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Dedication

This publication is dedicated to all past, presand future defenders of wilderness. Your efforts
safeguard the Earthés wild treasures from our s
that humility and restraint are possible in an agevefconsumptiorand unfettered development.

| also delicate it to all those who venture responsibly into@mand Canyon wildernegsmay you
find the inspiration, solitudeand tranquility that you seek.

fiThousands of tired, nernghaken, ovecivilized people are beginning to find out that going to the
mountains is going home; that wildness is a necessity; and that mountain parks and reservations are
useful not only as fountains of timber and irrigating rivers, but as fountains.ofdife

T John Muir Our National Parls

AWi | der ness pr e afgplanetary modesty anda badly gezded axeratse of restraint
on the part of a species notorious fo

T Roderick Frazier NasiWilderness and the American Mind
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Executive Summary

Thecentrallegislative mandate of the Wilderness Act of 1964 is to prestey wilderness character
of protected areas included in the National Wilderness Preservation Systemanhklistehas been
affirmed in National Park Service policyhich also extends this level of protection to areas that
have been proposed failderness designation until the legislative process has been completed
Administrative boundaries alone are insufficient to protect wilderness character. The only way to
know whether the wilderness character of an area is pressrtedystematically mmtor it.

This report is the baseline assessment of wilderctemscter for the Grand Canyoroposedand
proposed ptentialwilderness. The intent of this assessment is to develop an understanding of the
key features of wilderness charac Grand Cargn National Parland toprovide a framework to
understand how wilderness character chaogestime. This assessment contains two principal
aspects: 1) a qualitativilderness Character Narratiygvhich describes the unique and often
intangible values athe Grand Canyon wildernesand 2) a quantitativBaseline Monitoring
Assessmentvhich offers specific dathased measures of wilderness character and establishes a
protocol that will be used to monitor change in wilderness charaic@rand Canyon Nanal Park
farinto the future. Togethethe Wilderness Characteraative andaselineMonitoring
Assessmerform theBuilding Bocks for WildernesStewardshipTheyprovide a holistic
understanding of wilderness character in@mand Canyon wildernesind demonstrate what sets
this special place apart from other public lands and wildernessaamess the nation

Thisreportfulfill stwo parts of the directive INPSDi r ect or 6s Or der 41 whi ch
parks should develop a wilderness character narrative which describes what is unique and special
about a specific wildernesso and 2) dAwilderness
assessment, which ilucles identifying what should be measured, establishing baseline data, and
conducting ongoing monitoring of trends. o0 Addit
Keeping It Wild in the National Park Servi(014)recommendation that encouragesny park

with wilderness resources Ato identify any i mme
managers and the public about the current statu

This report is intended to serve as a standalone document that outlinesvediraired monitoring
protocol for ongoing wilderness character monitoah@rand Canyon National Paskhich should
occur every five yearg his report is also intended to serve as a foundation documsunpjiart the
process of developingWilderness Stwardship Plaat Grand Canyon National Pafinally, this
report seeks to empower land managers with the knowledge needed to make eaegfhligd
wilderness stewardship decisions that respect and prebemwéderness charactaf Grand Canyon
for geneations to come.
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Defining Wilderness Character

The Wilderness Act of 19646 U.S.C81131-1136 was passed by a nearly unanimous vote in the
United States Congress to protect natur al | ands
settlement and growig me ¢ h a iihe prianary neandaté of the Wilderness Act is given in
Section 4(b) and states that MAeach agency admin
responsible fopreserving the wilderness character of the @pamphasis added]nlorder to

establish a common understanding of this directive, wilderness character was formally defined by an
interagency monitoring teamepresenting the United Statésrest Service (USFS) (Department of
Agriculture), as well as the United Statésh and Wildlife Service (USFWS), National Park Service

(NPS), and Bureau of Land Management (BLM) (Department of the Inf€&x@)) as follows:

fiwilderness character is a holistic concept based on the interaction of (1) biophysical
environments primariljree from modern human manipulation and impact, (2) personal
experiences in natural environments relatively free from the encumbrances and signs of modern
society, and (3) symbolic meanings of humility, restraint, and interdependence that inspire human
comection with natureTaken together, these tangible and intangible values define wilderness
character and distinguish wilderness from all other landsndres et al. 201%. 7

Wilderness character encompasses the five qualities that are descriledefirttion of wilderness
from Section 2(c) of the Wilderness Act. Together, these five qualities are used to monitor how
managemerdctions, impacts frongisitor use andexternal factoraiffect wildernesgharacteover
time. The five qualities apply tianally to all wilderness aredsregardless of their size, location,
administering federal agency, or other unique plmecific attribute$ because they are rooted in
the legal definition of wilderness.

Sunrise over Grand Canyon in winter (NPS/MICHAEL QUINN).



Untrammeled

Wil der nesm drsedali.wher.e the earth and its communi

U Wilderness ecological systems are essentially unhindered and free from the intentional
actions of modern human control or manipulation when the Untrammeled Quality is
preserved.

Natural
Wi | d e r nismatectéd.and managed so as to preserveaitsral conditions

U Wilderness ecological systems are substantially free from the effects of modern civilization
when the Natural Quality is preserved.

Undeveloped
Wi | d e r n eanaraiofaundéveloped Federal land without permanent improveants or
human habitatioa

U Wilderness retains itsrineval character and influenead is essentially without permanent
improvement or modern human occupation when the Undeveloped Quality is preserved.

Solitude or Primitive and Unconfined Recreation
Wilde r n e s.l8as dutstanding opportunities for solitude or a primitive and unconfined type of
recreatiord

U Wilderness provides opportunities for visitors to find solitude and to challenge themselves
with a primitive and unconfined type of recreation wites Solitude or Primitive and
Unconfined Recreation Quality is preserved.

Other Features of Value
Wildernessi . may al® contain ecological, geologior other features of scientific, educational,
scenic, or historical value

U Other tangible featuresf scientific, educational, scenic, or historical value in wilderness add
to wilderness character when they are preserved.

In addition to these qualities of wilderness character, wilderness also has important intangible aspects
that are difficult or impssible to quantify or monitor. These intangible aspagie from the

interactions humans have with the biophysical elements of wildeffiesgcan include the scenic

beauty, spiritual value, immensity of an area, and opportunities fedisetivery, selfeliance, and
challenge that come from wilderness settings. These intangible aspects of wildesrsmsst
addressedualitativelyand are dicussed in the Wilderness Narrative section of this assessment.

Wilderness character majange over timand maybe improved or diminished by the actions or
inaction of managerd.he challenge of wilderness stewardship is that decisions and management
actions taken to protect one quality of wilderness character can often degrade another quality. In
addition, thecumulativeresult of seemingly small decisions and actions may cause a significant gain
or loss of wilderness character over time. Because ofdinigplexity, preserving wilderness
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character requires that agency staff document the management decisions made for wilderness and
monitor the impacts of those decisions.



Wilderness Stewardship in the National Park Service

The NPS plays a vital role in merving wilderness character acrossNagional Wilderness
Preservation SystefiNWPS, administering appsomately 40% (almost 44 millioacres) of all
designated wilderness in the couniPS 2009a)More than 85% of all NPS lands have been
designatedsawilderness or are formally eligible, proposed, recommended, or potential wilderness
more total acres and a greater proportion of land than anywilderness management agency.

NPS policy affirms the mandate of the Wilderness Act to preserve wikkeahmaracter. THEPS
Management Policie0063) on Wilderness Preservation and Management (Chapsend@e out
preservation of wilderness character amehdate consideration wilderness charactén actions
spanning resource management, environmeotapliance, analysis of minimum requirements,
cultural resource protection, management of facilities and signsningretation and education.

NPS Di r e c #loWildesnes® StelvardshipPS 20133g)provides specific direction for the
preservation of wilderness character, mandating that each wilderness park:

A awill integrate the concept of wilderness <ch
monitoringo

A fishould devel op arrative Whicle descrgbessvhat is umigua and specialn a

about a specific wildernesso
A dawill conduct a wilderness character assessm
measured, establishing baseline data, and <co

NPS Di r ec #laisdrefere@oeditte five qualities of wilderness charackaraping It Wild
2 (Landres et al. 2015nd steersnanagers tdlPS Reference Manual 4dIPS 2013bjo inform the
implementation of these wildernessndatesNPS ReferereManual 41is the primary level 3
guidance for wilderness stewahdp forthe NPS. It includes botKeeping it Wild in the National
Park ServicdNPS 2014) and the/ilderness Stewardship Plan HandbdbiPS 2014a). Both
documents provide insights on howittegrate wilderness character into park planning,
management, and monitoring.

This assessment of wilderness character foGita@d Canyon wilderness intended to fulfill two

parts of the directive iNP S Di r e c #ldhrodghk: 1)@he degetopmeat a Wilderness

Character Mrratve and 2) the completion of a Wilderness Character Monitoring Baseline
AsessmentAdditionally, this document is intended to fulfill the recommendation that encourages
every park with wil derimneediate coneesns in wildeensss,andto i dent i
inform managers and the public about tHgarecurr en
1 depicts how this assessment fits into the overall wilderness stewardship planning framework and
supports the paess of developing a Wilderness Stewardship Plan at Grand Canyon National Park.



Goals

e What are we trying to
preserve?

e What is significant
about the area?

e What are the desired
conditions?

h 4

Indicators and
Measures

e What indicators and
measures provide
holistic representation
of wilderness
character?

e What measures
are practical and
repeatable?

v

Building Blocks
for Wilderness Character

Wilderness Basics

e Background wilderness
information

e Wilderness character narrative

¢ Issues for wilderness planning

Wilderness basics A
inform goals and

become the first

chapter of a plan.

If a park has B

‘_ previously
selected

measures, they
are brought in

Wilderness Character Assessment
e Selection of measures
¢ Collection of baseline data

e Ongoing monitoring

here. Measures
may be adjusted C
during planning.

Integration of Wilderness Character
into Management

e Minimum requirements

e Operations

Standards

e What is acceptable
versus unacceptable
impact?

¢ What conditions
or trends would
trigger corrective
management action?

Most of these building block elements become part of
the wilderness stewardship plan.

v

Management Actions

e What will be done to
maintain acceptable
conditions and
correct unacceptable
conditions?

¢ = <(ADAPT » =

Monitoring
e What is the status and

trend of conditions?

¢ How do the conditions
compare to standards?

Figure 1. Wilderness Stewardship Planning Framework (NPS 2014a).




Introduction to the Grand Canyon Wilderness

Ninety-four percenbf Grand Canyon Nation&larkis managed asildernesgFigure 3. This
assessment considall 1,149,773acresof proposed and proposed potential wilderndsatifiedin
the 2010 Wilderness Recommendation (NPS 2010). For the purposes of this report, these lands
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Figure 2. Map of the Grand Canyon proposed and proposed potential wilderness.

The Grand Canyon wilderness lies the southern end of the Ca@do Plateau in northern Arizona.

The Colorado Plateau, a region characterized by mostiyitay sedimentary rocks that have been
raised thousands of feet above sea level, is a vast semiarid land of color and canyons that is largely
drained by the Colodo River and its tributaries. The forces of erosion have cut deeply into the land,
sculpting numerous steapalled canyons. The higher elevations of the plateau are forested, while the
lower elevations are a series of desert basins.

The Grand Canyon wildeess is dominated by its namesak®yiating 27 #mile-long gorge with
miles of side canyons formed during six million yearg@blogicactivity and erosion by the
Colorado River and its tributariéRanney 2005)Exposed geologic strata rising for meinan a mile
above the river represent one of the most completéogicrecords seen anywhere on EaNtastly



intactecosystems range from t he d oNwerrt hc aRiynodnsd sc oSnoinfc
forest, contributindot h e wi lodistandngislagidal diversity

Historical and Administrative Setting of the Grand Canyon Wilderness

JohnWes ey Powel | 6s Gohkrpdo Bver®roughd the Gyaind Gartyengablic

attention in the 1860s and 187@&hortly thereafte concern for the preservatiohthe Grand
Canyonds uni g utegroweasore peaple gisitdl eh@rayon or setté there. U.S.
SenatoBenjamin Harrisorof Indiana inroduced legislation that woultavegranedformal

protection for the GrathCanyonas a public park in Congress1882, 1883, and 1886well before
Arizona became a state1912. Harrison seed as president of the Unit&dates from 188%t1893,
and in the last year ¢iis term, he et aside the Grand Canyon a®eest resrve under the Forest
Reserve Act of 189016 U.S.C8471 et seq. Tourism development on tliea n y o nw@snotr i m
affected, and grazin¢gymbering, ad mining were still allowed witpermits.

PresidenTheodore Roosevelt visitede canyon in 1903, ergssinghis wish that it remain

unspoiledfor future generations. i ©ONovembe8,1906 heenhanced h e c gotgctive tads

by declaring portions to befaderal game preservéhe firstreal measure of protectiphowever,

did not arrive untiDanary 11,1908, wherRoosevelt, under the authority of the Antiquities Act of

1906(16 U.S.C8431-433), issued a proclamation setting aside 818,560 acrésaasl Canyon

National Monumentin ProclamatioriNo. 794 (35 Stat. 2175), Roosevstted ttat theGrand

Canyonisian object of wunuswual scientific interest,
United States, and it appears thatphd#ic interests would be promoted by reservingsta National
Monument with such other land as is necessary fors p r o p e The pSRretanedtits on . 0
administrative responsibilitior the newly created monument

OnFebruary 26, 1919, Woodrow Wilson signed into law@nand Canyon National Park

Estblishment Ac{16 U.S.C8§ 221-227), making Grand Canyomén at i ondés seventeent
park Later that year Congress appropriated funds for administrative responsibilities to be transferred

to the NPSThe NPS had only been established three years earlier biatlmmal Park Service

Organic Actof 1916 (54U.S.C. § D0101(a), providingthe agency with its missipn whi ch i s ft «
conserve the scenery and the natural and historic objects and the wildlife therein and to provide for

the enjoyment of the same in such manner and by such means as will leaveithpaired for the
enjoyment of future generations. 0

In 1927, the park was enlarged, and 931 the park was closed to new mineral entry claims. O
December 22, 1932, President Herbert Hoover established a second Grand Canyon National
Monument for protectio of parts of the Grand Canyon downstream ftbenpark. On January 20,
1969,Lyndon B. Johnson establishisthrble Canyon National Monumefdr protection of parts of
the Grand Canyon upstream from the park.

In 1975, Congress passed the Grand Canyon nNdtRark Enlargement Act§ U.S.C§ 2298),

which added the two national monuments, parts of Glen Canyon and Lake Mead National
Recreational Area@dNRASs), and other federal and state lands to the exjsBrand Canyon National
Park.In theAct, Congress sited that its object was tf: . . provide for the recognition by Congress
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that the entire Grand Canyon, from the mouth ofRaga River to the Grand Washiff s, including

the tributary sideanyons and surrounding plateaus, is a natural featuraiohal and international

significance. Congress therefore recognizes the need for the fomdbection and interpretation of

the Grand Canyoninaccordange t h i ts trAe asigestfi mamyet® the ¢
spectacular scenery and natugedndeur, isitation to the parkeached an atime high 0f6.28

million people in 2017In fact, Grand Canyon is secoadly to GreatSmoky Mountains National

Parkin visitationto national parkg¢National Geographic 2018)

Gr and Ciaternationabgmificancewas further enshrined wheime United Nations

Educational, Scientific and Cultural Organizati@NESCQ designatedhe parkas a World

Heritage Site on October 26, 190 its natural beauty and powerful landscapes, exceptional

example of bitbgical environments, and diverse topography a World Heritage Site, the Grand

Canyon is recognized as a place of universal value containing superlative natural features that should
be preserved as part oftheheggim o f al | t h&e uNESAOG@Atemeptefo pl e s .
Significancereads

irThe Grand Canyon i s amo gaplogicépectades. ttvasthessiggr eat e s
stunning; the evidence intaluable. V8.0 mildeeppgorge t he e ¢
ranges in width from 0.3nile to 18.6 milesTheCanyon twists and turns 276.5 milesid was

formed during six million years of geologic activity and erosion by the Colorado River on the
earthoés wupraised crust. The Canyonds buttes, s
when viewed from the rims. Horizontal strata exposed in the canyon rggalogyichistory over

two billion years and represethe fourmpor geol ogi c enas. 0 (UNESCO

Yaki Point sunset (NPS/MICHAEL QUINN).

The World Heritage Site designation also recognized the cultural importance of the park. Eleven
Traditionally Associated Tribes have inhabited the region for over 12,000 years and their histories
and cultures are inextricably linked to the cany®avernmat-to-government consultatigorovides
opportunities for integration of tribal perspectives into NPS managemndrfor rebuilding
relationships thabtave beemistorically negativeln accordance with NPS policy, resource managers
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make an effort to invoky tribes in project planning, field activities, data analysis, and interpretation
to better understand their relationships with Grand Canyon and to identify and protect resources and
places of tibal importance in the park.

History of Wilderness Planning and Management at Grand Canyon

The Wilderness Aobf 1964(16 U.S.C. 8 1131136), Section 3(c), instructed the Secretary of the
Interior to review all roadless areas of at least 5,000 acres MRBand to submit a report
regarding the suitability of tlse areas for wilderness classification. The act providedyetn
review period and timetable.

In 1970, theNPSreleased for public review its Preliminary Wilderness Study for Grand Canyon
National Park, Marble Canyon National Monument, and Grand Canyon National Monudiment
study recommended phasing out motorized use on the Colorado River, and closing theafetwork
primitive roads on the North Rim to qualify these areas for wilderdesignationThe total
wildernessarea identifiedvas 569,200 acres, or 63% of the 900,806 park. Absent from the
studywereany South Rim lands except the Palisades of therDesa (NPS 1970).

Thedraft Wilderness Recommendation (8IR971) included 508,500 acr&sleted from the
recommendation wertée river corridor duéo continued motor boat usareas oftte North Rim
wherefire hazard reduction required motorized trangmnd a oneighth of amile buffer zone

around the entire park. The final Wilderness Recommendation (NP&)18d8ed areas of the

North Rim, where fuel buildup was not a concern, the Grand Canyon National Monument where
grazing had been eliminateahd the entire buffer zone. A Finehvironmental Impact Statement
(FEIS)for the Proposed Wilderness Classification (NPS 1973) was released in the following year.

No action had been taken on the Wilderness Recommendation by 1975, when the Grand Canyon
National Park Enlargement Act (16 U.S.C. § 228) added Marble Canyon National Monument, Grand
Canyon National Monument, and adjacent portionSleh Canyon antlake Mead\RAs, Kaibab
National Forest, and some BLM lands into Grand Canyon National Park. Tz achended in
Augustof 1975, required the submissionahew Wilderness &ommendation reflecting an

enlarged Grand Canyon National Park within two years.

The revised PreliminarWilderness Proposal (NPS 1976und 992,046 acres of the enlarged park
suitable for wilderness. An additional 120,965 acres, including the river corridorjdesrtiied as
potential wilderness, for a total of 1,113,011 acres. The Draft EnvironnmengattStatement

(DEIS) (NPS 1976a), was released for public comment, iaguh 509 &tters and written
statementsThe Final Wilderness Recommaexibn (NPS 1977), signed by tBerector of the NPS,
proposedL,004,066 acres (including the river corridor and most of the North Rim) for immediate
wilderness designation. An addiial 108,945 waslassifiedas potential wilderness. The NPS sent
this recommendation to tH2OI Legislative Counsel in 1977, where it was held in abeyance pending
completion of the Colorado River Management Plan

Upon completion of th€olorado RiveManagement Pla(NPS 1980)the NPSDirector senthe
1980 Wilderness RecommendatifPS 1980ato theDOI Assistant Secretary for Fish, Wildlife
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and Parksproposing980,088 acres for immediate wilderness designation and an additional 131,814
acres as pential wilderness. The revisedcommendation eliminated the 1,18&e area between

the SouthKaibab and the Bright Angel traiesnd recommended the river corridor as potential
wilderness until the planned phaset of motors in 1985However,an amendma to the 1981DOI
Appropriations Bill(94 Stat. § 2957, 297®yevented the use of appropriated funds to implement a
management plan for the Colorado River which #@r
launches for commercial motorized watercraftwesions. . . below that which was authorized for

the same peri od iThisamendmemedulied in the adandohn®erdt 8f the 1980
Colorado River Management Pland its wilderness emphasis. A new river plan was wr{tt&t

1981), motor useon the river continued, and consideration of the 1980 Wilderness Recommendation
was suspended.

In the following decade, several mining, grazing, and other leases within the park that had been

excluded from recommendation were either retired or acquitezse were included in a review and

update to the 1980 Wilderness Recommendationgakatin a reexamination of thd 969 Field
Solicitords Opinion regarding the western bound
in acreage resulted from theeusf more aagrate mapping technologigsut all modifications were

consistent with the letter or intent of the 098ecommendation. This updated Wilderness

Recommadation was transmitted by the&rintendent to the Director of the NPS (NPS 1993a).

Howeve, the Director never signed the recommendation, nor forwarded it to the Secretary of the

Interior, andit remainedn an indeterminate state.

A General Management Plan (NPD5®replaced a 1976 Master Planpvided guidane for
wilderness management, acalled for the development of a Wilderness Mgaraent PlanThe
resultingWilderness Management PI®EIS (NPS 1998) coincided with public scoping for the
update to th€olorado River Management Plaonfusion over how theilderness plan related to
the rive plan led the NPS to suspewdrk on the Wilderness Management Plan in 2000.

In 201Q another update to the 1980 Wilderness Recommendation was drafted (NP.SvBO10)
incorporated clarifications and corrections te thilderness boundary descriptiomglined in the
1980 and 1993 WilderneseBommendations. The docum@nbposedhat 1,143,918 acres within
the parkbe designated by an act of Congress. Of this total, 1,117,457 acresrdifeed for
immediate desigreon, and 26,461 acres adentifiedas potential wilderness pending resolution of
boundary and motorized river issu@ghile the 1980 magFigure 3)remains the official Wilderness
Recommendtion map for the parknodern mapping tools have been useeftioe, correct, and
updatewilderness boundaries (Figurg Zhe 2010 Wilderness Recommendation remains in draft
form and was never forwarded to the Director of the NPS.
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As of publication of this reportlesignation of the Grand Canyon wilderness is still pendiing.
accordance wittNPS Management Policies (2006a), the park manggpsoposed and proposed
potentialwildernessn the same manner as designated wilderness. The NPS will take no action to
diminish wilderness suitability whilewaiting the legislative procesand management decisions
affecting wilderness are made in expectation of eventual designation.

Note: While not identical, wilderness and backcountry planning and management at Grand
Canyon National Park are interrelatéd. History of Backcountry Planning and Management
atGrandCanyam i s avail able in Appendi x A.

Grand Canyon Wilderness Units

TheGrand Canyon wilderne$$,149,773acres) consists of four unigslPS 2010Table 1 Figure

4). The Grand Wash Cliffs kit on the western edge of the park is divided from the rest of the park
by a nonwilderness section of the Colorado River. The Westark Bnd Eastern Park units are
divided by the nowwilderness backcountry area of the croasyon corridor and developed areas of
the North and South Rims.he Navajdndian Properties Unit liesast of the Colorado River and
north of the Little Colorado Rer.

Table 1. Grand Canyon proposed wilderness units.*

Proposed

Gross | Wilderness Proposed potential Non-
Wilderness unit acreage| (combined) wilderness wilderness wilderness
Grand Wash Cliffs 22,815 22,815 22,815 0 0
Western Park 886,149 868,635 861,922 6,713 17,514
Eastern Park 236,382 234,489 229,812 4,677 1,893
Navajo Indian Properties 23,834 23,834 8,681 15,153 0
Total 1,169,180 1,149,773 1,123,230 26,543 19,407

* Acreages are based on the most recent Geographical Information System (GIS) analysis of both the 2010
Wilderness Update (NPS 2010) and revised boundary data filed with the NPS Land Resources Division.
Therefore, acreages vary slightly from those provided in the 2010 Wilderness Recommendation.

Unit 1, Grand Wash Cliffs

The Grand VEshCliffs Unit is located in the extreme western portion of the park. It is bediod
the north byLake Mead reservoir, and oretlwvest, south, and east bgke Mead NRA, BLM lands,
and the Hualapai Indian Reservation, respectivitys area containseéhGrand Wash Cliffs
escarpment on the south side of the Colorado RNex.entire area2@,815acres) igproposedor
immediate designation.

Note: The Grand Wash Cliffs klt is not to be confused with theesignatedsrand Wash
Cliffs Wildernessmanaged by the BLM aridcated about 20 miles to the north of the park in
the Grand CanyceRarashant National Monument
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Figure 4. Map of Grand Canyon proposed wilderness units.
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Unit 2, Western Park

This large unit comprise®68,635 acres west of the Noethd South rims developed arelsl&ny of
the natural and geographic wonders of the Grand Canyon are represented here. tgiQuitis
Lee Tractg67 acres) an@,646acred 151.2 mileof the Colorado River corriddrom 0.1 mile
below Silver Bridge (River Mile (RM) 88.6) to Separation Canyon (RM 232 @&yentifiedas
proposedotential wilderness. Primitive access roads for trailheads andattieations in Toroweap
Valley (9.5miles), the Kanab Plateau (201#les), the Kaibab Plateau (3aiiles), andhe

Coconino Plateau (27.7 miles) include d8@tnonwilderness corridors. Proposedlderness in the
Western Park Wit also includes the Havasupai Traditional Use LabBosluded from the wilderness
proposakre nearly 8500 acres south of Pasture Wash and around the Great Thumb to allow tribal
members mechanized access to reservation lands and to allow access tentile Tddilhead.

Havasupai Traditional Use Lands

The 1975 Grand Canyon Enlargement 8@ U.S.C.8 228) required the return of 83,800 acres of

NPS | and to the Havasupai Tri be, appmgimagelgsi ng t he
185,000 acresTheatas 0o pr ovi ded f or an HadsuparlraditionalUse95, 700
Lanaadithinthepark o be used by members of the tribe for
religious purposes and the gathering of, or hunting for, wild or native foods, materials for paints and
medicines . . . for agricultural and grazing purposes, sutgjebe ability of such lands to sustain

such use as det er @dingresgionabintenttidciede these landstwahin yhe 0

WildernessRcomme dat i on was explicit. Section 10(b) st.
tribe shall remaindrever wild and no uses shall be permitted under the plan which detract from the
existing scenic and natwural valwues of such | and

the 95,70-acre HavasupdiraditionalUse Lands as a potential wilderness additpending the
outcome of a range capacity and terrestrial ecosystem study. That study was com@s2cdhimnd
concluded that grazing by livestock wouldd@maging to the environmei@ubsequent Wilderness
Recommendationsaveidentified these landasproposedvildernesgNPS 1993and2010).

Unit 3, Eastern Park

The Eastern Parknit includes Marble Canyon, the North Rim east of Highway 67, and the inne
canyon east of the crasmyon corridor. Within this unit are ti@merous plateaus, summits, and

other colorful features that add tlee beauty of Grand Canyon sdBnmost visitors from the rim.

Also included are the Palisades of the Desert and adjacent rim lands. Potential wilderness additions
to this unit consist of the 32&cre Hearst Inholding alke Sockdologer Rapid, as well as 4,352 acres

/ 82.1 milesof the Colorado River corriddrom 0.1 mile below Navajo BridgeRM 4.6) to 0.5 mile
upstream of the confluence wiBright Angel CreekiRM 87.7).Areas excluded from proposed
wilderness include: &) acresupstream oNavajo Bridge angbavedroad corridors (60@eet wide) to

Point Imperial andCape Roya(22.3 miles)

Unit 4, Navajo Indian Properties

This area comprises the eastern side of Marble Canyon and is a narrow strip of |z lheén
Colorado River and theapk boundary, north of the Little Colorado River. These lands in@ude
15,153acre inholdingconsisting ofall lands generally west of the Marble Canyon Rihe (egal
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boundary of the ark as specified by the 1975 Enlargement Aci) east of thauthorized\NPS
boundary located orguarter mile fom the east bank of the river.

The Eastern Park Unit as seen from Desert View (NPS/MICHAEL QUINN).
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Wilderness Character Narrative

A Wilderness Charactera¥rative is a qualitative andlistic description of what makes a particular
wilderness unique and specfalndres et al. 2015t is a faundational document intended to

identify fundamental wilderness resources, determine wilderness threats, and acknowledge important
intangible vales associated with the wilderne8swell-crafted Wilderness ltaracer Narrative
complements and enhandbs quantitative WdernessCharacter Monitoring Baselines&essment.

Introduction
AfiThe wonders of the Grand Canyon cannot be ade
by speech itself. The resources of the graphic art are taxed beyond their powers in attempting to
portray its features. Language and illustration combined mustfal elements that unite to
make the Grand Canyon the most sublime spectacle in nature are multifarious and exceedingly
di v eirJshm Wesley PowellThe Exploration of the Colorado River and its Canyons

Grand Canyopa wild treasure of the American Wgss one ot h e p iastricenic fasdscapes.

During the last six million yearsyater and wind havearved Grand CanydiiRanney 2005)these

same erosional and tectonic processegeologihape t he
layers spameaty halfo f E a r t farddsecondiesvironmemts froenupting volcanoet® quiet

seas. Grand Canyon, with its immense size, dramatic and colorful geologic record exposures, and
complex geologic history, is one wfo r Imish senic and scientificallyalued landscapes.

Being one of the largest undeveloped areas in the United Stee€& and Canyon wilderness a
sanctuary for life thatontains aemarkablerray of naturatommunities Much of this diversity can

be attributed to the pak 6 s dtopagmaphi/Extcemes of elevation providaeicrohabitats for

natural processes supporting rare and endspgciesWater in hundreds of springs, ephemeral
pools, unaltered creeks, and the Colorado River provides life with the opportunity to flourish in th
otherwise arid environment. Local snowmelt, moving on the surface or via contorted underground
channels, creates sustainpgcketssupporing uniquespeciesassemblaged he @anyon isa living
laboratory for scientific research in numerous fields doatribute greatly to understanding the
relationship between biotic communities d@hdir abiotic environments.

Human cultures and the canyon have been shaping each other for over 12,000 years. The canyon is
an important homeland for native peoples apthae of historic EurdAmerican exploration and
discovery. Tody those relationships continughe cultures of American Indian tribes are

intermingled with the landscapesd outdoor recreationists from around the world seek out the
challenges, inspirationand lifealtering experiencethatthe Grand Canyon wildernegsovides.

This narrative is intended to capture these feeliegperiencesand relationshipsrhe narative is
organized aroundhe five qualities of wilderness charactgroundingit in the statutory language of

the 1964 Wilderness Act. Subsequent sectamscribethe selfwilled elements that are free from
human contrglecological processes thaveshaped the landscape, visitor experiences that may not
be awailable elsewherdhe undeveloped character and rugged topogragptd/notable scientific
educatioal, scenic, andulturalvalues of theGrand Canyon wilderness
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Untrammeled Quality
Wildernesss essentially unhindered and free from modern human actions that control or manipulate
the community of life.

Weathered mesas, lofty plateaus, majestic temples, craggyipdekpersistent and unstoppable
forces of erosion are ubiquitous in tBeand Gnyon wilderness=rom the howling spring winds to

the serene winter silence, tBeand Canyon wilderness a landscape of variation and volatility.
Summer monsoons materialize rapidly and unpredictably, unleashing torrents of rain that saturate
vegetatiom andbiologicalsoil crust in minuteslash floodsendeartherbrown water careening
through arroyos and cutting channels esdeeper into the alluvial slope. With graceful power, water
is the incontestable architect of tlisd landscapeThe canyontself, a twisting 277mile-long

gorge, was carved out of the rock duringrsiion years of erosion by the Colorado River and its
tributaries(Ranney 2005)

Human hands have also played a role in sculpting the Grand Canyon landscape, though one far more
subtle.Throughout the moderday wilderness, a patient study of the archaeological record reveals a
12,000 yeawld relationship between humans and the Grand Car8ipeable portions of the

modernday widerness were farmed and lived and he effectf nativepeoples on the landscape

canstill be seen in abandoned water diverdeaturedor agricultural fields and smadicale erosion

contrd (Fairley et al. 1994bavis et al. 2000)While ancient peoples altered the landscape and its
natural procezes inseveralways, these manipulations afificult to discerntoday, and do not seem

to significantlyimpact moderrday natural processes or plants and animals

European exploration of the region began in tHeckhitury and expanded in theM@ntuy with

visits by Spanish missionaries. In the decades after the Megitamican War, federal explorers

and military in the Southwest located transportation routes and identified natural resources. It was

during this time thapioneersfollowing new eastvest wagon roads, approached the rim of the

Grand Canyon. The Atlantic & Pacific Railroados
opening the region tentrepreneura/ho initially investedn traditional economic ventures, such as

mining, logging, and ranching. However, the canyon itpetiduced nothingut headache®r

cowboys, shepherds, and mingmgmpting some of theno turn to tourism as a commercial

enterprise. The early #@entury saw an increase in tourism, which led to gngveiwareness of the
significance of the Gr aanbve@enhtyproteétthentr esour ces, a

Unfavorable reports ofxplorations in and around Gra@hnyon, along with difficultie of transport,

nat i ve pergsteqce, ansl thesdnce of aegional labor poolaccounted for the reluctance of

eastern entrepreneurs to penettateregion thus leavingzast swath®f land inanundeveloped

state It also bought time for early preservations to rally in support of protecting this natmdeér.

Towering stands of ponderosa pimeboth rims were withdrawinom logging in 1893, when

President Harrison set aside the Grand Canyon Forest Reskeevexdansion of the reserve by

President Roosevelt in 1905 ended settlement and most logdimg area that would become the

park.The creation of Grand Canyon National Park 14 years later completedy &latimber
harvestspreservinguntil this dayoneoft he nati ondés | argest and best ¢
climax community
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The governmet also took steps to ensure that the park was protected from future mineral extraction.
By 1931, with the passage di6 Stat 1043, the parkvas clogd to new mineral entry claims

(Billingsley et al. 1997; Anderson et al. 199Bjeviously established dtas both within the park

and on public lands ¢side the park remained active. Orphan MivBere mining activity ceased
1969,was the last mine to closéthin thewilderness. Since thenp mines have been actively

worked on withinthe modern boundaas of the parkAbandoned adits, shafts, and weathered tailings
piles exst in a fewareas in the wildernegsreserving the history of mining in Grand Canyon.

In the 20" century, expandingettlementand cultivatiornof the arid West madé apparent thathe

most precious resource in this regismeither lumber nor gold nor uri@am, but waterThe

Colorado River in particular is a remarkable andtiéeturing feature in a land of so little water, and
thus quickly attracted the attention of settl@djticians, engineersand preservationistdike. To

solve the growing water shortage, danese proposetb createeservoirsimmediately upstream on
the Colorado from Gran@anyon, Glen Canyon was a leskapwnregion of incredible beauty and
wildness extending over a hundred milés.1956, the Colorado River Storage Project approved the
Glen Canyon Daminundatingone of the wild treasures of the American Wastr the next decade

The Grand Canyon wildernes®uld have suffered a similar fate hadot been fostrong public
opposition.The proposedridge Canyon and Marble Canydams wouldhaveflooded sizeable
portions of Grand Canyaand 90%of the Colorado River would have been diverted from its normal
course A 20-year struggle ensued over gther to build dams in the Grand Canyuaiith

preservationists ultimately coming out victoriotitie Colorado River Basin Project Act of 1968

Stat. 890) specificallprohibiteddams on the Colorado River between the Hoover and Glen Canyon
dams.On Janary 3, 1975Congres®enlarged Grand Canyon National Pancluding within its
boundarie277 miles of fredlowing river.

In addition toprotectingthelongest undammedrstchof the Colorado River, the Grand Canyon
wilderness also contains some of lbast trammelettibutaries and springs in tleatire Southwest
(Zaimes et al. 2007; Barnes 201B)fact,the Colorado River and selected tributaries in the park
potentiallymeet the criteria for designation under the Wild and Scenic Riverfl8df.S.C. 1271 et
seq.;NPS 1995Barnes et al. 2005)nclusion in the National Wild and Scenic River System would
furtherprotect the fredlowing character of the Colorado River and its tributaries in the Grand
Canyonand further highlight their outstding natural, cultural, and recreational values.

Modernday, NPS authorized trammeling actions sometimes occur within the Grand Canyon
wildernessand are predominantly carried out with the intentiommgdroving the Natural Quality

For example,d returnpopulationsof the endangered humpback chilig park has removed exotic
predatory fish from Bright Angel, Havasu, and Shinumo creeks and translocated chub to Havasu and
Shinumo creeksSimilarly, critically endangered California Condaee releaseth Vermilion Cliffs

National Monument adjacent the parkand treated for lead poisoningefforts to stabilize the

sensitive populatiorResearch projects aimed at protecting sensitive spgaiastimes involve

collaring, tagging, and/or blood samplingldlife, such asbighorn sheep, mountain liorsnd bats.
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Crystal Rapid (NPS/KRISTEN MCALDON).

Under the Grand Canyon Protection Act of 1992 (42 U.S.C. § 4321 etrsagggers have
conducted higtilow experimental releases froBlen Canyon Danto mimic natural, pre&lam
fluctuation in river flowandoffset detrimental effects fromlamoperationsThese controlled floods
seek to restore downstream resources by rebuikhioded beachseand creatingew backwates for
native fish(Schmidt et al. @Q01; Gloss et al. 2005; Melis 201Tp disadvantage the nerative
tamarisk in riparian habitats, resource managers algeearried out several restoration projects,
removingtamarisk treeand outplanting native species aldhg banks of th€oloradoRiver and its
tributaries (NPS 2009; Belote et al. 2010).

To reintroduce fire as an ecological pracasad mimic natural fire evesitprescribed fires are
implemented irforested areas above the ri@ver a century of wildland fire suppression has altered
the natural fire regime ithesewoodland communitied/egetation changes caused by past fire
suppression have generally increased live and dead fuel lpad&agingpotentially hazardous
arrangement of close standing, burnable vegetation, or ladder fuel. Ladder fuel helps fires ascend
taller forest trees, increasing riskfogher intensity crown firedf subjected to crown fire, large

forest landscapes may be corted to shrub communities, watershed and soil processes can be
impacted, and other ecosystem values altered.

The currenfire Management PlaiNPS2012)recognizes wilderness characteipast of the policy
guiding firemanagement activitie®perational gidance directs the completion of timenimum

19



requirement analysisRA) process to ensure management actions chodeaveothe leagiossible

impact Fire managemeralsois based on the best currently available scigreeognizinghe

ecological benefis of natwurally occur radaptgd plant communites. Gr an d
Ponderosa pine forests, for example, require regular, low intensity fires in order to thrive (Huffman et
al. 2008). Over the pa&iur decades,ife managers have been alwarticrease the opportunities to
managenaturally ignitedwildfires without suppressing theriManagers also uggescribed fire to

restore thdire regimeto a state that natural fire would be allowed to exist on the lapesg#hout
detrimental effectsSome suppression efforts will have to continue into the future until these
prescribed fire treatments have met fuel reduction objectives. The overall goal of the fire
management plan is to eventually allow fire to play its natural role with little hurtemreéntion

thus benefiting the Untrammeled Quality in the years to come

Unauthorized trammeling actioase few and far between, though they could be more common than
documentegdas park staff cannotbaware of all actions takingace inawildernessas vast as Grand
Canyon One notable example includdgetrelease of théeamarisk leaf beetlas a biological control
agent in a limited area of the westerrsun 2001 to help manage invasive tamarisk infestations. It
was not approved faelease withirRO0 miles ofendangered southwestern willow flycatcher habitat,
but it migrated further than anticipated, and spread to Grand Canhgorafisk Coalition 2018

Trespass livestock and bison from adjacent public and tribal &sdsreate unauthorized

trammeling impacts. Cattle enter the park when fences go down and degrade vegetation, soil, and
water resources. Hybrid bison from a State of Arizona herd entered the North Rim when Arizona
managers curtailed feeding and fence maintenance and hunting @resmssed them to move. The

high meadow and wooded habitats cannot support their grazing, and fragile cultural resource sites are
rapidly degraded by trampling and wallowifigPS 2015a)NPS is planning to reduce the size of the

herd to fewer than 200 thrgh capture and relocation and lethal culling over the tiege to five

years (NPS 201%aReducing the herd size will protect the Natural Quality ofGhend Canyon
wildernessbutis an authorized trammeling action because mangers will intentionallypoiare the
community of life. This scenario highlights the dilemma wilderness managers are regularly
confronted with when balancing the need for natural resource protection with the guiding principle
that wilderness should be primarily affected by thedsrof naturedlt is also an example

demonstrating that unauthorized trammeling may at times necessitate authorized trammeling in order
to preserve the integrity of a wilderness atbas making it all the more important to prevent
unauthorized trammelings much as possible

In summary, the Grand Canyon wilderness remainbtiee mosselfwilled, untrammeled
landscapes in the continental United StaRgygedness, inaccessibility, and exposure to the
elements rendered many eantyning, grazing, andoggingattempts unprofitabldue to its vastness
andremoteness, the Grand Canyoiderness constitutes a sanctuary for life, containing remnants of
dwindling ecosystems such as boreal forest and desert riparian communiti@snattidide of

plants, amals, and fishi some of which are found nowhere else on Earth. In this ecological refuge,
there is a wedding of geology and life forms that, on a human time scale, appeatatdédasd
unchanging. Yet, this sense of permanence is far from reatitytir@ious change sculpts the physical
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environment uplift and erosion, volcanism, and the interaction of climate with the varied
topography. The Grand Canyon wilderness is a clear testament to the raw and untamable power held
by Mother Naturelt is a hunbling and majestitandscapelt also a landscape that must be protected.

As vast as it isthe Grand Canyowildernesds part of the larger landscape of the southwestern

United States, a mosaic of state and federal lands, rural communitiedatiidsgland metropolitan

area. As such, the seemingly well protected incised canyons downstream or downwind remain
vulnerable tactivities that occur on the surrounding landscape, including livestock grazing, uranium
mining, power generation, air pollutidrom vehicle emissions and distant cities, and river regulation
and groundwater developmeAts climate change progresses, ecological processes are expected to
furtherdeviate from ranges of natural variatidimesechanging environmental conditioemptasize

t h aestraift Is the core of the new valuation of wilderness as a moral resource. When we protect
wilderness we deliberately withhold mopower to change the landscagiash 20@). Therefore, the

MRA process shouldontinue tdoe employed to evadtte each NP#ghanagementecision impacting
wilderness. fithe Untrammeled Quality is diminished, benefits to other aspects of wilderness
character should clearly outweigh costs of trammeling. Restraint and humility are key principles that
truly set wildermess apart from all other public lands. As succinctly stated by Howard Zahniser

(1992), fAWe must remember al ways that the essen

Aerial photograph of the Colorado River and Solomon Temple (NPS).
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Queen butterflies pollinating arrow weed near Granite Rapid (NPS/TOBIAS NICKEL).
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Natural Quality
Wilderness maintains ecological systems that are substantially free from the effects of modern
civilization.

The parkoés diverse natur al resources begin with
astounding natural beauty. Over the last six million years, the Colorado River sculpted the Colorado

Pl ateaubds sout hern edge c roekdayersm@pea@iiulazeguenc€that y on a
serve as windows into time (Ranney 2005). Rocks exposed in Grand Canyon range from 1,840 to

270 million years in agesncompassing three eras of geologic time (Paleozoic, Mesanoic

Cenozoiclandthe Precambrian. Therand Canyon wildernesdso preservea superbfossil record

Algal mas and bacterial spores over 1,200 millje@ars oldandsoft-tissue subfossils from late
Pleistocendauna (about 11,000 years otd¥tify to a broad range of @ent landscape$tudying

thefossils andock formations of Grand Canyon offers the unique opportunity to read the biography

of theplanet and marvel at the forces of nature that have shaptairtdiea Contemplating the

history recorded in these rockgarks an undeniable sense of humility and smallness in the observer,

but perhaps also generates a feeling of liberation and transcendence.

Besides being a geologic wonddre Grand Canyon wildernegmssessesutstanding biological

diversitythat include the flora and fauna @l four North American majodesertgthe Great Basin,
SonoranMojave, andChihuahuanStortzet al.in review). Extreme changes in elevation, exposure,

and climate in Grand Canyon suppowide range othabitatan unusual proximityTraversingirom

rimtoriver, one not onl vy r e tecoadedenghe stratdied pdaeneotinfers hi st or
five of Merri a{he kower Son@am, UpperfSenorang Tramsstion, Canadrah

Hudsoniarife zoreg, the ecological equivalent of traveling from Mexico to Can@aS 2017.

The vegetation of Grand Canyon consists largely of intact, functioning native plant communities that
vary from cool, moist subalpine forests and meadows between 8,000 ande@j0@ohot, dry
deserts at elevations as low as 1,200 (i€earsley et al. 2015)'hewildernesscontains six
vegetation zonesiparian, desert shrub, pinyganiper woodland, ponderosa pine forest, spruce/fir
forest, and mountaimeadows in theubalpine zongNPS 2017. A wide range of microhabitats are
known tosupportat leastl,732vascular plant species, 64 ssospecies, 195 lichen speciasd 167
fungi speciegNPS20181). There areseverabplant species that are endemic towhielernesswhile
only about11% of theflora is exotic(NPS 2009) The diversity antbeauty of the@a ny on 6 s
vegetation isastoundingfrom the sparse desgiantsthat defy a seemingly inhospitable, arid
climateto lush floraand hanging gardemgarsprings and riparian areas along the Colorado River
and its tributariesand all the way to the higglevationforestsand subalpine grasslands.

Extensive portions of theaayonare covered by biologicabil crusts, which create a more favorable
environnent for vascular plants to germinate under arid conditions (Darby et al. 2010). Biological
soil crusts are communities of living organiscasnposed ofyanobacteriaungi, lichens, mosses

and algae in varying proportiofBelnap and Lange 200Ihese sibs play important roles in

reducing soil erosion, increasing water conservation and in promoting nitrogen fixation (Darby et al.
2010). However, they are highly fragile and vulnerabléhe impacts of recreational used air

pollution. Due to therelatively clean air andemote and rugged nature of most of the park, soils
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remain in generally good conditioim areas with high humause,impacts orbiological soilcrusts
aresignificant, as these crusts are highly susceptible to trampling and requitarienggeriods to
recover compason and function (Cole 1990).

The Grand Canyon wildernesdso serves as a valuable wildlife refuge due to the immense primitive
areas, the topographic character, and the relatively unfragmented landscape. The park provides
important habitafor at leas®1 mammals, includingiule deer, desert bighorn sheep, mountain lion,
coyote, bobcataind22 species of bajsas well a$8reptile and amphibiaspecies, over two dozen

fish species, and thousands of different inverteb(&BS 2018f. With over 350 bird species and its
riparian habitat valuable to avifauna, the entire Grand Canyon National Park has been designated as
Globally Important Bird AregNational Audubon Society 20)1.8Additionally, there ar@umerous

endemic animal speciésownonly to exist in thepark (NPS 2017, and there are likely mamgore

I particularlyendemiccaveadaptedspecies yet to be identified

Mountain Lion (NPS).

While somespecies are yet to be discoversaine ot h e ¢ aiodjversitfissmperiled by

human activity. Currently, the Grand Canyon wilderness provides an ecological refagedial
speciedistedunder the federal Endangered Species A6t.S.C8 1531 et seq.including but not

limited to, the Mexican spted owl, southwestern willow flycatcher, razorback sucker, and

humpback chulfNPS 2017. Other spcies recognized as sensitscial status specigglude nine

species of bats, desert bighorn sheep, northern goshawk, peregrine falcon, flannelmouth sucke
bluehead suckeandbald and golden eaglé#/hile human disturbance, transportation infrastructure,

and development threaten these species on surrounding lands, the Grand Canyon wilderness provides
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high-quality habitat, allowing these species to thrive and surfAkier to the protections granted by
wilderness statusit least ninavildlife speciesvereextirpated from the region, including thazzly
bear gray wolf black-footed ferret, jaguaColorado pikeminnow, bonytail, roundtaihub, northern
leopard frog, and southwstern river otte(NPS 2017. These local extinctiongmind land managers
to practice restraint and respect the community of life.

Efforts to be better stewards of the enviremnt haveprotected th&alifornia condorExtinction
loomedfor this species when itstal population had dwindled to just 22 birdsl982(The

Peregrine Fund 20)8Since 1996condors raiseth captivityare released annualiyto Vermiion
Cliffs National Monumentdjacent tdhe park. California condors have been successfully nesting
within the park and have once again becomuehappreciatednhabitants of th&rand Canyon
wilderness Although California condor recovery has come a far way, theseadstill face
significant ongoing humanaused threatsnd remain a conservatiglependent speciekead
poisoning through ingestion of spent lead bultetstinues to béhe leading cause ofiortality of
these scavengers in the wi/alters et al. 201,QJohnson et al. 2013)

Much oftheastoundingpiologicaldiversity dependso&r and Cany o mr@sprirngs, i but ar i €
which represent some of the least altered water resources in the Sday#fawees et al. 2007,

Barnes 2013)These watersupport rare desert riparigeosystemswvhichhave disproportionately

high value for their limited spatialextemtn d nur t ure a high percentage ¢
animals(Webb et al. 2007; Zaimes et al. 2007; Barnes 2(Riparianareas represenbughly 1% of

thep a r thtdl area, but they support more than 20% of native plant species and provide habitat for

more than 80% of wildlife speciescorded in the parfStevens et al. 1999; Kearsley et al. 201rD).

light of the factthat 90% of riparia areas in Arizona have been degraded or desir@rand

Canyonds | argel y i nt avcatuable(Zapmneset ah B0OQBarnes2@1l3)ar e esp e
Inclusion in the National Wild and Scenic River System wduither protecthesetributaries and

highlight their outstanding natural, cultural, and recreational values.

Feeding thessurface waterss the second largest area of karst limestone bedrock of any national
parkunit (Weary and Doctor 2034Contained in this dissolved bedrock is a comple@ugdwater
system. Water travels through fractures in the rocks, sometimes emerging at the surface in the form
of springs and streams that nurture life in the canBased onsotope analysis, some of the water
discharging at these springs has been detextirio be over 3,000 years old (Monroe et al. 2005).
The goundwatelprotected underneath the Grand Canyon wildersegscarce and critical, but
often unseemresourcen thesurrounding desert landscaftas also imperiledAs the area becomes
evenwarmer and drieflPCC 2013; Kunkel et al. 2013)recipitation and subsequent aquifer
rechargewill likely decline. At the same time, population in the region is projected to increase,
leading to unmet water demands before 2QBBRR 2012).1f regionalgroundwater withdrawal
exceeds recharder an extended period of timgroundwater depletion will result in declining water
tablesand dried out aquiferghreatening the stream and spring habitats so important to life in the
canyon(Galloway et al. 1998; gnikow and Kendy005.
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Modred Creek (NPS).

Gr and Gwateyresouicagmain intacpartially due to the fact that mew mineral claims
have been permittad the park in over 80 years. Despite its spectacular display of geologic riches,
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the true vorth of these minerals lies in their scenic, scientific, and educational values. Leaving these
deposits in the ground not only ensures that they mayaveeled aby future generations, it also
prevents the environmental impatiataccompany resource teaction.Becausesurrounding lands
arenot subject to the same lawsdgoolicies as wilderness landsatsr resources inside tkirand
Canyon wildernesarepotentiallythreatened by regional mining activity. Thousands of uranium and
other claims on pulitilands around the park (NPCA 2010, Stortz ehaleview may cause
degradation of water quality through elevation of heavy metal concentrations beyond natural
background levels (Beisner et al. 2017). Many claims are clustered above aquifers that feed
tributaries and springs inside tivddernessand mobilization of toxic metals from weathering of
tailings piles could threaten aquatic life and human heglta current 28/ear ban on new uranium
claims on public lands adjacent to the park (BLM 2Q&h)ains controversial and may be lifted.

TheGrand Canyon wildernessont ai ns some of the nationbés cl ean
Airshed by the Clean Air Acd@ U.S.C8 7401et seq.)Clean air allows foexpansive vistaghat

are an important coponent of th&Grand Canyon wildernes¥isitorsto the South Rincansee

across the 12 miles to the Walhalla Plateau and Walla Vatidyas far as the Painted Desetis |
alsonot unusual to be able to see from the North Rim to the San Francisco Beailkssao the

south. The grandeunhowevelis marred when haze from copper smelters, urban development, dust
vehicle exhaust&nd agriculture travedver long distances from industrial and metropolitan sources
hundreds of miles awayeatough et al. 199Green 1999; Eatough et al. 200The average natural
visual range at Grand Canyon has been reduced from about 170 miles (without the effects of
pollution) to about 144 miles (IMPROVE 2016). On high pollution days, the visual range has been
reduced from 20 miles to below 95 mile§.he Navajo and FouCorners coafired power plantgre
major regional sources of nitrogen oxides and fine particulate matter that contribute to the haze
(NPCA 2010; Arizona State University 201Zhe Navajo plant is scheduléar decommissioning in
2019 (Frisch 2017)which may improve regional air quality in the future.

Climate changavill impactnearlyevery aspeabf natural systemis the Grand Canyon wilderness

By 2050, temperatures in ti@outhwestare predicted toiseas much 8 3C, and extreme
temperatures may be more severe and more fre¢@eager et al. 200PPCC 2013Kunkel et al.
2013) Predicted higher temperatures, reduced snowpack, and longer droughtseated to

increase wildfire potential (FisicheRi013).Greater variability in rainfall is expected to lead to
increased flash floodindill slope erosionand debris flow initiatior{Griffiths et al. 2004)Upward
shifts of species distributions will alloimvasiveexoticspedges to proliferatélkedaet al. 2014pand

lead to unpredictable shifts mativecommunities (Walther et al. 200Arid environments like the
Grand Canyon wildernesse particularly sensitive to climate change and drought, as many species
in these regions already live at theurat limits of their rangéMonahan andrisichelli 2014) Even
subtle changes in these environments can cause catastrophic alterations in the abundance,
distribution, and compositioof biotic communities (Loehma2010) Some species and habitats may
evenbecomeextirpated from the wilderne¢Rehfeldt et al. 2012)

Theissue of climate change makesjiparent that the act of drawing boundaries alone is insufficient
to protect wilderness charact@he Grand Canyon wilderness does not exist in a vacusm. It
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stunning natural beauty and biological diversity is interconnected wigxiending settlement and
growing mechanizatioof the civilizationthat surrounds itTherefore, an earnesttempt to
safeguard these wilderreeareas for future generations lmsdong before and continues long after
setting foot in wilderness.
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Undeveloped Quality
Wilderness retains its primeval character and influence, and is essentially without permanent
improvements or modern humaeocupation.

The landscape of therand Canyon wilderne$®ws continuously, responding to stratigraphic,
volcanic, and erosional forces. There are few straight lines and right aymgle®matic of the
human touchClimate and topography have repeatedignpelled miners and other developers to
shift from extracting resources in mines to extracting dollars from tourist poglsegstesult, th
Grand Canyonvildernesss in many wayss primeval as it was in anotetimes.When combined
with adjacent publi@and tribal lands, this area comprises one of the largest ungededoeas in the
contiguous United States.
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Nearly all of the structures, signs, roads, and other developmenésparthare concentrated in the

6% of the park outside of proposed wildermié®&mnants of historic mining attempts &e and far
between in the wilderness, telling stories of early pioneer life and of efforts to carve a living from the
canyon wallsMetal gates have been installed at the entrance of several abandoned miaadhafts
caves for resource protection and visitor safety. A few historic fire taavet€abins are also present

in wilderness, preserving the legacy of early federal administration. Overall, this is a landscape where
nature reigns supreme, where the landrbtsned its primeval character, and where the imprint of
modern civilization is substantially unnoticeable.

Modernday, NPSauthorized installations in wilderness areas are primseigntific monitoring
equipment, wildlife cameraand collarstrail caunters,and other instrument8ecause NPS policy
dictates that any development in wilderness be subjeat MRA, theyaremostlysubtle, temporary
and placed in such a way as to blend in with the surrounding enviroriResetarchers and managers
comply,for the most part, and these items are usually removed when their projects end.

The river at the heart of the Grandryon wilcerness affords a remarkable72nile experience of
unmechanized solitude for six months of the y&hrs unbroken stretch of riveemaindgree of
impoundments and mccesdile onlyby trail in some placeswith its shorelinegor the most part as
primitive andrugged as in the days of John Wesley Paviradfting down the river israexceptional
wilderness experienceombiningthrilling whitewater adventurand magnificent vistas of a

remarkable geologic landscape including remote and intimate side caRgtowing in the

footsteps of early explorglike Powell,a humanpowered raft tripdown the Ctorado River of the

Grand Canyon encapsulates the great promise made to the American people by the Wilderness Act of
1964.The compromise struck over motorized river travel also represents the ability of the American
political system to accommodate seeryrapnflicting ideas concerning wilderness and its uses
lighting a way for wilderness and civilization ¢o-exist.

The remoteness andpography of Grand Canydrave made roadsare Since the first wilderness
study, over twohundred miles of roadavebeen abandoned (NPS 2010). At the present time, non
wilderness corridors surrourid primitive and three paved roagassing througkvildernessThe
presence of road corridors is asated with environmental issues, sucthabitat fragmentation,
invasivespecies proliferatioripoting of cultural resourcesand illegal hunting.

The lack of roads and rugged topography sometimes necessitate the use of aircraft for
administratively approved purposes, suclBeach and rescue (SAR), scientific study ;- fned
resource management, and facility maintenaBeeh administrativélight into wilderness, except
for SAR and emergencis subject toan MRA As a result, landings and takéfs of helicopters are
a rare occurrencespecially considering the vastnesshe Grand Canyon wilderness

Thelack of inholdings within the wilderness boundariealsremarkableCurrently,only three

inholdings remainvithin Grand Canyo National Park, totalingust over 19%415,545 acres)f the

p ar k 6(see ppr8Ba). The Navajomholding, however, is afoncern from a wilderness

preservation standpoirtonfluence Partners LLE@r oposed t he devel opment of
Escaladedo above the confluence of-mitehamwayol or ado
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would shuttle 10,000 visitors a day to the bottom of Grand Canyon and feature an elevated walkway
and amphitheater below the rim, as well as a hotel, restaurant, RV center, andsathieatiractions

above the rin{Grand Canyon Trust 2018)he NPS and seveéraraditionally Associated Tribes

have opposed the project. Legislation to approve the master agreement for the project was rejected by
the Navajo Nation Council on October 31, 2017. The looming possibility of a similar type

development highlights the traethat inholdingganpose to wilderness areas.

A

Historic Signal Hill Fire Tower (NPS).

Solitude or Primitive and Unconfined Recreation Quality
Wilderness provides outstanding opportunities for solitude or primitive and unconfined recreation.

Grand Canynd expansive wildernegzrovides outstanding opportunities for experiencing solitude
in remote areas of the pafkheseunspoiledreaches of wilderness provide an arena where
wilderness purists can find tranquility and escape reminders of mechanized sowetliere
individuals can be truly alone in the enormity of the natural world. The scale of the Grand Canyon
sparks an underiie sense of seleflection and wonder immeasurable but fundamental aspects of
wilderness character that simggnnotbe quantifiedThere is little questioin the Grand Canyon
landscape speaks to something elemental and timeless in the humahrspeitsed in this vast
landscapevisitorsbegin to exist as something beyahedir everyday cares and worries.
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The night sky over Grand Canyon reveals a cascade of luminous stars and planets. These ancient
constellations have shaped the arts, sciencesdaasd across the millenni@azing at the Milky

Way from camp, thoughts of human scale, purpasd spirituality seem compulsorhe night sky

is inspiring. It is primordial. It is also imperile@net hi r d o fs pdpiiation wmdudihgB@o

of Americans- can no longer see the Milky Wdiralchiet al 2016) Grand Canyon National Park is
one of theemainingplaces in the United States where one can experiencefdlstanight sky.

Natural factors of high elevation and dry air, combined wighthGr and Canyonds i sol a
major population centers, allow the night sky to shine with uninhibited glory largely free from light
pollution. As a result, the park received provisional Dark Sky Park status in June 2016 from the
International Dark Sky Asociation. To obtai full Dark Sky Park statushe park is changingp to

60% of its light fixturedo minimize light pollution and provide pristine viewng experiencef the

Milky Way. However, he main threatto night sky quality originatéom outsde the park due to

growth of surranding communities and light domes from distant cifigisriscoe et al. 2015)

In addition to dark night skies, natural sounds and natural quiet have long been regarded as critical to
wilderness character. During one oé tmost daring expeditions in pioneer history, John Wesley
Powell attempted to sum up his feelings about the Grand Canyon natural soumdéisiprurnal:

filt is the land of music. The river thunders in perpetual roar, swelling in floods of music when

the storm Gods play upon the rocks, and fading away in soft and low murmurs when the infinite
blue of heaven is unveiled. With the melody of the great tidegrand falling, swelling and

vanishing forever, other melodies are heard in the gorges of the lateral canyons, while the waters
plunge in the rapids among the rocks or leap in great cataracts. Thus the Grand Canyon is a land
of song. Mountains of music sWen the rivers, hills of music billow in the creeks and meadows

of music murmur in the rills that ripples over the rocks. Altogether it is a symphony of
multitudinous melodies. All this is the music of waters. The adamant foundations of the Earth
have ben wrought into a sublime harp, upon which the clouds of the heavens play with mighty

~

tempests or with gentle showers. o (Powell 20032

Unfortunately, Grad&angor wildernssalltfiodtreat the hatutalseundscape
is frequently interrpted and drowned out by humaaused, mechanically produced sounds. The
presence of aircrabverflightsthreates visitor opportunities for solitude. Sounds of aircraft
originating from commercial air tourare often audible, even in the most remotareas othe
wildernessAlthough tour flights provide an altertine visitor experience, thdyave a
disproportionately broad geographic impacwalderness. Administrative uses of aircraft and
helicopters foiSAR operations, scientific study, fire moaitng, trail maintenangend other
purposeslso impact natural soundscapes, but are a relatively rare occurrence in wilderness.

Theability to experience and view a landscape unmarred with human presence also cultivates a sense
of remoteness and solitud8rand Canyon is internationally repozed for its scenic value and

expaisive vistagnablingvisitors to marvel at the vastness of the landscape. Conversely, these same
views also enable visitors to see human developneenssde of wildernesthatcantemporarily

shatterthe feeling of remoteness and wildne€Ssme developments that can be seen from vantage

points within wilderness includéhe Grand Canyon Skywalk, Desert View Watchtqwlez Mt.
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Emma radio repeatgand wind turbines on the Coconin@ateau At night, lights from developed
areas on South and North Rims are visible in some parts of the wildéneissoe et al. 2015)

Grand Canyomffersworld-classopportunities for adventure and primitive recreation. The Colorado
River in Grand Cayon provides a unique combination of thrilling whitewater adventure and
magnificent vistas of a remarkable wilderness landscape. A river trip through Grand Canyon is one
of the most sougkdfter wilderness experiences in the world, offering a2né mix of placid

smooth water and turbulent whitewatéhe ColoradoRiver Management Plan (NPS 2Q@8eserves

the true wilderness experience and solitary adventure of a hpovesred raft trip in the sirmontls
norrmotorized season. In the summer with higher traffic and motorized rafts, isolation and solitude
are exchanged for increased access.

Boaters running Lava Falls Rapid on the Colorado River (NPS/MARK LELLOUCH).

Other recreational opportunities in tBeand Canyon wildernegsclude backpacking, day hiking,
climbing, and canyoneeringrelatively fewmaintainedrails are present, leaving the majority of the
expanse open to the truly primitive navigational methods etraiiftravel and routdinding. With a
harsh climate and rugged physical environment, recreation here demands a high degree of self
sufficiency and endurancesers musaccept certain risks that comprise a wilderness experante
primitive methods of traveland hosewho are iltprepaed may well be humbled by the landscape
Adventure in th&rand Canyon wildernesargelyrequires visitors to meet tlvironmenbon its

own termswith few modern facilities provided for their comfort or convenience.

Uselimits have been employed fbackcountry overnights since the 1®5 and backcountry
overnight use is relatively stable due to a vesilablished permit systeffihe appeal of backcountry
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permits is clearly visible in the fact that demand for tlegt@nexceeds their availabilityrhe

Backcountry Managementdh (NPS1988)emphasizes the difference in experience opportunities

through zoningAppendix B. Areas that are accessed by maintained trails starting near the

devel oped areas are the most @remanadgadtoallovhese @A Th
relatively heavy use while protecting resources through designated campsites and composting toilets.
Use areas in APrimitiveodo and AWi | dmliag\sitoess ar e m
who seek greater levels of solitudéhese areas generally do not have wayfinding signs, and permit

only a few groups per night to minimize the frequency of seeing offi@sszoning approach to

visitor management leaves vast swaths of the Grand Canyon wilderness unscathed and uncrowded

for those who seek solitude and a truly remote wilderness experience.

A group of hikers in the eastern portion of the wilderness (NPS).

fiYou cannot see the Grand Canyon in one view, as if it were a changeless spectacle from which a
curtain might be liftedbut to see it, you have to toil from monthrhonth through its
I abyr iJolinWeslepPowellThe Exploration of the Colorado River and its Canyons

Other Features of Value Quality
Wilderness may also contain other features of scientific, educatgo@lic, or historical value.

Cultural Resources

The Grand Canyon wilderness not just a biophysical entity; it is a cultural lanaise that embodies
a 12,000 yeaold relationship between humans and the Grand CafiN®6 2017. As of February
2018,3,222 archaeological sitdsave been documented in tGeand Canyon wilderneshlinety-four
percent of the park has not been formally inventoried, and an estista9060,000 sitesnay still
await discoverfNPS 2016)There is a significant diversity in the types of archaeologesdurces
present, including rock anprojectile points, stone tools, pottery, syitig figurines(i.e. animal
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figures fashioned from a single twighasonry peblos, cliff dwellingsandkivas(2017c) This vast
archeeological record is a fundamental aspedheiGrand Canyon wildernessd the protection and
stewardship of this resource is critical to preserving its wilderness character.

Nankoweap Granaries in Marble Canyon (NPS/MARK LELLOUCH).

The great significance of Gr andxa@peojylmmans cul t ur
adaptation to a semiarid climatéative people found sustainable ways to thrivenem@vironment

that mostmodernday westernersvould consider harsbr even inhospitabléJnique cultural

adaptations made by diversative peoplesver millenniai such as establishing travel routes from

river to rim, farming at 8,000 feet, and using varied microenvironments seasonally across the region

T nurtured lifein thisrugged and aridegion(NPS 2017.

These same adaptive strat eg orieandpresentaylanduse, andn n e
todayGrand Canyon remains an important part of the traditional homelatiteféwllowing

Traditionally Assaiated Tribesthe Havasupai Tribe, Hopiribe, Hualapai Tribe, Navajo Nation,

Kaibab Band of Paiute Indians, Paiute Indian Tob&tah, Las Vegas Tribe of Paiute Indians

Moapa Band of &8lute Indians, San Juan Southern Paiute Tribe, Yavapache Natia, and the

Zuni Tribe (Figure 9. All of these groups have ancestral and spiritual ties to the canyon and

recognize certain tangible and intangible properties as important to their histories. In fact, the entire
canyon has beamcognizedasa Traditional Cultural Property (TCP) by the abawentioned

Traditionally Associated TribeJ his means the canyon is associated with the cultural practices and
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beliefs of living communities, is rooted in the history of these communities, and is importhet t
continued cultural identity of these trib@zarker and King 1998)n thepowerfulwords ofLeigh
Kuwanwisiwma, a member of théopi Tribe:

AAncestral villages that have fallen into ruir
scientific walues. The Hopi ancestors who lived in these villages still spiritually occupy these

places, and these ancestors play an integral role in the contemporary Hopi ceremonies that bring

rain, fertility, and other blessings for the Hopi people and their neightbmoughout the world.

Itaakukui footprintsi are thus part of the living legacy of the ancestors, and they play a vital role

in the religious activities essential to the perpetuation of Hopi society. Shrines are places where

ritual deposits are made,c&because their ancestors and sacred objects were buried in ancestral
villages, the Hopi people care for these places as shrines. Hopi people visiting an ancestral

village feel a deep reverence for both the place and the surrounding landlscdp& u wanawi s i w
and Ferguso2004)

To many native peoples, the Grand Canyon represents their place of origin into this world. To some,
it also represents the place where their spirits come to rest after death. And for others, archaeological
remains in the Canyon prowdevidence for their migration from their place of origin to their present
homes. IMA Zuni Corridor of MemoryJim Enote writes:

AThe Gr an dChGam ykodnys aoplac® df gmargence where ancestral Zunis spent

time adjusting to the surface worlftex emerging from a place beneath the canyon. After some

time at the canyon our people began a search for the middle place, which we eventually found

near our present day Zuni village in Western New Mexico. If you followed the Little Colorado

River upstram from its confluence at the larger Colorado River you would eventually find
yourself precisely at modern day Zuni .o (Enot e

All Traditionally Associated Tribes believe they have been entrusted to care for the canyon and the
river. As a result, thegeibes have a vested interest in management of park resources as preservation
of their cultural heritage. Governmetotgovernment consultation with the Traditionally Associated
Tribes provides opportunities for integration of tribal perspectives intorhdtgement. In

accordance with NPS polic2@06a), park resource managers make an effort to involve tribes in
project planning, field activities, data analysis, and interpretation to better understand their histories
and relationships with Grand Canyordan identify and protect resources and places of tribal
importance in the park.
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Today, nativepeoples return to Grand Canytancollect culturally important resources and make
persomlly significant connections.tBnographic resources in the park includenerougplants,
animals,andinsects as well asrchaeological resourcesnd specific places in the landscdpe@S
2016) Moreover,it is unlikely that thdotal number of étnographic resources in the pavitl ever
be known nor their full meaning due tthe sensitiveind confidentiahature of such information.

Recent settlersave also left their own archaeological legacy, which is best summarized by the
history of exploréion, exploitation, pioneer settlentenailroad development, andderal
administration(/Anderson 2000)Physical remains of their endeavors fromehdiest explorers

through development of the national park are represented in the archaeologicalwbkibrd,

includes evidence of early exploration by John Wesley Powell and Robert Brewster Stanton, mineral
exploitation by Ralph Cameron, Pete Berry, William Wallace Bass, Louis Boucher, and John Hance
among others, and the remains of early tourist entegaigl livestock ranching

Threats taculturalresourcea r e mani f ol d. Cli mate change poses
cultural resources, altering landscape geomorphology and threatening site stability. As storms
increase in intensity due to climate chaf8eager et al. 2007), archaeological resoundkk$ace
amplifiedlevels oferosion. Although mangites have endured weathering for centytiesy are not
immune to further deterioration. In addition, visitor use often has a negative effect asdagical

site condition. Technological advanceach as GPS devices asatial mediaenable visitorso
shareprecisearcteeological site locations and characteristresulting in increased visitation and
adverseeffectson cultural resources. Emergingcreational pursuits, such as canyoneering and pack
rafting, also have the potential to expose previoumygcessibleultural resources to the effects of
increased visitation and associated human disturbanoenitigate these impact§rand Canyon
National park engages in programsvigitor educationgultural resource omitoring and

archaeological sitand ruingreservation.

Left: black on white bowl, 1100-1275 common era; right: gold watch and watch key which belonged to
John Wesley Powell (NPS).
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Cave Resources

Millions of people visit Grand Canyon National Park each year, and very few of them have any idea
that an entirely different type of geologic wona@ehidden beneath their feet. Grand Canyon

National Parkprotects theseondlargest area of karst limestone bedrock of any national park unit
(Weary and Doctor 2034The limestone of the Grar@anyon National Park contaiabout350

known cavesnd likely harbors hundreds mdi&. Tobin, personal communication, 201These

caves are mostly associated with the Redwhlhv limestone formations and vary in length fr8th

feet to tens of miles. Grand Canyon National Park currently psedtextl2th longest cave (36.7

miles) in the United State®Vith explorationand documentatiostill in early stageghe caves and

karst resources of the Grand Canyon are truly exceptional and rank among the park units created for
these types of resour¢esich as Mammoth Cave, Carlsbad Caverns, Jewel Cave, and Wind Cave

These cavefeaturea widearrayof important resource3.he areads dry cli mate al
sheltered nature of caves make them the ideal environment for preservata&araf and cultural

resources, often resulting in very rich and rare depdsits general inaccebdity of the caves

further protects artifacts from human disturbance. The combination of concentrated resources and
exceptional preservation truly makes the caves
critical andvaluableenvironments.

Palemtdogical resources that have been found in Grand Canyon caves irmtadmfitissue

subfossils, dung, and packrat middens (Santucci et al. 2001). The only specimertissisoft

remnants of the extinct Harr i negthsdhavélseenfoondmt ai n g
Grand Cayon caves (Mead et al. 1986).some cavg lones, pollen, and plant fragments acfrat
middenshave been built up for thousands of ygansducing a nearly record species presence for

much of the Quaternary periadd revealing longerm climate trends in the pafWells 1976 Cole

19909. Plantparts in Shasta ground sladbing in Rampart @ve date backs far as 40,000 years,

containinga wealth of plant and pollen data.

Althoughthe presence apdeothems (caveoifmations)and their aesthetic value are well known,

their delicacy, diversity, and scientific importance are often overlogkgosum hair and cave pesrl
found in the park are rare elsewhere. Otlpetenthemplay anessentiatole inreconstructindocal
paleoclimates because their growth rate is dependewater availability and soil carbon dioxide

levels. By studying the annual growth layers of these deposits, scientists can tease out hundreds of
thousands of years of informatiabout past climatg$&ascoyne 1992; Lauritzen and Lundberg

1999; Linge et al. 2001)

Caves also provide important habitat flmzens otpecies in the parkor example22 different
specief batsare known to exist irhe canyon (NPS 2018fmany of which use caves foraternity
or hibernation roosts (Kunz 1982; Hill and Smith 1984yertebrates, whose isolation within caves
leads to endemispare somef the most important and vulneralsigecies in cavecosystems.
Ongoing research is revealing the contents and gpbgraldistribution ofcavemacroinvertebrate

in the parkand adding new speci&sfauna lists (Krejca et ah review).
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Humanactivities comprise the biggst stressor on cave resourdescave visitation increasesydo

impacs on speleothems, babgulations, and macroinvertebrate communifidge most significant

known damage toave resources in the paskcurred at Rampart Cave in 1976 when a visitor started

a fire in the cave that caught the dung deposit on fire and burned for more than $ig (Bantucci

et al. 2001). This destroyed not only half of the dung, but also maay mesources in the cave

(packrat middens, sloth bone®yhile the Rampart Cave incident is a dramatic examipiegs as

simple as tracking mud onto flowstone or depogiskin oils on minerals can cause damage

(Horrocks 2013)Visitors can also spread whitese syndrome via contaminated cloth{Belley et

al. 2013). While thepidemic has not yet reached Grand Canglus,fungal disease has the potential
todecimate he par kds hi ghl YCrydnetaté 2030c ChbAglacCopboey 2003at i o n

To protect fragile and precious cave resources, locations of caves are kept confidential, and (except
for Cave of the Domes) cave entry and exploraiticthe parkis only permittedfor research purposes
(NPS 2018h Some resources, however, are so sensitive that everedvelated visitors can cause
negative impacts, which is why researchers are resorting to innovativenfmaget methods to

inventory cave resourcelléncereket al. 2015)As a last resort, thearkhasinstalledmetal gats at

the entranceof Rampartand St ant on6s Ganvdisturbanmcelhis casedlgstrates h e m
how restrictions and installations in wilderness are sometimes necessa&asoiarce protectigreven

if these measures detract from the Undeveloped and Unconfined Recreation Qualities.

Pallid Bat (NPS/ERIC HOPE).
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Scientific Value

Grand Canyon hastriguedscientistsat leassincegeologistlohn Strong Newberry laid his eyes on

the canyon walls i1858. Grand Canyon is a scientific laboratory for investigations studying
development of highly incised landscapes in uplifted terrain in a tectonically active region. It was the
work of geologistshatchanged publicopinioaf t he Gr and Canyon from t ha
| oc @idexl861lY o At he most s u llesd(Dudon 8B Adter netarly 150 s pect a
years, geologists are still not finished studying Grand Canybaseorigin and evoltion remaina

dynamic field. Much of the geologic research that takes place here receives international interest, and
Grand Canyon continues to play an important role in geoscience education and geoscience literacy
efforts. Almost every high school earthisnce and college level geology tesok discusses the

geology of Grand @nyon The canyon represents an outstanding classroom and research facility for
researchers and educatarsridwide

Grand Canyon has long been an important setting for researsicleaology, ecology,

geomorphology, recreation and visitor experience, soundscapes, air quality, and hydrology, among
others.Being such a vast and undeveloped landscape, Grand Canyon presents the rare opportunity to
study ecosystems mostly free franoden human influencessr and Canyonés di verse
halitats and rich cultural histoggrovide opportunities for scientific studyor example, to better
understand theelationshipbetween desert riparian systems and underground agiNfe8sscientists

in cooperation with academic institutions have begun researching the highly complex karst system
and groundwater flow regime of the Grand Canyon (Jones et al. 2017; Tobin et al. 2017).
Furthermore, the Colorado River in Grand Canyon is one of the mogdstueer systems in the

world. Studiedhere haventernationakignificance for understanding impacofsdam operations on
downstream environments.

I n recogni t i o nscientific @lug sixdesdammngtoral dreas totaling 8,845 acres

were offcially designated in the park in the 1970s. Research natural areas are established in a typical
example of an ecological community type, preferably one that has been little disturbed in the past and
where natural processes aneimally impacted by humaactivity. These areas aset aside

permanently and managed exclusively for approved nonmanipulative research, that is, research that
measures but does not alter existing conditions. Numerous institutions, representiagamge of
disciplines, contribte to the understanding of park resources. At any given time, approximately 60
active studies are occurgnn Grand Canyon National Park.

One muchstudied inhabitant of th&érand Canyon wildernessthe Kaibab squirrek rare

subspecies thatcanonlybeound on t he Kai bab Plateau (Hal/l 19
scientific significancea large segment of Kaibab squirrel habitat, straddling the border between the

park and the Kaibab National Forest, was designatedNasi@nal Natural Landnré& (NNL) by the

Secretary of the Interior in 1969 he area illustrates an important principle of biological evolution:

allotropic speciation or genetic differentiation in geogrealty isolated populations. The Kaibab

S q ui closestréative,the Abet 6 s squi rr el , tiast foonu nGk ainnd sCammiyloanr
Rim, but not on the North Rim. Biologists believe these two subspecies once shared a common
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ancestor, but the Gr ansdlated thenomhard mpuigtEamdgverdipliti ¢ b ar
developed unique characteristics sufficient to be a separate subgpetid981).

Because the park has such a wide diversity of plants and animals, the Grand Canyon can serve as a
natural laboratory for documenting changes in vegetation and wikthidl provide important

scientific information on the impacts of climate change. The response of vegetation and wildlife

within Grand Canyon National Park will also provide a natural comparison for other U.S. public

lands. Those public lands are often ukednining, grazing, and resource extraction, activities that

also change the landscape, but it is often unclear how much of that change is due to direct human
activity versus the effects of a changing climate. Measuring the impacts of climate chahge on t

Grand Canyon wilderness, which has largely been spared direct human impacts, may offer insight on
the potential effects of climate change in places where causes cannot be easily identified and isolated.

Hand in hand with the research that goes towadgrstanding the impacts of climate change is a
unique opportunity to share that information with the public. Grand Canyon National Park received
6.28 million visitors in 2017, a fact that positions the park to serve as a leader in edaeetieg
audiene about the effects of climate change, using the Grand Canyon as a castnstyohgting

climate change research for millions of people who visit the canyon could quickly disseminate
important informatioron the topic of climate change, its impacts, afidctive solutions.

The enabling legislation of Grand Canyon National Park repeatedly emphasgzesp ar k6 s s ci en
value,and he NPS Ahas a responsibility to support ap
to use sciencetimprove wildeness managemen{2006a).A high-quality park research program is

critical for meeting park goals and objectivAs.demonstrated by John Wesley Powell, effective
stewardshipf natural resources museé grounded in evidence and driven by scientific imgui

Left: excavation of the Palisades kiva; right: Museum of Northern Arizona staff examines a large potsherd
recovered during an archaeology project (NPS).
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Conclusion

In the midst of increasing human populations and a rapidly mechanizing world, places (&artke
Canyon wildernessnly become more valuable. As public lands in the Southwest fall under threat of
resource extraction, energy and urban development, aradipation, it is wilderness areas like these
thatcan with thoughtful and forwardhinking managemenprovidea refuge for plants, animals, and
humans alike for centuries to conhe spite of its vastnestheGrand Canyon wildernes®oes not

exist ina vacuumWater extraction, dam operations, grazing, mining, developrolémgte change,

and air pollution all threaten the seemingly protected canyon wilderness downstream or downwind.
In the face of these ecologiadiallengesevidencebased and dedited stewardship of this

irreplaceable wilderness resousgdl become ever more important.

Wilderness stewardship complicated by theompeting qualities of wilderness character, a
highlighted throughout this Wildernessi&acter Narrative. Decisions lmefiting one quality may
often degrade anothérherefore, wderness managers must carefully weigh the benefits and
drawbacks and choose the course of actoinaction)that overall most respects apkserves
wilderness character. Thigportprovidesmanagers witla tool toapproach wilderness stewardship
with humility, respeciand a deeper understandindfimately helpinghemto preservevilderness
character as a whole.

A hiker pausing to take in the Monument Creek Pinnacle (NPS).
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