



(Xl 
I\) 

ISII 02B2 

ISH 02B3 

ISII 0284 
ISN 0285 
ISH 02B6 
lSI! 02B7 

ISH 028B 
ISN 0289 
lSI! 0290 

IS~ 0291 
ISM 0292 
ISN 0293 
ISM 0294 
ISN 0295 
lSI! 0296 
ISN 0297 
ISH 029B 
lSI! 0299 
lSI! 0300 
ISII 0301 

lSI! 0302 

lSI! 0303 
lSI! 0304 

lSI! 0305 

ISN 0306 
lSI! 0307 

530 CONTINUE 
C 
C COME HERE IF FIELD DATA CAIINJT BE FOUND ON UNIT 'IR' 
::: 

C 
WRITE (4,531 IR 

888B CONUNUE 
25 FORMAT ('1' ,8X,'PLOT NO'.I3,~X,'rIrLE:- '.16A4. 7A4/) 
27 FORMAr (' • ,35X,'----------------------------------------' II 
26 FORMAr ('0',16X,'NO', H,'IDI!I',1X,'JDIM', 4X,'PIN e ', 4X,'QINC·. 

1 4X, 'MAP'. 6X,'X1', 6X,'Y1', 6K,'X2', 6X,'Y2', 4X, 
2 'REF PT',3x,'AN:;!!', 2X,'ANGFLT',/ 
3 ' ·,14X,2I4,1X,I4,1x,1lF9.211 

28 FORMAT!' • ,10 X.1 0F10.2) 
29 FORMAT('0',50X,'F IELD DATA'!1 
30 FORMAT(' ·,12X,·--------------------------------------·-·----- -'" 

1----------------------·-·········-~------------·' 1 

10 FORIIAT(A8,I2,10f7.2) 
12 FORIIA! (AB,18A4) 
14 FORMAr (I2, 14. 14,1 OF7. 21 
16 FORMAT(1X,12F6.0) 
20 FORMAr(' ',2X,'HEADER ORDS'II 
21 FORMAT!' ',5X,A8,2X,14) 
24 FORIIAT (' ',10X.AB,2x,I4.4F10. 2. 1'3. 2,2X,F10. 2.1X. 2F10. 21 
22 FORMAr (. ',5X,A8.2X.'IIAG. FIELD DATA READ FR OM UNIT ".12) 
31 FORMAr (' '.5X,A8,2X.' MAXIMUN CHANNEL NO. ',12) 
32 FORIIAr(' ',5X,A8,2X.'M AXIMU~ HEI:;Hr OF PLOT = '.12.' LINE"'I 
23 FORMArc!' '.4SX.AB,·rEQuEsTED'/!' '.10X.·A NOMOLY ·F X. 'N ~ ',4X.' BAS!': ', 

16X.'ORIGIN',3X,'L0I1 x',uX,'UPPEP X',3X,'XSAMP ','X,'LJW Y',4 X, 
2 'UPPER Y',4X,' YSA~P 'II 

40 !'OHMATI///' ',45X,'DEPT. OF EARrH SCIENCES. UNTV. OF !lAIIITOBA', 
1 5X,7A4//) 

41 !'ORMAT C' '.56X.'PROGRAM •• PRTPLJl' •• '/) 
5 1 FOR~AT C' ',30X •• *.**.**. DArA REQUEsrs Nor TN ORDER - "ER~ IN~TINr. 

1JOB *.****.*') 
53 FORMATC' '.30X.'******** CANNOT PIND FIEL D DAT~ ON UNIT NO ',12. 

, TER ~ I!lA ':rING J)1l **.*****'1 
STOP 
END 



CD 
W 

LEVEL 2.3.0 (JUNE 78) OS/360 P)RTP~N H EXTENDED DAT! 8f.343/10.05.00 PAGF 

REQUEstED OPTIlNS~ .EB .... OBJ •• !IAP .. GOST~T".S.SIZE(256K) .NAME(MAIN) .:JPT(O) .LC(65~) ,AD(NONE) .FLAG(I), 

OPTIONS IN EF~ECT: NA!!E(IIAIN) NOOPTIIIIZE LINECOUNT(5.) SIZE(0256K) AUTODBL(HJHE) 
SOUBCE EBCDIC NOLIS! NODECK OBJE::T HP ROFORMAT GOSTMT NOXREI' NOALC NO~. NSF NO'T'ERM IB!,] FLAG (I) 

ISN 0002 
:: 
C 
c 
C 
::: 
C 
::: 
C 
:: 
c 
:: 
C 

IS~ 0003 
IS N 0004 
IS H 0005 
IS N 0006 

IS N 000 7 
ISti 0008 
I SN 0009 

C 

C 
C 
C 
:: 
C 
:: 
C 
:: 
c 

ISH 0010 
ISN 0011 
ISN 0012 
ISN 0013 
ISR 001. 
IS H 0015 
ISH 0016 
ISN 0017 
ISH 0019 
ISH 0020 
ISN 0021 
ISH 0022 
IS N 0023 
ISH 0024 
ISN 0025 
IS H 0026 
ISH 0027 
I SN 0028 
ISH 0029 
ISN 0030 
ISN 0031 
IS H 0032 
ISN 0033 
IS ~ 003. 
ISN 0035 
IS ~l 0036 

310 

SUBROUTINE LPPLOT{II.SLL.BIN.R.BASE.MHIGH) 

PLOTS FBJJK TfPE HISTOGRAMS 
ON THE LINE PRINTER 

THE CODING FOR TRI, SUBROUTINE WAS OBTA INED 
FROM THE ORIGINAL 'RBOOK' SUBPOU'T'INE 
C.E.R.N GENEVA. SWITZERLAND 

DI!!ENSIOII R(1 221 .P(122).A(122).DGr(37) 
DOUBLE PRECISION CHAN.CONT. EDGE 
INTEGER F.O.Q 
D AT A D GT / • 0 •• • 1 • • f 2' , • 3' , , 4' , , 5' • • 6' , • 7' , • B ' , , 9 t , I A' , • B' , , C' , , D ' , 

, 'E','P','G','H','I','J','K',' L' ,'M','N','O','P','Q','R',' 5 ', 
2 'T','U·,'V·,'W',·X','Y·,'Z','.'I 

DATA CHAN.CONT.EDGE/'CHANNELS'.'::::JNTENTS','LO~ EDGE'I 
DATA SCH/'-'I 
OAT A BLA NK/' 'I 

DEF I NITION OF VARIABLE NA~ES 

R - HISTOGRAM ARRAY 
II - Nn~RER OF :HANNELS 

SL L - LOWER LI ~I r OP RI STOGRA~ VARIABLE 
EIN - BIN SIZE FH HIST:JGRAM 

~1I=~+1 

x=O. 

BASE - BA SE LEVEL TO BE SUBTFACrED FRO~ ORDINA!E 
~HIGH - ~AXIMUN NJ )1' LINES USED FOR PL OT 

P (1) =R (1) 
P( I'!+2) =R( M+2) 
H=O. 
DO 32J T=2.MI'I 
P (I) =R (I)-BA SE 
IF(P(I). LE.O.O) P(!)=O.O 
X=AMAXl (X , ABS (p(I))) 

320 H=H+P(I) 
N=X +.5 
O=(N-1) tr.HIGH+1 
z=o 
E=«(N+ O-1 1/0)*O+' 
RR=.1*Z 
DO 350 I=l.N.O 
X=E-I 
CALL ORL~. NK ( A. 1.' 22) 
DO 3.0 J=2.MM 
K=3U 
D=P(J) -x 
IF(D) 333.339.339 

333 D=D+Z 
IF(D) 340.3'0.33 6 

336 K=D/RR+1 
339 A (J-l) =DGT (K) 



Ol 
:. 

ISH 0037 
ISN 0038 
ISH 0039 

ISM 0040 
ISN 0041 
ISH 0042 
ISH 0043 
ISM 0044 
ISN 0045 
ISN 0046 
ISH 0047 
ISH 0048 
ISH 0049 
ISH 0050 
ISH 0052 
ISH 0053 
ISII 0054 
ISH 0055 
ISH 0057 
ISH 0058 
ISH 0059 
ISH 0060 
ISH 0062 
ISH 0063 
ISH 0064 
ISH 0065 
151( 0066 
ISII 0067 
ISH 0068 
1511 0070 
ISN 0072 
ISH 0073 
ISH 0074 
ISH 0075 
ISH 0077 
ISH 0078 
ISlf 0079 
ISH 0080 
IS1I 0081 
ISH 0083 
ISH 0084 
ISH 0085 
ISH 001J6 
ISH 0087 
ISH 0088 
ISH 0090 
ISH 0092 
ISH 0094 
ISN 0096 
ISH 0097 
ISH 0099 
ISH 0100 
ISH 0101 
1511 0102 
ISH 0103 
ISH 0104 
ISH 0106 
ISH 0107 
ISH 0108 
ISN 0109 
ISH 0110 
ISH 0111 
1511 0112 
ISH 0113 
ISM 0114 

C 

340 CONT INU E 
X=X+BASE 

350 PRINT 2000,X, (A(IAI ,IA:',MMI 

X=o.o 
DO 354 J=2. MM 
P (J) =P (J) +8ASE 

354 X=AMAX1(X,ABS(P(Jll) 
N=X+.5 
Q=O 

355 PRIN~ 3000,CHAN 
356 K=100 

X=O. 
CALL UBLANK(A,l,1221 
IF(K. GT. 1'1) GO TO 375 

360 111=-1 
DO 370 I=1.M 
J=/lOO( (I-Q) /K,10) +1 
IF(J.NE.N1) A(I)=OGT(J) 

370 N1 =J 
PRINT 2000,X, (A(IAI, IA=',~MI 

375 K=K/10 
11'(K.GT.0) GO TO 360 

376 PRINT 3000,CONT 
0=0. 
1'=0. 

378 CALL crBLANK(A,1,/I) 
X=N 
N=-1 
I1'(X.iT.O.) N=ALOG10(X) 
IF (X. EQ.1 O. 0) H=1 
X=10.··N 
Z=X/20000. 
DO 379 J=2./l11 
IP(P(J).GE.O.) GO TO 379 
1(J-1) =SCH 
P(J) =-P(J) 
0=0 

379 P (J) =P (J) +Z 
!P(O.EO_O) PRIHT 2000.0,O(IAI,H=1,!!!'I) 
DO 390 1=1.5 
DO 380 J=2,!l1I 
K=A/IOD (P(J) IX,lO.) 
AA=A (J-1) 
A (J-1) =DGT (K+1', 
I1'(P.HE.O.) GO TO 380 
IF(N-I+2.EQ.0) GO T3 380 
!P(I.;T.1.AIID.AA.IIE.BLANK) GO TO 380 
11'(K.EO.OI A (J-1)=IILANK 

380 COHTIHUE 
IF(N·I+2.NE.0) GO TO 386 

385 PRINT 2500 
I'=BIN 

386 COHTINUE 
PRINT 2000, X, (A (IA I, IA=l, II~ I 

390 X=X/1 O. 
11'(0.NE.0.) GO TO 398 
P (2) =SLL 
0=BI1I 
DO 395 J=3, III! 

395 P (J) =P (J-1J +8IN 
X=AI!AX1 (ABS (P(211. ABS (P (a!'!1 II 
N=X 
PRINT 3000,EOGE 
GO TO 378 

398 CONTINUE 
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CD m 
LEVEL 2.3.0 (JUNE 78) OS/35J FORTRAN H EXTENDED D~ rE 81.343/10.05.03 PA:;E 

REQUESTED OPT!:)NS: .EE •••• OBJ •• MAP •• GOSTMT ••• S.SIZE (255K).NAME( MA IN)."PT(0) .LC(6';4) .AD( NONE ) .FLAG(I). 

OPTION'S IN' EFFEcr: NAME(YoAIN) NOOPTII'!IZE LINECOUN T(5U) SIZE(025~KI AUTODllL(NONE) 
SOURCE EB co rc NOLIST NODECK OB JE Cr ~AP NO FCR~Ar GOSlMT NJXREP ~"ALC NOANS. NOTERM IB ~ PLA:;(I) 

15K 0002 

IS~ 0003 
ISN 0004 
ISN 0005 

15K 0006 
lSI{ 0007 
1 5K 0008 

1511 OOOq 

IS N 0011 

IS1I 00 1 2 

ISS 00 13 

ISN 0014 
15K 00 15 
IS N 001n 

ISN 00 17 
IS~ 001q 

[511 002 0 
15K 0021 

[St: 0022 

ISN 0023 
[SII 0024 
ISN 0025 
I S~ 0026 

C 

C 
:: 
C 
C 
C 

C 

C 

C 
:: 
C 

C 

C 
:: 
C 

C 

C 

C 

:: 

SUBROUT!NE IDPL OT (KEY .F.N.BASE.BI N) 

ANALYSE5 AND PL on ON THE LINF 
PRIN TER A NU~BER ~F ~wn DI MENSIONAL 
PL OTS 

DIMEtlSION R (NI 
DI MENS I ON A (120) .IS(1 201.D:;T(37) .IMA X (120) .I MI N( 1 20 ) 
DATA DGT /' 0 • ,. 1 • , • 2 ' , • 3 " ,~. , , 5' , , 6 ' , • 7' , f 8 ' , • 9 I , t A I , , B' , t C' , • D' , 

, t E' , t F' , I G' , I H' , • I' " J' " K' , • L' , f M' , , N' , , o. , • P' , • Q ' , t R' " s. , 
2 'T','U','V·,·w','X·,'Y·,·Z','.'/ 

DATA RLANK/' 'I 
DATA APLUS/' +' I 
DATA AMINUS/'-'I 

DEFINIT!)N JP VARIABLES 

KEY - TY P E J F PL"T RE Q UE STED 
R - PRC?'ILF AFRAY 
N - PR C I'IL E D IH II ~I)tI 

P~.SE - BASE L EITEL P OR PROFILE 
BIN - BIN INTERVAL FJR PR OFILF 

IF(KEY. GT .1) CA LL PHTN(R.~ . [MH.NMAX.IM:N . NMIN) 

CALL UEL~.NK ( A.1.120 ) 

GO ":0 (10 00 . 2000.3000.4000.5)00.5000.7000.8000).KFY 

1000 CONrINO E 

C PLor AIL DA T A PO I NT S 
:: 

C 

~ 

DO 140 I =1. N 
IX =( R (I)-BASE) I BIN 
IFcrX) 140.140.120 

120 IF (IX. GT. 37) TX = 37 
.'. (I) =D ~'!' !I X) 

140 COlirINU" 
(;0 TO 9000 

2000 CONTINUE 

C PLor L OCA L ~AXIMnNS 

1'0 24 0 I =1.N MAX 
J=IrAV (I) 
TX=(R(J)-BASE)/BI N 
IF( I X) 2 4 0 .2U O.220 



ISN 0027 220 IF (Ix.r;T.37) I X=37 
IS H 0029 HJ) =DG'!' ( IX ) 

C 
ISK 0030 2 4 0 COKTI NUE 
ISH 0031 GO TO 9000 

:: 
C 

ISN 0032 3000 CONTINUE 
C 
:: PLOT LOC AL MI NI MUMS 
C 

IS~ 00 3 3 DO 3 40 I=1,NMIN 
IS N 0034 J= H!IN (I) 

IS~ 0035 IX=(R(J)-RASE) I~IN 
IS!! 00 .3~ IFfIy') 3 4 0,340 , 320 

C 
IS~ 0037 320 IF(IX.GT.37) I X=37 
IS K 0039 A (J) =[lG'!' ( IX ) 

: 
1St! 0040 3 40 CONT INrt'l 
ISN 0041 GO TO 9000 

C 
:: 

ISN 0042 4000 CONTINU E 
:: 
C PL OT BOTH LCCIL MI NI rUMS AND M~ XIMUMS 

C 
ISN 0043 DO 440 J =1,N MAX 
ISN 00 44 J=I l'I AX (I) 
ISN 0045 44 0 A (J) = APLUS 

C 
ISN 0046 no 480 I=1, NM IH 
IS K 0047 J=IMI N (I) 
ISH 004 8 480 A(J)=AMI NU S 

c 
ISN 0049 GO TO 9000 

:: 
r. 

ISN 0050 5000 CONTINUE 
C 
:: PLOT DISTA NCE BETWEEN SDCC!3IVE MINIMUMS 
C 

ISK 0051 JJ=1 
ISN 0052 flO S40 I=1,N!'IAX 
ISN 0053 J=IMAX(I) 
ISN 0054 IFfI.EO.1) GO TO 520 
ISH 0056 lP(I. FQ. IIMAX) GO TO S30 

:: 
I SN 0058 510 JJ=JJ+1 
ISK 0059 IX=I!HN (JJ)-IMIN(JJ-1 ) 
ISK 0060 515 IE(IX. GT.37) IX=37 
ISK 0062 IE(IX. LT.1) IX=1 
ISH 0064 A(J)=DGT(IX) 
ISK 0065 GO TO 540 

:: 
ISK 0066 520 IF(HIIlI(11.LT.IMAXf1l1 GJ T) 51:> 
ISK 0068 IX=2* !II1IN (1 l-IMAX(1) ) 
ISN 0069 GO TO 515 

:: 
ISH 0070 530 IP(IMIN(NIHN).GT.IIHX(NMAX)) GO ro S10 
ISH 0072 IX=2*(I M~X(NMAX1-IMIN(NMINI I 
I SN 0073 GO TO 515 

C 
ISN 00711 540 CONTINUE 

(Xl ..... 



ex> 
ex> 

!S~ 0075 6000 CONTINU~ 
IS~ 0076 7000 CQNTIIlUE 
IS II 0077 AOOO CONTIIJ UF 

C 
::: 

ISN 0078 9000 CO NTINUE 
:: 
C PLor ON LINE PRINTER 
::: 

ISH 0079 WHIrE(6,201 (~. (I1 , I= , , II) 
ISH 0080 20 FOFM~T(' ','20~1l 
ISH OOA' REr[J HN 
ISH 00Fl2 END 



CD 
<0 

LEVEL 2.3.0 (JUNE 78) 35/350 PORTRAN H EXTENDED DATE 81.343/10.05.06 PAGE 

REQUESTED OPTI)NS: .FB".,OBJ •• IIAP"GOSTMT ••• S.SHE(256K).NAME(PlAIN).OPT(0) ,LC(65~).AD(NONE) ,PLAG(I), 

OPTIONS IN EPPECT: NAIIE(I'AIN) NOOPTI"IZE LINECOUNT (541 SIZE(0256K) AurClDBL (N1NE) 
SOURCE EBCDIC NOLIST NJDECK JBJECr IIAP NOF0R~AT GOST~T HOXREP H)ALC NOANSF NOTERII IBM PLAJ(I) 

ISN 0002 
:: 
C 
C 
C 
:: 
C 
:: 
C 

IS~ 0003 
C 
c 
C 
:: 
C 

C 
:: 
C 
:: 
C 

ISH 0004 
ISN 0005 
IS H 0006 

C 
ISH 0008 
IS H 0009 
ISH 0010 
ISN 0012 
ISH 0014 

C 
1511 0015 
ISH 0016 
IS H 0018 

:: 
C 

ISH 0020 
IS!! 002 1 
ISH 0022 
ISN 0023 

:: 
ISH 0024 
ISH 0025 
ISN 0026 

:: 
ISN 0027 
ISH 0028 

C 
ISH 0029 

C 
C 

ISN 0030 
ISH 0031 

SUBROUTINE PPATN(R,N,IIIAX,N~AX,I~IN,NIIINI 

SCANS THE ARRAY 'R' F)B LOCAL IIINI~UMS AND 
IIAXIPlI1P1S. 

DIM ENSIOII R (Nl ,I~AX(N) ,lIlIN(N) ,15 (1201 

DFFINITION OF VARIABLES 

R - ARRAY OF DArA 
II - DIIIFN5IJN )P 'R' 

IMAX - CONTAINS ADDRES SES OF LOC~L MAXIMA 
I IIIN - CONTAINS ~DDRESSES OP LOCAL MINIIII 
NI'!AX - NUMBER OF IIAXII'!J!lS 
N!lIII - NU~BER )F ~INI~U!lS 

IIN=N-1 
IS (11 =0 
H(R (11.LT.R(211 15(1) =1 

DO 100 I=2.NN 
IS (II =0 
IF (R (I) • LT_ R (!.1) I IS (I) =1 
IF(R (II. EO.R 1I.1 II IS (I) =IS (1.1) 

100 CONTINUE 

IS(N)=O 
IF(IS(N).GT.IS(N-11) IS ( NI = 1 
IF (IS (H) • EQ. IS (N-11) IS (N) =15 (11-1) 

HM IN=O 
N!l AX=O 
DO 230 1=1, NN 
IF(IS (I)-IS 1I+1) I 210,230,220 

210 1IIIIII=IIMIII+1 
HUN (1II1INI =1+1 
GO TO 230 

220 NMAX=N!lAX.1 
I MA X (N IIA Xl =1+1 

230 CONTINUE 

RET'JR N 
END 



APPENDIX III 
INPUT DATA CARDS 

GENERAL DESCRIPTION OF INPUT DATA CARDS 

Three classifications of input data cards can be identified:-

1. initialization 
2. raw aeromagnetic field data 
3. profile and/or grid requests 

The above classifications are identified with the. use of 
header cards wh ich contain a key word in cols. 1-8. In some cases 
(#2 and 3) additional information in the form of a title is also sup­
plied. 

Immediately following the header cards are the input data 
cards containing the input information to be read in. 

Initialization header cards 

Header card 

TRANS 
ANGLES 
NPOINT 

Program response 

Transformation information to follow 
Base map information to follow 
Interpolation information to follow 

If the header cards 'ANGLES' and 'NPOINT' and their correspond­
ing input information are omitted, default values will be used . 

Raw field data header cards 

Header card 
GRID BLOCK 

Program response 
Raw field data in the form of a 2 dim. regular 
grid to follow. 

Where' , symbolizes a blank 

(Note:- The second identifier 'BLOC' is needed in order for the pro­
gram to distinguish between the raw data grid and the requested 
grids.) 

Request header cards 

Header card Program response 

PROFILE TITLE Profile request informat ion to follow 
GRID TITLE Grid request information to fo llow 

End header card 

Header card 

END 

Program response 

Program terminates 

TRANSFORMATION INFORMATION 

Header card:- TRANS 

Data set Card # Column Format Name Descript ion 

1 1- 2 12 NO not used 
REPEAT 3-10 A8 MAPN name of map (output on ly) 
FOR 11-17 F7.2 SET map number (*- 1.0) 
EACH 18-24 F7.2 X11 X1 for base map 
MAP 25-31 F7.2 Y11 Y1 for base map 
(must be 32-38 F7.2 X12 X2 for base map 
fo llowed 39-45 F7.2 Y12 Y2 for base map 
by 'END' 46-52 F7.2 X21 X1 for user map 
card) 53-59 F7.2 Y21 Y1 for user map 

60~6 F7.2 X22 X2 for user map 
67-73 F7.2 Y22 Y2 for user map 

2 3-10 A8 END END CARD ('END' in cols. 3, 4, 5) 

NOTE:- Reference to a particular map Is later made through its map number 'SET.' Map number '1' is reserved for reference to the block 
and therefore should not be used in the above. 

OPTION:· The transformation parameters (XO, YO, a, may be specified by substituting X11 - XO, Y11 - YO and X12 - -e-and 
making (Y12-Y22) = 0.0. 

Header card :- ANGLES 

Data set Card # Column Format 

1- 2 12 
3-10 8X 

11-17 F7.2 

18-24 F7.2 

NOTE:· All angles are defined: positive - clockwise 
negative - anti-clockwise 

90 

Name Description 

1BLOCK block number 
DUMMY not used 
ANGN Angle Y-axis of base map 

makes with geographic north 
ANGFLT Angle Y-axis of base map 

makes with flight lines 



Header card:- NPOINT 

Data set Card # Column 

1-2 

Format Name 

12 NPOINT 

Description 

specifies how many rows and columns of 
data block are to be used in spline inter­
polation 

NOTE:- Default value of 'NPOINr is '5' if 'NPOINr = 2 linear (4-way) interpolation is performed. 

FIELD DATA 

Header card:- GRID in cols . 1-4 
BLOCK in cols. 9-13 

Data set Card # Column Format Name Description 

1- 2 12 NO block no. 
3- 6 14 101M X-dimension 
7-10 14 JDIM V-dimension 

11-17 F7.2 GRIDX X-increment 
18-24 F7.2 GRIDY V-increment 
25-31 F7.2 SET map no. (usually = 1.0) 
32-38 F7.2 XO X-orgn of block in base map 
39-45 F7.2 YO Y-orgn of block in base map 
46-52 F7.2 ANG angle of rotation of X-axis of block relative 

to X-axis of base map (posit ive - clock-
wise, negative - anti-clockwise) 

2 1-60 12F6.0 FGRID field values (12 per card) 
to last 

GRID REQUEST CARDS 

Header card:- GRID In cols. 1-4 
TITLE in cols. 9-80 

Data set Card # Column Format Name Description 

1- 2 12 NO grid number 
3-10 8X DUMMY not used 

11-17 F7.2 PINC increment required for X-direction 
18-24 F7.2 QINC increment required for V-direction 
25-31 F7.2 SET map no. 
32-38 F7.2 X1 X1 co-ord (in map 'SEr), for point one 
39-45 F7.2 Y1 Y1 co-ord (in map 'SEr), for point one 
46-52 F7.2 X2 X2 co-ord (in map 'SEr), for point two 
53-59 F7.2 Y2 Y2 co-ord (in map 'SEr), for point two 
60-66 F7.2 CENT reference point along line (X1, Y1), (X2, Y2) 

[optional] 
67-73 F7.2 GLENTH length of grid in V-direction 

NOTE:- Repeat header card ('GRID' + TITLE) and DATSET 1 for each grid requested. 

NOTE:- The line (X1, Y1), (X2, Y2) defines X-axis. 

91 



PROFILE REQUEST CARDS 

Header card:· PROFILE in cols. 1·7 
TITLE in cols. 9-80 

Data set Card # Column Format Name Description 

1· 2 12 NO profile no. 
3·10 8X DUMMY not used 

11-17 F7.2 PINC required profile increment 
18·24 F7.2 QINC not used 
25·31 F7.2 SET map no. 
32·38 F7.2 X1 defines starting (X1, Y1) 
39·45 F7.2 Y1 and stopping (X2, Y2) positions 
46·52 F7.2 X2 of profile 
53·59 F7.2 Y2 
60-66 F7.2 CENT reference point along profile 

NOTE:· Repeat header card + data set #1 for each profile requested . 

Header card:· END 

No data cards to fo"ow:· terminates run. 

92 



<0 
(.,) 

LEVEL 2.3.0 (JUNE 78 ) OS/3 60 FORTRAN H EX~ENDFD DATE 81.343/10.07.08 PA GE 

BEQUESTED OPTIJNS: 

O PTIO~S IN EPPE:T: 

C 
::: 
C 
: 
C 
: 
C 

C 
::: 
c 
: 
C 
C 

ISN 0002 
IS H 0001 
IS N 0004 
ISN 0005 
IS~ 0006 
ISN 0007 

C 
I SN OOOR 
ISN 0009 

ISN 0010 
ISH 0011 
ISN 0012 
IS~ 0013 
ISN 00 14 
ISN 0015 
ISN 0016 
ISH 0017 
ISN 0018 
ISN 0019 
ISN 0020 
ISN 0021 
IS N 0022 
ISN 0023 

C 
:: 
C 

C 
C 
: 
c 
c 

C 
::: 
C 
: 
C 
::: 
C 
: 
C 

C 
: 

,EE, .. ,OBJ, ,I'AP .. GOST~T" ,S, SIZE(256K) ,l1A ~ E ( MAIN) , OPT(O) ,LC(55~) ,ATl(1I0NE) ,fLAG (I), 

NA~E(MAIN) NOOPTIMIZE LINFCOUNr (54) SIZE(0256K) AIlT:JDBL (NJNE) 
SOURCE EBCDIC NOLIST NODECK OBJE:r MAP 1I0PORMAT GOST~T N:JXQEl' ~OALC NOANSF NOTERI' IB~ FL~G(!) 

PRO:;RAM PROFILE 

CO MP UTES THE FIELD VALUES ALO NG A S PECIFIED 
PROFILE PRO~ A CUBl: SPLINE I NTERPJLATION 
OF THE MEASURED DA r A 

THE PROFILE MAY BE 5PECIFIETl IN ANY :lIE 
Of A NurBER JF DIFFEREN~ CO - JRD FFAI'SS 

1'1I1:':NSION XGRID(4 00 ),YGRID(300) ,P3RID (120000) 
DIMENS ION ANGN(8) , ANGI'LT(8) 
DI~ENSIO N FP(500) 
DIM1'No I ON TITLE (2 0) 
DIMENSI ON BU1'(12) 
DIMENSI ON DAT!ME (7) 

DOUBLE PF!CISION .AME,NREF , NEND,N~~G,NAMP,NDnM,NIN~L !,IPJIN 

DOUAL ! PRECISION XI NC ,YINC, X3IN: ,YGINC, FLE NTH,X LI MD ,XOD ,YLl MD,Y OD , 
1 PI Nfl, QI N D , X P D , Y P D 

DATA ANGN/2R.O,O. O, O.O,O.O,O.O,O.O,O.O,O.OI 
DATA ~NGFLT/0.00,O.o,O.O,O.3,O.J,O.o,O.O,O.01 
DATA CON/0.017453JI 
flATA NFEP /''IRA NS 'I 
DHA NEND/' END '/ 
DATA NA~G/'GFID 'I 
DATA NI MP/'PROPILE 'I 
DATA 8 LOC K /' BLOC' / 
DATA NANGLF/'ANGLES 'I 
DATA NPO I Il /'NPOIN T 'I 
DU 11. N PDIM/'iOO/ 
DAn TTIMP/OI 
DATA ITH'YOI 
DATA NS!'I/OI 

Nor~: -

DEPINI!IJN OP rARI~BLFS 

ANG N - ANGLE Y-AXIS OF B1I.SE FRAME :<~~ES WIrH rHE 
GEOGilHHI::: nPrR (POSIT IV E CL OCKWIS E) 

ARG YLT - INGLE Y-AX!S l P BASE FPA ~E MAKES WITH .HE 
PU GH'!' LINES (P ClSIrIVE CLOC!( WISF) 

~ HE EASE FR A ~ ! IS THE FRA!E TJ WHICH ALL OTHER 
CO- OFD 1'FAMES CA N BE TRAN~ 1'JB MED TOO 

YGRID - X CO- ORDS J P GRID POINTS 
YGFID - Y co- eRDS OF' GF! D POINTS 
FGRID - FIFLD VAtUES OF GRIn POI P!S 

IBLO(I - BLOCK NUMBER 
101M • n IMEN~I:JN JP 'X;RID' 
J DIM - DIMENSION JF 'Y:;RID' 
GRID - GRID SPACI NG 

XOB - X- OF I GIN :JP BLC':K W. R.T I'ASE FRA" r 
YOB - Y- ORJGIN )1' BLJ:K W.R.T BASE FRA~~ 

ANGB - ANGLE OP RJrATI:JN OF Br.OC~ w.p. ! . '-'AS '; F'R A~ E 

POIN T - N U ~ RER OF BJWS ( AND COLU MN S) "'J nSE DR 
I !ITE R PC LAr I ON 



CD 
./>. 

IS!! 0024 
IS~ 0025 
I SN 00 2~ 

:: 
C 

C 
:: 
C 

C 
:: 
C 

C 
:: 

NO - PP(lFIE N"~BE F 

NlrE - ANOMOLY IlA"! 
SET - r.H Nl1~BER 

X1,7' - CO-ORr! OF lRI~IN O· PROFILE IN ~IP ' SET ' 
Y2,Y2 - CO- OPPS OF REFERENCE POINT FOP PP)FIL~ 

PINC - INOEIFN'" H)N~ PFJ"ILE 

A? - Nn~~EF J F srATIlNS P OR PR OFIL" 
ANGLEN - ANGLE PROFILE ~AKES WIr4 ~EO G. M)Qre 
A~GLEF - ANGLE PP)PILE ~A~ES WI~H FLIGHT L-N"S 

FP - FET.D VALUES nJNG PIlOF~LE 

CHL ~D~'TE(rIT:::~E) 

WRIT': (6,40) DATTME 
WR!TE(6,41) 

lSI 0027 100 CONrINOE 
ISN 0028 IBnp=1 

IS~ 0029 
lSI 0030 
IS!! 0032 
ISIl 003~ 
ISN 00~6 

1St; 003~ 
ISN 0039 

ISN 0040 
IS!! 0042 

ISN 0044 
ISN 0045 
ISN 0046 

ISN 0047 
ISH 004A 
ISIJ 0049 
ISN 0050 
ISN 0051 
ISN 0052 

C RE~D PEArER CARD 
:: 
C 

C 

READ(5,10) NA~E, (TITLF (!) ,I=1 ,l 'l) 
IF( NAIl E.EO.lIENnl GO "' 0 100) 
IF(!/A~E.NE.NA M G) GO TO 120 
IF ('T'I'T"LE (1) . NE .BtrlC K) GO TO 123 
IF(IrIl1R.C;T.O) GO TO 150 

C REID IN rA"'A RLOCK FROI' C,gOS 
:: 

C 

ITIMR=10 
READ (S ,21) !RLOCK,IDIM,JOIM,r;RIDX ,r;p:DY , SET , Xl ,Yl, X2 ,Y 2 , CEN,. , 

1 AN~LEN,~.NGLEF 

IF (GR! DX. LF:. O. 0) GRI~X=O. 2 
!F( ~R IDY.LE.O.O) ~RIDY= O . 2 

:NI"'HLlZE 'TRANS' SUBrOUTINE FOR rRAIl S FoPr:ATJON Fllor !lASE 
C l'RA~E TO PL0CK FRAME 
:: 

C 
:: 

ISIT= 1 
I!WT=O 
CALL rF.~NS (IROT,rSIT,X'.Y1,X2,Y2,Y.OP,YOP ,X LH!P ,YLI ~PI 

NDIM=IDI~·JDIl'l 

J J=. ID H! 
DO 110 J=1,JDIM 
JJ=J.J+IDIM 

110 IlE~D(5,11) (FGR1D(I+JJ),I = 1,IDI~) 

GO TO 100 

ISN 0053 120 IF(IrIMR.GT.OI GO TO 130 

ISN 0055 
I S N 0056 
ISN 0057 

ISN 0058 
ISN 0060 

IS N 0062 
I SN 0063 

C 
C READ IN DATA BLOCK FPOM ONIr NJ '4' 
:: 

C 

1TIMR= 1 0 
RnD (4,10) NDUM 
REA D(4, 2 1) IBLCCK, IDIM ,JOB, ~RI DX ,GRIDY ,S ET , Xl, Y1, X2, Y2,CENT. 

1 ANGLEN,ANGLEY 
IF(C;R1DX.LE.O.O) GRIDX=0.2 
IF(GRIDY.LE. O.O) GRID Y= O.2 

NDIM=IDH*JDI M 
REP.D(4,'1 ) (PGRID(1) ,I = l,NOIM ) 



co 
01 

I SN 0064 

ISN 0065 

ISN 0067 
15N 0068 
IS N 0069 
I SN 0070 

15N 0071 

ISN 0073 
15N 0074 
1511 0076 
I SN 0078 

:: 

C 
C 

130 CONT INU E 

IF(NAIIE.NE.NREF) GO TO '40 

:: INITIALIZE SUBROUTINE 'TRANS' 
C RETURN WITN 'NSET' EQUAL T) TJTAL NUMBER OF MAPS 
C 

:: 
C 

C 

NSET=O 
IROT=O 
CALL TRANS(IROT,NSFT,XB' ,YB1.XI'2,YB2,X21.Y21,X22,'t'22) 
GO TO '00 

140 IF(NAIIE.NE.NANG LE) GO TO H5 

C DEFINE ANGLES OF GEOG NORTH AND FLIGHT LINES 
C 

C 
C 

READ (5,16) IBLOCK,A', A2 
If ( A1. GT.0.0) ANGN(IBLOCK) = A1 
Ho.2.GT.0.0) ANGFLT(IBLOCKI = A2 
GO TO 100 

ISN 0079 145 II'(NAIIE. NE. NPOIN) G3 TO ' 50 

ISN 00A1 
ISN 0082 
ISN 0084 

ISH 0085 

ISN 0086 
IS N 0087 
1511 0088 
ISN 0090 
ISN 0092 
ISN 0091 
IS N 0094 
ISN 0095 
I S!I 009~ 

IS N 009 7 

IS~ 0098 
ISN 0099 
1 St! 0 100 
ISN 0 1 02 

ISN 0 103 
IS'I 0105 
ISH 0106 
ISN 0107 
1St! 0 108 
ISN 0109 

I 5 N 0 11 0 

C 
C DEFINE NUliBER OF POItlTS U5ED IN SPLINE IN'l'ERPOIATION 
C 

C 
C 

C 

RE~.D(5, 16) NPOINT 
IF ( NPOINT . LE.O) NPOINT=5 
GO TO '00 

1 'i0 CONTIN UE 

:: REA D I II PR OFI LE SPECIF IC ATION 
C 

:: 

C 

::: 

c 

c 

READ (5,'6) NO,PINe,QINC,SEr,X' ,Y1 ,X2,Y2, CENT ,GLE NTH 
J SET=S ET 
IF (OI NC .LE. 0.0) OIN::=0.2 
IF(JSET.NE.1) GO TO 155 
XB1=X1 
YB 1 =Y1 
XB2 =X2 
YB2=Y2 
GO ro 15 6 

1<;5 CONTIllnE 
'J'R~NSfOF~ TO BASE FR~.IIE 

IROT =- , 
IS E'J'=.1 S E'J' 
!F (I SET.LE.O) ISET=' 
CHL TRANS (I ROT,ISET,XB1,YB1,XB2,YB2,X1,Y 1, X2,Y2 ) 

156 IF(JS;;;T. NE.O) GO T8 157 
XOP = X1 
YOP =Y1 
XLIMP= X2 
YLIMP=Y2 
GO TO 15 8 

157 CONTINUE 

C !R~NSFOR~' ')'0 BLOCK FR~. !lE 

::: 



CD 
Ol 

ISN 0111 
IStl 0 112 
ISII 0113 

ISN 01 1 4 

ISH 0115 
ISN 0116 
ISN 0117 
ISH 0118 
ISH 0120 

IS~ 0122 
ISN 0123 
IS~ 0124 

ISH 0126 
ISH 0128 
IStl 0129 
1St! 0130 

IS~ 0131 
ISN On3 

ISN 013') 

ISH 0136 
ISN 0137 

ISH 0138 
ISN 0139 

ISN 0140 

ISS 0142 
IS~ 0143 
ISN 0144 
ISH 0145 
ISN 0146 

ISH 0147 

ISN 0148 
ISH 0149 
ISN 0150 
ISN 0151 

C 

:: 

ISET=1 
IROT=1 
CALL rRANS IIROT,ISET,XB1,YB1,XB2,YB2,X O P.Y O P,XLI~P,YL!~~ 

158 CONTINUE 

C FIND ~. NGLE OF PROFILE RFLArIVE f) GEOGRAPHIC 11 0 RTR 
C 

C 
C 

X=XB2-XB1 
Y=YB2- YB 1 
~NGLEN=ATAN2 IX, Y) IC3N-MGN (rilL ):K) 
IF II NG LE N. LT. 180. 0) A NGLEN=A NGLEN+3 60. a 
IF IA N~ LE N.GT. 1 80. 0) ~. lIGLEN= A NaFN-36~. a 

C FIND ANGLE OF PROFIL F W!TH DIH:rION OF !'LIGHe' LI NES 
:: IALWAYS POSITIVE 10-qO) DE;.) 
C 

C 
C 

C 

C 

C 

C 

C 
C 
C 
C 

:: 

C 
C 
: 

C 

C 
C 

INGLEF=ATAN2IX,Y) ICON-ANGFLT IIBLJC~ 
ANGLEF=ABSIANGLEF) 
IF IA 'IG LEI'. GT. 9 0. 0) A NG IEF: 1 8 0. a-A NGLEF 

PRINT OU']" PROFILE INFOR MA"ION 

IF IITIMll.E Q.O) WRITE 16 ,32) DArIM~ 
ITI~E=ITI~E+1 
IIRI'T'EI6,25) 
WRHE(6,24) ITITL~(I) ,1=1,18) 

IF(NAMF.EO.NAMP) 
IF(NAME. EO. NI!!G) 

1 
WRITE 16,23) 

IIRUE (~,25) NO, PINC, A'IGLE», ANGLEF, CENT 
WRITE (6,27) N:J,PINC, ANGLEN,ANGLEP ,CENT, 

QINC,GLENTH 

PRINT BLOCK C O- ORDS OF PR OFILE 

I S~T=O 
WRITEI6,30) ISET, XOP, YOP,X~I~P ,nIMP 

PRINT BASE CO-ORDS OF PROFILE 

15ET=1 
WR I !EI6,30) ISET, XB1, YB1, XB2, YB2 

IFINSET.LE.l) GO TO 180 

PRTNT CO-ORDS IN REMAINING HP HAilES 

I ROT= 1 
DO 170 ! 5ET=2, NSE,], 
CALL rRANS IIROT.ISET,XB1,YB1,XB2,YB2,X21 ,Y21,X22,Y221 
WRITE(fi,30) ISET,X21,V21,X22,Y22 

170 CON TIN UE 

180 CON TIN UE 

C SEr UP 'XGRID' AND 'VGRID' 
:: 

X GINC= GRIDX 
DO 200 1=1 ,10111 
XIRC=II-11*XGINC 

200 XGRID II) =XI NC 



ISN 0152 YGINC=GRIDY 
ISN 0153 DO 210 J=l,JDIII 
ISN 0154 YIN:=(J-l) *YGINC 
ISfl 0155 210 YGRID(J)=YINC 

C 
C 
: FI ND INCPEIIENTS IN X AND Y 
C 

rSN U 156 XOD=XJP 
ISN 0157 XLIIID=XLHIP 
ISN 0158 YO!)=Y()P 
I SN 0159 YLIMD=YLIIIP 
ISN 0160 PIND=PINC 
ISN 0161 QIND=QINC 

1SN 0162 PLENTP =DSQRTr(XLIMO-XO~ **2+(YLI~D-YOD)**21 

1S t! 0163 XINC=PI'ID* (XLIrID-XOD) IPLENrH 
ISN 0164 YIN:=PIND*(YLIMD-YODl/PLENrH 
ISN 0165 Ie=l 
1St! 0166 XGIN:=OIND*(YLIIIO-YOD)/PLENTH 
ISN 0167 YGINC=QIND*(XLIMD-XOD)/PLE~rH 

ISN 0168 PLENTP=PLFNTH 
ISN 0169 NP=PLENTP/PINC+1.5 
ISN 0170 NO=G LFNTP./OI NC+1.5 
IS'! 0171 ITG=O 

C 
ISN 0172 250 JP=O 
!SN 0173 XPD=XOD 
1 5'1 0174 YPD=ynl' 
ISN 0175 GO TO 320 

: 
ISH 0176 300 CONTINUE 
ISN 0177 IF(IP.GE.!lPDIMl GO TO 400 
ISN 0179 IF(IP. GF. NP) GO TO 400 

C 
ISN 0181 XPD=XPD+YI NC 
ISN 0182 YP D=YPD+YI NC 
ISN 01A3 320 IP=IP+1 
ISH 0184 XP =XP D 
ISN 01BS YP=YPD 

: 
C FIND FIELD VALUES IL ON G PRJFILE 
C 
C 

ISN 0186 CALL INTER(Xr.RID,YGRIn,FGRrD,IDI~,JDI~,XP,YP,FP(IP), N PJ I~T ) 

ISN 01Q7 GO ro 300 
: 
C 

ISH 01fl8 400 CONTI NUE 
C 

----------------- O UTPU~ --------------------
C 

C 
C 

ISN 0189 IF(ITG.I}']".O) GO TO 4 10 
IS~ 0191 ND=NP*NO 
ISN 0192 IIRITE(6,281 ND 
ISN 0193 WRIT": ( 8,20 1 NAME, (n'T"LE(I) .I=l,18) 
I S~ 0194 WRITE (8 ,21) NO, NP, NO, PI NC , Q INC, S F:r , X1 , Y 1, X 2, Y 2, ("ElIr, 1, N "L EN , A~ GL EF 

C 
IS, 0195 410 Tr;=:CTr,+1 

C 
IS~ 0196 IP=O 

CO 
-.J 



co 
CXl 

IS~ 01Q7 
ISN 0198 
IS~ 01 Q Q 

ISN 02~0 

ISN 0202 
cS N 0203 

IS~ 02 0 4 
ISN 0205 
ISN 0206 

ISH 0207 
ISH 020R 
ISN 0210 
ISN 0212 
ISN 0214 

ISN 0211' 
ISN 0218 
IS~ 0220 
ISH 0222 
ISN 0224 
ISN 0225 
ISN 02215 
IS~ 0227 

ISH 022 8 

IS!! 0229 
ISIl 0230 
IStl 0231 
IS~ 0232 
ISN 0231 
IS~ 0234 
ISN 0235 
15'1 0236 
ISN 0237 
ISH 0238 

ISH 023Q 

ISH 0240 

ISH 0241 
ISN 0242 

IS N 0243 
ISN 0244 
ISN 0245 

ISN 0246 
ISH 0247 
ISN 0248 
ISN 0249 

C 

C 

C 

415 NBU1' =O 
DO 42 0 I=IBU1'.12 
11'=11'.1 
IF(IP.GT. NP) GO TO 430 
NBUF =NFlTF+1 

420 !'rIF(ll =FP(JP) 

WRI TE/6.29) 
WRIT:: (8.221 
IBU 1'= 1 
GO fO 415 

410 IAUF =NBUF.1 

(BUF(I) .1=1,121 
( BU~ (I) .1=1,12) 

I1'(NAUF.E Q.O) GO TO U3S 
IF(NAI'E.EQ.N~!'IP) WRITE (6 . 2'll 
IF(NA MF. FQ. N ,~ M P) \lRI~E(8. ;:21 

435 H(NArE.EO.NAIIP) GO TO 100 

(BJP (I) .I=1.lIBlTF) 
(BUF (I) .1=1 .NBUF) 

:: LOOP ['VEP GRID 
C 

C 

C 

I1'(NBU1'.EQ.O) GO TO 4UO 
IF(JC. GE.NQ) IIRITF(fi.2 Q) (BUl' (T) .I=1.lIPUF) 
IF'(IC.GE.NQ) WRITE(8.22) (BUF( I).I=1.NBlT1') 

440 IF(I:.GE.N O) GO TO 100 
XOD=XOD-XGINC 
YOD=Y:lD+ YGINC 
IC=IC+1 
GO TO 250 

1000 CONTINUE 

10 1'ORMAT(A8.1 8A 4) 
11 FORMAr (121'6.0) 
14 FORMAT(I2. I 4.I4.10F7.2) 
16 FOR~AT(I2.8X.10F7.2) 
20 F OR~ Ar(A 8 .18A4) 
21 FORMAT(c2.2I4.10l'7.2) 
22 FOR~Ar (121'6.0) 
23 FORMAr('0'. 1QX,'IIAP NO',10X,'X 1·,8X.'Y'·. 8X.·X2'.8X.'Y2 '/) 
24 FORMAT(//' '.UOX,'TI1' LF:· ',1!n~11) 

25 FORMAr(' ·.2x.'----·-·--·-····--·-·-·-·--·------·-----------------
1-----·------------------·-·---------·-----------------------------
2---' 11 

26 1'OR~Ar(' ·.5X.'PROI'ILE .1:J',5X.'PINC·,5Y.,'Al!GLE NORTH' ,5X, 
1 'ANGLE FLT',1K,'RE1'. DIST'.II 
2 ' ·,8X, I2.9X,F5.2 ,7~.F7.2.8X,F7-2.7X,F7.2/t 

27 PORMArl' ',5X,' GRID NO·,5X.·PI!lC',5X,'ANGLE NOFTR',<;X, 
1 'ANG LE FLT',5X,'REP. DIST',SX,'QINC'.5x.'GLENTH'/1 
2 ' '.8X.I2.9X,F5.2,7X.P7.2,8X,1'7.2.7X.F7.2.5X.1'5.2,UX,F7. 2/) 

30 FORMAT I' ',21X,I2,7X.4F10.51 
28 FORPHT I' O' ,50X,'----- FIELD DATA -----, ,II 

1 ' '.3X.I4,' STAT!ONS ' /) 
29 FORMAT (' '.2X,12F10.2) 
32 FORI'!!r ('1 ',IIII' '.50X,'."" I NrER POL ATED DATA ****',10X,1A41/1 
40 FORl'ATIIII' '.45X,·DEPT. JP EARTH SCIE NCES, UNIV. OF MANITOH'. 

1 5X,7A4/1) 
4 1 PORMAr I' '.56X, 'PROGRAM .*PRJPILE".'/) 
991'OR"IAT('1') 

STO P 
END 



co co 

LEVEL 2.3.0 (JUNE 78\ OS/360 PJRrR AN H EXTENDED DATE 81.343/10.07.10 PAGE 

REQIJESTED OPT I JNS: .EP,. .. OBJ,.MAP"GOS T!!T ... S.SIZE(256K).NAME(MAIN).OPT(0).LC(65~),AD(NONE),FLAG(I), 

OPTIONS I N EFPE:: T: NAME / ~AIN ) NOO PTIM l ZE LINECOUNr (54) S IZE (02 56K) AIJrODS" (NJNE) 
SOURCE EBCDTC NOLIST NODECK OBJECr ~AP NO ~ORMAT GOST!'!T NOXREf NOALC NOANSF NOTERI'! IBM FLAG/I) 

ISN 0002 

ISN 0003 
ISN 0004 
IS!! 0005 
ISN 0006 
ISN 0007 
ISN 0008 
ISN 0009 
ISN 00 10 
ISN 0011 
ISS 0012 

ISN 0013 

ISN 0014 

:: 
C 
C 
C 

C 
:: 
C 
C 
C 
C 
::: 
C 
C 
C 
C 
: 
c 
: 
C 
C 
:: 
c 
C 
C 

C 
::: 
c 
c 

C 
C 
C 

C 

-~ 
C 
:: 
C 
:: 
C 
C 
:: 

c 

:: 

SUBROUTINE TRANS/IROT.ISET.X11,n1.X12.Y12.Y.21,Y21,X22,Y22) 

TRANSLATE AND RJTATE FROM CO-ORD FRA ME 
TO C(\-ORD FRAME 2. ( O F VICE VEIl SA) 

FIIlST CALL' INITIAL I ZES SUBROUTI NE . THE CO'ORDS 
IROT=O OF TWJ POINTS IN EACH FRA~E WHICH 

DEFINE rHF SAME STR ~IGH T LINE ARE 
USED TO SET UP THE MATRIX ELE~ENTS 

ISFT EQ 0 - READ CJ -O RD S OF LI NE FROM CARDS 
ISET Ill' 0 - I NIT I ALIZE FROM CALLI NG Pllor;RA' 

SECOND CALL - PERF ORMS THE C ON VERSION 
IRO T=1 - CALL TO 'TRANS' WILL CONVERT TWO 

!ROT=-1 

FNTRY CALL 
F1TOF2 -
F2TO F1 • 

POINTS FRO M FRA ME 1 TO FR AME 2 
CAL L TO 'TRANS' WI LL CONVE RT TWJ 
POI NT S PR O~ FRAr.E 2 TO FRAME 1 
CCNVERTS ONE POINT ON LY 
CONVERT S FROM FRft ME 1 TO FRA r.r 2 
CONV ERT S FRJ M FP,~ ME 2 TO FRA~~ 1 

50 DIPFERENT SETS JP FRAMES ARE ALLOW ED 

THE ~NGL E JF R nAT!) N IS DEFINED POS I TI VE 
FOR CLOCK WISE ROrArIONS AND NEGATIVE PO!! 
AN TI'CLOCKWIS E RJ TA r r ONS 

DI MEN5ION XORGN(50),YORGN/50).:)SANG(50).SINA NG ( 50) 
DI MEN SI ON MA PNA I' (50) 
DOUBLE PRECISION MA PNIM . ~A P N.NEND 

DATA XO RGN/50*O.O/ 
DATft YDR GN /SO*O.O/ 
OAf A COSA NG/50*1. 0 / 
DA n SJNANr;/50*0.O/ 
DATft. lIEND/'I ND ' / 
DAn ITIMI:/O/ 
DATA CO I /0.01 7 45 33/ 

DEFINITI)~ JF VARIABLES 

IR OT - IF '0' • IN I TB LIZE S[JBROUTINF 
IF '1' - :o n VE R~ FR OM FRA~E 1 ra FRAIn 2 
IF'-1' • ::J NVERf FROM F RAME 2 TO FRME 

ISET - DETERMINES THE SET OF FRA~ES 
ALS O USED ~.S FL AG D[JIlIllr; INITIALIZATIJIl 

X1 - REFERS TJ X :)')RDS IN FRA~E 1 
(X11 REF E RS T (I POINT 1. X 12 TO POINT 2 ) 

Y1 - REF ER S TJ Y CJ'JRD S I N FRAME 1 
X2 - RE FERS Tn )[ CO-ORDS I N FRH'! F 2 
Y2 - REFERS TO Y C(\ - OR DS I N "PAl':E ? 

IF (IROT) 300,100,2 00 

100 CO NT I NU " 



...... 
o 
o ISN 00 1 5 

IS~ 0017 
ISM 00 1 ~ 

ISH 00 1Q 
!SN 002 1 
I SN 0022 

ISN 002 3 
ISM 0025 
ISN 002 7 

I SN 002R 

ISN 002Q 

ISN 0030 

IS~ 0032 
ISN 0033 
ISN 0034 
lSI 0035 

ISH 0036 

IS~ 003R 
ISN 0039 
ISN 00 4 0 
ISN 0041 
ISN 00 42 
ISH 0043 

I Stl 0044 
ISN 0045 
IS N 0046 
ISN 0047 
IS N 0048 
ISH 0049 

ISN 0050 
ISH 0051 

1St! 0052 
ISN 0053 

ISN 00S4 
ISH 0055 

IF(ISET. NE. 0) GO TO 12 0 
:: 
C PFAn FFor CFRDS CO - DFDS JF STR~ ! JHT LINE ::0~ro~ TO BOTH FRAMES 
C TERMINATE WITH 'END' 
C 

110 CONT I NUE 
FEA D( S ,101 NO , MA PN ,SET, X11 ,Y11,X12, Y12,X21, Y2 1 ,X 22 ,¥ 22 
IF ( M~_ PN. FO . NEND ) GO TO 140 
ISET = SET 
~APNA~ (ISET) = ~APN 

C PRINT CO- ORtS O F L1NF ON PR I NTER 
C 

:: 

C 
C 

C 

IF (ITIM E. F Q. 0) 
IF (I'!'! ~E .E O.O ) 
TTIr.E= !TIP.·~+' 

WR ITE ( 6 , 20 ) 
WRITF(6 ,211 

WRIT E (6.22) r. A PN~_M (I<;ET) , I SET, X 11 , Y 11 , X 1 2, Y 12, X2 1 , Y 21, X22 , Y 2 2 

120 CONTINnE 

:: C~E::K IF DATA IS COHvERnON CONsnNIS Oil CO-NT> :rHED 
C 

C 

C 

C 
C 
C 

C 
:: 

IF(X21_EO.0.A'lD.X22.EO. O) JO TO 150 

SET UP CONVERSION CONS!lNTS 

R 1= SOR T ( ( X12- X1 1 ) **2 + (y1 2 -'(11 I **2) 
R2=SORT ( ( X 22- X 21 I **2 + (y22·Y21) ** 2) 
F= ( F 1+ R2) /2.0 
R SO =R*R 

CHECK IF 'R1' EOUALS ,~ , 

!F(R1 . EQ.R2 ) GO TO 130 

C HDEHNE POHTS SUCH TH'T I ~ l' E~U ~ LS 'R2' 
C KEEl' THE AIIGLE~ ' R1 ' AND 'R2' r! ~ KE WITH rHE X-HIS TH:: SA'll': 
C 

C 

C 

C 
C 

:: 

COSTH= ( X22-X2 11/R2 
S I NTH= (Y 22-Y 21)/R2 
X22 = X2 1+ (R2+. s* (R-R2)) "cOorH 
Y22 =Y21+(R2 +.5*{R-R2 1 )"S I NfH 
X2 1=X2 2-F*COSTfl 
Y21 = Y2 2- F* 51 NTH 

COSTH= (X12- X11)/R1 
S I N,S = (Y12-Y11 )/R1 
X12=x1 1+ (F1+. 5*(R-Rll) *cosrH 
Y12=Y1 1 + (P.1+.S* (R-R1)) * SI Nf H 
X11=X12-R*CCS TH 
Y1 1 =Y1 2 - R* SI NTH 

WRITE(6,23) 
WRIrE(6,221 M APNA M (I SE~,ISET ,X11,Y'1,X12, Y 1 2,X21,Y21.'22,Y22 

130 COS~ N~ (I SF TI = ( (X22- X2 1 l* (X1 2 -X1 1) + (Y2 2-Y21) * (Y 1 2- Y 1 1 I) /BS Q 
S IIIANG (IS ET) = ({Y22-Y2 1)* {X1 2· X1 1 1- (X22- X2 1 1* (Y12-Y 111) /RS Q 

XOHGN(ISET1=X11-(X21*COSANG(ISETl +Y21*SINANG(ISETI I 
YOR GN(ISET)=Y11-(Y21*COSA N3 (ISET) -X21*SINANG(ISET1) 



...... 
a ...... 

ISS 005h 
ISN 005R 

ISN 0059 

ISS 0060 
ISN 0061 
ISII 0062 
ISII 0063 
ISN 0064 

ISS 0065 

lSI! 0066 
ISN 0067 
ISN 0068 
ISN 0069 
ISN 0070 
ISII 0071 

IS!I 0072 

ISN 0073 
lSI! 0074 
ISN 0075 
ISN 0076 

ISN 0077 

lSI! 0078 
ISII 0079 
ISII 0080 
ISN 0081 
IS~ 0082 

ISII 00 83 

ISN 0094 
ISN 00 85 

IS~ 00~6 

lS I! 0087 
ISN 00R8 

ISN 0089 
lSI! 0090 
ISN 0091 

1511 0092 
ISII 009 3 
lSN 0094 

C 

C 

Il'(ITIIIE.G'I.O) GO TO 110 
RETURN 

140 CONTINUE 

:: PRINT OUT TRANSFOF~ATION PARAIIETERS 
C 

C 
C 

C 

WRITE (6,24) 
DO 145 I=1,ISET 
ANG=AnN2(SINANG(II, COSANG(I I)/C ON 

145 WRITE(6,26) IIAPNAM(I),I.XOR:;~ (I) ,YOR:;N(Il,ANG 
RETURN 

150 CONTIN UF. 

:: COME HERE IF CONVERSION CONsrANTS SUPPLIED DIPECTLY 
C 

C 
:: 

:: 

XORGN(ISFT) = X'1 
YORGN (IS IT) =Y 11 
ANG=X12*CON 
COSANG (ISET)=COS (ANG) 
SINA II:; (I SET) =SI N (ANG) 
RETURN 

200 CONTINUE 

C TRANSLATE A~D ROTATE FROM FRA ~E 1 TO l'RA~E 2 
C 

c 

:: 

C 
C 

:: 
C 
C 

C 

C 

C 

X= X 12- XORGN ! IS ETI 
Y=Y12- YORG II II SETI 
X22=x*COSANG (ISETI-V*SINANG (IS~T) 
Y22=X*SINANGIISETI+Y*COSAN GIISE TI 

ENTRY F1TO~2IISET,X11,Y11,X21,Y21) 

X=X11-XORGN(ISET) 
Y=Y11-Y ORGN IISET) 
X21=X·COSANGIISETI-r*SINAN:;IISET) 
Y 2' = x* SIN ANG (IS ETI +Y .COSA NG I ISETI 
RETURN 

300 CONTI NU::: 

ROTATE AND TRANS LAT E FR Or, FRAME 2 TO FRAME 1 

X12=X22*COSANG(ISETI +Y22*5III;NGIlSET) +XOR:;N IISE'1'1 
Y12=Y22*COSANG (ISO!) -X22*SIN~.NGIISETI +Y OBG!' (ISET) 

EN':'RY F2TOF'1IISFT,:x11,Y11, x 21.Y211 

X11 =X2 1 *COSA NG II S~T) + Y21.sr N H!G (I S ET I +X ORGN (IS HI 
Y 11 = Y21 *cos ~.IlG IISET) -X21 * SIH N G (IS ETl +Y IJRG 1>1 115FT I 

10 1'0R~ Ar (I2, A 8 , 9F7. 2) 
20 FORMAT I' " III' " 8X.'FEF'ERE~CE LI NE CO-OFD! N~.TE S '111 
21 FORMAT !' ',33X,'-------------- BASE MAP ----------.--'. 

1 8X.'---------·-···-- ~AP --------------·-'11 
2 ',6X,'r.AP NHI E',5X,'MAP NO ',11X.'X1'. 8X .'Y1', 8~, 'X2',8Y, 
2 ' Y2',13X,'Y.1',3Jr,'Y1',8X, ' X2',8Y,'Y2'/1 

22 FOR MAr I' ', 8X ,A8,5X.I2.7X,4F10.5.SX,4F10.5) 
23 FORMATI ",50X,'***** REDEF INI NG REFERENCE L!~:: ·*·"'11 
24 FOR~AT 1111' 0', 8X ,'TFA N~FOR!lArION PAlnME~ERS'11 
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LEVEL 2.3.0 (JUNE 7~ OS/360 FORTRAN H EXTENDED DATE 81.343/10.07.11 PAGE 

REOUESTED OPTI~NS: 

OPTIONS IN EFFECT: 

ISN 0002 
::: 
C 
C 
C 
::: 
::: 
C 
C 
C 
:: 
C 
C 
C 
:: 
C 
C 
C 

ISN 0003 
ISH 0004 
ISN 0005 
ISH 0006 

:: 
IS tl 0007 
IS tl 0008 
IS N 0009 

C 
:: 
C 
C 
C 
C 
C 
:: 
C 
C 
C 
C 
C 
C 
C 
::: 
c 
C 
C 
::: 
C 
::: 
C 
::: 
C 
C 

ISN 0010 
ISN 0011 

C 
::: 
C 

.EE •••• OBJ •• lIAP •• GOSTMT ••• S.SIZE(256K) .NAMF(~AIN) .OPT(O) .LC(5 5~ ) ,AD(NONE) ,fLAG(I), 

NAlIElNAIN) NOOPTHlIZE tINECOUNr(541 SIZE(0256f() AlITOnB L (NJNE) 
SOllBCE ERCDIC NOLIST NODECK OBJE:::r MAP NOfOR!AT GOSlMr NOXREP NOILC NnANSp NOTEP~ IB~ PLA~(II 

SUBROUTINE INTER(XGHID,YGRID,FGaID.IDI M ,JDI~,pX ,pr,FP. NPJINT) 

TWO DI!lENSIJN~L SPLINE !NTERPGLArION 
USING NATURAL BICUBle SPLTNPS 

CALCULATES THE PUN:::TION VALUE fOR A POINT 
(XP. VP) LYING WIIFIN A rwo DHIENSIONAL 
GRID (XGRID,Y~BID) JF KNOWN VALlIES 

• NOTE 1- IF 'NP OINT'=2. A LINEAR IN'!'1CRPOL.'.'fION IS 
PERFOR MED 

2- 'NPOINT' CANNJr BE ~REArER THAN 400 
(DIM ENSION LI~Ir~~!)N) 

DIlIENSII)N XGRID(IDI M) .YGRID(JDB) ,FGBID(IDI M,JDI~I 
DII'IENSION BPAR(4) ,C (UOO,3) 
DIMENSION XROW(400) .YCOL~)JI ,FP OW (4001 ,FCO L(4001 
DIMENSION FROWP(4001, FCOLP(400) 

~ QU IV At EN C E (XFOII (1) , YCOL (11 1 • (FP);I (11 • FC O!. ( 1) I , (r RO W P (1) • FCOI P ( 1) ) 
rA~A ~p~Fln.0.0.O , O.0. 0 . 0 1 
DA '!'~. "?XY 101 

INPUJ':-

OUT prll':-

DEFINTT!)~ JF VARIABLES 

XGRID - I CO-ORD OF GRID POINTS 
YGRID - Y CO-ORO OF GRID POINTS 
FG RID - PUNCTION VALUES OF GRID P O I JT~ 

IDI~ - DIMENSION JF 'XlRID' 
JDI M - DI MENS I ON OF 'Y;RIO' 

XP - I CO-ORO )1" INT~FPOLATBD POIN~ 

yp - Y CO-ORO JF I~rERPOLATED POIN~ 

NP OINT - NUMBEP 0 . ;RID POINIS SURPonNC:NG POI.r 
(Xp.Y~ Tl BE lISED FOR SPLINE INT !R PO L~~I O~ 

FP - INTrRPOU.rEn FU!lCrr ON VALUE ~.T P~!N" (X~.v~) 

F::lP TEE FUTTIRE (NO T VET IMPLI~EJ"',;!)1 

XP=P X 
YP=PV 

JPXY - SET '!'I) '0' IF ' NPOIN"" !~ THF SA~! FOR 
BO"'H X I ND , DIRECTIONS 

CHECK I NPUT OUA.T!TIE~ 
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~ 

ISN 0012 
ISN 0014 
ISN 0010 
ISN 0018 
ISN 0020 
ISN 0022 
ISN 0024 

ISN 0026 
ISN 0027 

IS~ 0028 
ISN 0029 

ISN 0030 
ISN 0031 
ISN 0033 

ISN 0034 
IS~I 0035 
ISN 0017 

ISN 003A 

IS~ 0019 
ISN 0040 

ISN 0041 
IS~ 0042 

IS~ 0044 
ISN 0045 
rSN 0046 
I SN 0048 
IS~ 0049 
IS~ 0050 

IS~ 0051 
ISII 0053 
ISN 00511 

ISK 0055 
ISII 0056 
ISN 0057 
ISN 0059 
ISN 0060 
ISN 0061 

ISN 0062 
ISN 0064 
ISN 0065 

ISK 0066 

C 
c 

IF ( XP.LT. XGR1D (1») Gr' TO " 8 '3 
IF' (X P. GT. X r; PI n (I DIM)) GO '1') A R P e 
IF(YP.LT.YGP1D(')) G0 ~C' 88Sg 
!F(YP.GT.YGB1D(JDIM)) 0,0 T O qqe~ 

IF(NP01NT.LF.1) NPOINT=2 
IF (IIPOINT.(;!. ID1M) IIPOINT=ID!~ 

!F(NPOI~T.G!.JD!~) NPOINT = JDI~ 

C SET P~. RHETEPS USED 1'0, SPLBE !3!JRROI1TI NES 

C 

::: 
C 

IC=NP0!N'!-1 
M:: 1 

C FIND ~H" GRID LnO.T!0N Fo r rHE POINT (XP,VP) 
C 

::: 

::: 

C 

C 

J=O 
J=O 

100 I=!+1 
IF(Y.P.GE.XGFID(I) .AN D. xp.Lr. XGI1ID(I+1)) GO ':' 0 12 0 
GO fO 100 

120 J=J+1 
IF(Yl'.G::.YC;BID(J) .AND.YP.Lr.YGRID(J+1)) GO TO ,~o 
GO "' 0 120 

150 CONT INU E 

C INI'1'ULI'7.E I'IDICES F OR SUPROoN[lING ROilS AND C1LUM~S 

C 

C 

C 

C 

C 

::: 

C 
C 

C 

NUP=NPOINT/2 
NLOI/=NU P-1 

!TEST= (NPOINT/21*2 
IF (TTEST.NE. NPO!NT) NIOW=NUP 

! S=I· NLOW 
IE= I+NUP 
IF(IS.GE.11 GO '!'O 160 
IS= 1 
IE= N POI N'" 
GO TO 1130 

160 IF(IE.LE.IDIM) GO ;'0 1eO 
IS=IDIM-NPOINT+1 
IE=rnr !'I 

180 JS=J-NLOII 
JE=J+NUP 
IF(JS. GE.1) GO TO 190 
JS= 1 
JE=NPOINT 
GO TO 200 

190 IF(JE. LE.JDlrI) GO T:l 200 
JS=JDIM-NPOINT+1 
JE=JDIl'! 

200 CONTINUE 

: INTERPOLATE ALONG X-DIRECTION FOR 'NPOINT' ROWS SURROUNDING 
C POIN!, AND FOR' NPOINT' P:lIlHS WITHIN EACH ROW 
C 
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ISN 0067 
ISN 0068 

ISN 0069 

ISH 0070 
IS N 0071 
ISN 0072 
ISH 0074 

IS H 0075 
ISN 0076 

ISH 0077 

ISN 0078 
ISN 0079 
IS N 00110 
ISH 0082 

IS N 0083 
lSI! 0084 

IS N 0085 
I SII 0086 

IS~ 0088 

IS H 0089 
ISN 0090 
ISH 0091 
ISH 0093 

IS~ 0094 
ISH OO'lS 

ISH 0096 

ISN 0097 
ISN 00 98 
ISN OO'lq 
ISH 0101 

lSI! 0102 
lSI! 0103 

ISH 0104 

ISH 0105 

ISN 0106 

C 

C 

C 

:: 

C 

C 

:: 

DO 205 1 1=15, IE 
205 XROII( II-IS+11=XGRID(IIl 

DO 220 .1J=JS,JE 

DO 210 I I=IS,n: 
FROWS=FGRID(II,JJI 
IF(A9S(XP-1GRID(II)) .LT.0.00001) G:J TO 220 

210 FR OW(II-IS.11=FGRID(TI,JJI 

CA LL ICSICU(XFOW,FROW,HPOInT,BPAR,C,IC,I~Rl 
CALL ICS EVU (X ROW ,FROW, HPOH T,::, I:, XP, PROWS ,~,IFR) 

220 FROWP(JJ-JS.11=FROWS 

DO 23~ J.l=JS,JE 
P1 =FP QWP (JJ- J S. 1) 
!F(ABS (YP-YGRI D(J.1Il.LT.0.))J01) GO TO 300 

230 YCOL(JJ-JS.1)=YGRID(JJI 

CALL ICS ICU (VCOL, FR OW P, NPOn T, BPAR ,C, Ie, !FRI 
CALL ICSEVU(YCO L, PROWP,NPOINT.C.IC,Y P, F1,M,IER) 

300 CONTINUE 
IF(NPXY.EQ_O) GO TO SOO 

c ---------------------------------- ----- ------------------ ----------. 
:: 
C **.******** NOT US ED I N THIS VfRSI ON ***.* ••••• * 
:: MAY NEVER FE N~EDED ?? 
C 
:: 
C INTE RP OLATE ALONG Y-DIRECTIJN FJ~ 'NPOIN"" COLUMNS 
:: SURPOTJND I NG POINT, J. !i D FOR 'NP OINT' POI NTS WI"'HIN "~CH CJLJ)~'! 

C 

C 

C 

:: 

:: 

C 

C 
:: 

:: 
C 
C 

C 

DO 320 II=IS,IE 

DO 310 JJ=JS ,JF 
FCOLS =FGRID(!I,JJ) 
IF (yP.EQ. Vr,RID (JJ)) GO TO 320 

310 FCOL(JJ-JS+ 11=FGRID (I I ,JJI 

CA LL I CSICTJ(YCOL , PC01,NPOINT,BPAR,C,IC,I ERI 
CALL ICSEv n "COL,FCOL,NPOI~r,C,I::,YP,FCOL9,~,!ER) 

320 PCOLP(I!-IS+11=FCOLS 

DO 330 I ! =IS,IE 
F'2=F::OLP (11-15+ 1) 
IF(XP. EQ. XGRID (II)) GO TO ~J) 

330 XROW(II-IS.1) =XGRIDIIIl 

CALL ICS!CU(XROW,FCOLP,NPJI NT , BPAR,C,IC,:EF) 
CALL ICSE Vn(XP OW,FCOL P, NPO!Nr,C ,IC, XP ,F2, M, !!P) 

400 CONTINUE 

AVP.RAG~ 'P1' AND 'F2' 

FP= (1'1 .P21/2. 0 

RF-T URI! 

C ---------------------.-.----- •• ---- •• -- ----- •• ------.-------------- -
c 
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I S N 0107 

ISN 010il 

ISN 010Q 

ISN 0110 
ISN 0111 
IS~ 0112 
ISN 0113 
ISN 0114 

c 
c 

c 

:: 
c 

500 CONTINUE 

COME HERr IF 'NPOINT' I~ ,BE P)R X ~ND Y DI RE CTIONS 

!'P= P1 

RETURN 

seR 8 FP=O.O 
REru RN 

20 PORMAT!!II' ',30X,'*"'***" XP our OP RANGE 
22 FOPMAT(lII' ',30X,'******* yp our OF RANGE 

EN!) 

',F10.5,····t::···'/l 
',F 1 0.5, '*******' /l 
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D~PT. JF EARTH SCIENCES , UNIV. OF ~ANITOBA DA TE=12/0 9/ 81 TIME=11:11 AM 

PROGRAM **PROFILE** 

REFERENCE LINE CO-ORDINATES 

------------.- BASE MAP ------------- --------.-- •• --. MAP .---------------

MAP NAME MAP NO X1 Y1 X2 Y2 X1 Y1 X2 Y2 

1977 t-1 2 23.19000 11.00000 43.44000 13.51\000 1_ 98000 5.61000 17.44000 1 8 .03 99g 
***** REDEFINING REFERENCE LINE ***** 

1977 L-1 2 23_33235 11.01800 43.29764 13_54200 1.85818 5.52008 17.55182 1A.12988 
1977 t-3 3 34.98000 1.91000 52.48000 3.47000 2_ 74000 10.87000 16.78999 21.2899Q 

***** REDEFINING REFERENCE LINE ***** 

1977 L-3 3 34.99921 1.91171 52.46077 3_ 46 829 2_72451 10.8<;8 50 16.80548 21.30147 
1976 L-1 4 20.64999 9.15000 22.28000 19.77000 17.62000 9.54000 13.54000 19.,6000 

** ••• REDEFINING REFERENCE LINE ***** 

1976 L-1 4 20.64716 9.13160 22.28281 19_ 7 88 39 17. 6 1298 9.55724 13.54702 19.54276 

TRANS~ORMATION PARAMETERS 

MAP NAME MAP NO X-ORIGIN Y-)RIGIN ANG LE OF R)TAT ION 

1 0_ 0 0.0 0.0 
1977 L-1 2 18.84908 7.294fl7 31.59451 
1977 L-3 3 27.00702 - 5. 92759 31.41\791 
1976 L-1 4 0.62578 9.96933 30.8A130 
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PROFILE 0 

9 

PINC 

0.20 

~AF NO 

o 
1 
2 
3 
4 

97 STATDNS 

1482.25 
1443.49 
1551.69 
1217.36 
1179.77 
1256.20 
1534.35 
1640.35 
1437.02 

PROFILE NO 

9 

1482.72 
H2S.67 
1463.85 
1267.41 
1219.9'l 
1310.40 
1525.93 
1660.82 

PINC 

0.20 

MAP NO 

o 
1 
2 
3 
4 

103 STATIONS 

1281.44 
1366.81 

1305.35 
1348_68 

**** INTERPOLRTED DA:a **** DATE;12/09/81 T!ME;'1:11 AM 

TITLE:- A-Al FIG. 6.1 FOX LAKE MINE AREA 

ANGLE NORTH ANGLE FH REF. [\1<;1' 

-29.17 1.17 0.0 

Xl Yl X2 Y2 

40.92802 4.08125 110.53522 23. 23~24 
40.92802 4.0 A125 40.53522 23.23 62u 
20.48993 8.82Q97 10.1199A 24.939,,3 

6.64fl84 15.80391 '3.68550 31.93 672 
37.61078 15. 6 3 224 27.44215 31.1l7004 

--- -- FIELD DATA -----

1433.38 1429.10 150'1.17 155~.61 1546.53 1549.Q3 1621l. A4 
1397.56 1359.01 13 31.69 1340.07 1423.06 1591. % 117 6 .2'i 
1395.72 1353.16 132,~89 13 34.30 1360. 1 A 1377 . 9'i 1361.511 
1261. 15 1204.53 1199.95 1257.[17 132 8. 47 1420.52 1116 8. 4 6 
1256.58 1249.26 1202.19 1188.66 1212.1l0 1242.79 1253.SQ 
1331.03 1323.56 126~.94 11,,9.93 1188.29 1228.27 1308.92 
152 8. 10 1510.40 1438.51 1396.17 1412. 86 1450.6 6 1486.63 
1639.41 1587.2 6 153~.49 1500.52 '48~.24 14'l1.3 3 1503.20 

TITLE:- B-Bl FIG. F.2 FOX LAKE ~INE AREA 

ANGLE NORTH 

1392.02 
1277.29 

- 2 8.16 

Xl 

36.89120 
36.89120 
17.10995 
3.26398 

34.20355 

1444_68 
1227_05 

AN GLE FLT REF. DIST 

0.16 0.0 

Yl X2 Y2 

3.96963 36.83482 24_ 391i93 
3.96963 36.83482 24.39693 
6.61998 6.35999 23_98991 

13_6014) -7.44758 30. '39503 
13.46449 23.67062 30.96692 

.---- FIELD DATA -----

1410. 55 
1213.64 

1393.58 
1266.90 

1l105.49 
1 3u2. 57 

1386.60 
1392.12 

1344.33 
1510.711 

1676.43 
1820.65 
13011.09 
1343.04 
1235.17 
141 8.23 
1520.25 
14 98.88 

1323.52 
1587.38 

'593. 2 1 
1717.41 
1237. 85 
11'l0.40 
1211.10 
1502.66 
1554.73 
1 4H2. 211 

1325.36 
1470.~8 

14~1.2~ 

1n25.1i2 
1200.03 
11 <; 1.49 
'213.94 
1532.12 
1598.21 
1462.95 

1338.47 
13~5.44 



.... 
o 
<0 

1a3.81 1218.88 1263.50 1307.13 1303.03 1273.58 12-611~ 97 1259.~4 1246.22 1236.2Q 1229.18 1214.69 
1201.87 1193.01 1186.19 1180.72 1177.09 1174.32 1173.36 1170.75 1165.52 1157.32 1148.38 l1Hi.74 
1150.35 1152.94 1160.40 1180.70 1256.25 1370.26 1399.99 13 53.20 1290.11 1224.78 1188.94 1217.51 
1308.38 1368.98 133 8.40 1292.08 1302.93 1374.39 1508.04 1604.81 1624.37 1629.59 1651.64 17 1 1.43 
1737.30 1680.03 1584.02 1502.01 1509.72 1595.65 1654.96 1611.49 1477.17 1454.57 1621.20 175 5 .51 
1797.67 1743.40 1658.51 1624.32 1651.97 1674.41 1665.74 1646.24 1585.52 1481.26 1176.30 1305. 5 1 
1280.44 1274.99 1250.12 1216.98 1204.19 1209.60 1220.49 

-----------------------------.-------------------- ----------------------------------------------------------------------

PRO PILE 0 

10 

PINC 

0.20 

!lAP NO 

o 
1 
2 
3 

71 STATD NS 

0.0 
1318.28 
1183.91 
1150.57 
1136.83 
1139.27 

PROFILE 0 

11 

0.0 
1328.1 9 
1192.05 
1153.71 
1155.59 
1138.24 

PINC 

0.20 

r.AP NO 

o 
1 
2 
3 
4 

37 STATDNS 

1235.54 
1222.52 
1323.42 
1085. 59 

1254.0 9 
1233.66 
1 311 • 55 

TITLE:- C-Cl FIG. fi.3 FOX LAKE MINE AREA 

A NGLE NORTH ANGLE I'Lr REP. DIST 

-8.14 19.86 0.0 

Xl Yl X2 Y2 

2~.15295 3.01836 29.87801 16.10219 
25.15295 3.01836 29.87801 16.10219 

7.60997 ·0.34000 4.77999 13.27QQ6 
-6.25136 6.66242 '9.05125 20.28857 
24.61766 6.62330 21.95743 20.2 7745 

••••• FIELD DATA ••••• 

0.0 0.0 1163.6 6 1356.43 1 313.32 1290.20 1289.13 
132 6.91 1325.90 1331.94 1334.04 1314.34 1302.44 1308.78 
1197.42 1179 .92 1142.14 1123.99 1123.42 1126.49 11 29.17 
1156.89 1157.99 1150.80 11 6 1.41 1181.62 1190.32 12 00. 4 8 
1200.64 1232.17 1217.2 8 1209. 86 1206.39 1195.91 120 3.53 
1140.36 1146 .36 1152.14 1149.49 1136. ';8 1131.02 1136.12 

TITLE:- 0-01 FIG. 6 .4 FOX L~.K E MINE ~REA 

H'GLE NORTH 

0.82 

Xl 

20.37375 
20.37375 

1.78999 
-12.07058 

1280 .fi3 
1252.31 
128 8 .73 

, 8.80235 

1303.60 
1287.12 
12 68.82 

~NGLE FLr PEF. DIST 

29.82 0.0 

Yl X2 Y2 

6 .35708 23.85822 12. 69027 
6.35708 23.85822 12 .. 69027 

-0.00003 1.43999 7.21998 
7.01 528 ·12.40462 14.2.1602 
7.03572 18.5 422 5 14.2 5951 

••••• PIELD DAT~ -_ ••• 

1303.37 
1434.85 
1251.41 

1279.QU 
1730.Rl 
1250.22 

12S2.96 
2030.47 
120 6. 3 ~ 

1229.81 
2 6 12.90 
1139.66 

1221.81 
2936.9 8 
110fi.82 

1290.53 
1242.94 
1128.10 
1205.~6 
1197.80 
1133.19 

'222.9"' 
2131.56 
1107.30 

1295.08 
1204.83 
1 130.3 7 
11 8R .'; 9 
1172.30 
1120.05 

1224.25 
1 3 "77. hS 
1107. ';6 

1304.87 
l1A7.19 
1139.98 
115 9 .12 
1148.8"7 

1 272 .4~ 
1317. 87 
1092. 39 



~ 

o 

PROFILE NO 

12 

PINe 

0.20 

MAP NO 

o 
1 
2 
3 
4 

61 STATIONS 

1243.41 1251.39 
1217.14 1227.43 
1320.38 1308.40 
1098.82 1092.25 
1348.96 1184.55 
1196.61 

TITLF:- E-E1 FIG. n.5 FOX LAKE MI~E ~REA 

ANGLE NORTH ANGI.E rLT REP. DIS! 

3.79 31.79 0.0 

x 1 Y1 X2 Y2 

20.30362 6.32243 2n.5847 6 16.4S502 
2 O. 3 0362 6.322n 26.58476 16.45502 

1.74841 -0.06626 1.79003 11.85515 
-12.11231 6 .94911 -12.0443L1 18.87039 

1P.75°9f 6.96999 18.94997 18. 8 8995 

----- FIELD OAT A -----

1276.23 1300.25 1311.43 1287.91 1261.17 1236. 8 5 1223.2 8 1 220. 1'8 1221.10 1 21Q. Ll 6 
124 LI. Ll6 1281.28 11 15.36 1643.16 1949.25 2469.60 321L1.40 2F18.07 171S.~ 2 1333.49 
1288.87 1280.49 1272.31 1241.16 1198.58 1156. 6 0 11 12. 3 LI 10 91.61 1091. u2 1102.30 
1094.71 1110.99 1132.53 1154.35 1171.15 1194.93 1262.46 13 82.7 8 1 5 3 6 .7~ 1 5 3 9 .03 
1130.28 1125.86 1137.97 1173.97 1218.14 1238.52 1234.18 1230.74 1227.2 5 1 20 6.35 



DEPT . OF EARTH SCIENCES, IJNIV. 01' ~ANITOBA DATE=12/09/81 TIM~=11:14 A~ 

PROGRAM **PROFILE*. 

REFERENCE LINE CO-ORDINATES 

------------.- 3ASE ~~P ------------- ---------------- MAP ----------------

!'lAP NAME MAl' NO X1 Y1 X2 Y2 X1 Y1 X2 Y2 

1977 L-5 5 7_16000 30.270JO 20.50000 411.87000 15_77000 1.47000 29 . 87000 16.32001 
••••• REDEFINING rEFERENCE LINE ** ••• 

1977 L-5 5 7.15565 30.26524 2J.5J1I32 411. A7473 16.77423 1.471181 29.86572 1~.31517 

1977 L-6 6 7.86000 15.14000 17.38000 P.46001 17.53999 0.38000 2fi.Q 7 OOO 12.'18000 
••••• REDEFINING REFERENCE LINE ••••• 

1977 L-6 6 7_846117 15.12250 17.39351 27_ 47749 17.55330 0.3Q7 65 2fi.9';668 12. %234 

TRANSFJRMATION PARAMETERS 

MAP NA ME MAP NO X-ORIGIN V-ORIGIN ANGLE OF RJTATION 

1 0.0 0.0 0.0 
ANGLES 2 0.0 0.0 0.0 

3 0.0 0.0 0.0 
II 0.0 0.0 0.0 

1977 L·5 5 -9.64176 29.08359 1.00063 
1977 L·6 6 -Q.71025 14.92807 0.66328 

...... 



.. 
I\) 

PROFILE NO 

13 

PINC 

0.20 

MAP NO 

o 
1 
2 
3 
4 

5 
6 

59 STATIONS 

271.38 
1473.89 
1479.58 
2580.37 
1465.06 
1384. 80 

PROFILE NO 

14 

969.99 
1611.52 
1432.3 0 
1774.96 
1446. 55 
1404.47 

PINe 

0.20 

MAP NO 

o 
1 
2 
3 
4 
5 
6 

39 STATIONS 

1200.13 1198.31 

•••• INTERPCL~T !C DAr l •••• D~TP.= 12/09IP 1 T:~~=11:14 A~ 

TITLE:- A-A1 PIG_ 6 .1i SICKLE LAKI APEA 

ANGLE NORTH AN Gt.E FLT REF. I'I5T 

72.41 72.41 0.0 

X1 Y1 Jr2 Y2 

e.6'l574 18. 79526 21.75452 22 ... Q3Ll3F=. 
8 .69574 18.79526 2 1.75452 22. 'l3436 
8.69574 18.79526 21.7')452 22.93436 
8.69574 18.79526 21.75452 22. '13436 
8 . 69574 18.79526 21.75 452 22.93436 

18.51436 -9.<)6653 31.49A81) -5. FOO01 
18. 35999 4.08000 31.36996 A. 3 liq o 9 

----- FIELD DATA -----

1497.00 1503.1i1 1 50R. 09 1500.05 1492.17 1473.49 143~. 3~ 13 76. 6A 1328 .4 1i 131i4. A'i 
1616.59 1463.73 134l.83 129 0.9 4 1269.89 12 8 1. 60 1384.82 1693.02 1914. 'i0 17 9 3.22 
1607.57 186 4.74 2069.37 2331.44 27 32.37 3436.3 3 4548. 'il; 5284.91 465°.77 3779.07 
1519.62 1451.25 1450_30 1472.40 1470.94 1472.18 1471.7' 1455.1;7 145°.08 14li9.0'i 
1455.41 1479.91 150l.31 1548.40 1695.54 18'l3.22 1866.87 1626.94 14~3 .7 1 131'.2° 
1359.00 1302.22 1291.71 1293.30 1299.71 1300.83 13 00. 'i0 

TITLE:- B-B1 ~IG. 6.7 ~ICK L, LA KE AREA 

ANGLE NORTH ANGLE FL'l' REF. P IST 

-59.19 59.19 0.0 

X1 Y1 X2 Y2 

21.2797 II 38.63504 14.83589 42.47816 
21.27974 38.635)4 14.83589 42.47816 
21.27974 38.63504 14.83589 42.47816 
21_27974 38.63504 14.83589 42.47816 
21.27974 38.63504 14.83589 42.47816 
30_ 74997 10.099B 24.23999 13.82000 
30.71346 24.06410 24.22554 27.83238 

.---- FIELD DATA -----

12J2.03 1213.37 1222.01 1212.39 1202.61 1199.00 117 5. 5 4 1139.21 1134.10 11 62.46 



..... 
w 

1235.40 
2393.16 
1308.11 

PRO PILE 0 

15 

1471.77 
2175.22 
1338.39 

PINC 

0.20 

~AP NO 

o 
1 
2 
3 
4 
5 
6 

30 STATDNS 

1361.60 
1346.19 
1364.49 

PROFILE 0 

16 

1301.~ 0 

1372.51 
1364.5 9 

PI!lC 

0.20 

MA P NO 

o 
1 
2 
3 
4 
5 
Ii 

66 STATD~S 

13 40. 79 1346.67 
16 17.7 8 154 9.11 
1221.25 123 9.65 
1381.14 135 8 . F,2 
1332.00 1370.66 
13 1 8. 27 132 9 .13 

1609.49 
2305. OS 
1376.66 

1643.05 
2200.94 

1577.3 6 
1714.11 

1559.45 
1447.36 

1609.50 
1345.23 

1839 .7 8 
1294.26 

2369.18 
12 80 .69 

TITL~:- C-Cl FIG. 6.8 SICKLE LAKE AREA 

A NGLE NORTH 

1285.05 
1426 .01 
1361.48 

81.92 

Xl 

15.60589 
15.60';89 
15.60589 
15.60589 
15.60589 
25.11998 
25.06848 

12 86 .4 9 
1505.57 
1355.1 3 

ANGLE FLr REF. D 1ST 

81 . n 0.0 

Y1 X2 Y2 

36.17375 21.25075 36 . 97530 
36.1737'; 21.25075 31;.97530 
36.17375 21.25075 36 . 9 7530 
36.17375 21.25075 36.97530 
36 .17-375 21.25075 36 .97530 

7.52999 30.74997 8. 429 0 9 
21.53731 3~.70367 22.40413 

-.-.- FIELD DA TA -----

12 R1.31 
1574.51 
133 8.19 

1287.25 
1581.61 
1 327.41 

1277. 83 
1~54. 94 

1264.88 
1"53.45 

125 9 .34 
157'i . 3fi 

TI"'LE:- D-Dl FIG. F, . 9 SICKLE LAKE AREA 

ANGLE NORTH ANGLE FIr REF. D 1 ST 

- 2 5.3 q 25.3 9 0.0 

Xl Yl X2 V2 

15.66084 31.30205 10.05623 43 .11172 
15. fi608 4 ~1.30205 10.05623 43.11172 
15.66084 31.30205 10.05623 43.11172 
15. 6608 4 31.30205 10.05623 43.11172 
15.6608 4 3 1.~ 02~5 10.05623 43.11172 
2:.259 99 2 . 65999 19.45000 14.37000 
25.17 98 2 1 6. 666')6 13.43887 28.41 057 

••••• FIELD DlT~ -- ••• 

1 349.09 1423.21 1531.2 fi 1645. 09 17fi3. 85 1A03 .07 1815.53 
133 6 .34 1237.35 1224.41 '19 8 . 8 7 , , 8 2.3!J 1'Q2 .. 2S 11 8 4.5 8 
1270.45 13 00 .81 1357. J7 136g.34 13 61 .11 1375.73 13~1.10 

1331.34 1322.78 1309.44 1309. 9 1 1312.01 1 315 . 63 1325. 1)3 
1394.44 1398 .0 6 140 9 . 88 1447.f7 1442.05 1395.22 1348.~O 
1327.07 1302.SQ 12 85 .33 1280.77 

2481).33 
1265.55 

1263.3 6 
1543.9 8 

1 800 . 82 
11 88 .1 9 
1427. H 
1326.65 
1308.67 

2421.34 
1264.22 

12 79.93 
150 7 .83 

166 <; . 54 
1104. "3 
1454.Al 
D' 0 .1 9 
1307.12 

24H.47 
1277.61 

1307.Q1 
1440.72 

1S 6] . 5 P 

120f .1 P , u, 8.21 
1333.38 
'119. SF 



..... 

.1>0 

PROFILE N) PINC 

17 0.20 

/lAP NO 

0 
1 
2 
3 
4 
r; 

6 

29 STATIJNS 

1445_78 
1883.65 
1244_44 

PROFILE 0 

18 

1406.08 
1765.42 
1272. 6 4 

PIN C 

0.20 

r.A P NO 

o 
1 
2 
3 
4 
5 
6 

37 STATDNS 

1197.01 
1386.28 
15 58.73 
1241.41 

1198.00 
1412.78 
1477.18 

TI'!"LE :- E-El FIG. n.l0 S ICKLE LAKE APEA 

_~ NG LE '10 RTf' 

1344.81 
144 6 .35 
125 1.15 

- 4 S. 4 8 

Xl 

13.68634 
13. 686 34 
13.6 863 4 
13.686 34 
13.6863 4 
23.3 8 313 
23.26999 

1309.22 
1260.55 
1210. 57 

ANr.L E FLf REF. J' I ST 

45.4Q 0.0 

Yl X2 Y2 

25.72790 9.65199 29.69492 
25.72795 9 . 6519° 2'l.69492 
25.727l5 9. fi51 0 9 29.69492 
25.72795 9 .65199 29.694<;2 
25.72715 9 .6')1 0 9 29.69492 
-2. 9 4 774 19.28012 0 . 9 4 R17 
11.07 0)0 19.19000 14.9'lOOO 

.---- FIEL D DATA -----

1271.4 0 
12 23 .2 6 
11 60 . 6 1 

1255.4 8 
1262.70 

121;8.07 
1 296 .0 2 

1298 .0 2 
1302 .2 9 

1334.15 
12 77 . 0 2 

TIT LE:- F-F1 FI G. 6. 1 1 S ICKL E LA KE AIlE A 

A NG LE NORTH 

1198.00 
1427.80 
1332_35 

55.02 

X1 

3.00680 
3.00680 
3.00680 
3.00680 
3.00680 

12.73363 
12.61000 

1196.86 
1438.99 
1253.22 

ANGLE FLf REF. DIST 

05 .02 0.0 

Yl X2 Y2 

24.10147 8.95535 2A .26288 
24.10147 A.95535 28.262R8 
24.10H7 8 .95535 28.26288 
24.10147 8.95535 2f'.26288 
24.10147 8.95535 28.26288 
-4.7 6 047 18.60860 -0.49')82 

9.320)0 18.509<)8 13. 54999 

----- FIELD DATA -----

1197.57 
1427.20 
121'.~8 

1201.36 
1430.45 
1189.37 

1204.39 
1493 .11 
1188.01 

1212.26 
1575.73 
1204.3 2 

1223.46 
1642.12 
1253.6il 

1371.2 R 
12n4.5 ~ 

1244.86 
1634.49 
1311.2 8 

14 n6.62 
, 2PO. 1 <) 

1285.44 
1555.81 
1265.6 5 

155 7.4 ~ 

12 P5 . 9 1 

1350.34 
1529.92 
1240. 66 



.... 
(]I 

PROFILE NO PINC 

19 0.20 

MAP NO 

0 
1 
2 
3 
4 
<; 

6 

35 STATIONS 

1352.63 
1420.39 
1342.44 

PROfILE NO 

20 

1357.92 
1495.0 8 
1359.48 

PINC 

0.20 

l1AP NO 

o 
1 
2 
3 
4 
5 
6 

47 STATIJN S 

1370.'1 0 136 6 .24 
13 98.72 1540. 97 
715.63 518. "79 
644.73 1108.1 'l 

TITLE:- G-Gl fIG. 6.12 SICKLE LAKE AREA 

ANGLE NORTH 

135A.01 
1644.99 
1398.9 9 

89.73 

Xl 

6.63596 
6.63596 
6.63596 
6_63596 
6.63596 

16.36383 
16.23997 

1129.21 
176 0.21 
1406.72 

ANGLE fLT REf. DIST 

89.73 0.0 

Y1 X2 Y2 

24.00945 13. 356!l0 24.04164 
24.00945 13.35680 24.0416U 
24.00945 13.35680 24.041 6 4 
24.00945 13.35680 2U.OU16U 
24.00945 13.35680 24.0U164 
-4.7 89 11 23.08308 -4.63955 

9.26999 22.95999 9.37999 

----- fIELD DATA -----

1300.8'1 
1751.21 
1380.41 

1301.60 
1782.18 
1355.90 

1316.~8 

1836.27 
1337.29 

1331.45 
1691.60 
1327.17 

1341.56 
1475.84 
1339."78 

TI~LE:- H-Hl FIG. 6 .13 SICKLE LAKE AREA 

ANGLE NORTH .~NGLE FLr REf. DIST 

-15.90 15. '10 0.0 

X 1 Y1 X2 Y2 

9.95699 15_44043 7.439 15 24.2A017 
9.95699 15.440n 7.43915 24. 280,., 
9.95699 15.44043 7.43915 24.28017 
'I. '1'i6 99 15 .44043 7.43915 24.28017 
9.95699 15.44 043 7.113915 24.28017 

1 9.83 400 -13. 29RS2 17 .16217 -4.5044 0 
19.65997 0.740 00 17.03998 9.54999 

----- FIELD DATA ---.-

1150.1 U 1366.61 1372.02 13A8.2A 140U. A3 1400.11 14 0 1.33 
1537.10 1535.15 151 3 . 81 1511.25 135°.7 6 10AU.44 826 .39 

375. 10 224. 'l0 66 . 6 9 20.1 'i 226.14 809 .1 8 571i.22 
124 8 . 84 1245.29 1258 .11 1281. 9 4 1321.6 8 1341.19 1321.34 

1354.63 
1386.05 
1361.17 

1404.19 
637.88 
529.52 

1303.79 

1371.20 
1373. 07 
1365.11 

1423. S7 
77 3. 02 
847 .37 

131"7.38 

138'1.62 
136 0 . 87 

1271.37 
941. 15 
711.50 




