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A ring of sandstone pebbles with veins of quartz.
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I dedicate this book to my beautiful wife Joy.
We have shared many happy times on beaches, with the occasional pebble picked up along the way, and look forward to many more.
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Introduction

They say that pebble-hunting is what geologists do on holiday, and my first experience of geology was over 50 years ago, picking up pebbles on the beaches of Cornwall and Devon on family holidays. I had no idea what they were. It was purely the tactile pleasure of holding a perfectly smooth pebble that fitted neatly into the palm of my hand. So while a more technical definition of a pebble is any rock between 4 and 64mm (3/16–21/2in) in diameter, mine is simply:

“A pebble is a smooth rock that fits
neatly into the palm of your hand.”

This of course means that pebbles will range in size depending on how large your hands are – and that is part of the point – the pleasure of a pebble is personal. The best pebbles are always the ones that you find yourself, that appeal to your own preferences for colour, texture and shape, and slip into your hand as if they were designed just for you.

As a professional geologist I like to know what my pebbles are made of, and I can usually work it out on the spot. For the non-geologist this will be a little harder as rocks just look like, well, rocks. Pebbles are usually, but not always, formed from a naturally occurring rock that has been worn smooth by the action of water on beaches, or in lakes and rivers. There are also pebbles formed from artificial materials such as concrete, brick and glass; while these are not rocks, they often make interesting pebbles that are sometimes hard to distinguish from rocks. Older forms of concrete can often look like a pebbly sandstone.

A few basics to set the scene, geologically speaking. I have been referring to pebbles as rocks. You might have been calling them stones, but this technically only refers to rocks that have ‘stone’ in their name such as limestone, sandstone, gritstone, siltstone and mudstone. If you start using the word ‘rocks’ instead of stones, you’ll be in my good books.
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Gneiss

Naturally occurring rocks fall into three categories:

• Igneous: these are rocks that have formed from molten magma, ranging from those created by volcanic eruptions, such as basalt and andesite, to those with large crystals formed by slow cooling underground, such as granite and gabbro.

• Sedimentary: these are rocks formed by the processes of weathering, erosion and deposition, including sandstone, siltstone and mudstone, or made from the remains of past life, such as chalk and other forms of limestone.

• Metamorphic: these are rocks formed when other rocks are changed by intense heat or pressure, or a combination of both. So mudstone is squashed into slate and ultimately the minerals are recrystallised to form schist. Limestone becomes marble, with all evidence of past life gradually removed. Granite takes on a whole new appearance when the minerals it contains, such as quartz, feldspar and mica, are reshaped into the swirling layers of gneiss.

Rocks are made of minerals. Identifying these minerals is the first step in working out what a rock is. This is easy when the minerals form the lovely large crystals that you often see in granite. But many rocks are made of very small mineral grains or crystals that are often impossible to see without a magnifying glass or microscope. But don’t despair – even professional geologists struggle to identify these without a laboratory. Other aspects of rocks used in their identification include colour, the size of the mineral grains or crystals, and the layers and other textures.

To help you in your quest to identify your pebble there are many good guidebooks on rocks and minerals (see the recommended list at the end of this guide). One of my favourite methods is to find a pictorial guide and compare the images with what I’ve found – it works for me!

I hope that the copy of The Pebble Spotter’s Guide you hold in your hand will point you in the right direction and help you to work out what your pebble is made of. If not, you can always send me a photo at cjmi@bgs.ac.uk or on Twitter at @CliveBGS and I’ll do my best to work out what it is for you.

Good luck and happy pebble hunting!
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Clive Mitchell

CHARTERED GEOLOGIST (CGEOL), BRITISH GEOLOGICAL SURVEY

Collecting pebbles

It’s usually fine to take one or two pebbles for your personal collection, but check the local byelaws. The best advice is always:

“Leave only footprints. Take only photos.”

Photographs are great for recording your finds and sharing them online. Many smartphones will also allow you to save GPS data with the image file to record the location.

And, of course, be sure to write the details in this book to save them for the future.

Cracking pebbles

Cracking a pebble open with a hammer and chisel can expose the fresh rock surfaces within and even reveal an ammonite (a mollusc fossil) or a geode (a hollow stone partially filled with crystals). This experiment is more for the amateur geologist than the general pebble enthusiast, and strictly for adults only.

Staying safe

• Stay away from cliff edges, and the base of cliffs too: rock falls can happen at any time.

• Do not climb or walk over landslide or rock-fall debris, especially after wet weather.

• Always pay attention to warning signs; they are there to advise you on how to stay safe.

• Check the weather forecast and tide times before you go. The sea comes in and out twice a day – the times vary – and it is possible to get cut off by the incoming tide or forced up against the cliffs.

• Beware of steep, shelving beaches and large waves.

• If you are looking for fossils, only collect them from the beach. Do not hammer into the cliffs or solid rock as this will cause long-lasting damage and can be dangerous. Always wear safety goggles and gloves if using a hammer and chisel.


Alabaster

This is a lovely pinkish-white, finely crystalline pebble. Alabaster is a sedimentary rock that is mainly composed of the mineral gypsum, which is soft and easily carved. However, it also dissolves in water, so sculptures or other objects made of alabaster can only be found indoors. You’ll often come across alabaster monuments inside churches or cathedrals.

Alabaster is white to off-white in colour with shades of yellow, grey, red and brown. As gypsum is very soft (2 out of 10 on the Mohs scale of hardness, see here) it can be scratched with a fingernail, which is how to tell it apart from the slightly harder pale-coloured limestone.

Alabaster is beautifully translucent: if you hold up a piece to the light, some will shine through it. Thin sheets of alabaster were used to create windows such as those in Valencia Cathedral in Spain.

Found: Penarth Beach, Vale of Glamorgan, Wales

I SPOTTED THIS PEBBLE

AT __________________________________

ON __________________________________
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Amygdaloidal Basalt

This dark pebble is covered with white spots like a galaxy of stars and planets. It is amygdaloidal basalt, an igneous rock formed by volcanic lava that was rich in gases that failed to escape before the rock cooled and solidified. These bubbles of gas formed small cavities in the lava known as vesicles, which tend to be more concentrated in the upper part of the lava flow. These holes, when filled with minerals such as calcite, chert, quartz and zeolite, are known as amygdales.

Basalt is dark grey to black in colour, and weathers to a reddish or greenish crust with white patches. One of the most famous basalt sites in the world is Northern Ireland’s amazing Giant’s Causeway, which is made up of 40,000 interlocking basalt columns.

Found: Cayton Bay Beach, North Yorkshire, England

I SPOTTED THIS PEBBLE

AT __________________________________

ON __________________________________
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Basalt

This is a hard, dense dark grey pebble of basalt with some very small holes (known as vesicles). The commonest volcanic rock on the planet, basalt is an igneous rock formed from cooling lava. Once the magma erupts on to the earth’s surface, it cools quickly, so the crystals remain small as the rock solidifies before they can grow larger.

In some places the lava forms columns with a hexagonal cross-section, a phenomenon known as columnar jointing. As well as at the Giant’s Causeway in Northern Ireland, this can be seen at the Devils Tower in Wyoming, USA, and the Canary Islands off the coast of Africa.

Basalt is dark grey to black in colour and weathers to a reddish or greenish crust. It is a hard rock that feels heavier than other rocks of a similar size. It is fine-grained with crystals too small to be seen without the use of a magnifying glass.

Found: Giant’s Causeway, County Antrim, Northern Ireland

I SPOTTED THIS PEBBLE

AT __________________________________

ON __________________________________
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Brick

Most of the pebbles in this book have been around for ages – literally. But you can pick up some interesting ones that might be younger than you are. Bricks find their way on to beaches from buildings that have fallen into the sea due to erosion undermining coastal cliffs. A typical two-storey house uses some 12,000 bricks.

Brick pebbles are reddish to dark brown, orange, yellow, buff or black in colour – this one is red with yellowish-brown mottling. You might mistake brick for sandstone or a volcanic rock, but bricks are generally more porous, friable (a geologist’s word for crumbly) and lightweight than rock pebbles. Another clue might be some mortar, paint or other evidence of it being used in construction. They could also be marked with the name of the brick factory, which is a bit of a giveaway!

Found: Southwold Beach, Suffolk, England

I SPOTTED THIS PEBBLE

AT __________________________________

ON __________________________________
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Chalk

Look at the marvellous uniformity of this off-white chalk pebble, worn smooth by the sea. It’s the perfect shape and size for skimming – but what a waste that would be.

Chalk is a sedimentary rock made of the mineral calcite with layers of flint nodules and clay. It’s a form of limestone consisting of microscopic fossils known as coccoliths. The chalk you’re probably most familiar with is that used in schools for chalkboards, which is actually made from the slightly softer mineral gypsum (Mohs 2). If you used ‘proper’ calcite chalk (Mohs 3) on chalkboards it would produce a teeth-jarring screech.

Chalk is usually white in colour, but occasionally can be grey, yellow, buff or red. It’s a soft material that breaks easily and will leave a powdery










Chert
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