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in the Faroe Islands 

By Svend Saxov1) 

Abstract 

During the North Atlantic Seismic Project in 1972 possibi-
lities occurred to establish some 130 complementary gravimeter 
stations in Vágar, Streymoy and SuSuroy. 

Because problems arose in connection with the stability of 
the temperature of the Worden Master Gravimeter employed, 
a special investigation with regard to cooling and heating of 
the gravity meter was undertaken. 
The Bouguer anomalies including topographic corrections are 
depicted at the maps and the isogal picture is discussed. It is 
concluded that the Faroe Islands are considered as one unit 
gravimetrically. 

In the summer of 1972 the Laboratory of Geophysics at 
Aarhus University participated in the North Atlantic Seismic 
Project (NASP), which was headed by Professor, Dr. M. H. P. 
Bott at Durham University, Great Britain. 

During the NASP campaign opportunities occurred to carry 
out complementary geophysical investigations, e. g. K. Over-
gaard Hansen & V. Halskov Søndergaard (1973) made a 
systematic study of the magnetic susceptibility of the basaltic 
rocks. Furthermore, a series of detailed gravimetric observations 

') Laboratory of Geophysics, Aarhus University. 
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Fig 1. Key map. 

was executed. Like the most recent gravity measurements 
(Saxov 1971) the observations were carried out along the old 
cairn footpaths (tracks) because the geodetic levelling lines 
follow the old cairn footpaths, the levelling being effected 
during 1895—1899 (Nørlund 1944). In recent years a net of 
roads has been constructed in the Faroe Islands, and as a 
consequence of this road building, the old cairn footpaths are 
not in regular use, and the cairns become dilapidated. That 
made the location of the cairns troublesome and retarded the 
actual gravimetric surveying. In Fig. 1 the areas of obser-
vations are indicated. 

Worden Master gravimeter No. 779 was employed during 
the gravimetric survey. In Fig. 2 is given the drift curve at 
station Tórshavn 6, which was also used as base station during 
the 1970 survey (Saxov 1971). The drift curves for 1970 and 
1972 are almost identical giving a small negative drift rate for 
the first two days, and an almost linear drift rate of the order 
of 0.01 mGal per hour for the remaining period. The drift 
curve for the time July 4th to 8th, and July 21st to 23rd is 
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Fig. 2. Drift curve for Worden Master gravimeter No. 779 at station 
Tórshavn 6; the mean value is 0.27 mGallday. 
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Fig. 3. Drift curve for Worden Master gravimeter No. 779 at station 
Streymoy 56 and Vágar 1. 

given by a dashed line, because the gravimeter was then used 
either in Vágar, Streymoy or Suðuroy. 

It has been mentioned that certain problems in locating the 
cairns gave rise to a slow speed, and with observers being un-
trained in walking in the Faroeish terrain the measurements 
proceeded at a slow pace which means long hours. Unluckily, 
the batteries for the gravimeter turned out to be worn-out, 
and during the long days' work the temperature dropped to 
lower values than prescribed, resulting in lower meter readings. 
That is demonstrated in Figs. 3 and 4 giving the drift curves 
for Vágar 1 and Streymoy 56, and Suðuroy 1, respectively. 

Since no systematic investigation regarding cooling and 
heating of the Worden gravimeter with respect to time and 
value had been carried out, a series of observations was 
accomplished from July 29th to August 6th, 1972. The meter 
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Fig. 4. Drift curve for Worden Master gravimeter No. 779 at station 
Suðuroy 1. 

was placed on the concrete floor in a garage. Another series of 
observations took place October 8th to lOth, 1972. In Fig. 5 
is depicted the decay curve, and it can be seen that 5 to 6 
hours after the battery has been removed the temperature is 
constant, however, being dependent on the external (room) 
temperature. Fig. 6 depicts in the upper part the cooling effect 
during 4 hours, and in the lower part the heating effect, which 
is 4 times faster. 

In order to obtain an idea of the drift curve in periods where 
the battery has been fixed and removed, the drift curves for 
the time July 29th to August 6th and for October 4th to l l t h 
are shown in Fig. 7, in the upper part and the lower part, re-

spectively. It can be concluded that the overall drift is inde-

pendent of interruptions in the current supply. It is also clearly 
demonstrated that it takes between 1 and 2 days before the 
drift is normal when the meter has been without power supply 
for several days. Furthermore, the average value at decreasing 
temperature is a decrease of 0.3 SDU per °F. 

The results obtained with regard to the drop in temperature 
have been utilized (Figs. 3 and 4), the largest correction being 
0.45 mGal. 

Some 130 new gravimetric stations were measured; 26 in 
Vágar, 63 in Streymoy, and 41 in SuSuroy. The gravimetric 
observations have been reduced in the usual manner. The 
geographical coordinates have been computed from the topo-

graphic maps on the scale of 1:20.000. The elevations of the 
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Fig. 5, Decay curve (cooling) for Worden Master gravímeter No. 779. 

stations are given in metres. A density value of 2.67 g/cm3 has 
been employed. Theoretical gravity has been taken from the 
tables published by Andersen (1956). That means that the 
International Formula of 1930 has been preferred (Lambert 
& Darling, 1931) due to the comparison with the previous 
gravity value (Saxov 1969 and 1971), even if a new Inter-
national Formula of 1967 (IAG 1971) has been accepted. Like-
wise, it has been preferred to continue to apply Tórshavn 1 = 
982.10833 Gal based on the Danish Reference Station Bud-
dinge = 981.55800 Gal as the Faroeish reference station (Saxov 
& Spellauge 1967; Saxov 1969) even if newer values have been 
defined (Morelli et al. 1971; Morelli 1976). 

Terrain corrections are computed according to Hammer 
(1939) and Bible (1962). In the rather time-consuming com-
putation of the terrain corrections topographic maps on the 
scale of 1:20.000 and 1:00.000, besides sea charts of the 
Faroeish Sea have been used. The computations have been 
carried out for the zones A to M. 

In the following table we have given the number of the 
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Fig. 6. Cooling and heating of Worden Master gravimeter No. 779. 

gravity station, the numbering following the previous lists 
(Saxov 1969 & 1971); the columns contain the geographical 
coordinates' latitude and longitude, the elevations in metres, 
measured gravity in Gals referred to main station Tórshavn 
No. 1, Free Air anomaly, ordinary Bouguer anomaly, and 
Bouguer anomaly including topographic correction, the ano-

malies being expressed in mGals. 
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Fig. 7. Drift curve for Worden Master gravimeter No. 779 at station 
Skanderborg during connection and disconnection of the battery. 

6 — Fróðskaparrit 



74 Complementary gravity observations in the Faroe Islands 

>> 
0 
E 
O 

< 
u 
<u 
3 

£4 

fc 0 
o m 
p) td O 
0 

• p 

bOiH 
a 
o 

EQ 

fc QJ 
U 

CJ> £-. 
e w 

■ c 

tí O «H 
H 
H 

n 
>>rH 

i - l 
(0 

bO E 
3 
O 

o 
G 

m < 

h 
• H 

<TJ 
O O 
E FQ 

■W 
B O 

■ H 

ta 
> i < - l 

< M 

0 
0) 

& 

(B 

e 
o 
fl FH < 

>% 
- P 

> i d 

u> 
f - t 

m 
í< C3 
o 
w 
A 
O 

« 
Q 

■ H 
■ p 
rđ 

> U 
H 

W 

0> 
- d 
3 

+ J 

> H 
■+> 
Aj 
- 1 

<D 
H J 
3 

P 
• H 

ta 
QJ 

+> 
t -

1 

O 

s 
c 

■rt 

£ 
U 

+> o 
•H 
tffllW 
c 
o 

O 

J 3 

n 
o 

■ H 
V o 
<npz; 

+ J 

w 

n j 

o < 
e r * 

w 
c < 

■ H 

■*c 

« 

• & ■ 

t< 

CQ CO CP lO CO CT> 

Ol Oi <N <N CN Oí 

lO tO 03 lO 

CN Oi <S <N 

(B « M 

M CM M 

CM CJ> CM 

U? iT> lO Ul (O CO 
lO CO ro 

(O lO U3 Lí7 

d - a t D e o m c n c J c o u j r - t i - i 
l o a i c o o ^ c j i C J O i O i — l t — o 

CO CO CO 
co i o CN 

Ifi Cl W M 

<N CO CD CM. 

ifl CJ ai 

o 
<N CN 

í i o í o j N c i j p j n 

i O t O C O i f t C I > r - I c O O t í > m c e i a - C £ ) 

CO (O CN CN 

Oí CM m <ó lO CO CO 

(O D P) O l/l 

W N M p l W N N M c í o i 
tQ <o <D <o to t o t o iO to t o t o IO ' ' o y> cp UJ 

CM CN CM 
(O <D (D CO 

01 N t 4 A b 

o» co t n 

cr> cn o> co 

> J t o r > <o OT 

co co d r co o c i co 

<o O o 

<a tó f j N o i n o i n co 

co t n c o ■-! j > cø 

<~l H M r-t 

TO J - C0 

e . » b- r-. t -
o o a o o 

W t i rt n w 



Complementary gravity observations in the Faroe Islands 75 

( 0 « 3 l f > t * » O C í d , W O O r 5 = r u D c n t - - t D i r ) C 0 r o m O > ^ U J U I L O O I 
co co r - l - (D 
CN CN CN CN ( N 

c n j ± t ^ c i r ) O i n t - - 3 ^ r * i C i o H ' C o c o c u H t o < - i H f o o» .3- H 
O I « & f ^ O j J - t O C ( M O i m » H t v l o t ^ o r o c - O u : i - ( C > æ h H 
ø j o i c o o ^ O C Q O O O í d o a j i ^ i i J u j c o o o i o m v n i r ) ; í ON H 
H H H ' H H H W C í i - Í H ^ I H r - í H H H CN CN CN CM CN CN CN 

e i n ^ O f ^ i ^ ^ a J o c o o c o c n r - c N c n i n c N r - c o H <D =}- co m co 
O t O « 7 d C N O > i - 4 ( O v £ ' C N t : - m C 7 ' l C > C O O U 3 t n r ' « H O i a.' V) O j * O 

í ! IÍ) > r - i m c o c \ i o i n t - - m t o = l - i f j O C > to to ø> rj> CN 
Æ i n u j i n r o c o j - T i - u J r - i o t n a - i r L n i / j tu i - r~ c— co 

j j ' ^ H O í o r o c n c o M m c o t O C J r - l u i o O í a - a - H c r ' co to c- co o. 
u > r - I O ' > V 5 j - u 3 0 c D r o t - o j - ' N C N C N ^ - j - i - - C N t ^ m uo CN H tn m 
l * . i r i a ' C O m c N i i ø H H c o c N i O L n o > u D J O i i n c N c o r - ;* r» co co r-
n t o i r > c ^ c r ) C N i á - c r t n r ^ c o t D < O H o c N r o t ~ - c - - c C - - ± co r-» o o ÍN 

D O O c o t o t o t c o i n H ^ r O ) 
t n t ^ í ø r i t O C i H r o c o a - c o c N O r o j H c o O CO or O 
( ^ C O C M ^ - í O a ' Í O C r í C N H H C N í X ^ to =r co H H O C O 

0 7 t ^ r - C \ ) z f C 4 0 r O ^ - C l H a - C O t - - c O O ) 0 ) O H O C 7 i O t ^ r r O i C N 
j T ^ f O i n c o i n a - H O u - j o i u o o o i u ^ H H o >-i o> t» 
D t n o ^ r c N i o i o t n a - a - H o i o i n H c m i-t to co co 

o t o a c a c o c o a J t ^ c o t ^ t ^ c o c o æ c o c o æ c o c o c o ^ - ^ - j - m m m u - ) 
o o o o o o o o o o o o o o o o o o o c o o o o o o 

o 
l N C l C N C N C N C 4 r ^ C ^ C N C l « C 4 C J ( N C N l C N C J C N J C N C N C N C N C N C N C l CN 
LQ tO <0 lO t£f 10 l£> t£> lO tD *D lX> (& W \D W lO iO CO' (O (O ' O t O il) lO u.) 

c o c t - i n c n c j . o> H ,=r ir> cn r - m ^ o u CN : cn eo cn co o 
i o c N o m n c o H = r o > . 3 - t - - o c N t o i n t o o co co c i to 
c o e ^ c o i n 4 - " > c o a - i n o c o > - - t = r t N O C N > - n c o " O C N ^ -
c o c o r f O O C N C ^ c O c ^ ^ i o r - t ^ T O O i T - o c r i c j ' O o 
o o o o o o o o o O u * > m i n > - n i r > i j - i L n ^ - j i n m 

o 
p* f r * **• I* r - r - t - t» r - tc C O U D c o c ø t o c o c n t c c D í O 

H C í C O ^ i n t o t - - C O C r > O M ; N c o = J - i r - . <o t - Co o o H r-i 
3" zf ^t 3- 3- zr -r a- 3- tn in W in ui ií\ tn u/ tfí m co cí> to 



76 Complementary gravity observations in the Faroe Islands 

tN CM tN ÍN 01 01 i n 01 cn 
C O C O C M C M C M C N r N C N C O C O 

co co tn 

C M O J C M O * C M O Í C 4 « C < 

LO CO t/1 CN co co 
CN t» o> co co 

ro <o u> r o o c i co m 
co t o *n co 

CM, CN CO CO CM CN CX CN (M N (M CN CN N W ' (H W CN H 

co co t o co 01 H 
o . - i i£> H cn CM CO XO i£> 

O) CO (O 

L n t o m t n L O i n i n i o r o co co co tO U} (D 

CO m CN 

CN t - CO CO H CO 
ro m 10 ro un c-̂  

co co co lO M 
i~l tD CO CN CO 

i n CN o i cn 0"> 
O O O) (Ji tJl 

to m co co 

CN CO CN CN CN CO CN CN CO CN 
C N C N C D C O C n c O t C l t O 

CN CO tO CO CO 3" 

CO CN CO 

m in iii i n u i 

c O l O t Ø L Ð t D t Q t O t O L Q t O l O 
CM CM CM CM 

co co co co 

t o t X J t o t o c o t o t o t o 

CO LO IQ 

lO ffi iD 

CN in CN co 

tO 10 vO CD tD 

H c N C O C O t > l D O c O i - t 

a i a " > o c o t j - o < - i c o m 
t n i n c N o o o t n a - c N 

r - r ^ i - r ^ r ^ t - ' C O t O t O 
m L n c n t n L o i n t o i í ^ i n 

t O C D C D C D C D í O l O C D l O 

10 t o co 
H. H H H H H 



Complementary gravity observations in the Faroe Islands 77 

c n o í w ) i N J ' ^ ~ c ~ ' t o o a r — í j ' o i c o m c n 

O l O l O C N O ^ c o r o c n c N i r ^ O c o H ^ o æ O O O ^ O i C N l O t O l O C O H C l 
c - i i o i ^ r r H m c N t D r - j ' m o i m t ~ - o ) i r t a > u 3 ^ - o c N i - t o c o t í í r - c n 

t N C O C O C N C N i H O J C N H C N C N H C N H H H C O O J O l C O C N C O C O £ 0 : l - ; Í - i l -
C H C N O 4 0 J O J C ^ C ^ C N C ^ M C N C N C N O Í C ^ C N C N C 4 C ^ H C N C J « C N C N C N 0 l 

^ 0 > l o H C 0 t * - C 0 C N C N d - C 0 C 0 C N H c 0 O O c N 0 i r * C 0 O r - « C N 
O O O l l O U D ^ - M O í C O C O l O O l C N l O ^ - C O O í H O H c o C O a i t D 

C N C n c o u i H ^ o i o C N c o o c * * o e n c o . a - c o i o H C > C N O ) j * i n 
C O C O J - I l - y J U J l O l O l O l O l O U l l O C N l O ^ t D l í l U l í l - W a - d " - ^ " 

c o d - i j - c o a i c o c N t o i o c N c o c o H c n L O c o i o c n i o < Ð O o o t o < o o o 
l O l O C O O C N H C N z r O O l O l O O O C O C N C N t ^ H O l C O O U Í C N O í O i H 
X O C n O C O I > t - - ( O a » C N C N 0 1 l O C 0 0 1 d - C ^ O O ) d - t - - á ' l O C O C N . O C O C O 
o H o j i o c o o i C N a > a > o c o o i o i a > O H i o o o 4 E - » O H H H O J C N C N 
O O O O O O O O I O I O O I O I O I O I O O O O O O I O O O O O O O 

H W * c o H o c o c ð c N j t - - r - i n i o c o c N i o H i o o o d - t ^ o 3 t n o H to 
c o t o H c o m o o ^ f c o r o a i t o i o ^ - t N i o i o r - o H O i r r o i i o c N c o co 
C O C N C N H t N C N C O C O C O C O C O C O c O C O C J ( N C N ^ C N c N C N C N C N H H 

c o c o o r a H m t o c n a > c o i o c n c o < o u i i o H C v i c o H t ^ H c n ^ o i o i u i 

H u a o j t ^ i o o i o o í r - i o r o H O c o i o i o H c o c o i o t — -J- r - co t o t— r— 
O J - C O H O O H O J C O l O C N C O z f u i H O C N O Í O ^ - C O C N O í r i O O l O 

t - i o c O t o J - d ' a - ^ - J - n ' J - J - d - d - i o i o i O H H o o o o o i c n o o i 
C O C O C O C O C O C O C O C O C O O C O C O C O C O C O C O C O C O C O C O C O C O C O C N C N C O C N 

o 
i ~ Í T - i ^ M r - Í t - i H > - í r - { ^ ^ ^ ^ - { r ^ r ^ H ' - Í ' - i r - \ H ' - i - - \ ' ^ r - \ r - \ r - i r - i 
C O t O t O l O t O i O t O t O l Ø t O t O t O t O c D í Q t C t O t Q l O t O l O t O l O t O tO tO lO 

r ^ c o c o c n o M c - c o c o r ^ c o u ^ r o L D c o u j ^ c ^ c N i o C N c o ^ - c o c - ' C l c o 

c o H t o ^ æ c n ^ O c o o o i c O t o r ^ r - - L n c o c o c o r o c N J - o i H t - - c o t o 
C O C O C N C N C O O H O C N H O J L O C N l O O i r O H r O C O U l l O O ^ J - a - C O C N o 

t O t O C O U 3 0 H H 0 1 H H C N l C N C O m c o ^ l 0 0 1 0 1 C O C O C n c O C O t * - ' t - » l > 
l O U ) t O l O ! O U l U Í U l l O l O I O t O t O U l l O l O l O ^ - 4 - 4 - J - J - = f 3 - J - d - 4 -

o 
l O l O t O t O t O t O t O t O t Q l Ø t O t O t D i O t O t O t O t O l O l O i O t O t O t O (O tD tO 

f - -00 o> 
U ) l O U ) l O U ) U ) l O t O U ) U l l O t O t O l O l O t Q l O l O l O 



78 Complementary gravity observations in the Faroe Islands 

CN CN CN CN CN CN 

<o to CN m co CN CO (O O CO IO CN 

CS (O w w 

W CO (N 

C N C N C N C N C M C N C N C N C N C N C N C N e N C N C N C N C N C N C N 

Cn lí"> CN CO 
CO CN <N 

CN CN <N CN CN <N CN CN CN CN CN CN 

IO IO .tO l ð (O 10 

CO CN CN CN CQ CO 
w cn m ta eo co 

c o i n i n i > 3 - í o C O l C J C N O l cn i/> co 
t o i o t n c o i o j i o t - t - i o r - í o t o i n 

co co CN m cn 
CN CN CN <N <N 

OT Ift CO 
to o> co co' 4 - co 

m, CN co 01 
CN CN CO 

ffl ( 1 lO W /1 

m 01 CN co 

CN <N CN 
o> cn 10 co CN m 10 cn co 

co co co 10 

co H Hi o> t - co to co co to CN w ui 

o> cn o o> o> o 
,CN oí CN <N 04 co 

(Q IO lO t o 

m 10 10 ið to to to m 10 m m 

C M C M C N C N Í C M C N C N C N t N t N t N C M C N C M C N C N C M 
IO CO (O (O <0 l O t O l O t D t O C O t O t O I O t D 

CN lO CO CN CO <Q 

tO (O m W 

CN Ol 0> CN 

co m co CN 
t-- (O (O tO (O w 

in CN co 
cn co co 

co 10 CO 

CO CO CN 

m u N » 01 o H c N C O d - i n í ø t o o o o c n 



Complementary gravity observations in the Faroe Islands 79 

<r> o* co tn <-i <£> to 

(N 04 CN Oí CM 

t o 
1 0 

co 
1/) 

^ í -
1 0 

«> tr> 

o> 
o 
<T> 

o 

( O 

t -
ci 
d-

CO 
t n 

i - f 
( D 

H 
cO 
3 -
t O 

t -
CM 
co 
ua 

CO 

m 
m 

* 

rt Ol t í l 04 CTi 

(D O) (D 0» 0« N 
r-1 H CO CO CO Ol 

(S U) ID 

OJ Oi OJ CM OJ CN 
<-D lO (O (D (O <D 

lO CO vD 



80 Complementary gravity observations in the Faroe Islands 

In Fig. 8 we present for area IV the Bouguer anomalies in-
cluding the topographic correction according to the figures 
given in the last column in the table. Isogals are drawn with 
an equidistance of 1 mGal. It has been preferred to give the 
anomalies with one tenth of a milligal. That does not mean 
that the anomaly values are correct to this unit due to the 
topographic correction. Repeated calculations of this correction 
for a number of stations have given divergences up to 0.3 
mGals. It has to be pointed out that in area IV are included 
areas I, II and III presented previously (Saxov 1971). An 
inspection of the anomaly picture in Fig. 8 gives occasion for 
the following remarks. Firstly, the anomaly curves from + 31 
mGals to + 22 mGals at the southern part of Mykines, Vágar, 
Koltur and Hestur must run along the western edge of Sandoy 
in order to fit into the anomaly picture of Suðuroy. Secondly, 
the minimum in the northern part of Streymoy which was 
suggested at the former gravity map (Saxov 1969) appears 
now more clearly, and there is reason to believe that the + 2 1 
mGal curve closes in the water westwards. Thirdly, a comment 
concerning the changing features of Streymoy. It was remarked 
(Saxov 1971) that it was a surprise to locate a gravity mini-
mum northwest of Kirkjubøur. The new measurements have 
only emphasized this minimum, and they have also given rise 
to several local features, e. g. the minimum north of Kaldbak. 
Finally, it may be remarked that the gravity picture seems to 
indicate that the geology of Streymoy may not be so simple 
as previously believed. In this connection it can be mentioned 
that there are inconsistencies in the seismic records in the Tórs-
havn region (Casten 1974; Bott et al. 1976). Also in the in-
vestigation by Pálmason (1965) an unsolved problem remained 
at KollafjørSur along the profile Tórshavn—Hvalvík. This 
problem could equally well be due to inconsistencies in the 
Tórshavn region. 

Anyway, the seismic surveys in 1969, 1972, and 1975 have 
all given reliable records from the northern part of Streymoy 
as well as from Vágar and the northern part of Eysturoy 
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Fig. 9. Bouguer anomalies including topographic correction in Suðuroy 
(area V). 
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(Fuglafjørður), whereas there are question marks against the 
records in the southern part of Streymoy. 

The anomaly picture of Suðuroy is presented in Fig. 9. If 
there has been a surmise that the Faroe Islands consisted of two 
parts gravimetrically, SuSuroy being the one part, the present 
gravimetric picture indicates that the Faroe Islands act as one 
unit gravimetrically. The new measurements add to the de-
tailed picture, and also here the gravity picture seems to point 
to a more irregular geology. 
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ÚRTAK 

Tá North Atlantic Seismic Project varð framt á sumri 1972 bar í 
hesum tíðarskeiði til at gera nakrar tyngdarmátingar til ískoytis, og 
vórðu so statt um 130 nýggjar støðir valdar í Vágum, Streymoy og 
Suðuroy. Trupulleikar vóru við tólunum, so at hin ásetti hitastillarahitin 
kundi ikki verða hildin. Tí varð eftir at mátingarnar vóru av, gjørd 
serlig kanning viðvíkjandi køling og hiting av tyngdarmátinum. Bouguer 
frávikini saman við staðfrøðiligari beining eru sett á kort, og myndin av 
frávíkunum verður umrødd. Úrslitið er tað, at Føroyar tyngdarmáti við-
víkjandi eru at rokna sum ein eind. 


