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A geological map is one of the most important tools of geologist's trade. It shows how
geological features (rock units, faults, etc.) are distributed across a region. It is a two
dimensional representation of part of the Earth ’ s surface, scaled down to a size that is
convenient for displaying on a sheet of paper or a computer screen. Information on the
third dimension is incorporated by means of strike and dip symbols and other structural
labels. Different rock units are usually shown as different colours (and/or ornaments) and
are overlain on a topographic base map for easy location. Additional information on
features such as structure, lithology and stratigraphy is also included, allowing
interpretation of the subsurface. Increasingly, geological mapping data are stored with
subsurface information in computer models that allow more sophisticated visualization
and manipulation in three dimensions than is possible with traditional paper maps.

10.2.1 Base maps and other aids Topographic maps

Good geological mapping depends on good base maps. You should find out what is
available for the mapping area well before you start, so that you can assess which maps
to use (and at what scale). Many governments produce good quality topographic maps
based on a ‘ National Grid ’ designed specifically for that country; increasingly these are
available digitally (e.g. for the UK, OS 1:10,000 Land plan maps; for the USA, 1:24,000
guadrangle maps). Digital topographic maps can be downloaded free, for instance from
the U.S. Geological Survey website, for much of the USA. However, for some

countries or regions good maps may be costly or impossible to obtain.
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Figure 10.1 b, a 1:25,000 Ordnance Survey map, includes several features that could be
particularly useful for mapping (note that the 1 km eastings and northings are labelled in
blue on the map extract):

* topographic contours that define landforms in the landscape and give elevations;

* point features on which to take bearings (e.g. cairn on Meikle Crag at NX 342572,
corner of coniferous plantation at NX 348579, corner of wall on top of Pauples Hill at
NX 361583);

* linear features to check compass declination angle (e.g. wall running NE from minor
road at NX 342580);

* spot heights to calibrate altimeter (e.g. road junction at NX 357580);

* |ocation of specifi c exposures (e.g. on Craigdow Moor at NX 339572);

* indications of vegetation (e.g. marshland at NX 351575; scrub at NX 338575; rough
grassland at NX 343574).

Aerial photographs

Aerial photographs may be used for mapping, either using a transparent overlay (e.g.
acetate, Mylar ® ), or mapping directly onto photographs enlarged to a suitable scale
(e.g. 1:7000). Many are high enough resolution to be used at large scales (e.g. 25 cm
resolution photographs are appropriate for 1:2500 scale mapping) (Table 10.1).

Satellite i mages

Some low - resolution imagery (e.g. Landsat) is freely available online, but this is of
limited use for detailed mapping, although it may help provide a regional. Context
However, a range of data (maps, high - resolution satellite imagery, aerial photographs)
is increasingly being displayed online, both in bird * s eye view and three — dimensional
perspective, via interfaces such as GoogleMaps ™ , Google Earth ™ | Microsoft Bing
Maps ™ . These systems make available some of the visualization capabilities of a GIS
to any internet user, and represent an invaluable resource when planning a mapping
season, especially to remote and poorly mapped areas.

Additional d ata

Geophysical or geochemical data may be available for some areas, and maps of gravity
or magnetic anomalies can provide valuable insights into large - scale subsurface
structures that may influence the surface geology.



Hashemite University, GFT (111201391): lecture- 4/Jafar Sadi (2014)

3

Figure 10.1 Exomples of
topegraphic maps. [a) Bsdract of o
1:10,000 British Ordnance Suresy
map of port of Shropshire, UK
shovwring fisld boundaries, trocks
and buildings in detall. [b) Extract
frem 1:25,000 fopographic map
of part of southern Scofland, LK,
from the British Ordnance Survey
fwithin 10km grid square
MX[25)35). Grid squares are 1km
acress, ond confour intervals ore in
metres. [c] Photocopy of part of o
much smaller scale map of narthem
India, dating frem the 19405, Grid
squares are 10,000 yords ocrmoss,
and contour intervals are in feat.
Distails are sparss for this largs
area and out of dn‘t&, bt such
maps may ke the best available in
remote regions. o Ordnonce
Survey 1:10,000 Sheet SOISME
& Crown Copyright. b Ordnoncs
Survey 1:25 000 Scale Celour
Raster & Crown Copyright 2009,
An Ordnancs Survey/EDINA
supplied service.|
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geclogical mapping.

Table 10.1  Advantoges and disadvantages of asrial photegraphs and sakllite images for

Methed

Advantage

Disadvantage

Azrial phatograph

Clear depiction of landscape features

May show more datail than map

Landferms meay be interprated befors
mapping

Clear features in photographs make it
sawy k> confim 1;.-~<:>l.lri:ﬂ::-:n‘rk}n

Limited global coverage

Caslly; rarsly available for fres

Mary be cld: landscaps may have changsd
May be difficult to abtain for some areas
Distortions must be corrected by processing
Mex contours; slopes may not be obvious

Satellite image

Tend to show larger amas

Mers madily available (2.9 Landsat]

Mars sources of fres images

Mers information in different speciral
bands: allows interpretation befors
mapEing

Mewer images constantly being

acquired

Most are lower rasclution than photegrophs

Limited ceverage of highresclution images

Highresalution images are costhy

R&sﬁaf ofien less clsar than in an asrial
phetegraph

May be old: landscaps may hove changed

Di:irﬁﬁu must be cg;arecferf:l by procasgng

Clouds may cbscurs arsa

10.2.2 Equipment for maping

The use of tools for geological fieldwork has been covered in the beginning lecturers

, and only a few further remarks with regard to equipment needed for geological

mapping are made here (Table 10.2 ). A long surveyor ’ s type of tape measure ( ¢. 30
m) is useful for some surveying distances accurately. A map case (Figure 10.4) is
essential to protect field maps from the elements (rain, sun, dust). A good map case has
a see - through cover so you can check your position and your data quickly. The case
should also allow easy addition of data to the map, with a rigid base on which to write
and plot. A supply of strong rubber bands or clips is invaluable for holding fi eld maps
and other sheets in place. Some geologists favour the discipline of mapping directly

onto a base map; others prefer using a rainproof, plastic overlay.

Table 10.2  Summary of the
squipment required for mapping
[s22 also Tables 2.1-2.3).

Mapping equipment

Rular

Protractar

Map cose

Base maps

Clips/rubber bands

Maopping pens

Full selection of ccloured pencils
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Figure 10.4 [a] A home-made map coss [c.30em acress] incorporating a rigid board fer drafting, and a
hinged Perspex shest to protect map sheets without obscuring them. (k] A second map cass, which has o
c|ir;i:¢urd base for Adsized sheats. The hings on the plastic cover is sprung so that it holds the positien in the
phetegraph unless secured; the side pun&|s?‘a|p profect the shests from the elaments, whils allowing access o
the field map.

Some squipment is sasily lost
when dropped, or lsft on the
ground by an sxposurs. Uss
brighthy calourad squipment,
bright labels, paint or sticky
tape to make your fools mone
conspleuous.

Locating yourself accurately in the field while mapping is of paramount importance.
Many of the basic skills involved have been covered. Eg. GPS, base map, triangulations
method.



Hashemite University, GFT (111201391): lecture- 4/Jafar Sadi (2014)
6

Mapping aims to record as much relevant information as possible on the geology of an
area using field maps and a notebook, and then present an interpretation of those
observations in the form of a final fair copy map, which may include interpretative cross -
sections. This section summarizes how to record information on the topographic base
maps you take into the field.

10.4.1 Information to record on field maps

Field maps are valuable records of observations and data gathered in the field, from
which later geological interpretations will be drawn. Your field maps (and notebook)
should be comprehensible to any geologist wishing to make later interpretations; they
should not simply be personal records.

Make sure each field map sheet has the information in Table 10.4 (on the reverse if
there is not enough space, as in Figure 10.6 ). Table 10.5 provides a summary of the
other types of information that could be included on the field map;

Table 10.4 Chacldist of
informaticn te be included on
sach fizld map.

Additiens to a field map

Scale and M amow

Explanation of calours used

Stratigraphic column [if
appropriots)

List of nen-stondord symbels used

Cross refermncs to nokbookfs] used

Fame and contact details of
authar

Date of mapping

Reference dirsction for structural

data [s.g. grid M)
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Figure 10.6 A well-stuctured
lergout for addiional infarmation an
a field map that contains mest of
the elements mentioned in Table
10.4, including o small graphic
showing how ﬁ‘ula field mop shest
relates fo three adjocent sheets
preducad for the projsct. [Reverse
side of fisld mop of Angelo L. Cos,
The Cpen Univarsity, UK.
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Table 10.5 Information ko record on a field mop. Level of detail is determined by time allocated and scale of
mapping. Conwentional symbols used for plotting rﬁ

282 dato are given in Appendix AT0 [Figurs A10.3).

Information

Comments

Rock exposures

Lecation: extent if appropriate, nature [e.g. man-mads]. Brief notes of rock fypes or
facies, and other impartant information [a.g. Fossils, index minerals, structures)

Structural data

Symbols and measurements [dip/sirike, plungs/rend) for bedding, foliations,
linsations, fold wmees, joint crisntations, ste.

Maotebock localitiss

Clarly label these localities whars you have made detailed notes in your baok

Specimen localities

Lak=| the locations whem samples wers taken [rock, fossil, sediment, water, ste]; it is
best = link thess directly ko natebock localities

Photographs, sketches Lak=l where photegraphs wers taken or field sketches mads if not at o netebeck
lecality
Major contocts Lithalogical and tectonic: solid whers obssrved, dashed where infarred.

Additicnal evidence

For example topographic features, drainage, sails, fleat, vegetation [Figurs 10.7 4

Superficial depesits

For example allwium, glacialfluvieglacial material, sand, peat, river terraces, ste.

Degree of exposurs

Comments on quality and quantity of sxpomm, weathering, soil cower, afe.

Hazards

Mate of hazards not abvicus from base map

10.4.2 The evolving map

Major lithological divisions

There may be an existing stratigraphic scheme that you can adopt or adapt to define
units of the various rock types within the mapped area, in which case the criteria for the
unit definitions should be already documented. However, you may need to apply your
own unit definitions, either because you are engaged in pioneering fieldwork, or because
the existing scheme is inappropriate (e.g. not detailed enough).
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Figure 10.7 [a) A field map of an area in the English Lake Disirict.
Exposures are coloursd, but not eullined or labslled with o unit cods.
Annctation is sparse, but includes some comments on vegstafion and
londscape features mlevant to the underlying geclogy (depressions,
scarps, marshy ground). [b) Magnified portion of an adjacent fisld map,
showing o strike line symbal plotted ot localiby number 45, The siriks line
is accurately plotted, with a aﬁort tick indicating dip of the stratum to the
southeast ot 127, and the exposure has been cullined vsing o thin black
pen lins. This map could be improved by using eclour fo cﬁsh’nguish
mapping lines better from the bose map, and by ringing the locality

numb=r for elarity. [g] A fisld mop from a brisf mopping sxercise in
Seofland. Locality numbsrs are ringed, and their location given by armcws.
Detailed notes compste with stuctural symbels for spacs, and the map is
rather congesked. Such notes could be ressrved for the fisld notebeck
alere in most mapping situations. [ and b: Extract from fisld maps of
Tom W, Argles, The Opsn University, UK. o Extract from fisld map of
Angela L Cos, The Cpen University, LK.

Lithological subdivisions and marker layers

The type and scale of mapping control how detailed a scheme has to be to classify
lithological units. A large area may have a wide range of rock types that are easy to
categorize. Mapping smaller areas, or those with little variation in rock type, demands
discrimination on subtler criteria. The basic mappable unit is the formation. Formations
may contain one or more subdivisions known as members, which are units with
characteristics that distinguish them from the adjacent parts of the formation. In
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monotonous sections of strata, the widespread occurrence of a distinctive single
member or even layer can be critical to interpreting the geology of the area.

You should always aim to record as much relevant detail as practical in your notebook to
help construction of the final geological map. Some features (e.g. uniformly dipping
strata) can be adequately recorded with a few measurements. Others, such as complex
brittle fault zones, may require numerous measurements and observations to constrain
their orientation and kinematics satisfactorily. Mapping may be focused on different
aspects of the geology (e.g. bedrock, superficial deposits, artificial deposits, mineral
deposits, glacial geomorphology, soils), which will impose different constraints

on the mapping techniques used. In addition, other constraints such as time, terrain,
vegetation, weather, etc., mean that you must develop an appropriate mapping strategy
for the conditions. Three common mapping methods are described in the following
sections, although in some areas a combination of these different techniques may be
appropriate.

10.5.1 Traverse mapping

This method is often adopted for reconnaissance mapping of a large region, at relatively
small scales (1:250,000 to 1:50,000). It may also be the only approach possible where
rock exposures are restricted to stream sections or roads, or where access is limited to
streams, roads, ridge crests, etc. (Figure 10.9 ). River sections in mountainous regions
are commonly sub parallel and quite evenly spaced, presenting the opportunity for
multiple traverses. The geology can be interpolated between them if the structure is
broadly simple, especially if aerial photographs or satellite images can be used to help
trace units or boundaries across sparsely vegetated areas.
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Figura 10.% River gorge at
Wangty, northwest Indlia,
illustrating the point that in very
mauntainous regions, the only
E:xﬁctﬂ mapping oppreach mey

traverses along river sections or
roads. In this view, the road is cut
inte the cliff on the left-hand side of
the photograph, akout half way up
the image. [Tom W. Argles, The
Crpan University, LK.

Linear traverse

Ideally, a traverse runs perpendicular to the strike of stratigraphy or structure, yielding
the most information on the regional geology. If the traverse is along a well - defined
linear feature (e.g. road or stream).

Closed compass traverse
Another way to create a traverse is by pacing out a polygon on a set of compass

bearings; some correction for minor bearing errors may be required when you finally
reach the end point (Figure 10.10 b).
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Figure 10.10 [a] A linsar
traverss mapped in the Alaknanda
valkey, northwest India. In this
comphsx orogenic zons, the focus
of this project was an gathering
siructural data and colketing
samples for metamerphic and
geochemical analysis. [b] Comecting
a closed compass froverss for
minor bearing emors. When the
fraverse was ploted using the
b=arings and distonces in the
notebook [rd linss), the last leg (=
to @) did net join up exaclly to the
arigin [Point A, by a clesurs smar
of 43m. The troverse was
corected by adjusting sach plotted
peint (o > &) parallel to the closurs
amor [green lines] by an ameount
proportional fo the cumulative
distance travelled to moch that
peint. S, for point d, correction

= 43 x [780/1435) = 23.dm. The
result is the comected closed
fraverss ABCDE [dashed blus
lines).

10 km

Key

|:| Tathyan
Sadimantary
Sarias

STD:S
[] Unpar GHS

D quartzites
[] sasai GHs

MCT1
] mcTzone
dip of
faliation
locality
= yillage
—" road

' rivar

)

b}
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10.5.2 Contact mapping

One important objective of geological mapping is to trace out the contacts between
different geological units. In many cases, careful examination of aerial photographs or
satellite images (including online sources) prior to (or during) mapping may pay rich
dividends, since these may pick up subtler differences in soil type and vegetation than
can be seen while on the ground. Contacts may be rapidly traceable across rugged
terrain, and even under superficial deposits, in this way. Because contacts typically
juxtapose rock units that have different properties (hardness, permeability, composition),
there are often landscape clues to their presence.

This technique is generally suited to mapping at scales of between 1:50,000 and
1:15,000, but it can also be used for very detailed mapping of small areas. In areas of
good exposure, this method can build up a geological map quickly, especially if the
structure is reasonably simple. The technique can be compromised by difficult terrain,
poor exposure or complex geology. However, in poorly exposed terrain, contacts may
still be traced by combining information from the few exposures with other information
:landscape features, drainage and mapping of the drift deposits that obscure the contact.
Obvious contacts may be traced further using binoculars, especially in rugged
landscapes with extensive exposure.

Figure 10.11 Contocts liks this
ane in southem Tibet may be
conspicucus enough bo b traced
across difficult trrain using
binoculars. [Tom W. Argles, The
Cpen University, LK)
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10.5.3 Exposure mapping

This technique is typically more detailed than either contact or traverse mapping, and is
used to produce maps at a scale of between 1:15,000 and 1:1000. Many landscapes are
composed of more - or - less scattered exposures of rock separated by areas where the
rock is obscured, by superficial deposits, vegetation, ice, water and so on. In this
environment, the geologist aims to examine as many exposures as possible, outlining
the extent of exposed rock in pencil and filling in each outlined exposure with the colour
assigned to each rock unit that occurs there (Figure 10.12 ). The pencil outlines should
be traced over in ink at the end of the day, because pencil will smudge or fade over a
long field season. It is also a good opportunity to review the day’s work. However,
exposure mapping is not simply a ‘colour by numbers’ exercise! Do not be tempted to
leave important contacts or boundaries to be drawn between different units later. You
should investigate and confirm the suspected presence of a boundary in the field where
possible, and dash boundaries where inferred. This constant re - evaluation of the
structure will help you pick up offsets and anomalies more quickly.

Figure 10.12 (o] An example of o fizld map produced by exposurs mapping, with sxposures outlined in pen;
note that unit boundaries are also shown oz dashed or solid lines. (B A portien of the final foir copy map from
the field map in [a], showing how the inferred culcrops of the mapped units are shown os solid blacks of celour.
{Fisld mop and final fair copy map of Susie Clarke, Catford, UK
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10.5.4 Using other evidence
Topographic features: Feature mapping

In any area of poor exposure, gathering clues to the underlying geology from the
landscape is a useful skill. The topography itself is heavily influenced by the bedrock
underneath, so that, for example, many breaks in slope mark the location of a

lithological boundary (Figure 10.13 a). Gently dipping strata can be mapped out by the
succession of scarp and dip slopes (Figure 10.14 b), even where rock is not exposed.
Systematic offsets of scarp features may indicate faults, especially where the offsets
coincide with linear depressions. Curved ridges may indicate folding that can be traced
out, either on the ground or by reference to aerial photographs. Where scarps or ridges
die out gradually, you might suspect that the resistant bed forming the feature has
pinched out. Table 10.6 lists how some common topographic features might reflect the
bedrock geology, with some examples shown in Figure 10.14.

Figure 10.13 |[a| Part of o field
map of the Leng Mynd area,
Shropshire, UK, incorporating
londscape features [s.g. braaks in
slope] as evidence of sraligraphic
boundaries. Each break in slops is
marked as a line with o series of
arrews pointing ot if; bee coour in
the cenire of this extroct, with
ancther at top right. Supericial
deposits that abscurs the badrack
geclogy are also mopped. (b The
coresponding portion of the final
fair map from the fisld ma

in [nm npg how the inferre
cukrop of the bedreck units is
dapicted; the two central breaks in
slope mark the boundaries of the
Hillend Grit. [Fisld map and final
fair copy map of Angela L. Cos,
Cpan University, LK)
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EY (o)
Figure 10.14 Soms landscope cluss to bedrock gado?y. fa] Two breaks in slope [amowsd] mark the

boundaries bstwesn mossive gabbro [erags on left] and clsaved mudstones (underlying fislds on right] at Cam
Lici, southwest Wals, UK. The intermediate slopes are undsrlain by contact mstamerphessd mudstonss and
gabbro debris. (k] Steep scorp slopes mark resistant strata, near Haltwhistle, UK: o sondstons at A and the
Whin Sill [delerite sill] ot B and . The horizen dipping to the right [south] Fellowes the dip of the sill. Depressions
between the scarps are underloin by soffer silistones and limestones. [a and b: Tem W, Argles, The Open
LInivarsity, UK.

Table 10.6 Topegrophic cluss to bedrack gealegy.

Toepographic feature Possible couse(s)
Braak in slops Stratigraphic boundary, foult, uncanfermity, limit of metamarphic aurscke
Dapraas-ic-n, ravine Fuulr, shear Zone, |u':.nar of safter muf&rinL aynf-::rmu| fisld
Ridge Dipping resistant rock layer, dyke, mireralized fault zone, antifermal fold
Escarpment Edge of gently dipping strata, fault

Drainage

Many conspicuous drainage features owe their existence to the underlying bedrock or
superficial geology (e.g. Figure 10.15 ). Table 10.7 summarizes some common
examples. Care is needed in interpretation, as both bedrock and superficial deposits
may influence drainage.



Hashemite University, GFT (111201391): lecture- 4/Jafar Sadi (2014)
17

b}

Figure 10.15 Exomples of drainage and vegstation conlrasts.
{a] Marshy ground with rushes [faregraund] marks the cuterop of
impermeabls Silurion mudstones, while most of the sheep are grazing on
the well-droined posture underlain by permeable Carbenifercus Limestons
fexposed in the crags behind]. The contoct between the hwo rock types is
marksd by o distingt break in skps, conspicucus against the weodland
near the kefthand sids of the photegraph. Witherslack, Cumbria, UK.
(k] The green werdant vegetation and fatter fereground is underdain by
interbedded limestenss and mudstones. The stesper slopes with vegstation
typical of acidiz seils [heather, bracksn] are underlain by sandstens. The
contoct is marked by the vegetation change, running from just left of the
roup of trees on the horizon cbliquely |a?1 bshind the plantation an the
?aﬂ-hund side. This lecality is near Alnwick, Merthumberdand, UK. [a: Tom
W. Argles, The Open University, UK; b: Angela L Cos, The Opan
Univarsity, LIK.]
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Table 10.7 Droinage characteristics of the underlying geclogy.

Drainage feature Possible cause|s)

Wat, bogay ground, marsh  Impermmeabls subsirate [2.g. mudstons, granits, gneiss, glacial Hill)

Cry, well-draired ground Parmsabls subsirole [2.g. limestons, chalk, seme sandstonss, grawel, Blown sand)

Ephemeral straams Permaable bedrock [2.9. limestens, chalk), er low rainfall farid arsas)

Spring lines, sesps Boundary behween permeable [upslops] and impemeabls [dewn-skops) subsirates
f=.g. fault, unconfarmity, or sratigraphic boundary]

Sinkhales Boundary between impermeablke (up-skops) ond permeable [dewn-slope] subsirates
{e.g. fault, vneerformity, igneous er stratigraphic boundary); typical of limestone
areas

Potholes, caves, karst Typi-:-:|| af limestene arsas, ram in regions underlain by ather racks

featuras

Dendrific drainage Area underlain by similar subsirates [or even o single rock type]

Rectangular drainags Exploiting regular lines of weakness in bedrock, such as joints in granite

Radial drainage Water drains cutward frem o raised featurs [s.g. siructural dems, gronite

intrusion, voleanic centrs)

Linsar drainags Lines of mlative weakness in bedrock [s.g. faulks, fold axes, soft strata, dykes)

10.6.2 Cross — sections

Constructing or sketching cross - sections while mapping an area is an important step in
understanding the geology, and may provide critical insights into the developing map.
Sections are generally drawn along a line perpendicular to the dominant strike of strata
and structures (e.g. faults, fold axes), so that they show the subsurface structure most
clearly. Accurate sections typically have a horizontal scale equal to that of the map on
which they are based, but the vertical scale may be exaggerated to emphasize the
structures (in which case, strata dip more on the section than in reality).
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Dacida aon an appropriate varical scale for tha
cross-saction. Mark tha ina of saction on tha map with
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{vertical scale = horizontal scale)

tha sama langth, o represant maan saa leval (tha
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ralativa to saa laval.
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the saction lina on the map. Mark the and paints of tha
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Using a third shaat of papar, transfar gaological
information such as stratigraphic boundaries, Bults
and igneous contacts along the lina of saction from the

Figure 10.1%

map to the cross-saclan in tha sama way as you did
far the contour haights (staga (b))
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:Ioo"m g1 49 48 &1 Apparent dipe, 4;
200 - R ~.  E2m0
0 0
m = P A
AL - & T Y Sogt W

=]

Transfar tha position of thasa features directly anlo tha
tapographic profile on tha graph papar. Dip measura-
mants can also ba transfarrad onto tha saction. If thara
ara nona on tha lina of saction, data lying short
distances away from the saction line can ba projectad
atright anglas anio tha lina. Howavar, anly whara
strata strike at exacly 907 to the saclan line can thair
dip angles ba drawn diractly anto tha cross-saction.
Dips of strata striking at mora oblique angles to tha

lina of saction must be cormactad fo kowar values,
bacausa in affect the cross-saclon culs thesa strata
abliqualy, and thair dips will hanca ba apparant dips an
tha cross-saction. Tha mora obliqua tha strikea to tha
saction lina, tha lowar the apparant dip will ba.
{Appandix 10, Figura A10.1 shows a graph you can
usa to datarming apparant dips.) Draw shor lines for
tha dip data at the corract angle just above tha profie
inilially, as a guida.

Chaddar

5
a0
o]
o

KEY

[FL ] Hotwelis Limestons Fm

[ e | ‘chinastones’ {calcie-mudstone)
[eoL] Chfion Down Limesions Fm
Chaddar Oolite Mor (Lat)

{0 verbcal exaggeration)
[ca | Cheddar Limestane Mo
|82 | Burrington Oolte Sulbgp {Lat)
Black Rock Limestons Subgn
Lower Limestons Shale (Lat, mst)
Porishead Fm (Sst)

HEH

if)

Choosa an important markear horizon or stratigraphic
boundary, and draw this across the saction, matching
its dip to the dip measuremants whare possibla, and
intarpolating batwaan tha diffarant paints on intarsac-
tion with the tapography. With this guide to tha ovarall
struciura, add athar unit boundarias in tha sama way,
urbass you have avidanca for varying strata thicknass,

draw thesa paralal o the first harizon. In soma casas,
you may know ar ba abla to datarmina the throw on
faults, and their atttuds; you may also ba abla 1o
dafine fald structures. Ganarally, you will be abla o
axtand your saction furthar balow the surfaca in folded
areas, indicale uncartainty with quastion marks.
Finally, add a kay to unit colours and othar symbals.
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Table 10.9 Additicnal elements of a final fair copy map.

Elemant Commaents

Titke Include the nome of the ama moapped, and indicote any special thems fe.g. ore
mineralization)

Scals As a rafio (e.g. 1:10,000] and in grophical form f2.g. @ graduated bar]

M armew Indicate true north, ond also shew relative deviations of grid and magnetic nerth

Author, date Include both the dote of mopping and of mop publication

Sources Cile the sources of topagraphic base maps and any additional data vsed [2.g. previcus
maps|

Explanaticn A detailed lagend showing colours, arnaments and lstters for units, all symbels, lines,

afe., similar to that in Figurs 10.5

Stratigraphic column A verlical section, showing the stratigraphic erder and relative thickness of strata

Crosssection(s] Include one or more horizental crosssections, generally along the base, to illusirate the
structure of the arsa

10.6.4 Digital maps and GIS

Many final geological maps are drafted electronically, using Geographic Information
System (GIS) technology to plot the geological data in a geospatial framework. However,
in some cases the actual mapping is also conducted using portable computers (laptops
or ‘ tablet  PCs), which allow data to be directly entered into databases, and maps to be
drafted on - screen on an electronic base map. Professional surveys and other
companies increasingly use this technology, but it has limitations as well as advantages.
Such methods are beyond the scope of this introduction, as each system is likely to
require specific training in the software and mapping styles adopted by the organization.
However, the general principles of mapping outlined in this chapter should still be
followed while mapping in this way; it is only the tools that have changed.
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Trua dip
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Figure A10.1 Momegram to determine the apparent dip given the true dip and the angle betwesn the strike
= dashed line illustrates an exampls: for a trus dip of 43° on o crossssction oriented

and the line of secticn.

Apparant dip

2
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Angka batwean lina of
saction and strike of strata

g
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at 357 fo the sirike of the bedding, the apparent dip on the crosssection weould be 287 [Based on Billings

1072




Hashemite University, GFT (111201391): lecture- 4/Jafar Sadi (2014)
23

Apparant dip values (solid Ines) and thickness exaggaration
factar for sactons al an angla o trua dip direclion
Apparant dip

125

Angle between section and dip direction
Thickness exaggemtion factor

Angla batwaan Trua dip 45°
cross-saction and
dip direction 60°

True dip value

Figure A10.2 A& groph o determine the apparent dip angles {salid, curved lines] and the thickness
sxaggeration [curved blus lines) for bedding in crosssections that are not parallel fo the true dip direction [ie.
where the sirike of bedding is not perpendicular o the line of sectien]. An sxample is given on the diogram (red
lires) for bedding with o frue dip of 45° on o crossssclion orisntated at 307 fo the dip dirsction. In this cass,
the apparent dip of 277 can ke read off the groph, and the thickness of bedding will be 1.275 times the actual
thickness. [Maodifisd from McClay 1991
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1 BOUNDARIES

" obsarved boundary

—~ =7 boundary infarred

covarad cantact

w younging direction

e alluvium boundary
Q'_%x:.:-:i’ outlina of axposura
(with localily number)

LLA;_{Q“M break of shapa

4 DRIFT SYMBOLS

T alluvium
AL maring alluvium
T paat

* head

@I glacial sand and grawal
—5j— il

8= glacial laka deposits

3 LINEAR FEATURES

TFAULTS

fault contact with dip

sansa of ship on strike-
slip faut

sansa of ship on dip-siip
fault (D = down, U = up)

thrust fault, barbs on
uppar plata

sheaar zona

A A O N

fault, position uncarain

A ) )
A4 fault, existanca uncartain

ﬁr::l:::::ﬁ- maraine ridge
- - minaral vain, with
T - i
= alamant symbals
..o limit of matamarphic
" aureola (+++ naarar
intrusion )
2 BEDDING
" w  Slrika and dip of
S Or 27 hadding
Y overtumed badding
A vartical badding
+ or &5 horizontal badding

" crumpled badding

3 OTHER PLANAR FEATURES
T shike and dip of faiation,
_,,J}""F cleavage or schistosity

A
vartical foliation,
M7 cleavage or schistosity

- strike and dip of joints

7 ordykes
B otical joints or dykas
=T

;3, baaring and plunga of
fald axis or Eneatlion
W lineaton, vardical
,/" lingation, harizantal
6 FOLDS

.~ minar fold axial plana
trace of axial surface or
> X crast of anticling, with
plunga
Frap traca of axial surfaca or
trough of synclina, with
plunga
anfichina with
P(' ovariurnad imb

f-d syncline with
ovarurnad imb

traca of axial surface
with baaring and
plunga of fold axis

_Qi/' ovarturned anticlina
* with bearing and
plunga of fold axis

e T3 "™ minar fold axis with

vanganca

5 MISCELLANEDUS

#® @ fossiliferous sile
M. % mine adit {Hocked)
@ d @ mine shait
» (O watar wall

%) barshols

Figure A10.3 A selection of symbols for use in preparing geclogical mops. Allematives are given for seme of

the symbels.




