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UILiEE1lA`1'IUYdS on the GEULOGY of LEV`JIS. 

Lewis is the largest area in the chain of 

islands which constitute the Outer Hebrides, some- 

-times termed the Long Island, and which extend from 

Barra Head to the Butt of Lewis, a distance of 130 

miles. The long tortuous shore of Lewis is mainly a 

series of high precipitous cliffs penetrated by sea 

lochs, or breaks, where stretches of sand or shingle 

and boulder beaches add to the natural attractions of 

the island. Many islets begird the shores and afford 

sanctuary to birds and seals. The surface of mid 

and north Lewis, for over 300 square miles, is an ex- 

-tensive stretch of bog, moorland, and loch, leaving 

a cultivated fringe bordering the sea, inhabited by 

crofting communities. A prospect from the central 

ridge of the northern moor does not disclose a rock 

vestige for many miles, and even the streams flow 

between deep banks of peat, barely disclosing the 

glacial till. Hilly country in Lewis is found in 

the/ 
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the high plateau ground of the Park district to the 

south -east, a central tract from the Oleisham koun- 

-tain northwards to Roineval, west of iialallan, and 

the Uig Hills to the south -west; while a few groups 

and isolated hills rise from surrounding bogs. 

The old crystalline Lewisian gneiss, of 

which the island is principally composed, shows a 

primary north -west strike, but upon this has been 

superimposed a later terrestrial crust movement which 

produced a north -north -east strike with dips to the 

south -east. This latter foliation is predominant 

from east to west of Lewis. The main Flinty Crush 

belt, so prominent a feature in the Loñg Island, is 

chiefly developed in a line trending north -north -east. 

Obscure foliation planes are observed on high levels 

of the Park hill -tops and the South Uist Hills, which 

show north -west strikes. Local movements are evi- 

-deuced on the north -west shores of Lewis, the struc- 

tural lines changing to north -west and north -east or 

east and west with acute folding. Faulting is more 

prevalent in the crush belts, especially on the east 

side of the Eye Peninsula and the north -east coast of 

Lewis./ 
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Lewis. The conglomerate*of Lewis is much faulted 

within the synclinal trough in which it lies. 

While the Long Island may be described as 

essentially a gneissic ridge, there occur outstanding 

rock types which have a direct bearing on the physical 

aspect of Lewis. These are: - 

I. The Granitic Igneous Rocks and Pegmatites. 

H. The Basic Igneous Rocks of lviaaruig and associa- 
ted types. 

III. Series of Graphitic and Siliceous Schist types. 

IV. The Flinty Crush Belts and related Metamorphic 
Rocks. 

a Hebridean Main Belt. 
b minor Belts. 

V. Lewis Conglomerates. 

j. The Granitic Rocks and Pegmatites. 

mealashhal (1885 feet), the highest peak of 

the Uig hills, consists of red microcline granite, 

extensions of which occur to Suainabhal on the west, 

Thamanabhaidh on the south, and Islivig shore on the 

west; and similar types are found at Sheabost, 17 

miles north -east. In Valtos Glen the course of the 

granite is shown by a solid belt one mile wide, ex- 

-posed in precipitous cliffs 200 feet high. 

Another/ 
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Another Lewisian granite is that of llalbeg 

(see O. S. Map, 1892), which is a more basic type. 

Granite too of a grey variety occurs at Bragar Hills, 

and graphic granite is frequently seen, while the 

rarer graphite- granite is noted at Loch Almaistean. 

Several petrographic varieties accompany the granitic 

intrusions. Pegmatite is very pronounced in veins 

in all parts of the island, with interesting 

mineralogical contents. 

On the east side of Lewis acidic intrusive 

types such as granite and quartz -pegmatite ramify 

through the complex of the crush belt areas and in- 

volve the Lewisian gneiss and granitic gneiss, 

schists, and paragneisses in greater disorder. 



(5). 

Analyses of Granite and other acidic types. 

A. B. C. B. 

Si02 72.55 70.68 63.16 65.80 

A1203 14.80 15.95 18.49 21.20 

Fe2O3 1.27 1.24 2.48 

Ee0 1.15 0.69 0.99 
( tr. 

MgO tr. 0.40 1.08 0.22 

(;a0 0.88 2.09 1.84 0.38 

Na20 0.68 2.38 7.28 2.09 

K2O 8.42 6.06 0.10 10.83 

1120 0.95 0.48 3.88 - 

TiO2 0.11 0.09 - - 

Mn0 0.08 - 0.29 - 

002 - - 0.44 

100.89 100.06 100.03 100.52 

A. Granite - laaalasbhal Peak, highest hill in Lewis. 
(Potash microcline felspar. 

B. Coarse granite - west of Ben lore, Lewis. 

0. Felsitic type - belt of 12 feet, Loch Shell, Lewis. 

D. Coarse pegmatite - Borth Rona island, Lewis. 



(6). 

II. The Basic Igneous hocks of Maaruig and 

Associated hypes. 

The Maaruig basic mass, including an adjac- 

-ont islet in Loch Seaforth, is exposed at Maaruig 

for over one -quarter mile in diameter. One limb 

from this great igneous centre is traced in a north- 

west direction by Ardvourlie, Scaladale, Loch Langavat, 

the north -east corner of Scalabhal, through Loch 

Mhorsgail, into the hills. In an exposure at Valtos 

Bay we may have the emergence on the Atlantic side of 

the iviaaruig mass, a distance of over 20 miles. The 

idaaruig rock is generally a fresh holo -crystalline 

olivine gabbro, though in lesser part microcrystalline, 

and exhibiting derivative forms. There are loose 

gabbro blacks in the peat, to the south -west of the 

Maaruig mass, and probably related to it. Other ex- 

-posures of gabbro types are noted in Lewis. One 

occurs near Breascleit as a chain of low eminences 

running north -west for half a mile. It is a greenish 

holocrystalline rock of uniform texture. 

Serpentines occur on Crionaig Hill; at 

Fidigarry; Beinn a Bhuna; and on the west coast: 

many/ 
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many show lines of asbestos. 

Hornblendic types occur widely in massive 

and schistose forms. Garnetiferous hornblende rock, 

as at Kintaravey, is a common type, and is largely 

found too a,s an element in flinty crushes. A series 

of hornblende schist belts occur in the Laxdale 

Stream, varying in width from 40 feet and less. They 

penetrate the metamorphic series and run concurrently 

for long distances in à north -north -east direction. 

From their mineral contents they are reminiscent of 

belts in llorth and South Uist, east of the flinty zone. 

Peridotites occur at several localities; 

amongst gneisses in the Park district; at Thamanab- 

-haidh; and near Stornoway. 

Anorthosite masses are exposed at Skigersta 

and farther south on the coast line; Eye Peninsula; 

Park district, though on a lesser scale than on the 

Uist Hills, and Roineval, Harris. Some of these 

anorthosite rocks are involved in the flinty crush. 

Basaltic dykes have an important place in 

rock types of Lewis. Varying in character, they are 

distributed in great numbers, radiating in north -west 

lines - though not so prominently as in the southern 

part/ 
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part of the Long Island. Two of the best known pass 

through Broad Bay. At Loch Shell they are numerous, 

where at one part on the north shore twenty may be 

noted in the course of a mile. 

ivlicroscopically many of the basic masses 

are of exceptional interest. Some show an associa- 

tion of biotite, olivine, spinel, enstatite, and 

augite; others olivine and enstatite; olivine, 

biotite, pyroxene and felspar; olivine and hornblende, 

or pure olivine. Apparently they represent the 

counterpart of thé ultrabasic rocks described in the 

North -west Highland Geological Survey Memoir. 
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Analyses of Basic Igneous rock types. 

A. B. C. 

S i O2 43.40 39.04 39.3 

A1203 6.82 3.00 4.84 

Fe203 6.41 
)12.80 )10.96 

Fe0 8.26 

23.55 27.40 32.00 

0a0 4.33 6.32 2.90 

TVa20 1.16 n.d. n.d. 

K20 1.25 n.d. n.d. 

Mn0 2.42 0.56 tr. 

Cû203 0.22 - - 

TiO2 0.43 - - 

P205 0.08 0.05 

S 0.22 0.10 0.10 

V205 0.18 - 

NiO 

traces metallic 
oxides. 

0.59 

0.20 

0.30 0.40 

volatile matterl 
ti20 

0.50 10.47 7.80 

100.02 100.04 98.30 
Less Oxygen 0.06 0.02 0.02 

9 .96 101.02 98.28 

A. Mïaaruig ultra basic mass. 
B. Tob Lieravay - metamorphosed- actinolitic and 

chloritised bands, (anal. 1906). 
0. Quarry 4 miles west of Stornoway, (anal. 1906). 
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Analyses ofiasic Igneous i'Xpes 

A. B. C . 

SiO 
2 

50.32 48.80 42.18 

A1203 11.68 26.00 2.36 

Fe203 1.21 4.00 5.96 

FeO 10.08 Ni1. 5.6 

Mg0 19.87 0.66 34.81 

Ca0 5.11 14.66 2.14 

Na20 tr. 0.08 0.94 

K20 tr. 3.68 0.26 

1120 0.40 2.30 5.65 

Mn0 0.37 - 0.18 

`l' i02 0.27 - tr. 

0r203 0.60 - tr. 

id i 0 0.20 - 

P206 - tr. - 

100.11 100.18 100.08 

A. Gabbro rock - Breascleit, Lewis. 

B. Anorthositic rock - Geall, Lewis. 

C. Peridotite - Thamanabhaidh, Lewis. 



Analyses of Basic bock Types. 

i(2 

A1203 

i+'8203 

Fe0 

Mg0 

°a0 

volatile at 10°C 0 .) 

X120 etc. 

Na20 

K20 

TiO 
2 

F205 

N i 0 

A. 

50.03 

14.15 

4.00 

6.43 

7.29 

10.58 

1.40 

2.74 

2.58 

0.35 

tr. 

0.35 

B. C. 

48.64 58.20 

13.39 13.98 

1.97 
) 10.72 

10.14 

10.24 5.00 

9.71 5.90 

2.04 6.00 

3.24 
) n.d. 

0.40 

a. 

0.14 

MnO 0.32 0.42 0.37 

100.22 100.19 100.31 

A. Basic schist - Keos, Lewis. 

B. Hornblendic rock - Bowness, Lewis. 

C. Hornblende gneiss, granulitic - Beinn a Bhuna, 
Lewis. 
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lla. Series of Uraphitic and Siliceous Schist `l'ypes. 

A. B. 0. D. 

Si02 56.35 73.81 66.95 77.61 

A1203 8.65 16.46 16.22 8.25 

Fe203 8.46 1.61 2.40 4.03 

l'e0 2.83 tr. 1.80 tr. 

MgO 2.15 0.69 2.21 0.99 

Ca0 3.56 3.31 4.54 1.01 

Na20 4.20 3.56 4.63 4.12 

K20 0.74 0.94 tr. 3.54 

1120 5.00 - 1.0 1.10 

Cu0 0.02 - 

NiO tr. - - - 

Carbon 2.40 - IMP 

002 - - - - 

So3 2.46 - - - 

p205 tr. - - 0.05 

S. 3.26 - - 

bin() 0.28 

TiO2 

100.08 100.88 100.03 100.70 

Oxygen deduction _ .82 .58 

99.26 99.47 

A. Graphitic schist - Cleit na Ceardach, Lewis. 
B. Felspathic and siliceous schists - Park, Lewis. 
C. do do do - do do 
L. do do do - Tolsta, Lewis. 
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IV. Minty Crush J3elts. 

(a) Hebridean Main Belt. 

Over a century .ago Ur. Macculloch noted the 

presence of an unusual type of rock in Barra which he 

described as of basaltic origin. In 1905 the obser- 

-vation of small black flinty pebbles in the glacial 

till in Lewis was the writer's first obscure note of 

interest regarding the "flinty crush" belts of the 

Outer Hebrides. In 1907 -1908 the presence of black 

flinty crush rocks in situ in great masses in Barra, 

South Uist, Benbecula, North Uist, Harris and Lewis 

showed the existence of a systematic belt in the 

Outer Hebrides which was of some interest as bearing 

on the complex tectonics of these islands. 

A report was sent to Edinburgh University 

in 1911 regarding the occurrence of the belt, dealing 

mainly with the southern portion of the Long Island. 

In this report it is stated that the belt is promin- 

ently associated with the north and south line of 

mountain range extending from Barra along the east 

side of South Uist and North Uist and Harris to the 

Caitshal Hill in Lewis - a stretch of 80 miles, 

shown roughly on an accompanying map. 

The/ 
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The characteristics of this crush belt were 

discussed. The dips varied but were mainly south- 

-east and strike north -north -east. To the east of 

the black flinty line a series of metamorphic rocks 

existed, dipping usually to the south -east and differ- 

ing in character from the archaean gneissic shoulder 

on which they rested. It was suggested as the main 

conclusion that the origin of this metamorphic series 

should be attributed to earth movements from the south- 

-east. With the report were submitted many photo- 

-graphs illustrating the chief features of the crush 

and a large number of compass survey observations of 

nearly all the mountains along the line. These 

formed the data on which the conclusions were based. 

Subsequently a sample of flinty crush rock 

from North Lee, North Uist, was submitted to Dr. 

Clough and Mr. Bailey, and they were good enough to 

confirm its identity with flinty rock of the parallel 

crush lines 40 miles east on the mainland of Scotland. 

This sample was referred to in the íeological 

Magazine by Professor Shand, 

Since 1911, I have had the opportunity of 

further pursuing this investigation, particularly in 

Lewis. 
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Lewis. Loch Seaforth separates Lewis from North 

Harris, and at Caitshal Hill, we find flinty crush 

rock continuing the main belt. The piled -up layers 

of rock of Caitshal are well exposed when viewed from 

the north. They dip at 45° to the south -east and 

conform to the usual dip of the flinty crush, with a 

strike to the north -north -east. Black flinty crush, 

in mass, is very distinctive on the steep north -east 

face of the hill. From Caitshal we can follow the 

flinty crush on the east of Ben More, of Park, over 

the Amhuinn Gleann aridh an llomhuill to great masses 

of black flinty crush on Ben na1 üamha, past Loch na 

Berighe and on the southern heights of the Ferishal 

Hills to the north end. The south -east dipping 

rocks above Cleit na Ceardach are compact black flinty 

crush comparable to the South Uist masses; thence to 

Malasgair. From this point the exposures of flinty 

crush are more intermittent, as would be expected 

from the extensive glacial erosion of Lewis, which 

produced the mid and northern moorlands. 

The presence of the crush belt is noted 

towards Valtos, Lochs, and at Laxay the hill of Aridh. 

Ard and the valley to the west show a great develop- 

-ment of/ 
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of black flinty crush. Another small hill to the 

west is typical coarse Lewisian gneiss, and to the 

east of Aridh Ard a hill, Navar, is of granitoid 

gneiss with the grey schists, a series of mylonised 

and crush rocks, running for a mile towards the east. 

From Aridh Ard over the moor the north -east line of 

the flinty crush is traced on the east slope of 

Soya' hill. The crush belt containues north into 

moorland through the rougher area of Beinn a Bhuna, 

where the grey and green schists are abundant with 

knobs of flinty crush. East of Loch Fada -n -ipe 

there is an exposure on the public road four miles 

west of Stornoway. East of Loch Garvaig, black 

flinty crush on the western border of the grey schists 

is developed in the Lewisian gneiss. From this 

point the traverse leads over the great north moor 

for ten miles till the iduirneag hill of Lewisian 

gneiss is reached. The examination of exposed rocks 

on moor loch shores east of the iiuirneag Hills, and 

the grey schist of Loch T'olsta leads to flinty crush 

exposures on the Traigh ivihor at North Toista. 

At this point the flinty crush line turns 

more northerly and is seen at Gheiradha Bay (see 

Plate I., Fig. 2), at/ 
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at low dips emerging on the sea cliffs. Thence the 

coast -line leads northwards in a long..series of pre- 

-cipitous cliffs, several hundred feet high, and it 

is not until we reach the Port of Ness that more abun- 

dant evidence of flinty crush is shown, at Cnoc Ard. 

Again on the shore by Buaile na Faing_(see Plate I., 

'ig. 1), and at Port a Stoth, black flinty rock 

appears. At the Butt of Lewis the flinty crush line 

points to the north, or slightly to the north -west. 

On the north -west of the Butt the emergence of flinty 

crush, at low dips, is prominently seen, as at 

Cunndal Bay. 

(b) Minor Belts. 

Coincident with the main Hebridean Flinty 

Crush Belt, there are indications of minor flinty 

crush belts - separate and parallel. One of much 

petrographic interest is visible on the eastern side 
Pig. 2. 

of the peninsula of Eye (see Plate I14, striking 

southwards, and, with crush rocks at Marabhig and in- 

-tervening islands, indicating a parallel belt 10 

miles east of the main belt. Black flinty crush 

indications at Grimshader; west of Balallan; Aline; 

and misa iiihor on the west coast are of interest and, 

when more fully investigated, may show themselves 

likewise as separate zones. 
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Flinty Crush Rock Types. 

A series of 7 analyses made in 1909 showed a range 

Si02 47.4 - 61.3% 

IrígO 1.2 - 10.16% 

CaO 4.23 - 8.74%. 

These figures indicated that the Flinty crush 

rock was not derived from an original similar basalt 

type as indicated by Dr. iviacculloch (Barra 1814 -1824). 

Four samples of common black type Flinty 

crush rock taken over a length of 30 miles gave anal?. 

-tical data which approximate to samples taken from 

a similar mass. 

A. B. C. p. Average. 

Si02 

A1203 

Fe203 

57.83 

21.36 

- 

61.07 

18.34 

- 

57.74 

17.96 

- 

62.20 

19.92 

- 

59.71 

19.39 

- 

Fe0 9.56 8.64 9.44 7.20 8.46 

MgO 3.31 3.68 5.93 2.72 3.91 

CaO 4.42 5.54 4.67 4.54 4.79 

Na20 2.42 2.99 3.24 3.22 2.97 

K20 1.17 1.42 1.96 1.51 1.52 

TiO2 0.54 0.43 0.47 0.41 0.46 

IVin0 OW 

H2O 

100.61 102.11 101.41 101.72 1a. 21 

In each case the iron is present as ferrous oxide 
lain() is nil in each case. 
1120 do do 
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Flinty Crush Rock Types. 

The following series are types variant to the usual 

black type. 

A. I3. C. ll. 

Si02 67.15 50.00 57.98 63.42 

A1203 15.60 10.94 14.66 14.10 

Fe202 - 6.87 5.28 2.83 

FeO 5.76 10.08 4.32 3.59 

ivïg0 1.68 6.22 4.15 3.76 

CaO 4.10 10.32 7.71 5.37 

Na20 3.92 0.30 1.64 1.68 

K20 1.24 1.54 2.34 4.30 

I20 0.09 2.90 1.17 0.24 

TiO2 0.52 0.69 0.38 0.54 

mn0 - 0.19 0.14 0.42 

idi0 - tr. 0.35 - 

p205 - tr. - 

100.06 100.05 100.12 100.25 

A. Flinty crush - iv'ialasgair Ridge,Lewis. 
b. do do - near Ben More, Lewis. 
0. do do (bluish tinge) - Buaile na Faing,Lewis. 
b. Minor Flinty Crush belt (brownish tinge), Penin- 

sula of Eye (See explanation of Plate III., 
Fig. 2.). 
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the Conglomerate Rocks ofJewis. 

The conglomerate beds of Lewis have 

interested geologists by the obscurity of their geol- 

-ogical horizon. They rest as synclinal layers of 

conglomerate sandstone and mudstone unconformably upan 

a gneissic floor. The series shows much faulting. 

In ragged reefs and cliffs the rocks stretch from 

their northmost points, near Gress and Garrabost on 

the opposing shores of Broad Bay, southwards by Swor- 

-dale and Arnish Headland into the Minch. 

The constituent boulders and pebbles at the 

basement are subangular and comprise various types of 

native rock. The sandstone and mudstone beds have a 

characteristic dark brown colour. üalcite is a pro- 

-minent cementing constituent of these rocks. 

Epidosites and flinty crush pebbles of the Eye- penin- 

-sula type have been noted in the Lewis conglomerates. 

Some pebble types in the conglomerate resemble the 

harder Torridonian sandstone, and it would be of 

interest to secure more abundant evidence of this. 

However deposited, these beds show little 

evidence of organic remains beyond a small annelid 

cast found at Swordale, in 1907, by the writer, and 

burrowings/ 
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burrowings in sandstone. There are such features as 

deoxidised spots, phosphatic contents, round calcar- 

eous nodules and in one part a few traces of what 

appear vegetable remains, but the Lewis conglomerates 

are remarkable for their paucity of fossils. 

Glacial _Action. 

Evidences of intense glacial erosion in 

the northern half of Lewis are abundant, and the dir- 

-ection of ice flow is seen from smoothed and ice- 

- scratched surfaces. On the western beaches deep 

layers of glacial debris in various forms are seen. 

Une of the most extraordinary is the boulder stretch 

of barvas and true which shows the enormous quantities 

of material transported by ice invading Lewis from 

the south -east and east. Over this northern area 

traversed by the ice -flow, Torridonian sandstone peb- 

-bles are distributed widely in great numbers and 

variety. The Lewis conglomerate from its soft nature: 

leaves no representatives of sandstones in the glacial 

debris. Many rock elements, foreign to the island, 

are mingled in the debris, including limestone with 

saxicava borings. 

Amongst 
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Amongst the various clays, apart from the 

boulder till, that of the brick clay of Garrabost, 

with arctic shell remains, is extensively developed 

and extends to Quidnish Bay. With this may be asso o- 

-iated an interesting bed of black clay which crosses 

the headland of north Tolsta at 100 feet above sea- 

-level. This at depth shows a non -oxidised nature, 

many of its organic remains being pyritised. Among 

the contents may be noted lignitic or coaly remnants, 

shells, as `i'urritella, Astarte and other bivalve frag- 

ments, also blocks of Jurassic fossiliferous lime- 

-stone. Deposits of red clay on the north -east coast, 

are seen with shell contents at Skigersta and Ness at 

lower levels. 

The local glaciers of Lewis centred on the 

Harris and Uig hills were extensive and show their 

evidence northwards for many miles. Ice -worn valleys 

may be traced as that from Loch Berighe with a chain 

of eight lochs to the sea at Loch Odhairn, east and 

west by north. Moraines at Scaladale and around the 

Uig hills, crag and tail, smoothed knobs, perched 

rocks, the extensive sand and grit deposit at the Red 

River, Uig, are evidences that the local ice forces 

were extensive and prolonged, and were the last to 

leave/ 



leave their impression on a large area in the southern 

part of Lewis. 

Marine denudation and changing land levels 

are evident also in the terrace shaping of the hills 

and raised beaches of the Outer Hebrides - and also, 

at present, the casting on the shore of masses of 

peat thrown up by stormy seas from a submarine bed. 

1.1.02112_30112. 

The island of North Rona, in the North 

Atlantic, 40 miles north -north -east from the Butt of 

Lewis, was visited in July 1927. In the northern 

area, coarse acidic gneisses, and, in the southern 

area, riornblendic gneisses, among which garnetwbearing 

varieties can be noted, form the main masses. An 

important feature is the occurrence of prominent 

belts of white pegmatite, sometimes assuming "giant" 

crystalline texture. On the south -east corner a ver- 

-tical plane of crushing occurs in the hornblende 

gneiss. Evidence of glacial action is extensive, and 

in the drift the most interesting items are boulders 

of Torridonian sandstone. The geological features 

of this island point to its clear association with 

the Outer Hebridean Ridge - from Barra to North Rona - 

distance of over 170 miles, (See Plate II). 
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Occurrences of Metalliferous Minorais, 

Graphite. feat and Diatomite. 

istorical. 

Ancient historical documents refer to mining 

rights in the Outer hebrides under patent documents - 

one to Earl Seaforth to start ironworks and to cast 

ordnance. it the beginning of the 17th century a 

patent was granted to "Archibald Prymrois" regarding 

copper and lead mines in Lewis (Reg. of Privy Council 

of Scotland). In 1738 Matthew Symson states ( "The 

present State of Scotland ", page 18,), that there were 

iron mines in Lewis. 

At the instance of a proprietor of Lewis 

the Rev. James Headrick made an examination of the 

island and issued a brochure, (Uecr.1800), concerning 

a geological and economic investigation of Lewis and 

the Shiant islands. he refers to gypsum and lime- 

-stone (fossiliferous), in the Shiants, ironstone, 

various spars - limestone near Gress - and at Chicken 

Point, where also were traces of barum sulphate and 

traces of copper. ne describes that immense 

quantities of bog iron ore were obtainable over the 

island and reports black flakes as molybdena, near 

Loch 
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Loch hoag. Shell and clay marls and pottery clays 

were also noted. He suggested afforesting, the intro- 

.,duction of industries and improvements of processes. 

He referred to an ancient craft of rude pottery which 

was discontinued twenty years ago and specimens are 

now prized as curios. Good brick clay at Garrabost, 

Lewis, was utilised for brickmaking, and also at 

Benbecula, but these brick works have ceased operatiais. 

On the Island of Bernera, Harris Sound, diggings have 

disclosed metal utensils and ornaments of ancient 

local work. Amongst these a cruisie of lead and an 

incompleted copper brooch circle are in the writer's 

possession. Gold ornaments of viking origin have 

been found in Lewis. There are no traditions in 

Lewis of local mines of these metals. Copper and 

lead exist in the Outer Islands but there is no evi- 

-dence that these sources were known or used. 

A short description of economical products 

which have been observed by the writer in the Islands 

is given below. 

Copper./ 



(26). 

This metal is widely distributed as tracer; 

in the outer Islands, in many forms, as minute metal- 

-lie films in hornblendic rocks, chalcopyrite in acid 

and basic rocks, and as basic carbonate. 

In sands and clays of streams, in Lewis, in 

the muds of Loch Eynort and near rocks, in schists, 

traces are obtained. 

There are areas where it is markedly com- 

-mori. One of these is concerned with the series of 

metamorphic schists to the east and west side of the 

Lewis conglomerate. In the beds of breccia clay, 

separating the conglomerates and the schists, copper 

is distributed as metallic films, black oxide and 

basic carbonate. In this red and blue clay border, 

which varies from 20 feet to thin lines, we may find 

traces of copper for 10 miles. The origin of copper 

is evident from quartz veins, granitic and pegmatitic 

elements in the metamorphic schists. In these 

crushed rocks chalcopyrites are sometimes seen, in 

fresh rocks, but, in the decayed rocks oxidation has 

caused cupreous solutions (sulphates) to infiltrate 

over the area, with probably greater concentration at 

depths./ 
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depths. This area runs from Arnish to Coll and also 

penetrates northward with the extension of the meta- 

-morphic crush beds so far as North Tolsta and also 

in the Peninsula of Eye. The basic schists of Lax - 

-dale show traces of metals but though No 4 belt con- 

tains 4.53% sulphur, in sulphide contents, only 

faintest traces of copper are seen. 

Several quartz veins, 1 -2 feet, occur in 

the area, and numerous smaller veins. In one large 

vein near Stornoway 2.70% copper oxide was determined. 

In a water spring an aggregate of copper 

body showed 23.8% copper. Ground near this spring 

was deemed by local tradition to lie under an ancient 

curse - a story which throve on the evidence of black 

arid ground poisoned by copper, in solution, from the 

spring. It is evident that wide touches of copper 

salts are underneath and are leached by flowing 

water. In other areas traditionally known springs of 

presumed medicinal efficacy are known. One on the 

west side of the island bubbles through peat and 

reacts to tests for copper and smells of sulphuretted 

hydrogen. Others are at Beinn a Bhuna and Cromore. 
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Iron. 

Red brown slimes, in streams, indicate 

leaching of iron from decomposing rocks, in many 

places, and ochrey beds are formed. 

Bog iron ore, in blocks up to 10 lbs and 

more, is common in moors but is more abundant in 

drained lochs and extensive pan lines show quantities 

of good quality. from Ness, drained lochs at Carlow- 

-ay, Coll, Bo -mor and in the South islands samples 

were obtained. 

Isog q Ore, Bog Iron Ores 
Ness, Lewis. nr. Coll diver, Lewis. 

A. B. 

Silica 4.2 1.9 

A1203 11.68 4.9 

Fe203 44.52 64.8 

MnO 9.30 tr. 

Ca0 tr. 

MgO tr. 

P205 

S03 .14 

TiO2 

.32 

tr. 

tr. 

.11 

.22 

IMO 

Vol. matter 29.40 27.70 
99.56 94.63 
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Small pockets of haematite are seen in the 

Peninsula of Eye, where also a sandstone with 20% 

iron oxide occurs. 

Spathic iron Ure - an interesting exposure 

from Lewis. - 

SiO2 1.90 

A1203 

Fe203 0.97 

FeO 51.59 

MgO 0.84 

CaO 0.92 

Idín° 5.08 

P205 tr. 

002 34.26 

S. 2.32 

H2O 2.17 
100.05 

Less Oxygen .58 

99.47 

Magnetite is more spectacular, in pegmatites, 

but is a widespread accessory mineral in the Outer 

Hebridean rocks. From the perfectly formed crystal- 

-line cubes of the Eilean Scalpay serpentine to large 

masses (50 -60 lbs) of the South Uist hills we find 

variable/ 
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variable extremes. The metamorphosed rocks of Heela, 

South Uist,reverse the compass at a distance of eight 

feet and gives an erroneous set when placed on the 

peak rock of 100 N.W. The iron content of this lode- 

-stone rock equalled 20.16% estimated as FeO. 

Magnetic disturbances occur on other hill tops, as 

Sithean an Airgid - Park, Lewis. 

,1agnetite, Magnetite, 
South Uist. South Mist. 

(377). (378). 

Fe304 94.05 85.78 

A1203 - 8.68 

Si02 4.25 3.70 

Ca0 .42 .29 

Mg0 .47 .46 

S 1.0 .39 

100.19 99.30 
Less Oxygen .35 .10 

99.94 99.20 

kyrrhotine is discernible in several places, in 

veins and other iron sulphides are common. 

Quartzy veins in eruptive basic mass near Stornoway.- 

/0 

Fe 45.32 
FeS2 92.1 * 2% Fe2O3. 

S 49.15 

Cu 0.22 
Insol.in acid 4.16 

98.85 
In Fe203 

oxygen .60 

99.45 
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Titanic iron Ore occurs in many places as 

stream grains, and distributed in rock masses in 

Rodil glen, but impressive in pieces of several pounds 

weight in coarse white pegmatite over the extensive 

area of the l'ulealasbhal hills. 

Lead, P i ckel andin. 

We have described under Lime Rocks the 

occurrence of 15% Lead in a non argentiferous galena 

with iron sulphide, in a limestone. Traces of lead 

have been noted in metamorphic rocks (samples No 721 

-723) in the southern islands. 

In the Outer Islands greenish epidioritic 

rocks are frequently found in various stages of crush 

east of the main flinty Crush Belt with traces of 

metallic minerals. In the North Uist hills some of 

this type give small traces to 2% of antimony oxide, 

and often traces of zinc oxide, but much scattered and 

occasionally traces of copper. 

Nickel is a usual constituent in basic and 

ultrabasic rocks, in many areas serpentines, Park and 

Borve, South Harris. In the coarse pegmatite of 

North Rona island, with garnet lines and biotite, 

stains of green nickel bodies appear. Chromite of 

iron/ 
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iron is less frequently noted. In a coarse granite 

or pegmatite, Park, Lewis; a trace of cassiterite, 

and a little lead were determined. 

Thorium, etc.. 

In a pegmatite near Cleisham minute enclo- 

sures (unusual form to garnets) of dark sub -glassy 

texture seem to suggest the presence of compounds of 

the rare metal Thorium. This may be confirmed by a 

further search and larger samples. Ir. líeddle spoke 

of its presence at Loch Erisort, Lewis. Another rare 

metal, molybdenum, is seen in small flakes as sulphide 

about the Stuley Island phyllites. A search in 

North Rona showed an occasional black flake but not 

enough could be gathered in our short stay there, nor 

minute examination made of rocks for this substance. 

.fir. iviacculloch mentions its presence on that island. 

Gold and Silver. 

We may conclude the description of the 

metalliferous bodies by giving results of assays for 

gold and silver made in an extensive series of rock 

types of the Outer Islands. Most of them are nega 

-tivo but some from Lewis are of interest. 

For most of the types assayed it will 

suffice/ 
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suffice to summarise that of 80 assays made, it was 

generally found - 

In gabbros - traces of silver. 

In ultrabasic rocks as serpentines, peridotite - 

- very faint traces of silver. 

Hornblendic schists - negative. 

Stream grits and glacial debris 
Sands of North and South Uist Fords, 

usually 

Black Sands as Loch Bee 
negative. 

Sulphidic veins - negative or faint traces. 

Sulphidic and graphitic schists - small traces of 

Ag. and Au. 

Coarse sandstones - usually negative. 

Üranitoid - sonie negative but others traces Ag. 
and in one instance Au. 

Anorthositic and Uorchay rock - negative. 

Limestone (with galena) - negative. 

A magnetite rock - negative. 

A pyrrhotine felspar vein - trace silver. 

It can be stated that two types of rock 

showed definitely as silver- bearing with occasionally 

a little gold. 

Samples taken over an area showed in rock 

and/ 
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and stream debris - 

Per assay ton 

.0002 milligrammes = 1/5 oz. (rock) per ton. 

.00524 do 5.24 ozs. (concentrated 
debris stream)per ton. 

.0018 do 1.8 ozs. (rock) per ton. 

.001 do 1.0 oz. (stream) per ton. 

.0003 do .3 o. (rock) per ton. 

and another rock probably arising from the above type 

of crush rock, 1 and 2 samples - 

No 1 showed a trace of ag. 
No 2 showed 2.43 of silver per ton. 

Several other samples still remain to test for rare 

metals. 

Graphite. 

The chief location of Graphite in the Outer 

Islands is in the Graphitic and ferruginous schists 

and dolomitic rocks of Rodil, which are prominently 

sedimentary rocks of that area. While usually 

scattered as flakes in the rock masses, it is also 

found in lumps of several pounds weight containing 

35-40% graphite. This sample was from the east of 

Rodil. 

An assay of the Rodil graphitic schists 

showed a small trace of gold *and silver, and faint 

trace of copper. These schists show up to 14% iron 

sulphides/ 
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sulphides. South -east of Roineval and at Borve on 

the west side of South Harris small bands or veins of 

graphitic contents are hard. fresh rocks. 

Graphite is found in many parts of South 

Uist, North Uist, South Harris (Rodil) and Lewis. 

Whether its locations and occurrences bear the same 

significance in the complex tectonics of the Outer 

Islands is of much interest. In many parts graphitic 

schists occur below or near the plane crush lines of 

the flinty crush. In the series of analyses we have 

given an analysis of graphitic schist at Cleit na 

Ceardach, Park, Lewis, (see A. of that series). 

Black quartz in South Harris, crystal 

quartz north Rona island, and a vein of agate in 

South Uist are variant siliceous forms. 

Niatomitic Clays. 

The largest known bed is that of North 

Tolsta, where a white mass of ten thousand tons was 

laid bare in a drained loch. 

A sample from Kirkibost,Island of Bernera, 

Loch Roag, Lewis, slightly brown, surface exposed, 

gave/ 
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gave the following analysis:- 

Si 71.96 
Fe203 2.27 
Al2203 5.36 
1ú1n0 0.02 
0a0 1.03 
Mg0 0.49 

1120 
18.90 

100.03 

Its purity will increase at greater depths. Many 

lochs show its presence, and drained areas - as 

Mangersta,Uig. Loch Eynort, South Uist, and Loch 

Roag have white muds of great extent which may show 

their former existence as fresh water lochs. 

eat. 

Sir James Mathieson- introduced the use of 

peat as fuel for his steam packet which plied between 

Lewis and Ullapool nearly a century ago. He built 

works to utilise peat. Operations on a large scale 

produced raraffin wax, tar, oils and coke by distiller 

-tion processes. The discovery of crude oil supplies 

in other countries led to the discontinuance of this 

local manufacture. To the inhabitants of the Outer 

Islands abundance of peat, as an economical fuel, is 

a vital necessity as neither coal nor wood are found 

in the islands. The existence of tree roots, in the 

peat bogs show evidence of well developed forests 

which are now decayed or have been destroyed. 



Explanation of Plates I, II, and III 

.elate 

Liz.. 1. Flinty -crush line at 13uaile na Faing, Ness, 
half a mile from Butt of Lewis. 

Fig. 2. Stack of Flinty -crush at 'heiradha Bay,Tolsta 

Flate II- 

Fig. 1. North Rona. Acid gneiss in foreground. The 
headland, which forms the south -east 
corner of the island, consists of much 
crushed hornblendic gneisses. 

Fig. 2. North Rona. The flat plain, forming the 
north -west corner of the island, consists 
of acidic gneisses. 

Fig. 3. North Rona. Shows broad white pegmatites 
traversing the gneisses of the south -west 
corner of the island. 

Plate III. 

Fig. 1. glonite, Caitshal hill.- "The micro- banded 
ground of this rock consists of siliceous 
fibres. Under crossed nicols the whole 
is doubly refracting and simultaneously 
extinguishes parallel to the vibration 
traces of the prisms, the slower ray 
vibrating along the grain of the rock. 
The 'eyes' consist of alkali felspar, 
quartz, pyroxene, and (Y) garnet." X 20. 



plate XII. 

Fig. 2. Flinty Crush Rock, south of Bayble, Eye 
peninsula. - "This mass shows stellate 
groupings of hornblende needles along with 
bunched and sometimes curving microlites of 
felspar and numerous squares of magnetite. 
The flinty crush rocks collected by Mr. 
;Uougal in the Peninsula of Eye seem easily 
to be the finest discovered in this country, 
and correspond closely with types described 
by Messrs Hall and Molengraaff from the 
Southern Transvaal and Northern Orange 
Free State." $ 70. 

The two micro- photographs of Plate III., with 

!accompanying explanations, have been kindly furnished 

by Mr. Balsillie of the Royal Scottish Museum. 
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