A marine geophysical project

Magnetic measurements

By P. Hedebol Nielsen

This is a preliminary note on a marine geophysical project
the aim of which is to obtain some geophysical information
about the economic zone of the Faeroe Islands. The project is
organized by Jéannes Rasmussen (Geological Survey of Den-
mark and Foroya JarOfre®isavn), but ships have been made
available by the Faeroese government and the collection and
processing of the data is conducted by the author in collabora-
tion with the laboratory of geophysics at Geological Institute,
University of Aarhus. Only magnetic measurements have been
made until now but to decrease the ambiguity of the interpre-
tation other methods will, hopefully, be included later.

In the summer 1976 marine magnetic measurements were
carried out on board M/V Dagstjernan and the approximate
positions of the lines are shown on fig. 1. The total length of
the lines is about 7000 km and along these lines the following
measurements were made: the water depth was measured by
echo sounding, the position was found from Decca and Loran-
C observations and the total magnetic field was measured by
a marine proton magnetometer (kindly lent by the Geological
Survey of Greenland).

Most of the lines are along green Decca lines (North Scottish
chain) and fixes were made when crossing a red line or with
time intervals of 5—15 minutes. The difference between Loran-
C and Decca fixes (and the absolute error (?), may reach nearly
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Fig. 1. A rough sketch of the lines along which the geomagnetic field
was measured with M/V Dagstjornan 1976. The letters AA’, BB’, CC’
and DD’ denote the lines of fig. 2 and 3.

2 km but the repeatability is much better, probably a few
hundred metres except at sun rise and sun set (all measurements
were made during day time because the magnetic field varies
more during night time). Decca is, however, unreliable north
and north west of the islands and in the sounds, and Loran-C
observations are occasionally wrong by 10 units (= 10 micro
second).

The magnetic field was recorded as an analog curve by a
strip chart recorder. Because of the large amount of data and
the highly variable magnetic field above the Faeroese basalt
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Fig. 2. Shows the uncorrected total magnetic field along the lines AA’
BB, for the location see fig. 1. The speed of the ship was appr. 10 knots.

(1 gamma

100000 gauss = 1 nT).
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lavas a digital registration would have been a valuable aid and
a digital registration is planned for the continuation of the
measurements to the sea south and south west of the Faeroes
(summer 1977).

The purpose of the magnetic measurements is primarily to get
a mapping of the structures and extension of the rather mag-
netic basalts. The basis of such an analysis must be a know-
ledge of the magnetic properties of the rocks. As a random
choice a number of dredged erratics have been measured in the
laboratory and the mean value of the susceptibility was found
to be around 0.002 (cgs-units) and the Q-ratio*) scattered from
less than 1 to more than 10 with a mean value of about 4;
these results are in agreement with previous results (Hansen et.
al. 1973 and Levlie et al. 1975).

The interpretation will be published elsewhere but the main
features of the measured magnetic field are shown by fig. 2
and 3. The magnetic field is highly irregular close to the islands
but generally with larger amplitudes to the west than to the
east. At some distance east of the islands the field becomes
smooth and with a very small variation until the deep Faeroe-
Shetland channel is approached; the channel is connected with
a smooth anomaly of a few hundred gamma. The western
boundary of the smooth field east of the Faeroes seems to
follow the deepest part of the depression between the islands
and the banks to the east of the Faeroes (Nélsoyar banki and
Sandoyar banki); this may be the eastern boundary of the
Faeroese lavas.

The channel between the Faeroe Islands and the Faeroe Bank
in the south west is also connected with a rather smooth field
which indicates that the magnetic basement is at a considerable
depth in the channel.

.. During the campaign the magnetic field was measured con-
tinuously at Royndarstedin in Hoyvik near Térshavn and this
co-operation is gratefully acknowledged.

*) The Q-ratio is the ratio of the remanent (permanent) magnetization
divided by the induced magnetization in the normal field of the Earth
(here 50000 gamma = 0.5 gauss = 50000 nT).




S0y

A marine geophysical project

Pl puy [ 81 235 ‘. AQ pur DD souty aqr Suojy pparf onouSvw vio; aq1 samoqs ¢ Sty

385 uee 99 LYY 32 boe L8l e e e 20€ 08T 292 0% oz 002 1233 09T chT °2T oot a% ce ok oz
e e s I L k) 1 ¢ SR 158 1 i 1 1 1 L L SO, SOt | k RASEUE LA _la::
sajnuiw

%h’ To0GEh
i s
s d e

- — Sl f L P a.
T~ B Tt SR /\\.)L/, / /...s\ _./) \t{gﬁ\/\/ I\J e

ewweb ‘oo

ﬁ:!}

Fo0cth

o 9 )
\ R

[Te0505
F-eoe0s
[~oot1s

o0b1s

[Tooe1s

ewweb
TTe00zZs




100 A marine geophysical project

REFERENCES

Abrabamsen, Niels, 1967. Meddelelser fra dansk geologisk forening 17,
371—384. Some paleomagnetic investigations in the Faeroe Islands.
Hansen, K. O. & Sondergaard, V. H., 1973.. FréOskaparrit 21, 34—50.
In situ determination and statistical analysis of magnetic susceptibilities

of basalts of the Faeroe Islands.

Lovlie, R. 1976. Geophys. J. R. astr. Soc. 45, 219—229. Post-baking alte-
rations and partial remagnetization in five baked tuff layers from the
Faeroe Islands.

Lovlie, R. & Kwvingedal, M. 1975. Geophys. J. R. astr. Soc. 40, 45—54.
A palaeomagnetic discordance between a lava sequence and an asso-
ciated interbasaltic horizon from the Faeroe Islands.

Schroder, Niels F. 1971. Fré8skaparrit 19, 20—29. Magnetic anomalies
around the Faeroe Islands.

URTAK

Summarid 1976 vérSu gjordar sigulmagnskanningar uttan um Feroyar
(1. mynd). Endamalid vid kanningunum, sum halda fram i 4r, er at vita
hvussu tad sigulmagnada basaltgrytid er hdttad og hvussu langt 4t tad
rokkur.

Tilfari® er ikki lidugt vidgjert enn, men 4 2. og 3. mynd sest jard-
siguleki® uttan um Feroyar { hevudsdrittunum. Nest oyggjunum er okil
sera skiftandi, men vanliga er sveipurin storri vestan fyri oyggjarnar enn
eystanfyri.

Eystan fyri dypid millum oyggjarnar og bankarnar ba8ar, Sandoyar
og Noélsoyar banka, er sigulekid javnari, eysturmarki® 4 foroyska basalt-
hdslettanum kann tf val vera her. Hetlandsrennan sjilv synir bara nekur
hundrad gamma, javnt fravik. Eisini dypi® millum Feroyar og Fercya-
banka synir eitt spakuliga skiftandi siguleki; hetta miSar iméti ar rettu-
liga langt er niSur 4 sigulmagna® grétsleg 1 hesum rennum.

Summarid 1977 ver8ur farid undir mitingar sunnan og vestan fyri
Suduroynna, og wtlanin er eisini seinni at nyta adrar jardalisfrediligar
kanningarhettir, t{ sammetingin av royndunum frd ymsum kanningar-
hattum gevur mest eftirfarandi drslit.




