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Before Getting Started

TNTmipsprovidesavariety of toolsfor working with geologic dataand making
geologic maps that can be printed or distributed as an electronic atlas. This
booklet is intended as a general guide to making geologic maps in TNTmips.
Using a sample geologic map layout, it discusses how the different data layers
were prepared and assembled, and illustrates the type of resultsyou can achieve
with your own datausing TNTmips.

Prerequisite Skills Thisbooklet assumesthat you have completed the exercises
inthetutorial booklets Displaying Geospatial Data and TNT Product Concepts.
Those exercisesintroduce essential skills and basic techniques that are not cov-
ered again here. Please consult those booklets for any review you need.

Sample Data Thedataused to prepare the map shown inthisbooklet aredistrib-
uted as sample data with the TNT products. Although this booklet does not
include exerciseswith step-by-step instructions on how to use this data, you may
wish to view the different datalayers and experiment with them before you begin
working with your own geologic map data. In particular, this booklet refers to
sample filesin the ceoLmAP data collection.

More Documentation This booklet is intended only as an overview of useful
strategies for preparing and assembling geospatial data layers to make geologic
maps. Asdifferent tasksand procedures are discussed in the text, references are
provided to appropriate tutorial booklets that provide exercises introducing the
toolsfor performing those tasksin TNTmips.

TNTmips® Pro and TNTmips Free TNTmips (the Map and Image Processing
System) comesin threeversions: theprofessional version of TNTmips(TNTmips
Pro), the low-cost TNTmips Basic version, and the TNTmips Free version. All
versionsrun exactly the same codefromthe TNT products DV D and have nearly
the same features. If you did not purchase the professional version (which re-
quires a software license key) or TNTmips Basic, then TNTmips operates in
TNTmipsFree mode.

All of the objectsin the samplemipmar Project Fileare useablein TNTmips Free.

Randall B. Smith, Ph.D., 11 May 2011
©Microlmages, Inc., 2002-2011

You can print or read this booklet in color from Microlmages’ Web site. The
Web site is also your source for the newest Getting Started booklets on other
topics. You can download an installation guide, sample data, and the latest
version of TNTIlite.

http://www.microimages.com
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Welcome to Making Geologic Maps

Geological dataplays akey rolein the discovery
and development of new sources of minerals and
energy, evaluation of water resources, engineer-
ing assessment for construction projects,
evaluation of risksfrom natural hazards, and envi-
ronmental monitoring and remediation, among
other applications. The starting point for all such
studies is usualy a geologic map of the relevant
area.

A geologic map depicts the geologist’'s observa
tions and inferences about the surface distribution,
geometry, and structure of the various rocks and sedi-
mentsinthe area. The geologist usually gathers much
of theinformation shownin ageol ogic map by examin-
ing rock outcrops in the - . %

field. Thefield datamay |
be supplemented by interpretation of aerial photo-
graphs or satellite images and in some cases by |
analysis of geochemical samples or geophysical
surveys.

In the past, manual methods were used for record-
ing geological map dataand preparing thefina map.
But modern computer softwaretoolssuchas TNT-
mips can be used to streamline both of those tasks.
And once the map dataisin digital form, it can be interactively queried, readily

" . combined with imagery or with map data
. fromadjoining areasto aid interpretation,
or distributed as an electronic atlas.

ij)  TNTmips provides aset of softwaretools
fy that is uniquely suited to the tasks of re-
cording and compiling varied types of
geological map dataand preparing the fi-
nal geologic map layout. This booklet
discusses general strategies you can use
to record, organize, and format your own
geologic data so that it can be easily as-
sembled into a layout for printing or for
distribution as part of an electronic atlas.
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Making Geologic Maps

Components of a Geologic Map

Map Units
In making ageol ogic map, the geol ogist must recognize or define units or rock or
surficial sediment that can be differentiated and mapped. The areasunderlain by
each unit are indicated on geologic maps by polygonal areas with distinctivefill
colors and patterns. Each unit is also labeled with a text [ sy
symbol that commonly encodes age information and an ab- i ‘-
breviation for the unit name. If aparticular unit polygonis -
too small for the text label to fit inside, it should be placed
outside the polygon with aleader line connecting the two.

Contacts - -
The boundary lines between the map unit polygons represent the surface traces
of geologic contacts. In many places contacts may be obscured by soil cover or
younger sediment, so different line styles are used to indicate the geologist’s
degree of confidence in the contact location. Typically asolid line representsan
exposed contact, a dashed line indicates an obscured (approximately located)
contact, and a dotted line shows a contact covered by surficial sediments.

Structures

Mappabl e structures such asfolds and faultsare shown
by line symbols on geologic maps. Different symbols
are used for different varieties of folds (anticlines and
synclines) and faults (normd, reverse, thrust, and strike-
dip). Faults may coincide with unit contacts, and the
same confidence symbology used for contact linesis

commonly applied to line sym-
A bols for faults, :
u
13

40 Measurements of the attitude of rock layers or other out-
‘}N’ crop-scale structures can be shown on large-scale maps

§;\5 /45( by special point symbols. The symbol indicates the type
12 /\ \

of structure and its orientation and numerical label show
the measured attitude.

Other Elements

The base map information included in a geologic map usually includes labeled
topographic contours (for large-scale maps), hydrographic features, and cultural
features such as roads. A legend provides an explanation for the area, line, and
point symbols and often an abbreviated description of the geologic units and
their ages. A printed geologic map also requires standard cartographic elements
such as scaleinformation, map grid tickswith labels, and coordinate information.
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Making Geologic Maps

Data Models for Geologic Maps

The geologic information shown on
a geologic map can be represented
most conveniently using the vector
data format in TNTmips. Individual
areas of map units can be represent-
ed as polygon elementswith polygon
labels; contacts, faults, and other lin-
ear structures can be represented as
line elements; and observationsat in-
dividual map locations can be

Unlike some other GIS and mapping soft-
ware, TNTmips allows individual vector
objects to include any or all types of vec-
tor element: points, lines, polygons, nodes,
and labels. When you display vector ob-
jects in TNTmips, you can independently
set up styling for each type of element.
You can apply one style for all elements of
that type, or base styles on attributes in
related database tables.

= Vector Layer Controls (3288)

b ject |Fnints | Lines | Polygons | Hodes | Labels | 30 |

represented as point elements.

Although the computer representa-

tion of the spatial elementsof ageologic mapisstraight-forward, therelationships
between the spatial elements and the associated geologic attributeinformationis
commonly quitecomplex. Asarelatively ssmpleexample, consider alineelement
that forms the boundary between two map unit polygons (red linein theillustra-
tionbelow). Thislinerepresentsacontact located with some degree of accuracy.
It might also be aparticular type of contact, such asanormal fault with the west
side downthrown. And that fault might be regionally significant and thus have a
name. To convey al of this information, the line
needsto have attributesfor positional accuracy, fault
type, and fault name. To reduce redundancy in the
database, these attributes might be in different at-
tributetablesrelated directly to the map elements or
to each other. To avoid assigning attributes for up-
thrown and downthrown sides of dip-slip faults
altogether, these faults might be digitized such that
the downthrown side was always on the same side
(Ieftor right).

- T As government agencies around the world have
begun the transition to digital geologic maps, they have attempted to develop
appropriate relational database modelsthat can efficiently and completely repre-
sent geological attributes. One such effort is the Digital Geologic Map Data
Model under development by a committee representing the federal, state, and
provincia geological surveys of the United States and Canada. A report on the
current draft version is available at http://ngmdb.usgs.gov/www-nadm. This
problemisnot asimple one, and you will need to give considerable thought to the
design of the attribute databases for your digital geologic map.
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Making Geologic Maps

Digitizing Your Field Map

TheMidway Valley geologic map included with thisbookl et was prepared entire-
ly in TNTmips using publicly-available map data produced by the United States
Geological Survey (USGS). (The map layout and all relevant data are in the
MIDMAP Project Filedistributed with the booklet.) Wewill use thismap to discuss
and illustrate some of the issues and strategies involved in producing a digital
geologic map. But let’'s assume you are working with your own geologic map
data. How do you get your map datainto digital form?

The method you use depends in part on how you are collecting the data. If you
have recorded the map and outcrop data only in paper form (field map and field
notebook), you will need to digitize the field map. You could use an external
digitizing tablet to trace over and vectorize the contact lines, faults, and station
locations, but for more accurate results you should try the heads-up digitizing
method.

First scan your field map and georeference the resulting raster image of the map.
You can then use the raster map as a reference (background) layer in the TNT
Editor and usethe mouse to trace the map featuresinto new vector objects. Since
the new vector elements are displayed over your reference map image, you can
visually check your accuracy as you go along. You can assign attributes to the
vector elements as you create them in the editor, or later in the Display process.
You can consult the tu-
torial booklets Editing
Vector Geodata, and
Managing Geoat-
tributes for more |
information and sample

EEditor — View 1 (480
View Tools GPS Options

HotKeys

@I@m@l@l&%@" LA [N e @ FQNEL L liad

of contacts in the

exercisesfor these pro-
cedures.

The TNTmips vector

ké‘.i’%// 1
p
' creating vector I|nes

"= Spatial Data Editor

with a scanned and \
georeferenced field ™
map as a reference

data structure allows
you to represent the
geological datainasin-
gle vector object, and
this provides the most efficient means to digitize and store the data for alarge,
complex map. Later you may want to separate the data into different thematic
layers (such asunit contacts, faults, and outcrop structures) for moreflexibility in
setting up the map layout. To do so, you can use the Vector Extract process,
choose the desired element type(s), and select the desired elements by attribute
or by using a script.
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Making Geologic Maps

Recording Digital Data at the Outcrop

Computers and other electronic devices have now
become small, powerful, and inexpensive enough
to be used in the field to collect geologic data di-
rectly in digital format. Collecting datain digital
format removesthe need for later redigitizing of the
field data.

The first step in “going digital” at the outcrop is
using aGlobal Positioning System (GPS) receiver S
to provide map coordinatesfor each field station at P o

: . . _ i |
which you record outcrop information. You can AR
record the map coordinates in your field notes and Gefo'og'c MG foels

. . . or the digital age.

also store them as a “waypoint” in the GPS unit.
Most GPS receivers can store hundreds of waypoints and can download a way-
point list to adesktop or laptop computer in ASCI| text format. In camp, at theend
of each field day or at the end of each week, you can download the current
waypoint list to alaptop and import the text file into TNTmipsto create a set of
point elementsin avector object, with each point representing a station location.

You can further automate data collection by recording essential attribute datain
digital form at each station. Thiscanbedonein several ways. Some GPSreceiv-
ers can be linked to a data-logger accessory or to a handheld computer running
software that enables attributes to be recorded for each waypoint asit islogged.
Asan aternative, you can use ahandheld computer independently from the GPS
to record lithology, rock unit name, structural measurements, and other essential
data for each station. You can then download both GPS waypoint and attribute
data as text files to a laptop, merge the data using a spreadsheset or database
program, then import the datainto TNTmipsto create attributed vector points.

GPS Accuracy

Since the United States government ended the policy of Selective Availability for GPS
signals, inexpensive 12-channel GPS units can provide horizontal accuracy of 7 to 15
meters under optimal conditions without differential correction. Newer receivers can
provide higher accuracy in the United States using the signal from the Wide Area
Augmentation System (WAAS). The WAAS system, in development by the Federal
Aviation Administration (FAA), calculates the errors in the satellite GPS signal at
ground monitoring stations around the country, then transmits error-correction data to
GPS receivers via geostationary satellites. (Similar systems are being developed in
Europe and Asia.) The FAA expects horizontal and vertical accuracy to within 7
meters, but testing by several GPS receiver manufacturors indicates accuracy to
within 3 meters 95% of the time. This accuracy is sufficient for geological mapping at
1:24,000 or smaller scales.

»
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Making Geologic Maps

Making Your Digital Map in the Fleld

You may also want to try creating your digital geo-
logic map in the field using TNTmips running on a
ruggedized laptop computer. View windowsin TNT-
mipscan read positionsfrom aGPSreceiver and place
alocation symbol in the view. (You can connect a
handheld GPSreceiver to thelaptop viaaserial cable
or useaGPSPCMCIA card.) You can usethis GPS
input when you add elements to vector objects with the Editor, such as pointsto
a vector with station locations and lines to a vector with contact lines. (The
Editor lets you have several objects open for editing at the same time.) Asyou
walk along acontact, the Editor can track the changing GPS position and add line
vertices automatically, or you can add a new position only when you choose.
Moreinformation on using GPSwith TNTmipsisavailableinthetutorial booklet
Operating with a GPS Unit.

| =Spatial Dato Editor Viewl |
View Tool LegendView GPS DOptions | View Tool LegendView GPS Dptions
ot +2| @IwIGIQIQIQI&\J = ol2|R|e/e|aaRE QI&I&IJ_
o 2 seerdinates fron surfsce Joger dd d
" GPS location symbol i Hanual Entry New point adde #1‘0
%0\ = | 6PS: 6PS2 on COML — | 3| 3/
\ N e w2 | 5]

+ ] | Add |  cancel|  Help |

WU = Stations / PointData w3

' Table Edit Record Help |

N I N E——
[View:| 4.6 Scale:| 2400 ilygﬁ- 3| N 37 02,5440 Vieu:| 4.6 Scal

I Rttached|Record 11 of 12

Station> |19
Adding a point element to a vector object of station locations Unit:[ce
using the current GPS coordinates. The structural attitude Lithology: [shale
symbols are point symbols generated by a CartoScript using Structure: [bedding

data entered in an attached database table (see the tutorial Strike: [295
booklet Using CartoScripts). The point display controls have Dip: |45
also been set to generate a label for each point with the OT: |Ho

station number and map unit code, each read from the same

attached table. A Database Prompt was set up to automatically open a single-record view
of this table, allowing the attributes for each new station point to be entered as it is added.
Two reference layers are shown: a scanned and georeferenced topographic base map
and a vector object with the contacts and map unit polygons mapped on previous days.
Contact lines are styled by attribute according to contact type and completed polygons are
styled by attribute using the unit code.

=N
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Making Geologic Maps

Digital Basemap Data

The influence of topography on the pattern of contact and fault lines provides
geol ogistswith information about the three-dimensional orientation of thesefea-
tures. For this reason, geologic maps produced at scales of 1:250,000 or larger
typically include a topographic base with labeled elevation contours. In most
cases the base map aI so includes natural water features and any cultural features

= % (roads, trails) that can help providelocationin-
formation to amap user inthefield.

The source for your digital topographic base
can beeither 1) ascanned (rasterized) image of
apublished topographic map or 2) one or more
vector layers showing the various types of fea-
turesin the base map (hydrol ogy, contours, etc.).
You can scan and georeference paper topo-
graphic maps yourself, or purchase scanned
images such as the Digital Raster Graphics se-

st o ries produced by the United States Geological
Extract from a DRG raster. Survey. Vector versions of U.S. topographic
map data of many areas are available for free
download in the Digital Line Graph series (http://eros.usgs. qov/#/Fl nd_Data/
Products and_Data Available/DLGs). If DLG
contour data are unavailable for your area, you
can use the Surface Modeling processin TNT-
mips to produce contours from raster digital
elevation models.

To prevent the various original map colorsfrom
distracting from the geol ogic information on your
final map, a scanned base map should be con-
verted to a h|gh contrast grayscale or binary

TSN raster with as
== much of the _
ke f _ backaround Grayscale version of a
= == ackg - scanned topographic map.
=) e shading

= s (such as green vegetation shading) removed

= N | aspossible. Using vector layers for the base

= o400 S map gives you more control over color and of
=N the order of layersin the layout.

Vector contour lines with labels
and separate road vector.
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Making Geologic Maps

Map Layers in the Midway Geologlc Map

The map group inthe Midway

Valley geologic map plate is %z_f',_"_

composed of anumber of over- N e 2t

laid data layers, plus two map Soi.

grids (State Plane and L atitude f f

/ Longitude) generated fromthe : 4 i Faults;

data. Anexploded view of the \

datalayersisshowntotheright “ L

for arepresentative area ot '(1_3 Contacts
3T

The segregation of the map G |

o_Iatalnto th|spart|CL_JIar c_ollec- e Geologic unit

tion of layerswasdrivenin part labels

by the organization of the raw
data supplied by the USGS.
Faults, contacts, and geologic
unit polygons were in differ-
ent data files. Contours and
roads were not provided, so
data files for these layer were
procured and assembled sepa-
rately. The layer sequence
used for this plate should there-
fore not be interpreted as an
ideal or optimal solution, just
one viable solution driven by the nature of the source map data. When you
create your own digital geologic map, you have control over the division of data
into separate layers and database tables, so you will have to consider the final
map presentation in designing your data structure.

Geologic unit
polygons

Notethat | placed the geologic unit polygon layer on the bottom, below the base
map data layers (contours, roads, and topographic feature labels). This order
enabled me to use opague polygon fills for the geologic units, which serve as a
background for al of the other data layers. Alternatively, the base map layers
could have been placed on the bottom, but this would have required setting a
partial transparency value for each of the geologic unit polygon fill styles (one
stylefor each rock unit) so that the underlying base map layerswould bevisible.

Also, note that | used black to style the geologic lines and labels, but a neutral

gray for all of the elementsin the three base map layers, ensuring that the base
map does not distract from the geol ogic elements of the map.
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Making Geologic Maps

Geologic Unit Polygons

A portion of the vector object con-
taining the map unit polygons
(geolpoly) isshownto theleft. Each
polygon represents an outcrop area
of aparticular geologic unit. Thegeo-
logic attribute information is
contained in a polygon database ta-
ble MapUnits, part of whichisshown
below. Thistable containsonerecord
for each geologic unit type, with
fieldsfor anumeric unitidentifier, the
formation name, and the unit symbol.

Sgenlpoly 7 Polyllata / Hoplaits (2736} MEQ
Table Edit Record Field Help
SRR sl HR

Style|PTYPE|FORHATION UNIT_SYHBOL |

1|a11uuiun and colluviun Bac A
2|colluviun Ac
4|ﬁhgolite of Pinnacles Ridge Pr
6[Rainer Hesa Tuff nonwelded nr
7|Rhyolite of Comb Peak, lava kL

As indicated by the purple
color of its field name, field —|
PTYPE is set as the primary

key field for the table | BRhyolite of Conb Peak, ash=flou tuff ket
MapUnits. Styles shown in the [ S[Rhyolite of Vent Pass _ P
table are created in the Style s L2[TTen Conon Toff wodioided — =h
Editor. 24 of 24 records shoun T
Each record in the table is attached to all of
] pa e the polygons that represent that unit. The
j o A identifier field prypPe is set asthe primary key
= J field for thetable. Theuniquevauesinthis
— field V\_/erethen used to set up polygoq styles
- by attribute, with one stylefor each unit type.
I ]

Border Style —— - For simplicity, solid fill colorswere used for
BT || 4l units. You can also create bitmap fill pat-
ST j terns or hatch patterns for polygon fills, but
) make sure patterned fills are appropriate for

e — ]

Hidth| 0,00 [willineters ] thefinal scale you havein mind for the map.

Bt Scalellone L ) Since the contacts and faults are shown by
Fill Style . .

Tupe = Hone _Solid _jBitmap ) Hatch I3 other data |ayerS in the Iayout, lines are not

7““"""‘“ Parcem Meme 1| selected for display inthislayer, and no poly-

J gon border isdisplayed. For moreinformation

- Il on setting up polygon styles, consult the tu-

o | eancer| mete || torial booklet Creating and Using Styles.

(] color N
Transparency| 0
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Making Geologic Maps

Unit Labels and Contacts

If the map unit labels were included
in the bottom geolpoly layer, they

would be partially obscured by the \

lines in the overlying contour layer.

For thisreason | included aseparate |\ R

layer for unitlabelsinthelayout. The
geol_labels layer is a copy of the
geolpoly vector object to which |

added polygon labels. | used the ‘

Auto Generate L abel operationinthe

Editor to add the labels and used the N p\ ey

Attribute option to read thelabel text

from the uniT_symeoL field in the "

MapUnits table (illustrated on the
preceding page). Thisoperation plac-
es the label within the polygon if it
will fit. If the polygon istoo small,

Nl

Sample area with unit contact, unit
label, and all underlying map layers.

the labdl is placed inside a heighboring polygon with a leader line stretching to
the label’s parent polygon. Once the labels are added, you can edit them to

Operations
=Pl A I A e s 2

—Ruto Generate Labels Paraneterg ——————————

Point | Line Polygon IStule | tinize | Hetrics |

Label Typelﬂttribute‘:J Edit...

Haplinits,UNIT_SYHBOL [

Auto Generate Label operation
® net: in the Vector Tools window

FnsitinnIFit Inside or Outside with Leader :I

FreuieuINnne ZI I Use Preview Color
Apply operation to Active|Harked|All| Help

change the label position and the position
of theleader line. For moreinformation on
label auto-generation, consult the tutorial
booklet Advanced Vector Editing.

In order for polygon label sto be displayed,
polygons must be selected for display and
a polygon border or fill must be defined.
The polygons in the geol_labels layer are
styled by attribute with nofill but with sol-

id borders drawn in the unit color. Contact and fault linesin overlying layers are
drawn over these polygon borders, so the borders are not evident in the finished

map.

G_eol ogic contacts other than faults are con- R VAl BATE
tained in the Contacts layer. The contacts StyLe|LTVPE|DESCRIPTION

are draNn W|th e'ther SO|Id or dashed ||n$ == 2|contact_approxinate_dashed ",r
(by attribute) based on the attached record [2.of 2 records shaun !

= Contacts / Linellata / Contacts {2736} _[Cx]

Table Edit Record Field Help

1|contact_solid [

|

inthe conTacTstable. You can find moreinformation about setting up line styles
in the tutorial booklet Creating and Using Styles.
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Making Geologic Maps

Faults

Lines representing the surface traces of faults are contained in the faults layer.
The lines are styled by attribute to indicate both the fault type (normal or un-
known) and the location confidence (solld dashed and dotted versions of the
fault type style). The barb-and-ball Y ipBE>0 AN
normal fault symbol wascreated us- A% : N ' \\"" =
ing the Line Style Editor, which lets 3
you create complex line stylesusing
solid or dashed lines, crossing lines,
andcircles. Linestylesrequiring oth-
er graphic elements (such as the
triangular barbs on thrust faults) can
be created using CartoScripts (Style

by Script option). Moreinformation X\ _f\' &
on CartoScripts can be found inthe X ep\
tutorial booklet Using Cartoscripts. |

= faults # Linellata / FaultCoede {2736} 0[]
Table Edit PRecord Field Help
LR ] e s @ = 3 ) 32 AW
Style|LTYPE DESCRIPTION Sample area with faults and all underlying
| — 1[Hornal fault (solid}
| =3——{  2[Hornal fault approx (dashed) map layers.
s 3[Hornal fault inferred (dotted) . .
1 4fFault Geoli> Dip-dipfault symbolshave elementsthat are
e s drawn on oneside of thefault to indicate the
| | i

downthrown side (normal fault) or upthrown
side (reverse and thrust faults). Standard line styles or CartoScript symbols that
incorporate such elements must draw them on atopologically consistent side of
each line element (either right or left), which isrelative to the direction in which
theordered lineverticeswererecorded. After | created thenormal fault linestyles
and applied them, | compared the result to the published map and noted the lines
that had the barb-and-ball symbol on the wrong - oeerations
side. | then edited the faults vector and used the E:l'; 'P'L“{"“:;gwﬁfkdl;lﬁ ?*Z‘
Reverse Line Vertices operation to reverse the

directionsof theselinesto reversetheir symbals.

Reverse Line Vertices operation
in the Vector Tools window.

Namesfor major faultsarerecorded in aseparate : :
FaultNamestable (right). | used the Auto Generate

Table Edit Record Field Help

Label operation in the Editor again to create labels | e i me =

automatically for these faults using the text in the | g smarmr—— 1
n
’:

namefield. | usedthe Join Linesby Attributeoption |- B8 RE R e

to create asingle label for connected line elements || _IExLe ALt raut
representing segments of the same fault. 10 of 10 records show

»
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Making Geologic Maps

Map Legend

The legend for a geologic map provides an explanation for all of the map unit
styles and symbols and for the line and point symbols on the map. For maps of
smaller areas (such as a single map quadrangle), the legend also provides a de-
scription of the salient lithologic characteristics of each rock unit. Normally
entries in the map unit legend are arranged by the ages of the units.

In amap layout you can create legends that automatically use the defined styles
to create entries with appropriate samples. Legend labels can be read from a
database, or you can enter the text manually. You can add an individual legend
object for each object and element type, but the most flexible approachisto create
amulti-object legend. Inamulti-object legend you can combine legend informa:
tionfor different element typesand for different objectsinthelayout. Creatinga
multi-object legend is also easier because you use a graphical editor (shown
below) that letsyou set horizontal and vertical guidesto align entriesand change
the legend order by dragging entries to new positions.

Add text

= Legend Lager Zontrols (2736)

Add from layer

Edit Text Style

= Text Style {2736}

Style: Normal — [y

pop-up menu from

Use Transparenc

——"_"— """ right mouse button ciids;
Asun-ﬂdhg]tg:nyn r.u;;:; i Font...|Tines New Ronan
gy 1rmeldd D modme: Titified
Pmm;mdm‘: nlmgbﬁm Ixtlud.e Enregrnund Color .Hal:kground Color W Hormal

Crgtlich memler.
BHYTLITE (F maE sove tmd 1mimuplqml 1 Bold
Elgoliic b Tt b vk, Tnm T e e e o
ﬂmsnm sl g s b 1015 Hed o aemly wemea. s o

2]

e T o Do e i Ttalic
i aih gey © o ° .
pah . BT LTy e :ﬁ?ﬁ w\ ;":me'u]i; G cotor I 6] cotor I j zn:erllze

16 el ] it dmess Ui i
Hpeémplmxm i i el Teut Alignment |[Both ¥ nhance:
d Toe. Py e s fom, 10 1 f
L e, Pmice ot pres (LN = Propertics (2736} =
ine
RAdd Horizontal Guide . Vg / Units: Points — |
X i bt vd) ing
Add Yertical Guide i 1} Offset: o
Hdd Tab Stop . Topz 3 Left: (i}
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You can also set text styles in a multi-object legend to automatically justify the
text inthelegend labels (align both right and I ft), which improvesthe appearance
of the unit descriptions. You can find more information about legends in the
tutorial booklet Making Map Layouts.
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Making Geologic Maps

Other Map Components

Other cartographic elements of a good geologic map can be created easily in a
map layout using the Layout Controls window. You should consult the tutorial
booklet Making Map Layouts for instructions on how to create the layout ele-
ments shown here. 560000 ft

=Hap Grid Layer Controls (2736)

TheMidway geologicmapin- | exents Tnterval | Graphics | Labels |

cludestwo map grl dsaslayers Reference Susten. .. [NADZ7 7 SPCS27 Mevada

inGroup 1 (whichcontainsall | ¥ meerwats  swnoow
. E-H Interval: 5000, 0000 1
of the layers for the map it- e e

self). The Map Grid Layer
Controlslet you set up the extents, interval, and graphic ele- \“?{;
mentsfor agrid. | set up the Midway map gridsto show only &i
border tick marksand | abels. gm0 '%\
Scale = 1:48000 You can easily add one or
? : 2™ morescalebarsto provide
0 1 2 kilometers graphic scalesfor themap.

You can control thelength,
intervals, labeling, and bar
styles. The verbal scale and contour interval annotation shown here are text
elements. You can add any number of text elementsto alayout to createtitlesand
other anotations using various fonts and styles. Each elementinamap layout is
a group that can be positioned separately on the page and is attached to either
the page or to another group. | attached the kilometer scale, verbal scaletext and
contour text to the mile scalebar, so that repositioning that scalebar moves all of

CONTOUR INTERVAL 20 FEET

the attached elements as well. o Settings @736

. Group Nane: |H¥ Index Hap & Auto=-Redrau
The index map for the Projection | Clipping Layout | Special | Hatte |
M |dway |ay0ut isa map Horizontal Attachwent  Vertical Attachment
group with several at- O -
tached text groups. A map Spacing: -9,9869 | | Spacing: 84,8627
map |ay0ut has a S'ngle LOCATION ! Hidth: 9.8254 || Height: 14.6044

. Units: nillineters — |At Scale|

map scale that app|l$ to Relative Zoon:[  0,0009 ¥ Lock
all spatial groups (set inthe Group Settings
window for any group; 1:48,000 for the Midway map). To shrink 140 deg

the index map to asmaller size | set a Relative Zoom value of
0.0009 inits Group Settingswindow (above).

The declination graphic used in the layout is an SML (Spatial
Manipulation Language) script layer. SML display layers are
discussed in the tutorial booklet Writing Scripts with SML. BECLINATICN 1356
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Advanced Software for Geospatial Analysis

Microlmages, Inc. publishes a complete line of professional software for advanced geospatial
datavisualization, analysis, and publishing. Contact usor visit our web sitefor detailed product
information.

O—-—-00romo

TNTmipsPro TNTmipsProisaprofessional system for fully integrated GIS, image
analysis, CAD, TIN, desktop cartography, and geospatial database management.

TNTmipsBasic.: TNTmipsBasicisalow-cost version of TNTmipsfor small projects.

nw o>

TNTmipsFree TNTmips Freeisafreeversion of TNTmipsfor studentsand profession-
alswith small projects. You can download TNTmips Free from Microlmages' web site.

TNTedit  TNTedit providesinteractivetoolsto create, georeference, and edit vector, image,
CAD, TIN, and relational database project materialsin awide variety of formats.

TNTview TNTview hasthe same powerful display featuresas TNTmipsand isperfect for
those who do not need the technical processing and preparation features of TNTmips.

TNTatlas '+ TNTatlasletsyou publish and distribute your spatial project materialson CD or
DVD at low cost. TNTatlas CDs/DV Ds can be used on any popular computing platform.

/ Index 15\

auto-generate labels.
attribute, database

contour (elevation)......
data models.................
declination........
digitizing.....ccvveeiiiiieee e

electronic atlas..........cccoovvveveieeeeeeeiieins

AUt o 4,5,8,10,13 Spatial Data Editor.
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11th Floor - Sharp Tower
206 South 13th Street
Lincoln, Nebraska 68508-2010 USA

Voice: (402) 477-9554 email: info@microimages.com
FAX: (402) 477-9559 internet: www.microimages.com
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