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The Geologic Resources Inventory, W ' GRI Digital w@smmm&m GRI Digital Geologic Maps in an Online Map. Viewer GRI Digital Geologic Maps in, Google Earth,

The Geologic Resources Inventory (GRI) is one of 12 inventories funded under the National Park The southern portion of the GRI Digital Geologic Map of American Memorial Park and Vicinity, Saipan presented in The GRI Digital Geologic Map of American Memorial Park and Vicinity, Saipan displayed in the NPS NRSS NRMapViews The GRI Digital Geologic Map of American Memorial Park and Vicinity, Saipan presented in Google Earth. The southern -
Service (NPS) Natural Resource Challenge and is administered by the Geologic Resources Division (GRD) ArcMap with ESRI world imagery (figure 1a). viewer. The southern region of the island and Saipan International Airport is displayed (figure 2a). Users can access other region of the island of Saipan and Saipan International Airport is displayed (figure 3a). »
of the Natural Resource Stewardship and Science Directorate (NRSS). The goal of the GRI is to increase _ T prominent available online map services; in this case Bing aerial imagery (note the many low clouds). ,

understanding of the geologic processes at work in parks and provide accurate geologic information for use Fle Edt View Bookmaics Insert Selection Geoprocessing Customize Windows Help ~ & Google rth

in park decision-making. Sound park stewardship relies on understanding natural resources and their role in DR @& LB x /0~ & a6 15m ] EEEEE 2 affo i « : 3 - ationa e Geologic Resources Inve A ' ne e e AT

the ecosystem, of which geology is the foundation. The GRI relies heavily on partnerships with Colorado State e [ g rer Production Editing* 7 e — g s ,. 4, e

University (CSU), the U.S. Geological Survey, individual state geological surveys, and other organizations in i ) LA f LAV G 1 ) SACIMCRL sl View Map Contents s

developing its products. CSU research associates work side-by-side with NPS GRD GRI staff to facilitate a e 5 '
scoping meeting that identifies park mapping needs, as well as park-specific geologic issues, features, and §F g = Digital Geologic Map of American Memorial Park and Vicinity, Saipan - ' - L ¢

. . N . . AMME - Geologic Cross Section Lines a p y - f:
processes. For each park the GRI then creates a summary of the scoping meeting, produces digital geologic :

AMME - Geologic Attitude Observation Localities / . Figure 1a: GRI dltal geOIOQiC-GIS map dISplayed in ArcMap
. . AMME - 0
map products, and writes a geologic report for use by park staff. '
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Unpublished Digital Geologic Map of American Memorial Park
Geolegic Sample Localities and Vicinity, Saipan, Commonwealth of Northern Mariana Islands

AMME - Mine Point Features ‘ RN J p v : 3 1 (NPS, GRD, GRI, AMME, AMME digital map) adapted from a U.5.
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Produced by the Mational Park Service (NPS) Geologic Resources Inventory (GRI) program using

- source map(s) provided by: U.S. Geological Survey.

water - Pacific Ocean " » . .
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Qaf - Artificial fill i . . : . : ’ e ! AMME - Geologic Cross Section Lines

Qrb - Beach deposits . )

1 B L 3 For more information about the Geologic Resources Inventory Program, visit the GRI website.
Qgs - Gravel and sand in emerged moats - i . . - - 3 s - : ] ) AMME - Geologic Attitude Observation Localities

Qm - Marsh deposits For a complete listing of Geologic Resources Inventory products including digital geologic-GIS and Google Earth

KML data, visit the GRI Publications website.
Qrl - Emerged carbonate sands
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- ! ¢ ' \ ; o s iy ’ . k e AMME - Geologic Sample Localities . - : : S :
Qa - Alluviurn, clay and gravel ¥ R g i . \ ; Iy Digital geclogic-GIS data for this and other NPS units is also available for download from the NPS Natural Resource
. . r e ) - 5 "B Information Reference Search Application (To find GRI data for a specific park or parks selectthe appropriate
Qc - Alluvium, clay wash & g . e E : ] i AMME - bine Point Eeafures park(s), enter "GRI" as a Search Text term, and then select the Search Button).
Qst - Shoreline talus deposits . 2 =R T |

- - Dataset Deta * A Readme PDF document that outlines the use constraints of this dataset in Google Earth, as well as additional
QI - Landslide deposits "

Q - Offset residual and slumped limestone blocks » § eatures found ] Unpublished Digital Geologic Map of American Memaorial _ _ o , ,
Qtd - Younger terrace deposits | FGDC-compliant metadata that includes detailed information concerning the dataset, as well as the source data

Digital geologic-GIS data and maps are increasingly being used by planners and policy makers to Qe - el oy Ao from the Miaans Limestone - 4] AMME - Geologic Units - Mariana Limestone, Halimeds-rich facies - ! | Park and Vicinity, Saipan, Commonwealth of Northern ,
1 1 1ol 1 1 1 1+ a - Tanapag Limestone \ 3 : | - L’I iar I |_ ﬂ J\PS GRD GRIAL”v]EHL”v]EdE | p Geologic unit descriptions, as well as source map ancillary information and graphics (if applicable) for this dataset
influence and guide decisions concerning the management and protection of geologic resources. Additionally, o T e e than Marians Limestone : | , PO i symool QT ik _nj;.f;fia;fgd PO, Geologic Survey e v svate il s Aneilory Map PDF documert (fapolcaste
GIS and spatial visualization software have become more accessible with functionality targeted at a much Qoo Mo Lnsione Homedarin e ' - _- B source Unit symbol Qmh ‘ Tdbe \n| Report map by Weary and Burton (2011) S Source Uit Symoo amn

QTmh - Mariana Limestone, Halimeda-rich facies
Motes MA

broader group of users. QTmm - Mariana Limestone, massive facies B 2 X T Sort Number 16 A ' , ol v Abstract Figure 3c: Map window with program and ancillary file links Label Qrtmh

QTmmp - Mariana Limestone, massive facies - pink variant ; . {
QTma - Mariana Limestone, Acropora-rich facies # J Source Map 1.5, Geologic Survey OFR-2011-1234

Notes MNA .
QTmr - Mariana Limestone, rubbly facies . ¥ . all aninl| @ Downloads and related files

To ensure that GRI digital geologic-GIS data is accessible to a diverse user group, from basic users Tto2 - Oderterrace deposts, between 132 2nd 77 m cevation ‘ : Label Qrmh | : | |
) i \ j ] Ttol OIderFerrace;lepoSltS, between 171 and 216 m elevation _ 1 l 4| Ancillary Map Information PDF Document ‘
to advanced GIS users, the GRI now publishes digital geologic-GIS data in multiple data formats. These e Donmiformation, sandstone member : - SourceMap D 75591 : Auto-generated ArcGS service - <xref> <SourceHolding>450380</ This dataset was completed as a component of the Geologic Resources

Tdnt - Nonni formatinon trancitional member y . " = = s = 3 B = = - -.
Table ] FAQ Metadata HTML File | Inventory (GRI) program, a National Park Service (NPS) Inventory and Geologic unit descriptions, as well as source map ancillary information and graphics (if applicable) for this

product formats are: 1.) ESRI 10.0 file geodatabase and accompanying ArcMap document for use with ESRI SRLMLTIXT | - SHAPE Length 11191872391 | / Toggle sl stz GIS (geodatabase format) map download (ammegdb.zip) il O e b sk b fefaselals aualatie willin e GRIGRCHn map ROMAton pel CoCmEnt ss seutet

AMME - Geologic Units . Geologic Resources Division (GRD). Source geologic maps and data used
GIS Readme PDF Document to complete this digital dataset were provided by the following: U.S.

ArCGIS SOftwal’e, 2) KM L/KMZ f||e for use W|th G00g|e Earth, and 3) ESRI map SerV|Ce prOdUCt fOI' use W|th Ur"mmbol' ,swmummw = T B ;"Um; fw;yom,zumm Beach deposits e olcane e uncunsm':e - SHAPE_Area 2881639451791 '. ’ Google Earth (kml/kmz format) map download (ammekml.zip) Geological Survey.

ey OFR-2011-1234 | Tagpochau Limestone, limestone member

ESRI online software viewers, as well as custom online viewers such as the NPS NRMapViews viewer. S e ——

ic Survey OFR-2011-1234 | Beach deposits.

information about other geologic-GIS data formats is available by the GRI program for this NPS unit.

i

Unit Symbol

Unit Mame Mariana Limestone, Halimeda-rich facies Geologic

Unit Age Pleistocene and Pliocene Resources
Inventory

f‘ National Park Service - Geologic Resources Inventory

Major Lithology sedimentary

Figure 3b: Feature information balloon for a geologic unit

Base Layerg Unit Name Mariana Limestone, Halimeda-rich facies : - | v Dataset bundle Users of this data are cautioned about the locational accuracy of features
: within this dataset. Based on the source map scale of 1:25,000 and United Data SI0, NOAA, U.S. Navy, NGA, GEBCO
Unit Age Pleistocene and Pliocene . : oL States National Map Accuracy Standards features are within (horizontally) 013 Googls. - [ -
v Display citation 12.7 meters or 41.7 feet of their location as presented by this dataset. ) olumbia, NSF. NOAA GO()g C Eea rt h

Users of this data should thus not assume the location of features is exactly age © 2013 DigitalGlobe
- Clear results 1 ]
oo & S Oedloe Suvey OFR201-1234 [ rare Lvesire, s Links ' where they are portrayed in Google Earth, and how these features are Imagery Date: 4/4/2013  15°06'08.50" N 145°43'36.41"E elev 0ft eyealt 10775ft O

ESRI map service and KML data formats to better understand the capabilities and limitations of each format W e — ; Figure 2b: Feature information window for a geologic unit Sowrmtond-Betaset-frofie Mop-Ser | Positonaly relaied o otAERESRERRR RS Entad in Google Earth.
and associated software. Our objective was to maintain a focus on production of our GIS file geodatabase ( Figureb: Featurostiributo tabla for Geologic Units data layer IghiF  ZZEre” e A ' s adcitional GRI documents pafsiking o tri8 afaset 'cick the map i of
product as the core deliverable with the goal of deriving other data formats from our GIS file geodatabase Wb R et ' SR s g,
product. During this process we learned how an ESRI file geodatabase and accompanying ArcMap document —
(for data presentation) can be leveraged to customize output to other data formats, and how base ESRI
ArcMap publishing and ArcToolbox KML tools can be used to produce these derivative products.

ic Survey OFR-2011-1234 | Tagpochau Limestone, limestone member
ic Survey OFR-2011-1234 | Mariana Limestone, Acropora-rich facies
ic Survey OFR-2011-1234 | Donni formation, sandstope member
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Figure 1 C: GeO|OgiC Un|t |nf0rmati0n table P rOd u ct Ove rVieW ** To close this window 'click off' the Screen Overlay layer within the map title of this dataset in the Places Panel **

Product Overview The GRI is collaborating with the NPS NRSS developers to produce a custom Silverlight viewer to present GRI digital Figure 3d: Custom screen overlay with data source information

GRI digital geologic-GIS maps are available in ESRI 10.0 file geodatabase format. The accompanying ArcMap document geologic-GIS maps. The viewer interacts with other NPS NRSS online applications to first identify available park-specific
displays the map’s geologic data layers showing feature attribution (e.g., Geologic Units, figure 1b), symbology, labeling GRI map services and then retrieve and display the selected map service(s) in a user-friendly, online interface that is similar
and providing access to ancillary GIS tables (e.g., the Geologic Unit Information table, figure 1c). Furthermore, the product to basic ArcGIS, ArcReader, and Google Earth software. Feature attribution is available using the viewer’s Identify tool
includes map layer (.lyr) files that also convey symbology, labeling and other display properties so individual layers can be (figure 2b). Links to ancillary map documents such as FAQ metadata and the ancillary map information document, as well

added to new or existing ArcMap documents. Ancillary map documents and metadata are included with the GIS product as digital map product download files, are available to the user via the “Downloads and related files” section of the Dataset
download file. Detail window (figure 2c).

Product Overview

A GRI Google Earth map consists of a single Google Earth (.kmz) file. Feature attributes are obtained by clicking on
the desired feature (figure 3b), whereas GRI information and related ancillary map files are accessed through a formatted
map pop-up window (figure 3c). A custom screen overlay (figure 3d) presents the agencies responsible for producing the
source data, as well as the map’s use constraints, and how to access ancillary map files pertaining to the map.

This poster presents an overview and assessment of each GRI product format with a focus on design
considerations relative to format properties and software requirements and limitations, as well as commenting
on the adopted GRI solution (figure 1a to 1c¢, 2a to 2c and 3a to 3c). The basic steps of the how the GRI
produces map service and KML products, again both derived from our final GIS file geodatabase and ArcMap
document, are also presented (figures 4a to 4d and 5a to 5d).

Format Properties

» Geologic Features: Due to KML display limitations, certain geologic features such as points are omitted from the KML
product, however, thematic layer naming, display and organization in the ArcMap document are preserved within the KML
product.
Feature Attributes: Feature attribution is derived from the original file geodatabase and ArcMap document, and is stored
in CSS/HTML within the KML file and is accessed via descriptive feature attribution balloons.

. Feature Symbology: Symbology is directly translated from the ArcMap document to KML, however, complex polygon fill
patterns and line decorations do not display properly in Google Earth. This requires modification of the ArcMap document
to remove complex patterns and to generalize line decorations prior to KML export.

'L Ancillary Tables: Two methods are employed to convey table information in the GRI KML product. 1.) In the source map

information table the source map publisher and source map series number fields are converted to a single domain value,

. and then associated with the source map field in each feature class. 2.) In the geologic unit information table the unit
name, unit age and major lithology fields are joined to each geologic unit feature class. Associated domains and joined
table fields are written to the final KML file and are accessible in Google Earth via feature attribute balloons.
Ancillary Map Files: Ancillary files (FAQ metadata, a GIS readme file and an ancillary map information document) are
made available online and are accessed through links in the map title balloon and in descriptive attribute balloons. These
links are made accessible by modifying data frame and feature class properties in the ArcMap document prior to KML
export.

Format Properties | Format Properties

« Geologic Features: Geologic features are represented and grouped in thematic feature classes within a 10.0 file * Geologic Features: All geologic features present in the GIS data are present in the GRI Viewer. Layer naming, display
geodatabase. The GRI data model employs a feature class schema based on spatial representation (i.e., point, line or . and organization are all derived from the ArcMap document.
polygon) and geologic process and/or geologic association. The schema is designed to accommodate new features and/ Feature Attributes: Feature attribution is derived from the file geodatabase and ArcMap document, and is displayed
or features classes as needed. through descriptive feature attribution popups. Field names and values match what is displayed in the ArcMap document. &
Feature Attributes: Information about a feature (i.e.,. feature attribution) is stored within a feature classes attribute table. Feature Symbology: Feature symbology is derived from the ArcMap document with no modification requirements. .:y'
The GRI feature class schema uses a standard set of attribute fields with consistent field properties. Ancillary Tables: Two methods are employed to convey table information in the GRI Viewer. 1.) In the source map
Feature Symbology: Symbology, similar to source map symbology, is stored in the ArcMap document. Feature class : information table the source map publisher and source map series number fields are converted to a single domain value, '
symbology is also made available with individual layer files for incorporation into existing or new ArcMap documents. and then associated with the source map field in each feature class. 2.) In the geologic unit information table the unit
Ancillary Tables: The source map information table is linked to each feature class via a relationship class, whereas name, unit age and major lithology fields are joined to each geologic unit feature class. The associated domain and joined
the geologic unit information table is linked (via a relationship class) to just geologic unit feature classes. Related table table fields are then incorporated into the map service product, and are accessible via feature attribute popups.
information is accessed via the feature attribute window, or by directly assessing the table in ArcGIS. A Ancillary Map Files: Ancillary map files (FAQ metadata, a GIS readme file and an ancillary map information document) |
Ancillary Map Files: Ancillary map files (FAQ metadata, a GIS readme file and an ancillary map information document) are available online and are accessed through online links provided in the GRI Viewer. This functionality is a component
are packaged with the GIS data, and are accessed outside of ArcGIS using applicable software. " of the GRI Viewer, and is not a component of the underlying ESRI map service.
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GRI Map. Service Production, GRI KML Production,

Planners and policy makers are increasingly utilizing geospatial data to help guide and influence decisions about the management and protection of geologic resources. In an effort to grow with the The GRI map service production process begins with opening a finalized GRI ArcMap document and using the Map GRI KML production starts with a finalized ArcMap document and File Geodatabase. Symbology is first generalized
expanding availability of spatial visualization software, the GRI now produces the following formats of geospatial data: 1.) an ESRI file geodatabase and Arcmap document, 2.) ESRI map services and ' Service tool (figure 4a). First, the tool guides the map service publisher through the process of defining the server where in the ArcMap document to remove complex symbols including area patterns and fragmented line symbols that are not
the NRMapViews custom viewer, and 3.) KML Google Earth files. By maintaining focus on our GIS base product and by leveraging existing properties within the GIS file geodatabase and related ArcMap An ¥ the map service will be published. A Service Editor window (figure 4b) permits the publisher to review and edit map service supported in the KML format. A custom GRI-developed “KML Wizard” tool is utilized to gather and display project and map
document, and by using standard out-of-the-box ArcGIS tools, we have streamlined the production of multiple formats. e creation settings, as well as the ability to analyze, preview and finally publish the map service. The Analyze window (figure information (figure 5a), and to select the feature classes (data layers) that will be exported to the GRI KML map product

4c) presents errors, warnings and messages related to map service publication. Publishing errors must be resolved while (figure 5b). During processing the tool creates a KML-specific ArcMap document and file geodatabase, and then embeds
warnings and messages can be reviewed and marked as permitted exceptions. ArcGIS help provides information, as well HTML/CSS code for map title and feature attribution balloons in the derived KML file. Presently, point features are not
as solutions to resolve errors or warnings (figure 4d). | included with GRI KML map as there are issues with point symbology presentation and rotation. The GRI uses the standard

, sy ESRI Map to KML tool to export geologic data to KML/KMZ format (figures 5¢ and 5d). The resulting KML file is then edited
Q amme_geology.med - ArcMap to include the NPS graphic logo and the map’s custom GRI banner file.
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information at each map scale. T ﬁ'ﬂ To Raster Size of returned image (pixels) {optional)

Convert Vector to Raster (optional)
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7] Update missing metadata in document based on item description. You'll often wa.nt tq set scale-dependent label drawing for your map I.ayers to better Flgure 5C. AI'CTOO|bOX ShOW|ng Map tO KML t00| a5
handle these situations. For example, as you zoom out on your map, it may be difficult -

to see the more detailed information. Or, as you zoom in, information may be too

coarse. | OK | | Cancel | |Enviru:unments... | | << Hide Help | | Tool Help

In these cases, applying scale dependency to map layers can result in better drawing

performance as well as presentation clarity, which is achieved by drawing only what is (Figure 5d: Map to KML tool ShOWing input parameters

( Figure 4b: Service Editor Window for map service publicationi ( Figure 4d: ArcGIS Help window pertaining to a map service publication warning .
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Weary, D.J., and Burton, W.C., 2011, Preliminary Geologic Map of the Island of Saipan, Commonwealth of the Northern Mariana Islands, U.S. Geological Survey Open-File ArcGIS 10.X, Environmental Systems Research Institute (ESRI) Inc., 380, New York St., Redlands, CA 92373, http://www.esri.com Geologic Resources Inventory Web Site: http://www.nature.nps.gov/geology/inventory
Report 2011-1234, 1:25,000 scale, 1 sheet. Google Earth: Google Inc., http://www.google.com/earth/index.html

’ ’ ’ _ _ N _ _ _ ey : National Park Service Geologic Resources Inventory NRMapViews, NRSS Inventory and Monitoring, and Geologic Resources Divisions
e L R B ey pe i an R icinifysSaipan, Commonweditiof Microsoft Silverlight, Microsoft Corporation, http://www.microsoft.com Colorado State University Geologic Resources Inventory Web Site: http://warnercnr.colostate.edu/geo-research/departmental-research/geologic-resources-inventory The three color photographs were made by Stefan Krasowski/Flickr and used under a Creative Commons Attribution license.

Northern Mariana Islands, adapted from a U.S. Geologic Survey Open-File Report map by Weary and Burton (2011), National Park Service Geologic Resources Inventory,
AMME digital geologic-GIS dataset, 1:25,000 scale. The two black and white photographs were made by Dennis VanderTuig/National Park Service.

The background image is Google Earth Digital Globe imagery of American Memorial Park on the island of Saipan, Northern Mariana Islands captured on March 24,
Geologic Resources Inventory Products Web Site: http://www.nature.nps.gov/geology/inventory/gre_publications.cfm 2013.
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