The Natural Attractions of

the Devil’s Bridge Landscape

Answers to 10 Common Questions
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landforms, and how those landforms
combine to form landscapes.
May 2017

morpheqW ¥ 2 |
logoscWR A & O

AD&D D&LES

PRIFYSGOL

OO ]
BSG-. ERYSTWYTH

Geomorphology . ——""——_ UNIVERSITY




10l dzSadiA2ya O2yvya2yta | a

1 How did the waterfalls form? Pg. 34

2 How old are the waterfalls? Pg. 56

3 How have thepotholes formed? Pg. 67

4 How do potholes contribute to waterfall development? Pg.8-9

5 How quickly are the natural attractions developing? Pg.9-10

6 How will the natural attractions be affected by future climate change| Pg.10-11

7 How have thenatural attractions shaped human use of the landscapg Pg. 1112

8 In what ways have the natural attractions inspired cultural responses| Pg. 1213

9 |2Ke KI@S I NIAada Ay LI NIAOdzZ I NJ Pg. 1314

10 | What can pastultural activities tell us about landscape experiences | Pg. 1415
and change?

Introduction
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spectacular potholes and waterfalls on the Myhd&iver, which translates
Fa GKS a2y1Qa whi@SNW ¢tKS adyl OK
which runs in a deep, wooded valley towards Aberystwyth and the Carc

Bay coastline. Technically, the waterfalls can be classified as a segmepted

or tiered falls. Five major dropand intervening cascades adg to a 91 m
total drop, which is among the highest in Wales.

This brochure provides short answers to some of the questions that are
O2yvyyvyzyfe FalSR | 02dzi (K SYGShifiagNI:
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information. We hope that the information provides a little bit of insight
into the origin and development ohe key landforms that underpin the

scenic splendowfthe Dek f Q& . NA Rwhfle afsd higlifightihg tha$
many links with a long history of human activities.
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How did the waterfalls form’

1. Eresion:alongthersanallitribetary ofdhe/MymnachdRiver has been
unablettolkeeppace/ withrerasioncalong:thezlarger RheidelrRiver.

2. Waterfals havebheengenerated asflows alang the-Mynachacasce
over expased bedrockinto thedeeperdheidalaalley.

The development of the waterfalls on the
Mynach is related to the development of the
Rheidol valley. From its source on Plynlimon| E&iieiiiisinneltisile[chigle
(the highest mountain in mid Wales, known a© ==iielef Sleiiclolfi/al=ly
Pumlumon Fawr in Welsh), thén&dol initially | {{elel<lalemel /=i iplenilel=he)

QUESTIONS 1 & 2

Fft2¢ga az2dzikKél NRaxX 0 dz the road bridge near the 2K
takes an abrupt westwards turn towards turnstiles
Aberystwyth and the coastline. The abrupt
change of course has been attributed to
severingand rdNR dzi A y 3 o6 WOI LJi

Did you know? WLIA NI 08 Q0 2F (i KentdzLILS

north-south flowing proteTeifi River by
shorter rivers eroding aggressively inland
from the coastline, namely the Ystwyth

The Rheidol is a very steep rivel
falling around 550 m (1880 ft) in
its 39 km (24 mile) long course

from its headwaters to the coast.
The middle reaches upstream o
5SgAf Qa .NA R3S

steep, and host at least one
waterfall (the Gyfarllwyd Falls).
At certain times of the year, this
waterfall is visible when looking
north from the viewpoint in front

of the Hafod Hotel, as wélas at

other points on the

walking trail.

longer

and the Rheidol (Figure 1).

Orce capture of the upper protdeifihad
taken place, the additional flow along the
newly extended Rheidol enabled more
rapid deepening of its valley. Small
tributaries such as the Mynach were
unable to keep pace with this rapid
deepening, and waterfalistarted to
develop as flows along ¢hMynach
cascaded over increasing amounts of



bedrock exposed at the junction with the Rheidol. Ongoing erosion has
YSFEyd GKFGX 20SNJ GAYSS GKS gl GSNFI ¢
course (see question 4), and they now stanadre than onehundred metres
upstream of the junction. As the waterfalls have retreated, steigled

gorges have been left in their wake (Figure 2).
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Figure 1lllustration of the stages in the capture of the upper préteifiRiver by the Ystwyth and
Rheidol rivers (Source: adapted from Lewin, J. (1997), Fluvial landforms and processes in W
Gregory, K.J. (Editofjuvial Geomorphology of Great Brita®hapman & Hall).
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Figure 2lllustration to show how upstreametreat of waterfalls
can lead to cutting of steepided gorges



How old are the waterfalls’

1. Thewateffallsprobablyinitially foreed ataleastrhiradreds of
thousantisoofyearsrand.quite possibijllions of ywears: ago.

2. Thewateffalishhave persisiedthroughmany igesagesaand are
significantlycolder than any majoiuhuman structurestant Earth.

The5 SOAE Qa . NAR3IS fFyRaOlILIS A& dzy RSNJ
shales, slates, siltstones and sandstones) that formed during the Silurian
period (roughly 44419 million years ago)The development of the valleys,
waterfalls and potholes occurdemuch later in Earth historyNonetheless,
although the sequence of events leading to waterfall formation can be
outlined (see question 1), their precise age is hard to establish with any
certainty. The processes of erosititat have contributed to deepgng of the
Rheidol valley and the upstream retreat of the waterfalls on the Mynach
(Figure 2) tend to remove many of the river landforms and deposits that
otherwise might provide clues as to the age of capture of the piidi and
the initial formationof the waterfalls.

But as is explained under question
5 and 10, thevery slow rates of Did you know?
changeto the waterfalls suggest a
very great age for their initial
formation, at least hundreds of
thousands of years and quite GKS 61 GSNFFEta I
possibly millions of years. This naturally. Flow tends to higher in
means that the waterfalls will have BETERE GRS SR ARG
survived through many or all of the EENMAE iU RGBS IR o Tlals K=1016
numerous ice ages that have summer.

occurred in the northern

hemisphere in the recent geological past. It also means that the waterfalls are

In contrast to the Rheidol and many
other Welsh rivers, the MynackRiver
remains undammed, and so flow ovel




significantly older than any major human structures on Earth, as even the
earliest known Egyptian pyramidse no more than 800 years old. Indeed
the waterfallsare likely older than the origins of our own speciemo
sapiens which most estimates suggestcurred only within the last 200 000
years.

How have the potholes formed

1. ponilleK 2 flaSedlikelthid Delidt Aur@HS @w! hiva friSed iy K S
bedrockeerasiontthab occurs asdsedimentusrswitled.about in
turbulent river fflow.

2. Overttime,pothotesdenddto/widemant: deependandymayreventu
join together tto cavve: gorge tthroughbbedrock.

QUESTIONS 3 & Potholes are typically circular to oval
depressions that can form in bedrock exposed
in a river bed. Their formation is related to
walking trailwhen the grinding action of sediment (mainly sand
de§C(,andinghe SLSEERGE and gravel) that is swirled around in small
S Sl ZE el S pedrock depressions by turbulent eigs in
fastflowing water. Particularly large potholes
OLy 68 488y Ay (KS 08R 2F (GKS adylto
3), which is located above the waterfalls close to the ancient bridge from
GKAOK 5S@Af Qa . NAR3SDlediarefprdsent atnany y I Y S
other points along the river bed, especially near the base of the waterfalls.
Although many may be under water, can you spot other examples of potholes
as you walk around the trails?

Listen on the shorter

Potholes tend to form best in moderately highly resistant rocks where lines
of weakness (joints, cracks, layers in the rock) are limited. The impact of
swirling sediment leads to gralwy-grain removal and smoothing of the walls



and floor of the developing pothole, similar to a sandpaperifigot. If too
many lines of weaknesses are present, developing potholes tend to be eroded
partially or completely by the erosion of larger fragments or blocks of rock.

Figure 3Photograph illustrating part of one
2F GKS tIFNBS LRGEK2(T ¢
Punchbowl on the Mynach River. At this
location, the few layers present in the
sedimentary bedrock are horizontal, so rock
resistance is maximised and potholes can
Horizontal layering slowly enlarge ovetime without being
SUdEntIHE onK destroyed by the erosion of larger fragments
or blocks of rock.

Over time, the slow but continual grinding action of sediment means that
potholes tend to grow in size, both by widening and deepening.
Neighbouring potholes grow areventually join together, and by doing so
contribute to the carving of a gorge through the resistant rock. Indeed, from
the Punchbowl viewing platform, a glance at the sides of the Mynach gorge
will reveal many smooth, curved faces on the rock. Dothiok these faces
represent the traces of former potholes that have contributed to formation of
the gorge?



How do potholes contribute to waterfa

4 development?

1. Potholesceandormiaboeve the lipand:neae the base of-watertalls,
over time may dedddowatésfalis increasinghingdrejght; rdecreasing
height, @rrmaintainingtbeihfeight.

2. hbdv2 DSbelbwyfiR Dedil'S Bridg@watierkIS, pdBhSlEhAdiwQet
bedrodckeerasionratesrane ngughly linl batanee; andewatertalirheigt
most liikelyHaeng mamtained.

Potholes can form both near the base of waterfalls and above the lip of
waterfalls. Near the base of a waterfall, polha@evelopment and the

erosion of larger blocks of rocks can contribute to the development of a
larger feature known as a plunge pool. Over time, as a plunge pool grows in
size by widening and deepening, buttressing support for the wredtical face
forming the waterfall is weakened. This weakening of support can lead to
periodic collapse of the waterfall face, thereby contributing to a slow,
punctuated, upstream retreat. Above the lip of a waterfall, such as at the
5SOAt Q& t dzy OKo 2 ayfowtido@rilchdizdlfeakening of thi2 (i K 2
rock in the river bed and may also contribute to carving of a gorge (see
guestion 3).

Potholes and associated plunge pools forming at the base of waterfalls help

to deepen the river bed and therefore increasaterfall height. Potholes

forming above the lip also help to deepen the river bed but by doing so, they
tend to decrease waterfall height. Whether a waterfall increases in height,
decreases in height or maintains its height with time, therefore depemds

GKS NBtFGADGS NIridSa 2F SNRaraAzy o0Sft2¢
Bridge, the very slow rates of chanigethe waterfalls (see questions 5 and

10) suggest that presesttay erosion rates are roughly in balance and that
waterfall height is most likely being maintained.



