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- Are you a park visitor with an interest in the rocks (- .

Teacher Use Example: WCIHS

The NPS Geologic Resources Inventory Western Colorado Imaginary High School
team is regularly approached by teachers
looking for ideas and resources to aid in

teaching their students about the geology of Doar GRI Team.

Interested in a National Park's Geology? Co§?a&do

Are you an educator interested in teaching | =—————

1.5 Department of the Interior

U.S. Department of the Interior
National Park Service
Natural Resource Stewardship and Science Directorate

your students about the geology of a park?

IMatural Fesour ce Program Canter

Dinosaur National Monument
Geologic Resource Evaluation Report

NMataral Resourcs Report NPS/NREPC/GED/NER—2006/008
Dinosaur National Monument

GRI Recommendations: The Gri Google Earth Product along with the Geologic

Report, Ancillary Map Information Document, and Map Layout are excellent tools that allow students
to virtually explore a park and learn about geologic features and processes. There are many possible
ways to use the products in the classroom. Here’s one idea that encourages students to use the GRI
products to go on a virtual scavenger hunt and explore a park and learn about the geology.

PrOﬁle: [ am a tourist and an amateur geology enthusiast planning a visit to Glacier National Park (GLAC). [ am GRI Recommendations:

particularly interested in the geologic features [ will see along Going-to-the-Sun Road—one of the park’s main attractions.

Figure ED3. DINO GRI Ancillary
Map Information Document showing
part of the unit description for the

Morrison Formation (Jm).

GRI Ancillary Map Information Document

1. Download the GLAC GRI Google Earth KML data from the GRI Publications page.
2. Download the GLAC GRI Report from the GRI Publications page.

Produced to accompany the Geologic Resources Inventory (GRI) Digital Geologic
Data for Dinosaur National Monument

May 1, 2018

SklllS: [ am a casual user of Google, Google Earth, and Adobe Reader. I am an amateur rockhound with instinctive
curiosity, and a basic knowledge of geologic terms and concepts. I can read most basic maps.

dino_geology.pdf

Version: 7/12/2013

DINO GRI Map Document 33

Step 1: I downloaded the GLAC GRI Report flrSt and browsed the GeOlOgIC HlStor}’; and GeOlOgIC Features and F - o o = —— ; ‘ 2y - == - . T “ the U'S' Natlonal Parks' Thls example US€ES g:ggehé?:szcg]:;::zaer;?oz(;eBien:%ag;e;L']r:n\:lvqeesrtseL%?ﬂ:;g?gxatggsﬁcz;ﬁIrI] IUW|S” giéﬁatfclggprgﬁ?;@ Sample ExerCise: ;Doprrnr;xmlfmactigr:g\?;rgteg?l;cs:ulggsg‘eeszg::‘en;n:ssptegfhllpl(t'_gﬁ:::h;\gs(sgt%egasgoiﬁom(BOOR) The
o 0 - - o o g = = C iti d visiti I National Parks. In th f Is, I ickly | d
Processes chapters for some background information (see figures GT1 - GT 5). The easy-to-read text and illustrative ' a hypothetical inquiry letter (Figure ED1) thatta U.S: Netlonal berk Syetemconteing some of e Most Spoatacua 12a0hing eXompIeS o Aoy ot ot oo k. o gt e minied

Geologic scavenger hunt exercise (classroom lab or homework assignment)

and others, 1979), occurs at the base of the Morrison Formation. This sandstone may be correlative with

geologic features and processes in the world.

Appl‘oach: I go to the visitor center at the park and ask about Google Earth KML data that include geologic

: : : : . raphics helped me to understand the geologic story of the park before embarking on my own tour. from a high school earth science teacher to ; . e o 2 P e o
information. The park ranger/interpreter points me to the Geologic Resources Inventory. stap P 5 5 y p 5 y q o] _  woul e 1 use e workdclass gectogy ofthe NationalParks as. naturallabortory o emch Example Park: Dinosaur National Monument (DINO) o e AP
emonStrate a pOtentla Classroom exercise my students basic geologic concepts in an interesting and engaging way. Ideally | would love to Jm- Morrison Formation (Upper Jurassic)
- k d field tri | parks, but lack of funding for field tri kes thi o . 57 o - -
using GRI products: Google Earth product imposeible. So instead, I'm intereeted in diassroom or lab exarcises that allow the stusents to Assumptions: Students have access to computers with Google Earth, ability to view PDFs, internet I Mo rortin D vl sty

but full thickness exceeds 200 m in adjacent Plug Hat Rock quadrangle (Rowley and Hansen, 1979). (

virtually explore the National Parks and learn about the geology.
GR! Source Map 1D 36). (GQ-1536

access, and basic understanding of Google Earth. Teacher has basic understanding of geologic
concepts and Google Earth.

Jm - Morrison Formation (Upper Jurassic)

Soft, green, greenish-gray, light-gray, red, purplish-red, dark-yellow, purple, and white shale, claystone,
and siltstone, and less abundant interbedded thin- to medium-bedded, crossbedded, fine- to coarse-
grained lenticular sandstone. Includes local mudstone and marlstone predominant, but in the lower part,
— fissile shale is more abundant. Chert grains of several colors are common in the sandstone and
conglomerate. The upper part may include rocks assigned elsewhere to the Cedar Mountain Formation
(Lower Cretaceous). Locally is subject to landsliding. The contact with the underlying Redwater Shale
Member of the Stump Formation (Jsr) is poorly exposed and thus only approx. located in some places.
About 200-300 m thick. (GR! Source Map /D 39). (GQ-1560).

(Figures ED5 and ED6), ancillary map

. . . | saw that the NPS GRI program produces Google Earth versions of National Park geology maps.
lnfOI'mathH dOCU.ment (Flgure E D 3), and My students are familiar with Google Earth and we have access to a lab with computers, so | think
the GRI Google Earth geology maps might be a way for my students to study National Park

report (Flgures EDZ and ED4) to learn about geology. Do you have any lesson plans or advice for using GRI products for teaching geology?
the geology of Dinosaur National Monument. Thank you for your help!
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Instructions: 1. Download the DINO GRI Report from the GRI Publications page.

Jm - Morrison Formation (Upper Jurassic)
Additional unit description not provided. (GR/ Source Map 1D 41). (GQ-835)

PUOCWID:

Jm - Morrison Formation (Upper Jurassic)

Soft olive-gray, gray, red, light-purple, and bluish-gray shale, claystone, and siltstone; less abundant
interbedded medium-bedded, crossbedded fine- to coarse-grained sandstone in lenticular beds. In upper
part of Morrison Formation, mudstone and maristone predominate, but in lower part fissile shale is more
abundant. Includes local conglomerate and limestone. Contains bentonite clay beds, and commonly is
subject to landsliding. An extensive crumbly gray thin- to medium-bedded medium-grained sandstone,
about 15 m (50 ft) or more thick, occurs at the base of the unit. This sandstone is correlative with the
Windy Hill Sandstone Member of the Sundance Formation (Upper Jurassic) of Wyoming and north-
central Colorado (Pipiringos, 1968, 1972; Pipiringos, Hail, and Izett, 1969; Pipiringos and O'Sullivan,
1977; Imlay, 1979). It is about 14 m (45 ft) thick in the NE 1/4 NE. 1/4 sec. 8, T. 3N., R. 103 W.,, but is
thinner east of the quadrangle (Imlay, 1979; G.N. Pipiringos, unpub. data). Contact of the sandstone with
the Redwater Member of the Stump Formation is poorly exposed and approx. located. Thickness

Sincerely,

2. Download the DINO Google Earth KML data from the GRI Publications page.

~Horn Carbonate mud and

algal mats
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Continual calcite—T= 3. Extract files from dinokml.zip, then double click on “dino_geology.kmz”

A \ =3 precipitation o Earth Science Instructor estimated at more than 200 m (650 f). (GR/ Source Map /D 42). (GQ-1514)
\V\ / Col= / = = — Western Colorado Imaginary High School Jm - Morrison Formation (Upper Jurassic)
= ——— ———— = - - " Interbedded varicolored siltstone and claystone, light-gray sandstone, and some chert-pebble
= / / —=— == In Google Earth, create new folder in “My Places” in the Places Table of Contents (left hand side of e L T e e L ot
o 2 / = = ] Age Ui rosion Resistance Sl e Hazard Potential Mineral Specimens | 1, significance (G Sodreediiap Bilool (L)
3 .77 W\ screen) by right clicking “My Places>Add>Folder” Name folder: DINO_StudentName
7 Shifting

"Living layer" of

substrate;

bentonite in 2013 NPS Geologic Resources inventory Program

mudstone

blue-green algae ———m i

o ,

Westemn Colorado Imaginary High School For each of the questions explore the GRI Google Earth Product and use the GRI Report (dino_gre_rpt_

. : : : A Sk ! Layers of algal remnants iahting uni ) . . - . . . )
Figure GT2. Schematic graphic of : , _ _ _ _ and calcite precipitate Hame et s J view.pdf) and the GRI Ancillary Map Information Document (dino_geology.pdf found in dinokml.zip) |
glacial ice forming modern features at Figure GT3. View over Grinnell Glacier by Trista L. Thornberry-Ehrlich. Aociadunigst s - lone - x x
GLAC by Trista L. Thornberry-Ehrlich. Figure GT4. Diagram showing layer-by-layer buildup 4 ‘ to answer the questions below. ;E‘\}g;igiiaéiiomm
of fossil algae by Trista L. Thornberry-Ehrlich.
Eigure ERTHypometcaing ity eiier When asked to find a location, use the “Add Placemark” tool (looks like push pin on the Google Earth Y

Figure GT5. Stromatolites in the Helena Formation (Yh) by Trista L. Thornberry-Ehrlich. Re S O u I ‘ e S 1

Step 2 1 then downloaded GLAC GRI Google Earth KML data. Upon unzipping this file, I double- Step 3: Zooming in with the roads layer on (see figure GT7), I could see the trace of Going-to-the-Sun Road beneath the geologic %\c h P tool bar at top of screen) and name it an appropriate name such as “StudentName - Q1: Sandstone”

¥/ B3 GLAC - Folds

clicked on the glac_geology.kmz file in Google Earth. Below is what [ saw (see figure GT6): units draped over the 3-D aerial image of the park. This allowed me to identify prominent landmarks and views along the route. TheGeologicResources Inventory(GRI) and save it to the folder you created (DINO_StudentName). For questions where you are asked to trace e iians |
T —— === — = S T - % \o f e @ e Srerieries fneled vrcker e Neanel Bak e a feature, use the “add path” tool and save it to the same folder. oot | o | o
= " S o Service (NPS) Natural Resource Challenge. The goal of the GRI is to increase 4 7 At end of exercise, save your marked locations by right clicking on the folder you created “DINO_
= understanding of the geologic processes at work in parks and provide accurate geologic i StudentName>Save Place As” and created a .kmz file named DINO_StudentName.kmz el
e Ge information for use in park decision-making. Sound park stewardship relies on understanding O Submit saved .kmz file to teacher for discussion/evaluation/grading. B2 e F— —
natural resources and their role in the ecosystem, of which geology is the foundation. The GRI program is a l‘ ] brnerties Table from the DING GRI Report
e 3 DR R | 17 cotset s compiteq s  component of ne Geoige Resources partnership between the NPS and Colorado State University (CSU), and relies heavily upon mapping organizations

L3
: T Meonitoring (I&M) Division funded program that is administered by the NPS GG Gesloge Hesourse Evaiualion:Hepois
» /B GLac- LmEE,D,kESg Geologic Resources Division (GRD). Source geologic maps and data used
13
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Example Questions:

Question 1 - Find and mark (with “Add Placemark”
tool) locations where you would find:

e e o i S R such as the U.S. Geological Survey and individual state geological surveys in developing its products.
GLAC - Geologic Unit Labels yr e 3 » ~ . g
] ‘@?\JPGSLS;ES:::W o = 4 ; P i Users of this data are cautioned about the locational accuracy of features
3 g o within this dataset. Based on the source map scale of 1:100,000 and United

. T States National Map Accuracy Standards features are within (horizontally)
m + [+ = o : x 50.8 meters or 166.7 feet of their location as presented by this dataset

o7 U v o o s notaseume et ofetires s acty This poster presents the suite of GIS, report and map products produced by the GRI and suggests four potential use cases from the e ——————— e —

A o ymmngotta:g perspective of different potential interests in a park: geo-tourist, educator, researcher and park resource manager. The four use cases were a) Sandstone  b) Limestone  c) Shale o [ ————

U S g designed to highlight the use of different components of the GRI suite of products based on expertise, software availability and/or a specific need. Question 2 - Find and mark (with “Add Placemark” T

B Each GRI product is defined below along with required software. To find these products go to the GRI Publications page at: http://go.nps.gov/gripubs. tool) locations of geologic units of following ages P

(1eh8 (Type Unit Name in Description Field when you create

:iv‘"’r Y a Pl k) v P\e:cas ¥ Places
E aCemar . ',’ :SDMZPI::,ES I = B My Places o
: - T T Sightseeing Tour » [¥/E3 Sightseeing Tous =Sy ot s a
= = ‘ : S . NA
_— G \ o~
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Flgure GT6. The GLAC GRI GOOgle Earth KML data. "ﬁ o024 Flgure GT7. View of a portlon of the GOlng_tO_the_ . 2:Fault-River e DI?(SBS:ntila:z- 2:Fault-River U.S. Geological Survey GO-1403
s Mot Mount Gould Pollock Mountain Swiftcurrent Mountai unt Wilbur Glaci onal Park  Divide Mountain Ri ing-To-The 5 Landslide d its (unit ludi it @ld and QI
1 Sun Road with the GLAC GRI Google Earth KML data. a) Quaternary  b) Cretaceous c) Jurassic s s et o s g
? -3 A )3 - g ™ w (@] & Digital Geglogic Map of Dinosaur National I ner v - - e Holocene and Pleistocene
# Vol s Fa e fo il Yl NN 0000 cmaegmT S e

[ 8 &8 Temporary Pla
~ (@& Digital Geolo
¢ 23 DINO - Lineaments
*/E3 DINO - Linear Joints

| Geologic unit descriptions, as well as source map ancillary information and graphics (if applicable) for this
dataset are available within the GRI ancillary map i ion .pdf- dino

ngj wJ G e UJ Ugj C- GJS Da w G 8 UJ Ugj c E:ep Urt Question 3 - Find and mark (with “Add Placemark” g

GLAC GRI Map Document | 16 tool) locations where fault crosses: 5 b crtope o ; 5 oo
gzﬂ%ﬁﬂfumts - e bt U.S. Geological Survey GO-1515 Inventory I 2 2 . & : 33 :ggi:gi}";‘:?ﬁx:m
GLAC - Geologic Units - Helena Formation - Helona Formatlon (Yiddle Proterozol® Digital geologic map product designed to reproduce The GRI Geologic Report is a comprehensive report that provides ) Road b River B IS R S

Ste 4‘. I th l d th t l l th Generally subdivisible into three parts at most exposures in park. Lower contact of the Helena is placed g g g p p g p g p p p p . . . « » —— — =

. en place e mouse cursor on a particular color on the y le i P ost exposures in park. Lower con P - Find and mark (with “Add P Kk FET T NS

. L . . on top of a 1 B-miick intena o reen argiie of the Empire Fomaton. Thickness ranges fom 760 m all aspects of traditional paper maps in a GIS an in depth discussion about the geology of a specific park Question 4 - Find and mark (with Add Placemar —i el
map and clicked, and a pop-up containing information about that unit Unit Symbol v P e e e e e @ P pap P . P 8 gy P Pates tool) location where you might find landslide deposits e
appeared (see figure GT 8), This information provided a bare minimum Source Unit Symbol Yh o iqtfrf; raE:r:t.tzﬁn:tIztassznur?E;g;:}l;rttergﬁtfn:rg? romatolitie Inmeatone about 30 m thiek. knawn D load File Contai R N — Question 5 - Find and mark (with “Add Placemark”

\ . . . . . Mot MNA the Conephyt {Rezak, 1957), i ed of Baicalia-Conophyton stromatolit [ 0 5
of information. I would like to know more and I notice there is a link to a — — (Horodyski, 1983, p. 407). Massie character of Conophyton zone (shown by biue symbol) causes it o i vioad 1ie Lontains _ _ _ - _ - - _ _ cport Lontains tool) location where you might find an alluvial fan
GLAC GRI Ancillary Map Information Document so I open that. This link i S S E TR S o e P e e ). 1) ESRI Geodatabase holding thematic layers of geologic data along with unit information and 1) Identification and description of key geologic resource management issues. 2) Discussion of _ | o )
brings me to a PDF that had very detailed information about the unit (see i Name elona Formation Gealogic D et o o e e B ot nent of et e ot 2 230 vt source map tables. 2) ESRI map document (mxd) and layer files containing map symbology geologic features and processes important to park ecosystems and management. 3) A map Question 6 - Find and mark (with “Add Placemark
Unit Age Middle Proterozoic inventory thick. A few hin beds of etz arertte and stromatolic mestone are present i the middic port of and other display parameters. 3) Ancillary map information document (see below) unit properties table that identifies characteristics of geologic map units. 4) A brief tool) a location where you might find a fossil
1 _ thick. A few thin beds of rt it d st tolitic li t t in th iddl rt of th " . . -
figure GT9). I may not understand ALL the vocabulary, but at least I know i, Tickness 380 ot rrodsecon, Lowe o coras f ik oty g Iremone. . . ny . e . > . o7 - Find the Solit Mountain Anticline (T
G e I See Gt e e iidlon T deskle we rele o e el beds near top, thin beds of horizontally laminated and molar-ooth dolomite in middle, and interbedded 4) FGDC Compliant Metadata in FAQ format. 5) GIS Readme File introducing the geologic history of the park area. 5) An overview of the digital geologic map data. Question 7 - Find the Split Mountain Anticline (Trace
more a . Geologic unit descriptions, as well as source map ancillary information and graphics (if applicable) for this quartz arenite and thin-bedded dolomite near base. Thickness 180 m at measured section. (-1908-F) GRI d . t . t f . GRI d t l l l . GIS d t with “add path" tOOl) Figure EDS. Screen capture of the DINO GRI Google Earth KML product Figure ED6. Screen capture of the DINO GRI Google Earth
. . . dataset are available within the GRI ancillary map information .pdf document: glac_geology.pdf dana serving as an entry point ior using 1g1tal geoloigic- data. ) o . ; . ' . : :
gu1de for myself with screen shots and dccompanying text. Figure GT9. Unit description for the Helena Formation (Yh) in R ired Soft . Anint T PDF vi like Adobe A bat fhlowclinl;g ali)lc;ssﬁ)le SO]utli}? t((): e;(amgleR(.luestlon 2 (location where KMLtr)rocLuct s.}}cowmg adposmlb}eLsol;tll%n t(;) exar.r;ple
Figure GT8. GRI-formatted Google Earth pop-up window. the GLAC GRI Ancillary Map Information Document. equn“e ortware: n interne rowser or viewer like ope ACropat. sland Park Fault crosses the Colorado River). question 4 (unit mapped as Ql - Landslide deposits).

Required Software: A current version of ArcGIS

0 : (" Carth K0
Are you a researcher interested in Google Earth KML

_ N |
Re S e a rCh e | = conducting geologic research in a park? a basic visaalization of GRI digital geologic-GIS

data draped over Google Earth imagery and elevation data.

Map Layout '

The GRI Geologic Layout is a print quality map
showing features from the GRI digital geologic-GIS data. \ A )/

Park Manager: ;s s
B information for resource management decisions?
Layout Contains: | _

1) Geologic data draped over hill shaded U3 Depimen o i g ’“ﬂ? Profile and Goals:: recently started my job as a park resource manager at Bryce Canyon National Park (BRCA) in southern Utah. I have a scientific
relief and geographic base map information such as roads and A [G (biology) background, but I'm not a geologist. I also have some familiarity with GIS software, and working with geospatial data. As I start my new job I'd like

to quickly and efficiently learn about my park’s geology and how this can help me better manage my park. Specifically, how can I learn about my park’s geology
and its geologic issues, features and processes, and what are the special and unique geologic resources, if any, I need to be aware of to protect and manage?

Pr()file: [ am a graduate student interested in prehistoric ecosystems. [ know a number of different organisms are preserved (see Paleontological Resources
figure RS3) at Florissant Fossil Beds National Monument (FLFO), and have chosen this park as a study area to begin gathering data.

Download File Contains:
1) GRI digital geologic-GIS data with custom balloons showing GIS data
attribution and links to important NPS websites. 2) Ancillary Map Information _ _ _ :
Document (see below). 3) FGDC Compliant Metadata in FAQ format. 4) GIS Readme File major water bodies. 2) Relevant park locations of interest such as park Bryce Canyon National Park
introducing the GRI and serving as an entry point for using GRI digital geologic-GIS data. entrances, visitor centers, campgrounds and other popular park attractions. Geologic Resources Inventory Report

Matural Resource Report NPS/NRPC/GRD/NRR—2005/002

The incredible fossil record at Florissant, which consists of organisms
that are not ordinarily fossilized, has enabled paleontologists and geolo-
gists to reconstruct a relatively brief moment of time at the end of the
Eocene Epoch (about 34 million years ago). The fossils at Florissant are
of five types:

SklllS: [ am well versed in reading scientific literature, and have pre-existing familiarity with both general geologic concepts as
well as more specific familiarity with my study focus. I am at least moderately capable with ArcGIS and have access to it on school

computers.
While searching online for geologic information about my new park I first came upon a geologic article that briefly discussed the erosion of Bryce Canyon'’s

spectacular geologic hoodoos, and that the amphitheater rim which provides an incredible panoramic view of the hoodoos is receding. Both issues directly
affect park management and a park visitor’s experience. How can I learn more about these issues, as well as other potential geologic issues and resources at
Bryce Canyon, and how can I incorporate geologic and other geospatial (GIS) information to better understand, manage, plan and communicate these issues?

Preliminary Research: : began by downloading and reading the FLFO GRI Report to get a better sense of Required Software: Google Earth R e S e L scT SRR l1ke Adobg Acrobgh

both the park’s geology and the history of fossil collection (see figure RS1). Citations in the report lead me to paleontological

R T e—— 1. Plants- redwood stumps; palynomorphs (pollen and spores); leaves,

fruits, seeds, and flowers

u
. . . . . . - “ - - - L] . ,’ L] )
Plannlng. I planned my fieldwork with the Google Earth KML (see figures RS2 and RS4) by tracing a path leading me by 2. Diatom mats (see “Sedimentation and Fossilization” section L L
exposures of the fossil-rich Florrisant Formation (Tf) (see figure RS3 and RS5). From those locations I could walk sections of 3. Spiders, insects, and myriapods (multi- legged arthropods) A ro ach' : :
h ] b d d th ] ' 4. Mollusks (clams and snails) and ostracods (microscopic crustaceans) Anectllzieug Viare \ n-ri ' ~ anr pp » While browsing Geologic Issues 4 4 —— "
the geology to better understand the paleoenvironment. : ANCIIAl /2 niormation pocument s lib Table of Contents Tt s Gty T iy b ottt ook
.are . L Ctors; [ € O] (& C] 2 18 N € amao
5 Ve rteb rates_ fiSh birds and mammals Figure PM1. Cover of my par S 1 rary I Came upon a A Geologic Resource Evaluation gcopingsegsi g»zugrcssic:jr}al §t;css v;zlas d}ilrbcttlcd infa nlor/thcas‘t_- p pr(jlt(egti\re yfigetagve cugveris]iow,g) t};e emsi()n()l‘sulf)t
: : : , : : ST e ot Foures . Pk oty 15151999, 0 diseisgelogc 1 e i e
Google Earth Pro A P D F d ocu m e nt t h at co nta I n S So u rce m a p s u rro u n d I nfo rm atl o n a n d s u p p I e m e nts t h e G IS p rod u ct . (AUthorEdpby Toista hardco py Of the B RCA G RI Rep O rt QUPES cicuriinnucisaonsrmusnisssninssisssansssnsnssiussssssssstssssisssnsionsssssanssiassissasnsissansesusssmsnnssns mapging: an;lj fo assess resolm"ce managelmen w](irds, rl\crpcddiwlar tothe comprfjssivc str’css direction. rctrcegt due to Endcréutgng of the pink limestone
) ) ) . . . . ) o " synthesizes t escoping results, mn particu ar, 1 The faults at Bryce Canyon are trending east - west. member at its base (Lindquist, 1980).
File Edit View Tools Add Help ) . . . . . . EXeCUtiVe SUMMAY .....c.cociviiiiiiiiiin s 1 Syn Tmagine pushing a rug on a wood floor, any ripples in th
Figure RS1. Section of GRI FLFO report detailing paleontological resoruces (Authored by: Katie KellerLynne). ) Thornberry-Ehrlich). th at dlSCU.SSQ sin detall the geOlO gic from resource managers. mpreputingagonswooloompmplaiike L
Document Contalns. Thor’s Hammer, a Introduction pushed, not parallel to that direction. Somewhere in the erosional process responsible for the
0O ' ) h . . f d Purpose of the Geologic Resource Evaluation Program 3 Slop.e Processes_ . ) . Paria amphitheatre is an intermediate step, one where a
[ [ [ = . . . . . prOmlnent hOOdOO and lStO ry, lS Sue S’ eatures an GEO0IOGIC SOHING ... Ehe mi‘:—'m? erosion <{{)tlhi_releli1tlvely soft Ter;l]:lry glamn ?n()ther.the(;ry\reﬁar{i/?ng th"—'lt‘hruTE fag}t; a]tdBr.VCIf‘ small fragm_ent of lcapmck b(ylds 0N to @ narrow spire of
1) Source map citation information. 2) An Index map showing NPS boundaries and the extent of GRI digital geologic-data. T S Seotonic lesuo Canyon mobes he Marysale e ld o e St The foraton of st an hodos s party
W N - - - - - is majestically shown processes the park, and addresses o o 8 o g o o millonyor e e mbeS o i on e o ol
3) Geologic unit ages and descriptions. 4) Geologic Cross Sections. 5) Correlation of map units. 6) All other pertinent e _ : Sty and iing re o of he most mporatgologia e et volumesof bt molten ok up hrough he s iggs ofthe Pra amphihcatecloely ollow h renc
y hoodoos these in a manner intended for a a7 Merploay and ot Load th s by vlcni ok (some 3k 3 G Tk (n et (o o0 okt s v
. . . . . . . . . . 0nfLq q q QLOF [SSUGS. ..o 'he lls6F the Par: Hitheatre have steen dlones. rer 1,035 kmm, 400 l: ¢ Mz ’: le), = x ps Care 2 cracks
images and information contained in the source publications used by the GRI. This documentis found in the GIS download within the scenic Paria o i o Corlen ; e ey o PPl g CpreSOe (TN B e e e T
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Figure RS5. Fossilized tree stump within the Eocene-age Florrisant Formation (Tf) (courtesy NPS). Tf1 - Florissant Formation, unit 1 (Eocene)

Tew - Claron Formation, white limestone member (middle to lower Eocene) 4w
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Eocene-age Claron Formation (Tbp, shown in pink). The park’s geologic S including the spectacular Thor’s Hammer hoodoo. Pop-ups associated with the
hoodoos are formed within this unit from frost-wedging and rain erosion. A KML data are also displayed.

Tep - Claron Formation, pink limestone member (middle to lower Eocene) : - T
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including perhaps visitor impact, could be developed!
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