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The following was presented at DMT'09
(May 10-13, 2009).

The contents are provisional and will be
superseded by a paper in the
DMT’09 Proceedings.

See also earlier Proceedings (1997-2008)
http://ngmdb.usgs.gov/info/dmt/




Creation of Digital Geologic Data for Pecos National Historical Park

Examples of steps taken to combine a collection of shapefiles and a scanned image to produce a seamless

digital geologic geodatabase covering Pecos National Historical Park.
Authors: Andrea Croskrey and Georgia.Hybels

The Geologic Resource Inventory Geologic Data for Pecos NHP

The GRI scoping meeting for Pecos NHP was

held March of 2006 and included attendees
from the NPS and the New Mexico Bureau

As part of the NPS Inventory and Monitoring
Program, the Geologic Resource Inventory
(GRI) aims to raise awareness about geology
and the role geologic features and processes

providing valuable information about geo-
logic formations, hazards, and links between
geology and other natural resources.

the largest scale available for the area. There-
fore, these two quadrangles were utilized to
create the GRI Geology Geodatabase for Pe-

Combining the data

ONE PERSONAL GEODATABASE After the data from

for natural resource managers and staff, park All the GRI products are available on the GRI of Geology and Mineral Resources (NMBG- cos NHP. the Preliminary Geologic Map of the Glorieta Quad- eco_geology.mdb
planners, interpreters, researchers, and other =~ products web site MR). The participants evaluated rangle was digitized and the shapefiles of the Prelimi-
NPS personnel. (http://www.nature. e s 1 | the extent and quality of exist- The NMBGMR agreed to supply the GRI nary Geologic Map of the Pecos Quadrangle were %l peco_topology
nps.gov/geology/in- ing geologic maps and discussed with the digital shapefiles for the Pecos Quad- loaded into the GRI GDB data model, features from % et
So far, the GRI team, working closely with ventory/gre_publica- park-specific geologic resource rangle. Since no GIS data were available from the sources were loaded into a new dataset created for o Ee -y
the Colorado State University Earth Science tions. Digital geologic |’ | management issues. A geologic the NMBGMR for the Glorieta Quadrangle, the combined data. This new dataset named “peco” ] pecoflt
Department and a variety of other partners, maps are posted on R L mapping plan was put in place the GRI decided to digitize the Adobe Acro- was in a personal geodatabase named “peco_geology. *1] pecoglf
has scoped 234 of the 270 natural area parks, the NPS Data store Glorieta i . i | and it was decided that the NM- bat version of the map. Additionally, the GRI mdb” and had the following feature classes: &l pecoglg
completed digital datasets for 143 of the 270 (http://science.nature. el \PL " BGMR’s Preliminary Geologic would provide the NMBGMR a copy of the % pemglgfa
parks, and has written reports for 50 of the nps.gov/nrdata). | | Map of the Glorieta 7.5-minute Digital Geologic Map of Pecos National His- « Alteration and Metamorphic Feature Points ﬁl E:EEEEF
270 parks. These products are designed to ) " | Quadrangle and the Prelimi- torical Park and Vicinity, New Mexico upon (pecoamp) T pecomafa
enhance stewardship of park resources by = nary Geologic Map of the Pecos its completion. « Geologic Attitude and Observation Localities 21| pecomfl
T a— — i % | 7.5-minute Quadrangle were the (pecoatd) 1] pecomin
| o 12 4 6 9 . . E pECoseC
N N _| | mostrecent geologic mapping at  Folds (pecofld) = ecosym
« Faults (pecofit) ) pecomap
« Geologic Line Features (pecoglf) necaunit

Creating a geodatabase from an image (Glorieta Quad) . Geologic Units (pecogle)

PREPARING THE IMAGE FOR DIGITIZING

« Geologic Contacts (pecoglga)
« Geologic Point Features (pecogpf)

The GRI Geology Geodatabase for Pecos
National Historical Park. The topology pre-
serves feature relationships. The 14 feature
classes capture all the geologic features
from both the Pecos and Glorieta quad-
rangles. The final tables retain source map
citations and geologic unit information.

The preliminary map downloaded from the > 7K « Mine Area Features (pecomaf)
New Mexico Bureau of Geology and Mineral ety om: [ ks <] « Mine Area Feature Boundaries (pecomafa)
Resources was an Adobe Acrobat Document. " e (il U T « Mine Feature Lines (pecomfl)
This was exported and georeferenced for AT | » Mine Point Features (pecomin)
digitizing. e e i « Geologic Cross Section Lines (pecosec)
Featetone | g smeaFak Zone < « Map Symbology (pecosym)
CONTACT THE AUTHOR TO CORRECT DATA RN, N e Qe
Since the maps used for this project were S— — R ¢ TRR I e 2o
Identified 1 Feature =il A1 | 0

preliminary maps in draft version, some in-
consistencies and in- ki gens
complete data were : 4
discovered. Some

of the discrepancies |
involved sorting out
the symbols that wereg == .,

b e

used in the draft ver- === ..

Ao wdiates tht +his 1s

sion and what they  :owfl
. slickenline 8 ( shoull be a
were representing.

Two ancillary tables were populated with source map
citations (pecomap) and a compiled list of geologic
units present on both source maps (pecounit). The
Geologic Unit Information Table sorts the units from
youngest to oldest and provides information such as
major lithology, age, and other geologic lexicon associ-
ated with the formation.

lin®) or inclined flow banding symbols

CREATING ATTRIBUTION Once all the fea-

tures were captured, the attribution tables

built from the Geologic Resource Inventory

data model needed to be populated. Fields

like ‘Positional Accuracy’ could be complet-

ed by observing the symbol used such as a
dashed line representing contacts that are ap-
proximately located.

Bookmark 14-

what is this symbol representing?
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Screen captures of the source image and at-
trutions derived from the source image such
as a positional accuracy of approximate and

a label of “Aqua Sarca Fault Zone'.

“Pecos preserves 12,000 years of history including the ancient
pueblo of Pecos, Colonial Missions, Santa Fe Trail sites, 20th cen-
tury ranch history of Forked Lightning Ranch, and the site of the
Civil War Battle of Glorieta Pass.

Single - bavbed arve w) "

Notes created from working with the map author to clar-
ify the intentions of symbols used to represent point fea-
tures on the Glorieta Quadrangle

For several centuries the Upper Pecos Valley has been one of
those rare places where the impact of geography on human ex-
perience is strikingly clear.” taken from Pecos NHP's homepage:
http://www.nps.gov/peco/

Final products

GRI GDB ON THE NPS DATASTORE Once
the data for the two source was created, con-

EDGEMATCHING Since two different source
geologic maps were used to cover the ex-
tent of Pecos National Historical Park (Pecos
NHP), matching features across the western
boundary of the Glorieta quadrangle and the
eastern boundary of the Pecos quadrangle
took some consideration. First the GIS data
was finished for the Pecos quadrangle and
was utilized during digitizing of the Glorieta
quadrangle to insure no slivers or gaps existed
between the two maps. When georeferenced
locations of features on either side of the map
boundary were within 12.192m (horizontal
accuracy for 1:24,000) of each other, the fea-
tures were snapped together. Line features
whose offset exceeded horizontal accuracy
were not snapped together and submitted to
the NMBGMR for editing. The edits were
then returned and the GRI GDB data for
Pecos NHP was updated with the resolved
boundary offsets. Despite this effort, not all
discrepancies could be resolved and were left
with the offset.

The map boundary between the Glo-
rieta (west side) and Pecos (east side)

verted, combined and reviewed, the final

Creating a geodatabase from shapefiles (Pecos Quad)

ASSESS SOURCE DATA Shapefiles of the Pre-

geodatabase in the NPS GRI data model will
be posted to the NPS Datastore. The NPS
Data Store manages and shares data gener-

liminary Geologic Map of the Pecos Quad- T LT ey LI ated by the Nature Resource Program Center
rangle received from the New Mexico Bureau 292159 " Offal____ normal and Servicewide GIS Program and provised
of Geology and Mineral Resources (NMB- 140453 1 ok a mechanism for searching and downloading
GMR) were parsed out into Geologic Re- . 108,632 18 0 fout vscee Geologic Attitude Localities data. http://science.nature.nps.gov/nrdata/in- e
116933 16 0 contact o & s

source Inventory (GRI) feature classes. These 98°-Ine-arcshp 11e7 84 = Toorioct Map Symbology dex.cfm
feature classes belonged to an ArcGIS 9.3 geo_line_tic.shp o - e Geologic Cross Section Lines
personal geodatabase and complied with the  9eo_point_point.shp 200768 0 D feorkact Geologic Units INCORPORATING TOPOLOGICAL
GRI Geology-GIS Geodatabase Data Model ~ geo_point_tic.shp 107,367 22 el undeies _— RULES The GRI GDB Data Model in- C
version 2.1. Features from the NMBGMR geo_poly_arc.shp 269,272 24 0 [faut undefined Geologic Contacts cludes topological rules to maintain

. . 21270 25 0 contact . . . . s
geo_line_arc.shp were loaded into the follow-  geo_poly_label.shp 256 159 2 o oortar , data integrity within and between fea- e AT
: : i 185 363 27 0 fault narmal Mine Area Features :
ing corresponding GRI GDB Feature Classes:  geo_poly_poly.shp ture classes. These rules establish co-

Geologic Cross Section Lines, Folds, Faults,
and Geologic Contacts. Points from geo_
point_point.shp were data loaded into Geo-
logic Attitude Localities and Map Symbology
features classes. Finally, the geo_poly_poly.
shp features were transferred to the Geologic

Units feature class.

Geologic Point Features

Mine Point Features

The Geologic Point and Mine
Point Feature classes were added
for springs and mines not in the
source GIS.

geo_poly_tic.shp
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into the GRI geology geodatabase

CAPTURING ADDITIONAL GEOLOGIC FEA-
TURES AND REVISING FEATURE ATTRIBU-

TION Once all the source shapefile features
were loaded into the GRI GDB Feature Class-

es, the source image was reviewed for features 1 & GIS DATA OF GLORIETA FOR THE NMBGMR
missing from the source shapefiles. The fol- 911;,% Another product created from this project the
lowing GRI GDB Feature Classes were added &7 #7 /ga i . | Ship benefits the New Mexico Bureau of Geology
to digitize the missing point features: Geolog- A “concrete lined spring” point /%< : &= | & Mineral Resources is GIS files for the Glo- ils: &
ic Point Features and Mine Point Features.  feature, missing from the source - W4 ” \ rieta Quadrangle. The NMBGMR can then i
data, W_hlch_was digitized to the e i N \5 S—4 ‘W ) ) T e #
Geologic Point feature class _ The “Fairview Lode Mine” point |, 5% o convert these files to their data model to pro
Quality control was performed and additions/ feature, missing from the source e | duce data and maps that will be publishable
corrections were made to the source data in- data, which was digitized to a N Wl = st/ on their website.

cluding rotating strike and dip symbols to
match the source image and adding fault/fold
names to the GRI GDB attribute table.
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0 | fault
0 [fault
0 |[fault
0 | fault
0 [fault
0 |contact
0 | fault
0 [fault
0 |contact
0 |zyncline

Attribute table information from geo_line_arc.shp anc

Mine Point feature class

undefined
Lindefined

Mine Area Contacta

Lindefined
undefined
Lindefined

Folds

afidefined
Lindefined

ow It loaded

The fold name “Pecos Pueblo An-
ticline” was added to the Fold
feature class since it weren’t in

the source GIS data.

incidence between geologic contacts,
faults and mine area feature boundaries
that was not reported in the attribution
of the source shapefiles. This coinci-
dence between features was preserved
by updating the subtype field for the
GRI GDB faults, geologic contacts, and
mine area feature boundaries.

— _

Fault

Act (G LGA)

The red segment of fault shows where the
fault and a geologic contact feature share
coincidence. Segments of line features such
as this were identified while validating the
topology. The SUBTYPE could then be ed-
ited to preserve this relationship.
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quadrangles runs through the mid-
dle unit of Pecos NHP (green poly-
gon). The picture on the left shows
edge-matching edits by the NMB-
GMR. The image on the right shows
the NPS GIS data after incorporating
the edits.

Cross section C-C from SW cormer of the 7.5 min. Gloricta Quadra
Sante Fe Cown‘g, , Mew Mexico

Mo vertical exaggeration
Brad Ly 1997

The upper cross section is one of the

draft cross section from the Preliminary
Geologic Map of the Glorieta Quadran-
gle. The lower cross section is the final

Elevation (feet above mean sea level)

Elevation (fest above mean sea level)

draft version used in the Ancillary Geo-
logic Map Elements Document.

Brad Ilg, 1997

The homepage of the NPS Data Store.
Search variables can be selected from
the drop down menus on the left and
include: Data Type (Online Data, Meta-
data, Inventory, Monitoring etc.), NPS
Unit, and Category (Geology, Biology,
Fire etc.).

ANCILLARY GEOLOGIC MAP ELEMENTS DOCUMENT WITH RE-
VISED CROSS SECTIONS The Ancillary Geologic Map Elements
Document is created to provide access to map elements such as
crosssections and symbole descriptions that don’t readily lead
themselves to representation in feature classes. It is currently pro-
vided as an Adobe Acrobat Document (pdf) which is downloaded
with the GIS files. The cross sections available on the Preliminary
Geologic Maps of the Glorieta and Pecos Quadrangles were just in
draft format. Therefore, contracted Prisma Light Studio to com-
plete a final draft of the cross section using unit colors that match

the NPS data. Additionally, these cross section files were sent to
the NMBGMR for revision and use with their files.
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The map on top shows the Preliminary Geologic Map of the
Glorieta Quadrangle as a .pdf currently available on the NM-
BGMR website. The map to the right displays the GIS data
with all the printed map features digitized and parsed into
the appropriate feature classes and the drafted cross sec-
tions.
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Pueblo and mission ruins northeast of Glorieta Mesa in Pecos Na-
tional Historical Park. From this angle, what was the alcove of
the church alter can be seen.
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4 This map graphically presents digital geologic data prepared as part of the NPS Geologic Resources Division’s Geologic Resources Inventory. The source maps used in creation of the digital geologic data product were:

Miles

1 Kilometers

6 10m DEM downloaded from http://datagateway.nrcs.usda.gov/

Ilg, B.R., P.W. Bauer, S. Ralser, J.B. Rogers, J. Marcoline and S. Kelley. 1997. Preliminary Geologic Map of the Glorieta 7.5 Minute Quadrangle, Santa Fe County, New Mexico. Scale 1:24,000. Open-File Geologic Map OF-GM 11. New Mexico Bureau of Geology and Mineral Resources.

Read, A. and G. Rawling. 2002. Geology of the Pecos 7.5 Minute Quadrangle, San Miguel and Santa Fe Counties, New Mexico. Scale 1:24,000. Open-File Geologic Map OF-GM 32. New Mexico Bureau of Geology and Mineral Resources.

Digital geologic data and cross sections for Pecos National Historical Park, and all other digital geologic data prepared as part of the Geologic Resources Inventory, are available online at the NPS Data Store: http://science.nature.nps.gov/nrdata/
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