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Minerals, mines and waterfalls

Tynehead Geotrail
Welcome to a special landscape...
...shaped by millions of years of natural processes
and thousands of years of human activity.
This short circular walk follows part of the South Tyne
Trail in a picturesque part of the North Pennines. It will
introduce many of the rocks that give this landscape
its unique character. In places along this route, paths
are unmarked and traverse uneven ground. The route
crosses a number of mineral veins that were once
worked commercially, and the remnants of mining
operations can be seen in several places. Many of the
old workings may be unstable - please keep to the
footpaths and do not attempt to enter old tunnels
or surface excavations.
Walk length: Approx.
4km (2.5 miles), with
a possible extension
to the source of the
South Tyne.
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Walk start

Start/ﬁnish: Head
south on the unclassiﬁed
road from Garrigill.
North Pennines
There is limited parking
AONB & UNESCO
at the end of this road
Global Geopark
before the cattle grid.
Please park sensitively and do not block the gates.

Middleton in Teesdale

The Whin Sill

Layered rocks
Between 360 and 300
Limestone
million years ago, in the
Carboniferous Period of
Earth history, the area
Coal
that was to become the
North Pennines lay close
Sandstone
to the equator. Remains
of the abundant marine
life formed a limey mud
on the sea ﬂoor, which
eventually hardened to
form limestone. River
Shale
deltas periodically covered
the seabed in sand and
mud, forming layers of
sandstone and shale. When
the sea level rose again,
Limestone
a new layer of limestone
formed over the top and
the process repeated.
Much of the North
Pennines consists of regular alternating layers of limestone,
shale and sandstone called cyclothems. Limestone is much
harder than the sandstone and shale so erodes more easily,
creating the repeated bench-like proﬁle of many of the
hillsides, along with many impressive waterfalls.

Minerals and mines

Grid reference: NY 757 383
Terrain: This walk uses the South Tyne Trail and a
mixture of well-made tracks and unmarked paths across
uneven ground. The route crosses two stiles. It is at its
best in summer when the water levels in the South Tyne
are usually low. However, good boots, warm clothing and
waterproofs are strongly advised even in summer, as the
weather in the North Pennines can change rapidly.
Public transport: For timetable information call
Traveline on 0871 200 2233 (www.traveline.info)
Useful maps:
Ordnance Survey
1:25 000 Explorer OL31 North Pennines Teesdale
and Weardale

Limestone

Sandstone
The North Pennines is
Shale
littered with mineral
veins, including ores of
Mineral veins
metals such as lead, iron,
zinc and copper. These
were formed around 290
million years ago as warm
waters, rich in dissolved
Slate
minerals, ﬂowed through
Weardale
Granite
cracks and faults, driven
by heat from granite buried deep beneath the surface. As
these solutions cooled, the dissolved minerals crystallised
on the walls of the faults to form the veins. Many of these
minerals have been exploited over the centuries, and this
trail will take you past evidence of mining for both metals
and sulphur.

Limestone

Sandstone
The Whin Sill is one of
the special geological
Shale
features of the North
Pennines and forms
dramatic landscapes,
as you will see on this
walk. Stretching of the
Whin Sill
Earth’s crust around
295 million years ago
caused molten rock
at over 1000°C to rise
up and spread out
between the layers of older rock. It cooled and solidiﬁed
underground to form the Whin Sill, a vast, roughly
horizontal sheet of a hard dark rock called dolerite (known
locally as whinstone). After millions of years of erosion the
Whin Sill is now exposed at the surface in several places.
Feeder Dyke
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A 4km (2.5 mile) walk exploring the rocks, mineral veins
and waterfalls of the upper South Tyne.
The North Pennines Area of Outstanding Natural Beauty
(AONB) is one of England’s most special places –
a stunning, upland landscape of wide open moors,
ﬂower-rich hay meadows, intimate woods, dark night
skies, charismatic wildlife, industrial heritage, tumbling
rivers and dramatic waterfalls. In recognition of its
world class Earth heritage and efforts to make the most
of this for tourism and education, it is also designated
as a UNESCO Global Geopark.

British Geological Survey
1:50 000 Geological Sheet 25 Alston

Find out more about North Pennine geology
Part of this route is on the South Tyne Trail, a 36.5km
(23 mile) walking and cycling route set in the North
Pennine hills. From wild moorland to riverside
meadows, the route follows the River South Tyne from
its source on Tynehead Fell to the town of Haltwhistle.

South Tyne Trail
The North Pennines AONB is a UNESCO Global
Geopark. Geoparks are places with outstanding
geology and landscape, where there are strong local
efforts to make the most of Earth heritage through
interpretation, education, conservation and tourism.
To ﬁnd out more visit www.europeangeoparks.org
and www.globalgeopark.org

What is a UNESCO Global Geopark?
This walk is in the North Pennines Area of Outstanding
Natural Beauty (AONB) and UNESCO Global Geopark.

Sculpted by ice and water
20,000 years ago the North Pennines, along with much
of northern Europe, was beneath a vast ice sheet up to
several kilometres thick. As the ice crawled across the land
it modiﬁed the hills and valleys of the North Pennines to
form the rugged landscape we see today. The effects of ice
and water have left
behind a scarred
landscape, littered
with the evidence
of this glacial
period. Water
continues to shape
the North Pennines
today, both through
continued erosion
of the hills, and
through deposition
of material
elsewhere.

1 Tynebottom Plate
Stop where the path crosses
Dorth Gill to view beds of
shale, which form small
waterfalls to your right. Shale
is a sedimentary rock formed
from thin layers of mud,
deposited at the bottom of
the sea in the Carboniferous
Period (around 330 million years ago),
when the North Pennines sat on the margin of a shallow,
tropical sea. These rocks were known to local miners as
the Tynebottom Plate.

From the end of the road, follow the
south-eastern footpath, signposted
Yad Moss, which leads downhill
towards the river at Dorthgillfoot.

Continue a short
distance along the path
towards the bridge
over the South Tyne.

Continue
along the
path towards
the bridge.
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Follow the track
back to the car
park and the
end of the trail.
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Retrace your steps back
to the South Tyne. Cross
the burn, pass through
the gate in the riverside
wall, then continue
to follow the trail
southwards.
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3 By the bridge
Note the variety of boulders in the stream
near the bridge. They are a mixture of
limestone, sandstone and shale, the three
most common rock types that make up
much of the North Pennines. Many of the
blocks have been rounded by the force
of water.
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There is a small cut out just off
the path to your left, shortly before
the bridge. Note the differences in
the rocks either side of the entrance
to Dorthgillfoot Mine. On the far
side are dark shales, while the rocks
closest to the path are limestone. A
fault runs between the two, where
the originally continuous layers have
been offset by around 6.5m, creating a
weakness along which mineral-rich ﬂuid once
ﬂowed. These ﬂuids formed the Windy Brow Vein, which
contains a number of minerals including galena (lead ore),
pyrite (iron ore) and chalcopyrite (copper ore). The large,
white crystals you can see in the limestone are mainly
quartz with some calcite.

Head through the gate
and walk up the track
towards Tynehead Farm.
Follow the track up the
hill to view the large
waterfall on Clargill
Burn.

Sir John’s
Mine

Follow the South Tyne Trail over a
stile and down towards the riverbank.
Continue southwards, following the
river, for approximately 70m.
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Follow the trail southwards, beginning to
climb up the side of the valley until you
have a good view of the waterfall.

4 Waterfall
In the bottom of the waterfall you
can see layers of sandstone and
shale beneath the blocky, grey
limestone. The sandstone often
contains fossilised roots indicating
that vegetation grew here
in Carboniferous times. Such
sandstone is called ganister. The
river easily erodes the sandstone
and shale, which undercuts the limestone and occasionally
causes the ledge to collapse, maintaining a sharp edge for
the waterfall to tumble over.

Continue south along the South Tyne
Trail, crossing a stile onto the top of the
gorge (more columns of the Whin Sill
dolerite can be seen here). Continue
along the path towards the large barn
ahead of you and join the metalled track.
If you wish, you can follow the track
up for around 2km to the source of the
South Tyne, then return to this point.
If not, cross the river and follow the
track down the valley towards Dorthgill
until you reach the ﬁrst cattle-grid.

5 Coral seas
The rock forming the ledge of the
waterfall is the Scar Limestone,
originally named by quarrymen
for its tendency to create large
scars in the landscape. It
occasionally contains fossils of
corals (pictured right) and large
shells of the extinct brachiopod
Gigantoproductus - the riverbed
at the top of the waterfall contains
a few good examples.

6 Sir John’s Mine
The opening on your
left is the entrance to
Sir John’s Mine, which
worked the Sir John’s
Vein for galena during
the latter half of the
19th century. It also
contains the minerals
quartz, sphalerite (zinc ore) and some
chalcopyrite. The galena here contains one of the highest
concentrations of silver in the North Pennines (although
this is still comparably low by global standards).

7 Great Sulphur Vein
At this point the Great Sulphur Vein, one of the
largest veins in the North Pennines, crosses the
trail at a small waterfall. It is at least 14.5km long,
and unlike the other veins on this trail, the Great
Sulphur Vein is not just one mineral-ﬁlled crack but
a number of them. Here in the South Tyne Valley it
is split into two; the northerly vein is visible here.
The main mineral ﬁlling at this point is white quartz
crystals, and many small quartz-ﬁlled cracks are
visible in the riverbed. Deeper in Sir John’s Mine
the vein carries signiﬁcant amounts of the iron
sulphide minerals pyrite, pyrrhotite and marcasite.
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8 Whin Sill waterfall
The waterfall ahead ﬂows over rusty brown rock with
strong vertical cracks. This rock is the Whin Sill dolerite
(see overleaf). As the magma that formed the sill cooled,
it contracted and split along vertical joints to form
columns. Columnar jointing such as this is a common
feature of many magmatic rocks, with spectacular
examples at the Giant’s Causeway in Northern Ireland
and Fingal’s Cave in Scotland.

9 South Tyne Valley
The view north-east across the South Tyne Valley
shows the characteristic benches formed by the layers
of limestone, sandstone and shale. Spoil heaps, the
remains of workings on the Windy Brow and associated
veins, are visible above Tynehead House. A line of
sinkholes, a common feature of limestone country,
can also be seen following a sharp boundary in the
vegetation mid-way up the slope. Limestone dissolves
slowly in rainwater.
As a result, joints in
the rock widen, cave
systems develop
and the overlying
soil and rock
debris falls into
these openings,
generating
distinctive
hollows on
the surface.
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