
352 University of California Publications in Geological Sciences 

an appendix to Mclntyre's paper (1954, pp. 219-220). A number of our con
clusions are at variance with the hypothesis favored by Read, Phillips, and 
Wilson on the connection between the folding of the Moines and the thrust 

movements: 
1. There has been a single penetrative movement about a common B-axis in the Moine Schists, 

the mylonites above the Moine Thrust and the deformed Lewisian, Torridonian and Cambrian 
rocks below .... The conspicuous B-axis must have been imprinted in post-Cambrian time. 
................................. 

3. Repeated movement is indicated locally by brecciation, movement on joints and even myloni
tisation of the older mylonites of the Moine Thrust. [Christie et al., 1954, pp. 219-220]. 

The presence of folds with axes plunging to the east and the southeast in the 
mylonitic rocks in the thrust zone has been noted by Wilkinson (1956) in Eire
boIl and by Johnson (1956) in the Lochcarron and Coulin Forest areas. The 
structural relations in the Coulin and Lochcarron areas have been described by 

Johnson in later publications (1957,1960). 

STATEMENT OF THE 'PROBLEMS 

The Survey memoirs contain a full and detailed description of the large-scale 
structures in the Assynt area, but references to small-scale features such as minor 
folds and lineations are few and brief. Two systems of folding in the Moine 
schists are mentioned in all three memoirs dealing with the area (1907, p. 468; 
1926, p. 121; 1931, pp. 10, 28), and the authors of the Northwest Highland and 
Central Sutherland memoirs (Clough, in Peach et al., 1907, pp. 506-507; Read, 
1931, p. 10) make specific reference to folds in the mylonitic rocks. Subsequent 
investigators (e.g., Phillips, 1937, 1945; Wilson, 1953; McLachlan, 1953) have 
described the geometry of small-scale struct'llres in the Moine schists, and recently 
(Wilson, 1953; Mclntyre, 1954) the "plast;ic" style of folding in the schists has 
been contrasted with the "brittle" style of deformation in the mlyonites. 

The authors of the Northwest Highland memoir claim that the two "systems 
of folding" in the schists were "evidently produced by the same series of earth
stresses" in post-Cambrian times (1907, pp. 468, 601). Read, on the other hand, 
considers (Read et al., 1926, p. 121) that they were formed during two distinct 
phases of deformation: the east-southeast trending folds were produced during 
an early phase and the north-northeast trending folds originated with the thrust 
movements during a later phase. Read (1934) has developed this interpretation, 
and concludes that the east-southeast trending folds were contemporaneous with 
the general Moine metamorphism and are of pre-Torridonian age. This view has 
been supported by Phillips (1937, 1949, 1951), Wilson (1953), and McIntyre 
(discussion of Wilson, 1953; 1954). The evidence presented by Bailey, Kennedy, 
and MacGregor (see MacGregor, 1952), however, suggests that the Moine meta
morphism and folding were entirely "Caledonian" (post-Cambrian), a conclu
sion that is in harmony with the views expressed in the northwest Highlands 
memoir on the origin of the folds. These closely related issues are the main sub
ject of dispute in the present-day "Highland controversy." The problems involved 

in these issues may be summarized in the following way: 
1) What is the relationship between the two groups of folds~ 
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2) What is t.he relationship of each group of folds to 
a) the reglOnal metamorphism of the Moine schists and 
b) the thrust movements? ' 

SCOPE AND PROCEDURE 

The primary purpose of the present stud" . 
tectonics of a part of the thr t b y .IS to gIve a detaIled account of the 

us zone em racmg lar d 11 
and to develop a kinematic inter I' t t' f ge- an sma -scale structures, 
following phenomena listed I'n dP e afldon 0 t.he structures on all scales. The 

. ' or er 0 ecreaslng scal h b . . 
durmg the course of the work: e, ave een mvestIgated 

1) The orientation and m t I I . 
2) tThhe fo~m of .large_SCaleuf~I~Sr~:!~~~;e~f :~~ ~:~~: :!:::~~r::d faults, and 

e onentatlOn and form of 11 If' . 
rocks along the major thrust:ma:d-s?a teh olM

ds ~nd lm~ations in the mylonitic 
3) Th . . m e ome SChISts 

e gram onentation in deform d 1 .' the Moine schists. e roc ~s, notably m the mylonitic rocks and 

The importance of minor structure h f .. 
ing the nature of rock deform t' .s, suc as olds and ImeatlOns, in determin-

a lOn IS now generally . d . 
attention was paid to these stru t d' recogmze , and partIcular . cures urmg the in eft' Th . 
ShIPS between the folds plungin t th v.s Iga lOns. e relatlOn-
the structures associated with t~e ~ .e e~~-southeast m the Moine schists and 
care, in order to determine the sequen~:~f t~~st were inv~stigated with special 
It was hoped that the study might I' me.tamorph~c and tectonic events. 
of the As~y~t "culmination," as ind::~ ~I~::~::.nformatlOn on the significance 

~ prelImmary survey was made of the structures in . 
Mome thrust in order to determ' th the mylomtes along the 
of the study. On the basis of thi~ne e course .to b~ ~ollowed in the later stages 
detailed examination which includs~rvey c~rtam crItIcal areas were selected for 
The Moine schists ~ere examined e i ~~ppmg on a scale of 6 inches to the mile. 

traverses extending up to 3 miles ea~twa~; f:::\::~ a~so along a number of 
Petrofabric analyses of alar e numb . ome. thrust. 

mites, mylonitic rocks and MOI·gn h' t
er 

h
of 

rocbks, mcludmg quartzites, dolo-
. ' e sc IS s, ave een made Th I 

?arrIed out in close association with the stud of . . e ana yses were 
m o.rder to supplement the information obtained ~egaScoPIc structu:al features, 
vemence in the presentation of struct I d t rom the field. studIes. For con
scopic data are described separately b:~a I w: ~ :he megas.copIC and the micro
and the final conclusions are based' .. s 0 ~mpha:nze that the synthesis 
the fabric. on a Jomt consIderatlOn of both aspects of 

Most of the techniques employed in the stud 
tural petrology. Orientation data th h ~ are standard procedure in struc-
hemisphere of an equal-area projec~~:~ out t e paper are recorded on the lower 
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