FIELD TRIP TO LOCAL
GLACIATION LANDFORMS

On the 30th September, 2015, Richard
Edwards led a number of Geology Group
members on a car excursion to 6 locations
with Anglian and Devensian glacial
landforms in North Herefordshire and
Shropshire and this is a description of
what we saw.

As | started to put my notes together for this write-up | realised that | wasn’t
as sure of my terminology as | thought | was, so, on the basis that you are
probably the same as me here are some definitions, as there seems to be a
tendency to use the terms like ‘ice age’ too loosely especially in the media.

ICE AGE

This is a period of long-term reduction in average global temperatures which
results in the presence of continental and polar ice sheets. They last many
millions of years.

GLACIAL PERIODS

These are colder intervals within an ice age when glaciers advance and ice
sheets extend. ( e.g. ‘Anglian’ glaciation ) They last tens of thousands of
years.

INTER-GLACIAL PERIODS
These are warmer intervals within the ice age when glaciers retreat and ice
sheets shrink.

STADIALS AND INTER-STADIALS

These are accurately determined phases dividing up the last 2,6 million years
(i.e. the Quaternary) numerating the many large fluctuations in the climate.
When the average temperature falls the phase is called a STADIAL and when
the average temperature rises the phase is called an INTER-STADIAL)

These phases have been determined from measurements of the ratio of two
isotopes of oxygen, oxygen 16 and 18, in ocean floor sediments. | won'’t go
into the details here but suffice to say this ratio is a proxy for temperature and
the Stadials and inter-Stadials have been given MARINE ISOTOPE STAGE
(MIS) numbers according to whether the world was cooling or warming.
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Stadials have even numbered stages and inter-Stadials have odd numbers.
The last glaciation, the Devensian, was MIS 2 and the Anglian glaciation was
MIS 12

So far, no less than 104 MIS phases have been identified in the 2.6 million
years of the Quaternary.

The many temperature fluctuations in the Quaternary coincide with variations
in the Earth’s orbit predicted by the MILANKOVICH CYCLES.

Evidence shows that there have been at least 5 major ice ages, each lasting
millions of years, in the 4.6 billion years of the Earth’s existence. Some have
been very severe such as the ‘Snowball Earth’ ice age 850 to 630 MA. (read
the the book; it’s in our library)

Despite these ice ages, the normal condition of the Earth has been to be ice-
free at the poles and usually (about 80% of the time) this has been the case

with average temperatures higher than today.



Our current ice age (yes, we are still in it) started 2.58 MA when polar and
continental ice sheets remained all year round although arguably the Earth
has been cooling for 12 million years. Since then the ice has been advancing
and retreating following 100,000 and 40,000 year cycles. The last glacial
maximum in Britain was about 20,000 years ago with the last year-round ice
sheets disappearing 10,000 years ago. That’s lucky for us then.

As I've tidied up the ice age definitions I think | will do the same for the
geological timescales as I'm always getting mixed up with the names.

The geological time intervals are nested like Russian dolls and are used
according to the length of the time period you are discussing. So they run in
the following order of descending size

EON ) ERA ) PERIOD ) EPOCH ) AGE

Currently we are living in the;

Phanerozoic EON ( started 541MA)

which includes the Cenozoic ERA (started 66 MA)

which includes the Quaternary PERIOD ( started 2.6 MA)

which includes the Holocene EPOCH (started 12,000 years ago)

What happened to the dear old Tertiary | hear you ask? Sorry, it's gone. The
International Commission on Stratigraphy has redistributed it into the
PALEOGENE and NEOGENE PERIODS ( earlier periods in the Cenozoic
era, before the Quaternary)

And how to remember any of this? Well, it's the PERIODS we normally work
with and Paul Olver taught us this mnemonic to go from Precambrian to
Cretaceous.......

Pregnant Camels Often Sit Down Carefully, Perhaps Their Joints Creak
Work it out for yourself.

At last back to the field trip.

Although it is possible to identify glaciations from temperature proxies and
computer models, when it comes to differentiating the visible effect on the
landscape it becomes tricky as each subsequent glaciation tends to wipe out
all evidence of the previous one, such is the erosive power of ice.

In Britain the last two clearly identifiable glaciations were the Anglian (ice max
450,000 years ago) and the Devensian (ice max 20,000 years ago)

The Anglian passed over us here in Worcestershire and reached a maximum
extent at a line roughly from the Severn estuary to the Thames estuary, but



the Devensian stopped short of Hereford so it is possible to attribute glacial
features to one or other of these events.

LOCATION 1 Risby Bridge. ( grid SO 540 549 approx)

Risby Bridge is on a minor road off the A 417 Bromyard to Leominster road
close to the junction with the A49
It is an Anglian glacial feature
consisting of a basin and gorge
gouged out of the Old Red
Sandstone by glacial meltwater
and if you ask nicely at the close-
by cottage you can walk in the field
to view the glacial sediments as in
the photo. The supposition is that
an ice-blocked glacial lake formed
in the valley to the north and the
drainage channel was deepened
very rapidly (in days?) when the
water flooded out catastrophically
as the ice dam failed with rising

temperatures and water level .
Better to visit in the winter when the vegetation and leaves have gone.

LOCATION 2 The Leasows
(grid SO534579 approx)

Next Richard took us to the most
beautifully situated scrapyard
you are ever likely to find. It is
close to the previous location,
you only need to continue to the
A44, turn right then left. It is on
private property so permission is
needed to park your car.

The exposure is a face of sand
and gravel of Devensian origin
which the farmer takes from
occasionally, so the face is
always clear of undergrowth.
What you can see are bedded layers of sand and gravel with larger clasts
towards to top and a feature in the middle which the EHT describe as
‘deformed beds consistent with a later surge of ice’. I’'m not sure what the




defining characteristic of this would be; it looks like a slump and someone
suggested a collapsed kettle hole.

LOCATION 3 Stapleton  (grid SJ 471 052 approx)

From location 2 we drove into Shropshire pausing for sustenance at the
Ludlow Food Centre at Bromfield. and again near Church Stretton to look
into the valley. It is easy to look at the
shape of the Church Stretton valley and
conclude it was formed by a glacier but
this is not the case. The original valley
floor was cut deeply into a classic ‘Vee”
cross-section by meltwater well below the
current level but subsequently it has been
filled with between 30m and 60m of till
after the retreat of the Irish sea ice. At the
very end of the Devensian glaciation after
the ice had retreated enormous quantities
of sand and gravel were eroded out of the
‘Batches’ in the East side of the Long
Mynd which left alluvial cones and fans
(Little Stretton is built on one) The current valley floors have flattish mounds
which are planed rock surfaces which can be seen from a lay-by on the A49.
There is always controversy about the ice in this area; which way did it flow
given that it was coming from all sides (see later) and did it cover the Long
Mynd?

Further along the A49 we turned
off left and headed for Stapleton
and a Devensian feature I'd never
heard of - an ESKER. If you don'’t
know, this is a feature that may be
left as evidence of a subglacial
drainage channel. What happens
is that melt water running under a
glacier can cut a tunnel through
the ice (this water can be at a high
pressure and even run uphill like
water in a pipe because of the




weight of ice above). If the
subglacial drainage changes or
flow slows these tunnels can fill
with deposits of till and when the
ice melts it leaves the cast of the
tunnel across the landscape.

The one at Stapleton runs for a km
or more, snaking across the fields
and is characteristically steep
sided with a fairly narrow ridge.
Looking at it you would think it was
man-made. Well worth a trip if
you’ve never seen one.

Photo is a drainage tunnel through a glacier in New Zealand

LOCATION 4 Lyth Hill country park (grid SJ 476 070 approx)

This was a lunch stop as well as an excellent place to look down on the
Shropshire plain and across to Wenlock Edge, Shrewsbury, The Wrekin and
even the Stiperstones on a clearer day.

Peter Toghill's excellent book (“Geology of Shropshire™ it's in our library)
describes the Shropshire plain as a confluence of several glaciers and ice
sheets; the Welsh ice sheet, Ellesmere ice sheet, Rea Valley glacier, Onny
valley glacier, Severn valley glacier, Clun valley glacier and even the Irish sea
ice. Thickness is
estimated to have been
400m in the plain.
Exposures on top of
Lyth hill are some of
Shropshire’s oldest
rocks; the Precambrian
sedimentary rocks of
the Wentnor Group
which form the Long
Mynd summit, a 3500m
thick sequence of
sandstones with
conglomerate bands
which represent braided
river and flood plain
conditions. The
conglomerates are

exposed on Lyth Hill. (See photo)
(Peter’s book also describes the origin of the Ironbridge gorge. No, not
outflow from a glacial lake but a very deep channel cut 100m below current



surface and 50m below current sea level (think about that). It was cut by sub-
glacial drainage running at high pressure in a tunnel under the ice. Later
rising sea levels resulted in change of river profile and the trench silted up.
The trench runs below the existing Severn from Melverley to Ironbridge
Gorge.)

LOCATION 5 Condover  (grid SJ 507 073 approx)

Condover is famous for the
Shropshire mammoth dug out of a
sand and gravel quarry just North
of where we were heading. Our
location was a huge bank, in fact a
hill, of terminal moraine from the
Irish sea ice which reached its limit
here during the Devensian
glaciation. There are small
exposures of sand and gravel on
the hillside as well as rabbit holes.




LOCATION 6 Berrington  (grid SJ 525 073 approx)

Close to last location are a series of small lakes which are kettle holes. These
are depressions in the ground formed when ice sheets break up as they melt.
Isolated blocks of ice can be covered and surrounded by the surface moraine
left by the melted glacier. Eventually these ice blocks melt and the ground
collapses and the depression fills with silt and clays which may survive to this
day as lakes. They really are not identifiable by visual inspection alone. More
investigation is needed to show the dip and composition of the till bedding
etc.

So, location 6 concluded an excellent day. Many, many thanks to Richard for
leading the trip and providing the notes.

It has whetted my appetite for more and Peter Toghill’'s book describes many
glacial features around Church Stretton which | would like to investigate. Any
volunteers to lead it?

Alan Hughes
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