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INTRODUCTION

EarlybotanicalstudiesoftheColoradoRivercorridor,.havegenerally

been limited in scope to speciarized studies of specific habitat or prant types"

(WertheimerandorrerturflgT5)andhavebeenfewinnurnber.CloverandJotter

(r94r) pubrished on the distribution of cacti in the rnner c'orge and discusseo

possibledistribution.mecharrisms.I,aterrinlg44,CloverandJotterpublished

a checkrist of pra'ts for the rnner Gorge and riparian habitat of the colorado

River.MorerecentstudieshavebeenprimarilyconcernedwithsPecificbotanical

aspects such as Martinr s (r9zr) unpublished study on the woody vegetation and

ripariarrhabitat.tittleworkhasbeendoneonthegeneralecologyofthe

Colorado River corridor' In 1973 the Museum of Northern Arizona contracted to

rrveyofthenaturalresourcesoftheColoradoRiver
initiate a rnulti-functional survey ('r- e"v

corridor to provide the Nationar park service with baserine information for

management decisions on the present.ecological,conditions 
along the river. Thi

sectionwillreportonthevegetationalaspectofthe....o'on'"alsurvey.This

surivey was conducted to gather the following information:

r. Determination of the present vegetation patterns estabrished on the

beaches of the Colorado River'

2.DetectionofarrychangesinthesebeachvegetationPatternsthatcould

be occuring as a result of controlled river flows'

3.o'*",,destab}ishmentratesofwoodyriparianvegetationsuchas

saltcedar'(Tanarixchinensis)'willow(SalixsPP')''arrowweed(P1uchea

sericea) r and baccharis (Baccharis'sPP')'

4.Determinationofarryenvironmentali:npactsonvegetationpatterns

resulting from human utilization of the beaches'



METHODS AIID MATERTALS

InMarcharrdJune,I9TS,MuseurnofNorthernArizonaPersonnelestablished

vegetationtransectsonfivebeachesalongtheColoradoRiverbetweenl€e|s

FerryandDiamondCreek.Thefivebeacheswerel)SaddleCanyonrRiverMile

47R, 2) Nankoweap, River Mile 52R, 3) Deer Creek, River !{ile 136t, 4) National

canyon,River!{ile166I,,and5)GranitePark,RiverMile2ogl,.Eachbeachwas

subdivided into three generaL'areas perpendicular to the colorado River' Deer

Creekbeingarrexceptionwithonlytwoareasduetothesizeofthebeach.

Differences in woody riparian vegetation composition was the basis for subdivision'

within each subdivision, two permanent variabre length transects (March and June)

weresetuPtomeasurethevegetationfromthe.'oldhighwaterline'.tothe

riverrs edge' These transects are to be read'annually'

Alongeachtransect,perennialvegetationwasmeasureduyspeciesto

determine cover, density and frequency' Cover was measured by line intercePt

(canfield 194I) with density and freguency values determined in a I to 2 meter

wide belt divided into 5 meter bLocks' one sguare meter plots were established

intheriparianzoneatallbeachesexcePtDeercreekinMarchtodetermine

recoveryandinvasionratesof,,conunon,,riparianspecies.!{ithineachplot'

prant rocation and numbers were recorded and 
-the 

area photolraerrea' ot: 
:tn"tatio

wasthenrernovedfrointheplottosirnulateasbest'aspossibleapre-dam

Colg.radoRiverflash-flood.Theresultsoftheseplotswillbepresentedin

afuturerePoltbecausetheybavenotbere-readsinceestablishment.

Inaddition,riparia$zonevegetationprofil.esweremeasuredbyphotograph;

each area with. reference poles. This data will provide information regarding

growthratesof.ripariarrvegetation.Theresultsofthesemeasurementswillbe

presented after the transects are re-read'



RESUI'TS

Tbe resurts presented tn this report are preliminary because the transects

bave not been re-read. Therefore, 
density varues in generar terms of' grasses'

berbs/foxbs, 
alld shrub/woody 

categories 
wiII be used to describe the vegetation

ofsubdivisionsforthefivebeaches.Thisdensityva}uewi}Ibethetwo

tralrsects(MarctrarrclJrure)combined,usingtotallndividualsforeacbcategoty

Per subdivision'
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ThethirdsrrbctivisionofSaddlecanyonmeasurestheupriverlargerockand

bourder area which is the edge of the canyon froodprain' The grasses erement

istbedominantvegetatio".lottheareawithadensityfigureof]-7g'The

shnrb/woodyelementissecondwiththeherbs/forbselementlast.Thegrass

compositionisadropseed,aneedle-arrd-thread(Stipasp.)arrdathree-awn

(AristidasP.).Thesames}rrub/wooityplarrtsarerePresentedinthisareawith

saltcedardensitiesincreasedandbaccharis(gaccharissP.)addedtothe

composition.Herbs/forbscompositionisessentiallythesameastheother

subdivisions with wirelettuce contributing considerably to ttre density value'

NankOWeaP - ctD\ ic 'l.cat€d downstream from

The Nankoweap beach study area (River Mite 52R) is locate

therraincanPsiteareaandisverysimilarinstructuretoSadclleCanyon.

Because of the simirarityr beach subdivision forrowed the pattern of Saddre

canyon,fromthedownriverendttrrutherocky-boulderupriverend.Nankoweap

beach is smaller in area than the Sacldle Canyon beach'

Results of the six variable length transects ale Presented in Table 2' '

shrubr/woody ale the srost irnportant vegetation erements for the first subdivision'

fo}lowedbyherbs,/forbsandgrasseswith.AgE,253,and16I.totaldensityvalues

respectively.Arrowweed,wi,}lowlarrdbroomsnakeweed(Gutierreziasarothrae)

are the mai-n strrurr/wobdy with spi-ny aster (Aster spinosus) and wire rettuce the

rnain herbs/forbs. Dropseed, rndian ricegrass (oryzopsis hvmenoides) and brueste:

are tlre major grasses'

'Thesecondsubdivisionisagaindominat'edbythestrrub/woodyele['entv'ith

a density varue of 297. Herbs/forbs are sedond with 277 and grasses ttrird with

adensityvalueoflEE.Broomsnakeweed,saltcedararrdwillow,.resPectively'

arethemosti:nportarrts}rrub,/woodyvegetation.Thesameplantsofthefirst



subdivisionfoitheherbs/foxbsarerePresentedinthisareawiththeaddtition

off'lealrane(ErigeronsP.).Thegrasscompositionischarrgedbytheaddition

ofbristtegrass(Setaria.sp.),foundmainlyasanunderstorywithinthe

riParian habitat'

Theshrub/woodycompositionforthisthirdsubdivisionisconsistentwith

theothertvto'varyingonlyinthatwillowhashigherdensitiesthansaltcedar'

Theherbs/forvscompositionc}rangeswithwire}ettuce,dogleed(Dyssodiasp.)

and farse tarragon sagebrush (artemisia drac'nculoides) in decreasing order of

importance. crass conposition is essentiar$r the same with a muhly (tauhlenbergia

sP.) becoming ttre riparian habitat understory'

Deer Creek each (River Mile

Because of the restricted sLze of the beach' Deer Creek br

I36L) has only two subdivisions' The first' subdivision' aPProximately the

downriver half of the beach' is dominated by grasses' followedl by strrub/woocty

andherbs/fotbselement(rab].e3)..Dropseed,bluestemllndianricegrassand

vine mesguite (panicqn obtusum) are the rnajor grasses with broom snakeweed'

sart cedar, and Mormon tea (Ephedra nlvadensis) the dominant strrub/woody vegetatio

The herbs /forbs element is mainly wirelettuce and spiny aster

Thestrrrrb/vloodyelementbecomesdominarrtinthesecondsubdivision,followed

inorderbytJlregrassesandherbs/forbsvegetatione}ements(Table3).The

nai4Plarrtsofttrestrrub/woodyelementaresaltcedar,broomsnakeweedandlongle

brickerria (grickbilia 
'ongifolia). 

The grasses incrude onry rndian ricegrass

arrdabluestemwhiletheherbs/forbselementincludeswirelettuce,false

tarragonsagebnrsh,arrdgoldenweed(ttaPioPappusspinulosirs).



National Canyon (Upper) 
- L^r :- ..rra ft",

The National Canyon beach (upper, River MiIe I66L) is located in the floodlplain

of Nationar canyon with beach deveropnent piobabry infruenced by Nationar canyon

f,Iash-floods.Variablelengthtransectsareestablishedlinthettrreesubdivisions,

thefirstsubdivisionbeirrgthedownriverrockyboulderT"",thesecondinthe

centralmainsandybeachareaandthethirdsubdivisionintheNationalCanyon

floodplain.Inorder.toavoidsarnplingthesouthwestflowjrrgNationalCanyon

drainage, transects begin on the river side of that drainage'

TheresultsofthesixtransectsestablishedarepresentedinTable4.

Theherbs/foxbsisthemainelementinthefirstsubdivisionwithadensityvalue

ofE3,followedbythegrassesand.shrub,/woodyelernents.Wirelettuceandcamissoni

(CamissoniasP.)arethedominarrtherbs/forbs.whiledropseedandneedle-and-

t}rreadaret}remaingrasses.theshrub/woodyelementismainlybaccharis

(BaccharisglutinosaandB.sarothroides),brickellia,andarrowweed,allin

Iow densities'

Theshrrrb/woodyelernentisthedominantvegetationofthesecondsubdivision

arrdismainlysaltcedar,willow,arrowweedarrdbaccharis.Theherbs/foxbs

element is second with the grasses element the reast represented- sand verbena

(Abronia elliptica), pri-rnrose and wj:relettuce are the rnain components of the herbs

forbswhiledropseedistheonlygrassrecordedforthissubdivision.

The third subdivision, measuring the canyon floodPrain, is dqnilated by

theshrtrb/woodyelernentwithbaccharis(B.enoryi),broomsnakeweed,andsalt

cedar the main Plants. The June transect' running down the center of the wash'

recordedEseedlingandyourrgcatclaw(Acaciagreggii),sseedlingandyoullg

.emorybaccharisandoneyolll'gsaltcedar;Thegrasseselementissecondin
irnportance and is rnainly a-roPseed' bluestem' and a species of three-awn' The

herbs,/forbs element is nainly camissonia' wirelettuce and bedstraw (Galium sP')'



Granite Park ! _ r^-ared between tvro ca$yon

The Granite Park beach (River ltile 2O9L) is located betltel

floodplai.rrSroll€.un-namedcanyonupriverarrdGrarriteParkCanyondownriver.

Thefirstsubdivisionisttrerocky-gravellyfloodplainofGraniteParkCanyon

withthesecondsubclivisioninthesandybeachareaupriverfromGranitePark

canyon. The third,subdivision measures the sandy area frqn the head of the

eddy towards the un-named canyon floodplain' 
- E:--r errlr

Themosti:nportantvegetationelementforthefirstsubclivisionis

s''Jc/woody with camerthorn (Alhagi camerorum), wirrow, bacc-haris' brickelria

andsaltcedarthemainplarrts.Withinthetwotransects,6individualsof

catclaw are present. Grasses is tJre next 
.erenent, 

including dropseed' bluestern

arrd muhly species while the herbs /foxbs is nainly dogleed, sarrd verbena and

wirelettuce' The sandy areas within this subdivision are commonly stabilized

bY nedium to dense Tortula cover'

The second subdivision is dominated by the strrub,/woody erement rdith the herusT

forbs elenent second in irnportance. The composition of the shrub/woody element

is camertlrorn, arrowweed and baccharis. Tvrenty-six seedring/young rongleaf

brickerrias are present arong the June transect- sand verbena and evening-

pri.mrose (oenothera parrida) are the nain plants in the herbs /foxbs. elernent while

dropseed and brome (Bromus sp.) are the major grasses- The brome is generally

confined to the mesii r:nderstory of 'the riparian zorre'

The tlrird subdivision' measuring ttre head of tbe eddy' is dominated by the

herbs/forbselement,mairrlyspinyaster,dogirleedandgoldenweed.Grassesare

the seconct in importarrce ",ith 
mutrly, inlarril saltgrass (Distichlis stricta) and

. dropseed the main species. shrub/woody erement is represented by arrowwred'

willow and salt cedar'



DISCUSSI'ON

ro date, the area of ttre'colSado River corridor vegetatively sampled by

the Museurr of Northern Arizona Ecorogicar survey has been restricted to that zone

thathasalwaysbeeninfluerrcedbytheColoradoRiver.Thisareawouldhave

been an unstable habitat with respect to vegetation communities in pre-Glen

canyon Dam times. Therefore it forrows that the vegetation wittrin this zone

wourd normarry have been in various stages of primary or secondary succession

arrd'wouldonlyrarely,ifever,havebeeninacljrnaxvegetativeconditionprior

tot}reGlencanyonDan.TheflowoftheColoradoRiverisnoweffectively

controlledanctasaresultofcdlrtroleliminatjrrgpeakflooilriverflows,we

see changes in the ecorogy of ttre river corridor. cbanges in existing vegetation

wouldbeearlyindicationsofachangingecosysteminthezoneinfluencedby

the river flows' one would expect to see successional changes that would lead

to t'e stabirization of ttris previousry unstabre prant conun'nity' Assessment

oftheextentofsuccessionaltrendstowardstabilizationismadediff,icult

bythegenerallackofin-depthpre-damvegetationsu]cveys.However,incertain

vegetationalaspects,initialresultsofttrebotarricalstudiesoftheMuseum

of Northern Arizona Ecologicar su:ryey indicate that this trend towards stabiiizat

is indeed in Progress'

with the co:rtrol of one environmental irnpact leading to stabilization, a net

importarrtenvironmentali-urpact,humarrutilizationofthebeachareas'was

introduced,maintainirrsbeachglarrtassociationsinadisturbedstate.This

impactisofahighdensity-highintensitynatureforrnanybeaches,bututilizat

levels vary widery. The five beaches surveyed and the subdivisions within each

beach area are representative of these various ecologicarly changing areas and

differinglevelsofhr:mani.urpact.forurdalongtjrerivercorriaor.



It'isgenerallyacknowledgedthatthewoodyripariarrvegetationofthe

cororado River is now beconring perrranentry estabrishecl (carothers et ar'

Lg76|cloverandJotter(1944)reportedsaltcedar,baccharisanfl
willow,,are most prominent irr the vegetation found in wet sand near the river's

edge,, but arso reported that periodic high froods courd and dicl compretery remove

thisvegetation.The.periodichighfloodsarenolongerarrctitbecomesobvious

thattheshrrrb/woodyvegetationeleInentisimportantandbecqni:rgincreasingly

instrurnentar in the successionar develogment of beach plbnt associations along

the Colorado River' of the. for:rteen subdivisions sampled on the five beaches'

Io(7It)weredominatedindensityvaluesbythestrrub/r.loodyelement.The

majorplantcontributolstothesehighdensityvaluesare3he|'gypical,|

ripariarrvegetation,i.e.,theintroducedsaltcedarandvariousspeciesof

bacctrris and wilrows depending upon rocation arong the river corridor' This

element is also beccrrring increasingly irnportant, i,n the dry sarrdy shore and the

rub,cle arrd boulder aleas of t}re interior beach. Arrowweed, broom snakeweed,

brickellia and introduced camelthorn are corunonly fo'nd i'various densities

ttrrougho't ttre interiors of numerous beaches' This permanent woody perenniar

vegetation estabrishement suggests a trend to habitat sta'bilization .for arl ateas

of the beaches' 
rn elements were each the doninant

The grasses and herbs /foxbs vegetati< 
: these elements are

element'il subdivisions on 2 (I4'5t) occurrences' Both ol

. important in beach stabirization, prirnarily because of ttreir nurnbers and grorYth

habits.Thegrassesarei:mportarrtthroughoutthebeachfromthemuhlylberrrnrda
.gras"Tubristlegrass,r.bromeunderstoryofttreriparianzonetothedropseed

a'd rndian ricegrass hununocks in the dry sandy beach and the brugstem and three-

awnestablistrrrentbetvJeentherocksintt'enrbbleandboulderaleas.Thele



varietyofherbsarrdforbsforurdirreveryareaofthebeachstatrilizethc

shifting dry sandy beach areas and hold ttre soir deposited in the rubbre andl

boulder areas' Wirelettuce is ubiguitous ttrroughout the subdivisions' while

sanrd,verbeftalspinyaster,goldenweed,pri.rrrosearrddogueedarecommonlyforrncl

int'hesandyarrdrockyareasofthebeach.Alloftheseplarrtswouldhavebeen

periodicallyrerrovedinthePre-darnfloodslbutnov'areapparentlybeconing

permanently established as beach stabilization progresses'

Human rmPact . --r u-.;a Aav€].oped

Both sa.dre canyon and Nankoweap are right side beaches and have develope

verysimilargrossbeachmorphologywhicha}Iowscomparisonoft'hedifferent

subdivisions found on each beach' The saddle canyon study area receives medium

to right hurnan utirization whire tbe Nankoweap study area receives rittre or

no human use' This allows Nankoweap to be considered as a control for the "natural'

ecological.charrgestowardsstabilization,whileSaddleCarryonisunderheavy

hr:nan i:nPact'

Table I and 2 show that the subdivision stsuctures are generally the same

for tlre two beaches' 'The beaches differ in that the same vegetation elements

show ctifferent density varues, with ttre Nankoweap study area generarry higher'

Thishigherdensitytrendisespeciallytnreinasecondsubdivisioncomparison.

The saddre canyon area reciveg human utirization through trampling and camp site

Thisutiliiationapparentlyisdetrimentaltothev.egetationofthesr€Er

espebiallyforthetrerbs/foxbsandgrasseselements.Thefirstsubdivisionat

SaddleCanyoncontainsthe'kitchenarea,,ofttrebeacharrdagai.nttrehuman

activityjrrttreareaisdetrimentaltottreherbs/fotbsandgrasseselegrent.

DataPresentedinTables6andTalsoconfirmsthedifferenceinvegetation

established in the resPective subdivisions of these two beaches" Species

diversity is generarry higher on the Nankoweap study area and wi.h only thto



excePtions,totalabso1ute9roundcoverpercenta9esalehi9her.Fromthr.i

indications, it becornes apparent ttrat hurnan irnpact on the sadclle canyon beach'

reflected in lower density values' Iower ground co\ter values' and lower species

diversities,issimilartothepre-darnhighlevelfloodsint}ratbothi:npacts

retardestalrlishmentandperiodicallyrernovePermanentperennialvegetation.

Arrindicationfortheintensitiesofthetwoi:npactsisalsoaPParent

fromttredataj.rrTables6arrdT.Theinteriorrrnstableshiftingilrysandy

beachareasfoundinthesecondsubdivisionwouldbeexpectedtobedramatically

altered in a flash-flood' probably beilg the "most" j:nPacted' area of the beach'

Huma' utirization patterns of saddre canyon indicates that the sarne area courd

beconsideredas'the,,most,,concentratedimpactedarea.Thewetsandwoody

vegetationandtherubblearrdbouldersubdivisionswouldbeexpectedtobe

rerativery ress impacted by high vraters i' that the dense root development of

woody pla'ts wqrrd tend to ,,anchor,, stands in place a'd shifting of rubbre and

bourders wourd be i:nportant for prant disturbances in ttre third subdivisi'on'

Bot}roftheseareasreceivelirnitedirnpactfromhumarruse.Thisintensity

similarity along with the clifferences in element densities, the variations in

speciesdiversityandabsolutegroundcoverindicatethattheintroducedimpact

of human utirization at Saddle Canyon si:nurates, on a smarler scare' tlre periodic

and catastrophic pre-darn Colorado River floods'

ThedatafromttreDeerCreekstudyareatendstoconfirmtheexistence

ofhumarri.urpactonbeachplantassociations.Bottrsubdivisionsofthisbeach

areareasofhighhumanuse.AsshowninTable3,grassesaledominarrtinthe

first sulaivision' containins tbe kitchen area' pri:narily as gna1l clurnps and

rhizometousshootsinlirn.itedhumanfunelctpocketsbetweentherocks.Grasses

are sparsely represented in ttre second subdivisionr. the main camping area of tbe

beach.Theherbs/forbselementisapparentlythemostseverely.affectedbY

tranplingactionpreventingPlantesta]rlishnent.Itistheleastrepresent



cr.
LP.o'

tri'
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vegetation element within both subdivisions'

Thestrrub/woodyelenentdominatestheextrerneendsofthetransects,in

thevicinityoftheinteriorrockwallbaseandintheljmitedriparianzone

ofthebeachwhichisbestdevetopedinthesecondsubdivision.Thesetwoareas

receive 
'i:nited 

human irnpact arrd density figrres reflect this lack of humarr use.

Because of the large area and general beach morphology'' hunan impacts on

vegetation erements for both Nationar canyon (upper) and Granite park beaches is

more dispersed and ress obvious than on the smarrer beaches- The second subdivisior

of Nat,ional canyon encomPasses the main area of hurnan utilization including both

thekitchenareaarrdthenaincampingareas.Thetrailingandtramplingactions

aretheprimaryimpactonthevegetationwithinthissubdivision.Thetrailing

throrrghoutthesandduneareasoftheseccndsu}rdivisionisthemainhuman

i:npact seen on the Granite Park beach '

a



coNcLusroNs Rn{D pRosPEcTr\IE BoTA}frcAL AsPEcTs

EcologY

T9'ogeneralbutdistinctplarrtassociationshavedevelopedalongthecorridor

of the Colorado River =.:" t're Pleistocene, both of which have been shapecl by

the ilfluence of water' The t\'ro associations can be readily identified' the 
'

first, bejng the generar area extending from the "o'd high water li':ne" down to

the riverts edge' and'the second being the area above the "old high $tater li'ne"

extendi.rrgupwardsthroughoutanytalusslopethathasdeveloped.

Thefj:rstplarrtassociationhasalwaysbeensubjected,totheunpredictable

but'periodiccatastrophici:npactofaColoradoRiverhighv'aterfloocl.This

event bas been reported to affect the riparian vegetation of the area in that

plants would be "torn out completely or barely retai':r a footing on the crunbling

shorerrrrtilsarrdagainpacksaroundtheroots[(cloverarrdJotterIg44).In

addition, the vegetation of tJre dry sandy beach and the rubble and boulder

depositionar areas wourd be simirarry affected in prant renpvar and habitat

arteration. At the upper high \dater rine of the periodic spring froods' a "drY

riparian" community dominated by 
ry 

jurifLora (nesquite) ' Acacia greggii

(catclaw), arrd Fallugia paradoxa (aPache plune) developed. This old ripariart

zone differed frcnr the present riparian zone in that once establishecr' the trees

survived for years without further inr:ndation by the river' They survive

and presunabLy deep root systems tbat taP the river

watertable.Theyarenotreproducing,however,becausetheyarenotsubject

to the floods needed for seedli-ng establishnent'

Theseconctplantassociationhasdevelopedfromtheslowbutconsistent

influences of rain and wind' basically exanpt from the erratic catastrophic

influenceoftheriver.Theareaandvegetationaldevelopmentofthisassociati<

isdependentupontheweatheringdurabilityofthevariousexposedgeologic



formationsthatdictatesthetalusslopedevelopment.Beingamorexerlc

habitat,itsplarrtsworrldbeexpectedtohaveadaptedecologicalstrategies

such as water conservation, srow-consistent grovrth patterns and broad torerances

toexistinastablebutextremehabitat.eri:narilyduetoslopeandsoilty?e,

thisplarrtassociationismuchmoresusceptibletodisturbance(suchashuman

irnpacts)withitsslowrecoveryrate,whilethefirstplantassociationis

better adapted to major disturbances'

Edaphicinfluencesassociatedwiththetwogeneralplantassociationsmust

also be considered in the ecology of established vegetation Patterns along the

colorado River corridor. The substrate in the first plant association will be

ofadepositionalnaturefromsidecanyonsandtheriverand,'flood-plain

depositsarevariable,rangingtexturally.from.gravelandsarrdstosiltandclay''

(Buc}gnanandBrady1969).Thesoilofthesecondplantassociationwillbe

Iargelyderivedfromcolluvialaccumulationand.'isusuallycoarseandstony,

asphysicalrathertharrchemicalweatheringhasbeendominant'.(Buc}rnanand-

Brady 1969)

Thefirstplantassociationcanbedividedinto'threegeneralareas,each

area havjrrg its own pa.rticular sr:bstrate and/or vegetation. These areas are

generallyl)normallydensewoodyriparianvegetationinthe,,marginofmoist

sand"(CloverandJottetlg44ltypically'ingreatestdensitiesonthedownriver

endofthebeach,2).thedryshiftingsandyinteriorbeachareawithplants

tlpicallyforrninghummocksforhabitatstabilityand3)thenrbbleandboulder

areatlpicalofacanyonfloodplainortheupriverboulderarmamentofthe

colorado River creating n'merous microhatritats within these rock-bourder fierds'

Speciesdiversitydetectedfromdataanalysisgenerallyfollowsart

increasingtrendfrorrtheriparianareatotherubble-boulderarea.Thistrend

can best be exprained in that the rubbre. and boulders incr""=e tauitat diversit:

thus allowing greater species diversity' The boulders provide shelter for seed



gerarination while plant parts washed down ,,and todgecl between boulders :

frequently take root" (Clover and Jotter 1944) '

Transectswereestablishedwithinthe'floodptainsofNationalCarryonand

Granite park canyon with the thought of sampling an area still subjected to

periodic flashfloods. Although on a smaller scale, this flashflooding action

should simulate the pre-dam periodic flashfloods of the colorado River' From

data obtai'ed in sampring these areas, atypicar plants such as catclaw have

been for:nd. By nonitoring the growth and establishment rates of plants found

within these areas, it is hoped that a better understanding of plant resPonses to

flashflood activity will be gained'

Themainsarrdybeachareasaregenerallytheareasnostimpact'edbyhuman

activities. The herbs /foxbs element is normally t'he most affected vegetation

element, prirnarily affected by trampling and camping' The grasses element is

also i:npacted but grasses established in a large humnock grc*'rth habit are

generally undisturbed. The shruby/woody element, mainly the riparian zone Pla I

ist}releastimpactedofthethreegeneralvegetationcategories.Humarrtravel

in the woody riparian area is largdly restricted to established trails in that

travel "off-trail" is often quit'e uncomfortable' This trailing action is the

main impact to the shrub/woody vegetation element of the beaches along the

Colorado River-

closinq Prospectives

If indeed the river-influenced ptant' association is decreasing in area'

which would be expected with a decrease in river flows re-charging and maintaining

a reduced area, the area of the second Plant association would be expected to

increase to occupy the vacarty. l{ith the idea that certain Plants are ecologically

adapted to their respective plant associations and by correlating this



distinctiveness of habitat preference to certain edaphic characteristics, a t

nronitoring systen based on indicator plants could be developed to detect

ttre cuirent ecological changes occuring along the Colorado River corridor'

The changing position of these indicator plants within the plant conununities

near the river would suggest such ecological changes'

The information obtained from the proposed indicator plant monitor system

in conjuction with continued detailed quantitative measurements o€ the river-

influenced plant conmunity will provide greater understanding of the changing

ecosystems of the Colorado River. This information will provide the necessary

baseline for management decisions concerning the ecolog'y of the Colorado

River corridor.
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Table l. General plant category ratings accordi:rg to density values
for the subdivisions of Saddle Canyon'

Subdivision SuHivision Subdivision

shnrb/woody - 615 shnrbr/woody - 135 Grasses - L79

Herbs /foxbs - 184 Herb s/forbs - 78

Grasses - 7 Grasses - 33

Shrub /woody - 151

Herbs /forbs - 137
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Table 5. General plant category ratings according to density
values for the subdivisions of'Granite Park'

Subdivision Subdivision Subdivision

sh.rnb/woody - 472 Shnrb/woody - I7O Herbs/forbs - 2o7

Grasses - L64

Herbs /forbs - 30

Herbs /forbs - I7O Grasses - I45

Shnrb /woody - I04Grasses - L24

a



Table 4. General plant category ratings according to density values
for the subdivisions of National Canyon (Upper).

Subdivision Subdivis ion Subdivision

Herbs/forbs - 33 shrub/woody - 352 Shrub,/woody - 92

Grasses - 49 Hetbs/forbs - 71 Grasses - 71

Shrub /woody - 36 Grasses - L2 Herbsr/forbs - 2L



Tabte 3. General plant category rati-ngs pccording to density values
for the subdivisions of Deer Creek.

Su-bdivision Subdivision

Grasses - L29

Shnb/woody - 35

Herbs /forbs - 20

Shrub /woody - 72

Grasses - L7

Herbs /forbs - 9



Table 2. General plant category ratings according to density values
for "ttre subdivisions of NankoweaP'

Subdivision Subdivision Subdivision

shrrrb/woody - 498 shnrb/woody - 29? Shrub,/woody - 29O

Herbs/forbs - 253 Herbs,/forbs - 277 Herbs/forbs - 2o8

Grasses - I51 Grasses - Ig8 Grasses - 150


