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INTRODUCTION

This book aims to provide a guide to the description of sedimentary rocks in
the field. It explains how to recognise the common lithologies, textures and
sedimentary structures, and how to record and measure these features. There
is a chapter explaining how fossils can be studied in the field, since they
are common in many sedimentary rocks and are very useful for palaeoen-
vironmental analysis. A concluding chapter gives a brief introduction to the
interpretation of sedimentary rock successions: facies, facies associations,
cyclic sediments and sequences.

1.1 Tools of the Trade
Apart from a notebook (popular size around 20 × 10 cm), pens, pencils,
appropriate clothing, footwear and a rucksack, the basic equipment of a field
geologist comprises a hammer, chisel, hand-lens, compass-clinometer, tape
measure, acid bottle, sample bags and marker pen. A GPS receiver is most
useful, and not only in remote areas (see Section 1.3). A hard hat for pro-
tection when working below cliffs and in quarries, and safety goggles for
the protection of the eyes while hammering, should also be taken into the
field and used; see Section 1.4 for further safety considerations. A camera,
plus spare film or memory, is invaluable. Topographic and geological maps
should also be carried, as well as any pertinent literature. If a lot of graphic
logging is anticipated (see Section 2.4) then pre-prepared sheets can be taken
into the field. Non-geological items which are useful and can be carried in a
rucksack include a whistle, first-aid equipment, matches, emergency rations,
knife, waterproof clothing and a ‘space blanket’.

For most sedimentary rocks, a geological hammer of around 0.5–1 kg
(1–2 lb) is sufficiently heavy. However, do be sympathetic to the outcrop
and remember that many future generations of geologists will want to look
at the exposure. In many cases it will not be necessary to hammer, since it
will be possible to collect loose fresh pieces from the ground. A range of
chisels can be useful if a lot of collecting is anticipated.

A hand-lens is an essential piece of equipment; ×10 magnification is
recommended since then grains and features down to 100 microns across
can be observed. Holding the lens close to your eye, the field of view being
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examined with a ×10 lens is about 10 mm in diameter. To become familiar
with the size of grains as seen through a hand-lens, examine the grains against
a ruler graduated in millimetres. For limestones, it can be easier to see the
grains after licking the freshly broken surface.

A compass-clinometer is important for taking routine dip and strike and
other structural measurements, but also for measuring palaeocurrent direc-
tions. Do not forget to correct the compass for the angle between magnetic
north and true north. This angle of declination is normally given on topo-
graphic maps of the region. You should also be aware that power lines,
pylons, metal objects (such as your hammer) and some rocks (although gen-
erally mafic–ultramafic igneous bodies) can affect the compass reading and
produce spurious results. A tape or steel rule, preferably several metres in
length, is necessary for measuring the thickness of beds and dimensions of
sedimentary structures. A metre-long staff with graduations can be useful
for graphic logging. A compass usually has a millimetre–centimetre scale
which can be useful for measuring the size of small objects such as pebbles
and fossils.

For the identification of calcareous sediments a plastic bottle of hydrochlo-
ric acid (around 10%) is useful, and if some Alizarin red S is added, then dolo-
mites can be distinguished from limestones (limestones stain pink, dolomites
do not stain). Polythene or cloth bags for samples and a marker pen (prefer-
ably with waterproof, quick-drying ink) for writing numbers on the specimens
are also necessary. Friable specimens and fossils should be carefully wrapped
to prevent breakage.

For modern sediments and unconsolidated rocks you will need a trowel
and/or spade. A length (0.5–1.5 metres) of clear plastic pipe, 5–10 cm in
diameter, is very useful for pushing into modern sediments to obtain a crude
core. Epoxy-resin cloth peels can be made in the field of vertical sections
through soft sandy sediments. The techniques for taking such peels are given
in Bouma (1969). In essence, cut and trim a flat vertical surface through the
sediments; spray the resin on to the cut surface; place a sheet of muslin or
cotton against the sediments and then spray the cloth. Leave for the resin
to set (∼10 minutes) and then carefully remove the cloth. A thin layer of
sediment should be glued to the cloth and will show the various structures.
Lightly brush or shake off excess, unglued sediment. Modern beach, dune,
river, tidal flat and desert sediments are ideal for treatment in this way.
Fibreglass foam (although a hazardous substance) can also be sprayed on to
loose sediment to take a sample.

1.2 Other Tools for the Field
More sophisticated instruments are taken into the field on occasion to measure
a particular attribute of sedimentary rocks. Normally these are used as part
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of a more detailed and focused research effort, rather than during a routine
sedimentological study. Such tools include the mini-permeameter, magnetic
susceptibility recorder (kappameter), gamma-ray spectrometer and ground-
penetrating radar equipment.

The mini-permeameter is a tool for estimating the permeability of a rock
and portable ones are available for use in the field.

The magnetic susceptibility (‘mag-sus’) of sedimentary rocks can be mea-
sured relatively easily in the field, although in many it is very weak. Mudrocks
and others with high organic matter contents and iron minerals tend to give
higher readings. With measurements taken every few centimetres or so, a
mag-sus stratigraphy can be produced; from this, cycles and rhythms can be
recognised, especially in basinal facies.

Gamma-ray spectrometry is a technique for measuring the natural gamma
radiation emitted from rocks; it can be used to determine the amount of
clay in a succession and so is useful for distinguishing different types of
mudrock, or the variation in clay content of muddy sandstones and lime-
stones. Measurement of the gamma-ray spectrum in the field with a portable
spectrometer has been used to correlate surface outcrops with each other and
with the subsurface.

Ground-penetrating radar is a useful technique for looking at the structure
and variation of shallow subsurface sediments, as in modern floodplains and
coastal plains. Sedimentary units, such as point-bar sands and oxbow lake
fills, can be recognised beneath the surface.

1.3 Use of GPS in Sedimentary Studies
The GPS (global positioning system) is becoming a standard instrument to
take into the field for determining location, but it can also be used for mea-
suring sedimentary sections. GPS provides a very precise location of where
you are and this reading of latitude and longitude (or grid reference) can
be entered in your field notebook and on logging sheets. The receiver also
enables you to travel from one place to another or to find a specified location,
or to back-track from whence you came. The accuracy of the reading from the
receiver depends on several factors (make and model, time at location, design,
corrections, etc.) and the method of positioning. With autonomous GPS the
precision is 5–30 metres; using differential GPS (DGPS) and applying cor-
rections, accuracy can be less than 3 metres. However, a reference station
does have to be set up for DGPS.

GPS receivers now have a good memory so that all readings from the
day, indeed the week, can be recalled, enabling you to retrace your steps and
visit the precise localities again with no difficulty. This is immensely useful
in landscapes where there are no distinctive features. Data from the receiver
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can of course be downloaded directly to a PC so that a permanent record is
kept of where you went.

Apart from the advantage of knowing where you are, GPS does have
the potential to enable you to measure medium to large structures with a
better degree of accuracy than with using just a map and tape measure.
With channel-fills, reef bodies, conglomeratic lenses, etc., several hundred
metres across or more, taking several GPS measurements will enable a better
estimate of dimensions to be obtained.

1.4 Safety in the Field and General Guidance for Fieldwork
Working in the field should be a safe, enjoyable and very rewarding experi-
ence, as long as a few basic and sensible precautions are taken. Geological
fieldwork is an activity involving some inherent risks and hazards, such as
in coastal exposures, quarries, mines, river sections and mountains. Severe
weather conditions may also be encountered in any season, especially on
mountains or at the coast. Fieldwork does involve an important element of
self-reliance and the ability to cope alone or in a small group. You are respon-
sible for your own safety in the field, but nevertheless there are some simple
precautions you can take to avoid problems and minimise risks.

• Do wear adequate clothing and footwear for the type of weather and
terrain likely to be encountered. Try to know the weather forecast for the
area before you go out for the day. Keep a constant lookout for changes.
Do not hesitate to turn back if the weather deteriorates.

• Walking boots with good soles are normally essential. Sports shoes are
unsuitable for mountains, quarries and rough country.

• Plan work carefully, bearing in mind your experience and training, the
nature of the terrain and the weather. Be careful not to overestimate what
can be achieved.

• Learn the mountain safety and caving codes, and in particular know the
effects of exposure. All geologists should take a course in First Aid.

• It is good practice before going into the field to leave a note and preferably
a map showing expected location of study and route, and time of return.

• Know what to do in an emergency (e.g., accident, illness, bad weather,
darkness). Know the international distress signal: six whistle blasts, torch
flashes or waves of a light-coloured cloth, repeated at one-minute intervals.

• Carry at all times a small first-aid kit, some emergency food (chocolate,
biscuits, mint cake, glucose tablets), a survival bag (or large plastic bag),
a whistle, torch, map, compass and watch.

• Wear a safety helmet (preferably with a chin strap) when visiting old
quarries, cliffs, scree slopes, etc., or wherever there is a risk from falling
objects. It is obligatory to do so when visiting working quarries, mines
and building sites.
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• Avoid hammering where possible; be a conservationist.
• Wear safety goggles (or safety glasses with plastic lenses) for protection

against flying splinters when hammering rocks or using chisels.
• Do not use one geological hammer as a chisel and hammer it with another;

use only a soft steel chisel.
• Avoid hammering near another person or looking towards another person

hammering. Do not leave rock debris on the roadway or verges.
• Be conservation-minded and have a sympathetic regard for the countryside

and great outdoors, and for the people, animals and plants that live there.
• When you are collecting specimens, do not strip or spoil sites where

special fossils and rare minerals occur. Take only what you really need
for further work.

• Take special care near the edges of cliffs and quarries, or any other steep
or sheer faces, particularly in gusting winds.

• Ensure that rocks above are safe before venturing below. Quarries with
rock faces loosened by explosives are especially dangerous.

• Avoid working under an unstable overhang.
• Avoid loosening rocks on steep slopes.
• Do not work directly above or below another person.
• Never roll rocks down slopes or over cliffs for amusement.
• Do not run down steep slopes.
• Beware of landslides and mudflows occurring on clay cliffs and in clay

pits, or rockfalls from any cliffs.
• Avoid touching any machinery or equipment in quarries, mines or build-

ing sites. Comply with safety rules, blast warning procedures, and any
instructions given by officials. Keep a sharp lookout for moving vehicles,
etc. Beware of sludge lagoons.

• Do not climb cliffs, rock faces or crags, unless you are an experienced
climber and have a partner.

• Take great care when walking or climbing over slippery rocks below the
high-water mark on rocky shores. More accidents to geologists, including
fatalities, occur along rocky shorelines than anywhere else.

• Beware of traffic when examining road cuttings.
• Railway cuttings and motorways are generally not open to geologists,

unless special permission has been obtained from appropriate authorities.
• Do not enter old mine workings or cave systems unless experienced and

properly equipped.
• Avoid getting trapped by the tide on intertidal banks or below sea-cliffs.

Obtain local information about tides and currents. Pay particular atten-
tion to tidal range. For sea-cliffs, local advice can be obtained from HM
Coastguards.

• Always try to obtain permission to enter private property.
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