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1. Introduction 

Marine magnetometer data collected in southern Davis Strait have been 

compiled and processed for public distribution in three forms: 

1. · digital files containing point values of magnetic anomaly and total mag­

netic field, along w~th cruise, time, and position description; 

2. plots of magnetic anomaly profiles along ships' tracks. at a scale of 

1:250,000; 

3. preliminary contour maps of magnetic anomaly at a scale of 1:250,000. 

2. Area covered and sources of data 

Data were col lee ted in a zone extending rou~hly from Cape Chi~ley to 

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

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 magnetic field data were collected in 1976-77 and 1980-81 during 

the . seven survey cruises . listed in Table 1. All cruises were sponsored by 

agencies operating out of the B.edford Institute of Oceanography: the 

Atlantic Region of the Canadian Hydrographic Service, and the Atlantic 

Geoscience Centre of the Geologic~! Survey of Canada. 
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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 

a_ccuracy is estimated to be 200 metres or better. 

3. Data processing 

Data were edited to remove spikes and other obvious perturbations such 

as noise bursts associa ted with ship's radio transmissions. No corrections 

were applied for diurnal variations, although some segments of data were 

deleted where high crossover discrepancies correlated with increased levels 

of magnetic activity derived from the pertinent EPB Geomagnetic Bulletin$. 

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 area. See Table 2 for an index to files, and 

Figure 2 for a file index by area. 

The original tape produced. at AGC and furnished to the EMR Computer 

Science Centre (588 Booth Street, Ottawa, KlA OE8) 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. 
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In addition to containing all the point values inside a one-degree 

(latitude) by two-degree (longitude) map area~ each file also includes all 

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 contouring programs, in order to minmize 

contour shifts across boundaries of neighbouring charts. 

Within any given map file, each data point is written as one record 

containing the followi ng 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 using FORMAT (112, 17, I7, 15, IS. 14). For example: 

750182711648 525010 497374 -28g539a10000 

Based on this example, the record variables are defined as follows: 

1. Time; a twelve-digit number where the first two digits are year 

number, 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. 
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2. Latitude: in degrees and decimal degrees x 10000, 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: value derived by subtracting the IGRF 1980 

reference field, e.g. -289 nanotesla 

5. Tqtal 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 pos i tion along ships' tracks. The tracks serve as position-dependent 

abscissae; field strength ordinates are plotted perpendicu1ar to the tracks 

at a scale of 800 nanotesla per 2.54 cm. Projection is Lambert Conformal. 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 the corresponding digital. . 

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

Section 4. 

The profile plots submitted to this Open File were produced originally 

as working drawings for the purpose of assessing the quality and distribution 

of data. On the original plots, positive magnetic anoma1ies were drawn in 

red and negative anomalies in blue. Depending on the process used to produce 
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copies of these plots, colours may be difficult to tell apart: in the Ozalid 

process~ red is reproduced more strongly than blue. 

6 •. Con·tour maps of the magnetic anomaly 

Contour maps have been drawn for all .23 map areas pertaining to this 

Open File. Projection is UTM, at a scale of l to 250,000. 

Contours were generated by the CalComp General-Purpose Contouring 

Package II (GPCP-II). As our version of GPCP had a limited input capacity, 

data volumes in each map area were first reduced by a gridded averaging tech­

nique: all point values within pre-defined map "cells·· were averaged> and 

the resulting mean values were then assigned to the cell mid-points. 

A cell size measuring 2 minutes of latitude by 3 minutes of longitude 

within a 1° x 2° block was selected for pre-gridding. To 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 

Cell siz~s for pre-gridding and GPCP gri~ding were selected according 

to data density and requirement for detail. The final choice was made on the 

basis of whichever combination gave the most '"reasonable" contours consistent 

with the nature and distribution of the data. --
Contours matched reasonably well across most map boundaries. Problems 

with the data, however, resulted _in questionable contours within a number of 

maps: these were attributed largely to short-term variations in the magnetic 

field for which suitable corrections were unavailable. In the past> ad-hoe 

adjustments have been applied to the data to improve the quality of· contours 



- 6 -

(Hunter, Shih, and Macnah, 1982) ; for this Open File, it was deemed 

preferable not to attempt similar levelling corrections. Instead, the map 

areas with faulty contours were highlighted with heavy borders, and caution­

ary notices printed in the margins. Users may wish to attempt computer or 

· manual contouring of the data in these areas, in which case they should have 

recourse to the profile plots and the digital files. 

7. Acknowledgements 

John Woodside con t ributed to the processing and preparation of the 

data through helpful comments and suggestions. Wu Mingxian pinpointed con­

touring problems through a careful analysis of contour maps and profile 

plots. 

8. Bibliography 

Hunter, C., Shih , K.G. and Macnab, Ron, 1982 

A compilation of marine magnetom~ter data from the southwest 

Labrador Sea: Geological Survey of Canada Open File 850. 

I nternational Association of Geomagnetism and Aeronomy (IAGA) 

Division 1, Working Group 1, 1981 

International Geomagnetic Reference Fields: DGRF 1965, DGRF 

1970, DGRF 1975, and IGRF 1980: American Geophysical Union, 

Transactions, V. 62, p. 1169. 



- 7 -

TABLE l - CRUISES 

Year Cruise Number 

1976 MARTIN KARLSEN 76-019 

1977 MARTIN KARLSEN 77-016 

1980 HUDSON 80-028 

1980 BAFFIN 80-031 

1980 HUDSON 80-035 

1981 DAWSON 81-038 

1981 HUDSON 81-045 
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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 

23 22352 
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FIGURE CAPTIONS 

1. Map of Davis Strait , showing ship tracks over which data released in 

this Open File were collected. 

2. 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. 

3. NR.l~ map area and external ~0 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 



FILE tHME 2Z226 
CRUISE A~O ~TAT TONS : H 103l 505 
Cl<UISE A NO STATUJNS l 8 lu3R. 3518 
CRLJISE ANO STATIQN.5 . f31045 256Q . 
FILt-N.\M E· . 222 3h 
CRUISE /I N 0 ~TAT !ONS . ~0031 1711 . 
CRUISE AND STATIONS ' eco35 5R9 
CRUISE A N 0 ST AT TONS . olC33 5395 . 
CRUISE ~ N 1) ST AT I ONS I 81045 153? 

FILE NAME ~2Z4t:> 
CRUISf AND STATtlJNS I eJv2B 60 
CRUISE AND STATIONS : 80031 1205 
Ci<.UlSf:: AN (l ST!\TlONS : 80035 1540 
CRUISE AND ST~TIONS l 8103 8" ~obO 

FILE ~~ME 22256 
CRUISE ANO STATIONS . 80028 3~4 . 
CRUISE AND STATTONS I 8003-5 1877 
CRUISE AND STATIONS I 81038 57'34 

FILE NAr-ie ·. 22266 
C"RU IS E A~O STATIONS : 80028 1054 
CRUISE AND STATtONS l . 81)035 9?.6 
CRUISE A ND STATIONS : . 810 3 9 ~ 3833 
C RU IS E A NO STATIONS I 81(j45 584 

FILE NAME . 22218 
CRUISE A.N D STATIONS l 76019 68 
CRUISE AND STATIONS & 77016 340 . 
CRUISE AND STATIONS I P,0035 222 
CRUISE AND ST AT TONS l 61038 3458 
CRUISE ANO STATIONS : 81045 2090 

FILE NAME 2222.S 
CRUISE AND STATIONS I 80031 . 781 · 
CRUISE ANO STATIONS . 8003 5 49Q . 
CRUISE ANO STAT10NS : 81038 6781 
CRU 1S E ANO STATIONS l 81045 3562 

FILE f'Hp.IE 22238 . ~ 

CRUISE AN 0 STATIONS 80028 402 
CRUISE AN D STATIONS 80031 2074 
CRUISE AN O STATIONS . 80035 . 1171 • 
C RU IS E AN D STATIONS I 81038 7456 
CRUISE AN 0 STATIONS . 81045 1747 . 
FILE NAME i2248 
CRUISE AN D STATIONS I 60028 2117 
CRUISE AN O STATIONS I eoo31 12~3 
CRUISE AN O STA.TIONS . 80035 2052 . 
CRU!St AND STATIONS I 81038 7043 

FILE NAME 222~8 -CRUISE AND STATIONS ' 80028 255;l ' --
CRUISE ANO STATIONS . · eoo35 2461 • 
CRUISE ANO STAT!DNS . 61038 - f> 99_7 • -· 

FILE NAME 222 613 
CRUISE AND STATIONS I 61.)028 2223 
CRUISE ANO STATIONS : 80035 l2't3 
CRUtSE A.NO STATIONS l 61038 41~2 
CRUISE A~ D STATIONS l 81045 539 

FILE NA.f'!E 22310 
CRUISE AND ST AT TONS . 77016 77 . 
CRU IS!: AND STATIONS t 8003l 497 
CRUISE ANO STATIONS J 80035 210 
C RU IS E AND STATIONS I 81038 5256 
CRUISE AND STATIONS . 81045 2.363 • 

FILE NAME 2'2320 
CRUISE ANO STATIONS I 80028 280 
CRUISE AND STATIONS i B0031 1637 
CRUISE ANO STATIONS . 80035 150 ~ . . 
CRUISE: ~ND ST ATIONS I 81038 69~2 ·-
C RU IS E AND STATIONS . : 61045 2952 



FI l E NA ~E 22330 
CRUISE A "'If) ST AT TONS . f3002B 26!t8 . 
CRUISE 6Nn STATIO!l:S : 80031 2911 
CR U lS E ANO ST~TIONS 1 80035 545 
CRUISE ANO 5TATIIJN5 i C\1{)3~ 62.61 
CRUISE AH) ST U IONS . 81(J45 1248 . 
FILE NAME 2 i 31.(> 
CRUlSE AND STATIONS : 80023 5499 
C RU IS f A ND .STATIQNS ' · f.Cv31 1274 
CRUISE AND ST AT TONS . P0035 · 2304 . 
CRUISE AN 0 STATIONS : 81038 522Z. 

FILE NAME 22350 
C RU IS E A NO STATIONS l 80U2CJ 371Q r 
CR u Isc:· AND STATIONS . 80035 31~3 ! 

::! • 
CPUISE ANO STAT!ONS : e103a . 5163" 

FILE NAM E . 223 60 
CRUISE AND STATIONS l A0028 2104 
c~u ISE AN I) STATI ONS . 80035 l 38.4 . . 

l _ . CRU ISC: ANO STATIONS . . 81038 3415 . 
-' CRUISE AND STATIONS : . 81045 256 

F!L E NA>-1E · 22302 i 
.:_,. _ CRUISE ANO STATIONS . 76019 . 3Z • 

CRUISE AND STAT!ONS : 77016 2195 
C~UISE ANO STATIO~S i 80031 1067 

J. C RU IS E A NO STATIONS I A0035 12'1 
CRUISE ANO ST AT IONS . 81039 44~3 . 

-> -., C~UISE . ANO STATIONS I 8104? . 81.5 

FI l E NAME 22312 
C RU IS E A ND STATIONS ' 80028 1032 

). CRUISE AN 0 ST AT IONS . 80031 1565 . 
:; 

CRlJ ISE ANO STATIONS l 81038 7134 ·- CRUISE ANO ST!\TIO"lS l 81045 25l3 

I :.. 

FILE NAME 22322 
. . CRUISE AND ST AT TONS . · 80028 1785 : • 

CRUISE AN D ST~T!ONS I 80031 2434 t -; CRUISE AN D STATIQNS ' e103a 5636 
CRUISE AN D STATIONS I 81045 255.4 

F ! LE N .~ME 22332 
CRUISE HID ST AT'( ONS : 80028 2724 
CRU lS E AND STATIONS ' 80031 2706 
CRUISE AND STATim~s I eoo35 432 
CRUISE ANO STATIONS : . 81033 4400 
CRUISE: ANO 5T4T"'CONS I 81045 85b 

FILE NAME 22342 
. ........ 
", 

CRUISE ANO STATIONS l 80028 4214 
CRUISE AN D ST AT IONS . 80031 771 • 
CRUISE ~ND ST4TIONS l 80035 1984 
CRUISE AND ST AT IO"I S I 81036 3192 

FILE f'J4f'!E 22352 
CRUISE AND ST AT IONS : 80028. 2322 
CRUISE ANO STAT IONS : 80035 1852 
CRUISE ANO STATIONS : 81033 1263 
TOTJ.l STATI ONS 230f.66 

:. 
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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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