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/KH *HRORJLF 5HVRXUFHY ,QYHOQWRU\ *5, LV RQH RI LOYHQWRULHY IXQGHG XQGHU KH 1DWé|I§B£O SDUN 6HUYLFH 136 1DWXUDO 5HVRXUFH &KDOOHQJH The GRI report for Timpanogos Cave National Monument includes the following sections: &68 UHVHDUFK DVVRFLDWHYV DQG *5' VWDII SURYLGHG 7LPSDQRJRYVY &DYH 1DWLRQDO ORQXPH
designed to enhance baseline information available to park managers. The Geologic Resources Division of the Natural Resource Program Center 1 LYHU ERWK (65 ODO *HRGPWDEDVH DOG VKDSH IRUPDWV ZLWK DWWULEXW/H WDEOHV IRU ERWK IRUPDWV FROYH\LOJ LOIRUPDWLRQ DERXW WKH RI WKH VFRSLQJ PHHWLQJ GLJLWDO JHRORJLF *,6 GDWD DQG WKH JHRORJLF UHSRUW VXPPL
DGPLQLVWHUYV WKLY SURJUDP /KH *5, WHDP UHOLHYV KHDYLO\ RQ SDUWQHUVKLSY ZLWK &&RORUDG é_l é/ly sé_l(%&lza/ grtYelsw}n 8‘ OW rg *HRORJLFD 6XUYI$\ LQ%L%(L(G(;( Executive summary and Introduction ILPHVWRQH LV RI SDUWLFXODU VLIJQL,FDQFH EHFDXVH LW LV WKH JHRORJLF XQLW WKDW KRV
VWDWH VXUYH\V DQG RWKHU RUJDQL]DWLRQV LQ GHYHORSLQJ *5, SURGXFWV 7KH JRDOJRI WKH ;M@D QRERRVE oA R0 B bW A JEB BRI KR SHRFHEE S B R o Rt 1R LQGLY G XDO GbWIE VXRRDUD G 6 WIOHS I HA | 6 PIDEWG/RIEX FVKOHWU HISIRU WY K DW S UHV H QW V DQG ~ 7KH *,6 GDWD FDQ EH XVHG WR XQGHUVWDQG WKH VSDWLDO GLVWULEXWLRQ RI WKH
work in parks and provide accurate geologic information for use in park decision making. Sound park stewardship relies on understanding natural DOO *.6 FRPSRQHQWYV RI WKH *5 GLJLWDO JHRORJLF PDS IRU 7LPSDORJRV &DYH LO D X\HU IULHQ GONMRUPBHHW WK Hy £ 5,260 R DUPE GHHRE BOFOYHUMWWLQJI DQG KLVWRU\ RI 7LPSDQRJRV &DYH 1 WLRQDmf@ﬂ/@fgrmat|quTh@g§@ogmgepo{t PRI WE Hetallpdinfarmatigraqrtitime\unit and its particular properties. Combining information from
UHVRXUFHV DQG WKHLU UROH LQ WKH HFRVA\VWHP Rl ZKLFK JHRORJ\ LV WKH IRXQGDWLRE ’ ’ the GIS data and the report, park resource managers have a powerful tool for determining which locations are suitable for development, which areas
\ | OHW GD §§ HD |_| |_| Geologic Issues QHHG UHVRXUFH SURWHFWLRQ DQG ZKHUH SRWHQWLDO KD]DUGYV PD\ H[LVW |
ZR&U6N8 \?SGDHVE?(\Q/LLGQHWE'E\L,JV?(O*;.R\?V'\*/DLI? IZI):VL\JII\_IIVEI)—IV(\SE?_\EQ??/CIB:RGSHLEI_\IJOIEI—ISI—%V?/\I]_(&J\IJ_IVRCI)DI\?/VJLSFDiLI\JIIi{/GVi/(II;WL\gII—I UWEY\HPLDg PRp JO W 9'% Wi WF\HNDV\?Q‘%?@@VWHB HQJVBBELPBVSH VSHFL{F LQIRUPDWLIRQ VXFEK DY ig\PAUR BRI UIHY RX D WD FVLF@L@THPNrRQZWV\LWN/ﬁM/\D(ZQ\D\FN'HIDWFHLG:LD\/@\GDVVRFLDWHG ZLWK WKH :DVDWFK )URQW PLQH IHDWXUHV VORSH SURFHVVHYV FDYH UHVWRUDWLRS - *\ S o (R e
Lm ndedl %v}{m %Jn i r'é Ft t§ tEF LV VA (D WALHYV: DR SUHVHUYDWLRQ ZLQG HURVLRQ VHGLPHQW ORDGLQJ DQG VWUHDPARZQZMWRI LYY XBQGHHVHDURRRPPH é[‘?%ﬁﬁa\\// fOU 1 Ql RO ORQXPHQW  WKH "HVHUHW 7L FH VAR GO B VU
SURFHVVHY S5HVHDUFK DVVRFLDWHY WKHQ SURGXFH D UHFRUG RI WKRVH PHHWLQJV LQE VFRSLQ I§ a R lQ Lt‘j—bﬁ DERLW WXKH, BNV WEF%bWHQWV RI WKH *5, 6 SURGXFW DQG UHFRPPHQGY HQWU\ SRLOQWV IRU YLHZLQJ DQG XVLQJ erosion, formlngsteepslopes The limestone is unsuitable for development in areas where dissolution is high L" " o=
DQOG FUHDWH GLJLWDO JHRORJLF *,6 GDWD IRU XVH E\ SDUN VWDII &68 UHVHDUFK DVVRFLDWHYV KtPeYGI_ngtQNHQ LQ F Qj’QNKH 136 *5, *HRORJ\ * _ DV SHUYDVLYHO\ GLVVROYHG DUHDVY GR QRW SURYLGH WKH VWUXFV KH .
Geodatabase Data Model to detail a series of guidelines for the capture and presentation of the geologic-GIS data, as well as designing the map Geologic Features and Processes DSDELOLWLHY QHFHVVDU\ IRU ZDVWHZDWHU WUHDWPHQW 7KH X IH U
unit properties table which provides a link between the properties of the geologic units on the digital map with the rest of the geologic information in Ancillary Tables **HVFULEHV WKH &KDUOHVWRQ )DXOW =RQH IRUPDWLRQ RI WKH LFBDH R QRSV NSCOMNHN1 O VQ & QB@SGHR/Qm\a&/$e|§|ogr'6|ew&5'e?n¥nt[)p}é{n to protect exposures of the Deseret Limestone from park visitors in |-
the report of interest to park natural resource managers. t7KH *HRORJLF 8QLW ,QIRUPDWLRQ 7DEOH GLVSOD\V GHWDLOHG QDPH DQG DJH LQIRUPDWLRQ DERXW JHRORJLF XQLWV FRQWDLQHG ZLWKLQ WKH 7LPSDQRJRV &DYH *,6 search of fossil samples. In addition, the information contained in the report and GIS data can be used to |8
data. ’ Map Unit Properties Table KHOS LGHQWLI\ KDELWDWV IRU YDULRXV SODQWY DQG DQLPDOV RU* SOVWDQFH: WKHJED Y1
This poster presents the GRI map and report products created for Timpanogos Cave National Monument, focusing on the Mississippian Deseret +The Source Map Information Table contains citation information for all mapping data used in the creation of the GIS data. $3UHVHQWY SK\WLFDO FKDUDFWHULVWLFV SRWHQWLDO UHVRXUFHV FXOWXUDO LQIRUPPWLRQ DG\ \SFULARYQWIH: K D/ELIW by PR 1P IRX M B KQX Q L RNQR'QDW KHH G Jbh W B O YIHH R QR ,““ OD ~7KH QH
Limestone and its implications for park resource management. tBoth tables are linked through a relationship class to be viewable along with the GIS data in ArcMap. ¢JXUH DUH IDPRXV IRU P\AULDG VSHOHRWKHPV LQFOXGLQJ UDUHE H[ PSIOHVe'Ry KHO LRW LWt
Geologic History IURP XQLWYV VXFK DV WKH '"HVHUHW /LPHVWRQH DUH UHVSRQVLEOH D ROF
- GRI Map Help Document tDescribes the rocks and unconsolidated deposits that appear on the digital geologic map of Timpanogos Cave National Monument, the environment *HRFKHPLFDO VDPSOLQJ RI "HVHUHW /LPHVWRQH DQG DVVRFLDWHG) _ OG
_ t3URYLGHG LQ 3RUWDEOH 'RFXPHQW RUPDW SGI DQG LQWHQGHG WR VXSSOHPHQW WKHI*,6 GDWD ENgighRtivasesunits Jvene deprdited Rod the Grring o geslogic avents that ergated tbe/presank landscapeg/ DE O H V and data regarding the timing of cave formation. The GRI product is an informative component available to g
SCOp”']g as well as citation information from source maps used for this park. SDUN LQWHUSUHWLYH VWDII IRU FUHDWLQJ SURTJUDPV GHVLJQHG WREH Y
t&RQWDLQV LQIRUPDWLRQ DERXW WKH *5, SURJUDP DQG DERXW WKH PHWKRGV DQG IRUPDWV HPS$O@bts&y kRl A¥rendes) HDWLRQ RI WKH *,6 GDWD DUHD /LQNLQJ WKH JHRORJLF KLVWRU\ RI WKH "HVHUHW /LPHVWRQB-WHR | WLL
CSU Research Associates participated in a GRI scoping meeting at Timpanogos Cave National | 18VHVY KRWOLQNVY WR HQDEOH HDV\ DQG ORJLFDO QDYLJDWLRQ ZLWKLQ WKH GRFXPHQW t'H; QHV WHFKQLFDO JHRORJLF WHUPV XVHG WKURXJKRXW WKH UHSRUW program whereas dlscussmg the Processes of cave formation within the limestone narrows the focus. N
OROQXPHQW ZKLFK LQYROYHG D VLWH YLVLW DQG URXQGWDEOH GLVEXV ‘- R fKH | R RI WKLV PHHWLQJ ZDV WR t/Lvwyvy UHIHUHQFHY FLWHG LQ WKH UHSRUW DQG D JHQHUDO ELEOLRJUDSK\ IRU UHVRXWUFH PDQDJHU XVH .
LOWURGXFH WKH *5, SURJUDP DQG SURGXFWYV LQYHVWLJD QG H l! D\WH H L ¢ JHR O R J Map Rayaut euRdYa4aloRig Gross-sections T e T e @ o A A 75T 400NN QaEOeEsE KON S
DQG SRWHQWLDO PDSSLQJ QHHGYV  GLVFXVV JHRORJLF UHVR>€:U QH%HW L )QG SRWH@WH IP® 8 FODHBYWK SGI GLVSOD\V D FDUWRJUDSKLF UHSUHVHQWDWLRQ RI WKH *,6 GDWDEDQG WHKH SDUN ERXOGDU\ + FRQWDLQV VWDQGDUG JHRORJLF PDS HOHPHQWYV R s T s | Ct
DQG PRQLWRULQJ QHHGV "DQG LGHQWLIN GLVWLQFWLYH JHE OR‘] 1 XU pe\\or20G =50 R HV V H V| D WUAVASHEGRIRIS) 00RHRQOW of units, scale, etc. L . _ _ . FGeologic map graphic - A snapshot of the geologic map for Timpanogos Cave National Monument. e 2w
/KH VFRSLQJ PHHWLQJ LOQFOXGHG JHRORJLVWY DQG ORFDO Hy¢ | = 8 K *H R O R JiSEma@tesiagasHdf geologic cross-sections are annotated with citation information and “hot-linked” to the geologic cross sections in the GIS t6FRSLQOJ VXPPDU\ ([FHUSWYV IURP WKH *5, VERSLQJ VXPPDU\ \F/lgure9 :-:::_-:-,.:::,f::*-m
SQLYHUVLW\ RI $UL]JROQD %ULJKDP <RXQJ 8QLYHUVLW\ DQG 7LF DWLRQDDNORQXPHQ wata. ’ iew of the GRI geologic GIS data in American
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Mississippian

Map and Report Production Process

2 % H_—-H/f‘\ > - wfn] [ el | e 1 o 0 St s = [
| Hansen Cave _
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> . Geologic Unit Information Table
At the scoping meeting for Timpanogos Cave National Monument, participants decided that no new mapping was needed to meet the resource = :
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Md - Deseret limestone

PDQDJHPHQW QHHGV RI WKH SDUN DQG WKDW WKH GLJLWDO JHRORJLF PDS IRU WKH PRQXPHQW VKRXOG LoFoxcH W TURP= =
the following paper map: Figure 3a = = N .. [ Figure 10
Timpanogos Cave NM GIS Data = = morian *HQHUDOL]JHG FURVV VHFWLRQ RI $PHULFDQJRUN &DQVWRQ LG
%DNHU $$ 0' &ULWWHQGHQ -U *HRORJ\ RI WKH 7LPSDQRJRV &DYH 4XDGUDQJO SWDK 8 6 *HRORJLFDO 6XUYH\ 5HSR“ = o Precambrian onknPNSP[S)Sr:pﬁ\is\rftté/PYWWVCnp\)/sl;\o\\%?al)a URE IEPSDORIRE THRORILY SN
$IWHU DYDLODEOH PDSV KDYH EHHQ LGHQWL¢(HG WKH\ DUH HLWKHU VFDQQHG DW KLJK UHVROXWLRQ DQG GLJLWL]HG R® N HUW (R =Y = 65 = Figure 6a |
*HRGDWDEDVH 'DWD ORGHO ZKLFK OD\V RXW VWDQGDUGYV IRU DWWULEXWLRQ DQG VSDWILDO UHODWLRQVKLSVY WKDW LQFRUSRU;WI—F‘WRSRORJLFDO UXOH\?““‘“VXE’W\SH\Fw-GRP”@fLQV Timpanogos Cave NM Geologic Report $_igure6b e NM Genlonic R
DQG UHODWLRQVKLS FODVVHVY 7KH JRDO LV WR PDLQWDLQ DOO DVSHFWV RI WKH RULJL@DO SDSHU PDS RU GDWD ZKLOH HQKDQEF1{0 V- Bt O WA= g 0J DOO [ HEWV R | MPanogos Lave WV, e ogic Report

the map in a compact digital format that is usable in ArcGIS and other software.

The Tlmpanagos cave complex IS composed of three caves caIIed Hansen Middle and Tlmpanogos Caves The caves formed in the Mississippian

. Y/ H I D PRUH UHOHY DiQ W DQGrDFFHVVLEOH WR SDUN UHRHVRXUFH PDQDJRUV E\ SURYLGLQJ URHVRXUFH
H / ZDWHU DORQJ JURXQG ZDWHU soWK\M-’!l PR OER G WY WS A A H7 k QT RHAR R K VW W G 6H APV
JRU 7LPSDQRJRV &DYH FURVYV VHFWLRQV ZHUH SURYLGHG DV VHSDUDWH LPDJHV WR EH OLQNH Y U|: |_|_ %\%% < N g SHE L ¢ E Eﬂ Ilg IEIQ\WLIB FPESRYXW R Bl é HRE H‘JlljF UH C? WKV U ERWRILFE VH LQJ UWLHY 7DEOH ¢(JXUH VKRZV WKLV LQIRUPDWLRAQ
o/o DWWULEXWH WDEOH GHVFULELQY tE L&) L L X O 5y Dg D ﬁﬁl@"}’t@%ﬁ'\
VRXUFH SDSHU PDS VXFK DV LWV UHSRUW OHJHQG DQG UHIHUHQFHY ZHUH DGGHG WR I PDS LQIRI , (EH Jw@@ﬁLFD %éeq_ M5y EERNUYEWY K P%%&)@\H \/5( \W)H |-_L(5Q(\§VL@JJ WKH FRORUBRI WKH X D UV RQ WKH *,6 PDS ¢(JXUHV D
GLJLWL]HG IURP WKH PDS LQFOXGH DWWLWXGH PHDVXUHPHQWY IDXOWV IROGYV JHRORJEF X LWV H é< b/]]-& \ﬁ § Igll%)\;?kJ \gFH FDYHV LV DOV SUHVHRQ - d 8 Ié D L L |
. | L . Q . . Q Q DJH QJURLQ 9 UPDWLRQ WDEO ¢ JXUH YLQDOO\N D XQLW GHVFULSWLRQ IRU WKH "HVHUHW /LPHVWRQH 0G
In addition, two tables containing information about the geologic units and source map references were created. In addition to the GIS data and

Colorado State University (CSU) National Park Service (NPS)
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PDS LOQIRUPDWLRQ GRFXPHQW WKH QDO GLJLWDO JHRORJLF PDS SURGXFW IRU 7LPSDQRJRV &DY@%QWIL[\%@@ >EB%LQ\’%\&H'?QY/VZLHQOFOOQc\ﬁH]v %Rﬁb': VW&*UFWQLJRQ\%EQ@RGWKHU DGGLWLRQDO VRXUFH PDS LQIRUPDWLRQ DUH SUHVHQWHG LQ WKH *5, 0DS +HOS 37) GREXPHQW HDWKHG GWOOWRO 009 SURMHEW 0DODIHU  Brie Hove (Program Coordiraton
IRU HDFK JHRORJLF GDWD OD\HU DQG )*"& FRPSOLDQW PHWDGDWD -DPHV &KDSSHOO 0DS 3URMHFW O0DQDJHU Tim Connors (Mapping Coordinator)

5RQDOG .DUSLOR -U ODS 3URMHFW ODQDJHU *UHJRU\ ODFN ODS 3URMHFW ODQDJHU
7ULVWD 7KRUQEHUU\ (KUOLFK 5HSRUW :ULWHU *HRUJLD +\EHOV ODS 3URMHFW ODQDJHU
-RKQ *UDKDP 5HSRUW :ULWHU $QGUHD &URVNUH\ ODS 3URMHFW ODQDJHU
.DWLH . HOOHU/\QQ 5HSRUW :ULWHU -DVRQ .HQZRUWK\ 5HSRUW &RRUGLQDWRU
Michael Cox (Database Developer)

Report Production Process

Once the GRI completed and distributed the digital geologic map for
Timpanogos Cave National Monument, CSU research associates began
SURGXFWLRQ RI WKH ¢QDO JHRORJLF UHSRU
for Timpanogos Cave National Monument to be concise and accessible to
non-geoscientists.

$GGLWLRQDO LQIRUPDWLRQ LV DYDLODE®HWWRWHWXSV *SR Y HERIORHE\ KQYH WRAA
JRU TXHVWLRQV DERXW WKH 136 *5, SURJUDP SOHDVH FRQWDHAW &RBQRIRNH WV HLVAB &RIOPFHBAHLYHARSY JRY RU

Information from the digital geologic map (including unit descriptions) Nt
‘he unit is more than 132 m (35 thick. Digsolution can . - .Inl1:\“m~~.c
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JHRORJLF MRXUQDOV SURIHVVLRQDO FRPP e Towoge e o e L R - - Ref
) this unit risky ‘CIL:H ".H:'
VSHFL{F SXEOLFDWLRQV DQG WKH 7LPSDQR matrial ererences
site.
Data Model References
) 290HDUD O6WHSKDQLH $ 6WDQWR +HDWKHU |, DQG &KDSSHOO -DPHV 5 ZLWK FRQWULEXWLRQV IURP *UHJ ODFN *HRUJLD +\EHOV 5R .DUSLOR DQEG $QGL
/KH ¢QDO UHSRUW LQFOXGHG D PDS XQLW Peserat Limestone T Q QWRQ Q Q Q Q Q
h ) h h d ) | | ) d | ) ) The Gandlson linestone is ovedain confomiably by & ma ciftforming unit comekted with the '‘DWD ORGHO Y KWWS VFLHQFH QDWXUH QSV JRY LP LQYHQWRU\ JHRORJ\ *HRORJ\*,6'DWDORGHO KWP
ea_C unit that appears on the digital geologic m_ap elineating propertles o _ :;;;ﬁ;léﬁ;ﬁﬁ;g;pkﬁg@yrrhhgﬂgan:Jhsfﬂdrdnﬁtg:t nwﬁ:c';Tguilﬂanga o5 located, JRU TXHVWLRQV UHJDUGLQJ WKH 136 *5( 'DWD ORGHOV SOHDVH FRQWDFW 6WHSKDQLH 210HDUD 6WHSK®PSM HRYHRW BB PR Y RVKDISE H OHOG XM U FHDS/B K 1B D FEILD B RV
of interest to monument resource managers. This table serves as a direct [ /% i phosphatc and gl uranferous back shale noted 3b0ve, whrover hat b6d can be.
. = . . f ecognized. In most places the Deseret contains only a few scattered fossils-mainly brachiopods and
Connectlon between the report and dlgltal geOIOglc map_ syringoporoid corals-and, largely on the basis of collections from the type locality, is generally regarded SOUI’Ce |V|ap ReferenCeS
Figure 2 as entirely of Late Mississippian age. In this area, hm-.rever. plaly-weaihering silty limestones w_hich )
form a marked bench 100 to 200 feet above the base of the formation opposite the mouth of Little Mill %DNHU $$ 0' &ULWWHQGHQ -U *HRORJ\ Rl WKH 7LPSDQRJRV &DYH 4XDGUDQJOH 8WDK 8 6 *HRORJLFDO 6XUYH\ 5HSRUW *4

Middle Cave, Timpanogos Cave NM
(NIRS Photo)

Canyon contain a large and distinctive fauna which Macken ie Go don and J. T. Dutro (written
caommunication, 1959) assign to the Osa ge{E rly Mississippia } The ppe part of the Deseret,
though nowhere so fossiliferous, is still assumed to be L te Mississippia

20FH ZULWWHQ WKH ¢QDO JHRORJLF UHSK
SURFHVYV ZLWK LQSXW IURP SDUN VWDII DQG D C D Q G QDO

Software References
$UF*,6 ; (QYLURQPHQWDO 6\WWHPV 5HVHDUFKRQWYWLW X BHIGC Q® G VQ R $ 1HKAWWS ZZZ HVUL FRP

FRS\HGLWLQJ 2Q0FH ¢ QODOL]J]HG WKH 136 *5° GLVWULEXWHG D KDUGFRS\ RI WKH *5, UHSRUW IRU 7LPSDQRJRY &DYH 1I1DWLRQDO ORQXPHQ DFFRPSDQLHG E\ D *HRGDWDEDVH 'HVLJQHU Y * '"HYHORSHG E\ 5LFKLH &DUPLFKDHO (QYLURQP HQRWND 68NV WSHHGVO BID\GAD LBRBK , Q V W MWSN HD YES,FUQSEWY HYMZ FRP
&' FROQWDLQLQJ D wubDQvVvPLWWDO OHWWHU 3') LPDJH RI WKH GLJLWDO JHRORJLF PDS JXIBGH IRU XVLQJ *,6 GDWD WKH GLJLWDO JHRORJL PDS GDWD DQ $UF*,6 JHRORJLF Figure 7
PDS GRFXPHQW P[G WKH *5, *HRORJ\ *,6 *HRGDWDEDVH 'DWD ORGHO DQG D 3') Rl WKHRHRORJLF UHSRUW Figure 5a Figure 5b Timpanogos Cave NM NPS Data Store Reference |
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