
THE PHYSICAL GEOGRAPHY 
OF DARTMOOR

B
ETWEEN the agricultural areas of North and South Devon lies 
the granite upland, known as Dartmoor. In old times the farms 
south of the moor were known as the ‘South Hams’, a term still 
in use, while the farms to the north formed a district called the ‘North 

Hams’.
The intervening waste has long provided rough summer pasture, to 

which many a small border farmer still owes a modest success, while the 
rivers and streams of Dartmoor supply abundant water for the fertile 
lowlands. Camden describes it as ‘ Squalida montana Dertmore’, and 
Risdon apologizes for detaining his readers “on a place so wild, with 
so slender repast, where it is to be doubted you have taken the cold, or 
the cold hath caught you”.

When Devon was disafforested in the reign of John, the Forest of 
Dartmoor was reserved as a royal hunting ground. Later it became an 
apanage of the Duchy of Cornwall, and it should now be more cor
rectly described as a ‘Chase’. Surrounding the Forest are further unen
closed lands, the Commons of Devon and certain other commons.

There is difficulty in defining the limits of Dartmoor. Geographically, 
it may be said to include the whole of the Forest, and of the surround
ing unenclosed lands. This definition would, however, omit a consider
able stretch of granite country which has been brought into cultivation, 
especially to the eastward. Geologically, it would be possible to confine 
it to the limits of the granite upland, extending to the boundary of the 
granite, irrespective of the state of the surface. It might then be queried 
whether the boundary should not be wide enough to embrace the halo 
of metamorphic rocks.

For our purposes we may adopt, as a compromise, the granite area 
with as much of the metamorphic halo as may be necessary or con
venient.

The granite, with certain small outliers, covers an area of 248 sq. 
miles, extending 22^ miles from north to south, and 18 miles from east 
to west. The greatest width from east to west occurs at about 5 miles 
south of the northern boundary of the granite; at 5 miles north of the

3



Fig. i. Map of Granite area, with contours
Water-supply intakes: i.West Dart,Devonport; 2. Cowsic,Devonport; 3. Black- 
abrook, Devonport; 4. Redaven, Okehampton; 5. Butter Brook, Ivybridge 
(with reservoir); 6. Swincombe, Paignton; 7. Bala Brook, Kingsbridge and 
Salcombe; 8. Yealm, Plympton.
Reservoirs: A. Burrator, Plymouth; B. Trenchford, etc., Torquay; C. Venford, 

Paignton; D. Femworthy, Torquay.



Vertical scales are to horizontal scales as 13*2 to 1.
‘X’ corresponds to same letter on Fig. 1, situate between Princetown and 

Postbridge at intersection of Section Line and Boundary between N. and s. 
districts. ‘G\ Granite boundary.

Fig. 2. Dartmoor, Mass Profile, 
looking n. 48° e.

Fig. 3. Section on line through Highwilhays and Ugborough Beacon.
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southern boundary the width is no more than io| miles. Not only is 
the northern part the wider, but it also attains a greater elevation, the 
highest ridge, from High Wilhays to Yes Tor (the ‘roof of Devon’), 
reaches 2,039 ft above Ordnance Datum, and extends to within half a 
mile of the northern boundary. The greatest elevation within a similar 
distance of the southern boundary is 1,231 ft, at Ugborough Beacon 
(Fig-1)-

In the matter of height, the primary division of Dartmoor would be 
into two districts, northern and southern, the best formal common 
boundary being a straight line drawn through the railway station at 
Princetown and the Warren House Inn on the Princetown-Moreton- 
hampstead road. This line comes near coincidence with the road from 
Plymouth to Moretonhampstead; it passes a furlong north of Two 
Bridges, and an equal distance south of Postbridge; its direction is 
n. 48° E.

To the north of the suggested boundary the granite covers 105 sq. 
miles, and the principal heights range between 1,600 and 2,000 ft 
above mean sea level. South of the line the granite covers 143 square 
miles, and the summit levels of the principal hills range from 1,200 to 
1,600 ft above sea level.

On reference to the map, section and mass profile (Figs. 1, 2 and 3), 
it will be seen that a little disturbance of these general statements arises 
from the heights of Hamildon and Ryders Hill in the southern district; 
yet these, with the summits of King Tor, Snowdon and Lee Moor, 
only account for a total of 1-19 sq. miles above the 1,600 ft contour; 
while in the northern district the area above that level is 26-34 sq- miles. 
It is, therefore, a fair approximation to take the 1,600 ft summit level 
as the division plane.

(In order to keep the differences in height clearly distinguishable the 
vertical scale of the section and of the mass profile has been much 
exaggerated with reference to the horizontal scale. Subject to this, the 
‘ mass profile’ is the skyline of Dartmoor as it would be seen from a 
great distance, a distance sufficient to eliminate all effect of perspective; 
it corresponds precisely to an architectural‘elevation’.)

There is good reason for adding a third division, the eastern district, 
derived in part from the southern and in part from the northern district 
above described, and severed from them by a straight Une passing 
through the town of Chagford in a direction at right angles to the 
Princetown—Warren House boundary. It is characterized by summit 
levels ranging between 900 ft and a little less than 1,200 ft above sea 
level. The rainfall is materially less than that prevalent in the other 
districts, the surface granite is a little more thoroughly decomposed, 
and these features with its lower level have led to the extension of 
cultivation over large areas of granite subsoil.

The granite area would thus be subdivided into three districts:
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(i) The eastern. Area 34 sq. miles. Summit levels between 900 ft and 
a little under 1,200 ft. No part above 1,200 ft.

(2) The southern. Area 120 sq. miles. Summit levels between 1,200 
and 1,600 ft. Forty per cent, or 47I sq. miles, above 1,200 ft. 
One per cent, or 1*2 sq. miles, above 1,600 ft.

(3) The northern. Area 94 sq. miles. Summit levels between 1,600 and 
2,039 ft. Seventy-five per cent, or 71 sq. miles, above 1,200 ft. 
Twenty-eight per cent, or 26$ sq. miles, above 1,600 ft.

A glance at the map (Fig. 1) will show that there are two highlands, 
a northern and a southern, connected by but a narrow ridge, and else
where parted by the valleys of the Dart and its tributaries, and of the 
Plym and its sister the Meavy. The road from Plymouth to Moreton
hampstead, which largely follows the line of an earlier track, slips 
through between the highlands. The old4 Abbot’s Way’, from Buck
land to Buckfast, which crossed the centre of the southern highland, 
utilized a similar but less marked depression.

VEGETATION
Although the area of Dartmoor, taken as a whole, must be regarded 

as a plateau, it is much broken, and scored by valleys, deep or shallow. 
This variety of surface is combined with varied subsoil, with changing 
aspect and exposure, considerable differences in precipitation, differences 
in gradient and consequently in drainage, all features greatly influencing 
vegetation. In consequence there is no uniformity in the plant covering. 
Within a few miles of Princetown there are extensive areas of grass 
moor, of heather moor, of bracken, of moss and lichen moor, and of 
true bog-land with Eriophorum vaginatum and angustifolium; there is 
even original woodland (Quercus pedunculata) at Wistman’s Wood.

The determinant of the nature of the vegetation is soil moisture, it
self dependent on many contributory factors. Except on the outskirts 
of the moor, or where, as near Ditsworthy on the Plym, the altered 
rocks send overlying processes into the granite country; with these 
exceptions the ultimate subsoil is granite. This, however, does not 
imply uniformity. Beneath the surface soil the granite presents very 
varied resistance to disintegrating agencies; decomposed granite, except 
where kaolinized, gives rise to a substance locally known as ‘growan’. 
The felspars disintegrate and part along their cleavages, without forming 
true clay, none the less suffering considerable chemical change. This 
is the disease of granite. It leaves a softened, but still coherent rock, far 
more porous than the parent stone. Its qualities are self-contradictory: 
it is soft, and easily excavated—but the moorland farmers have in past 
days excavated in this material caves for the storage of roots, and these 
caves required no lining or artificial support; it is porous, but it presents 
considerable resistance to the passage ot water; it owes its origin to the 
decomposition of felspar, but the product is not clay. I shall refer to 
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growan more than once; for the present the interest lies in the fact that 
granite presents a very varied opposition to change of this type. At the 
Sheepstor dam of the Burrator Reservoir the growan extended to a 
depth of at least 100 ft; in the valley of the Yealm I found sound rock 
under 6 ft of growan; there are many places where no such substance 
overlies the sound rock. Growan is not inconsistent with the presence 
of boulders, but except in valley bottoms it will not be found associ
ated with stony ground, nor does it permit good subsoil drainage. An 
iron-pan will frequently be found at some little depth below the sur
face of the growan, showing that the upper part of the subsoil may be 
porous, but the level of constant saturation is soon reached. The prin
cipal deposits of peat on Dartmoor will be found over either clay or 
growan. Variation in the subsoil is therefore certain, and with it varia
tion in the degree to which the soil is saturated.

The surface gradients range from gentle to very steep. The hill-tops 
are frequently rounded with relatively gentle slopes, from which it 
follows that Dartmoor has considerable resemblance to Ireland, in that, 
as Ortehanus wrote of that island: “In summit et aerorum arduorumque 
montium verticibus stagna reperies et paludes.” (“You find mires and bogs 
on the summits and crowns of the steep and breezy mountains.”)

The fact is that, since the water cannot escape by surface flow, and 
cannot, except slowly, penetrate the peat and growan, steep and stony 
hillsides will usually, but not invariably, be found to be dry. The rain
fall is by no means uniform, yet, except in the eastern district, it every
where suffices to keep saturated for many months in the year any ground 
which is not naturally well drained.

The different plant associations thus find the conditions to which they 
are severally adapted. It should be noted that, while the soil of Dart
moor is everywhere peaty, true peat is by no means universally present.

Bracken (Pteris aquilina) is confined to relatively dry soils, and does 
not occur on true peat. Heather (Calluna vulgaris) prefers moderately 
dry soils, but will be found, although never dominant, associated with 
bog plants on the margins of bogs. The smaller and finer moor grasses 
accompany both bracken and heather in the drier lands. The coarser 
grasses grow on pure peat, under wet conditions, but not with constant 
saturation. Eriophorum is essentially a plant of the bogs, and with Scirpus 
spp. and Carex spp. has supplied most of the material from which the 
deeper peats have been formed.

Reindeer moss (Cladonia sylvatica), in its fullest development, is 
associated with true mosses and with whortleberry (Vaccinium Myrtillus). 
At Ditsworthy Warren it forms a dense carpet over many acres, some 
true mosses being associated with it, and the whortleberry more locally 
developed. The subsoil is largely altered slate, and the conditions vary 
from very wet to very dry, according to season and rainfall.

No doubt the surface covering of the moor has been affected by 
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human interference. Swaling on wet ground will sometimes entirely 
remove Calluna, and I know instances in which the plant has not re
established itself in 30 years.

Erica cinerea, with its preference for drier ground, displaces Calluna 
on the steeper and stony slopes of the border hills; where the subsoil is 
metamorphic rock. It presents sheets of vivid colour on such hillsides 
as those of the Teign Gorge.

On the other hand Erica tetralix, which shows some slight preference 
for the metamorphic rocks, affects wet heaths with peaty soil, and is 
frequently associated with the coarser grass moors.

The Sphagnaceae are of localized habit, occurring in patches where 
springs issue, and beside slow running water. Without being rare they 
are unimportant in quantity as compared with true mosses such as 
Hypnum, The presence of Sphagnum usually indicates soft and some
what treacherous ground, not necessarily dangerous, but certainly in
convenient. The ‘ quaking bogs’ are Sphagnum-covered.

In sheltered places within the moor, and in the border valleys, trees 
grow freely; but the actual area suited to afforestation above an eleva
tion of 800 ft O.D. is very small. It has been said that there is evidence, 
from tree remains found in the bogs, that trees at one time grew more 
freely upon Dartmoor.Wood has been found in the peat, according to 
the Geological Survey, south of Trowlesworthy Warren House in the 
Plym Valley, also at a point north-east of Torry Brook Head, at Cator 
Common, and in a valley between Cherry Brook Bridge and Post
bridge (presumably Gawler Bottom). For the more part this is described 
as birch. Moore, in Rowe’s Perambulation, says that trunks of tolerably- 
sized trees have been occasionally found in tne bogs. In the same work 
there is reference to the remains of trees in Taw Marsh. Brooking 
Rowe, in his edition of the same work, says: “at the head of the East 
Dart, below Great Hey Tor, in Stannon Bottom and elsewhere, 
branches of trees of considerable size have been found in the bogs. 
Near Princetown, in an enclosure made by the prison authorities, 
within a space of ten acres, upwards of twenty cartloads of wood, oak, 
willow and alder, were obtained without any trouble. One of the oaks 
measured 7 ft 6 in. in circumference near the roots.”

It is doubtful whether the identification of “alder” as among the tree 
remains can be accepted, and it will be noted that these finds of bog
wood have, for the more part, been in relatively sheltered places, and 
are but few compared with the extent of the moor.

Certain it is that the only original woods now to be found on Dart
moor are in deep valleys, and within the protection of very rough, 
bouldery ground. The list is short, Wistman’s Wood, Black Tor Beare, 
and Piles Wood, in the valleys of the West Dart, the West Ockment 
and the Ernie, respectively.

The oak has three enemies on Dartmoor: the wind, grazing animals, 
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and wet peat. The wind affects trees which have established themselves 
in otherwise possible situations, either pruning completely away all 
attempted growth to windward and any but very restricted growth in 
height; or, where the tree can find all-round shelter from boulders, 
reducing it to little more than a mat of contorted twigs. The highest 
placed tree in the NorthWood at Wistman’s is a good example of the 
Eruning action of the wind where the oak cannot nestle between the 

oulders. The main trunk, which is exceedingly short, girths 69 in., 
two sister branches spring from the trunk, they girth 41 in. and 30 in. 
respectively. The height of the tree is 10 ft, its radial spread is 19 ft, all 
before the prevailing wind. This is at an elevation of 1,390 ft (Pl. zia).1 
The south-easternmost tree of Black Tor Beare is the best example of 
matted growth. It grows in a patch of large boulders which provide a 
shallow shelter. “The tree has never accomplished a trunk, its three 
main branches crawl over the boulders, from which they but slightly 
lift themselves: their girths are 24, 28 and 37 in. respectively. From a 
tangle of secondary branches springs a matted confusion of twigs, to 
form (at a height of 7 ft) the canopy of the tree. In effect the canopy is 
a mere superficies, slightly domed in form, and 33 ft in diameter, al
most a true circle in plan (Pl. 22b). This, at 1,530 ft above Ordnance 
Datum, is the highest situate oak in Devonshire.” With these two ex
amples before one it is impossible to imagine that the higher parts of 
Dartmoor can ever have borne oak-woods since the present climatic 
conditions have obtained. The grazing animals do not seriously inter
fere with well-established trees, but they destroy or cripple seedlings, 
and thus limit the spread of the woods and prevent rejuvenation. 
Against this danger the boulders, where sufficiently large and numer
ous, are a good defence. Acid peat soil is unsuited to the growth of oaks 
and its soft and yielding substance would afford no root-hold. Further, 
the frequent presence of an iron-pan precludes the growth of any deep
rooting tree. We may, I think, conclude that, with slight local varia
tion, the vegetation of Dartmoor is to-day the same as it was in Neo
lithic times, and the Early Bronze Age. There are scars where agricul
ture, untaught by past failure, has exhausted its resources in the attempt 
to impose its yoke, but the unconquerable native flora heal the scars; 
and we may say of Dartmoor, as did the writer whom Rowe quoted 
with approval: “Perhaps it serves as it is the gracious purposes of 
Providence.”

PEAT
When I said that, on Dartmoor, the determinant of the nature of the 

vegetation was soil moisture I had also in mind, as one of the conse
quences of excessive moisture, the formation of peat. In a temperate

1 By 1952 this tree had a more flourishing aspect, much growth having 
occurred in the side branches. It had increased its height in the centre. (Ed.) 
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climate, and with conditions of practically constant saturation, veget
able matter will undergo slow decomposition to ultimately become 
peat. This condition of saturation determines the areas which become 
peat bogs, as opposed to those which present mere peaty soil. There is 
much less peat on Dartmoor than is commonly thought; and it is only 
in exceptional circumstances that it attains any considerable depth. In 
the formation of eight miles of railway in the Erme valley no greater 
depth was found than 2 ft 6 in., until the head of the Redlake valley 
was reached. Here, at an elevation of 1,400 ft, the deposit varies between 
6 and 11 ft in depth. In some other of the shallow and flat upland valleys, 
or pans, there is no doubt that twice this thickness of peat may be found, 
but only over small areas.

The dominant plant-remains in the peat are those of species still 
growing on the surface of the bogs: Eriophorum and its associates, to the 
practical exclusion of the Sphagnaceae. In all the deeper deposits there is 
clear distinction between surface peat and deep peat, usually with an 
intermediate layer of defined character. But there is no succession of 
varying botanical character; the most that may occasionally be found is 
a layer of birch wood, at depths of from 18 in. to 4 ft, and there is no 
evidence that this marks more than an incident in the history of the 
particular bog. Gentle slopes, such as those of hill-tops and shallow 
valleys, and elevations which lie above or near the mist level, charac
terize the sites of all the more important deposits, which are mostly 
found above the 1,200 ft contour. Not rainfall only, for this is at many 
places as great below this contour as above, but the frequency of rainfall 
and fog, and to some extent the reduction of temperature with height, 
are the favourable conditions.

The Geological Survey Memoir suggests that many valleys, formerly 
filled with peat, have been bared of that material by the operations of 
the tin-streamers. I find little evidence in support of this suggestion. 
Furthermore, it is to be remembered that the streamers were most 
interested in those valleys which were floored with gravels and small 
boulders, and such valleys would be relatively well drained and thus 
unsuited to the formation of peat. Where the subsoil is china clay, even 
though some material depth of peat may overlie it, the tinners fre
quently followed the course of the tin lodes in the kaolinized rock; never 
baring any extent of surface, but cutting gullies, such as those which 
existed at Redlake before the clay pit was opened, and are still to be 
found at Broadamarsh on the East Dart.

Redlake in the Erme watershed may be taken as presenting a typical 
Dartmoor bog. The top peat is fibrous, and shrinks but little on drying; 
when supersaturated it carries 83 % of water, and when dry it weighs 
18 to 19 lb. to the cubic foot. Beneath this lies the middle peat, of a very 
dark brown colour; this, when saturated, but not supersaturated, con
tains 87-87% of water; when dry, it weighs 48^ lb. the cu. ft.
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The bottom peat is black; a sample taken at a depth of 6 ft may serve 
as typical of the best developed peats of Dartmoor. When saturated, 
but after draining until no more water will flow from it, it contains 
86-50% of moisture, and weighs 64 lb. per cu. ft. A cubic foot thus 
consists of 55*36 lb. of water and 8*64 lb. of peat substance. The specific 
gravity of the latter is 1*247, so that, stated in volume, a cubic foot of 
peat consists of eight-ninths of a cu. ft of water, and one-ninth of a 
cu. ft of peat substance. If there were no pore space a cube of 12-in. 
side (or edge) would dry to a cube of 5*77 in. side; it does dry to a cube 
of 6*o8 in. side; in other words the absolutely dry material occupies 
only one-eighth (approximately) of the space which it filled in the bog. 
Thus, in round numbers, it shrinks to 50% of its linear, and 12^% of its 
cubic, dimensions. In every cubic foot of this peat there is entangled 
water to the amount of 5*536 gallons. One hundred pounds of saturated 
peat yield 13I lb. of dry substance.

Fuels are frequently analysed into ‘volatile matter’, ‘fixed carbon’, 
and ‘ash’. So analysed this same sample yields (%):

Volatile Fixed carbon Ash
Black Peat, Redlake 68*30 29*56 2-14
Plym Head 60*25 34*25 5*50

The results yielded by a sample from Plym Head are given by way 
of comparison.

All peat contains matter soluble in aqueous solutions of alkalis. This 
fact is utilized to determine the relative proportions of‘humic substance’ 
and of‘fibre’, but we cannot be said to have any very accurate know
ledge of the composition of the soluble portion; we do, however, know 
that it is a colloid or a mixture of colloids. Ammonia is the most con
venient alkali to use in this parting, since it can be removed from the 
solution by boiling. Examination of the same two samples gave the 
following percentages:

Soluble Insoluble Ash
Black Peat, Redlake 21*00 76*86 2*14
Plym Head 22*50 72*00 5*50

The ammonia-peat solution is dark brown, somewhat red by trans
mitted light. It can easily be prepared of sufficient density to be used as 
a brown ink. If the ammonia be neutralized, or driven off by boding, 
electrolytes precipitate the ‘humic substance’ in flocculent form, ulti
mately yielding a bulky jelly. Washing and drying give a brittle, 
black solid of pitchy lustre. This solid is very sparingly soluble in 
water, even on boiling; but alkaline solutions prove ready solvents.

Its sparing solubility in water accounts for the very slight discolora
tion which is found in the Dartmoor streams when in flood. On test 
it is rather surprising to find how comparatively little is the stain which 
ambers the flood waters.

There can be no doubt as to the colloidal nature of the soluble por



PHYSICAL GEOGRAPHY 13

tion of the peat; the fibre varies in grain from recognizable fragments of 
vegetable matter to almost impalpable dust; together the two form a 
medium well adapted to entangle water and retain it. A very slight film 
of the finer particles of the fibre will entirely choke a filter paper. The 
water in saturated peat is, for practical purposes, as firmly held as in 
jelly. Of all the methods tried for freeing peat from its water of satura
tion none has been a commercial success, except the oldest and simplest, 
that of air drying. This requires for fair results a summer season with 
some approximation to the normal conception of summer weather, 
given which air-dried material is obtained containing about 25% of 
moisture. Summer does not always come to Dartmoor, and I have 
known seasons in which practically all the turf which had been cut for 
domestic use has been abandoned, as not worth carting in.

One result of the colloid content of peat is the formation of the very 
persistent foam that forms a feature of the Dartmoor streams when in 
flood.

Peat ashes are frequently red, from the presence of iron oxide: they 
are found also to contain a little lime. The deeper and more fully 
formed material is usually the redder, hence a red ash is regarded as an 
indication of good quality fuel. None the less, some of the best peat 
such as that from Plym Head, has a white ash. The colour depends 
wholly upon the character of the underlying rock.

The conversion of vegetable matter to peat involves chemical 
change, the production of the humus acids, and of carbonic acid. The 
escape of the latter, either in gas form or in solution, leads to a consider
able loss of the original carbon. That carbon dioxide is produced has 
been evidenced by tragedy. A workman, whom I employed in sinking 
pits through the peat to a clay deposit, received instructions to test the 
air in the pits every morning before entering them. I had heard tradi
tions of loss of life from foul air, but I had never known or received 
clear evidence of such a loss. For weeks the workman followed the 
instructions as to testing the air, and in no instance found evidence of 
any danger. Then, when the work had entered on the last few days, he 
omitted such test, and, on descending the pit, was within a few minutes 
overcome; another man, attempting his rescue, came near losing his 
life also.

The humus acids and the carbon dioxide alike attack the granite, but 
the carbonic acid appears to be the more powerful agent. The first 
effect is the leaching out of the iron contents of the rock. Much of the 
iron in the red granites and felsites is in the form of hematite, while a 
little is combined as silicates. If the hematite is removed the richest red 
rock retains at most a pale buff colour.

There is an indian-red felsite, which I have called ‘felsite A’, and 
which occurs at the surface of the granite on its western and southern 
borders, from the Plym to the Dart, and elsewhere sporadically (it is 
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also found associated with the Cornish granites, as, for instance, at St. 
Dennis). This is a very compact rock, hard, and so uniform and fine 
in texture that it has a subconchoidal fracture. At and near Hen Tor in 
the Plym Valley it underlies a peat bog. Fragments are there found 
which have been bleached white, and have lost their flinty lustre. Many 
of the larger of these fragments, when broken, show a core of the red, 
unaltered felsite. The peat from this bog has a red ash. In the extreme, 
but rarely, the action does not cease with bleaching and loss of lustre, 
but extends to a complete softening of the rock to a porous condition; 
a softening sufficiently marked to have led to the rock being used for 
whitening hearths. The residue is never of a clayey nature.

Some part of the iron certainly combines with the humus acids, the 
remainder going into solution as ferrous bicarbonate. If there be any 
supposed difficulty in deriving a ferrous salt from hematite, it has to be 
remembered that hematite weathers to magnetite, so that magnetite 
may be invoked as an intermediary. When the ferrous bicarbonate 
solution escapes from the peat it rapidly loses the carbonic acid gas, and 
iron hydroxides are deposited. The result is seen in the coating of the 
rocks and pebbles in the beds of streams which rise in peat bogs, at such 
times as the flow of the streams is reduced in dry weather, and the iron 
solution concentrated. It is seen also in the iridescent film which occurs 
on small pools of peat water. This film, frequently stated to be oily 
matter, is none other than iron hydroxide; so that this alleged evidence 
of the presence of oil in peat bogs must be dismissed. Passing downward 
into the growan the same solution of ferrous bicarbonate arrives at the 
level of normal summer saturation, here the carbonic acid gas escapes, 
and the iron hydroxides deposit to form the ‘iron pan’. Occasionally a 
granite stone of some size is found lying partly above and partly below 
the pan; if such a stone is broken an iron stain will be found extending 
completely across it in the plane of the adjacent iron pan, and con
tinuous with it. The stone has shared with its surroundings the con
ditions as to saturation.

Peat is a convenient and pleasant fuel for domestic use. It can and has 
been used for steam raising, but its efficiency is relatively low, from i-8 
to 2 lb. of air-dried peat being the equivalent of i lb. of good ordinary 
coal. The high proportion of volatile matter, say 65 per cent as a mean, 
has enabled its use as a source of illuminating gas. The following passage 
is quoted from Ures Dictionary of Arts, Manufactures and Mines, seventh 
edition, 1875. “On Dartmoor the peat is cut by the convicts, working 
in gangs; and, being dried, it is carefully stored in one of the old prisons. 
From this peat, by a most simple process, gas is made, with which the 
prisons at Princetown are Ugh ted. The illuminating power of this gas 
is very high. The charcoal left after the separation of the gas is used in 
the same establishment for fuel and sanitary purposes, and the ashes 
eventually go to improve the cultivated lands of that bleak region.



Plate i

A. Stones of a prehistoric row disclosed by turf-tye. Long stone row, Erme.

B. Denuding peat. Slopes of Great Kneesit.



Plate 2

A. Bedding and jointing of massive type. Littaford Tor, view looking 
N. 700 w.; height 10 ft.

B. Bedding intermediate between massive and lamellar, sloping with hillside. 
Brae Tor.



Plate 3

A. Lamellae of moderate thickness, sloping with hillside. Little Lynx Tor.

B. Fine lamellar bedding, showing first deviation from horizontal, near 
hill top. Thurlestone, Watern Tor, looking E.



Plate 4
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Plate 5

A. Horizontal bedding of rock in valley, River Tavy, under Tavy Cleave.

B. Slipper Stones, West Ockment. Length of sloping rock face over 60 ft, 
gradient 1 in 1.8. View looking s. 10° e.



Plate 6

A. Inclusion, Kestor. Length, 4 ft 2 in., height, 1 ft 4 in., 
the block with the square-topped notch in it.

B. Inclusion, Beardown. Diameter 25 in.



Plate 7

B. Tinner’s burrows: Drizzlecombe, Plym Valley.

A. Tin-work near Birch Tor: Chaw Gulley.



Plate 8

Lamellar bedding with rare, but well-marked joints. Chat Tor, 
Rattlebrook Hill; view looking s. 61° e. Height 9 ft 6 in.



Plate 9

A. Blackingstone. View looking n. 88° E.

B. Blackingstone, showing vertical joints in domed, lamellar tor.
View looking n. 240 w. Height about 35 ft.



Plate io

A. Bowerman’s Nose. View looking N. 8° w. Height 21 ft 6 in.

B. The ‘Colossi’, Staple Tor. View looking n. 700 w. Height 24 ft.



Plate ti

A. Rounded block. Great Mis Tor. View looking 
N. 500 w. Height to top from grass, 7 ft.

B. Rounded block. Thornworthy Tor. View looking N. 430 E. Height to top 
from grass, 12 ft.



Plate 12

A. Parted blocks. East Mill Tor. View looking n. 3S°-30/ e.

B. Parted blocks forming natural gateway. Oke Tor. Clear 
height of gateway, 7 ft 5 in. View looking n. 18° e.



Plate 13

A. Residual boulders. Yes Tor Bottom, near King Tor.

Photo: D. P. Wilson, 1952.

B. Parting in rocks. Gutter, Rigmoor Down, Plym Valley.



Plate 14

A. Linear arrangement of boulders forming part of clitter. Hen Tor.

B. Clitter, Hen Tor, Plym Valley.



Plate 15

A. Mistor Pan, and view of perforation through side.

B. Rock-basin, Kestor.



Plate 16

A. Great Nodden, Lyd Valley.

B. Shavercombe Waterfall, Plym Valley.
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Attempts were made here many years since to distil the peat for 
naphtha, paraffin, etc., but the experiments not proving successful, the 
establishment was abandoned.”

The reference to the use of peat charcoal, in this instance a by-product, 
serves as a reminder that peat, when used for tin smelting, was first 
carbonized. This process certainly dates back to earlier than the year 
1466, probably much earlier. In that year the tinners of Cornwall were 
granted a charter which included the right: “Quod ipsi et servientes 
sui infra forestam nostram de Dertemore in comitatu Devon ad libitum 
suum ingredi et intrare et turbas in eadem foresta in quocumque loco 
sibi placuerit fodere et succindere et carbones inde facere, et eos sic 
factos ab inde in comitatu Cornubie . . . abducere et asportare.” “ To 
dig and cut turf and make coal therefrom” it being remembered that coal 
was at that time the phrase used where now we say charcoal. Peat char
coal has about the same calorific value as good English coal, and 100 lb. 
of air-dried peat yield about 36 lb. of charcoal. Not only, therefore, 
did the tinners obtain a much higher quality fuel, but the weight to be 
transported to Cornwall was greatly reduced.

That peat is still forming on Dartmoor cannot be doubted. The various 
stages in the process are traceable in many bogs, from the living veget
able to the most compact peat. At what rate the peat grows in depth 
cannot be ascertained. It suffers loss by solution, it represents far less 
than the original mass of vegetation from which it has developed, and 
there is some loss by surface wash. The rate of growth in depth may 
well be slow. Whether a condition of equilibrium, in which losses 
balance gains, ever arises may be a matter for doubt: probably a bog 
is always either growing or decaying.

Growth has certainly taken place since the Early Bronze Age. The 
long stone row in the Erme Valley, extending from the circle on Stall 
Moor to the barrow on Green Hill, presents gaps, real or apparent. The 
apparent gaps occur where the stones of the row have been buried by 
the growth of peat. On the west bank of the Erme, opposite Erme 
Pound, the row is lost for a space. Here the peat is sufficiently well 
developed to be worth cutting, and turf ties have been formed. The 
removal of the turf to the usual working depth has sufficed to uncover 
the stones of the row, still erect and firm set in the growan (Pl. 1a). 
The indication is that, since the stones were set in place, 2 ft in depth of 
peat have accumulated.

Decay is certainly taking place, especially in the hill-top bogs. It has 
been suggested that such decay sets in where the peat has slipped down
hill and fissure partings have been formed. There is, however, no evi
dence of moving bogs on Dartmoor; and very little evidence of slips 
of any sort on the hillsides. One rather marked exception occurs in the 
valley of the West Ockment, above the Slipper Stones. Here there has 
been a considerable slide of ground on a steep hillside, where the under
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lying granite, as shown by the broad planes of bare rock, has an in
clination of from 1 in 1.66, to 1 in 2; but the slipped material is not peat. 
The bogs where disintegration is taking place are all situate either on the 
hill-tops or at the heads of valleys. It is probable that several causes con
tribute to the disintegration. In the first place the bogs which suffer are 
all dependent on rainfall only for their water supply, and are thus liable 
to become dry in long continued drought. This, in itself, would not waste 
the peat, but it would hasten the process in the presence of other con
tributory conditions. The other extreme, of excessive and unusual 
rainfall, might not only contribute to the loss when once begun, but 
might even be a first cause. The bogs absorb readily, but part with 
water slowly; a hill-top bog has low gradients and is badly drained, 
water standing on the surface in little puddles. Such water as does flow 
off follows no well defined channels, and the fibrous top peat resists 
erosion, but extreme rain might have sufficient erosive power to start 
a channel here and there, with local removal of the fibrous layer.

Once the compact peat, with broken fibre, is exposed, the decay of 
the bog has commenced. Drought dries the surface, and wind removes 
some of the dried material; renewed flow of water in the incipient 
channel removes yet more; and frost, the most powerful enemy of all, 
breaks down the cohesion of the peat and leaves it friable, the readier 
prey to drought and flood. A channel once formed drains the bog and 
hastens decay. At last a whole system of intersecting channels comes 
into being, and the remaining peat is reduced to hags, or detached 
mounds. On Dartmoor the slopes of Great Kneesit (Pl. 1b) and the 
ground around Cranmere Pool afford good examples of peat bogs in 
their final stages of decay. I believe, indeed, that Cranmere Pool itself 
is but an area of bog from which the last peat hag has perished, and 
that it was once in no way distinguishable from its surroundings. Burt, 
in his notes on Carrington’s Dartmoor, writes of the bog around Cran
mere as being 40 to 50 ft in depth; whereas 4 to 5 ft is a much more 
accurate estimate. Bray thought that the water could not be more than 
6 to 8 ft when the pool was full; it is very doubtful whether it ever held 
2 ft of water. Rowe, in 1844, thought he traced evidence of the bank 
having been broken through on the northern side, and Crossing, with 
some diffidence, considers that there may be truth in the tale that the 
bank was cut by a miller, whose mill was on the Ockment, to obtain 
more water; a futile proceeding. If my view of its origin is right, Cran
mere has never had a continuous bank of appreciable height through
out, and has never held more than a few inches of water. This much is 
certain—in 1802, Bray found the pool dry, and dry it has been in every 
ordinary summer since.

Bogs fed from springs, or by the spreading of a stream, or constantly 
supplied by seepage from the adjacent ground are not Hable to disinte
gration. Channels constantly carrying water may run through these 
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with but local effect. In such bogs Sphagnum is the dominant plant; it 
will grow also in cotton-grass bogs where peat has been removed, and 
where water lies in shallow pools. Wherever the supply of, at most, 
slow-moving water is sufficient Sphagnum tends to heal and restore the 
damaged surface; but it cannot withstand the periodical droughts which 
occur in the flood-water channels cut through peat deriving its supply 
from rainfall only.

HILL AND VALLEY
Viewed as a whole Dartmoor is a table-land, elevated above the level 

of the ‘in country’. Taken in detail it is found to present a very varied 
surface of hill and valley. In the ultimate this surface relief must be 
attributed to the work of denudation; but the denuding forces merely 
developed a pre-determined form. There is ample evidence that the 
present geography of Dartmoor presents contours which were those 
of the upper surface of the granite when it cooled in contact with the 
overlying sedimentary rocks. The hills represent points at which the 
granite rose higher into its overburden, the valleys are lines along which 
folds of slate or other rocks were pressed down into the granite surface. 
At few points can the present surface be far below the original surface of the 
granite, when it cooled as a plutonic rock.

The evidence for this statement is varied, falling chiefly under four 
heads:

(a) The coincidence of the planes of the pseudo-bedding with the slopes of 
the hillsides. The granite in cooling under the sedimentary cap contracted 
of necessity. Since the outer or upper layers of granite cooled first, the 
contraction led to cracks and planes of weakness, some of which were 
parallel to the surface of cooling. These as now exposed form the 
pseudo-bedding, simulating the strata of sedimentary rocks; others 
were approximately perpendicular to the surface of cooling, and now 
form the ‘joints’. Pseudo-bedding and joints are thus of common 
origin, and their evidence is identical in effect, but that offered by the 
former is the more easily demonstrated.

The numerous exposures of granite afford ample opportunity for 
the study of the pseudo-bedding. The more resistant rock, which has 
defied the disintegrating effect of weather and of the peat-charged 
ground waters, forms tower-like masses on many hill-tops, and even on 
some hillsides. The rivers frequently flow over bare rock. From these 
exposures we learn that the pseudo-bedding may be very varied in 
character. It may so divide the rock that the deep layers with their cross 
joints resemble cyclopean masonry; or it may be so close set that the 
mass appears to have a lamellar structure, the vertical joints widely 
spaced. But, whichever form or whatever intermediate form it may 
assume, there is one general feature which is subject to few exceptions: 
it conforms to the slope of the ground.



18 DARTMOOR

On the hill-top the bedding is horizontal; in the bed of the valley the 
river runs over horizontal surfaces of granite; on the hillside the bed
ding and the surface slope are coincident. It is thus indicated that the 
cooling surface was at least parallel to the present surface of the land, 
and had a similar figure.

It has been suggested that the hills and valleys were first sculptured 
in solid rock, and the pseudo-bedding subsequently developed by the 
alternations of heat and cold, of day and night. Any such possible 
alterations would be wholly inadequate to have even a superficial 
effect, whereas the parting planes of the pseudo-bedding have been 
found at the greatest depths to which the granite has been worked.

A complete reply to the suggestion that the formation of these planes 
could have dated after the denudation of the moor is to be found in the 
occasional intrusions of later granitic matter, sill fashion, between the 
planes (as for instance at Belliver). These are not so common as intru
sions between the more or less vertical joint planes, but are not rare, and 
the two forms of intrusion are associated. The pseudo-bedding planes 
were therefore in existence prior to the last stages of igneous activity.

Instances of the coincidence of the pseudo-bedding with the present 
contours are everywhere to be found. By way of illustration the follow
ing may be taken; the summit rocks of Littaford Tor, where the well- 
marked horizontal bedding, and equally marked joints leave blocks of 
the massive type (Pl. 2a) ; the hillside and summit rocks of Brae Tor, 
with horizontal bedding at the crest, and inclined bedding on the slopes 
of the hill; the structure being intermediate between massive and 
lamellar (Pl. 2b); the hillside rocks of Little Lynx Tor, showing in
clined bedding parallel to the slope of the ground in a lamellar mass, in 
which, however, the lamellae are of moderate thickness (Pl. 3A); the 
verge of the hill-crest of Thurlestone, or Watern Tor, showing the first 
departure from the horizontal in a thoroughly lamellar mass (Pl. 3 b) ; 
and the River Tavy, at Tavy Cleave, where the river flows over a 
horizontal bed of granite (Pl. 5A).

The inclined bedding on the sides of the valleys is, perhaps, best 
shown at the Slipper Stones on the West Ockment. One of these 
surfaces is shown in Pl. 5b. It is not the longest, but it extends full 
60 ft up the hillside, and has a gradient of i in r8. Similar surfaces are 
to be found elsewhere on Dartmoor, as for instance on the west flank 
of Meldon (Chagford), where the rock slope is 45 ft in length, and has 
a gradient of one in 4^.

Nor is similar evidence wanting in the Plym Valley by the Dewer
stone. It is true that in the Dewerstone Rock itself the vertical Jointing 
is markedly predominant, but in the twin cliffs, which break from the 
hill above, the pseudo-bedding may be seen crossing the vertical joints 
at an angle so steep that it seems the mass must slide to the valley bed, 
yet through the centuries it has stood secure (Pl. 4).
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(b) Inclusions of altered rock in surface granite. Two forms of inclusions 
are found in the granite of Dartmoor. Of the first form arc fragments 
of a finer grained granite, usually with much black mica. These are very 
varied in size, the smaller being no more than a few inches in length, 
the larger certainly reach 30 ft in their greatest dimension, and prob
ably, at places, exceed this magnitude. All the smaller inclusions, up to 
3 or 4 ft in length, are ovoid, and have evidently been roundea by 
partial solution in the molten mass. All contain much secondary biotite. 
Some of the inclusions, always of considerable size, show cores of com
paratively unaltered rock. One such occurs on Higher Whiten Tor: the 
centre is bright flesh-colour and very fresh; the margin is dark brown, 
and much more mica is there developed.

At the other extreme, the included rock has been so thoroughly re
melted that it has lost its form, and is now found involved with the 
normal granite in a complex flow-structure; such rock may be found at 
Lakehead Newtake, near Postbridge.

These inclusions, being of finer grain, resist the action of the weather 
better than does the normal rock, and stand raised above the general 
surface. Pl. 6a shows such an included mass in the granite of Kestor: its 
length is 4 ft 2 in., and its depth 1 ft 4 in. Kestor has a coarse granite cap, 
and a fine-grained pedestal: it is very probable that the greater part of 
the mass of this tor is one large included block.

Pl. 6b is a view of an inclusion in a boulder on the slopes of Bear
down. It exhibits a feature which is frequent, that the junction of the fine 
and the coarse rocks weathers more freely than either of the masses. 
The diameter of this xenocryst is 25 in. The history of the granitic 
inclusions appears to be fairly certain. The intrusion of the Dartmoor 
granite must have been a relatively slow process, and it can hardly have 
proceeded at a constant rate. There were pauses, times of relative in
activity, and during such pauses, if marked, there was time for the 
granite to form a thin cooled crust at its contact with the sedimentary 
rocks. This crust, having been comparatively rapidly cooled, would 
have a fine grain. On the resumption of the intrusive movement it 
would be broken, and fragments would be taken up in the mass of the 
molten rock, there to be reheated, and again cooled, but at a less rapidity. 
The material of the crust would be likely to vary somewhat from the 
chemical composition of the normal granite, having acquired foreign 
constituents from the sedimentary rocks with which it had been in 
contact.

Inclusions of the second type are fragments of rocks foreign to the 
granite; sedimentary or igneous rocks with which the granite came in 
contact during its forward movement. None of this type that are 
known to me are more than 2 or 3 ft in greatest dimension; all are re
duced by partial solution, and all are either ovoid or at the least sub- 
angular. Their material has been subjected to intense metamorphism.
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Both types of inclusion may occur in the same rock-mass, as at 
Redlake, in the Erme Valley, where I found them, side by side, down 
to a depth of 120 ft below the present surface of the granite. Both types 
are obviously surface phenomena, originating at the contact of the 
granite and the overlying rocks; and neither is likely to occur at any 
great depth below the contact.

Inclusions of one type or the other are common over large areas of 
the moor. In the earlier days of geology the granitic type were regarded 
as ‘basic segregations’; but one strong evidence against that identifica
tion is the fact that in the larger forms the original jointing has been 
preserved, which is rarely coincident with that of the surrounding rock.

(c) Patches of sedimentary rock overlying the granite. Residual patches 
of sedimentary rock, still overlying the granite, are by no means un
common. There is one on Brown Heath, near Redlake in the Erme 
Valley; it is near the inclusions which have been mentioned as occurring 
at Redlake, and the two classes of evidence are mutually in support. 
This is 2| miles within the granite boundary.

Altered sedimentary rocks are also found in Tor Royal New take, 
near Cholake Head, 2 miles east of Princetown, and 4 miles distant 
from the granite boundary. There are other similar inliers. Where these 
occur it is certain that the present surface and the original roof of the 
granite must be coincident.

(d) The presence of the indian-red felsite, which I have called felsite A 
(‘Petrography of Dartmoor and its Borders’, T.D.A., vols. 34, 35, 44, 
49). Along the border of the granite, and at points within the border, 
there is to be found, from the Plym Valley to the Dart, a very com
pact and somewhat flint-like rock of a rich red colour. It is found as the 
surface form of the granite, a rock rapidly chilled by contact with the 
sedimentaries. It is found also where the granite is no longer covered by 
the sedimentary rocks, and is there evidence of the previous contact 
surface. Great quantities of this felsite are present in the beach material 
of Start Bay, and can only have been derived from Dartmoor, by way 
of the valley of the Dart. It is true that the beach material must be of 
considerable age; it cannot have travelled down the Dart since the time 
when the harbour of Dartmouth ceased to be a subaerial valley. But, 
on the other hand, no beach material, however resistant, can last for 
ever under the constant attrition to which it is subject; and geologically, 
its derivation from Dartmoor must have been recent.

From the quantity of this felsite on these and other beaches it is to 
be concluded that a considerable area of Dartmoor has not long been 
cleared of this superficies of the granite.

CHINA CLAY
Notwithstanding the evidence above cited, it must be allowed that, 

in parts, the granite has suffered material denudation. There is no reason 
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why china clay should not have been as well and freely developed on 
Dartmoor as on the Cornish moors which lie at a lower level. We know 
that china clay, in mass, was formed only near the surface of the granite. 
It is still found on Dartmoor, but not in important deposits except near 
the edge of the granite, and only in patches of no commercial sig
nificance in the higher levels of the moor. Wherever it is present in 
good quantity there is ample evidence that the surface of the granite 
has not suffered any considerable denudation; that it has, in fact, been 
barely uncovered. The clay is not a material which, in the absence of 
some form of protection, can long resist denudation; and it may well 
be that Dartmoor, with its greater elevation, has been subjected to 
much more severe denudation than have the Cornish moors.

Thus we would expect that much clay-rock may have been removed 
by natural agencies. Fortunately, there is no need to depend on con
jecture. Not only has the clay been removed, with its accompanying 
sand and gravel, but much of it has been redeposited where it can be 
seen and identified. The old lake-bed of the Bovey basin now yields 
‘Ball Clays’, which are but the china clay of Dartmoor, removed by 
denudation and redeposited in association with the sands and gravels 
of the original clay-rock. The ball clays of Meeth and Peters Marland, 
in North Devon, had a similar origin.

China clay, or kaolin, is derived from the alteration of the felspar 
crystals in granite, in situ, and is always found, on Dartmoor, with the 
other constituents of the parent rock still in their normal position rela
tive to the altered felspars. Kaolin is devoid of the alkalis of the original 
felspar, and has acquired water of hydration. The problem of determin
ing the agencies which have removed the alkalis and supplied the added 
water has received many suggested solutions. It cannot be said that there 
is any general agreement among the authorities. I believe the chief 
agents in the alteration of the felspars to have been vapours, charged 
with fluoric and boric acids, and derived from the cooling granite. 
These would be powerless in the absence of a sufficient supply of water; 
the water I believe to have been meteoric,1 and to have obtained access 
to the surface of the granite after penetrating the overlying sedimentary 
rocks. This explanation is in agreement with the superficial nature of 
the clay formation. The action would take effect at such points as pre
sented the necessary combination of ascending vapours meeting descend
ing waters. It is notable that the metamorphic rocks, where still at 
places overlying the clay, are all very highly tourmalinized, a feature 
consistent with the suggested explanation. The best example of meta
morphic rock overlying clay is to be found at the Smallhanger Works 
in the parish of Plympton St. Mary.

Derived from the atmosphere, (ed.)
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THE TINNERS’ INFLUENCE ON SCENERY
Strictly local kaolinization frequently accompanies the tin lodes; and 

on the other hand, narrow lodes of tin pierce the clay-rock. Such lodes 
occur at Redlake on the Erme, and at Broadamarsh on the East Dart. 
At each place they have been worked by the tinners to such depth as 
their appliances permitted. The presence of water, and the treacherous 
nature of the clay, which requires heavy timbering, limited their 
activities; but they furrowed the ground to an extent which is still 
marked. These tinners’ furrows, or shallow gullies, are to be seen wher
ever a lode occurred in clay or growan; at places they cease to be shal
low, and become prominent features in the landscape, as for instance 
in the neighbourhood of Fox Tor, where also clay may be found in 
small quantity. In the days of their later activities the tinners have 
executed bolder excavations, as at Chaw Gulley (Pl. 7A) and the other 
gullies connected with Vitifer and Birch Tor Mines, and at Erme Pits. 
Their works have influenced the scenery of the moor, not only in mere 
mining excavation, but also in efforts at drainage. Thus Ormerod 
describes the artificial deepening of the channel which served to lower 
the water level in the marsh above the junction of the Wallabrook and 
the North Teign; and a similar and even more clearly marked drainage 
channel has been formed by the deepening of the river bed between 
Sandy Hole and Broadamarsh on the East Dart, where the river has 
been confined between walls of dry masonry. Such cuts must have 
lowered the saturation level of the marshes by some feet, and rendered 
a greater depth of the tin lodes accessible.

In the Memoir of the Geological Survey, Sheet 338, on page 58 and 
following pages, is a discussion of the probable extent to which human 
agency has contributed to the present-day features of Dartmoor.

It is there suggested that nearly all the upland valleys were formerly 
occupied by peat-bogs, and that these have disappeared in consequence 
of the operations of the tinners. But this suggestion I consider to be ill- 
founded. The valleys in which the tinners were interested were those 
with gravel beds overlying the rock or growan, and the bed of gravel 
would give such efficient under-drainage that the conditions of satura
tion necessary to the formation of peat would most probably never 
arise. The fact that a more peaty surface is sometimes found near the 
foot of the valleys, in the flats, is largely due to the absence of the gravel 
bed in some such places, and to the accumulation of the waste from the 
stream works. The tinners knew well enough that in attacking any 
deposit the lower parts should be worked first, and they would not 
work down from the upper levels to the flats. If they could work in 
Broadamarsh, as they very certainly did, there is no flat in any valley 
which they could not attack. And at Broadamarsh, it is not to be 
doubted, their improvement of the river channel, down to Sandy Hole, 
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was, in part at least, with a view to assuring an efficient stream for the 
purpose of removing their waste, and preventing it cumbering their 
works.

Certainly, the law prohibited the conversion of the rivers into com
mon carriers of tin wastes; but we know that the harbours of Devon 
and Cornwall suffered greatly from the waste brought down by the 
rivers; and the officers of the law may well have hesitated to interview 
the tinner in his working place at Broadamarsh. Even to-day the work 
of the tinner remains efficient, and the sand from the erodible banks of 
the river in this marsh is safely conducted through the narrow pass, and 
deposited, below the pass, at Sandy Hole, a circumstance from which 
that part of the valley takes its name.

The waste from the stream works is still discoverable at many places 
on Dartmoor. Mr. S. C. Chapman sent me a sample of very fine sand 
from the pipe line under Metherall, on the South Teign, which proved 
to be characteristic tin slimes; and I have found similar slimes in the 
Plym Valley and elsewhere.

The Surveyors also refer to the low cliff which frequently bounds the 
valley bed of the Dartmoor streams on either side, and suggest that this 
marks the limit to which the tinners worked toward the hill. The ob
servation is probably just, although all such cliffs parallel to the stream, 
and bounding the alluvial flat, have not necessarily had this origin.

The tinners were very systematic in their methods, and when work
ing in the deposits of small boulders and large pebbles, which frequently 
overlie the granite in the valley flats, they often proceeded by means of 
a series of parallel trenches. The larger blocks from each trench were 
used to build a rough wall on the verge of the trench, and the smaller 
stones, as each was examined and rejected as devoid of ore, were thrown 
out in mounds, behind and retained by the walls so formed. In this 
manner a series of parallel ridges would be formed, each of relatively 
small slope on the side far from the trench, each faced by a nearly 
vertical wall on the side toward it. These ridges are no unusual features 
in many valleys, they are perhaps as well preserved as anywhere in 
the Plym Valley at Drizzlecombe Burrows (Pl. 7B), and in the lower 
part of the Langcombe.

The tinners were also great hydraulicians, skilled in the construction 
of water-courses for the conveyance of the waters of the rivers and the 
streams to their works for the purpose of washing the ore; and to their 
blowing-houses, where the waters of the leats operated the water
wheels which provided power for the bellows of the furnace, for the 
crazing mills, and possibly for some rude form of stamps. Miles of 
these water-courses, or leats, are still traceable on the moor; and many 
are yet sufficiently marked to form features of the landscape. It was 
skilled work: little fall was wasted in the construction of the leats, and 
the points of intake were often very well chosen. It is significant that 
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when, in 1559-60, the Corporation of Plymouth was seeking a supply 
of water other than the local sources then available, it employed a 
tinner, one “Mr. forsland of bovy”, to survey and report.

TOR AND BOULDER
A hill may be called a ‘ tor’ although it has no granite peak, but the 

instances are few. The modern use of the word, as indicating the granite 
mass capping a hill, is perhaps a restrictive use not wholly justified by 
tradition; but it is convenient, and does no real violence to ancient 
custom.

On the other hand, the use of the word ‘cleave’, as descriptive of a 
deep valley with abrupt slopes, is wholly wrong. A ‘cleave’ (very com
monly pronounced‘clay’) is a cliff; the valley bounded by cleaves is a 
‘gert’.

By geological usage the term ‘ boulder’ has been restricted to apply 
only to transported blocks, moved by the agency of ice. I know no 
reason why we should consent to this limitation, and I propose to use 
the word as denoting any loose block detached from its parent rock 
by natural agencies. The equivalent in the language of Dartmoor is 
‘rock’, and that might at times be ambiguous.

A ‘clitter’ or ‘clatter’, is a mass of boulders: it may be in the nature 
of a scree at the foot of the parent rock, or it may be more or less far 
removed from any rock exposure to which its origin can be directly 
attributed.

The tors crowning the hills owe their persistence to the resistance 
which their rock presents to weathering, and also to its horizontal 
pseudo-bedding. The first condition is essential, the second is subsidiary. 
There are masses with inclined pseudo-bedding which are yet stable, 
but it is a great source of weakness where the joint planes are open. The 
pseudo-bedding is either close set, dividing the rock into thin lamellae; 
or, at the other extreme, far spaced, producing layers of several feet in 
depth; every possible intermediate form is to be found. The views 
already given, of Littaford, Brae, Little Lynx and Thurlestone Tors 
(Plates 2 and 3) give examples varying from the structure which I 
designate ‘massive’ to that which I call ‘lamellar’.

The cross-jointing, vertical or steeply inclined, is also variable. More 
usually two sets of vertical joints are present, in planes approximately 
perpendicular each to each. These, with the massive type of bedding, 
divide the rock into approximately rectangular masses, which simulate 
squared stones of cyclopean masonry. But vertical joints may occur 
which meet at acute angles. In the more lamellar masses the frequency 
of the planes of pseudo-bedding is accompanied by the rarity of vertical 
joints, and, in extreme cases, one set only of these may be developed. 
Chat Tor (Pl. 8) is fairly typical of the infrequent joints which accom
pany close-set bedding. Blackingstone Rock is coarsely lamellar, the 
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lamellae are horizontal at the summit, and slope steeply with the hill
side to the north (Pl. qa). Traces of an east and west set of joints will be 
seen in the near part of the mass figured: this view is taken looking 
n. 88° e. In the next view (Pl. 9b), looking n. 24°w., a set of well-marked 
vertical joints will be seen parting the apparently unbroken mass shown 
in the first photograph. This affords an instance of the development of 
one set of parallel joints to the almost complete exclusion of others. 
Blackingstone is perhaps the finest example of a dome-shaped tor.

At the other extreme we get such stacks as Bowerman’s Nose (Pl. ioa), 
and the steeples of Staple Tor (Pl. iob).

Both pseudo-bedding and joints are, in their origin, but planes of 
weakness. It is reserved for the weather to develop them. The parting 
may have been complete, but contact was not broken before the 
meteoric agencies took a hand in their development. Sometimes no 
more than a superficial groove marks the bedding or joint; sometimes 
the rock is worn back by the removal of the angles until a rectangular 
block has become a rounded mass, and in this way logan stones have 
been formed. Closely adjacent to the rock-basin on Mis Tor is a mass 
of rock which has been completely rounded in this manner (Pl. i ia) ; 
the height from the grass to the top of the block is 7 ft. Thornworthy 
Tor (PL iib) is similar, but on a larger scale; the height from grass to 
the top of the block being 12 ft.

This suppression of angles naturally arises from the fact that at the 
angle the weather can work from two faces at once and, consequently, 
with greater effect. When the angle has been completely suppressed, 
the action becomes uniform over the whole surface, except that it is 
always more marked on the face exposed to the prevalent rain-bearing 
wind. Hard as granite may be, it yields to the beat of the weather; and 
on many a tor it would be possible to determine the approximate 
compass direction, on the darkest and most overcast night, merely by 
ascertaining the face of rock which was deepest graved by the weather, 
which would at once give the direction from which blows the south
west wind. In truly lamellar masses the contrast between lee side and 
weather side is best marked, as at Thurlestone Tor (Pl. jb).

The tors sometimes show wide partings at vertical joints; partings 
which are not due to the loss of rock by weathering, but to movement 
in the rock mass. Slight partings might be supposed to have been caused 
by the action of frost, the blocks being wedged asunder by ice; but no 
frosts such as are now experienced could cause formerly contiguous 
blocks to move apart to the extent of several feet, and here we have a 
problem.

Two illustrations may be given, one from East Mill Tor (Pl. 12a) 
and another from Oke Tor (Pl. 12B). In the latter instance the matter is 
complicated by a slab of rock having been dragged after the moving 
block, and now bridging the gap. On Oke Tor some of the partings 
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are as much as 4| ft in width. Many explanations may be suggested. 
Mere slip under gravity is out of the question: the movement takes place 
on horizontal surfaces of rock, and the friction would itself retain the 
blocks in place on steep inclines. We may be dealing with earthquake 
effects, but that seems unlikely considering the precarious poise of many 
of the rock groupings which have survived. Lightning may have been 
the cause of movement, and, indeed, I have found fused surfaces coated 
with ‘fulgurite’ but not in connexion with these partings.

Fig. 4. Gutter, Plym Valley.
Parting in rocks of tor. Plan and section.

If, however, we may believe that a much colder climate once ruled 
Dartmoor, and shrouded it in a snow-field; then in the mass of ice and 
snow, we may see the wedges which drove apart the component blocks 
of the tors. Some examples of parting would still be left to be explained 
as due to other causes. For instance, there is a passage under a capping 
of rock on Gutter Tor, a plan and view of which form Fig. 4 and Pl. 13B 
respectively. It appears that the action of snow and ice is here precluded 
by the protection afforded by the complete covering. The parting is 
a breakage rather than the development of a joint or series ofjoints; and 
lightning may have been the agent. There is now no apparent continu
ing movement. I incised marks in the rock on either side of the gap, 
and in the past twenty-six years their distance has not varied.1

1 If Dr. D. P. Wilson’s photograph (Pl. 13B), taken in 1952, is compared 
with that originally published by the author, taken at least 23 years before, 
there is still no evidence of change. (Ed.)
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Some of the earlier writers speak of the spheroidal structure of 
granite, for which I know no evidence. Probably they were misled 
by the complete rounding of the edges of blocks, such as that shown in 
Pl. 11 A, on Mis Tor. Not only subaerial weathering produces this effect. 
In all considerable areas of growan there are to be found masses of more 
resistant granite, frequently in boulder form; and where ‘growaniza- 
tion’ attacks more solid rock it proceeds along the joints and bedding, 
penetrating into the mass and dividing it into isolated blocks, the angles 
of which are rounded off in the same manner that weathering rounds 
the edges of surface exposures. A cutting into an old quarry at Inga Tor, 
near the Princetown railway, affords examples.

At places the removal of growan by denudation leaves these hard 
cores as surface boulders, and many of the large rounded masses found 
on the hillsides are such residuals. Pl. 13A shows two such masses near 
the Princetown railway, in Yes Tor Bottom.

In connexion with the supposed spheroidal structure of the Dart
moor granite it may be remarked that, did such structure exist, it must 
exercise a great influence on the work of the stone mason, who would 
have to count with it at every turn, as he now counts with the natural 
rectangular ‘cleavage’. In fact, he finds that granite cleaves in true 
planes, always provided that he has regard to its ‘grain’.

Surface blocks are also derived from the falling apart of the rock 
masses which crown the hills. Acres may be covered with the debris 
from one tor, so thickly piled that no soil has accumulated between the 
blocks, and no vegetation is seen. Such rock fields are known as ‘clit- 
ters’. The blocks are frequently subangular, but may be well rounded. 
Clitters are not confined to the base of the granite masses, they fre
quently occur at some distance from any rock exposure. When so 
occurring they are at times demonstrably the last relics of a hillside 
tor that has wholly perished; but this explanation will not always serve. 
It is thus not the presence of single boulders that has to be explained, 
but the accumulation of a mass of boulders at one point. The colder 
climate of the ice-age, with its probable Dartmoor snow-field, affords 
an explanation which has been accepted by many; even an ice-field 
or snow-field, although not attaining the dignity of a glacier, may have 
its equivalent of glacial moraines; and its surface would certainly afford 
greater opportunity for block travel than does the present soil-covered 
moor.

The clitters whose principal axes lie along the hillsides, approximately 
on a level contour, appear to have attracted most attention. There is, 
however, another form, in which from the principal confusion of 
blocks at the foot of the rocky tor there radiate, downhill, long, some
what attenuated lines of blocks and boulders. So marked are these on 
Hen Tor, in the Plym Valley, that I formerly described them as rough 
banks formed by primitive man, who gathered the scattered boulders 
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into rudely parallel lines, a theory which I now recognize as unsustain
able. Hen Tor is a hillside tor, to the west the ground slopes from the 
tor to the Plym, on the east the ground slopes toward the tor from the 
higher land near Shavercombe Head. That gravity has much to do with 
the formation of Hitters is shown by the fact that the amazing clitter 
of this hill lies wholly to the west of the rocks, and beyond the true 
clitter the lines to which I have referred extend yet farther downhill. 
Pl. 14B gives a view of the clitter of the tor, and Pl. 14A shows some 
indication of the linear arrangement of boulders. If we may assume that 
the supposed snow-field drifted with the gradient of the hill, westward, 
then it seems possible to identify the origin of each line of boulders 
with a point on the tor especially rich in its yield of broken rock; and 
this, I mink, is the explanation. Mr. Gerhard Albers, of Hamburg, in 
an interesting paper on the Hitters of Dartmoor, invokes the effect of 
deep frost penetrating the subsoil as an aid in explaining hill-creep and 
clitter formation, and dtes the effect of this agent to-day in Spitz- 
bergen (T.D.A., Vol. 62,pp. 373-8).

A curious localized effect of weathering is the formation of rock
basins. These are basins or pans, of no great depth, hollowed in the 
surface of the granite. There is usually a regularity of form which 
simulates man’s workmanship, and their artificial origin has been strenu
ously maintained. The Dartmoor Druid was a wholly artificial product, 
given to practices of lustration, of sprinkling holy water, and of human 
sacrifice accompanied by the disgusting habit of catching the blood of 
the victim. His originators seized with eagerness upon the rock-basins 
as the sacred receptacles by him formed and appointed for the various 
uses which his supposed practices suggested. The battle has been fought, 
and the geologists have won; these basins are now fully recognized as 
of natural formation. A weak felspar crystal is split along its cleavages 
by frost, its fragments are loosened, and later removed by the wind, 
and there is left a small hollow in which water may lodge. Further 
frosts attack the margin of the hollow, which extends in area and in 
depth. The process continues, lodgement of water, formation of ice, 
thaw leaving broken crystals, wind removing loose fragments. The 
final product is a rock-basin. With this origin there should be wide 
variation in size; and, indeed, I may note Gidleigh Tor, where there are 
several basins, of which the largest and best formed is oval in plan, 
measuring 32 in. by 22 in. and 5 in. in depth; while the smallest is 4| in. 
by 4 in., and i| in. deep.

That basins are still forming and growing seems most probable, but 
there are indications that the same colder conditions, to which reference 
has more than once been made, had a great part in the formation of all 
the larger examples, and that few have attained any real magnitude 
which do not date their origin to the days when the glacial period had 
but recently passed, or was yet passing.



PHYSICAL GEOGRAPHY 29

If the Geological Survey memoir (sheet 338) were right, and on the 
whole question of rock-basins it is in frequent error, then most of the 
basins would be of very recent origin; for the statement is made that

Fig. 5 Plan and section of rock-basin known as ‘Mistor Pan’.

the shallower examples are probably deepening at the rate of a tenth 
of an inch in a year. My forty years’ observation is wholly out of 
accord with this statement, and the matter can be carried far further 
than my memory permits.
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We may take the well-conditioned example known as‘Mistor Pan’. 
A rock called by this name is given in the perambulation of 1609 as 
one of the bounds of the Forest; yet earlier, in 1291, the same name 
occurs in a charter of Isabella, Countess of Albemarle. There is thus 
written evidence from which we may gather that this was a well- 
marked object nearly six and a half centuries ago.1

In 1802, Bray describes it as 3 ft in diameter, and 6 in. in depth, the 
bottom flat and smooth, with a channel and lip to the north-east. In 
1828, Rowe states the diameter as 3 ft, and the depth as 8 in. In 1858, 
Ormerod gives its diameter from n. to s. as 36 in. and from e. to w. 35 
in.; the height of the sides 4 in. on the n., 5 in. on the s., and 6 in. on 
the e. and W. The centre half an inch below the level at the sides. Miss 
Sophia Dixon, writing in 1875, assigns to it a diameter of 3 ft, and a 
depth of 8 in. My measurements, taken in 1929, were 3 ft in diameter, 
and 7 in. in depth.

Allowing for slight divergence in the method of measuring the 
depth, it becomes obvious that there has been no appreciable change in 
this basin in the course of the last hundred and thirty years. It is such 
a well-known object, and so unique in its documentary record, that I 
have prepared a plan and section (Fig. 5), and have also given a view 
(Pl. 15A). It will be noted from the section that the basin, after piercing 
the first bed of granite, and excavating into the lower bed, has eaten 
its way through the side between the layers. It has also excavated along 
a joint and so formed a lip or channel.

As another instance of unchanging form I would cite the basin on 
Littaford Tor, described by Bray in 1802, as being in shape a rude oval, 
about 20 in. long, 18 in. wide, and 6 in. deep, and terminating in a point 
or lip. My measurements are 22 in. by 20 in. and 4 in. deep, and I agree 
as to the Up. Even if there has been a horizontal extension of this basin 
since Bray measured it, which is doubtful, it certainly has not deepened. 
This class of evidence could be multiplied; nowhere does it point to 
any appreciable increase in depth within the time of record.

If a basin has a lip or channel, by which it is partially drained, that 
channel is always developed along the trace of a vertical joint. If its 
sides are undercut, the undercutting is always connected with a bedding 
joint. The joint planes are lines of weakness in this as in other forms of 
weathering.

I give, as a good example of a rock-basin drained by a channel, a 
view and plan of the basin on Gutter, or Gut Tor, in the Plym Valley. 
The basin is about 34 in. long, it is difficult to define the point at which 
the basin ends and the channel begins; its extreme width is 22 in., and 
it is 10 in. in depth at the centre. The channel reaches the full depth of

1 On O.S. maps the name is erroneously applied to part of the moor to the 
ne of the tor. (Ed.)
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the basin. There is a small companion, about 9 in. in diameter and 3 in. 
in depth, drained by a shallow channel (Pl. 17B and Fig. 6 in text).

The Geological Survey is mistaken in asserting that all the deeper 
basins are partially drained by channels. One of the deepest is situate 
on Kes Tor. It was discovered by Ormerod, and at the time of dis
covery was filled with peat and stone. Ormerod had it cleared of this 
deposit, and was told that it had been filled about a hundred years 
before, as presenting a small pool dangerous to sheep. Leaving it

Fig. 6. Plan and section of rock-basin on Gutter, Plym Valley.

cleared, he had a railing erected around it. The modem tripper found it 
a convenient repository for his broken bottles, and, lest these should 
not fill the basin sufficiently quickly, he added stones and other rubbish. 
In 1930 I had it cleared once more. There is no channel draining this 
basin, which reaches a depth of 30 in. It passes through two layers of 
the pseudo-bedding, and has penetrated a third to the depth of n in. 
The water surface when the basin is full is 8 ft in length from n. to s.,
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and 6 ft 8 in. wide from e. to w. Fig. 7 gives a plan and section of this 
basin, and Pl. 15B a bird’s-eye view. The undercutting of the sides 
where each bedding joint is pierced will be clearly seen. The bottom of 
the basin is level. At the time that it was last cleared there was a gale of 
wind blowing, and snow was falling thickly; as a result, when the

Fig. 7. Plan and section of large rock-basin on Kestor.

measurements were taken, two days later, about 3 in. of water stood in 
the bottom. Ormerod found that, from September 1856 to March 
1858, it was never empty of water. Considering the depth of water 
which it can hold, and would hold in every winter, the defence which 
this would provide against frost, and the shelter which the floor enjoys 
as against the wind, it must be supposed that the origin of this basin 
and its growth to the present size, must be attributed to very different 
conditions of climate to those which now prevail; although after my 
experience of the 19th of April 1930, I will not deny the latter consider
able severity.
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All the rock-basins of Dartmoor are sunk in surfaces which are ex
posed to the full beat of the weather, and which were originally prac
tically level; all are in comparatively coarsely porphyritic granite. Some 
have pierced the rocks in which they have formed; some have eaten 
their way through the parent block in a horizontal direction, as for 
instance at Rules Tor or Roose Tor in the Walkham Valley; some have 
grown until they have broken in upon adjacent basins. There are 
instances in which the slab which carries the basin has fallen from its 
original position, and is now inclined. Bray noted such a case at Over 
Tor, above Merivale. I might add another at Fox Tor, where there are 
two basins, partly coalescent, in a fallen block. An interesting example 
is afforded by a slab on Rundlestone Tor, the original ‘Rundlestone’, 
so-called from the roundels of two basins upon its surface. This rock 
has moved from a level to an inclined position, and the growth of one 
basin thereupon ceased, but the other could still hold some water, and 
continued its growth, with the notable feature that its floor is now level,

Fig. 8. Section of rock-basin in inclined slab at Rundlestone.

and no longer parallel to the surface of the slab; thus indicating that 
the level floor is not conditioned by the structure of the rock, but by 
the formative agents. Fig. 8 gives a cross-section.

Although the temptation is great to multiply examples, the above 
must serve as illustrating the principal features; and those interested 
may well consult Ormerod’s paper in the Transactions of the Geological 
Society, vol. 15, p. 16 et seq. It is admittedly incomplete, but it is an 
example of how such work should be done.

I have spoken of the yield of granite to the disintegrating action of 
the weather. That is one side of the tale: if it is true that for many of the 
observed effects we must call in aid the climate of glacial and near
glacial times, then the resistance of the rock must also be recognized. 
Until within the last century and a half quarried granite was almost un
known. The masons used the best and hardest of the surface blocks and 
they have proved to afford a very reliable material, probably because 
they represent the survivors in a natural selection which eliminated 
those unfit to stand exposure.
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All the blocks used in the construction of hut-circles and the rude 
stone monuments of the Early Bronze Age were surface stone, and 
there is no evidence that they have suffered from their long exposure. 
The variety of form available in these naturally quarried blocks, must 
have been a great assistance to the early builders; it arose from the varied 
nature of the jointing. To take the neighbourhood of Princetown— 
Lakehead Hill and Belliver Tor supply slabs of large area and relatively 
slight thickness, which were used for kistvaens and at a much later 
date for the ‘posts’ of Postbridge. (A recent suggestion that Postbridge 
is the bridge carrying the postman is charmingly mistaken: it is the 
bridge the spans of which are granite ‘pawsts’.) From the one extreme 
of slabs we may turn to the other, where length is combined with small 
sectional area. Such stones were used for the menhirs. One of the sum
mit blocks of Littaford Tor, still in situ, measures 16 ft 6 in. in length, 
2ft 6 in. in width, and 10 in. in thickness. Every variety in shape is avail
able in almost every locality; and sometimes the jointing is sufficiently 
regular to give the impression of blocks squared and dressed by the 
mason, such are to be seen in the Grey Wethers stone circles (p. 258).

Before leaving the question of the tors it is well to warn the unwary 
that estimates of height have frequently been published which have 
been grotesquely inaccurate. Take, for instance, Bowerman’s Nose 
(Pl. 10a). This stack was described by Polwhele as attaining a height 
of 50 ft. Rowe corrects this and says that it barely stands 40 ft above 
the clitter, Page also says nearly 40 ft, Crossing agrees with Rowe and 
Page—the actual height is 21 ft 6 in. on the one side, and 26 ft on the 
other. The highest rock mass on Dartmoor is Vixen Tor, which stands 
52 ft above the ground from which it rises on the north side, and 93 ft 
on the south side, where the ground is 40 ft lower.

THE BORDER HILLS
Many of the border hills are formed of altered slate, and these as a 

rule present much steeper slopes than do the granite heights. The 
material withstands the effects of weather, and is not liable to the altera
tion to growan, which softens the slopes of granite. There are excep
tions, Tavy Cleave, the Dewerstone Valley and the slopes of Leather 
Tor for instance, where the granite hills compete with any on Dartmoor 
or its borders in gradient. But, in general, the gorges and the steep 
hillsides are in the altered sedimentary rocks. The contrast between 
granite and sedimentary contours is sometimes emphasized by immedi
ate contact. Thus Great Nodden stands at the foot of the slope of Great 
Lynx Tor, springing from the riverside with almost startling abrupt
ness, its form emphasized by sombre colour (Pl. i6a). The little river 
Lyd has been the agent which primarily brought this slope into being. 
The actual contour of the hill has been determined by denudation; and 
the substance lost in rounding the slopes is still to be seen, in part, in 
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the screes whose ultimate destination is the stream, from the bed of 
which the stones are cleared by occasional floods. The Lyd still frets 
the foot of the hill, with what must now be but slight effect.

Other well known hills in metamorphic rocks bound the Meldon 
valleys north of Yes Tor, and form the gorge of the Teign at Fingle.

The bold peaks of Sourton Tors, which bound the in-country of 
North Devon, rise from three dykes of igneous rock on a base of 
altered slates and shales; while on the south of Dartmoor, Brent Hill is 
almost wholly igneous in origin; its namesake, Brent Tor, on the 
west, being igneous also; and both deriving name from their abrupt 
contour.

It is notable that, where granite and border rock meet on the same 
hill, the border rock more frequently reaches the greater absolute eleva
tion. Thus, the calc-flintas of Peak Hill form a peak above the level of 
the granite of Sharp Tor and Leather Tor; while the slates of Round 
Hill, on Ringmoor, are higher than the granite of Gutter Tor. To 
some forms of denudation the granite is the less resistant. It will be seen 
later that this is not true of river action.

RIVERS AND STREAMS
Rivers and streams radiate in every direction from both the north 

and the south highlands. In the south the centre of radiation is a point 
approximately three-quarters of a mile north of the summit of Green
hill and nearly a mile south-east from Fox Tor, at an elevation of 
1,580 ft. In the north it lies a little over a quarter of a mile east from 
Cranmere Pool, the elevation being approximately 1,825 ft. These 
points are thus the true centres of their respective highlands, physically 
but not geometrically.

By far the greater part of the rain which falls on Dartmoor finds its 
way to the English Channel; the Taw and the Ockment with their 
tributaries alone discharge their waters on the north coast. Of the whole 
granite area no more than 16-3 sq. miles lie within a watershed which 
drains to the Bristol Channel.

The rainfall is certainly sufficient to ensure a high mean yield of the 
streams; but much of the water comes off in floods, and the dry-weather 
flow is at the best no more than one-ninth of the mean flow, while in 
some streams it is less still. Floods, on the other hand, if ordinary, may 
attain a rate of flow 39 to 40 times that of the mean, or say 350 times 
the dry weather flow. These figures exclude from consideration either 
extreme droughts or those catastrophic floods which visit any locality 
once only in many centuries. Such a flood, from a relatively small 
watershed, say not more than one square mile, may, at its peak, attain 
a value 3,900 times the rate of flow in a dry, but not extremely dry, 
year. A flood of this extreme character occurred on the Redaven, a 
tributary of the West Ockment, on the 17 August 1917. A full account 



36 DARTMOOR

of this storm is given in Trans. Devon. Assn., vol. 50, pp. 234-42. (See 
also Appendix I of this book, p. 438.)

In the matter of minimum flow, at times of the extremest drought, 
the majority of the Dartmoor streams are very favourably placed as 
compared with the general run of British rivers. Engineers have 
adopted a very convenient unit for stating the yield of a watershed, 
one cubic foot of water per second per thousand acres, hereinafter 
known as a ‘cusec’. In round numbers a cubic foot per second equals 
540,000 gallons a day. Now the principal streams of Dartmoor, the 
watersheds of which are neither very large nor very small, yield at 
extreme drought not less than 0-7 cusecs, or 378,000 gallons a day for 
each thousand acres of catchment. There are some which have never 
fallen so low; there are others which yield much less. Especially is the 
flow relatively small in the Eastern Division, from which Torquay 
obtains its supply. Here the Trenchford stream falls to 0-146 cusec, and 
the record of the Blackingstone stream stands somewhat higher, at 
0-158 cusec, equivalent, respectively, to 78,840 and 85,320 gallons per 
day from each thousand acres. The variation is great, and, from the 
point of view of public water supply, of the utmost importance. It is 
not the Torquay watershed which is unusual in its characteristics, but 
the other more favoured Dartmoor areas which yield far above the 
average of British gathering grounds.

Another feature of importance, especially where storage is to be con
structed, is the percentage of the actual rainfall which ultimately finds 
its way to the stream. This, in a normal year, may be as high as 92% on 
many Dartmoor rivers, but at Trenchford it is no more than 59-3 %, and 
the Blackingstone stream, better in this as in minimum flow, secures 
66% of the rainfall.

There can be no doubt that the actual intensity of the rainfall is a 
great feature in determining how much of the available rain shall find 
its way to the stream. Assuming in the first place that the loss by evap
oration and vegetative transpiration were a constant of, say, 16 in. in 
the year, and that the surplus, after deducting this constant, fed the 
stream. Then a watershed with a rainfall of 70 in. would yield to the 
stream 54 in., or about 71-^%, while where the rainfall did not exceed 
40 in., the share received by the stream would be 24 in., or 60%. But 
this is not the whole explanation of the difference. The watershed with 
70 in. of rain per annum permits at least 92% to find its way to the 
river, largely because the ground is never dried to any material depth, 
and at certain seasons, and those of heaviest rainfall, it is practically 
saturated for months at a time. From the saturated ground the rain 
comes near to running off as it falls. So that, while 16 in. is not far 
wrong as an assumed Toss in catchments of smaller rainfall, the actual 
depth of rain lost on the upper watershed of the Yealm, in a year when 
the rainfall was 77-48 in., was no more than 6-16 in. The same condition 
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of saturation, which leads to the rain flowing freely from the surface, 
conduces also to the formation of peat; the presence of which, in turn, 
conserves such rain as is absorbed by the ground, and enhances the dry 
weather flow of the streams. Thus, here as elsewhere, it is true that to 
those who have shall be given.

I have said that much of the total annual flow of the streams passes off 
as flood water. The floods rise with great rapidity, and fall but little 
less rapidly. I may take as an example the flood of midnight, 24 Novem
ber 1929, from 800 acres catchment at the head of the Yealm. The rain
fall which caused the peak of this flood cannot have been more than 
2 in., but the ground was already fully saturated. Prior to the flood the 
river was falling, and had reached a flow at the rate of 5,682,000 gallons 
a day. In 2 hrs and 30 min. from the commencement of the flood the 
peak flow had been attained, and that was at the rate of 134,000,000 
gallons a day. The last hour of the rise added 101,000,000 gallons a 
day to the rate of flow. The peak flow was maintained for a bare quarter 
of an hour, and then the fall began. In one hour the added flow due to 
the storm had fallen to 58% of its highest value, and in 2 hrs to 36%, 
shortly after which renewed rain checked the fall.

But from the other records we know that, in the absence of further 
rain, 5 hrs would have seen the reduction of the added flow to less 
than 10% of highest, 10 hrs to less than 2|%, and 15 hrs to less than 
1%

It has often been said that there has, within living memory, been a 
change in the habit of the Dartmoor rivers. That the floods now rise 
more quickly, and fall with greater rapidity. I know no evidence in 
support of this assertion, and by ‘ evidence’ I mean record, and not un
supported recollection. There has certainly been no physical change 
which could account for change in habit.

I have said that at times of saturation a large part of the rain passed 
direct to the river. This is true, and yet the proportion so passing may 
be less than the proportion estimated on the whole year, wet and dry. 
Taking a slightly wet year, the 800 acres on the Yealm yielded to the 
river 92% of the rain which they received. In November 1929, the 
wettest November on record, when the rainfall was 21-06 in., the river 
received no more than 85-37% of the rainfall, but the missing percentage 
was not lost to the stream in the ultimate: it went by way of deferred 
flow to swell the yield of the succeeding month.

November and December 1926 illustrate this point. That November 
was unduly wet, the rainfall being 14-31 in.; and the succeeding month 
was remarkably dry, the rainfall of December 1926 being but 1-22 in. 
The yield of the river in December was 28,976,563 gallons in excess of 
that which would account for the total rainfall of the month, the excess 
being equivalent to 76%. More than this, we can say that, starting as 
it did at a flow of 3,019,329 gallons a day, even if there had been an 
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absolute drought throughout the month of December, the river would 
have yielded 39,830,000 gallons during the month. Thus, although 
flood waters are soon apparently exhausted, they leave a deferred flow, 
small in amount compared with their torrents, but of very real value 
and effect. (See Appendix I, p. 431.)

It is common ground that a large percentage of the available rain 
flows off in many Dartmoor streams, and that the dry weather flow in 
extreme droughts is unusually large. It has been sought to connect these 
ascertained facts directly with the storage capacity of the peat covering 
the moor. It is alleged that the peat becomes supersaturated in wet 
weather, and yields up the surplus water as a deferred flow. Experience 
and experiment both fail to support this suggestion.

The topmost layer of peat is usually fibrous, and of somewhat open 
texture; in this layer a certain temporary storage of water is possible. 
The pores are too large to retain all the water which is required to fill 
them, and this gradually drains away, and feeds the streams. The lower 
layers of the peat have the appearance of compact, homogeneous 
material. They contain about 76% of their dry weight of fine fibre, but 
this is set in a paste of humic substance, largely colloidal. When satur
ated the bottom peat contains 87% by weight of water, which may be 
described as ‘tangled’ in the colloids, and which may be dried out, but 
will not drain out.

When, therefore, it is stated that peat contains on the average 
gallons of water per cubic foot, this is true, but the inference cannot be 
drawn that it is free to yield up a material part of this water by drainage, 
and again absorb a corresponding amount from the rainfall. To a slight 
extent supersaturation can occur, and a mass of peat is not wholly im
permeable to water, but the frictional resistance to the passage of water 
is great.

From the moist surface of the peat the rain runs off readily to the 
streams. Water may be seen standing on peat lands after showers which 
would have been wholly absorbed by ordinary soil.

Beneath the peat lies the growan, and this affords the true storage of 
the Dartmoor catchments. Assuming the peat to become as far super
saturated as is possible, the surplus water can reach the river either by 
traversing the peat throughout, to do which it must pass through the 
whole breadth parallel to the surface and overcome a tremendous fric
tional resistance; or it can pass down through a few feet of peat and 
reach the growan, in which there is ample pore space for storage, and 
in which the frictional resistance to be overcome on the way to the 
river is much less.

It is not infrequently found that below the peat there are several feet 
of growan above an ‘iron pan’, this latter marking the level at which 
constant saturation occurs. The growan above this level is alternately 
saturated and drained, and it drains to the river. The water temporarily 
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stored in the growan is preserved from evaporation by the wet blanket 
of peat above it. Were it not for this it would be constantly brought to 
the surface by capillarity, and there evaporated.

Peat, therefore, is a great agent in promoting the yield of the Dart
moor catchments, but it does not act as a reservoir in itself. When 
compact peat has once been thoroughly frozen, or when peat lands 
have been brought under cultivation, the relative impermeability of 
the substance is permanently lost, and its value as a watershed covering 
is lost also. Mere peaty soil has none of the peculiar characteristics of 
true bog peat.

The chief plants which grow on the bogs, as opposed to peaty soils, 
are xerophytes, and their transpiration makes no heavy call on the 
ground waters. In this respect the afforestation of the peat lands, could 
this be accomplished, would prove a source of loss; and, not only 
would the leaves of the trees rob the ground, but the lesser showers 
would be wholly expended in wetting the leaves, which would then 
part with the water by evaporation.

Where the rivers and streams leave the moor they pass from the 
granite to the altered sedimentary rocks; and the slopes of the valley 
sides usually become steeper; at times the river occupies a gorge with 
almost perpendicular cliffs. Gorges are not necessarily confined to the 
sedimentary rocks. The Avon between Shipley and Didworthy bridges 
flow^in a channel deep cut in fine-grained granite, the repeated jointing 
of which divides it into small blocks, and aids erosion. The finest example 
of such a gorge, in sedimentary rock, is on the Lyd at Lydford. The 
mechanism of excavation is here very clearly seen: the gorge is a series of 
confluent pot-holes. The stream provided the power, the moor found the 
tools, which were pebbles and boulders of granite; and the local rock has 
been sufficiently hard and compact, while yielding to the river-granite 
drill, to retain the tool marks. The cliff-side of the gorge presents arc after 
arc, parts of the original circumference of the pot-holes. On a smaller 
scale the process may be seen in operation at St. Nighton’s Kieve, near 
Boscastle. There is also a gorge on the Yealm, in the woods at Hawns 
and Dendies, while the short but steep valley of the Shavercombe 
Brook, a tributary of the Plym, is of the same nature.

Small waterfalls are frequently formed at the junction of the granite 
and the sedimentary rocks. Here the smaller mass of the constituent 
blocks, marked out by the joints in the sedimentary rocks, plays its 
part, and affords the streams better facilities for excavation. The little 
fall on the Shavercombe is an example (Pl. i6b).

On their course through the sedimentary rocks in the vicinity of the 
granite the rivers occasionally meet granite veins across their track. 
These veins reinforce the neighbouring rock, and strengthen its resist- 
ence to erosion, and so, by creating ridges in the river bed, give rise to 
minor falls. So frequently does this occur that I have learnt to locate the 
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granite veins by their effect on the contour of the bed of the streams.
If, off the granite, the valleys become more abrupt, within the bounds 

of the granite area they at places open out to broad flats. As the water
falls have origin in the strength of the granite, so the valley flats reveal 
its weakness. Kaolinization and alteration to growan are alike in one 
respect. Both greatly lessen the resistance of the rock to stream action; 
and, although both clay and growan frequently ‘go to hill’, yet here 
and there they occur on a river course, and the stream, wandering 
from side to side, creates for itself a broad valley. At Broadamarsh, the 
granite is in part kaolinized, in part changed to growan, and the name 
of that section of the valley of the East Dart is sufficiently descriptive 
of the form which it has taken. Very similar conditions probably obtain 
at Fox Tor Mire, there is known to be clay in the neighbourhood, and 
Whiteworks Mine bears a name which suggests that kaolinization was 
found to be somewhat marked. The flat above Cadover Bridge, on the 
Plym, is in kaolinized ground, but it is to be noted that the deposits of 
china clay which have proved commercially of value have been found, 
not in the valley flat, but where the clay has run to hill on the adjacent 
hillsides. In every instance some part of the flat is on growan, and not 
on clay.

Taw Marsh and the area known as Raybarrow Pool are further 
examples, the latter in a shallow valley very near a hill-top.

At Broadamarsh it appears probable that the whole course of the 
river through the marsh has been artificially lowered, in order that the 
tin-bearing gravels which overlay the softened rock could be more 
readily reached, and the strings of tin in the rock could be worked to 
a shallow depth.

Considerable deposits of small boulders and gravel are found under 
these marshes, and wherever a valley appreciably widens. But terrace 
gravels, stranded above the present levels of the river beds, are absent 
in the granite area. They occur along the courses of the streams after 
the sedimentary rocks have been reached; as for instance in the slopes 
of a railway cutting in front of Great Aish, at South Brent, where the 
gravels are about 50 ft above the present river bed; and on the other 
bank of the Avon by the roadside from the station to Lydia Bridge, 
near the Vicarage, at approximately the same height above the river.

The head of angular and subangular stones which usually overlies 
the kaolinized granite is not a river gravel, where found at any point 
except the floor of the valley. These stones are commonly called 
‘bluetts’, sufficiently descriptive of their colour, they are quartz-schorl 
rocks derived from the denudation of the higher levels of the clay.

CLIMATE AND RAINFALL
We know too little of the climate of Dartmoor. By repute it is at 

times inclement, and Risdon apologizes for having detained his readers 
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overlong on a place so wild, with so slender repast, where it is to be 
doubted they have taken the cold, or the cold hath caught them. From 
which it is clear that he had seen little of the moor, or he would have 
known that one may be ‘ properly” shrammed with the cold’ thereon, 
but catch a cold one can not.

The temperature is that which may be expected at the elevation. 
Thus, assuming a vertical temperature gradient of one degree Fahren
heit for every 300 ft, we may compare Princetown with Torquay. The 
mean temperature at Torquay, at an elevation of 12 ft O.D. is 51*1°, 
Princetown Ues at 1,359 feet O.D., and the mean temperature should 
accordingly be four and a half degrees lower, or 46*6°. As given in the 
Meteorological Office’s Book of Normals it is 46*2°, a close approxima
tion.

The mean of the minima for the year is 45-6° at Torquay and 40-9° 
at Princetown, again a close approximation to the theoretical relation. 
The mean of maxima for the year is 56-6° at Torquay, and 51-4° at 
Prince town, showing that there is rather more difference in this respect 
than theory would suggest. If Sidmouth, instead of Torquay, had been 
taken as the standard the result would have been:

Princetown Princetown as calculated on 
as recorded basis of Sidmouth record 

Maxima 51 -4° 51 -9°
Minima 40-9° 40-0°
Mean 46-2° 46-0°

In the matter of temperature, therefore, Dartmoor enjoys to the full 
the benefit of being a part, although admittedly a high part, of our 
favoured county.

The rainfall is certainly high, and the rainy days many. In 1929 there 
were 199 wet days at Princetown, as opposed to an average of 161 for 
the rest of Devon. It is perhaps hardly fair to take the conditions at 
Princetown as representative of the whole of Dartmoor, since it is 
nearly the wettest spot on the moor.

We have further to admit that, above the level of 1,200 ft, fog and 
mist are frequent. But the heavy rainfall is the price that we pay for the 
Dartmoor rivers; and, if an occasional wanderer is astray in the mist, 
without it our Dartmoor novelists would be lost indeed.

Relative to level the rainfall is heaviest on the south-west side of the 
moor, but heavy mean annual rainfall occurs at most stations along, 
and south of, a line drawn through the summits of Peak Hill in the 
west and Kestor in the east. North of this line, although the ground is 
higher, the rainfall lessens although remaining high.

The southern district and a narrow adjoining strip of the northern 
are the wettest, the eastern district is materially drier.

The heavier falls occur on the lee sides of the hills, and the heaviest 
on the lee of the first hills rising to 1,400 ft which meet the south-west 
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wind. After this maximum the precipitation decreases although the 
ground may still be rising. The following table, showing a traverse 
from Plymouth to Devil’s Tor will illustrate the point. Elevation is 
stated to the nearest foot, and rainfall to the nearest half-inch:

Total
Station Distance Elevation Rainfall

miles feet inches
Plymouth, Drake’s Place 0 149 3 81
Plymouth, Hartley 321 441
Roborough Reservoir 51 548 48
Burrator 91 755 62
Leedon Tor 12 1,165 64
Princetown 131 i,359 81

(Here is the valley of the Blackabrook)
Cowsic Valley 16 1,352 74
Devil’s Tor 171 1,785 531

The distance in a straight line from Drake’s Place to Devil’s Tor is 
17I miles. The stations are not rigidly in alignment.

Of these stations Princetown meets the condition of being in the lee 
of the first 1,400 ft ridge, Cowsic Valley is at approximately the same 
level, but in a valley rising facing the wind, and the rise continues un
broken to Devil’s Tor. The line of traverse bears n. 240 e. It is unfor
tunate that little is known of the rainfall in the north quarter. With the 
growing utilization of the watersheds on the south for water supply 
we are now near a sufficient knowledge of the rainfall in that part.

We are fully informed as to the rainfall in the Eastern District, where 
the Torquay Corporation has long maintained gauges. The mean 
annual rainfall on the Torquay Watershed is approximately 34 in. This 
is less than half the fall enjoyed by the other Dartmoor catchments, 
which are used for water supply purposes, and the deficiency is obvi
ously one of the elements making for the small minimum flow in 
drought, and the relatively small proportion of the rain which finds its 
way to the streams (0-19 cusecs as against 0-7 for the catchments with 
larger rainfall, and 62% of the available rain in the stream, as against 
90 to 92%).

GEOLOGY
Many years ago I paused in the production of a series of papers on 

the petrography of Dartmoor, on the ground that the matter could not 
be adequately treated except with a detailed knowledge of the whole 
area. Here and now I have no intention of giving other than such slight 
sketch of the geology as may serve to illustrate or explain the preceding 
notes.

Many have been the workers on Dartmoor geology, and to all we 
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owe some debt For this reason I regret that I must, as a matter of duty, 
voice a complaint as to the methods recently adopted.

In sixty years investigators have secured from the moor all the 
specimens which were necessary to their work, without leaving an 
unsightly scar. In a tenth of that time, in recent years, methods nave 
been adopted which have blazed a trail of unnecessary disfigurement 
across the whole face of the moor. Heavy hammers, used without 
need, have broken from the tors weathered prominences and angles, 
in blocks of absurd size, so that I find in my notebook such entries as: 
“Little Mis Tor, this tor has been abominably served by (geologists).” 
Nor has the mischief ended with the tors, there is evidence that the 
damage to the prehistoric circle known as the ‘Nine Maidens’, at 
Belstone, was also caused by geological hammers, and one of the stones 
in the Merivale Avenues has been damaged in a similar manner. 
The revival of interest in the geology of the district is to be welcomed, 
but it has brought us visitors whose methods can but be deplored.

Dartmoor geology presents many disputed problems, among them 
the primary question: “How came the granite in its present position 
in respect of the surrounding sedimentary rocks?”

The relation of the apple to its pastry environment is said to have 
puzzled a royal personage who came to Devon, and met with that local 
product, the apple dumpling. To him there was an easy reply, which 
we may hope was at once comprehensible and satisfying. But the ques
tion as to the granite and its surroundings has never yet been completely 
answered by any capable and conscientious geologist to his own entire 
satisfaction, much less to the satisfaction of other geologists, capable and 
conscientious or otherwise. As far as it is accessible to observation, the 
Dartmoor granite is dome-shaped on its upper surface, and it is quite 
safe to call it a ‘boss’. But there are geologists who assert that it is a 
‘laccolite’, thus claiming knowledge or evidence of its form at greater 
depths where observation is impossible.

No one would venture on the simple solution of its hidden form 
that ‘it goes all the way down’. It must, therefore, have a lower boun
dary, and that boundary have some shape. To call the mass a laccolite 
is to say that it is somewhat like a mushroom, with a head expanding 
horizontally where the strata of the sedimentary rocks have been parted 
to give it place, and that this lenticular head has some sort of stalk or 
stem which fills the channel by which the igneous rock ascended to 
supply the mass of the mushroom head. Presumedly the stalk would 
have been connected with some lower reservoir of molten rock, the 
form of which has not been suggested.

But the Dartmoor granite is one of a series of bosses which form the 
backbone of Devon, Cornwall, and the Isles of Scilly, and there is good 
evidence that these bosses are connected beneath the surface. If each is a 
laccolite, and each has its stem, the whole would bear resemblance to 
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an articulated caterpillar with many legs. A description which, al
though quaint, must be admitted to be incapable of performing the 
reductio ad absurdum.

The alternative is that there exists an elongated mass of granite, 
irregular in shape, isolated and self-sufficient, not fed by any lower 
reservoir through either necks or dykes, and that the upper protuber
ances of this mass now reach the surface and form the granite bosses of 
Devon and Cornwall. This alternative I prefer.

But the supporters of the laccolite theory assert that only by the 
horizontal parting of the strata, and the injection of the granite, can 
it be possible to explain the manner in which the granite is bordered, 
here by Devonian strata, and there by rocks of Carboniferous age. If 
the strata had been raised in a great arch by the granite dome, then, they 
allege, the older formation should everywhere have bordered the granite.

The difficulty does not appear serious. It is to be remembered that 
the intrusion of the granite was but part of a great mountain-building 
movement, and not in itself the cause of the upheaval, and that it very 
probably came only in the later stages of that movement. The compres- 
sion to which the rocks had been subjected had already intricately folded 
them, and there were no horizontal strata to be parted by the granite.

The question as to whether the granite acted as a punch or as a wedge 
is fair, since punches and wedges are the agents for the application of 
force, and not, in themselves, sources of energy. Clearly it was an ex
ternal force, applied to sedimentary rocks and to granite alike, which 
placed the latter in its present position. I believe the answer to be that 
the action was wholly that of a wedge, operating along the whole 
length of the axis of Devon and Cornwall, and as far west as the Scilly 
Isles. All the principal felsitic dykes in the necks, between the bosses, 
he parallel to that axis, and occupy cleavages caused by the underlying 
wedge. As examples may be named, the Roborough Down elvan, the 
Bickleigh elvan, and the Cann Quarry elvan. To the north of Dart
moor the Meldon aplite ranges south-west for two miles, parallel to 
the granite boundary, and on the south a similar rock, in a much smaller 
dyke, shows in a quarry at Bittaford, and also conforms in direction to 
the boundary. The petrological similarity between these two rocks has 
not hitherto been recorded. Their precise relationship to the granite is 
undetermined.

To some slight extent the upward movement of the granite was aided 
by its own surface action. There was some stoping, some breaking 
away of the surrounding rocks, or more probably the invasion of 
shatter belts preformed by the processes of elevation. To a limited 
extent this is evidenced by the presence of sedimentary and other 
foreign rocks in the granite, but the relative infrequency of such inclu
sions, and their small mass and volume compared with the granite, 
indicate that stoping was not a serious factor.
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No doubt there was absorption and solution of the surrounding 

rocks by the igneous magma. This also must have been relatively 
slight, since the effect on the chemical composition of the granite, al
though noticeable over wide areas, is inconsiderable. New minerals 
appear in the granite where such absorption has taken place; pink 
almandite garnets, pinite pseudomorphs after cordierite, and andalusite 
are the accessory minerals of granite which has absorbed some of the 
neighbouring sedimentary rocks, and thereby gained an excess of alumina. 
Where these minerals are found there is always other evidence that the 
granite is not far below the original surface of contact. In the valley of 
the Erme several square miles are occupied by pinitic granite, with occa
sional garnets. And garnets are found at Burrator, at Swell Tor, and 
elsewhere. The andalusite is mainly confined to granitic veins in sedimen
tary rocks. The best example is a vein in the slates of Great Nodden.

The purely surface action of the process of solution was well shown 
in a block quarried at Burrator on the slopes of Yannadon. That had 
happened of which examples are to be found near the margins of some 
felsite dykes; the molten rock, in contact with the sedimentary rock, 
which it was penetrating, had taken into solution at its outer layer some 
part of the contact rock. Hence the outer layer varied considerably from 
the mass in its composition. Before the granite at the contact had chilled, 
the continued forward movement swept from the contact face the 
material which had acquired the foreign matter, and this material be
came involved in the flow, without mingling and loss of individuality. 
In consequence, planes of darker rock, with much black mica, now 
represent the flow of the contact granite drawn out into the general 
movement of the normal rock; as a jet of coloured water might persist 
in a quiet stream, travelling perhaps for yards before becoming lost in 
the current. These planes, in the block at Burrator, appeared on the 
faces as narrow veins, varying from an inch to two inches in width. In 
these veins, but nowhere else in the rock, were garnets, some as much as 
five-eighths of an inch in diameter. The detailed description is more 
complex, and well illustrates the local variations which occur in granite. 
[See pp. 55-6 and Fig. 9 in the chapter which follows (ed.)]. On 
Pl. 17A a photograph of a part of this block is reproduced.

There is a marked feature of the Dartmoor granite, its great variability 
in colour, grain, presence or absence of porphyritic felspars of large 
size, and general appearance. Combined with this there is an equally 
marked uniformity of composition, if we omit the ‘accidents’, such as 
absorption of contact rock, subsequent alteration by the action of 
vapours during the last stages of the igneous activity, and weathering. 
The old idea of differentiated types of varied age appears to have been 
somewhat revived of late. I cannot accept this. I believe the intrusion of 
the granite took place in one operation: I do not say without pause. A 
sheet anchor of these who demand seperate intrusions of varied com
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position has been the darker material which occurs cither as rounded 
inclusions of very varied size, or mingled in complex flow-structure 
with the normal rock, or again in very large irregular masses. All these 
are marked by a high content of alumina, and all are capable of ex
planation as being residuals of the contact rock affected by the adjacent 
sedimentary rocks, from which they have taken some part in solution. 
It is a feature which can only properly be interpreted with a much 
wider and more detailed knowledge than has usually been brought to 
the task. In earlier days, and even in recent years, these inclusions have 
been spoken of as basic segregations.

Nor do I believe that, since its consolidation, the Dartmoor granite 
has been faulted, or that any of its valleys are fault valleys. It has stood 
an island of unchangeableness amid the earth movements which have 
taken place since its formation. The very regularity with which the 
pseudo-bedding conforms to the contour of hill and valley is sufficient 
evidence. In the earlier stages of cooling the joints, already formed, 
opened here and there to admit felsitic flows, and some of these flows 
were later in date than the tourmalinization of the faces of other joints; 
but this is all the movement which can be proved. The attempt to make 
tectonic capital out of the direction of the joints appears to me to be 
mistaken. The joints are local in their origin, governed by the condi
tions prevailing from point to point when the granite cooled, and a 
statistical treatment of all the varied directions which have been ob
served shows their orientation to be equally shared between all points 
of the compass.

The age of the granite is a less complex question, and one on which 
there is some degree of agreement. Obviously it is younger than the 
Carboniferous rocks, since it sends into them veins and apophyses, and 
has subjected them to thermo-metamorphism. It is older than the New 
Red Sandstone, in the conglomerates of which fragments of Dartmoor 
granite are found. Doubtless it was originally deep covered by the sedi
mentary rocks: its plutonic form demands such covering. It has been 
disputed that it pierced its cover to spread lava flows over the surround
ing country; but the evidence of detrital deposits is strongly in favour 
of the former existence of a Dartmoor volcano.

In the geological ages which succeeded its intrusion the granite has 
stood as an island out of varied seas. The waters of the Cretaceous sea 
lapped its flanks, in succession to the Liassic waves. Of their deposits on 
its submerged slopes there remain but pebbles in certain detrital deposits.

In these last few pages I have, I believe, dealt with as much of the 
geology of Dartmoor as is necessary to an understanding of its physical 
geography. My aim has been to correlate points on which, in other 
sections, I have touched. There may be, and must be, in a review such 
as this, some repetition. In this I have not hesitated where I thought it 
demanded.


