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will enable the extension in the Ethiopian Rift to be 
determined. 
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The Great Glen Fault in the Shetland 
Area 
THE Bouger anomaly map of the continental shelf to tho 
west of Orkney and Shetland recently published by Bott 
and Watts1 provides gratifying confirmation of the 
geology of this area which I proposed earlier•. My pre
dictions were based on an interpretation of the aeromag
netio map of the area and include not only most of tho 
deep sedimentary basins proposed by Bott and ·watts 
but also the great NW-SE trending strip of Lewisian 
rocks labelled A by Bott and Watts. 

The chief difference between the gravity map 1 and my 
interpretation map based on the aeromagnetic map of the 
area concerns this anomaly A . On the gravity map 
anomaly A continues across tho north of Shetland to 
about 0° 40' W. The equivalent feature on the aeromag
netic map ends to the east of 1 ° 00' W. 

After consideration of both the geological evidence and 
of the aeromagnetic map I correlated the Great Glen 
fault with a very powerful fault of transcurrent type 
exposed in Shetland and called the Walls Boundary 
fault. In conformity with the pattern of the aeromagnetic 
map I extended the ,v alls Boundary fault north of 
Shetland along a line striking only slightly cast of north. 
This extrapolation takes it through part of Bott and 
Watt's anomaly A. Because their anomaly is not displaced 
along this line they suggest that the Great Glen fault 
must pass to the east of Shetland and not through it. 

This suggestion completely ignores the known geology 
of the area; it fails to take the ,vans Boundary fault 
into account. This fault has all the hall-marks of a great 
transcurrent fault. It must continue to the south and 
north of Shetland for considerable distances. There is 
not,hing on the aeromagnetic and gravity maps to set a 
limit to the extension of the Walls Boundary fault to the 
south. On both maps the line of best fit for it is a smooth 
curve from Shetland to Inverness passing close to the 
west of Fair Isle. 

The extrapolation of the Walls Boundary fault to the 
north of Shetland can be made with less certainty. Tho 
line which best fits both the gravity and the aeromagnetio 
maps lies to the east ofmy original line•. It passes through 
1° 00' W and 61° 00' N and skirts the eastern end of 
gravity anomaly A. 

With this projected line for the fault the nearly N-S 
strike of the fault in Shetland becomes a local deflexion 
of strike from the general NNE strike to the north and 
south of Shetland. The change from concave west to 
concave east can be seen in Shetland, where the fault is 
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intermittently exposed over 59 km. For 31 km after it 
enters Shetland from the south the fault has a strike of 
004°. For 28 km before it leaves Shetland to the north 
the strike is 0ll 0 • The maximum strike necessary to carrv 
it past anomaly A is 020°. • 

This configuration for the fault in the Shetland area 
has the advantage that the Nesting fault (a 16 km dis
placement transcurrent fault (2)) and other major parallel 
faults in Shetland become the en echelon branchc>,; which 
would be expected if such a dcflexion of strik,· took 
place. 

I maintain that Bott and \Vatt s's gravity map not only 
confirms the presence of the deep sodimentary b ai.,; ins and 
crystalline gueiss ridges on tho shelf to the wost •Jf Shet
land which I prodicted 2 but also provides additional 
evidence of the connexion between tho Walls B,rnnclary 
fault and the Great Glen faults and shows that to the 
north of Shetland the fault resumes the strike it Imel to 
the south of Shetland. 
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WE apologize to Dr Flinn for any disquiet we md,y lmvP
causod by omitting to refer 1;o his recent paper 1 • ,vl' 
agree with him that the aeromagnetic map 2 distinguishes 
regions of shallow and deep magnetic basement by the 
smoothness of the contours. We disagree, howcnT, wit-h 
his use of the general anomaly level as an indication of 
sediment thickness, which is the distinction between his 
pattern A anomalies which "probably overlie deep sedi
mentary basins" and pattern B which "covers sedimentary 
basins loss deep than those of pattern A". The usual gEo 
physical approach is to estimate the depth to the basem!:'nt 
using well established quantitative teohniques3 • One of 
the main points of our report• was to present evidence for 
three deep Mesozoic basins marked O, D and E on our 
map. These basins are not delineated in Flinn's inter
pretation, although they do occur within wickr tracts 
which he interprets as sediment covered. 

Flinn has suggested a new line for the Great Glen fault 
which does not cross gravity "high" A north of the Shet
lands. This raises a problem which needs to be recognized. 

To quote Allen 5, "probably the most impressive feature 
of thoroughgoing transcurrent faults is their extreme 
linearity over literally hundreds of kilometres". Largo 
transcurrent faults should now bo interpreted as transform 
faults which play an essential part in the scheme of global 
tectonics as boundaries between plates of lithosphere 
moving laterally relative to each other•. If there is no 
significant internal deformation within the platPR, tho 
fault plane must lie on a small circle with reference to the 
pole of rotation about which the relative motion can be 
described. The trace of the fault plane can onl~· deviate 
from a small circle if either one or both of tho plates suffer 
internal deformation during the movement, or if tho fault, 
plane has been horizontally displaced at, a later stage. 
Thus Bonioff' interpreted the bend in the San Anclrl'as 
fault in terms of sinistral movemont, on tho Garlr.1ck fault 
which started to develop later than the San Andreas. 
accompanied hy severe distort,ion whore they intersect. 
The bends of the Alpine fault of New Zealan,l" l'an ho 
interpreted in terms of splaying of the fault and deforma
tion currently occurring near t,ho bends. 

The new line of Flinn involves changr,s in dircetion of 
the fault south and north of the Shetlands. The bend to 
the north is particularly sharp. Flinn's lino would bo 
aoceptablo if it could bo demonstrated that the r('quir,~d 
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