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Overview

Background of mapping project

Data preparation (i.e. scanning, georeferencing, and digitizing)

Review geodatabase concepts and creation

Discuss topology rules and attributing with coded domains

Share tips to help others
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World Energy Project

The World Energy Project conducts geologic studies that provide an understanding
of the quantity, quality, and geologic distribution of world oil and gas resources.

Located within the Central Energy Resources Team in Denver, Colorado

World divided into 8 energy regions

Region 6 includes Caribbean area, Central America, and South America

Digital geologic maps provide reference for geologists and others

http://energy.cr.usgs.gov/oilgas/wep/
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Data Sources

Geodatabase
Data Layers

Surface Geology

Oil and Gas Field
Centerpoints

Geologic Provinces
Annotation

Topology

Base Layers

Source

Geologic-Tectonic Map of the Caribbean Region, USGS, 1:2,500,000 (paper)
Map of Commonwealth of the Bahamas, 1:1,000,000 (paper)
Geologic Units of the Conterminous U.S., USGS, 1:2,500,000 {digital)

Petroconsultants International Data Corp., Inc., 2002 database

Maodified from USGS, DDS-80, World Petroleum Assessment (digital)
All labels stored as stand-alone annotation

For surface geology and provinces

Source

Political Boundaries

Digital Chart of the World, NIMA, 1:1,000,000

Major Cities

ESRI Data & Maps 2000 (CD 1)

Topography and Bathymetry

GTOPD30 and General Bathymetric Chart of the Oceans (GEBCO)
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® Scanning

* Georeferencing

* Digitizing

Data Preparation

40" Ideal Scanner
300 DPI, RGB
JPEG format

2 plates merged

ArcMap 8.3
56 control points
3"%order polynomial trans.

Heads-up digitizing
ArcMap 8.3

Zoomed to 1:250,000
Auto-complete polygon
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Digitizing

Editor = [ 8 f | Task: |Auto-Complete Palygon j Target: |New_5hapeFi|e
=] Create Tasks PN

Creake Mew Feature
= Modify Tasks
Reshape Feature
iut Polygon Features
Mirror Features
Extend Trim Features
Maodify Feature
iCalibrate Route Feature
Maodify Partion of a Line
= Topology Tasks
Muodify Edge
Reshape Edge
Auto-Complete Polygon
= Okher Tasks
<none
Select Features Using a Lir
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Geodatabase Concepts

Why we used a personal geodatabase:

Stores feature classes, feature datasets, topology, relationships,
and annotation

Advanced functionality (topology; domains)
Distributable

Transferable

Simplifies data storage

Works in ArcGIS and ArcReader

Ensures data integrity
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Geodatabase Creation

CreatEd iﬂ B Copy Okl E_‘g] —
ArcCatalog =

Rename F2

¥ Delete
Renafe
Refresh

Eufrash

Right-click —> Fokder ) .
— Right-click —
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EL Search. .,
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Coverage Relationship Cass...
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Spatial reference set manually in feature dataset properties
(be sure all feature classes will fit in X/Y Domain)

Fastuns [uslaset

e Spatial Reference Properiies - OR A=
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Spatial Frebenenoa H L i | T Do | Domain I M D iomiin |
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by importing a dataset.
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Geodatabase Topology

What is geodatabase topology?

A rule-based method to define spatial relationships between one
or more features

Models coincidence, connectivity, and adjacency
Provides editing environment for managing topology
Stored in a feature dataset

More accurately models reality

Improves data integrity
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Establish Topology Rules

26 topology rules available in ArcGIS 8.3 Geodatabase

2 used for the surface genlugy polygon feature class

Must not overlap Must not have gaps

¥ D

Uee this rule fe make sere thof no polpgen overlaps onsdfer Ltg itfvs riske welvdn ol OF 30anF sl geintis difndeiibel TS O COMINPRASRLE Sl pobygorn csrd
r 1y ]

podygonin the samse feature cfoss or subtype, surfoce with no voidsor gaps.

To create a topology, using ArcCatalog:

» Right-click on feature dataset
® Choose New > Topology

» Follow Topology Wizard

Leira
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Topology Wizard

1) name the topology 3) select participating feature classes
2) enter a cluster tolerance 4) change ranks (if > 1 feature class)

Cluster tolerance is defined as the S) set topology rules

distance in which all verticies are
considered identical and will be
snapped when validated.

6) review and click finish

New Topology
By default, it is set to precision

defined in spatial reference.

Rule of thumb: set cluster tolerance
10x smaller than highest accuracy Just say NO!
data.
Only validate in an ArcMap editing
session to undo changes.

= USGS
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Working with
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Working with Topology
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 Using Modify Feature from Editor toolbar:

# Select feature
# Right-click
\\i Delete vertex
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Complete the Topology Edit
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Attributing with Domains

Established through properties Database Properties

General  Domairs |

Chirnain Mime Descriptian

Ensures accurate attributes with Fout_Corarty  Corarty of Pl Locaton

Faul Codes

a drop-down selection while editing Fod

Geologc

Geologs Des

Description is displayed in .
attribute table; also when DormsinPloparées

Field Type Tex

identifying and labeling i Typd Coded Values
Spit policy Detaut Vakue
Merge policy Diefauit Vale

Note: exports had code in place of
description; fixed by joining
LUT (.dbf) with shapefile and

re-exporting

4
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Attributing with Domains

Pliocens and Miocene strata
D1 paCenE STrATA
e EOcEns strata
= Sufeos Geology Propesty Vakua j FOST-EOCENE Haring STrata
+ a1 ORJIECTID TE Post=Epcene continental strata
pacene and{or) Palescent maringe sTrata
(0 211 0T Tertiary and Cretacmous marineg strata
1 ST R0 1E 42 - TEE Tertiary and TACEOUs Cortinental STrata
Y r Tertiary and Cretaceous complex of deformed sedi
! Cretaceous maring strata
Tanwy . Cretaceous sedimentary and volcanic rocks
Ty Ugper Creticeous maringe strata
TEw urassic marine and continental strata
_ " Jurassie complex of '|-_¢-:‘irr|gr|r_a|';r'_ Igl'el_.;'s._ arsd e
Eva . - Jurassic and Triassic marine and continental str
¥y - — Jurassfe and Triassdc sedimentary and volcanic r
e ] r Mesozolc sedimentary and wvolcanic rocks
Mrvy r Medozolc and PalEazoic marine and continental st
My By Paleozolc strata
FPaleazoic dedimentary and volcanic rocks
Precambrian fanglomerate and deltaic sedimentary
Cuaternary volcanic edifices, flows, and pyrocla
quaternary pumice f1171s and pyroclastic mangles
Cuaternary and Tertiary volcanic edifices, flows
quarernary and Tertiary wolcanic and continental
Tertiary volcanic rocks
Flipcens Cals-alkaline volcanic rocks
Fliocens and Miocene andesitic flows and associa
Miocene and ollgocens voloanic rocks
Eacens and Paleocene volcanic flows and associat
Terciary and Oretacegus wvolcanls rocks
Cretaceous volcanic rocks
CPRETACEOUE andesitic 0 $1 1188 volcanis rocks
Lower cretaceouws Flows, breccia, and tuff, partl
Jurassic wvol<anic rocks, mostly andisitic o 511
Mesozolc flows and small plutons, mostly irntermd
Mesozols volcandc and sedimentary rocks
Palmozodc wolcanic racks
precambeian s111cle flows, tuffs, and 1grimbeite
valcanis rocks
Tertiary plutons, mostly intermediace to silicic
Tertiary and Cretaceous plutons, mostly intermed
CFECAcenus plutons, HOost incermediate o 9711
Mesozolc plutons, mostly 1ntermediate to s1licic
Paleoznic plutons, ﬂ'-.'lb[:hd' intersnediate o s1719c9
Precambrian diabase 51175 and dikes. Ages 1,500
Precambefan granfric rocks, ages 1,000 - 1,550
Precambrian granitic rocks, Ages 1,300 = 3,140
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Gabbro and related rocks
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USGS OFR 97-470-K

Bahana Flagionm
L1148

Screen-capture of Map Showing Geology, Oil and Gas Fields and Geologic Provinces
of the Caribbean Region
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USGS OFR 97-470-K

Darhibesn Gandatahase

e Map
[t G0

et wll Kpaarc b

Duseriptlon:
Map Showing Geology, Oil and Gas Fields, and Geologic

" | v 2 01 SO0.000 S0k Qi tabate featre  Coibisban. b
Provinces of the Caribbean Region Har Lispes for Canbbaan negon

iy Cormpied By Chnsiopies . Franch ang I~
i 3 Setweak 1 ,Eumﬂ ST

= Faralli
& A anal Gk Fadld CEnAEpRantE
s Laclegs Promc il
LI LeLe L0 ]

—— e Download data (.mdb,

Thei ol gacd st sb i ] - i
e oo vesee ot vosccimied Sustace Geology [him] luaet] aal .shp, and .el0)
TIF thes pasbdera i, ansbplegl SurTECE Faaity [himi] Cieet] [Hagl

gy Taidre, o and gad: Sald o ared Gad Pkt [Benl] [oet] [l
FnhEenty, gROiepc proencer, snd

CRaton Lyyws. ACEE mftwars verpon
1.3 ared laber can uhitra tha daf et

View metadata ((html,
Raritir Rirpiis &l b $100ed o 4 ’
i ahada, thavaione the

et g i e FAQ, and .txt)
Gy STarfid

Thei CO-ROM compilalon contars & map and associaled spats data qrnmng purfaca Warld Enesai

geclogy; faults;, ofl and gas feld centerpoints, and geclogic provinces of tho Canbbean Website

nggeon, draped over a shaded rebaf image of topography and Dathyseatry. Tha map o P ~ra e \. - d I d
provided i the Environmental Systems Research Instifute, Inc. (ESRI) ArcMap and i o Sl o B sl hgub iy el i ¥ i {1EW DT OWIOa
ArcRaader GIS formats, a5 wall as in Adobe Acrobat Portable Documant Fomat (FDF). L

G Ehig CO-ROM, ESR] ArcRebsder and Sdobs Acrobat Reader coftware proveds & way G

vl 3N intEract with thd mags. - I I y Dq [l}III:‘l }., ]_] P‘

Tha organization and user-frsndly navigation of this CD-ROM ensune dasy H0CASS 10 it - / maps
maps #d dals by wiing the ks on the nght Side of sach pbge. 4 knk 1o the LGS 5 P‘
World Ensrgy Project wabsite is also provided to access the latest informabian,
updabes, ard iN1erst tive maps, a2 thay relate to this a0d ather word andgy products
In sddition, Systom requgmants, pormission, and contsct information can be found in
th [BE0ME SHcHon of thil prodact,

ks Liyw . wad et a e el

CD-ROM Interface (HTML & Javascript) —

Inanall adobe Acroks
P e 6 LY [

Aatwrdaih werjmn fi 1 ]

AN el Tk

chrem ywpreon 0l for B Boleen Inafal

i ey e e et [EE5)

P wwrwon BUD0 o I AT

L s G

= USGS

Eonca for r changug vkl




Summary

ArcMap 8.3 and the Geodatabase were effective tools in creating the
Caribbean surface geology dataset.

Auto-complete polygon and snapping in ArcMap were very efficient
in digitizing process.

(Geodatabase topology and attributing with domains increased data
integrity.

Using the geodatabase also allowed for convenient data storage,
distribution, and integration into team’s SDE geodatabase.

Saved several weeks worth of time!

I recommend exploring geodatabase capabilities for your projects.

= USGS
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Contacts and Links

Christopher French - GIS Specialist - U.S. Geological Survey
chfrench@usgs.gov
303.236.1655

Caribbean Geology website:
http://ereenwood.cr.usgs.gov/energy/World Eneregy/OF97-470K./

World Energy website:
http://energy.cr.usgs.gov/oilgas/wep/index.htm

Cemtral Engrgy Resources Team




