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Yong Hyeong Kim and Young-Seog Kim, 2017, Categorization of the arches in the Arches National Park
based on their shapes and interpretation of its developing mechanism. Journal of the Geological Society
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ABSTRACT: In Utah, various geological heritages such as deep canyons and geysers are developed, where also
various arches, mainly associated with erosional processes, are developed around the Moab area. Thousands of
arches, including the symbol of Utah, the Delicate Arch, are still developing or disappearing by erosion within
the Arches National Park in Moab, Utah. In this study, first of all, we classified the arches to understand the formation
mechanism and their controlling factors focusing on contribution of structural elements developed around the
arches. The arches have been divided into three groups depending on their locations as lower, middle and upper
Slick Rock Member. Four major geological elements that contributed to the formation of the arches are discussed.
The arches developed in the lower Slick Rock Member were generated by tension fractures associated with gentle
folding in the Dewey Bridge Member below the arches, whereas those in the middle of the slick Rock Member
were formed by complex factors such as folding associated with the deep salt dome, rock fins, deformation bands,
beddings and fractures. The reason why so many arches are developed in this park area is interpreted that properly
deformed strata are properly uplifted in this area, and have experienced differential weathering and erosion to form
arches.
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Egto 2 345 dEgl}E(Entrada Formation)©]
BEZstH, o] Foll= A7 7 FFHA 4
2SI WAE DS o]of ke F3E
7} A5 2 o 2 whdsltth(e.g., Ogata et al., 2014). 2
° YT} YA 5 TR AW A ] Wk
S ferols B8l AR go2 AT th
gt ofx]E0] ZolH (Moab) A|¥9& T4l o2 s}

3L Qi 53], HotHX|H 9| ofx| A=y F-d(Arches
National Park)ojA= E3to] Aat2 grEo]l 7]o]
3 FEjo] ofx|Eo] Wol TEskal itk 392 A4
A& oF 31031 km'o|n, fEhe) Al WeyA
Eo}x|(Delicate Arch)E Z3st oF 2,0000971¢] =
T Ae A obX|Bo] EEskm IeHaY 1;
Arches National Park Visitor Guide, 2016).
OS2 1ozl ARt 2A o] A Hojl A T
AT A TFELET FAYAREY oS ol
B2 31 £ X3 Fol Uth(e.g., Barnes,

Fig. 1. Locations of various arches developed in the Arches National Park (modified from Doelling, 1985).
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TFAE F shel ofx] o AB/dRle] gt 2%
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2. 0= OX|A=ESH Lijel XIEMNR

ujF oA AFYTLE Ao 0T FAR
e FAZe] fiAsH, E=2H=al¢(Colorado
Plateau) ¢ otetE2 EX|(Paradox Basin) B4 A
HELO]| 3tz X ot (L™ 2; Doelling, 1985,
2004). Tt HA = S U TSR 9]
ozl EjFgte g2 MdEle] glat, 141KY7|(Paleogene)
7 FoA oz Aot rPEFE-8-5(salt tectonics)
I HAE S W o]of ot SIE27H A
3HA| Wtth(Doelling, 1985; Dyer, 1988; Ogata ef
al., 2014).

A defoll= F7Et7] 2719 FAHEXE W
H}S Al¢K(Navajo Sandstone) ¥} 0]& FA3to 2 1]
B3l Z471900] A gt 9 olgfo] 55 of
= FE] 5719 AdEzS(Entranda Formation)
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UE=o] Wzt SJsiA] =74 37]¢] S-¥(member) o2
T-2E, SHEE FE FolB3IX]|F(Dewey Bridge
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A= (Doelling, 1985; 1% 3). 3719 @95 5 7t
% 3hio] YT Y FolH A SYL 22 7
Bome v Y] A=A Ajgte 2 oj2olA 3]
3, 355 9} 630 m o]k Fo|H a1 Z A 49
of Ao $o Qi ATAYEUL FRAL
T Tiro) A= WA ARARER olF)A glom,
©t60-160 mo| FF-8 ZH=r). A=eicEe] ke
290l TSI ROPHESAL WL teekulo] N
Bhe 349 AYA WA YA Ao 1 5%
£ 9 20-40 m2 LA lth(Doelling, 1985).

ob S0l $IRIsh Gl BEWe]ARE (Galt
Valley Anticline)= IFA |3} 48] Z2Astd &
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T 5370l ol A=A o] % A|5te] el ol
AZbell A4 g3 ol wheh 552 2R sigsh=
FEEE 23 E Auke] Jote 55l B A
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GEOLOGIC MAP OF THE ARCHES NATIONAL PARK AREA
GRAND COUNTY, UTAH
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Fig. 2. Geological map and cross section around the Arches National Park (modified from Doelling, 2004). Note
that the Navajo Sandstone, Entrads Sandstone, and the Moab Tongue are dominantly exposed within this park.
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ing to the formation of the arches, is localized within the marked box, which is exposed in the study area.
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Fig. 4. Rose plots of arch orientations. (a) All arches.
(b) Arches of the central part of the Slick Rock Member
(generally Devil’s Garden area). (c) Arches formed at
the boundary between the Slick Rock Member and the
Dewey Bridge Member(generally the Window Section).
(d) Arches from all other studied arches (e.g., Tower
Arch and Delicate Arch).
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Fig. 5. Arches are located at the boundary between the Slick Rock Member and the Dewey Bridge Member in Window
section. (a) Double Arch, (b) Turret Arch, (c) Cove Arch and unnamed arches, (d) South Window Arch, and (¢)
North Window Arch. These arches are located at the hinge of the folds in the Dewey Bridge Member. (f) Height-width
ratios of each arch are plotted against the interlimb angle of the folds in Dewey Bridge Member, which indicates
the relationship between arch shape and amount of folding (most of the arches plotted in the yellow box zone).
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