
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

A chan nerth ei ryferthwy 

Gwna y llif y graig yn llwy 

And through the force of its torrent 

The deluge makes a spoon out of the rock 

Daniel Evans, 1831 



 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      derived from Greek 

geomorphology 
 

ge ς ΨŜŀǊǘƘΩ 

morphe ς ΨŦƻǊƳΩ 

logos ς ΨŘƛǎŎƻǳǊǎŜΩ 

The study of rivers, waterfalls and 
potholes forms part of the subject of 
geomorphology, a science that studies 
the origin and development of 
landforms, and how those landforms 
combine to form landscapes. 

May 2017 

An accompanying audio 

trail is also available in 

both English and Welsh, 

and suggestions are 

made throughout the 

brochure as to where 

read each question 

 

This brochure was prepared by Stephen 

Tooth, Hywel Griffiths and Sioned 

Llywelyn (Department of Geography 

and Earth Sciences, Aberystwyth 

University).  Antony Smith is thanked for 

cartographic assistance.  A Welsh 

language version of the brochure is 

available.  

 The Joy Welch Educational Charitable Trust is thanked for providing 

ŦǳƴŘƛƴƎ ǘƘŀǘ ŀŎǘŜŘ ŀǎ ǘƘŜ ǎǘƛƳǳƭǳǎ ŦƻǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ǘƘŜ 5ŜǾƛƭΩǎ 

Bridge landscape.  The brochure and audio trails were developed with 

the support of funding from the British Society for Geomorphology 

(http://www.geomorphology.org.uk/). 

 



   

10 ǉǳŜǎǘƛƻƴǎ ŎƻƳƳƻƴƭȅ ŀǎƪŜŘ ŀōƻǳǘ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ 

1 How did the waterfalls form? Pg. 3-4 

2 How old are the waterfalls?  Pg. 5-6 

3 How have the potholes formed? Pg. 6-7 

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 the natural attractions shaped human use of the landscape? Pg. 11-12 

8 In what ways have the natural attractions inspired cultural responses? Pg. 12-13 

9 ²Ƙȅ ƘŀǾŜ ŀǊǘƛǎǘǎ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ōŜŜƴ ŀǘǘǊŀŎǘŜŘ ǘƻ ǘƘŜ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ǎƛǘŜΚ Pg. 13-14 

10 What can past cultural activities tell us about landscape experiences 
and change? 

Pg. 14-15 

 

Introduction 

{ƻƳŜ ƻŦ ǘƘŜ Ƴŀƛƴ ƴŀǘǳǊŀƭ ŀǘǘǊŀŎǘƛƻƴǎ ƻŦ ǘƘŜ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ƭŀƴŘǎŎŀǇŜ ŀǊŜ ǘƘŜ 
spectacular potholes and waterfalls on the Mynach River, which translates 
ŀǎ ǘƘŜ aƻƴƪΩǎ wƛǾŜǊΦ  ¢ƘŜ aȅƴŀŎƘ ƛǎ ŀ ǘǊƛōǳǘŀǊȅ ƻŦ ǘƘŜ ƭŀǊƎŜǊ wƘŜƛŘƻƭ wƛǾŜǊΣ 
which runs in a deep, wooded valley towards Aberystwyth and the Cardigan 
Bay coastline.  Technically, the waterfalls can be classified as a segmented 
or tiered falls. Five major drops and intervening cascades add up 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 
ŎƻƳƳƻƴƭȅ ŀǎƪŜŘ ŀōƻǳǘ ǘƘŜ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ƭŀƴŘǎŎŀǇŜΦ ! ΨCŜŀǘǳǊŜ Spotting 
/ƘŀƭƭŜƴƎŜΩ ƛǎ ǇǊƻǾƛŘŜŘ ƻƴ ǇŀƎŜ нΣ and subsequent pages provide additional 
information. We hope that the information provides a little bit of insight 
into the origin and development of the key landforms that underpin the 
scenic splendour of the DevƛƭΩǎ .ǊƛŘƎŜ ƭŀƴŘǎŎŀǇŜ, while also highlighting the 
many links with a long history of human activities. 
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Feature Spott ing Challenge! 

Total points: ____/25 
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The development of the waterfalls on the 

Mynach is related to the development of the 

Rheidol valley.  From its source on Plynlimon 

(the highest mountain in mid Wales, known as 

Pumlumon Fawr in Welsh), the Rheidol initially 

Ŧƭƻǿǎ ǎƻǳǘƘǿŀǊŘǎΣ ōǳǘ ƴŜŀǊ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ 

takes an abrupt westwards turn towards 

Aberystwyth and the coastline.  The abrupt 

change of course has been attributed to 

severing and re-ǊƻǳǘƛƴƎ όΨŎŀǇǘǳǊŜΩ ƻǊ 

ΨǇƛǊŀŎȅΩύ ƻŦ ǘƘŜ ǳǇǇŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ŀncient 

north-south flowing proto-Teifi River by 

shorter rivers eroding aggressively inland 

from the coastline, namely the Ystwyth 

and the Rheidol (Figure 1).  

Once capture of the upper proto-Teifi had 

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 waterfalls started to 

develop as flows along the Mynach 

cascaded over increasing amounts of 

1. Erosion along the small tributary of the Mynach River has been 

unable to keep pace with erosion along the larger Rheidol River. 

2. Waterfalls have been generated as flows along the Mynach cascade 

over exposed bedrock into the deeper Rheidol valley. 

How did the waterfalls form? 

QUESTIONS 1 & 2  

Listen from outside the 

Hafod Hotel or when 

looking over the side of 

the road bridge near the 

turnstiles 
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Did you know? 

The Rheidol is a very steep river, 

falling around 550 m (1880 ft) in 

its 39 km (24 mile) long course 

from its headwaters to the coast.  

The middle reaches upstream of 

5ŜǾƛƭΩǎ .ǊƛŘƎŜ ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ 

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 well as at 

other points on the longer 

walking trail. 
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bedrock exposed at the junction with the Rheidol.  Ongoing erosion has 

ƳŜŀƴǘ ǘƘŀǘΣ ƻǾŜǊ ǘƛƳŜΣ ǘƘŜ ǿŀǘŜǊŦŀƭƭǎ ƘŀǾŜ ǊŜǘǊŜŀǘŜŘ ǎƭƻǿƭȅ ǳǇ ǘƘŜ aȅƴŀŎƘΩǎ 

course (see question 4), and they now stand more than one hundred metres 

upstream of the junction.  As the waterfalls have retreated, steep-sided 

gorges have been left in their wake (Figure 2).  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Illustration to show how upstream retreat of waterfalls 

can lead to cutting of steep-sided gorges. 

Figure 1. Illustration of the stages in the capture of the upper proto-Teifi River by the Ystwyth and 
Rheidol rivers (Source: adapted from Lewin, J. (1997), Fluvial landforms and processes in Wales. In 
Gregory, K.J. (Editor), Fluvial Geomorphology of Great Britain. Chapman & Hall). 
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The 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ƭŀƴŘǎŎŀǇŜ ƛǎ ǳƴŘŜǊƭŀƛƴ ōȅ ǎŜŘƛƳŜƴǘŀǊȅ ǊƻŎƪǎ όǇǊƛƴŎƛǇŀƭƭȅ 

shales, slates, siltstones and sandstones) that formed during the Silurian 

period (roughly 444-419 million years ago).  The development of the valleys, 

waterfalls and potholes occurred much later in Earth history.  Nonetheless, 

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 erosion that have contributed to deepening 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 proto-Teifi and 

the initial formation of the waterfalls.  

 
But as is explained under questions 

5 and 10, the very slow rates of 

change to the waterfalls suggest a 

very great age for their initial 

formation, at least hundreds of 

thousands of years and quite 

possibly millions of years.  This 

means that the waterfalls will have 

survived through many or all of the 

numerous ice ages that have 

occurred in the northern 

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

2 
1. The waterfalls probably initially formed at least hundreds of 

thousands of years and quite possibly millions of years ago. 

2. The waterfalls have persisted through many ice ages and are 

significantly older than any major human structures on Earth. 

5 

Did you know? 

In contrast to the Rheidol and many 

other Welsh rivers, the Mynach River 

remains undammed, and so flow over 

ǘƘŜ ǿŀǘŜǊŦŀƭƭǎ ŀǘ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ǾŀǊƛŜǎ 

naturally.  Flow tends to higher in 

autumn and winter, especially following 

heavy rainfall, and lower in spring and 

summer. 

How old are the waterfalls? 2 



 

significantly older than any major human structures on Earth, as even the 

earliest known Egyptian pyramids are no more than 5000 years old. Indeed 

the waterfalls are likely older than the origins of our own species, Homo 

sapiens, which most estimates suggest occurred only within the last 200 000 

years.  

 

 

 

Potholes are typically circular to oval 

depressions that can form in bedrock exposed 

in a river bed.  Their formation is related to 

the grinding action of sediment (mainly sand 

and gravel) that is swirled around in small 

bedrock depressions by turbulent eddies in 

fast-flowing water.  Particularly large potholes 

Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ ōŜŘ ƻŦ ǘƘŜ aȅƴŀŎƘ wƛǾŜǊ ŀǘ ǘƘŜ 5ŜǾƛƭΩǎ tǳƴŎƘōƻǿƭ όCƛƎǳǊŜ 

3), which is located above the waterfalls close to the ancient bridge from 

ǿƘƛŎƘ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ǘŀƪŜǎ ƛǘǎ ƴŀƳŜΦ  hǘƘŜǊ ǇƻǘƘoles are present at many 

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? 

 

Potholes tend to form best in moderately to highly resistant rocks where lines 

of weakness (joints, cracks, layers in the rock) are limited.  The impact of 

swirling sediment leads to grain-by-grain removal and smoothing of the walls 

1. tƻǘƘƻƭŜǎ ŀǘ ǇƭŀŎŜǎ ƭƛƪŜ ǘƘŜ 5ŜǾƛƭΩǎ tǳƴŎƘōƻǿƭ ƘŀǾŜ ŦƻǊƳŜŘ ōȅ 

bedrock erosion that occurs as sediment is swirled about in 

turbulent river flow. 

2. Over time, potholes tend to widen and deepen and may eventually 

join together to carve a gorge through bedrock. 

QUESTIONS 3 & 4  

Listen on the shorter 

walking trail when 

descending the steps to 

5ŜǾƛƭΩǎ tǳƴŎƘōƻǿƭ 
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How have the potholes formed? 

 

3 



 

and floor of the developing pothole, similar to a sandpapering effect.  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. 

 

 

 

 

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 and eventually 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.  Do you think these faces 

represent the traces of former potholes that have contributed to formation of 

the gorge?  

 

 

 

 

 

Figure 3. Photograph illustrating part of one 

ƻŦ ǘƘŜ ƭŀǊƎŜ ǇƻǘƘƻƭŜǎ ŀǘ ǘƘŜ 5ŜǾƛƭΩǎ 

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 

slowly enlarge over time without being 

destroyed by the erosion of larger fragments 

or blocks of rock. 
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Potholes can form both near the base of waterfalls and above the lip of 

waterfalls.  Near the base of a waterfall, pothole development 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 near-vertical 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 

5ŜǾƛƭΩǎ tǳƴŎƘōƻǿƭ όCƛƎǳǊŜ оύΣ ǇƻǘƘƻƭŜ growth can lead to weakening of the 

rock in the river bed and may also contribute to carving of a gorge (see 

question 3). 

 

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

to deepen the river bed and therefore increase waterfall 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 depends on 

ǘƘŜ ǊŜƭŀǘƛǾŜ ǊŀǘŜǎ ƻŦ ŜǊƻǎƛƻƴ ōŜƭƻǿ ŀƴŘ ŀōƻǾŜ ǘƘŜ Ŧŀƭƭǎ όCƛƎǳǊŜ пύΦ  !ǘ 5ŜǾƛƭΩǎ 

Bridge, the very slow rates of change to the waterfalls (see questions 5 and 

10) suggest that present-day erosion rates are roughly in balance and that 

waterfall height is most likely being maintained.  

1. Potholes can form above the lip and near the base of waterfalls, and 

over time may lead to waterfalls increasing in height, decreasing in 

height, or maintaining their height. 

2. !ōƻǾŜ ŀƴŘ ōŜƭƻǿ ǘƘŜ 5ŜǾƛƭΩǎ .ǊƛŘƎŜ ǿŀǘŜǊŦŀƭƭǎΣ ǇƻǘƘƻƭŜ ŀƴŘ ǿƛŘŜǊ 

bedrock erosion rates are roughly in balance, and waterfall height is 

most likely being maintained. 
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How do potholes contribute to waterfall 

development? 4 
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