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1. Introduction

Marine magnetometer data collected in ;outhetn.pavis Strait have been
compiled and processed for public distribution in three forms: |
1.  digital files containing point values of magnetic anomaly and total még-'
netic field, 510ng with cruise, time, and position descriptionm;
2. plots of magnetic anomaly profiles along ships' tracks, at a scale of
1:250,000;

3. preliminary contour maps of magnetic énomaly at-a scale of 1:250,060.

2. Area covered and sources of data

Data were collected in a zone extending roughly from Cépe Chidle§ to

Capé Dyer, shown in Figure 1. For ease of handling and display, the data set
e .

was subdivided into twenty-three areas defined by the Natural Resource Map
(NRM) series, and shown in Figure 2. A digital file, a profile plot, and a

contour map have been produced for each area.

Total ﬁagnetic field data were collected in 1976-77 and 1980-81 during
tﬁe.seyen survey cruises’lisfed in Table 1. All cruises were séons;red by
;gencies opera?ing out of the Bedford Institute of Oceanography: the
Atlantic Region of the Caﬁadian Hydrographic Service, and the Atlantic

Geoscience Centre of the Geological Survey of Canada.



-Proton precession magnetometers were used for all measurements, with
sensors towed a minimum of two ship lengths astern. Navigation was performed
.with a combination of rho-rho Loran-C and satellite navigation. Positioning’

accuracy 1s estimated to be 200 metres or better. -

3. Data ﬁrocessing

Data were edited to remove spikés and other obvious perturbations such
as noise bursts associafed with ship's radio transmissions. No corrections
were applied for diurnal variations, although some segments of data were
deleted where high crossover discrepancies correlated wifh increased levels
of magnetic activity derived from ghe pertinent EPB Geomagnetic Bulletins.

Magnetic anomaly values were calculated with reference to IGRF 1980

(IAGA, 1981).

4. Digital file contents and formats
All data have been written in 23 files on 9-track magnetic tape, each .
file corresponding to one NRM Qrea. See Table 2 for an index to files, and

Figure 2 for a file inﬁex by area.

The original tape produced at AGC and furnishe& to the EMR Computer
Science Centre (588 Booth Street, Ottawa, K1A QOE8) for public distribution is
EBCDIC-coded at 1600 bpi. On user request to CSC, the data can be supplied

at 800, 1600, or 6250 bpi, at a cost of $500.



In addition to'containing all the point values inside ; one—degree
(latitude) by two-degree (lonéitude) map area, each file also includes ali
the external data points that.lie.within .5 degree (latitude or longitude) of
"the map boundary - see Figure 3. External points are included in each map
file primarily for use by automatic coﬁtou;ing programs; in order-to miomize

contour shifts across boundaries of neighbouring charts.

‘Within any giveﬁ map file, each data point is wriéten.as one record
containing the following variables:

1. Time and cruise identification

2. Latitude

3. Longitude

4. Magnetic anomaly

5. Total magnetic field.

6. Spare columns (not used)
" The record is written usiﬁg FORMAT (Ii2,117, 17, 15, I5, 14). For example:

750182711648 525010 497374 -289539870000

3ased on this example, the record variables are defined as follqws:

1. Time: a twel?e-digit number where the first two digits are year
numbe¥, the next three are cruise number, followed by a
three-digit (Julian) day number and a four-digit time (hour and
minute in GMT) e;g. year 1975, cruise number 18, day 271,

time 1648.



2. Latitude: 1in degrees and decimal degrees x iOOOO, e.g. 52.501 N.
3. Longitude: in degrees and decimal degrees x 10000. West
longitudes are positive, e.g. 49.7374 W. . |
4. Magnetic anomaly: v;lue derivéd by subtracting the IGRF 1580
‘ reference field, elg.'—289 nanoteslé
5. Total magnetic field: the earth's magnetic field, as measured by
the magnetometer, e.g. 53987 nanotesla.

6. Spare columns: zero—-filled in all records.

5. Profile plots of the magnetic anomaly

These plots display the variations in the anomaly field as a function
of position along ships' tracks. The tracks serve as position-dependent
abscissae; field strength ordinates are plotted peréendicular to the tracks
at a scale of 800 nanotesla per 2.54 cm. Projection is Lambert Qonformal at
a scale of 1 to 250,000 with standard parallels 50°N and 60°N.

The digital magnetic anomaly values were used to produce these
profiles. For any given map area, all points in tﬁe cotrésponding aigital.

file are shown, i.e. internal points plus the external points described in

Section 4.

The brofile plots submitted to this Open File were'prodﬁcedmatiginally '
as working drawings for the purpose of assessing the quality and distributiomn
of data. On the original plots; positive magnetic anomalles were drawm In

red and negative anomalies in blue. Depending on the process used to produce



coples of these plots, colours may be difficult to tell apart: in the Ozalid

process, red is reproduced more strongiy than blue.

6. Contour maps'of the magnetic anémaly

Contour maps have been drawm for.all'é3 map areas pertaining to this
Open File. Péojection i; UTM, at a scale of 1 to 250,000, '

Contours were‘generated by the éaiComp General-Purpose Contouring
Package II (GPCP-II). 'As our:versiod of GPCP‘had a limited input capacity,
data volumes in each ﬁap area were first reduced bf a gridded averaging tech-—
nique: all point values within pré—defined map "cells”™ were averaged,.and
the resulting mean values were then assigned to the cell mid-points.

o A cell size measuring 2 minutes of latitude by 3 minutes of longitude
within a 1° x 2° block was selected for pre—gridding. io suit input require-
ments,‘further gridding was performed by GPCP, using the pre-gridded and
averaged values defining the 40 x 30 matrix of point values o

Cell sizes for pre-gridding and GPCP gridding were selected according
to data dens?ty and requirement for éetail. The final choice Qas made.on the
basis of whichevef combination gave the most ~reasonable™ contours consistent
with the nature and distribution of the data. . . R

Conéours matched reasonably well across most map boundarieg. Problems
with thé data, however, resulted in questionéble contours within a number of
maps: these were attributed largely to short—term varia;ions iﬁ the magnetic
field for which suitable corrections.were unavailable. In the past, ad-hoc

adjustments have been applied to the data to impto?e the qual;ty of contours



(Hunter, Shih, and Macnab, 1982); for this Open File, it was deemed
preferable not to attempt similar leveiling corrections. ‘Instéad, the map
areas with faulty contours were highlighted Qith heavy borders, and caution-
ary notices printed in the margins. Users may wish to attempt computer or

- manual contouring of the data in these éreas, in which case they should have

recourse to the profile plots and the digital files.

7. Acknowledgements
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Year

1976

1977

1980

1980

1980

1981

1981

TABLE 1 - CRUISES

Ship

mﬁn mSEN
MARTIN KARLSEN
HUDSON.

BAFFIN

HUDSON

DAWSON

HUDSON

Cruise Number

76-619
77-016.
80-028
80-031
80-035
81-038

©. 81-045



TABLE 2

Digital Files and Natural Resource Map Areas

File No. ’ . NRM
1 © 22226
2 22236
3 22246
‘4 22256
-5 22266
6 22218
7 22228
8 22238
9 22248
10 22258
11 22268
12 22310
13 22320
14 22330
15 22340
16 22350
17 22360
18 22302
19 22312
20 - 22322
21 22332
22 22342

N
w

22352



FIGURE CAPTIONS

Map of Davis Strait, showing ship tracks over which data released in
this Open File were collected.

Natural Resource Map (NRM) areas described in this Open File Report.
Five~digit numbers identify each map area in the NRM numbering scheme.

.'Other numbers describe the order in which the digital map files were

written to magnetic tape.

- NRM map area and externmal %° margin. For each map area described in

this Open File report, a digital file exists that contains all points

within the map area and the external margin.
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APPENDIX A

QUANTITIES OF DATA POINTS PER CRUISE AND MAP AREA
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APPENDIX B

TRACK PLOTS IN EACH MAP AREA
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APPENDIX C

REDUCTIONS OF CONTOUR MAPS’
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