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What lies beneath: new SSSI flags
up subterranean geoheritage
Sarah Henton De Angelis, Natural England
On the surface, an unassuming patch of urban Britain
in north Bristol seems an unlikely place for the UK’s
newest Site of Special Scientific Interest (SSSI).
However, hidden just metres below ground level is a
great cavern that has, in equal measure, both terrified
and delighted the people of Bristol for hundreds of
years.
Measuring approximately 60 m deep and 60 m across,
Pen Park Hole boasts unique geology and biology, along
with a rich history of exploration marked by at least one –
and perhaps two – dramatic deaths. It is the site of the
world’s first published cave survey; the subject of
purported goblin sightings; and has stimulated a healthy
dose of modern day community activism.
It is for its significant geological and biological features
that the site has been notified. First and foremost,
Pen Park Hole represents the UK’s best known
hydrothermal cave. Most limestone caves form through
rainwater infiltration; however, an extensive covering of
‘dog-tooth’ calcite crystals and dispersed galena (lead
sulphide) deposits suggest that Pen Park Hole was
formed through thermal groundwater forcing its way
upwards. This influx of warm fluids (much like those seen
in Bath today) led to the dissolution and remineralisation
of the Clifton Down Limestone, a Lower Carboniferous
carbonate deposit formed in a warm shallow sea
327-359 million years ago.
The cave is made even rarer by its noteworthy age,
~200 million years (Early Jurassic), something that few other cavities around the world can
boast. Its dendritic structure was controlled by a steeply inclined fault running through the
limestone. The base of the cave is filled by a lake (although the waters are no longer
hydrothermally active) with a water level that has varied by more than 27 m since records
began. The reason for such extreme fluctuations remains unknown, providing a tantalising
example of the secrets yet to be revealed.
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The main chamber of Pen Park
Hole SSSI. The lake is no longer
hydrothermally active.
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Pen Park Hole also supports an important community of invertebrate and crustacean
species, including the only known example of cave-dwelling Niphargus kochianus (a form of
shrimp), a species more commonly found in seeps and springs of chalk aquifers. This unique
ecosystem makes the site critical for studies of cave biology.
In addition to its fascinating and scientifically important natural features, Pen Park Hole also
boasts a varied and colourful human history. The discovery of the site can be dated to 1669
when a retired sea captain, Samuel Sturmy, made the first known foray into the cave, which
he (mistakenly) believed to be a Roman lead mine.
The notoriety of Pen Park Hole was sealed just days later
when the intrepid explorer succumbed to a fever
attributed to his time in the cave. Sturmey’s exploration
entered into local legend, even inspiring a Tolkein-esque
work of poetry (author unknown!) unlikely to have
allayed the fears of the local population:
“On, and still on this path they follow
Through many a chasm and gorge and hollow;
Until from a passage narrow and small
They enter what looks like a monster hall;
And then as a sudden turn they take,
They see before them a spacious lake There are knackers, and gnomes, and frightful shapes
From which no trespasser ever escapes.”
Over a decade passed before the next exploration of the
site. Again, the man for the job was a mariner, Captain
Greenville Collins, who along with the crew of his coastal
survey ship inspected Pen Park Hole in 1682. The
resulting document, part of which is pictured right,
represents the earliest known published cave survey in
the world.
Following the Collins survey, the cave fades from the
history books until 1775 when it was again associated
with a tragedy. In March of that year, the hapless
Reverend Thomas Newman fell to his death when the
tree root he was using for support gave way as he lowered his plumb line into the cave
entrance. Ironically, just hours before his death the Reverend had preached Psalm 88 to a
Clifton congregation, including the lines
“and my life draweth nigh unto the grave.
I am counted with them that go down into the pit…
Thou hast laid me in the lowest pit, in darkness, in the deeps.”
Reverend Newman’s body was finally recovered 17 days later. His dramatic demise
prompted renewed interest in Pen Park Hole and the cave has been thoroughly explored in
the years since.
The myth of the Roman lead mine persisted for most of that time, and in 1807 the site was
condescendingly described by Thomas Dudley Fosbrooke as “the immense remains of an
ancient lead mine – what women would call an ugly, deep, dangerous, hole”. However, it was
only with the expanded geological knowledge and technological developments of the last
century that the true majesty of Pen Park Hole became apparent. Surveys between the late
1950s and today have revealed more detail about this unique location, and the astounding
features for which the site has been notified.
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Pen Park Hole, as sketched in
1682 by Capt. Greenville Collins, is
the earliest known published cave
survey.
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The most recent instalment in the human history of Pen Park Hole began in
2013, with a planning application to build a housing estate and supermarket
on disused land above the site. Horrified by both the potential damage to
the cave, and the possible threats to people and infrastructure above (in
some areas the cave roof is just 1.7 m below street level), local residents and
Bristol North West MP Charlotte Leslie launched a campaign to secure
statutory protection. In March 2014, the housing planning application was
rejected and the land was awarded Open Space Protection by Bristol City
Council. The underlying cave was oﬃcially notified by Natural England as an
SSSI on 5 August 2016.
Pen Park Hole has been an important site for hundreds of years and finally,
with the new measures in place, it will remain protected for future
generations to study and enjoy.
Right: Surveying Pen Park Hole in 1956 or 1957.
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Below: An extensive covering of ‘dog-tooth’ calcite crystals suggests that
Pen Park Hole was formed through thermal groundwater forcing its way
upwards. Photo by Chris Westcott, Natural England

