THE DEVONIAN ROCKS BETWEEN PLYMOUTH
AND EAST LOOE
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THE main mass of the great Plymouth and Torquay
limestone terminates in the north part of Mount
Edgcumbe Park, being faulted on the west against
shales with strings of decomposed calcareous matter,
having a similar dip; and on the south dipping
S. 5° E., at 60° under similar shales, associated in
places with ashy matter.

Near its junction, north of Barnpool, the coralline
limestone contains in one place masses of hard red
sandstone, either proving the existence of local
impurities during the growth of the reef, or resulting
from subsequent chemical changes.

Near Churston Cove and Fishcombe Point, Brixham,
South Devon, the limestone is intersected by dykes
and veins of red sandstone in places, which, being
themselves intersected in places by string cores of
limestone, suggest chemical metamorphosis.

South of the limestone, by Barnpool, slates and
shales, with occasional nodular films of calcareous
matter, dip S. 7° E. at 45°, intersected by a dyke of
slaty greenstone running N. 30° W.; they also con-
tain an apparently interbedded mass of igneous rock.
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Further on the shales appear to be contorted at a
fault, bringing up a dyke of igneous rock running
W. 15° N., and separating them from a series of
shales containing bands, seams, and lenticular strings
of limestone, with a general dip S. 5° W. at 25°.

Toward Picklecombe Fort the evidence is confined
to beach reefs (the low cliffs being either masked by
Head or undergrowth). In these we encounter bluish-
grey shales intercalated with grey grits, succeeded by
red grits, and slaty grits with occasional shaly beds,
intersected by two dykes of igneous rock. The grits
appear to dip northward at a low angle. West of
Picklecombe Fort red and lilac grits, apparently
intersected by a fault in one place, and by an igneous
dyke in another, form the beach reefs.

Near the south-west corner of Mount Edgecumbe
Park, lilac, grey, and reddish shaly grits, nearly
vertical, strike east and west. For about ten chains
westward from the above the grits undulate at low
angles. In one place an impersistent brecciated
seam was observed. We next obtain a dip of 25° to
the west, and at about three chains further on a
S. 20° W. dip of 45°. Near this the reefs consist of
nearly horizontal beds of lilac-brown grits, intersected
by filaments of quartz, and are also exposed under
the Head in the cliff. Further on the grits are very
evenly bedded, and dip ‘S. 20° W. at 45°. At about
eight chains from the last observation, and half-a-
mile from Kingsand, the Devonian reefs terminate
near a small exposure of Triassic Breccia, dipping
under the Trap rock of Cawsand, or more properly
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of Kingsand, Cellars. Here the reefs consist of red
and lilac-brown grits, intersected by filaments of
quartz, dipping S. 40° W., under gritty quartziferous
shales and grits, banded with grey and chocolate-
brown tints.

At Maker Barracks a dip of 50° S.W. was obtained
in beds apparently belonging to the grit series. By
the high road, north of the barracks, red and grey
grits dip E. 15° S. at from 10° to 15°. With the ex-
ception of a grit-bed in green and lilac slates, exposed
in the lane from Millbrook to Trewinnow, there is
not the slightest appearance of a prolongation west-
ward of the grits as a series; their discordant dips
would appear to indicate a Pre-Triassic fault
boundary, between Maker Barracks and Millbrook,
whilst near Picklecombe Fort their junction with the
calcareous shales may be either unconformable or
effected by fault, as far as the evidence goes. These
beds are evidently a continuation of the Staddon
grits on the opposite side of Plymouth Sound. The
cliffs above Staddon Pier are formed of massive red
grits, intersected by irregular joints, and dipping to
the south at about 40°. The grits are probably cut
off by fault near Withy Hedge against reddish and
grey shales, partly calcareous, and resting upon grey
and dark bluish grey shales overlying the limestones
of Mount Batten, Hooe, and Oreston.

I shall have occasion to revert to the position of
this grit series after the conclusion of the following
detailed notes on the beds exhibited in the cliff-line
between Cawsand and Looe.
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The junction between the grits and slates has no
effect on the boundary of the Trap rock, and, if a
fault, is therefore Pre-Triassic; greenish and buff
slates, near Coombe (N.N.W. of Kingsand) dip
S. by E. at 15°, the cleavage inclining at 55°.

South of the Trap mass reefs of buff and greenish
shale, or slates, crop out on Cawsand Beach.

At Cawsand Pier Cellars pale green shales, or
slates, with quartz veins interlaminated in places,
appear to dip S. 28° W. at about 80°, the dip of the
cleavage, there being no other indication of bedding.
At seven chains further south, green slates with
vertical cleavage planes appear to dip in a similar
direction at 60°.

Penlee Point is formed of pale greenish and grey
shales, or slates, with quartz irregularly associated,
partly gritty, apparently dipping S. 20° W. at 80° and
in places vertical. But it is possible that the true
dip is unascertainable, as two impersistent cracks in
the rocks at the Point would, if signs of undeveloped
bedding planes, afford a southerly dip of about 40°.

At about thirty chains west of Penlee Point the
cleavage planes dip N.E. at from 70° to 80°; and at a
quarter of a mile further west they dip N. 10° W. at
76°. Being apparently coincident with the bedding,
these sharp dips indicate a sharp synclinal, striking
with the coast-line, and counteracted by an anticlinal
at about thirty chains south-west of Rame Church.

Rame Head is composed of grey slates, with inter-
stratified beds of grey quartz-veined fine grit, to
which it probably owes its prominence. The strike
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of the beds alters to W.N.W. on the western cliffs of
the promontory.

North of Rame Coastguard Station the quartz-
veined greenish shales and slates are interstratified
with masses of lilac shale and slate, and contain
occasional beds of grit. They dip S. 20° W. at 85°
to 40°. The cleavage planes incline at §0° W. of
Trehill, the slates dip S.E. at 20° W. of Wiggle, slaty
grits are interstratified, the dip being south.

West of Trewinnow, greenish shales, slates, and
gritty beds contain beds of hard grey quartz-veined
grit dipping S. 10° W. at 10°, '

At the cliff path from Treganhawke, lilac, grey, and
greenish slates, shales, and gritty beds dip S.S.E. at
20°. The passage between shales and slates is most
irregular, and the laming are frequently in wavy
lines.

Near the bend in the lane, south of Withnoe, lilac
and greenish slates, with occasional beds of quartz-
veined grit, dip S. at 80°. The cleavage planes dip
southward at 50°.

Near the stream mouth, west of Withnoe, a thin
greenstone dyke is visible in the greenish and lilac
slates. At about a quarter of a mile further west the
slates appear to be intersected by a nearly east and
west fault; further on they contain quartz veins and
gritty beds, and dip S.E. at 55°.

South of Lower Tregantle, a fort (not shown on the
Ordnance Map) overlooks the coast. The cliffs to the
south of it are composed of reddish and grey parti-
coloured shales, containing beds of grit and sandy
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films with markings resembling annelid tracks. These
beds dip E. 18° 8. at from 80° to 40°. By them we
are introduced to a less homogeneous series of beds
than those we have hitherto been considering since
quitting Cawsand.

The following descending sequence is presented
by them:

1. Even shales and shaly grits, weathering buff and
reddish, and passing downward into—

2. A series of shaly sandstones, of pale buff and
yellowish tints, with irregular concretionary bands of
brown iron ore (limonite), and containing occasional
brown beds (decomposed limestone), and traces of
crinoidal limestone. The dip is regular, E. 20° S.
at 30°. The friable character of the sandstone is
evidenced by the fine beach sand piled up against the
base of the cliffs. Asplenium Marinum abounds on
this part of the coast. The sandstone series passes
downward into—

8. Dark bluish - grey, quartz- veined, calcareous
shales, resting upon slates weathered buff, and
dipping in an E.S.E. direction at 20°, the cleavage
planes inclining at 60°. The slates, with a brown
fossiliferous bed (decomposed limestone), appear to
be cut off by fault against very fossiliferous calcareous
shales dipping in a south-easterly direction at from
80° to 40°. The calcareous matter is so decomposed
that the fossils are scarcely identifiable, but films of
undecomposed limestone are visible in places. These
beds are succeeded by slaty crinoidal limestone super-
ficially red-stained, and intersected by calc spar veins.
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The cleavage planes dip S.E. at 45°. The bedding
planes are disposed in a gentle synclinal. Further
on grey and reddish calcareous shales, with occa-
sional beds of limestone, dip S.E. at from 10° to 30°.
These calcareous beds overlie—

4. Whitish, even-bedded, gritty slates, with even
beds of sandstone, dipping in a S.E. direction at an
angle of 80°. The cleavage of the slates inclines at
70°. The sandstones contain brown ferruginous
matter, as in the beds (2) above the calcareous strata.

Below the above distinguishable sequence the
succession of the strata may be gleaned from the
following observations:

South of Crafthole, yellowish and bufl’ shales and
slates appear to rest upon grey slates, partly gritty,
dipping S. 15° E.

East of Port Wrinkle, at the lane to Crafthole,
rather dark grey quartz-veined slates and shales
seem to be faulted against greenish and lilac slates
and slaty beds apparently contorted.

In the little bay east of Longstone, grey slates
associated with slaty grits dip S.E. at 55°. On the
west of Longstone similar beds dip E.S.E. at 30°, the
cleavage planes inclining at 65°.

Near Downderry, grey slates with beds of grey grit
dip in an E.S.E. direction at 15° the cleavage
inclining at 45°.  On the west of Downderry, green
and indian-red quartziferous slates and slaty grits
appear to be contorted.

At Seaton the slates contain beds of grey quartz-
veined grit, dipping about E. 15° S at 30°.
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On the opposite side of the Seaton Valley similar
beds dip from E. to E. 15°S,, at from 20° to 25°.
These beds seem to rest upon dark bluish-groy shales,
striking with the general trend of the coast, and
dipping in a southerly direction at 45° Near
Millendreath (Millendrath), the dark shales overlie
grey, buff, and reddish shales and gritty slates,
dipping southward at 40°.

Between Millendreath and East Looe; for five
chains from the Millendreath valley, grey shales
resting on buff gritty beds dip S.E. at 45°. At this
point grits are exposed dipping under dark bluish
shale, with patches and thin strings of quartz.
Their dip is S. 80° E. at 40°.

At four chains further on, pale buff, lilac, and
yellowish, rather evenly-bedded shaly grits are
exposed. At about thirteen chains from the
Millendreath stream, the road to Looe crosses a
spit of beach-sand. At eight chains further on,
grey shaly grits, and even-bedded shales with much
quartz, dip S. 23° E. at 45°. At six chains further,
fossiliferous greenish, lilac, light brown, and grey
quartziferous beds appear to dip S. 40° E. at 45°.
These may be a faulted repetition of the beds on
East Looe beach, from which they are separated by
grey shales and gritty beds. On East Looe beach,
grey, greenish, bluish, and lilac shaly and slaty beds,
presenting in places the appearance of a laminated
quartzite from the irregular distribution of veins and
filaments of quartz, are overlain by very dark bluish
grey shales, thick shales, and brown shaly grits. A
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film of crinoidal limestone was noticed in the dark
coloured shales; in the beach reefs they exhibit
contrary dips, as if from flexure; the underlying beds
gave a dip S. 85° E. at 45°; they contain numerous
imperfect traces of spirifers and crinoids.
Disregarding the grits of Picklecombe Fort and
Maker, which are discordant to everything around
them, we have a downward succession from the grey
and pale green quartziferous slates and shales of
Rame Head and Penlee Point, to the grey and bluish
slates associated with igneous and ashy materials,
and in places partly calcareous, which overlie the
Plymouth limestone of Mount Edgcumbe Park.
Following the coast line from Rame Head to Port
Wrinkle, we find pale greenish-grey and lilac
quartziferous slates and shales extending as far as
the Fort, south of Lower Tregantle, and forming the
whole district between Millbrook, Cawsand, and
Rume Head We find these beds overlying, near
the Fort, a series of buff sandstones of at least 100
feet in thickness, which overlie a thickness of at least
800 feet of calcareous shales with a mass of slaty
limestone, under which another series of sandstones
associated with slaty beds affords a thickness of more
than 200 feet. But as this calcareous series is on
the strike of the Plymouth limestones, and as the
latter exhibit between Torquay and Plymouth the
irregularities in thickness and mode of occurrence
that might be expected from coral reefs, the passage
of the one into the other is a legitimate inference.
From the base of the sandstones underlying the
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calcareous beds to Millendreath, the grey, lilac,
greenish, and indian-red quartziferous slates, shales,
and fine intercalated grits may be taken as one
series underlying the Plymouth limestones, and
exposed with the more marked tints in the railway
cuttings between Plymouth and St. Germans.

Under these beds we have the hard greenish,
reddish, and grey quartziferous slaty and shaly beds
and grits of Looe, with their ill-preserved fossils.
The uppermost beds of the above succession forcibly
reminded me of the upper part of the Great Middle
Devonian slate series of North Devon: the beds
between Cawsand, Penlee Point, and Rame being
identical with those of Morthoe, whilst the asso-
ciation with fine grits and the pale lilac tints,
between Rame and Higher Tregantle, are charac-
teristic of the same series in the Brendon Hill
district, and on the southern slopes of the Quantocks,
in Somecrset. The resemblance is further strengthened

o Rame Head.' v
by the rugged coast-line and jagged-strike promon-
tories and reefs in the vicinity of Penlee Point and
Rame Head, which strongly remind one of the coast
line near Morthoe.

VOL. X. G
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Dr. Holl (Quart. Journ. Geo. Soc. for 1868, vol.
xxiv. p. 452) says, ‘‘ Assuming that the rocks included
“ between the base of the Ashburton and the top
“of the Torbay limestones represent the calcareous
“ portion of the Ilfracombe group of North Devon,
“then the red rocks of Blagdon Cross and the
*“ Kingsbridge promontory would in all probability
“ correspond in position with the upper and Morthoe
“ portions of the same series, &c.”

But the Kingsbridge beds being in line of strike
with those of Bovisand Bay, which Dr. Holl
compares to the rocks of Cawsand, the latter may
be regarded as upper beds of the Great Middle
Devonian series. The correlation of the Plymouth
limestones and their associated shales and slates
(t.e. above and below) as representative of the Lower
or Ilfracombe portion of the Great Middle Devonian
series is attested by Mr. Etheridge, and hardly
admits of a doubt. Mr. Etheridge in the classi-
fication given in his exhaustive paper (Quart. Journ.
Geo. Soc, 1867, vol. xxiii.), correlates the Looe grits
with thc lower part of the Middle Devonian beds
of North Devon, the Hangman grits (in which
Stringocephalus, Natica, and Myaline have been
found). It now becomes a question as to the
position of the grits of Maker and Picklecombe
Fort, and of their equivalents at Staddon on the
opposite shores of the Sound.

Dr. Holl says (op. cit. p. 437), “ The red grits of
“ Staddon Point are much folded, and some of the
“ beds inverted, but the general dip is southerly, and
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‘““ above them are the grey and bluish slates with thin
¢ grey grits of Bovisand Bay, and these are succeeded
‘ by reddish slates partly argillaceous, and partly hard
‘“and micaceous, like those of Kingswear, &c. The
‘ general appearance of these rocks along the shore
‘“of Plymouth Sound reminds one of the section on
‘ the River Dart.”

Dr. Holl correlates the slates of Jenny Cliff Bay
with those overlying the Mount Edgcumbe limestone,
which become interstratified with bands of grit west
of Millbrook. From this it would appear as if Dr.
Holl considered the Staddon grits as intercalated in
the Middle Devonian series. As regards the Maker
patch, we have no evidence to favour intercalation,
and if it be admitted fault boundaries would be
equally necessary, and the gritty beds in part of the
slates and shales toward Higher Tregantle might be
adduced as evidence of the fingering out, so to speak,
of the grits as a lithological horizon. Still, on the
whole, I am inclined to regard the grits of Maker as
a faulted unconformable patch, either brought up
from beneath, and so equivalent to the Looe beds, or
others of older date, or as an outlier of Upper
Devonian. I must, however, apologize for even
putting forward these suggestions on such meagre
data as I possess.



