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CHAPTER 23, THE TARSEAVAIG MOINE ROCKS, : i 347.

from one grain to the next. ' Ghlorite and epidote are comnon
accessories and occur in crystals up to 1mm long. The chlorite
crystals, together with small nuscovite crystals, form rims,

or partial rims around the majof quartz and feldspoxr grains,

in the sam.—rcllulc rocks interbedded in the Upper Psammite,

O

chlorite ds en imp ant componeni but feldspar is rare,

 The Porphyroblastic Minerals: Biotite, Chlorite and Ilmenite, .

The biotite and chlorite porphyroblasts occur separately
in some sections, in parsllel growth in others. The colour
of the biotite varies between olive-green and dark-brown.
Pleéchroic haloes around inclusions are present in the bilotite
in section 16242, The chloriﬁe porphyroblasts are pale to
dark green, |

In some sections, the biotite and chlorite porphyroblasts

.are bent, Thig bending is possibly connected with certain

"strain-slip" structures in the rocks which alsc have a limited
development, Most thin sections containing biotite and chlorite

porphyroblasts give little indication of preferred orientation

of thesc minerals. ; :
The ilmenite porphyroblasts are blade-shaped. They

‘oqcur;typically in‘the more pelitic lavers, eg sections

16210, 16242, 16333, 16385 and 16394, No preferred orientation
is evident, The inclusions in the ilmenite are of quartsz,
epidote, biotite and chlorite.

In section 16385, a veinlet of coarse grained quartz
contains larpe crystals of biotite. The emplacement of
this vein is possibly associated with the development of the

porphyroblasts.




CHAPTER 24,  SUMMARY OF PART IV, ; 343,
Por descriptions of wicroscopic features, the Knock and

Ustaig lines (Plate 4) conveniently divide the Moine nappe

into three parts. The rocks east of the Knock line are

generally coarse-groinped, Detween the Knock and Ostaig lines

‘there gre various sizes of lenticular outcrops of coarse rocks

embedded in fine-grained, fissile rocks. West of the Ostaig
lire nearly all vocks are fine greined and fissile and only
very rare lenticles of coarse amphibolite occur, Megascople
porphyroblasts occur widely to the east of the Ostaig line
but porphyrcblasts are only detecteble microscopically teo

the west of this line.

Trails of small grenuler or prismafic epidote crystals
parallel to the folliation are common throdghout the rocks of
the Moine nappe. Practically all quartz shows undulose extinction.
In the figsile, fine grained rocks to the west of the Enock
line the quartz commonly ocecurs either in a very fine grained
guartzo-feldspathic matrix or in coarser grained, lenticular
patches (up to 2ems by 1-2mm) aligned parallel to the foliationm.
These lenticular patches are composed almost entirely of guartz
with strong vndulose extinction.

The Rocks of the Moine Nappe: Bast of the Knock Line.

Only Lewisian rocks occur east of the Knock line.

Their mineralogical composition varies very widely. Juartz
‘gfains nearly always possess unﬁuiqae extinction and are commonly
divided into sub-grains by sub-boundaries which are approximately
parallel to the c-axes. Experimental studies of other poly=
erystalline aggregates show that these sub-graine are only
induced by deformation and that their size depends ont=-

1. The temperature at the time of deformation.






CHAPTER 2k, SUMMARY OF PART IV, 350
the small, undeformed crystals were gsrowing at the expense
of the larger, deformed crystals. Apatite is common in these
amphibolites.
The deformation of the large amphiboles in the amphibolites
he tz &nd feldsyar in the other

qua

H

and the deformation of t
rocks probably dates to the time of the Baraveip, or first

folds, which have a very strong elongation lineation parallel

to their axes. The small, undeformed crystals in the
amphibgdlites and the biotite and amphibole pornhyroblasts in

the other =~ rock%;ertainly post-date the second folds and,

from the evidence in the Moine rocks, probably post-date

the Tormore, or third folds alse.

The Rocks of the Meine Nappe: Between the Enock and Ostaig Lines.

The coarse grained Lewisian rocks, accugﬁng in lenses,
are similar to those found east of the Knock line. In the
fissile rocks, feldspar occurs in distinct porphyroclasts
which sometimes show albite twinning. In the Moine rocks,
feldspar crystals are smaller than the co-existing quartz
and are not so common. They are rarely twinned and do not
contain as many inclﬁsions as the Lewisian feldspars., Garnet
is common in the Moine rocks and forms crystals which vary
in shape from small and eunhedral to large and ragged,

Muscovite is the most common mica in the Moine rocks.
Together with biotite, it commonly forms girdle fabries
with axes parallel to the axes of the Tormore, or third folds.
Hear Tormore, the micas form polygonal arches of undistorted
crystals around microfolds of the third generation. Thus
the growth of the micas in the Moine rocks post-dates the
third folds but the fabric seems to have been controlled



CHAPTER 24  SUMMARY COF PART IV, 351.
by strains induced during the third period of folling.
Porphyroblasts in the Lewisian rocks are of biotite,
chlorite and amphibole. The first two ofter form sandwiche
like parallel rrowths. The amphibole porphyroblasic in the
fine grained fissile rocks are smaller than thoce in the coarser
Levisinan rocks and are commonly aligned with long awes parallel
to the feliation. Anphibole porphyroclasts, with undulose
extinction, 2lso occur in the fissile rocks.

The Rocks of the Moine Nappe: West of the Ogstaig Line.

Porphyroclastic minerals in these rocks are feldspar in
both Moine and Lewisian, and amphibole in the Lewisian.
VMicroscopic porphyroblasts occur in both groups: amphibole
and biotite in the Lewisian, muscd&ite and biotite in the
Moine rocks. Undistorted porphyroblasts occur very close
to small folds of the Ard Thurinish group and almost certainly
post-date them, Deformatior of some of these porphyroblastic
crystals is possibly conrnected with the development of the
Port a'Chunil folds, the conjugate folds, or even the Meoine
thrust. The prismatic crystals in the epidote trails alse
spparently vost-date the Ard Thurinish folds,

The Rocks of the Caradal MNappe.
These are metasedimentary rocks, the Tarskevaig Moine

rocks, with a group of mylonised rocks at the base. The
mylonised rocks are derived partly from the Tarckaveig Moiue
rocks and partly from Lewisian gneisses.
The Rocks of the Caradal MNappe: The Mylonites.

Thece rocks have a very fin#@rained quartzo-feldspathie

matrix in which undulose extinction is conmmon, Irregpibarly
shaped patches, with vegue margine, are composed mostly of



CHAPTER 24 SUMMARY OF PART IV. 352 %
guartz. Muscovite laths in the Tarskavaipg Moine mylonite
and muscovite and chlorite laths in the Lewisisn mylonite

read. Small granular crystals of epidote occur

.

in both groups. In the Lewiaian mylonltes, there arec porphy-
lasts of feldspar and epidote up to 1mm in diamecter.

former gre without twinning and exhibit strons undulose

extinction.

The Rocks of the Caradal Nappe: The Less~deformed Metasedinments.

No cementing material is present; the interlocking grains
have tortuous boundaries. There is a wide range of grain
size overall, but individual beds are well-sorted. The feldspar

5 usually orthoclase, perthite, or micrecline. The microcline

e

is more abundant in the Upper Psammite where much of the feldspar
is stained red or orange by ultramicroscopic inclusions.
Plagioclase is not common. Chlorite is more common in the
semi~pelitic and pelitic rocks and in some of the latter,

graded bedding can also be scen. In the Laidhe na greine

CGroup, small garnets are rarely seen.

The Rocks of the Caradal Nappe: The Porphyroblasts.

The porphyroblasts are of bilotite, chlorite and ilmenite
and are confined to the SE cormer of the outcrop of the
Caradal nappe. The biotite and chlorite porphyroblasts
occur separately, or in sandwich~like parallel growths.

'Thare is no obvious preferred orientation of these porphyroblasts,.

The ilmenite crystals are blade~sghaped and are most common
in the pelitic layers., Veinlets of coarse quartz, containing
biotite crystals, are possibly connected with the development
of the porphyroblasts.

In some localities the porphyroblasts are bent. This
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bending is probably associated wilth certain Y"strain-sl

structures which have a very localised development.

>
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PART V. GENERAL SUMMARY AND CONCLUSIONS. 5h.
The movenents on the Moine thrust plane wyere the last
of the series of complex, inter-related phases of deformation
and metamorphism that occured in the Moine and Caradal nappes
on both sides of the Moine thrust. In Chapter 25, the
structural and metamorphic histories of the Moine and Caradal
nappes will be summarised separately and then correlations
of events will be made scross the Moine thrust plane. In
this way, the thesis will be summarised and some conclusions
on the evolution of the Moine thrust zone will be presented,
Chapter 26 is intended to relate the recent work firstly to
the detailed studies of previous workers in the same area;
and secondly, to similar recent detailed studies in arezs
nearby.
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