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EX ECUTIVE S TIIVII}TA RY

Glen canyon Environmental Studies (GcES) was established in t gg2 to study the effecrs of theoperation of Glen canyon ott o" ir,. 
"nrironr"r,t-J;. cororado River berow the dam. FromAugust leeO throus-l fuuv rqtr,'.r"r,u*bsl;;;;;,i'cruna Cr;;;;ffi;ar park (GRCA) (incooperation with GcEs) 

"nnou"iJ "n 
archieological su.rvey of both sides of the cororado Riverrrom Gten cunvlL Dll !" s"n"r"13" c.";";?;J 

"rir..i ,".or;;;;;i archaeorogicar sites(Fairley et al' l9?a) ortr''*"-ti"t,lt. ruruly r,unl"io*ined thar 3i6 existed in rocations thatcould potentiailv be.adverseir rli.",.a uv "r,u"girg;;rd.r;;;;;;.;;; ;322 orthese siteswere further describeg^l1 ueins foientiaily .iigi;r. ,o ,r," Nationar Register of Historic places.Starting in fiscal vear t992,".riorii. r.r.ii"r.ip.i'i.*t..,, (NPs) nil", corridor MonitoringProgram (RCMP-) tln tooptt.iioi'*i*r, *or,h.rn ;;;na university) began by monitoring thecondition of the 322 eligibie tit"t, u"o, *i.,1 4lr;rt ol"*.ororohorogists, they have arso refinedthe site impact 
""t"991i i"iti.rry ia"ntinea by rairre| .i.j. trggq). currentt y. 478sites have beenrecorded' r l7 of which are "-ii"t a to bein trr. e,." orpotentiar rn""iiicren canyon Dam,264 sites in the Grand c.nvon .io;;i;-ci;ft;ffi:il, rr,. time of this report, however, Grencanyon was actively titigtiing p""*ar irp..i, ;; d; sites in the river corridor under theirmanagement and pranned to..-.r. ronitoting;;;;'iciri, c".*: ft;, communicarion,February 2000J)' To date, ,oor*rr"tely 8isite;h.r'; feen placed on GRCA RCMp,s inacrivemonitoring list for various ;..';;".. i;;r,ing r77 sites ,iui ur. activery monitored.

concrrnent *::111t archaeological 
.studies, rhrou-ch the GGES process the Bureau ofReclamation involved seven N.ti* irerican 

-sroups i,lri H.u.rupai Tribe, the Hopi Tribe, rheHualapai Nation' 
:lt Y"-* Nil;;,'the San lu.n sournern paiuie Tribe. the Southern paiuteconsortium [including tr't ("iuJ p.iute Tribe. and the paiure Indian Tribe of utah for the ShivwitsBandl, and the puebro ofZr*ii"lJtr,; ;;;;;0,0i..., ,,*",fican*o these groups. rn their 1994Programmatic Agreement tpnl, tilr-:.,"ri", *qr.ri"J a svnthesis and evaruarion of the dataproduced bv these various studies. The brand c."uo; Nd"l"ilg ."hJ,.l; ;enrer,s (cct'tRc)Request for Proposals for the ;rlr";;;;.rource clara svnrhesis lisred seven objecrives: ( t) synthesizeexisting NPs RctuP and tribal a.iuu.t*;i;; r;ffi#; on isorated o..r.r.n..s; (3) synthesizeinformation on cultural resource trn.g"r.nr activities conducted to date: (4) summa rize ande'aluate results of anciltary 

""ai"r r".rr. o, -o.o,norfiri. ,i"ai"r. erhnobotanv, and nrapping; (5)summarize public information ond educution Itfons; iJi .r.rr"e available managenrent data; and(7) synthesize the results ofdata ,.;o; conducred to clare

swcA' Inc" Environmental consulrants (su'cA). proposed ro accomplish rhese objecrives ina four-phase program of dara collection. data analysi.. ;.p* preparation, and arclriye rransfer. Inthe first phase' swcA u"qui'"d J.;;..;r ancl repons {i.'r rhe Narional park Ser'ice (GRCA andGlen Canyon National Rttttntio"-.ir".l .,r,r '.;;;;...,.0',r,on, 
currurar resource ,rarage'errpersonnel to find out rvlrat ittforrttation the tribes rra*e ard 

",r., r..,ri.,,"", ,,ri,. ,"r,e praced on this
lilf,lff|ir";'.:T;ff:,^'.",_.:ncrucred our o*'rr arcrrir.ar researcrr,;;;;;,:;;-;i;;. rribat_generated

ri rs r p r, o,.. irv;;T::T, :::',. :H- l;"',,TIf ',; :, :;'J [,iq, :i,:: J, *'.n1 "*,f *f,:,'5
N\'



xvi Executive Summary

-^-:-:-bibliography summarizing various databases and reports. In the second phase, swcA producedcross-tabulations of data on the frequency of and schedule ro, roniio;"t li 
"".r, 

site; remediationrecommendations and efforts at each site; effectiveness of renrediation; evaluations ofdata recoveryresults; types' date,.cutturalaffiliation, and locationsof isorated occurrences; and so forth. Aspartof the analysis' swcA compared observations on the condition of a sample of repeatedly visitedsites to test observer consistency- SWCA also tracked the success of remediation efforts in relationto site condition over time.

In the third phase, swcA produced a draft report, final draft, and perfect-bound final report oftheir findings' swcA has also pres"nted-til;il;'and a posrer at professionar meetings orsymposia' and we 
l:ry.to totii" pt"!s!-oyr p.p* io, fuuli.urion in an appropriate journal. Inthe fourth phase, swcA witl transfer to GCtr{RCali the daia and metadata proour.o by rhe projecr,with the. understanding that their information will be made available'to 

-urr 
pe signatories,particularly the main land managing agency (NPs) ana rriues. D;"*;ilpi" *o Lynn Neal rvereco-Principal Investigators forrie [to]".r, rvith Dr. Lirian Jonas, Jean Ballagh, Kate Thompson,Mark cederholm, Rebecca seagf, unJ'r.u.rJ''pr"ir.,i"n assistants oiiwce serving asprofessional support staff

SWCA's research wasdesigned to synthesize and summarize data generated mosrly from | 992-1998 by both Bureau of Rectamation-funded NPS archaeologists and the tribes. The data rvascolfected from322 archaeological sites and a variety oforher locations conraining;;ad#ilil;.iplaces and resource gatherin-e areas during at least 9i0 monitoring and data conection sessions.swcA set out to determine whether monitoring and data coltection procedures were gathering thedata needed to effectively evaluate the sites andlmpacrr ro rtr.r. In examining the Nps monitoring
*l}^} luf that in the Grand c;;;;" 94 sites rvere considered inactive rvhite 66 had exrensivetmpacts, equivalent to the "most disturbed" sires. For Gren canyo", ri"r,rr.;;"h;;;;;;;;inactive and l2 rvere in immediate need of remediaracion, tnrou d;t;;j.-iil.se numbers havesince been updatedin a site-by-sire monitori"_"d;;;;",i.ri, prepared by Leap;"."l'ffi;iH|!data through Fy r999, but the overail nrmberl- ;;tp.;Ig", ,.roin simirar.)

The data collected by NPS and tribal moniroring personnel necessitated a shift in emphasis inthe last several vears from nronitoring to the .o,npt.iiJn ";;;;;;;*"l.n-j;.;; ,..;;,], ;ffr;;Approximately 96 si11 lve receiveJpresen'arion rrearmenr aud 4zrtr"" r"o"rsone sonre form ofdala recovery, rvith 20 of these consisiing 
"r,rr. 

,.,tj.t,.i"i...urn sanrples fbr radiocarbon darin,r(L.eag et al' 2000)' By focusing monitorin-u .non, on o ,,nuit.r. nunrber of siles. NpS sratThave beenrelatively successfi:l in differentiating betrveen rhose sires thar arel "rioir*ri.j #,t *.ti.,;; ;;;;proven to be consistentry inacti'e. wirh this change irr ernprrasis fron, ;;;;;;,;;;;i;; ;r;nlanagement recommendations- rvlrat is lrorv required befbre essential and unar.oidjl. du,u t..o'u.*
::}.|:::::,.',lTis a corridor-specific Research b.sisn "'i,';;;;;;il;;;;;;;;iiJr ri,. io,a ro guidl
anV excavattons.

In-determining rvhich sites are truty bein-e erodecl bv rlre oprerarion of Gten canvon Danr. recenrlycortrpleted eeotttorphological ,.r."r"h rhat lras resultecl i'rr a vulnerabilitv ratin,r fbr drainaqL
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catchment areas containing archaeological resources rvill indicate in some cases which site impactsfrom terrace-based drainale ty*.*, ir. exacerbated by the dam's operation. currently, GRCARCMP monitoring data sh-ow trt* uuout 70 of the 264monitored sites have river-based.drainagesand 70 have terrace-based drainages. sites wirh river-based orurnug., 

";;;;;;red to be directryimpacted by dam operations anJ those with terrace-based ,ir., io-u.-l"iir.orv impacted. sixadditional sites havi side canvo"-u"*a li;';;;;;;,ri! ,n"r, and rhese drainages rorow adrainage development pattern similar to that oi river-baid drainages, since the side canyonsthemselves are river-b.ased drainag. rf*"rr.-o;;r;r;, ;;t;of the sires with river-based drainagesare in fair to poor condition and oiu i" u"tivety eroding. sit.r;; ;;;;.;;-."j ,,0. canyon-baseddrainages are commonly in good to fair.condirion (witl only four sites in poor condition and onlyone of,these activelv erodingi, but 38% show si-qns 
"rr.,i".'Jtosion 

(Leap et al. 2000:xii). Fourteenof the I I 8 sites rviti undevJlop"o arrinug., ,rJ in poo, condition; horvever, only one site of the | 4
i:tlfl"* erorring. Thirteen 

"th;;;;;r.r. r.ponrd r;; in poor condition because of visitorlmpacts. Therefore, 9r sites are considered to bein poor condition, aJrrr"v 
"ril;;;;;.;;J;eroding.due to physical and visitor irp*tr.





PREFACE

Dennis Gitpin and L;:nn A. Neal

In addition t" 
^b:llf 

one of the great scenic wonders of the rvorld, the Grand canyon of thecolorado is significant ior its humanf,istorl and its on-eoing r"i;;";;'il;;;;',rrditions of NativeAmericans of the cororado prateau. Arc-haeorogirt, s#*ri;;j;il ;;;;;r,,6;;;;';;human history in the American Southwest into ro.u, L.-oJp"..Jr, J;;; are represented atthe Grand Canyon. ' -: "-'--'

The earliest period, called the Paleoindian period by archaeologists, is generalty accepted aslasting from at least about I 1,500 to gioo years 6efor. pr.on, 1n.n.;,ir glob;Joo a.c. During thePaleoindian period, small, highly nomadic-bands of peoph;;*"d ffi;iltce Age marnmals,such as woolly mammoths ana iong-trorned bison. 
'sites 

ortrrese early tuni"rr.r, extremely rare,and evidence for the presence of thise people at Grand canyon is timited to a single spear point of
I i: fiTitT*:ff iff# ;: lffi '"'.ililil"r"'.,u., u sed to k i il r ; ; il;; ffi ;;

The end of the lce Age brought many environmental changes to the Southwest, inctudingexpansion ofgrasslands ani *ooaiilt:;i;";pr*'litr.r,, ino tt, 
"*tinrtion 

of many ofthelarge mammals thatlrad.been huntJif n.rcoinaians. For rhe next 5000 years (from about 6500 ro1500 e'c'' the period called tr,e et"rraic u-v archaeologists), descendants ofthe paleoindians practiceda relativelv stabte rvay of rife based on hunting srnati so;r, ,r.h;;;;;;;;. and rabbits, andgathering a wide range.of rvild pl.;i; uu*.r, ur.J u rpl.rirr**er (cailed an attatt)to rhrorv darrs,and plant gatherers coliected seeds that thev ground on'milling stones (stationary metates and hand-held manos)' sites left by these p.oft. typically consist of fi.. pits, fire-cr.rt.a rock, grindingstones' dart points and other flaked stlne tools, \r?ste flakes from making tools, animal bones, andcharred plant remaint: Al Grand canyon some Archaic campsit", h.u"-b".n iientined (Alrlstromet af ' 1993:69'721'but perhaps *or" 
"nli-nhtening 

are sites rvhere the apparently rich intellectual andspiritual lives of the.Archaic people are ei'ident.-ln l0 caves rvhere Archaic people found bones ofan extinct lce Age bighorn t!:.p' they left offerings of split-nvig figurines (Emslie, Euler, and lv{eadl987:Table I ), trvigs trvisted lnio ttre shape of rhe animal. Ar least one well-knorvn site (A: | 6: l,called Shaman's Gailery by archaeorog;rrr; .ontoin, ir,.i, p.i"i;;;;; 
"i'inl 

ro,r,t worrd on anoverhanging cliffface (Schaafsnra f eeO;

Beginning about 2000 a c and continuing fbr almosr 2500 years (to about n.o. 500), peopres ofthe Southrvest began to experiment rvidely rvirh nraize a*rricultu.e rvhile continuing to rely mostheavily on hunting rvild anlnrals and gathering rvild plaits. The addition of culrivated fbods,horvever, led by AD.J00 to rlre adoprlon of porten,and the gradual shift to settled village life,characteristics ofthe Formative period (A.D. 500-l-540) tn rhe Grand canyon, villages were verysnrall' Illustrati'e of these snratl- dispersed 
'illages 

are rhe .."i *.J o*.1ti*'r,,;, of the walhallaGlades (Nonh Rinr), investigated bv'Sfhr'art.. R.pp. and clrapnr." (t9iit. A;;"g rhe sires rheystudied, peak population ociurred abour ..r..tr. | 050- | | 00. rv6en 64 sites containinq | | 6 rooms rvere

xrx
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occupied; village aggregation may have been greater (but population was smalter) about n.o. I 100-I 150' when only 20 sites with 6i rooms (ra at Sky island [Gc-2t5] and perhaps t0 at walhallaPueblo [GC-2 I2J) were oc_cupied (Schwartz, Kepp, and chapman t gg I :40, Table 5). Tusayan Ruin(GC- l' c' l3: 124), on the South Rim, consisted oieight rooms and two kivas and has beeri tree-ringdated between A'D' I 170 and 1205 (Haury | 93 | ). untar Delta (c: l3: I ), occupied from about n:D.900 to I 150, covers some 125 acres and contains 52 individual drvellings, agricultural features, andother features (Schwartz, chapman, and Kepp 1980). starting with two early pit houses, this siteeventually grew to five or six surface units of trvo to seven rooms, two with kivas. Furnace Flats(c: l3: l0) contains at least r r structures (including three pit houses, seven ,"rf";;.;;r;J;:block of three or four rooms) and 40 otir., f"otu"r", ailr*;;;;-#;'il:il;, #";;;'wafls' fire pits, and wall-alignments) (Fairley et at. lisa,zzo-zzl'1. Numerous granaries can befound on sites and tucked awav in ou"itt-g, throughout trre cunyon c;d.y:; d. I994:Table 3).The ancestral Puebloan dependen." oi agriculture i evidenr in the number of agricultural te*acesidentified, especialty on the walhafia ptateau (Schwartz, Kepp, and chapm* lgg;t;;l.fr;h il;as Tusavan Ruin (Haury | 93 | ), unkar Derta (Schrvartz. d;;;;", il K"pp i;r): "ffiil;;Flats (Fairley et al. 199a.226i27; Jones t986) Occupation of most of the cr"y*;;;j;il;.| | 50 (Schwarta Kepp, and Chapman I 98 I :40), but some areas were occupied until the early I 200s(Fairley et al. r994:r!g; Haury is: r1. crearry, at reast some of the peopre,r;;;ilfi:;;il;
Hopi continue to make trips io the 6*yon, especially to the Sipapu and the,rf;;;G;il;;t998). ----J -- --

The Pai and Paiute probably began moving into the Grand Canyon about n.o. 1300 (Bettinger'
and Baumhoff 1982; guter r e-s-s). iitroducing a subsistence strategy based on hunting, gathering,and agriculture, with dispersed settlemenr and heavier .eliun"e L i"",,"g ;-ffiil;il;;agriculture' With at least one rockshelter, fir,e rvickiup rings, 14 roasting features, one bedrockmortar, and numerous scatters offire-cracked rock and artifrcrs, Granite parr< tC:r:i,;;,;;,';;;;g)is the bisgest riverside 

:*uTp!: or a pai/pair,. ioiiiui;;;GJf,r';';^i;; ,;;i_;h;- ;;ri
archaeologisrs and historians betieve that Na'ajor u"gu; uri,..s,r.,; ;;; ;;";;; i" ,r," iaoo, (il;;
1974), although the Navajo Nation',has argued for an earlier date (Begay and Roberts 1996).

Most archaeologists believe that th.e Zuni culture represents an amalgamation of several
archaeological traditions, including the Cibolan and l\logollon. Frorn the late prehistoric period to
first contact rvith the Spaniaros in isq I, rhe Zurti populoiion coalesced fron., nur";;;;;;;;;l; ;;
:l|^e| lltle colorado tuver basin inro six puebtos rrear rhe pr.r"ni-auf p;;-;2""i.-*ti"t
oecame the sole Zuni torvn after the Pueblo Reiolt of 1680 lKinrigh 198-5). ln historic rimes, the
territory controlled exclusivel' by Zuni extended as far northrvest as the So,-,';;;;;;;;;;k;(Ferguson and Hart t985) According to Zurri origin a,rd rr'grari;; ";;r;;;*. in. "ii*r" ;;;,;
pointoftheZuttirvasataplacecalled (hi,tik'.t'trtrct'kvr,L,r,,.'alsop;r;,;";;R;;;;;;;iil;;i;h,
Angel creek' a major tributary ot'rhe coloraclo River. rvesi ot'the mouth of rhe Little colorado River
in the Grand Carrvon (Ferguson and Harr t98_5:t26) Ttrisio..iio"-J;.gd;;;;;;,il;;;;;,
of the Galaxy Fraiernity, and sands, clays. rvillorvs. arrd herbs are collected here (F.,!];;;;;
Ie85 I26).



when the Coronadl::,r:j,:::1,Tg:!, 
S.outhwest in I s40, Coronado r.", r-,.j,'",f*.*,uLopezde cardenas to Hopiand crand 

iy{on twi"rr,ip ii:o;i ;#"r*,".0 o, written records,the historical period *i,t*t"J 
""'gJng 

N.iiu. American use, rhe Navajo arrivar, and Euroamerican
:x!1"fi::1 #'S'J,:.ff tr JJ::;ff;, ru: [I Hdu' 

ffi il 
"* 

;#::: JLo o, a rc h aeo, ogi ca,
"' '/'

The significance. of the cultural resources of the Grand canyon is manifold. Archaic ritualactivities are better known in tr," Cr*J;;;;;;;h- ii',no, other praces, but except for Eurer,sstanton cave excavations (Euler rqiailn.;;;#il inror,n"tion on rutrirr"nce, rerritories, ortrade with other Archaic peoples- rormative period u* oirt 
" 

G,rand canyon can be seen as part ofa Pueblo II period 
"*p"n'ion'that occurred across the colorado plateau, a signar events in puebloanhistory' that is not understo"l i";; of causes and effects. people moved into many niches assingle-family or extended-familv unlir, er.r,.eologists ,rill .*n, ro know if rhey rvere being forcedinto niches by population grorn'tf"riitr,ry *;tJ*p.rir.nting in a time of favorabte climate foragriculture (as Schwartz simed,o ao.urrnt in his d"-a-c.nyon studies). If pueblo farmers rvereexpanding into diverse niches in a ame of favorable climate, archaeorogists want to know if this redto population growth (which could be indicateJ t;; &. number of rirtre siteq arthough thesemay actually represent searcnal or short occupationr). A"d=ail;;;ni"" ur"*h read ro rhe nextstages in culturat evolution on the cotorado 

-pl.tr.ut 
ttre ctracoan system-with its multistoried"great houses" scattered across rnr.t, oitt . Four Corner, .ornr*.nd connected by roadways_arosein New Mexico to organize these scatter.J;;r;;il;:;;. organization of chacoan communiriesand the chacoan system has been the fucus orn',u.n ur.haeological research. but archaeologists areatso interested in how rhe.o',nrniti., G;;;ili'r*r;,;;;;;il;runo canyon) rvereorganized' Given that commu"iri.t,nurt.""r"i" 

"ppl-i,r*r.rr 475 peopre for everyone to be abteto find an unrelated maliasl.p.nn.r 1t*luhoney t 99E,;;;';i.r, that the se*remenrs in rhe cororadoRiver corridor, even taken-all'tos.th.r, ry1 have been part J.;;;;';#ffi; Estimates ofthedate' length of occupation' hous]ehorJ ano family o.u.rur.,.nd trade relationships of each dwellingrvithin the colorado fuver tottioo, 
"r. 

needed to understand the rore of these setttements in thelarger Grand Canyon.

The Puebloan expansion was follorved by a*ugregation, and the causes and mechanisms of thisaggregation-especially the social arrangements thar had to be deveroped to organize rargersettlements-are currently an i'nportanr-topic of investigation for archaeologists. Did people rvholeft the Grand canvon 
.(and 

other ph;;til;; t*r.'"t";T"*d in the rate prehistoric period) rrovein rvith relatives or trading ponn".r, ori"t, ,r'ro*.ir;;,"i,l.. on the mercv of rhe peopre riving atHopi? studies of the communitv organization and rrade relarionships of'the puebloan occupants ofthe Grand canyorr rvould help answei this question. Ar about the tinre the lasr puebloan setrlementsirl the Grand Canvon rvere being abandoned. the Pai and paiute rvere starting to move inlo northernand rvestern Arizona' sonre of rhe earliest radiocarbolr-<Jared pai and paiure sites in Arizona arethose in the Grand canyon' tn .ontruri rvith the Puebloan curtural trajectorv, in w{rich increasingdependence on agricultu'" tppnr"i,iy l"a ro colonization ancl ultimately abandonnrenr of tlre Grandcanyon' the Pai and Paiute pto.ti..J-o *lr.ir,"n.. srraregv ress reliant on agriculture and apparentlyfar ntore stable. sitce rhe Pal a'ct p.ir;. ;;;;;ffi;;:,,;a;i"" rasred fronr circa n D ri00 inro the
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twentieth century' Another key issue is the Kirchoff( l g5a) distinction between village dwellers andrancheria dwellers' Leone 1r elsl has recentty arguedthat ,l;;r;r-;j;;;;;h goar ofhistoricararchaeology should be to unierstand the spiead of capitarism and its effects on workers.Euroamerican sites within the Grand canyon are of interest as examples of thisin the mining, tourism, and power industries. ptocess, particularly

Archaeologists typically think about the significance of archaeological sites in terms of researchpotential, but other groups of people may hauJother points 
"lri"*. F", 

";q*,ple, 
tourists on river-rafting expeditions valle the experience of seeing unexcavated archaeologiJ sites and observingintact features and artifacts still scattered across the surface. Native Amiricans see such sites as

lllk"tt '* 
or their ancestors, provioi"g *io.;;.;i; ;;;;;r:";;;*" and continuingpresence- Thus, archaeological sites have much value left in place. 

yv"r"'s"'E

Glen Canyon Damwas completed in_I963, and by the late 1970s, river rafters, park managers,scientists' and others familiar.uith th. colorado River in Grand canyon became alarmed,at howerosion.was rapidly destroying beaches along the river. since many of.the beaches containedarchaeological sites or protected archaeologicat sites from erosion, the loss of il;J;;;;;;concern to.archaeologists as well.

. - -! 
1982 the Bureau of Reclamation (BoR) established the Glen canyon Environmental studies

lccEs) Program to study the effects of the operation of Glen canyoi oam on the resources of
. Grand canyon (we-ener 1ees1. During Phase r of the GCES studies, nor-ig8;;;t';C;technical reports were completed on terrestrial bioro-uy, aquatic biology, J;; ilUJ.;";;recreation, and dam operations (wegner 1995). our*g phase II, from lggg to 1995, additional
:tl'dr* 

were compteted ro evaruate typotheses generated ;;;G'il;;; i;;, how the corridoroperates as an ecological system (wegner | 995). During phaseir, GcES ;.;;; .rrirr.i;;;;;;
:u{iT' including the archaeological ,,i^'"y ofthe river corrido, uy u1-r,u.J;*" from the NationalPark Service (NPS) and Northetn Rtironu Uniu"rrlty lNaUiunO consultation rvith Nutiu. n *.i.un
iroups about their con111s cooperating 

"*o.n"t., 
ln it. ccei;;r";r"t, i""ruJ"o ,1.,* t.i.Department of Energv, BoR, Nps, i;.s. Fish and wldrife s.*;;lrl;;;;;; 

"ioi*""and Fish, 'Bureau of Indian Affairs, HavasupaiTribe, Hopi Tribe, Hualapai Nation, Navajo Nation,san Juan Southern Paiute Tribe. Southern paiure consorrium (;;il;rl, ."J'p".ui. 
"r2r"i{Ntile: Although the Havasupai Tribe has ne'er ."dor;; or signed any cooperaring documents oraqreements, they have an open invitation ro join the process at any time.)

,-,Il: \:lb"t Park Service began to express concerns abounhe effecrs of the dam after the floodot I vuj ' \vhen secretary of the lltterior N4anuel Lujan authorized BoR to prepare an Environnrental
lrnpact Statement (EIS) in 1989. it rvas realized ,rroiu .o*fLre inventory "r.ir,"J';;;;; ;;;;;
the colorado River corridor belorv rhe darn and s,irhin Glen and Grandiany""r r;o;;;;- il;ll
tlris time' it had not been rvidelv recognized that cultural resources rvere.abundant in the corridor(only t l8 sires had been recorded;, no-. noa it been rearized ,h;;;;; il;,;.;;;il;d;; ;;
the operation of Glen canYon Dam. The in'enrory rvas comple,"o uv ciuil c;;uo" National park
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lt^^*:l*ists.il conjunction with personnel.from NAU; they identifi ed 47Ssires and 489 isolatedoccurrences within r0,506 acres lFairrey et ar. t994:i ;l;. 
-/ --v"""vs a ' J o'

. , r_- | J | ,.

In addition to archaeological sites, Na.tive A,lgrican groups recognize sites that are importantin their traditional tribal histoii.r- ir,.r" sites, rvhich NatiJnar n.girt.iButt.ii" ,, (parker and Kinglee0) caf led tradi::.::a:"uttur"t.prop"i).i 6;r;,'u,..u;o given consideration under the NationalHistoric Preservation.Act, ana auri,ig phase II re#arch, ccEsl"r-;;drasupai rribe, HopiTribe, Hualapai Nation,'N..,"1o-'N-ution, San Juan i"-"il;";;;;..;;*., Southern paiuteconsortium, and Puebto orzuni t"d;.;;;;;;;;, ,".iour.", of importance to them, incrudingTCPs' All of the tribes except ,hr H;;;;;;'#;r* ,o do so, and rater the San Juan paiuteTribe became dormant i" ,#;;;;;:

- The ne)(t steps were to evaluate the.resources, determine the effects of the operation of Glencanvon Dam on the resourc.r. .no ,ni,ig.,..ny udu.rr. #;;:tJjid.;;'lir" prouirions of the1992 Grand canYon ptoitttio,i o.i."a ih" lggs Environmentar rmpact statement and its reratedRecord ofDecision (RoDt, g;: ffiil;;;*1;. ii;,;;;; il;il;office (sHpo), andthe Advisory council on-Hit,ori. pirr"*.tion, in consultation with Native American ribes,dweloped a Programmatic Agreem; iil);;;ffi il;i', responsibitiries under secrion 106 ofthe National Historic Preservaiio" A;;. in. pa *u., ,i-n; in g94by representati'es of the BoR,Advisory council on Historic pt.r.*uiion, Arizona stot. rtirtnric preservation oflice, western andRocky Mountain resiml of the lt ps, H"oi;r*, ilJ*t rribe. Navajo Narion, Kaibab paiureTribe' Paiute Indian Tribe of Utah for Shirrvirs Band, and Zuni pueblo. The pA proVides amechanism by rvhich the BoR 
"un 

urr"r, the effects of the operation of Glen canvon Dam onNational Register-eligibte prop.rti"s. 
-The 

pA si*enatories ,vere to develop a historic preservationplan prior to the issuance ofthe RoD or o"..rul?lJno, ,"i,u,"ver came hrst. ln the interim, theyde'eloped and implemented a Nronitoiing and Remedi.r A.;;;;";;;;$ tirat estabrished theRit'er corridor Nlonitoring Pro*eram (R-le;, funded uv gon but run by NpS (Grand canyonNational Park and Glen cinyon-Nliionrl.Recreation er..l Furthermore, rhey were to produce afir'e-year synthesis of their ruork, turti.tr has ,ec"ntly u..i...o*plished as seven- and eight-yearsyntheses bv this document and the site-by-siie synthesis of monitoring data by GRCA RCMp staff(Leap et al' 2000)' respectivelv- IVost of itre participants in ,rr. pe are stakehotders in the AdaptiveI\lanagentent work Group lrunich inctudes ihe crano c.r;;; M;;il;;;']n"o *.r.urch cenrer[GCI\'lRC] as lechnical support ,.rponriu. i; ;;w;;J, .;, as an acruat menrber)

Throuclr the PA agreement' the RCITfP rvas creared to imprement the stipulations of the pA andI\{RAP that are the responsibilities of NPS The prograrn is directed by a scope of r.vork developedtt ith BoR lo nleet the agenq' needs for the PA. Th; nronitoring program ofrciallv began in l99z
-ot-t"o 

canl'on site nroniiors generallv take fbur river trips per year, monitor an average of I l6 sitesper year' and conduct remediar acrion on 20_ro 40 sites per'year. tn seven vears, f.;;-i992',;r;;,;1998' according to SwcA's data analy'sis- GRCA RCI\IP rnoniroring crelvs ha'e corrducted a totalof 930 monitoring sessions 1or episodes), visiting 322 sires durinc 29 monitoring trips. r'hile GLCAstafl have'isitecl 54 sites. otr ai'erage, each siri,uas r.isited three tinres, but t i: ,it", rvere *isiteclonlv once' and one or trvo sites ,terJuisired | | to l4 rimes. In all, 264 Grand canyon sites and 53
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sites in Glen canyon have been actively monitored to date. currently, approximat ely lTTsites aremonitored in the 
fra.nd lanyon (Leap.et al. 2000:xiii) and none in-Glen cunyon (chris Goetze,personalcommunication February2000). '' v'w'r vsrr

once on 't"' |l:lTitorin*q ":"y, typicatly spend 30 to 60 minutes ar each site. At that time
' 'thev 

fill out a monitoring form;nJ ;.k. photographs. Grand c";;;; R;#;as arso compreterymapped 68 sites using a total sration, while to sites have been mapped by the same method in Glencanyon' stationary cameras have also been used to record erosion in both Glen and Grand canyons.checkdams have been constructed, and emergency excavations have been conducted-

The monitoring program has generated immense amounts of data, including forms.on each sitevisit' totat station ttp, for 78 site"s, over 9000 photographic images logged in Microsoft Access frrcRcA and overr40o coror photos tracked on typed inrr";ffi;ff;;;ffiilffi;;il:from stationary cameras, databases, monitorin** tiip reports, data recovery and presentationproposals' treatment ptans' and annual reports. The Grand canyon RcMp r.., r,.;i#;ffi;completed a site-specific synthesir 
"rirt.l" 

r"""i,;ti";;; from t992 to t999 (Leap et al. 2000).This report utilizes.the databases generated over the yelrs and summarizes all trip and annual reportswritten to date' The monitoring photos are used regularly to assess change through time, but thebulk of the stationary camera pliotos, archived ., i.rrru, remain to be systematically analyzed.RCMP stafffor the Grand canyon did conduct informal analysis of their rt.tionurv ".il;ffi;in | 996 and noted no changes to cultural features at six sites. At the end of fiscal year 1996, the staff \
recommended termination of the stationary camera program in Grand canyon. lt continues,horvever, in Glen Canyon, rvith trvo cameras ,,aimed,, at trvo sites.

- 
jll PA signatoT:T:"it. a copy. of every trip report and every'annual reporr that the RcMpstaffgenerates' lfcomments are received, the reports are revised and redistriuutea. furn i.ru"i,cultural Resources 

ltlstu- Ir{ana,uer ;;'ft;tRc, 
"r" 

t...'"es copies of these reporrs. GCMRCoflic€s'are at the u.S.Geolo*sicat S-urvey thcititf in;i;;;,d i;; cil;-*; RCM' offices arein the anthropotogy raboratof,,ar Northern ar#onu r-iii"*riry ;;;.*#:'il';;;;,'r"d;:;;
reports' databases' and most photographs for corridor sites are housed here. Grand Canyon RcMphas its orvn darabase manager and photo archivist Gren c.;;;; tiiiMp';.,;;;;;;';;*il;
Canyon National Recreation nr.u t"uaqron.r.'r r.'*",'i,r"*

The rribes ha'e also -qeneraled significant arnourts of data. which thev control, and sonre ofrr'lrich is considered confidential and resrricted. Each poni.lpui*g ,riu. pr"i,,.; . final report thatis confide'tial' arrd all-except orte producetl public 
'ersions 

of ,rriir n"rir.ilr- All of the public
reports are on ljle at the GCI\IRC libran'and ar the Cline Librarv at Northern eri.onu u;";;;;yother infbrnratiorr thar is nol corttidential calr u. tou,.'o i,r ,lrurt.rty reports, trip ,"po*, 

",.r0 ",rti,correspondence on tjle at rhe CCI\IRC library.

In 1998 ccl\lRC issued a reqttest fbr proposals to evaluare the cultural resources research that
Itas been condtrcted to dare in rhe Colorado River corridor tnrorgh irr. Cru|J;;;;;;. i;;;;;:the RFP requesied ( t) synrhesis of darabases: (2) .un.,,,,a* 

",:irii.,.l il;;;;s: (3) synrhesis of
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information on management activities, site condition over time, and remedial actions; (4) synthesisof ancillary studies (geolornlrofost;;;;;;ffi;ppine); 

(5) sumrnary of pubtic educationefforts; (6) evaluation of availtulJ*.nugement data rerative to rong-term management goars; and(7) synthesis ofdata recovery conducted to date.

combining ( I), (3), and (6), SWCA examined Nps, RCMP, GCES/GCMRC, and tribal programreports and databases' In general, swcA found that the ori-einal survey successfully identified andrecorded the sites' Monitoring efforts have achieved two important goals. ( l ) documenting theeffects ofthe operation of Glericanyon Dam on the culturar resources oFthe Giand canyon, and (2)mitigating adverse effects to curtirrar;;il;; by ;;ffi;;#'=ril:ts and conductingmitigative preservation and dota ,ec-wery. swcA fo;nJ,*o problems with the RCMp: (l) themonitoring forms and procedures were designed to measure what types of impacts were mostfrequent but not what'types .ii*p.". rveie most severe, arid (2) changes in the forms andmonitoring procedures from year ,o j*., somewhat impaired comparison of site io.n6ffiffi;;to year' Analysis of total station *pt .lq.pr,otogffirr,o*in! site condition is likely to be themost useful technique for documenting stability .na-"ffiJ.r ,it"r. Tribal databases rvere not madeavailable'for inspeition, but all oi,r,.iriuu, 
"i.rpt 

the liualapai have proau""aiiffiffiffi::describe their research (Ferguson l9g8; Han lggs; Rouerts, Begay, and Kelley lgg5; stoftle et al.lee4;stoffteAusri*.i"r. iggi:st"-ri*l-.;;i .i. ii*1. Thezunireport(Hart ree5)isnotvery specific' focusing almost entirety on recommendations. 'current 
status "i';;iffi;;;;;ranges from acti*e managenrent and current use to being in storage, unorganized, and not activelymanaged' swcA recommended that tribes seek fundin! to actiuely manage their databases. withregard to monitoring site condition, the tribes have pa,iicipared i" ncrvdrh;;;r,pr, ;;;;;;;their most innovative work has concenrrared on docr"rm."t#;;;;;r;;;;;l,,on ., an indicatorof site condition (see belorv): I\lembers orriJ*i C""t.*.,ion projects ha'e also rvorked closelywith GRCA RCI\4P staff to construct checkdams in an effort ," r"ulit. in.-rn 

",, 
of physicalerosion at some sites.

A SwCA analyzeda list of 43 7 isolated occurrences in the colorado River corridor through Grandcanyon' 436 recorded during the survev and one recorded by monitors. swcA found that thedefinition of isolutad n"",ur,rr'r.uo, poit hoc and suul"ciiu. and that resources;;;;ffi";;or tlnctional rypes rvere more otien recorded as isolated occurrences than a-s sites. Second, isolatedoccurrences rvere only brietlv described durine rt," ,r*..r, .;;'ilfb;;;;; "* ,;;-* ;;depositional environment and.o,tri*.iion that riould be needed to evaluate r.vhether many 'f theisolated occurrences consritute resources nreritin-q additional research or management. Third,analysis of the distribution of sires and isotated o.lurr"n...;y;;;r;;"i'i,.,iilut.o rhar dare andderrsity of sites and isolated occurrences were correlated for rnost river reach.r'r"i',*, til;;occurrences most oflen represettted ntore slrort-term, specialized, or marginal portions of sertlements'stenls' swcA recomnrended. ( l) recording as sires irvo isolared occurrences that r'ere describeddrrring stlr'eY as "unrecorck'd siles"; (2) rer.isiting. re-recordin*c, and re-asse;";;--;;;i;;;;occurrences thal rvere descritred during suft'ev as possible ,ir.r: oniiil *ririii"_-, re-r-ecording, andre-assessing about 387o of rhe isolareioccurrences (parricularlv charcoal stains, cairns, rock piles,and rock alisnntettts), fbcusing on clepositional en.'irormenr arrd construction ro better evaluate
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3xposed by erosion,(b) the last remnant-s-of sites u"lng lroo.a away, (c) older than 50 years, 
^n{/or(d) 

eligible to theNational Register of Historic pracls. 
-- -r' \v/' vrvv' a"s'r Jv tvqrJ' arru'!

-acrNPs RCMP staffhave completed data recovery efforts at 42 Grand canyon sites and at least fiveGlen canyon sites' Data recov"w 
"rroir 

have consisted of surface collection of artifacts, collectionof radiocarbon dating samples, testing of specific r".,urrr,-nil-il'.]orn, testing of siteboundaries and potential subsuriace cultural deposits, and single feature excavations. No whole siteor significant excavations have been conducted in the river corridor and reported since Jones' workat five sites in the mid 1980s (Jones 1986), schwartz's work at the Bright Angel site (Schwartz,Marshall, and Kepp lg79)and unkar Detta (Schrvurtr. ct upr.;, ;;; ffi';n*ol i" the tate | 970s, .and Euler's excavations and specialized studies at stantonis cave uetwiin 1969 and l9g2 (Euler1984)' The most common data recovery activity that has o..rrrJi, .uruo"-.rrple colection,particularly in the late t98os and early 1990s in conjunction rvith Hereford,s sedimentological andgeomorphological research. Nlany of these carb_on-samples have been dated, but not many dateshave been officiallv reported outrid, of those in Hereford .i ;i a;;;l ,-irrl';o other pubtisheddata recovery work. The majority offeature i.J";;;;lul o..urr"d has been conducted on therrnaland roasting fealures. All in all, d.t" r".ou.ry etforrs in rhe corridor have been limitJl;,|oi;';;;any significant excavations mostly have been confined to the eastern reaches of the canyonprimarilv dealin-e with eroded Formative p.rioa A";; il' ;;;;;fti*,s efforrs, totalslation maps have been prepared for 78 sites. swc.A considers toial station maps to be the bestarchaeological dbcumentation available for analvzin*e both causes and severity of impacts to sites.Furthermore, production of derailed site plans is the irrt ,t"p in data recovery ar any archaeological
srte.

. .A 
recent geomorphic stud1., sponsored bv GCN{RC and completed by S\VCA rvas designed toaddress concerns about 

-eully erosion und_oriouo;;,;;;;;r"ciated with archaeologicatsites in thecotorado River corriooi of the cral canyon betorv rh.;;;-;";l;'#; to turther test the

:l::Tttlic pre-dam rerrace h.vpothesis proposed ur. Hereforo ;;-"i. (iryt'-ffi;;il;;:;
:::u::::*:T:] !$ betrveen Glen Canyon Danr operarions and acceterated erosion of the pre-oam terraces containing archaeological sires. and the current geomorphic research supports thehypothesis but has refined it. The rlsearch orft,o,r,fs"" 

"i 
.r (2000) provides a predictive model

::iT.T':lthe thysicll 
erosion of archaeological sir.l a"rigned ro srreamtine nronitoring efforts andprronttze remedial actions along sites in rhe corriclor ThJrnpson et al. lzooo; tra'e i";;r;"J;";generaltv river-, terrace-, and.srlJe.un.uon-t uJ ;;;.;;;il; ;ri.ilr,g "r.l loo or.hu.orogical

sites in the corridor is exacerbated bv clanr operarions il,.r"tor., these archa""l";;;;f;;;;;;*'ere included in the srudied carcrimenr areas ha,.. b"";, '.;;;; ;;-;;' ;;;,. ,u!."ptiuiti,y o.i ulnerabititv ro deuradario' fro,n 
'arious _-.;;,;rpi;;.-o;;r;; 

";r;; 
r;;"il; Thor'pson et ar

(2000) should be regarded as a companion iocunl"n, ,o nt.,l, ..'n,t 
"rl, 

unai;;; 
";1".p 

et al. (2000).

It:::ryrqhi1 lrrnothesis ancl derived corrceprual modet should be used specificaltv as the basisIor maKtng decrsions concernins rvhen to corrducl presen.ation efforrs ai sites ancl rvhen data

;ffJ:]r:t 
the necessary actiorr to n'ritigate inclireci and <tirecr dam-retared itnpu.ir to .utrr*t
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Ethnobotanical research was a cornerstone of many ofthe tribal studies conducted to date. plantlists have been compiled and ut" tirtJin public ,.portr 1Hopi, Navayo, ;il#aiute consortiurn)and trip reports (Hualapai)' only tt,e irni, rhe ndn rriuL that tras conducted ethnobotanical researchin the canvon, have not producld . o"uii.rl ";d'#;i"r;;;;;;*;";" Hopi, Huarapai,and southern Paiute consortium continue to moniror changes in pi.nt Jiriribution, providingrmportant ecological data and modeling to assess the effects oitr,e 

";r;;r;;;Gren canyon Damon resources significant to the tribes. swcn synthesized the plant lists and summarized the researchcompleted and in progress by the tribes. swclr.*;;'"ffiffi*" o"*.tic plant list bemaintained and updated, that monitoring should continue, that information concerning which plantsare within the corridor should continue to be refined, and that native and non-native plant speciesshould be distinguished in,;;;;. "--

Public education has been one of the most successfulaspects ofthe research atong the coloradoRiver coffidor, with both RCMP and tribal organizations contributing (see cr,.pt.ri t.,lf,,f,i.";.RCMP archaeotogists have presented p.;.;;; ;;;;;;t;#reetings, pubtished chapters in editedvolumes' formally instructed river guiies, 
1nd 

informally instructed-riu.r.nn.r, rvhile monitoringsites along thc river' The Hopi' Iiavalo, southern Paiute consortium, and Zuni have producedpublicly available reports. The rribes hJ;il ;r;;;;i papers at professionar meetings andpublished chapters in edited volumes. The Southern paiute consortium has developed a formalpublic education program, and the Huatapai have produ..d ;;;;;J;;ctionat computer

il:ff;;,.::to 
recommends the coniinuat updaring oi uiurr"--'"pii;; .na"r".ord, or pubric





CHAPTER I

INTRODUCTION AND PROJECT OBJECTIVES

Lynn A. Neal and Denni.s Gitpin

PROJECT JUSTIFICATION

Legisrative Background and conceptuar Basis

The Bureau ofReclamation (BoR) operates Glen canyon Dam and administers porver revenuesthat tund' either directly or through u ir.nugtng enrity, ,.r.u*r,;;ffi;;;;'h",s of the dam onresources in Grand canyon national park (GRCA) and Glen canyon National Recreation Area(GLCA) along the colorado River corridor. the blen cany_on Environmer,;i il;*'|'#il;program was established by BoR in 1982 to study the effects 
"rrr,rl"* 

."l'nu"iurring flows ofthecolorado River on natural resources oo*nrtr..,r, ;C;;;."yon Dam. GSES was extended intoPhase II in 1988 to deal rvith research questions rerated ,;l;"-;r"#"tiiii,n. EnvironmentalImpact statement (E:s):id:m operations. Among the issues considered aoriig rlre GCES phaseII prqgram was the effect 
9r9am operations on cultu-ral ,r*r..r, including archaeotogical sites andlocations significant to Native Americans. The initial curturat ,rrour"i srudies related to damoperations rvere conducted b-v- the National Park Service (t{ps), various tribes- and the u.s.Geological Sun'ev through cooperative agreements rvith BoR, rvith GCES sen.in-q as the conrractingentity.

-. .From August 1990 through May 1991, archaeologists from GRCA and Northern Arizona"University (NAU) conducted ai archaeoLlgi9al survey of6oth sides ofthecoloruao"ni*.Jr;#'al:;canyon Dam to Separation cunvon tils miles), recordin-e 475 archaeological sires (Fairtey et al.| 994) (sixty-nine of these sites ,uere re-colded as being bei,ueen Glen canyon Dam and Lees Ferryu'ithin GLCA: the rest rvere rvithin GRCA.) This initiainvenrory suft,e-y rvas clone as parr of BoR'sSection 106 responsibilities under the National Historic preservarion Act (NHPA). Sorne 336 ofthese sites are rvithin an area that had been flooded by pre-danr florvs of up to 300,000 cfs or are onpre-dam alluvitrm and therefore subject to the poreritial impacts of dam operations (coder, Leap,Andrew's' and Hubbard 1994.1):322 of the 3i6 sites were recommended as porentialtv eligible tothe Nationat Re*eister ofHistorii Places. In fiscat year l992,the National park sen ice,s (Nps) Rivercorridor l\lonitorin-q.Pro-eram (RCMP), in cooperation rvirh NAU and n "o.o'i1,";o*:';;ntonitoring the condition of the i22 sites in the Area orpoteniial ;f[.;,4;;j ;;;'r qq1 i" t'il:the RCtr4P staff has produced a series of annual reports as shorvn'in taule I t roday, 47garchaeological sites have been recorded rvithin the river corridor. and 3 l7 of thern are considered tobe located u'ithirt the APE of Glen canvon Danr Fifiv-three of rhe sites are located rvirhin GLCAattd are nronitored by GLCA resources statf,, horvsr,.r- or rtr" time of this reporr. Glen Canvon wasacti'el)' mitigating potential impacts to the sites in ,ir. ri*, .orridor under their nranagenrent andplanned lo cease nronitorin-g acli\i11gr (chris Goerze, personal comnrunication Februa* 2000). Theother 264 sites are rvithin GRC.A and haue been rnoniiored bv rhe GRC.-\ RCIup sraff. since 1992.cRCA RCNTP ha'e been eriminaring sires thar aia ""t.r,"*;il;;ili.";;;;;;;,;;;.-;;;;n.,;
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Table l.l. Annual
t992-2000

Reports Produced under the River corridor Monitoring program, Fiscar f.u*

Grand Canyon National park
t992

| 993

1994

| 995

I 996

1997

r 998

2000

Neal and Leap lggz

Burchen 1993

Burchett 1995a

Burchcrr l995b

Burclreft, Coder. and Leap 1996

Burchgt lggT

Leap, Burcheil, Kunde. Andret\€. and
Hubbard | 99tt

coder- Leap. A,ndrer's. Krine- and Hubbard
1994

coder- Leap- Andrelrs, and Hubbard r 994

coder, Leap- Aurdre*s. and Hubbard 1995

coder, L.up. Andre$,s. Hubbard. and Kunde
| 995

Leap, Andrell:s: Kunde. coder. and Hubbard
1996

Leap- Andrerrs: Hubbard- and Kunde l9tg7

Leap. Burchett. Kunde. Andrelvs- and
Hubbard | 998

Leap. Kunde, Hubbard-
and Balsonr 2000

Donnum. Millcr-

Nole: Fiscal r.ear nrns from Octobcr I through Scptember 30

rnonitoring 
'*n'--?l,.approxintately 177 sites. These sites-tave been selected based on theirdocumented vutnerabirirj,io erosion ana otn", .onriJ.."i"", (Leap er ar. 2000)

NPS's RCIV{P has been driven bv the NHPA of 1966 and the National Environnrental policy Actof t969' Iuore tlfllv'^trtt pt"i""i'rtas operated il;; the provisions of rhe,Grand canyonProtecticjn Act (GCPAI or lss).iJir," rees Ers and its r.l;JJ;i;;;;;;oecision (RoD). Acruciaf document that guides.o,nptiu*." *i.J;tl ;,i,ir" i.*" mandates is rrrel 994 programmaricA-sreemenr (pA) regarding.the operation ;;i;;.;;"";b;, ;is";; ;;;;.iars or BoR, theAdvisory Council on Historic Preservation, rhe erizoni ii.t" H;storic presen,ation officer. Nps,and si'x lndian tribes rvith a strorrg interest in rhe 
"nt.i.ollrrural resources. since it rvas ofticiallvratified' the PA ltas determined th-e actions of the ncrrrp .J has facilirated conrpliance by BoR aniNPS rvith a variety of legal requirements, including ttr" p-uirions of NHpA and GCpA. Long:rernrmonitorin-e and research associared u,irh curturar ,.rour...".;;;';;';;;;r. carried our inaccordance rvith rhe appro'ed pA Au pro,,isio", ;;-;;;;"t";""";;;.'rilffitlll,,lj"rliinrplemented throush o rtionitori,,*ono n.r".i;"i i.;;#; (N..fRAp) and rhe Hisroric presen.ariorrPlan (HPP)' *'hiclirvill trp.;;;;;oni in.o.oorare rhe tuRAp rvhen ir is in t'inar form; rhe Hpp iscurrentlv being revised' The RCIVIP ;;r il";;;"ri;.*o by a variety of regar requiremenrs,policies' and directives issuecl bv NPS re-earcting the presenation and nlanasement of culturalresources on NpS lands (Leap er al. 2000).
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. 3t archaeological inventory ofthe corridor was completed under section 106 three years beforethe PA was executed' shortly uR., tr,e inventory *as comple," und i";;rp";;" to findings duringthe EIS process' throu€h ttre pe progr"r and to meet their section 106 responsibilities, the BoRinvolved eight Native 
fmerical gt""it (the Havasupai Tribe, Hopi Tribe, Hr'"iupuiNation, NavajoNation' san Juan Southern Paiuf, r;ue, Southern Paiute consortium [including the Kaibab paiuteTribe and Paiute Indian Tribe of utah for the shivwits Band|, and pueblo of zuni) in its studies toidenti$ places ofcultural significanceio Native Americans. such places include archaeological andhistoricat sites' traditional iultural propertievplaces (TCps), and botanical, faunat, and physicalresource areas' All of the tribes.*".pt ih. Huuurupd conauct"J;;;;;;ili" rrudi.r, but the sanJuan Paiute have atso becorne dormant in their efforts. Each Native American group developed itsown program for identifying and recording ptaces si*enificant ro them and has 

'ouintuinrJil-;;;records' Annual reports areiompiled ttrat are. ,ur.".f oitr,. rvork completed each year, and theHopi Tribe (Ferguson 1995a' 168i, H"rlapai Nation (iackson t994; Jackson and phillips 1996),Navajo Nation (Roberts, Begay,.nd'K.ll.y'1995), soutt"rn.p.iri"c""r"ilr,nis,omo Austin, etal' 1995; stoffle' Loendort.t.r r995), and Pue-blo ofZuni (Hart 1995; McKinley 1995a, 1995b)have. grepled reports on their.rvork. some of these ,"pon, 
"r"'p"[il. i"rrments; others areconsidered confidential and can be used only rvith tribal permission. General 

""".i"11""J;;;Topi' Hualapai' san Juan southern paiute, sourhern paiuie ionroJur-, *l?*i are discussed inttre draft Historic Preservation Plan tnppl (Bureau ofRectamation [BoR] er al. | 997), but the draftHPP is curently being greatly' tnoJineo and this same infonnation may not appear in the finalversion' The Native Amirican ,qroups ihat participated in rl',. inu.nio.ylr.rrl*al resources havesince participated in th.e moniroring o?"rrtur.r resources in the ApE and have again maintained theirorvn records. with tribal and o-o.i,.y approval, a synthesis and evaluation orJ*istil;ffi;;and data-gathering processes, ai,uel'i as incilterv rrrai.r tJ.red to cultural resources, was includedas a requirement of the PA. The Grand canyon lr,lonitoring and ResearJ i;;;";'Gil"Ufacilitated the contracting of this study. 
-1 

$i.-u"-tii.-rv"ir,.r:it ;f r."t*ing iu,u has also beenrecently completed by GRCA RCIVP itaff(Leap er al. ZrjOO)

GCES rvas completed rvith rhe Environmental Inrpact Statement (Ets) in 1995. In fiscal year1996' GcluRC rvas developed as an oulcome of the EIS and rhe Grand Canyon protection Act of1992' which called for the creation of a lon-s-term monitoring and research proqram ,.lut.J iooperations of the dam and- its adaptive rnanasement The GCMRC is a component of the AdaptiveI\lanagement Program (AIUP) currently in rh1 U S. Departnrent of the Interior undertheAssistanrsecretary for waterand S-cience. tts guiaing tegislarion is ttre Grand canyon protection Act. The

1)T,t^t-::ii:l_ti*.Plite l\lanagerienr lve.rk Grotrp (Ar\twG), composed ofresource nranagersallo staKeholders. GCN{RC. rvith its resource progranr nranagers, a stakeholders'Technical workGroup (TwG)' a.nd independent science re\;e\\ panels. The AN.fwG and rwG establish resource
management goals and objecti'es The GCI\tF.c dev'elops annual science projects and plans rhat w.illprovide nronito-ring and research data to address stakelrolclers' objectives. The focus of the AIVp islo assess the eflects of danr operations on ciul.nstrearn resour.., in GLCA and GRCA

A complete discussion of the legal background ancl orgarrizarional history teading up to tlrc pA
and NPS RctuP can be tbtrncl irr LJap er al. (2000.Chaprers I and 2). Fac'sheers tranded out at a



Chapter I

september 1998 TwG meeting offer a good overvierv of the Adaptive Management program andthe processes for determining dturc of"i.tion, of Glen canyon Dam. Balsom and Larralde ( I996a)in their society for Americin Archalology paper discuss rhe overall process and various rolesinvolving cultural resources belorv the dam.

The flow chart betow offers a visual breakdown of the difrerent cuttural resourceresponsibilitiesthat fallunder the pA signatories and those under GCIURC.

All work and management involving
National Register-eligible archaeol;gical
sites and TCps rvithin the dam,s Area of
Potential Effect

Biological and Physical Resources program

' some studies indirectly relate to
cultural resources (e.g., v€getation
studies that can be used for reference in
ethnobotanical studies, beach erosion
research)

Socioeconomic Resources program

' Recreational use studies provide
infbrmarion related to visitation to
archaeological sites and visitor attitudes
concerning their experience with and
tlre accessibility of ttrese resources.

Significance

The current document rvas ctesignerJ to sunrmarize rvork done by the pA participants and others(e g'' tribal rvork under a GClr'tRC-sponsored conlract and other *"rrr.,.il*.tl so that futurecultural resources studies can be devetoped. Althougrr this refort ; ;;il L ,t l.urt parrially
satisfo the fir'e-vear synthesis called for in the pA, it I no, o suLstitute d.u;;";;1 ;y,r,!:;;;;;;e'aluation of all cultural resources data collecred io clate. rrrit r.p.n, h;;r.; *,ruin"J,riti ir,"
recent site-bv-site synrhesis bv Grand Canvorr RCt\lp staft-. does p-uia. . ;;;;;;-";-irir;:;;;;
svnthesis. rr v ! 'uv <' rw r

Jh" Request tbr Prlqgyls (RFP) for cultural resource dara synthesis listed seven objectives: ( l)
svnthesize tlre existing NPS. RCruP (GRCA arrd GLCA), anoiilu"i or,.u"S.r iij ,n,iirr"ri* air^
on.isolated occurrences: (3) svnrhesize inrbrnrarion o' NpS ."; il;i;";.; ";;;;;";;";activities conducted to date at all sires: (4) surrrrnarize arrd..oruoi. r.;"i;;"i;;llarv studils such

Cultural Resources program
. TCPs nor on the National Registero Ethnographies
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as geomorphic studies, ethnobotany, and mapping; (5) summarize public information and educationeffiorts accomplished to date; (ol .".1u.t. uuuil.ui.;;;";"* data; and (7) synthesize the resultsof data recovery conducted io iu," ui ,iu", corridor sitesl ' ---- \ - ' er ""'vr'@ rrrw 
' 
qrurL!

RCMP staffhave recorded the archaeotogical data needed to accomplish much ofthese tasks andhave prepared prelirninary tabulations of t'ireir data. syntt 
"ri, of this data, along with tribalinformation and other *"ilt"ry studies (pani."hrly grorn-o'rit otogical research) was a requirementof the PA' and was needed to prouioe a more holisiic view of activities conducted along the rivercorridor retated to curturar resources. The r*,rnAp ;,;;;;,d il';:;:;;;resis is aimed ataddressing [issues o{l-managet.ii, r*r,"l"ngv, t*, ."0 education. The information utilizedin the development oithis tlpon, tiiiJL* on monitoring and remedial actions implemented up tothat point' The data will be analyz.a ano waluated in teils of the research domains for the canyondiscussed in the HPp.. fne CnCe RCI!,P saffhas reiriill, rorpleted.a site-by_site zummary oftheir monitoring data and have compilJ their results in a singre comprehensive report (Leap et al.2000)' swcA proposed to uncterta'ke the needed summaries and analyses and compile a report tosummarize the historyand results ofthe program to date, to .n.tyr. the data from the program fromthe standpoint of managing cultural ,.rolr.., along the river. to make recommendations for futurervork, and to providg an annotatd bibtiography ortn. fiteratuJ,.l1;il;ilJo*ir.,

STUDY OBJECTIVES

As defined in the RFP, the objectives for cultural resources data synthesis rvere:

| ' Synthesize tlre existing NPS and tribal databases frorn rheinventoried resources by iesource urrriuutes such as site types,
irnpacts resulting frorn dam operations.

Colorado River ecosystem on all
locatiors, and human and natural

2' Synthesize data on isolated occurrences (lOs)
degradation) processes retati'e to dam operations,
materials or the first exposures of buried sites.

to assist in understanding site formation (and
as IOs nray represent the last remains of site

3' synthesize information on NPS and tribal resource manaqement activities conducted to date atall sites, includin_e monitoring frequency and history, ,iuiilirorion eftbrts, and remedial actions.

I-:::*:" assessment of site condition o'er time relative ro acri'iries conducred ., ,rro,lo*,;;:;;;rormurate recomnrendations for future management activiries.

4' Summarize results of ancillary studies (geonrorphic, ethnobotanical, mapping) and evaluate thisrr.orkre|atir'etotheoveral|ob.iectivesofthePrograntmaticAgreement(PA}

5 Summarize public inforrnation and educarion etlbrts acconrplished to <late throu,slr tlre pA
program and make recomnrendations for future effons.
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6. Evaluate available management
the draft Historic preservation plan
under the PA for the study area

data relative to the long-term management
GPP) (Final Draft, June tggT [BoR et al

goals discussed in
19971) developed

7 ' synthesize the results of data recovery conducted to dare at river corridor sites. Evaluate thesedata relative to the research domains identified in rhe draft Hpp ([BoR et al. l gg7]) developed underthe PA for the study are4 and make recommendations for changes in the data recovery program thatirnprove its utility in meeting pA program objectives.

problems

The primary problems to be addressed in accomplishing rhe project objectives for the culturalresource data synthesis were twofold. First, much ofthe o.tu ui. in t;il;;irrp1;;;;;;;t""i
by the six tribal entities with interests along the corridor. Besides the fact that these records aredispersed among the tribes in a great variety of formats. much of the information ri'"i" """ii""i"]nature, and some tribes choose not to makC these data available outside their orvn g;pr. s;;;;:different recording systems have been devised throueh tr,; y..rs by Nps RCMp ffffi;i ;;;;;in these records had to be converted as much as possible ro a common compatible format forsynthesis and comparison. (Some of this work had blen done by RCMp staffat i;;;i c;;;;;",rd
Glen Canyon, but SwcA still spent a fair amount of time converting data to the same format.) Mostof the monitoring data have noi b".n quantitatir,ely analyzed, horu-.rl.r, to a.,"r*in. rvhether rheyare collecting the appropriate data to measure thor" r'o.iubles most significant for understanding,
monitorin-q clranges in, and 

lnqnaslns impacts of Glen canyon Dam on Jrirrruir.rources belorv rhedam' (A limited number of sites have been quanritativety .*tt;;J;;;;;;-i and time 2 toralstation.maps; see examples in Chapter 7.) 
''- -'-------''-"J -"

Scientilic Issues

There was potential for a comparison of some of the culrural resources monitorine data with' 
. ,_-^ -_ 

-, ---"'t.-"":" "'.o-."tt :-t 
t:tt t"

eslstlng geomorphic data to determine the relarionship betu'een various river florvs and erosion of
beach sediments and rerrace deposits containing curturar ;;;i;--M;;.il;;;";.j;;; ;;
sedir'nent dynamics and erosioltal'processes on river terraces \vere proposed in two separare RFps
ttnder GCIVRC's cultural Resources prograrn. swce ;;;".";;;'r;t,'h;;;'.on,ru.,o* on rhese
related topics' particularly the testing anJappticarion of a geomorphi" r""J.i ;;;.;-;;;"rr"".i
pre-dam terraces, since swcA .no, ul-ro arvarded this co'trai, irr. g."r".;;t; il;;;;;;;;;
in a finat report dated Februarv 3000 (Thonlpron., rr. zooiji tn,r-.iir"fr;, .;; o,.'ty run.,,r"'orize thisr'ork and its value to cuttural resources management alon-c ,tr. .orridor, t". Ji.* i.u ,",r,. ".rruireport for details.
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Value of Synthesis Results

This study resulted in the creation 
1f3 o1e-votume synthesis of much of the cultural resourceinvestigations conducted by NPs, rws ncrlp stafq t*es,;;;;;t.#i,irtr r.o". incrudes a briefhistory of the project, the'methJs-us.d, the rezuits obtaind,-and a bibliography of reports byresearch area' This information was re@vered from r rrri"ry of reports and databases archived invarious locations' while the primary ffii;;ffi;il ;as ro provide GCMRC with syntheticdata so that they can develop hr*t" it"ritoringand research projects, easy access to this informationis also valuable for other inierested ;-..t"t archaeologists, and the public. A one-volume synthesisof multiple data sources also assists the pA in the .Jntinu"i roirtl;G 

"no"'ri.n.rement 
of thecultural resources within the co[;;io niu., ,orrroo, irLru clen canyon Dam. This synthesisoffers a compitation of work uon. *ininlh; .*tt;;;;; to cutturairesources effected by thedam' rhe svnthesis was atso intend.d;;-;;r;;;;;, il;;;.-ffi;ir, .",ior"ed rerative roculturat resources and their resurts,o it.it;"d;&;;;;.\.e ffi;;;;;;.

BACKGROUND FOR EACH OBJECTIVE

Objective l: Synthesize Databases

Since 1990, archaeological data have been coltected by GRCA and the NpS RCI\{p (incooperation rvith NAU in 6orh instances) in t*uo proleco tilth.;filnu.n,ory on tlre rivercorridor (Fairlev et al. lee4) and (2) monitoring ana iemeoi.i;;;'Gffi; r.r). Moreover.the site forms and site descriprion, *.r. urt .oiput.rirrJ i, oe";;il;r;;;, ;;; ;" ;il;;;;data from | 992 to 1997 rvere available in dBasellI, Paradox, and N{icrosoft Access. some additionaldata had also been computerized. For exampre, ;r;;;fb;;;;;;;ffi;il;., than site rormshad been coded as a set or variabre, .nd ;"i;; j;-; ;tsi;; il;;;vide rnanagemenrinformation' although specific research questions were not addressed. GRCA RcMp staffhave alsocreated sunrmary tables for several diffeient sets of monirorl"g'J.", i".]r;;;;;nitoring schedulesarrd preservation and recovery options (rvhich include prio.ity rankings by site).

Furthermore' a number of articles and books summarize the history of archaeotogical researchin the Grand canyon and surrounding areas, bur ; *;r;';.#J ;;;;oro 
"t. 

the previousarchaeological research focusing on the Colorado River corridor in Grand Canyon (prior to rhestrniev beginning in I990) is included in Fairley et al. (1994). swCe;r.""",*o bibliography inAppendix A oftbrs a tisting of reports and books rhar provide;;;r;;;;';;,#;il;;;';il"i;;
ctrltural resources along the corridor. Limited data frorn this early body of rvork rvere incorporatedinto the database st'nthesis In parricu!ar, it rvas not until l95i rtrar the first pror"rrio*i;,;;;;;;att arcltaeological inventory alotr,u the Colorado River in Grand Canyon rvas initiated by walrerTar'lor (Tavlor 1958). It'lore interisive sun'eys olong tlr. ,in'., begun durin*e the late 1950s and earlyl<)60s' and sonte ercavatiolts $'ere also corrducted in the 1960s. AJI infornration relevant toarcltaeololrical sites in cRC.{ ltas been included in sonre fbrnr of database since the early 1960s (JanBalsonr' personal conrmunication 1998). Be-sinnin*u in 1967. an archaeolosical researc6 project
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involving survey' testing, and excavation at sites identified in the river corridor,s eastern portion(rvithin GRCA) w1s-uldertaken by Douglas schwartz from the university of Kentucky. This workby Schwartz and GRCA Park Archaeoiogist Bob Euler rvas directly retated ,;;;;";tutr, *constructing a dam at Marbte canyon; the work was sponsored by t'he Arizona power Authority.(Schwartz later moved to the Sctiool'of American Research where the excavarron reports werecompleted') The project produced a series of detailed. oescriptiue ;;";. oo"u*lniing ;;architectural characteristics and artifact typologies of Puebloan period occupation in the easternGrand canvon. Euter and chandler (1978) pubtirh.d . rtray oiJi" Jnrl-u,i,lns within GRSA,,based on a. compilation of data from various surveys complered up to that time. The first BoR-sponsored inventory as part ofthe GCES Phase I stuiies *a, conducted between-Cl* i*,vJ;;and Lees Ferry in 1980, and the site and Io records that were generated were incorporated into acomprehensive summary ofarchaeological resources in the Lees Ferry area (ceiu r leoiililJ;;;inventory report (Fairley et al- 1994). In 1984 an NPS-sponsored testing and stabitization programrvas initiated for five stratified sites in remote locations in the inner Graid canyon,r,u, *"rL iii"sactively eroded (Jones 1986). Emergency data recovery effiorts were necessary at one ofthese five,sites (Furnace Flats) to presen'e infoimation before it rvas cornpletely lost to 
"rori'or,. 

-it 
t;;;;;;;;

added at the last minute due to massive erosion caused by the | 983 unregulated flood. Since 19g9,additional testing anj ci daling analyses have been carried out at selected sit.r-Jong;;';;;;corridor (detailed betow in objective il in conlunction rvith geomorphological ;;;;= "'v 'rYv'

The information collected b}" the tribes rvas recorded as they deemed appropriate, using
nrethodologies developed by them; thus, rvhatever data were recorded are .nntroliud'by the t iu"!
and may be used onty-rvith their permission. .All of the parricipating tribes hrte prep#d ,"p;;;,
some of w'hich are available to the public: Ferguson ( 1998) for rhe Hopi; Roberts, Begay, and Keley
( | 995) for the Navajo, Stoflle .t .t. ( | 994), StofIle, Austin, et al. (1995), and Stoffle, Loendorf, et
3t tt99-s) for the 

-Southern 
Paiute Consortiunr; and Hart (tggsl f"i irt.7""i while some

infbrmation is on file rvith GcNmc. BoR, and Npi, 
",r,u, 

au,u ,u;;;;;il;; 
"-;f,b 

*il;; ,rtb.;
or. in some cases, not reported at all. SWCA needed io a.*r*in. rut.tl.po"r ;;;;';;;;;a t,
the tribes, rvhere these reports \!ere located, th. .urr.nt ,i.iu, ortn" reports (never produced, draft,
or final), and rvhethet u"..r, is restricted F.;.;;;;l;. ;G;"" et al. (t995) include a bibliography
of reports produced by the tribes. In some cases these rvere finalrrponr, i;;;;r.or", rn{ *.r.
drafts, and- in still other cases thev were proposed reports that may never have been completed. Also,
some draft reports that contained sensitive information and. rvere classified as confidentiul (. g.,
Ferguson 1991) lta'e. been replaced by final reporrs tltot ir. prulli;;.:F;t;i,ron tqglu.lrgg[l
Thus, the contldential draft repons stiil exist in sonre instances and contain information not found
irt the final. public reports. one of the tasrs ot'rhls;;"J..r. ;;"refore, was to consulr rvith the tribes
to clari$ the narure and accessibility of darabases and ieports rhev conrrol. Also. .iirr""*r.r ,.;;"i
tlre data collected by the tribes tnav be amenable ,o quonrlf-,.arion, most of it has nor been-quantified.
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objective 2: summarize and Record Isotated occurrences

Data on the 489 los recorded during the survey have not been entered into a computerizeddatabase' Furthermore, data on to, *.re not presenila r" rr,."it.J'a"."r". ,ii-., report (Fairreyet al' | 994) due to the confidenriality of the locational information, although a table of 437los (seeAppendix D) was created as part 
"ip;;;.i;il;;;; ;ney reporr. The rist incrudes, for eachsite' field number' aerial photogruphlrumber 

1-most los were plotted on aerial photographs), rivermile' bank' map number, date tJ..io.J, J"r.rli*r, 
"n?rluin*. 

The tabre was not sent out with thereports, but was incruded as a separar;t;#il,t.,.iri"gs to rhe rribes.

objective 3: synthesize Information on (a) r\ranagement Activities'and (b) site conditionover Tinre and Effects of Remedial Actiord and (c) Itlake Recommendations

- -Data 
pertinent 

'o 
plT'(a) and (b) of rhis task rvere recorded on the computerized site databasesof the NPs Rcl\{P'and thty iu.t. *tiarized in the annual reports and, to . tiritro degree, in earryarticleq books' and Jield reporls p*Jry.d prior ro 1990 (housed at GRCA) and included in the:y'"* bibliorraphv in Appendix n. 

.some 
piJiri"iryiirtations addressing s'ie;ffiil#;ttme and remedial.tl:-n acti'ities (includin*e ;r;;;;"n $rcc€sses and failures) had beengenerated by GRCA RCMP sraff and the Zunl coor"*ution projects. other rhan managementactivities related to ptant srudies 1r.. Ct upt., ql, ,i" irii.iiu,u .onrulned little information perrinenr'to Parts (a) and (b)' Information regarain*e mrnage;;;;rmendarions rvere obtained from bothNPS and tribal sources.

Objective 4: Synthesize ,\ncittary Studies (Geonrorphology, Ethnobotan.v. t\,lapping)

Geomorphologicat studies include daring of river terrace deposits and measurement of rates oferosion' Dating of river terraces ,n'as conduc-ted by usci geologists Hereford .";;;;;;;"", *n"haveproducedanumberofreports(Heiefordetat. lggt, tig:;Flirefordetal. lgg5,lg96)andmaps(Hereford and rhompson t 993: Heieford, Thonrpson. and Burke 1994a,1994b; Thompson, Burke,and Hereford 1996, Thompson- Hereford, and Burke 1995). Thework by Hereford et al. in l99lrvas not solely related-to dating ri\:er lerraces. but ,uas originally designed to relate archaeologicalsite erosion to river. florv and danr operations. tVo t-u..-]rita of the usGS has also condrrctedgeomorphic and geolo-eic studies in the easrern Grand c;rt;; (Lucchira 199 | ) and r1e Granire park
area (Lucchita et al' 1995) Rates or .r*iort-";;;";r.urured in parr rhrough terresrrialphotog-ramlrlelrr-' in Nhich catrleras u'ere positionecl ro take photographs of ,,,arious locations(including some archaeorogicar sires) ar regurar (usuarrr,.t.ir,,i;"i;;;r;i;;;,;'."; ;;;; j;;;;. "

Ethnobotanical studies ltave beert conclucted as part of the Native American studies, and someof'this infbrmation rvas incltt<Jed in rhe repofls prepared by rhe tribes. Again. rvhile some of thesereports are public' others are coltsiderecl contidenrial and inav be used only rvirh tribal permission.
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Archaeological sites have been mapped both specifically ro record the archaeological,materialsand as part of other studies. Professional surveyors rrom dcnm.c have used total stations to maparchaeological sites that are on annual and semi-annual ronir;;";-;;;1., una sites wherepreservation and data recoverv activities have been undertaken. tn adJition, noJ'igg;; ;;;;:1994' Hereford used aerial photogrammetry to map areas setected for geomorphic studies.GCES/GCMRC surv-eyors have plaid controls across and rhroughout trre riv?r corridor and havedone contour maps foi several clltural resources ,it", .na for sediment and hydrological studies.some work has also been done to add archaeol;il ilio rupr,h.,;;;r'Jar""a primarily forn91-"I{-t:olo-eical purposes. riir *orL is being done by,h.il;oipil;,iJdJL.s, under contractwith GCMRC, rvhere archaeorogicar sites f.t ;;; ;;'*;;,"*;;;:- "'vvvrwro' u:'rrer u'r'traut

objective 5: summarize pubric Education Efforts

The draft }IPP (BoR et al. 1997) notes that ongoing public educaiion efforts are directed atseveral audiences. lnformation has been provided to pro6ssional archaeotoErtr ritie-ol;&t;symposium ofthe Society for American Archaeology imultiple references), rh-e | 99i c*rg;it;*ntsociety symposium (multiple references), a | 995 st-auitization rvorkshop, in the l99T volumeon theexperimental beaclr/habitat building florv, at the | 997 colorado ptateau iesearch i"ii"" ,v,np.ri*
on tlre results ofthe habitat florv, and others (see Chaprer 8). The general public has been addressedthrough participation in the Grand Canyon River Guides' Guides Training Seminar, and by GRCAand GLCA interpreters. Tribes have devetoped their o,nn .Ju.oil;;;;;it'irru, have inctuded
9:p9f pre-sented at professional meetines. articles in books (Begay and Robertr rggoj und;r;;;(stoffle, Halmo' and Au.stin.l997.), boois describing the resrilrs i.firhlograpiri. ,es"uicr.(L'ru;;;;
1nd 

Blllerts 1997), youth education programs. and"videos. published r*r[, cired in Chapter g areinc|udedintheReferencesCitedportion-ortnisrepo[.

Objecti'e 6: E'aluate A'ailable l\,lanngement Datn
Retarir.e ro Lon g-fgrm t\t n rrnge;i;;; e;;is- 

-'-

Long-term managemenr goals for the srudY area are discussed in the draft Hpp (BoR et al. l ggT)
developed under the PA Tlre goals include(l) in siru preservation of cultural ,.rour"., in ttr"
f,:i::l,t"a, recognizing bortr arihaeorogicar resourc...nd pro..r oiN;;A;;;;t;;;;;;; i;inlltlgatton of adverse effects to t hose resources r hat cannot be preserved, incorporating scientific and
traditionar Narir,e American rorr..: irj*;;;;;;;,';;l,ii Nari'e American access to curtural
resources. used for reli-eious pu.por.r, ,,,,.ri.l l.r;;;;;;;i;;;;;r*;:;r;;;#;i;;
value of data collected from tnottiroring ancl rnitigarion Again, tr,e o"t.on "*r,r."i"gi.uirl* "unbe found in the refere.ces and darabase-s ,r...rop.J u., r.rpf nirttp t;;fr;;;;r.i.i"i ."ii;;;:;;;
the 

data on Places of significatce to Natiie American groups are conrrolled bv il;il;a-J;t;
sunrnrarized in this svnthesis lo ttte e\tent that the infrlrnralitin has been made a'ailable.
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objective 7: synthesize the Resutrs of Data Recovery conducted ," o;; 

-" I r

Preservation of river corridor sites,ls 
1l.^lriT".y goal of the pA program. Therefore, since theinception of the monitoring pr"gr"* in D9),d.i;;;;;"ry actions (surface collections, featureexcavations, radiocarb.." ilpfi;'i"rtrng iltr't'"rr; r";;;;iJi.poritry have beenconducted at about 46 sites *h"r"irori;;-ht rtr.l*nu.r, have posed an immediate threat tothe loss of archaeotogical i"fb;;;;" 

""a 
* 

"ir,.. r..n, of protection or preservation .wereavailable' These erorts in"rro. ii rrature-based 
";";";;i;, proj;,;;;i'i ri,.r, r 3 sites tested fordepth and feature significanc.,iinrio*" 

"#ta.rTi'l.rion or speciar documenrarion, 2r siteswhere carbon *i|]* 
i'-tJt 

tgir..r.d r site wlttr testi"g rro feature excavation, I site with artifactcollection and testing, and I site witlrartifact colrectioi *oing, and excavation. (Five site countsare duplicated underiarbon samplecolt""tion.) D;;;;tion ofsites where remediar actions weretaken is most often.accorpli;ffiy pr,orogr.phfi ilril;;;;i'lou, conducting theremedial actions and completingu n'"r.oial nctionbo"ur.nr.,ion ro-r*'lltat station mappingis also completed at a site prloito 
"nd.after y"i;a;;;ltectaam uuiraing, 

-and 
before any datarecovery' testing' or sampling- charcoal ,*pl* huu-.-iiin'taken fro,o r"urri'rirr, * an emergencytreatment measure.by- monitoring program stafi but analyses of some of these have yet to becompleted due to a lack of fundinf. 'Ci"r.*t ,.rpt., werc raken from 20 sites within the ApE priorto the monitoring program's eflbis. Specifically.'nichard Hereford collected a number of charcoalsamples from sites in the NunLorue-Jp, Unkai Detta, Furnace Frat, Granire park, Tanner, andPalisades areas as part of his geomorfhi" ,.s"orch. Raoiocoruon analysis of Hereford,s charcoalsamples provided dates for uor-t' or.rruioto-oi.ui'rii., #;: sedimenrary deposits in rvhich the sitesoccur' A summary of data from earlier resting and excavation projects conducted prior to I9g9 anddiscussed above uid"' oui*,ir= i',u-u, ulro included in chapter 7 of this synthesis.

REPORT ORGANIZATION

The overall oreanization ofrhis report is by task. and each task is discussed in terms of therelevant objectives'and types of informarion and data avaitab.le. chapter 2 outtines the generalmethods used to achieve lach of the t."9n studv objectives and describes a plan of rvork consistingof four phases or tasks' chapter I .o*oin, the'resits of rribal research and a synthesis of the datagenerated (Objecrive l), rvhich is fbllorr.ed appropriarelv fr:Ct,.prer 4 on "rh"#;;;;; A;fiil:4)' the data for rvhich \vere 
-qeneru*Jfron', the rribar ,ecords. chapter 5 is a preriminary synthesisof geomorphic studies and oiher corridor-relarect geologic studies (objective 4) chapter 6 consistsof a sumnlary and evaluation ot'isotared .r...rrin."s recorded during the initial archaeologicalsurvey of the river corrid.or (objecti'e 2). The svnthesis. anar'sis. and evaluarion of the Nps RCIupmonitoring data (objective t) n,e i,'o;;p;;i' il;'il;r;; il; 

", *']".,,rary srudy in rheRFP (odecti'e 4)' is directlv related il.y gerrerared or. pon of the nronitoring program,s efforts,this discussion is also included i,, ct',opi., 7. In actdition. since sire condirion o'er time rvas assessedrelative to pr€ser'ation ancr ,tn,,, ,".o1.* efrbrts (objecrir.e _ib). data reco\:er' acti'ities conductedto date (objecti'e 7) are sunrnrarized and e'aluared in rhis clraprer as rveil. ptibtic education efforrs(objective 5) are highti-uhred in t't,aprer i. chaprer 9 conrains sur'maries of Nps and rribal resource
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management activities (objective 3a), an evaluation of management data rerative to long-termproject management goals (ouJ""tiu" 6), and recommendationi for future management activities(objective 3c). 
qrrvrrr rwr ruturtr lllan

References cited in the text are at the end of the body of the 
.r.pol,_ they are followed byAppendixes A-M' Appendix A, referenc.a in Crruit.rr i; 2, consists of four parriapy annotatedbibliographies pertinent to (l) archaeology on th. riue, corridor, (2) iriuur at.umentation, (3)geomorphology' and (4) corridor-related background documents. Tribal response letters and recordsof telephone conversations, referenced r;chr#;,;;;;;;in Appendix B. Appendix c is a per_catchment data sheet used during the current c.ororpr,i. rrloau project, referenced in chapter 5.Appendix D' a rabre of isorateJ finds (occu'ences). i, #;;;;;;'il;;;;; u. The RCMpmonitoring forms used from 1992 to 1998 and discussed in chapter 'l are; o#;;''[Appendixes F-L contain various database reports that rvere created during anatysis ofthe monitoringdata and are referen.-S, in chapter z. 

-npienoix 
I\{, arso referenced in chapter z, is the curentGR'A RcMpRemediar ActionDocumentation Form.'rv'!'reE\''r 

\-rr'rPttl



CHAPTER 2

PROJECT METHODS AND PLAN OF 1VORK

Lynn A. Neal and Denni.s Cilpin

METHODS BY OBJECTIVE

Objective l: Synthesize Databases

.1y9A acquired rePorts' computerized databases, and other data from RcMp staffat the GRCA
'and GLCA oftices, GcMRc' and BoR swcA invited tr,. ir"ori"iffi:'r" *"vide ivhatwer datathey had and were willing to share- swcA anricipared that the NPs RcMp iata woutd atready bein relatively compatiblJ formats; however, a iair amounr of variatioo ,i, opected in tribaldatabases' Lilian Jonas, a statistician with a doctorate in sociology, described these databases interms ofcontent and format and evaluated what wourd haue io be d#e *irrr,r,. o."i.r"J;;.*;#different tlpes of statistical.analy;i;;; d;;;;il "o 

pt.t,ri"ary evaruarion shorved that mostof the quantitative data on the Ri-n"r ionidor Archaeological site Monitoring Forms were nominat(categoricat) in nature Th^e only types of interval data present on all furms are river-mile sitelocations and survey dates. on forms written prior to lgg4, much of the natural and human-causedimpact data are ordinat(rank orderJj. n.r.a on these obsen,ations atone, rvirh the assumption thatthe data rvere both-valid and reliabie, the tvpes of statistical tests that could u. p"rrorr;; ,;";;linrited' The possibitities included: descriptive sratisricr, tr.qu.n.y disrribution r.ir| 
", 

i.;;;;;contingency tables or 
-chi Squares; and, to a limited .*,.nt, .n"tyri, oi noriunr, and/or non-parametric statistics (Kruskat-wallis and/or N'tann whitnev rests). None or trr"r.'unut;;; ;;;;;

ffl}T:1.111.".r since rhere rvere raruoo ,.ny i";;;;;;.i.;;;; i.,.uor., Instead,r\ryLA s enons were concentrated on sorting out these inconsistencies to prevent the continuedcollection of noncomparable data.

SWCA's methods for consulting rvith Native American groups ensured that any rvishes of thetribes to restrict dissemination of sJrsitive inform.tioi*"r. respected. while conducting records
clrecks at the various.federat a-uencies, SWCA compired 

" 
bibliog;;i; 

"fr*;, produc-ea uv tr.1"tribes' once this preliminary bibliography rvas complered, swCA contacted rhe tribes to derermineif.tltev rvanted to delete or add any rlports and if rhey had any addit,io".t ;;i.;;";;;;;;il;r'ished to have ilrcluded in the t.pott. This process or arctrirat searching and tribal consultationshould suarantee that'onlv the rribal data that rhe tribes \vant to be made public appear in this report.At the sante time. the comprehensiveness and number of reports previously publistrea iy ii.ilil"tindicated that a sufficient amount of non-contldential infornratior \vas orniruu[ io;.;";;;;;project goals SWCA then suntmarized the t-vpes of data rhat had been collecred by the tribes and
nrade recotnmenclations for putring tribal data into a conrnron arrd, to the exrent possible. quantirativeformat' For exarnple, it rvas pottibl. to consolidate plant species identified as culruraltv significanr
bv fbur of the tribar groups inro a singre retbrence tibre. if certain types of rribar irrfbrnrarion are

t3
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released' it may also be possible to compile one table that indicates whether information on tribaloral history has been recorded about specific sites, another table that indicates what types oftraditional cultural.properties (TCPs) have been recorded by each tribe, and another that indicates,' by type' which archaeological iites are considered to be TCps. (Recent strides have been made tomake the entire Grand canyon, from rim to rim. a TCp, so the need to identify individual TCps orresource areas rvill be nullified.)

objective 2: Summarize and Record rsorated occurrences

swcA compared the distribution of Ios and sites by date, culturalaffiliation, type/funaion, andlocation'. since data on isolated occurrences had nevei been evaluated, these data were evaluatedto see if isolated occurences were likely to offer any imporlant nr* ihru*il;;";;il;*"
and history ofthe Grand canyon. There are two ways ofapproaching this issue. The first is to askrvhether isolated occurrences represent the same o, iirr"r"nt periods.of occupation and aciivities assites' If isolated occurences represent different periods oio".up.tion and different activities thansites, then they ofrer information on the history of the Grand canyon that is 

"o, 
.".iiuur;;;-ril:second, are isolated occurences likely to ue tr,elati-Lr".",r of sites tt.t t.u" i"Ji,;il;;fi;erosion (in rvhich case they offer little new information) or are they evidence of sites that are just

being exposed by erosion (in rvhich case they may offe, new inforrnation). 
' 'rrvo 'qr e:! Jurt

In order to test whether isolated occurrences and sites represented similar or different periods ofuse and similar or different activities, swcA first compared the overall distribution of isokiJoccurrences by date,.cultural afliliation, function, and location rvith trt. ou.iulr distribution ;f ;i;;by date, cultural aftiliation, function, and location and fbund tr,ut luiiurur ;#;;#; ;;
::::::,filT::':r period. for exampte), curturat ,mi.,i",' rE;;;;;;;;:;il"_.*,;;:# ;;;or runcllon (catrns, rock piles, rock alignments, and isolated charcoal deposits) .u.r" ror.likely toha'e been recorded as isoiated o..u.r.i""r.u,rtlrii* t;;;;. iltJ;il;il;;."rrences provideinfbrmation about the history of the Grand canyon that is not availabrclirilt swcA furtherhvpothesized that if isorated occurrences represented thf il;;;t;;-.';i;;;ro;;,'ffi;;
aftiliation, and activities as sites, they rvould occur in similar frequencies.r ti,.t ir-rf."m.'r-.",.t"utltt:.lwcA therefore conrparedihe frequenci., orirototed occurrences and.it.s in 

"o.n 
ri,r".reach' where significant difTerences rvere found. the differences rvere evaluated in terrns oitt,e

Various hyporheses rhat 
-rvoutd 

accounr for variabiiir;. aii ,l;;;s;,;;;;;;;;;; ;;;,;;specialized activitv not found at sites. (2) isolated o..rir.n..rur. r.nuil";;.;;," oirii"r, ".fjjisolated occurrences represent sites that liar.'e beeri affected u" iin r."G.;r;;;logical processes
than recorded sites.

Tlris third hvpothesis gers back to the issue about rvhether isotared occurrences rlight be the
relllnants ofsites that lrave beert destroyed by erosion or the earliest indicatiols of sires thaiare being
erposed bt'erosion. ori-cinallv. SwcA plan'ed ro ua.. i,r.t..tr,tt"", "r;;;;il;;i;;il. r;;,;:
lbr sonte isolated occurrences on the environmenral settinc of isolates o..urr.,raas, b,,r rb,,nd tlrot
even the location of some isolatecloccurrences was no( recorded and rv.as n.r, ,.oJitu u.cessible in
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a computerized format similar to the GIS database for sites. Therefore, swcA had to base itsassessment of site status for isolated occurrences on the physical characteristics of isotatedoccurrences' SWGA found that some isolates hJ;.;'l"scribed as ,,unrecorded 

sites,, during theoriginal survey' some classes of isolated occurrencer l.oirnr, rock piles, rock alignments, and such)would probably have been recorded as sites if sites t uo u..n defined as they are by most institutions(see the Arizona state Museut ;; N*ajo Nation definiiions as examples), and stil other classesof isolated occurrences (e.g., .t ur.ouia.posits unJ stuN*i..r*"a most likely to be the last remnantsof sites destroyed uy 
"to'ion "t,rtr ".rli.st 

evidence oiri,., being exposed by erosion, but, in theabsence oftocation data, inform.iio; 
"" 

setting, andir*,'h"*ever, the possibility of site status forsome isolated features could not be sfecificalli deterrinra but has been suggested in Chapter 6.

objictive 3: synthesizc Information on 
!..1Manrgemcnt Activitics end (b) sire conditionover Tirne nnd Etfccs of Remedirl r.ti"iriic) IUekc Rccommcidarions

swcA viewed this task as the most demanding objective of the cultural resources project. Inorder to obrain inro.t.rioi;;;;;;;;; r.n.gfr.i, ..',i"iii.r, swcA first acquired crs and othercomputerized databases referenced in various-reports lfor arcrraeology these rvere-the Nps RcMp.reports listed in Table l.l; for rt . tril", they .vere An,yon and Hart t 994; Fer-euson 1995a, | 99g;Jackson tee5; Nason et at. rees;-R;;;:,'ril.-r:;J'*.,,., 1995; Stoflteet at. tee3; yeatts1995a)' Baseline data on each sitewJre available in Fairrey et al. ( lg94)and from the IN{ACS siteform database' and the monitoti"g *prns and other documents provided significant supplementaldata for the history ofresearch- ntJni,Jting, stabilization, remediat actions, and condition at each site.The results of this objective ur. ror,ry discussed i,., ci;;p;;;;;;#:""' 
iuu corrurtr\"' dr sALu srrc'

objective 4: synthesize Ancitlary Studies (Geomorptrology, Ethnobotany, ll,lapping)

Reports (Hereford-etal. 1991, 1993, Hereficrd et al. lgg5, 1996) and maps (Hereford andThompson 1993; Hereford, Thompson, and 
_Burke 1994;, t gqqu; Thompson, Burke, and Hereford1996; Thonipson. Hereford. and fiu*. 1995) on the _e.ororphological studies rvere listed and theoverall conclusions as they related to cultural ,.rourl., studies r*r" ,r* arized,inctuding therecently completed GCMRC-sponsored Geornorphic tr.,loder project by Thompson et al. (2000)Summarizing the terrestrial phorogrammetry jn'oi'ed acquiring an inventory of photo-uraphs takenat the various archaeologicaisites. To aid irr rhe syrrthesis and summary of related data, swcA usedthe services ofgeomorptiologisr rur" ri,o,no;.'.,';i;;;;;"go, c".v o,Brien, rvrro rvere rvorking onthe Gclv{RC Geornorphic N{-odel prol.fr a'd *,ere famitiar rr,itt., ,h. g;;;;;;;;;*r,darabase

swcA sumrttarized and analvzed all of tlre publiclv a*ailable ethnobotarrical irrforrration andas much of the confidenrial infbrmation as the rribes rvtiuld release. swcA also asked the rribes ifthere rvas any other inforrnariorr not curientlr. in reports thar rhey rvished to add. SWCA proposedto produce cross-tabulations of the plants reported to tre usecr by the various rribes. the usesof theplants' and rvhere those plants are found nithin tlre rir.er corridor. The only consistentlv obtainableintbrmatio'. tror'ever, rvas prant rists; ptant use and rocation \vere not arrvays recorded
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Finally, swcA compiled an inventory of relevant maps. The inventory includes whatarchaeological areas havsbeen mapped, why these areas were chosen for mapping" and how thesemaps might be relevant to cultural resources studies. This discussi;;l;;; ilili.|'t:"v 
rrvw t'csc

----^-:-- 
b r'rrobjective 5: summarize pubric Education Effbrts

SwcA compiled a comprehensive annotated bibliography (included in this report as AppendixA) of references to the ongoing public education 
"ff"n;;marized in the draft rbp. I"f#;il;on and references to public e-ducation 

"fil. ;;;;;ilffi;;""-#;;;raphicat research,
ll"]"ylwith representatives of the PA signatories, and comments on the dr.ft d;i-;;;;;.;;;
NPS and lcluP personnet and employ"", of tribul participanrt in tt, pn it""- *.or numerous andwide-ranging efforts in pubric ebucation, incruding puuio;;il; il-;;il;:;;il';;professional journals and-newstetters, papers and postersessionspi.r.ntirt pror.rrioi*;r,*;
instruction to river guides. at leasi one interactive compurer program, classroom and in-fieldinstruction to Native American you,r,, and relarively informa lnrt*tti* ffie:;"';;.;.Furthermore, the Arizona state Historic Preservation otlice (sHpo) r,.r ,JJ*?r#;';;
publication o{popular versions of various reports that would focus on the cuftu;;i ;;6;;;;
Grand Canyon from archaeolo-eicat, tribal, historical, and en'ironmental p"rrp..iiu.;:;bo'"i;;
recommended the production ind presentation of "interpretive videos, disptays, mobile exhibits,
schoolroom presentations,.slide show programs, evening lecture series,,, and so iorth (BoR et at.1997)' All of these educational efforts'rvould need to be developed in concert wittr trreirio"r, *io
are extremelY concerned about-rel,easing some information bur also welcome rh.opp;;;;lr;1"-;;l
tlreir orvn stories- For exantple, Robeis, 

P.gur-, and Kellel,(1995) i"i. ii., ,te story of Navajo
history at Grand canyon has Leen ignored in pullic ecluc.ation and advocate recognition ofhistoricNavajo use of and traditions about-the canyon. swcA in".n,oriJil;;;,;rrized the efforts
completed thus far and made specitic recommendations about programs ttrut .ouu-iel*pr.i"a'i"
the future' one of the survev/monitoring r"p.nr o.r.riu"r'rro."u.;.;*";.;r are attracted to
archaeological investigations, which has th-e ajvantage "ip-"ioi"g;";pd;;;;;;;;pullf about thecultural resources ofthe Grand canyin buitras thelrawba.r "rrriiucii;;;r,*;;and future visitation to fragile sites. The descriptions and photographs in trre monitoring reports
slrowing how sites are imlacted by naturur 

"rorion, 
Ci.;'c*;ffi;';;;;il;;, ;;; il;;;

visitation are interesting ana could 6e used in viriior'."ni., e*uuirs, booklets, una uio.rrrres thar
$'ould educate the public about tlre vatues and fiacilitv of culruraf ,"rour..r,-ii,..f..r, of visitors
orr these resources, and the relarively simple steps;isitors could take to minirnize tlreir inrpacts on
cultural resources.

'j T:;: fl ,1" *il:#i' lln l: il:fi Hi, I "' "

. Long-term managenlent goals are discussed in the draft HPP (BOR et al. 1997) developed under
the PA for the stttdy area. The priority is to presen'e cultural ,.rour..r, conduoing mitigation of
adverse eflects ottlv rvhen strch eflbctt.onnor be avoided. orher 

-so.r" irt.irJ. r..iiituti, g Native
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American access to cultural resources usedfor religious purposes and maximizing the value of datacollected from monitoting .na-rniiiil;"- eu"ru"tTog-NFs ncrnp efforts at preservation invorved(l) assessing whether the data.urrl*ly being collecled actuarty measure the stabirity of sites and(2) assessing whethe.r remediatio;;;;1.;;;';;;;"r1i..,," ,i,., rhe RCMp dara that wereanalyzed were available on th";it;;;.le:oulces inventory and monitoring forms and in trip andannual reports on monitoring and ,",n"oiut actions. SWCA assessed data collection strategies andhow data were collected b| r rl,ipl r;d;, lri."iliu,ing the consistency and accuracy ofmonitoring schedules and remedial actions for all siies; tzisdecting a sample of sites that have beenvisited repeatedly during inutntof *Jironitoring uni,ir.o.*amining evaruations ofsite conditionsmade during the various visits;.io'rll comlaring ii. ritr-.ondition evaruations to a fewphotographs and maps to test ourl*"r-"onsistenry. rh-e effecriv.;r;i;;*;il;"" srrategies wasevaluated by similar tracking orrtJi"tion efforts, rheireffeas, and how often remediation needsto be undertaken or repeated-' swcA's assessment ofobserver and recorder consistency contributesto the evaluation of 

the value uf d;;;ently being coilected. which *., 
"tro.u.ruated 

as pan ofobjective 7 (betow)' swcA .lt *t*r"o rvhJher rhe dara being colected address NativeAmerican concerns as refrected in the eon rpp and various tribar reports.

objective 7: synthesizc the Results of Dnta Recovery conducted to Date

swcA compiled the data from monitoring reports, computerized databases, and other dataobtained from all sources durirg the 
-.ou.r. 

or ti,. project. These data rvere synthesized andevaluated to provide a summaryii"u data recov.ry',";il completed rvithin the colorado Rivercorridor betow Gten Canyon Dam- SwCA also briefiy d*rr*dl;.;;;;a.,#;u..y r,u, addressedtlre research goals summarized in the d;"#;''-'",h'#.,i..r researcrr Jo*uin, (daring andchronometrics; demograplry, settlement systems, una cunur.lafliliation; socio-politicat-ideologicalresearch; technology and industry: 
"*.trun-e",.,.d;;;J;;;erce; subsistence: rransportation andcommunication; and governmenil ano methodological research domains (site formation processes,monitoring technologies, and remediation technotogies). SWCA discussed in narrative form how

15.*i:,::to,utry q:oj1tf rtuu. g.n";d[ addressla inese research issues and summarized this
:::^:T11t:"', 

In similar fashion' swcA discussed and sum,rrarized horv dara recovery efforts haveulcorporated Native American values.

PLAN OF WORK

SwCA proposed a four-s{age program for accornplishing the objectives of the culrural resourcesdata synthesis project:

tiorr of Anrrotated Bibliogrnphy

First' SWCA acquired the 
'arious databases discussecr abo*e-strbtasks: '( I ) acquiring conrpulerized archaeological .ara and printed

Tlris task corrsisted of tlvo
reports and docunlents fronr
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NPS, RCMP staffi, GCMRC, and BOR, and
and reports they have and which data and
archaeological data were computerized.

(2) consulting with tribes to find out what types of data
reports are public and which are confidential. Most

Toward the end of the data-acquisition phase of the project, after a draft bibliography had beencompiled, swcA contacted tribat represeniatives to (ri ri;;;';;;;iliography for theirreports' (2) request permission ,o url existing confidential req9rt1, and (3tacquire any additionaldata the tribes rvished to provide. As part of this task, swcA compiled a rribal annotatedbibliography and a list of reiorts that had 6een proposed (some of which were cited, even thoughfinal reports were never writien). The compte",ri-ililiu[],--r.prry rr'ffiffi;, the second offourparts ofAppendix A. swcA had_proposed to meet with indi'viduaitribat cutturat;;;#;'.o"either at the tribal oftices ot in s'wiA's Flagstaffoflice, 
"; G ffi;;, b"t this meeting wasdetermined not to be necessary for obtainingih".ppropri.i. rrifii.,;:

At the conclusion.ofthe data-gathering phase of the project, swcA submitted the annotatedbibliography (Appendix A) to ccrfrnc titiing and describingrthe reports, darabases, metadata, andarchival sources that.were identified, the locations of these-materials, their status rvith regard toconfidentiality (for tribal documents) and their status with regard to stage of completion (neverproduced, letter report, draft report, dnat report, etc.). swcA decided to aiviae the bibliographyintofour parts-Archaeology, Tribal. Geomorphologv, and Corridor-Related Background Documents(rvithJo_ur subparts: archaeorogy, history,. tribar, and generar conidor)-r", ".* "i;;;;;;:'GCMRC was given an opportunltv to comment on the bibliography rvhile tt . ,..r.in-i,,!.;.;;;;being completed. wr'rw ttrs I srl

phase 2: Datn Synthesis. Anall,sis, nnd Evatuationv.. !.r v.

The second phase.of the project invotved the svnthesis and analysis of the data. Severaldatabases, archaeotogical (suney data,-*onitoring'u;J-i.*.oiation duto. anc]ll.."a.ij ,"Jethnographic (oral historydata on archaeological sitesl infornration on truairion.i;;il; plg;ffi;,ancillary ethnobotanical data), rv'ere analyz-ed. The synthesis of these data invo6,ed generating anttmber of tables summarizing the frequencv and dares of t;;";';;;i;";;;l ;;;;.-ation and datarecovery recommendations, and presen ation and data reco'ery accomplitt.o ., ...1rliig. ;;t;;of the data involved assessing horv consistentlv outo ru..,. rril"g r".ltlJ. ;;; rvell monitoringschedules were a reflection of remediation piioriti"r. ho., ,uefl remedioiion recommendorionf

::.Ttt"d 
the actual rvork conrpleted, and hou,rvell rernediarion techniques presened or nritigated

sttes.

.-" 
SWCA. analYzed archaeological site data lrorn the inventory and nronitoring and remediation

eflbrts, and isolated occurretrc. dotu fionr the irr'entory. rol. ttr. sites, SWCA e'aluated location;
history of research; history of nronitoring, srabilization. dara recovery- and condition (causes of
disturbance and area and depth atlected bith" disturbances). history of renredial acrions; and efTectsof renredial actions (how otten remedial actions r,ut" ro uf trndertaken, repeated. or rnaintained).As part of the artalYsis, swcA also propos.o to g.n.roi. o nr.,n,uer of cross-tabulations of data on
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monit.oring frequency and schedule at each site, causes of disturbance to each site or.*r, ,ir. ,ypq
::T::'ffi .*n'at each 

'it., "r".tJ.;";;;i;;#il;,;;;;i"", "i'a",, 
recovery resurts,

Monitoring data from a sample of sites rvere analyzed to see if variables are being recordedconsistently' For example, causes ofdisturbance are *"n*rilrlil#;ililiicat lsurface erosion,arroyo cutting' beach erosion, animal trails and uurio*.y 
"nd 

visitor related (devegetation, trails,moving artifactq pothunting, grafliti). The most recent monitoring form asks researchers to describedisturbance as absent' active' or inactiue based 
9n *n.t typgs.of physicat impacts are occurring andw'hat types ofarchaeological featut"r *, being impacteJ Larlier forms asked researchers to recordphysical impacts 

"t non-', minor' toJ"r.,", or extensive. To measure whether fieldworkers arerecording disturbances consistenily, i"o-.ii"" rr,"ir.tpi ncMp research; ;; to know, swcAcompared thc records ofa sample ofsites rhat had been repeateoty monitored to see ifwritten recordsindicated sability or change. As another *"rpr., rJri*oring reports showed several types ofremedial actions: scattering artifacts from collectionpiles, buirding checkdams, revegetating areas,obliterating and rerouting tiails, etc.- i1. r.portr r,*.rd rhat collection piles continue to grow ifleft alone and return, but-more tto*iy,-ifrratiered. frinitoring reports also showed that checkdamscan be washed out and thar trails r..pp".r.-iwl;;;;;;d srarisrics on the effects ofremediationand on how often remediation has to ue repeated. As part of the analysis phase, SWCA alsoe'aluated how'data recovery.rrorts.*,riuurl to tt. *un.'gement 
-eoals set *unn'iniir"j}u'il-ffi:

The rationale for research on isolated occurrences has been described above. The basic data onisolated occurrences were proria.J in a summary tuut. orrlrol;;;;;;;;.r';;#il ,ri;;Balsom and chrisropher coder rn vav or rgea and p;"r.ni;d;;;#ilb."1'r,"= data ftom rhislable' the distribution of isotated o""urr"n."s by d-ate. culrural afliliation, type or functio', andlocation was summarized una .otp"r"a to the distriurtio,r of sites by the same variables. Asntentioned above and discussed in ihapr.r o, outin-n'irt.'"risi""f ;;;y,.,.,"riir, not a1. of theisolated occurrences were plotted on aeriat photo-uraphs but rvere never transferred to USGSqttadrangle maps. rhererore. to anatyze trt. "ori.iii;il;; il;;;;.;..H#r, r"ri."i
-urouped isolated occu'ences bv rivei reach. swie .rrcd tivo general questions in comparingisolated occurrences and site disiributions: ( | ) does the density of isolated occurrences in each riverreach approximate the density of sites in trtat reach; (2) does the distribution of isolated occurrencesin each river reach approximare the distribution of sites in that reach in ,**;';i;*;;alliliation, function, etc. ?

. with regard ro a,1lillarr1dara. the reports of Herefbrd and others on geonrorphology rvere lisredirt tlre annotated biblio.graphy (Appendi* .,q. pur, 3), and rheir overail conclusiois. as rhey relate toctrltural resources studies-,;.r. rrnlnrarized. with regard to erhnobotanical studies. all of rvhiclr*'ere conducred bv rhe tribes. swcA sunrnrarize<J ino unoryred au 
"r 

,h;;;;;;ir; ;;;;;;;,irrfbrmation and as nluch of the confidential infbrmariorr as rhe rribes rvould release. slvcA alsoasked rhe rribes it'they rvished ro add any orher infornrarior., ,l ot .uu, ntt .,;;il;i";0"*-J*Hproduced cross-tabutatiorrs orrr,trich pi.nt, ,'.r. i.fon;J ;;l;;;;;;il;:th. .,uriou, rribes.
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Phase 3: Synthesis Report preparation

^ -f^rThe third phase of the projecr was report preparation swcA proposed to produce a report thatincluded ( l) a history of RbN'iP cultural.iesour.., investigations by pA participants, and GCFS- andGCMRC-sponsored.ethnographic studies perforrned uv"pe tribai participanis; (2).a discussion offield methods, recording roims' ona inri.rents used auiing inventory survey, mapprng, monitoring,stabilization, data recovery' and ethnographic research; (3ia summary ofthe range and numbers ofarchaeological sites recorded and documented ethno-qrapirically; (4) a summary of the range andnumbers of isolated occurrences and comparison withihe range and numbers of archaeol-ogical sites;(5) a summary of sites and tocalities identified onty rr,rougi?iril;*d;;;;r.4 (6) a summaryand analysis of the impacts to sites; (7) a summuiy otatt""mpts to stabilize sites and the results ofthese stabilization efforts; (g) a review of data ,..ourry programs; (9) a descriffi;;ffi;;;public education; (10) recomr.nd",ion, for-modi$in-* fi"ia i"tnoar.;a **rii;;;;'ili;;stabilization techniques, data recovery efforts, 
"nipuuri" 

;ffi;;, .riit r) an annotatedbibliography.

Phase 4: Final products and Data Curation

Progress reports were zubmitted to GCIURC on March 5, June 15, and September 3, 199g,detailingrvork accomptished duringeach period. Acopvof;;il;;i"ir""""a bibtiographywassubmitted to GCIr'tRC with the June | 5 progress report. fur interim report rvas originally proposedto be submilted to GRN{RC and the PA signatories on June I , l99g. This report ;;;l; ;#;;;;preliminary information concerning the synthesized data, including tables, maps, and figures, andpreliminary recommendations based on th" rvork ro Oat"-'it" onnJt"teC UiUiioiiaph;#;;;j;;cclvlRc prior to su.bmittal of the int.rir uruR ;o;*; uluo ro be includeJ. sfrcn and GGMRCagreed that the interim reporr \vas nor necessary and that .ftilr;";idl;;;;;"";i"rua o" "o,,,;il;;a complete draft report.

^^I"]": copies.of a draft report were completed on october 6, 1998, and rvere submitted toGCMRC for disrriburion ro ail pA si*qnatories and orhers ro, ,"uil* 
-'il; 

;;;i ffi ;;;;;.incorporating rhe commenrs of rhe uur[u, ,"u,"*"rr ;;t;;r;,LJir'a"*; j,# ;;"'#;;;
Canyon RCMP's recenr st'nrhesis reporr 

lleap er al. zooo;, .;;,,;;;;;;Ciilitc ; i;;,;;;;;
13:l3lt- ^l:l_:tt."pies 

rvere clelivered lbr rerierv disrriburion. The finat draft reporr inctuded an
e\ecutlve sun'ln-lillT or preface apllropriate for clissenrination to management entities. .The perfect-
I":jtl!t.lr"por,, rhis version i',or.onrpl;;;r"." troo, ,;il1ilp,.r'0.,n* detivered to
CCNIRC tor disrribution.

As requesttdin,:l:RFl. 
llvcA presented a paper (Neal and Gilpin 1999a, 1999b) on our

project in February 1999 at the Glen Canvon Danr liaptive Nlanagement program,s Colorado River
Ecosysterrt sciettce svrnposium. and ar a Teclrnical work Group rneeting * rtr.tJllgg. N."r
( 1999a, 1999b) also presenre<J a sunrrnary of SWCA,s findings at the loid ,"rrio"'"f ii" C*"J
Canyon Riter Gtrides Training Serninar in lrlarclr | 999 anct in a poster session .,'irt. ,qrgrr,-rqgg
Pecos Conference. ln addirio-rr to pror.icling rhe rechrrical sr.nthesis ,.pon, sWbe rvill also make
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every effort to disseminate the monitoring and research data in appropriate peer-reviewed journalsand volumes' subject to government and rribal restrictions on sensitive information.

swcA witt archive all of the data and.metadata produced by the project and submit it toGCMRC and NPS in all necessury rorrnutr. Alt data to be archived will be compatible with existingGCMRC and NPS-electronic il;;;;, such as rtlirr"*n Access, Microsoft word (or a closeequivalenl in wordPerfect 8'0), n crnro, and Arcvierv. Databasesrwill be delivered with the finalreport at the close of the contrad. originals of alr reportr-r*pr, raw data sheets, ;;,;u;;il,:;;any other data collect"d :"^lf ll 
the reiuiremenrs ofthe conrract and related io ur.r,u.ological sites

[,H:iilIJfitl,il: :ffilt'i1;i* ;il ; ffi #; the repo rr i s n nar i zed c opi es o r anv
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CHAPTER 3

SOLICITATION OF TRIBAL
AND SUMMARY OF

RESPONSES, THE RESULTS,
TRIBAL ACTIVITTES

Dennis Gilpin

INTRODUCTION

Among the cooperating agencies in the preparation of rhe Els for the.operation of Glen canyonDam are eight Nativt eti"J".n uii.r g"y.ril,;;;;;'i.pr.r.nting Native America groups withhistoric ties to the Grand c-v"". 
-il;r. 

rribal governments-are the Havasupai Tribg Hopi Tribe,Hualapai Tribe Navajo nrati"n. iaib.b p"iut. irib., p;il; Indian Tribe of iitah for the shiv*itsBand' san Juan so,tirern paiutfrri-ul, and Zuni pueblo. 
fribal names appear as they are on thesignature line of th:-19?4 pi"gt rr"tic agreemeni rpnl since ttren, itre Huatapai Tribe hasbecome the HualaoaiNation, .ii'il" ii"iuau Faiute iriu" i, no* the Kaibab Band ofpaiute Indians.The Puebto of Zuni it i;t;;;..tly'ii.n,in"a as Zuni t;"br" on the agreement. A1 of these tribesw'ere invited to participate in t.r"ut.t ., ;^"d6; usll.i:, in the preparation of the Ets for theoperation of Glen canyon Dam (Bureau ofReclam"i"r"tgon! 1995), 

"ni 
.rt-"*".pt the Havasupaiagreed to participate' The raibab tri*. Tribe and the p"iu-r. inaiun?riu. 
"?tii.r, 

for the ShivuritsBand formed the Southern Paiute corrsortiur. The san Juan southern paiute dropped out of theresearch program after two years because of pressing tribar business.

The tribes' involvement consisted of PA pro-qress nreetings, conferences" river trips, libraryresearch' report preparation' and report revie*. Rl-uer trifs.r,er-e condu;; r;;.qrire and compiledata on TcPs and ethnobotany. ut tiJias to visit archaeolo-eicat sites. The Hopi rribe has also donesome archaeological testing.nd d.tu ,..overy(Leap er al. I iqz: y.utt, f ggg. Vearts and Leap | 996,1997)' A number of the ttiu.t- ..f..irrry ri',. Hopi. N;;" and Hualapai. used the program toestablish personnel positions tno ttt.r,gthen their riiuol Hr,oric preservation departments. Initiaty,research by the tribes was directed ton'ird rhe conrplerion oi,l.,. Els (BoR lgg5); in tgg4the tribessigned a PA to continue research, *oiiroring, and report production as required under section t06of the National Historic Presen'ation-A.,, u, amendecl in lgg:,(u.s. General Accounting office[cAo] 1996'70)' All of the.triu"t.*."pt the Hualapai have produced both confidential and publicreports (see belorv under Disseminarion of Resultsf. The Huarapai produced only a confidenrialreport (Hualapai cultural Resources Division IHualapai Tribe] lgg3) The National Rescarchcouncil (NRC) has published a sun.,*arv ancl e'aluation of: the curturar resource assessmentsconducted by the tribes basecl on informarion ar.'ailable as ot'about lg95 (NRC l996) The GAoassessment of the Glen can'on Dam Els (GAo lgg')inclucles an evaluation of curturar resourcenranaqentent research, including tribal participatiorr

Two conditions ofthe tribal research d.uring the EIS process rvere ( l ) to altorv the tribes to designtheir orvn research programs arrd (2) to allorrlhe rribei ro conrrol conliclenrial data. Both of these

2i
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goals were absolutelyessential to gaining the tribes' participation, but meeting them has led to someproblems in summarizing results and recommend'ations. For example, tribes varied in theirdefinitions and counting olcultural resources. However, ail of the irillJ"gr*J in viewing culturalresources in the canyon as comprising natural resources used by native peoples as well as the

il:,1XJf-.ffi;j:|.,iJlil:,P_: 
that most archaeotogists and cutturat ,"rou,.". manasers tend to

Through the PA process, tribes initially identified cultural resources. prior to 1995, tribalrepresentatives rvent on NPS RCMP river trips; after about 1995 (or so), all trips were fundedthrough the GCES program (later GcMRc). dn most ofthese trips, tribal representatives stoppedprimarily at previously recorded archaeological sites, bur rhey ilso identided a few previouslyunrecorded TCPs' Although the named rCps flike rhe salt Mine, Hematite Mine, Sipapu, andVulban's Anvil) are individu"aily;ignii;"nt, most of the archaeological sites and ,,natural,, resourceswere considered samples of a larger cultural landscape rhat was significant .r. *'toi.] 'vws'vwo

The Hopi Tribe generally identified trvo types of cultural resources within the study area: (t)sites mentioned in Hopi traiitional anJs..r"d- i,irtory and (2) ancestral culrurat properties, mostlyPuebloan sites dating prior to e.o. t200 and mostly inine .urrr- portion ofthe Grand canyon. TheHopi Tribe also identifi"d water and spring.. minerhls. plants, and animats as significant culturalresources within the river corridor (Feryuson l99g).

The Hualapai Tribe documented borh archaeological sires and TCps (Hualapai Tribe | 994a;Jackson 1994; Stevens | 996) The tribe ulr" iJ;;;;;-r;;;. ptanr resources rvirhin rhe srudy area,studied the effects:jte 
f996 experimental habira,-uuitaing florv on v'egerarion at five sites(Huafapai Tribe 1995;-phillips rnA i..tron 1996, 1997, tggg), and assessed and stabilized thehistoric Go:-d-d]ls willow at cranite Park (Jackm,, rqg9. r*trl", rtiouo-u"a phillips t99z;Thompson t997)

Faced rvith some skepticism about how extensively and horv far back in time the Navajo had
used the Grand canyon(see, for exampte, Eurer r q9q; rrinCl il, r;;-;;;, il rj,'ii. 

^-";;ffi;;took the approach of identiSing tp""ifi. places, docurnenting specific indiyiduals associated with
those.places (rvhenever possibreJ, ind dating rhe Navajo url ot,iror" praces. Ar;;,#;;; il;corridor rvas just a portion of a culturat-landscape.n.orpurring the entire Grand canyon region,
and that disturbance of a portion of that landscape *,oulcl lia'e eirects on the landscape'a, u .".inle,
the Navajo Tribe also documented cultural resouices rlrro,',qh.rut th;;;-d":;il; rhe river corridor(Roberts, Begay, and Kelley I995)

The approach of the Southern Paiure Consortiurn \\'as not so nruch to identifv'specific sites as
ro identi$r patterns of use and the effects of the danr on tlre t1'pes of resources rhat rvere used
historically, are currently used, and can be expected to be usecl in the future. 'rhe tbcus of southern
Paiute Consortium research thus rvas on planis, aninrals. nrinerals, arrcl rock art. linrited fbr rhe nrost
part to the river corridor (Stotlle er at. t994; Srorlle. Austirr. et at tggS. Sioifil: L;;;;f. ;;1.
I ees)
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The Pueblo ofZuni report (Hart 1995) was more general and focused on recommendations. TheZuni discussed plants as a general category, mentioned 20 mineral deposits, described how rainpriests collect rvater-from Jtr."*r, and discussed nearry 50 puebloan sites concentrated in thevicinity of the Littre cororado Rive/s lonflu.n.e with the cororado River.

Given that sorne sites or locations were identified by more than one tribe and that several of thetribes felt that they had inspected only a sample of sites, sires within the colorado River corridoridentified bv the tribes numbered ;.lr"h;;;. ;il;o-"rt ooo of r 06 Drrd';;;;ffi;.Hopi Tribe stopped at 50 locations; the Huatapai iribe ffiilJ; ;t*';he Navajo Nationidentified 93 significant sites, of which 24 were within the river coridor; the Southern paiuteconsortium stopped at 24locationr, bu, these were considered just a sample of what is there; andthe Pueblo ofZuni sropped u, tppr*irnately 50 sites. Each tribe had irs oiun way of classifuing orcategorizing cultural riiorr""r, ,L=i ;;;;;";iiil"to #r.t ao*n rhe number of sites by site type.

The efflects of the.operation of Glen. canyon Dam on culturar resources significanr to NativeAmericans are not well doctrmentd. Althougir the tribeswere provided rhe opportunity to developtheir own monitoring procedures, much of-the tribal monitoring has focused on.accompanyingRCMP personnel and visiting the sites monitored by RCMp.- RcMp monitoring procedures are, ofcourse' designed to collect data on archaeolo-eical sites, rvhich are only one type ofcultural resourceidentified as significant by the tribes. Frocedures thus need ro be designua itror fbJit#"|ffi;;of information on the effects ofthe operation of GIen cunyon Dam on sacred sites, plants, minerals,and so forth' Generat models or"n ar, like the on" prooo..;6;,;fl.,;;J;, ;, at. ( r995:Figurel '3)' and specific studies of plant communities, like itor. *naucted by the Hualapairribe (phillipsand Jackson 1996' lgg7,1999) are examples of the r1,pes of studies that are needed. Given thecurrent lack of consensus regarding the effects of the of"i.rion of Gren canyon Dam on curturalresources significant to the tribes, proposals to nririgare irr..nir.rr l;;;;;;ffiilil';.;to be better evaluated

a tnore general sense' horvever, one of the most signiticanr outcomes of the GCES researchis the extent to rvhich participants have helJi;;p ;;-ilary of horv Nati*e American cutturalstudies can be done and should be done, by involving and communicating u,irh Native Americans(see Anyon et al. I996; GAo 1996:7r;Jackson .nJsr".,",,s 1997). The rribes,;;_;'ffi;program and GCES and with assistance from BoR. NPS, and. ror" r"..r,rrv. ccnrna: ;r;r; i;iidentified cultural resources sierrificant to Native funericans that rnight be atlecred br, ;;; ";;;;i;;of Glen canvon Dam, (2) be-,run to documenr rhe eftbcts 
"i;ir;;;;;iou-oi,r.,. <lanr on rhese

:"-::.::"t" 
and (i) proposed sonre measures to nriticate rhe anricipated eft'ects As nrenrioned in rheprevlous paragraph. future u'ork should focus on upsrading docunrentation of darl .n".t, onJinrpror.'ine miti-rration. rr'---"---
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CORRESPONDENCE BETWEEN TRIBES AND AGENCIES

Methods UseC in Compiling This Synthesis

In order to document the cultural resources research conducted by the tribes, swcA compileda bibliographv based mostlv 
"" ;;;r in the ccMRC ribrary, """1;; "u-.1' 

tribe about rheirresearch' and surnmarized and synthesized the reports pr"p.*a by the tribes and their responses to

The first step involved compiling- a draft bibliography based on reporrs in the GCMRC librarv.The GCMRC library hadtwo.uoy, olu.".ssing dati: u printort that lists r€ports tilffi".il,tland direct examinat-ion of what is ontheshelves. Confidential reports are represented on the shelvesby folders rvith the title page, abstract, and table of contents; the text of these r;;;';r;;';;:libraryandcanbeaccesieJontyrvithpermissionfromthetribes.:r--.-

once draft bibliographies had been compiled for each tribe, SWCA sent letters to each of thetribes (see Appendix B), with the preriminary bibriography, describing the proje.;';;;;g;;;
tribe if they wanted any references added oi d"t"t"J. 

'swce 
aho asked itre triues for any otherinformation they might wish to provide. swcA received telephone responses from the Havasupai

!Yt;T:M lvlan{<ala), 
Hopi(ll{r. Kurt Dongoske), and Zuni (Mr. Joe Dishra) (see Appendix B).r wLA was also able to contact representatives of the Hualapai (Mr. Monza Honga), raitau paiuie

(l\'1r' Carlos N{ayo)' Navajo (Mr. fi.ichard Begay). and Zunilitr. loe Dishta and lr,tr. Dan simplicio)by follorv-up telephone 
"ill, 1r"" Appendix B). 

vrJ'^q ("'u 
'v

..,,11t:l on the initial examination of reports and initial contacts and discussions rvirh each tribe,)wuA lvrote a summary.ond bl?l_o_graqhy for each tribe, describing each tribe's research -ertroos,results, and recommendations. swciA ir,*.tos-t;brililrthods, resuks, ahd recommendations.
As data from various reporrs were compirea anJ an;i;;;;;;;;;*';il.;;il#;;
progressed, SWCA contlnued to call representatives of the differenr iribes rvith more specific
questions.

ribal Responses

-,^ 1:records 
of telephone conversations rvith tribal representatives are includecl as Appendi*lB

No other responses were receired.

On the ntonling of Februar\, l g, 199g,
called s\vcA in response ro Derris Gilpin,s
\\ ith the Havasrrpai Tribe

H nvfisupui

I\{r. Roland l\lanakaja of tlre Havasupai lrrcJian Tribe
letter of FebruarJ' 12- | 998 This rvas tlre only conract
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Hopi

Gilpin spoke with Mr' Kurt Dongoske of the Hopi cultural preservation oflice (HCpo) aboutthe project on March 5 and June 2,tina and he "J;;;;;;;ew a copy of swcA,s proposar for thesynthesis project' on-March rz, iggg' swcA sent HCpo lloly of,the proposar. In a terephoneconversation on June 2, 1998, Nri. oongoske said ttrat ttre Hcro lynd the proposal satisfactory andagreed to send swcA the Hopi T.i#;;fi;;;;;:"in"*.,, swcA used'a copy of the reportplaced on fite in the GCMRC ti;rd;; ottober r, rsgs

Hualapai

Gilpin spoke with Mr' Monza Honga on september lg, 199g. Mr. Honga said he would haveMs' Loretta Jackson contact swcA-with further information. Atthough Ms. Jackson neverresponded directly' the Hualapai Tribe did comment on the draft final report, and these commentshave been addressed in this nn.l ,.poi.-

Gilpin talked
more formally on

with Mr. Richard Begay
September 18, 199g.

Soutlt ern Poiu te Consrtrtiu trt

on March 5, 1998, Gilpin called Mr. carlos lr{ayo of the Kaibabprovided some infbrmation about reconrmendations.

Nnvujo

about the project. informally on February ZS,199g, and

Paiute lndian Tribe. Mr. Mayo

Zuni

..on Febru ary 20, r99g, I\4r. Joe Dishta of the Zuni Heritage and Historiccalled to say they had recglved Gitpin,s retter and rvourd ,.ui.rui il ;;rpr;;on September | 8. 1998, Girpin tarked ro Nrr. o." sir"pri.i",'*.rr" said he rvourdon May 14, rggg, Girpin tuik.o ro Mr. Loren panreah.

Preservation Office
the follorving week
ger back ro SWCA

Tribal Activities

Huwtsulttti

In cilpin's teleprrone conyersation rvitrr I\,rr.
first noted tlrat tlre current tribal c'airnran is t\{r

Roland lr{anakaja on February lg, 199g, Manakaja
Lincolrr lUanakaja. Second, lre informed Gilpin thar
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the Havasupai Tribe did not sign the PA rvith the BoR for two reasons, one pragmatic, the otherspiritual or philosophical. '' v"v

.. P-ragmatically' the Havasupai note that even in the absence of a pA, the BoR has to consult withthe Havasupai rribe on a government-to-government basis as *elt as unoer rrr" eo"rut governmentrstrust responsibilities with Indian tribes. -urrently, 
the BoR provides the Havasuf"ii,irr, ii";;;documents (including reports, minutes of meetingr, und ,..Jrd, 

"rJJri"*l-*.r1r,., or"ri" -iPA signatories, and the Havasupai can comment on these documents. The H";;;;ij;;lffi;
meetings when they decide it is necessary. The Havasupai sometimes prefer to consult with othertribes rather than with the BoR and to make their 

"on..rn, 
known in clncert with and through theother tribes. The Havasupai are satisfied with the current .rr;;;;;;r,;ffi: ita.""r.O. ;rilil;;;that the BoR has always left the door open for the Havasupai ro sign the pA at any time, as well asto withdraw from the pA. --- ---r

on a more spiritual or philosophical level, the Havasupai believe that everything on the earth hasa purpose and that it is not possible to distinguish cerrain thin-es 
"r 

rulr"a .nJ |1i;rhd;;;;;;
sacred' Furthermore, no one other than the ridi.in" people (sh-amans, ,ong *.t .rs, drum-keepers,
and others) who use various sites or items has the authority to provide information on those sites oritems or to decide how they should be used. The Havasupai irefer that sacred;;;;;;i;,
they might be described by non-Havasupai bureaucrars) nor be recorded. rhe HavaJp.i ;;;;;numerous requests to. " 

variety of federal and priv'ate a-eencies (Mr. Manakaja ipecifically
mentioned BoR' the Bureau of Land Management, and rhe Grand Canyon Trust) forinformaoon onsacred sites. If the Havasupai rvere to provide this infbrnration to "u.ryon..;";;;;;;,;;people who have the authoritv to make iecisions about ttr. u.. of the #";t;."il lose controt over
the.sites.because agencies *oura be abre ro make d;;;"; il;;;-;il;;;;ffi;il;il;
authorities (the nredicin-e peopte). Furthermore, a-qency personnet change with transfers, promotions,,

|f::,!:1a1d therefor., ou.rrhe ron-e term, rhe Har.asupai h.r;;;;;y'oilno.nin;.J;;;"1;
be getttng the information recorded.

.Gilp'.n 
asked lv{r- Manakaja rvhether the Har.asupai Tribe had ever put the above principtes and

explanations in rvriting to the BoR, and.he sajd rhai rhey had go,r" on i*"rJi"l#;;;;;;;;;
_t'_11it.:t.lde.mi=eft 

have the minutes from rhar meeting TdH.;;;;p;;;; has arso submitted
statem€nts to the U.S. Forest Service ([JSFS), specifically Larry Lesko, John Hanson, unJ n.n..
Takolai, expressing these same principles. The Ha'asuiai rribe rt.r 

"rm ft;;d.d j;;;;;;(Grand Calryon National Park) rvith ethnohisroric infoinrarion and oral history retated to the
establishment of the park.

Htryi

.The l-lonj Tribe's participation is summarizecl irr Ferguson (1998) The final reporr consists of
an introduction. a rnethodology chapter, and cl:apters on the cultu;al in portance of the crand
9""Y?tl' clan nrigration, traditional narrarives rhai rake place irr rhe Grani Ca"yon, Jofu*"n,ury
Hopi history' ethnohistory. Hopi values ancl narural .".or'i... use, Hopiviervs on r"unugg;;nr, lisii
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and descriptions of TCPs and other sites, Hopi views on recreation, and conclusions andrecommendations' Among the resources of the Giand canyon that are i*ponun, to ii. ii"orlr"water and springs, minerals, plants, and animals.(including-eagles). The r.jon also considers Hopiattitudes about endangered species, reintroduction of the-culiro.niu 
"."a"1, 

."a erosion.

The Hopi research also included studies of the Little colorado fuver. personnet from the HopiCultural Preservation office (HCPo) 
"onauriJ 

il;;;;;;;il;;.r';l; mites of the LittleColorado River above its confluence with the Colorado on June l6-lg and August 3-l l, 1991. onSeptember 14, 1991., october 5, t993, Ap ril29,1994, and october g, lggl,members of the Hopitribe who were on river trips made one-d.y,tipr ;td. ;;;;ilr #ir,. ii,ir, cororado River(L9R) to identifv n]a3es $y; y"rir, rr.oi,ionaf knorvred;;. ;;: ,r,. *i"oitribe identified sixarchaeological sites, five TCps, five islotated occurrenc.r, .rid ,*o rrrou...'il;;;;;;; i;;;fi"^on the LcR' The Hopi researchers also re_cord eazl piantspecies, l9 of which had Hopi narnes anduses (Yeatts 19954:Tabre r). yeatts's LCR survey r.pon exists in pubtic 1y;;rr.'iil;;;confidential (Yeatts 1995b) versions; the only diffeience brr**n rhem is that the public versiondoes not have site locations (Kurt Dongoske, ;.;;;;.r ;;;unication i Mil r 99s).

. .. .5un Dongoske-(personal communication 5 lUarch 1998) says that other reporrs listed in variousbibliographies and finding guides-tabeled n.d. (no date) in swcA's bibliographyJo;;;;il.They were probably prolosga repoJts that rvere never acrually prepared. one undated reportattributed to Mr' Kuwanrvisirvma (formally Jenkins), rour attriuuted to Mr. Dongoske, and oneattributed to Dr. T. J. Ferguson (Pisis'vaw) do not exist. Dr. Ferguson,s proposejpil;ril;;p;;
bccame the 1994 Ongtupka report (which does exist). rvhich became the 1995 Otittga. O,rs,,,;i;,
!:Ei: .Pt'.t 

s'r.'Ayrr repofi. S\VCA,s bibliography ulro t,u, a report by rhe Institute of theNorthAmerican west summarizing Hopi inioti'ement in the bcEs *"i"r;l-p;;;;;;-ir,"i rr,ir.Dongoske savs the Institute rvould iot have rurirren. rnstead. he;;Jr;i;;;;;il; R;pric.r".
16, August | 8, l995) wourd ha'e covered this information.

The Hopi research reported in 1998 included five river trips in rvhich 22 culturat advisers
participated, interviews wi'th72 people from | | Hopivillages. and discussions rvith 67 people at 2g
11tinq ofthe FlopiCultural Resources Advisory Task Tlam (CRATT). ,on the river rrips, some
50 locations were visited, mostly Puebloan archaeolo-qicat sites Ja,i"g i.r"-r. .iou, A.D. I z0o. AGRCA RCMP staffmember accompanied the Hopi oi'rhes. ri.,e, trips. The H;ii;; r""l.a i"classiS sites as either sacred sires oi ancestrat cutiural sites. Based on petroglyphs and rradirional
stories, the Hopi attempted to reconstruct horv different sires figured in clan ,iigrotlonr. They alsoidentified 77 plants rvith Hopi names durins the EIS process arrd have proposed additional rvork on
ethnobotany, har"ing completed a river trip de*oled io ettrnobotanical research i" i.pi"mu.; i;;;
artd another in the spring of 1999 .AJrer rhe seprenrber 1998 rrip, rz fr*rsf..ilr lt.r; added to thelist' rvith 14 more idenrified in spring 1999. for a ne\v roral of ios idenrified species ttrat are
ctrlturally significant. The Hopi have aLo idenrified 54 aninrals and nine rr.riyrr";;; r;il;ll;
significant' Furthermore, the Hopi ernphasized rhe significance of \vater ana springs *iirti" ir,.
canvon.
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Hualopai

Hualapai cuttural resources work wllgonducted by the Hualapai cultural Resources Division.The final report on their *o* isr*ens 1996) is tisted is confidential, but their overall research canbe reconstructed fromrhtit qut.toiy reports, trip reports, and papers presented at professionalmeetings (Jackson l9:9)' From Julyi0 to Augusio, ig9i, Huaapai cutiura n.sources staff tooka rivertrip from LeesFerryto Diamond creek (J*il lgga;ru.don and stevens t9g4). Thegoalsof this trip were (l) to stto.u cuttur"t ,.roui"e sites ro elders, (2) to elicit evaluations on thesignificance of the sites from the elJers..(3) to identify native plants and their uses, (4) to recordHualapai place names, (5) to outain orur rtis!9v on it.'rigoificance of canyons, riverq and springs,(6) to record oral history on relationsiips *itt tther triui and (7) to elicii comments and opinionsfrom the elders on the man.s.i.;;';rcultural and naturat resources (Jackson 1994). Jacksoncommented on l8 cultural resource sites, inctudidHr"i;;1#il;;(4);il* associared withrvell-known Hualapai people ( ti';;;i;-*riting sire-s (l), .luriul site (l), a puebloan site (t), the satrmine' the hematite mine-' ubuno.ty llnes ana ,iarlcers 1i), 
" 

nrtural landmark of cultural significanceto the Huaf apai ( r ), and springs (z) 
-' qrv r'qr A(;r D tJ,' a r -

- -tn 
1995 Rerso{rn-elfr--om the Hualapai cultural Resources program and chris coder ofthe GRSARCMP surveyed archaeological reso'uices from Separation canyon to pearce Ferry (GRCA hadsttrveyed as far as Separation canyon), recording nine archaeological ,it", tnuulur.i t)ti" ifri'oistafffrom Hualapai iultural n.tort..r have alsJac""rp."ia atleast l0 GicA RCI\tf, monitoringtrips since t992 (Bender 1994; Leap et al. 2000).

As described more fully in chapter 4, Hualapai cultural Resources studies of the ethnobotanicatresources of Grand c_anvon begirn with r r.ti.r?irrJ;;;;;il;ffi;;;r*d creek to pearceFerry in tee4-e-5. curturar Risources ri.rr..."d;";;; uy Li"r'M.ilui;r]ii; il;il;Hogan' intervierved elders at a numbe; or rii"r, ;;idil information on rhe traditional uses of ,

plants encountered during the trips (Hogan 19g3, lggi piirrips lgg4a, lgg4b, lgg4c, lgg5). Intotal' 46 plant species were recognized allaving.lt,rrriig"inl"*" ," lr," ur"'i.pri people duringthese river trips- The Hualapui cutturut ResJurce, oi.,iIion J;r;;;;;Tn r,, of the r996experimental flood on ethnobotanically signifi;; r.rorr.., ,;;;; ;ri,l11 environment bynronitoring five sites in the lorver Grand'c.ariyon o..r"J;;,h il;.;;; r*d ro have particutarctrltural significance.:. 
fltjolar canyon dettainiver l\{ile 1nrrr1 roo.sL), Grariite park (RM 20gL),Diamond Creek q: z?:^11). Bridge canyon Jert. inr rrii;"uij'do;n1*".un on derta (RM?46L) (Hualapai rribe t995; Jacksoir ano Frriltips t996; phillips and Jackson tnilj- a;;;;;sites were'isited, and one or nrore orin. H;;i;p;i"it""u",r"ical trips included inrerviervs withelders' Three pernlanent line intercept plant ttra, iro,.,*l ,u.r" installed u, .o"r, oiii; ri,;p;;to tlre experinlental flood in Nlarch ldqo, and,ronr..o r*ere re-read immediatelv follorvin*q theflood' six ntonths later in lare 1996 (Phillips and Jackson 1996), in the spring and fall of lggT(Phillips and Jackson 1997)' irr 1998, and ag.ain in t999 (phiilips and Jackso,,, t;;;. T,t'.ootiJ",Htralapai culttlral Resources and rhe Southirn Paiute consorriu,n carried our an assessment of thectrndition of the historic Goocldins rvittorv at Granire p;rk il';;;i; il;,:.,5];i';'il,".;the tree prior to rhe tgg6experimenral flood tl..tr""'ld;, ililNt.r.".'."d philtips t997;Tlrompson 1997)
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Navajo

The Navajo Nation's participation.is well summarized in Roberts, Begay, and Kelley (lgg5).Prior to 1995' the Navajo *ua" ;,r..'riu., trip, *iir,ir,r*goals in mind: (l ) to visit 33 places, (2)to identify traditional cultural prop"oo, und 1:; to familiarize themselves iuittr the project area.Their final report consists orun lntroar"i"", ;;;;;iogy.trpt"q an erhnohistoricar study ofNavajo use of the Gland,ctnyon, . 
"i.pr., "n 

rul"rji"i'i,;vajo curturar resources, a chaprer onnatural resources tn tT Grand- c.nyoi tt., r,.t= i"." ;r.i ut Navajos, a chapter on the effects ofGlen canyon Dam on the t"tour.".lunq * epir"g";A;t.d ,it . vuii",i, .r.oun, ofone of the rivertrips)' The Navajo *rr".."orpr"i.liy. dRL; R-brvip ,,.n*.rt.;;;-rh*. river rrips.

Among the Navajo cultural resources identified were rivers, trails, subsistence areas, clanmigration ptaces' ptacts uttoti.tJ*iir, nory People g.r.".io supernaturals), and other tocations.In all' Roberts' Beglr, and Kelley identified some gi lo..ti*, ascutturally significant to the Navajo,but, as mentioned iblu., ror, oiir,rru'y:r9_ in the gr..,., Grond canyon region, and onry about 24were rvithin the river coridor (Table 3.l) rnadaiiio", 
"igr,t 

sites on the south Rim of the Grandcanyon recorded bv vanette ( I bgiJ *.*.mentioned, althou-eh rhese are not within the river corridor.Finallv, Roberts, Blgav, and Kettey tisted 4? rir., ii'rr,rr-"gtn tr,ui;;;;;;;n"o uv Navajo Landclaims researchers,.arthough r"rii;;;f these ri,.r,u.r"-io.niii; ;;;;.onru*untr. and onryIndian Gardens is rvithin thl.c"nvfn out it is not rvithin rhe rir,er corridor). Naturar resources ofthe
*Tiif : H,: lil'r::il':l, :l;J "'* i ncr ud e s r,vp.i 

" 
i e;; il:'il'? ; nffi i ".il;"#:

Table 3' l ' Navajo Cultural Resources within and ourside of the fuver corridor

Site Type
Within Outside

Subsistence Arca

('lan I\{igrltion placc

Placc Associatcd n-ith Hol-r. pcollle

0the r

'l'otal
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^Southern paiute Consortium

The Paiute Indian Tribe of utah (PITU) is composed of five bands, the Shivwits being one ofthem' The Kaibab Band of paiute tnaians.is 
" 

r"puiu,;;u.rnn.,"nr.-plr;;; the Kaibab agreedto join together during.the EIS process and formed the s-outhern paiute consortium. The san Juansouthern Paiute Tribe is u ,"puru,. 
"nii,y 

(stoffre, A;"" .,;i. i;:ra{b,; ,ii"" rr,"y have droppedout of the process' swcA has no u.iiui,L, ,o ,"pon rorir,.*. BoR requested that the ShivwitsPaiute (who have the strongest ties to the Grand c"nyon region) have the'greatest input during theEIS process' so shirnvits ciltural .*p.*, provided most of the information (Stoffle, Austin, et al.lee5:4)' TheSanJuansouth.tnpuiutr*i;;bi;;;o"f!*l"tntr,"pro."riibronryt*oyearsand
had to withdraw due ro oth", pr.ssins tlualuurin"rr'ts-t-om:,Au-rti4 et ar. rgg5:4). As srofne,Austin' et al' (l 995:4)ttptt.tit.a, i'tr,. s.n Juan Souttrern paiutes 

[did] reservethe right to re-enter

#'.'#:::*:: .ffi*fi:illJ':'ft., pr.rrins sovernmentar business is resorved and government

is the overvierv and is in the ccvnc library una.i-it. cline Library at Northern Arizonauniversity' stoffte, Loendorf. o .L ir 995) is ievoted enrirely to rock 
"rt. 

itom", Austin, et al.( | 995) presents management recommendations.

The southern Paiute consorrium made four river trips to gather information from I ggztolggs,and GRCA RcluP staffmenrbers attended at least tnree orr-rrese trips. irip, rro,n July l6 to25,1992' on october 12, lgg2' and fiom May I to | 6, 1993, were dgvoled primarily to archaeologicalsites (Stoftle et al' 1994:141). The research reanr visired 23 locations rvith a total of 34archaeological sites and one location.uitt no archaeorogi".r'ilt;"#"ilr, the team recordedant' pfants, archaeological sites. or rock art that *.r" prlr.nt. paiute members of the research teamrvere also asked about horv each site might have been used by paiutes. As often as not, site use rvasdescribed as rvhanvould typicallv o..rr?o rt,;;i;;;; being visited, only rarery could peoplesay that a particular site had been used 
1" 

, 3n.iin" *.t"it *ecific individuals or families. paiutemembers ofthe research reanr reported that sites in rhe ri'o.7"orriaor were rr.a inlti"";; g;;;;ivays: ( | ) farming, (2) huntingy'camping, (3) rituar/ceremonv, (o o.Jg.;-r-r,"g, (5) trade, and (6)

ll;t' 
Gatlrering rood rvas thJnrost;";;"; 

"r. "rtr,.r'i.;r;;r., ,il 
j+ i".i,ions visited (Tabre

StofTIe' Austin' :t 1 (1995 71) lisr 2i rock arr sires and five TCps. The TCps are ontpi(Henratite) ca'e- Salt Ca'e. Deer creek vorL; ;; i.i.,'i:rmr'i""', *o eu*ptin Spring.Fe*' of these rock art sites or TCPs are located rvithin ,n..oriooi il;:;"r;.,
An Aprrl 5-17' l.995,,rirer trip rvas desirrned to garher ethnofaunal data (stoflle, Austin, et at.199-5:16)' The Paiutes identifiecl -14 rnanrnra-ls. rz re"prires. a amphibians,34 birds, ll fish, and lZinUertebrates as culturally signiticant (Sroflle. Ausrin. er al. | 995:Table 2.2). Tlirty-rhree mammals,

,l 
| 

.reptiles'.4 anrphibiair.. ltl rrirJr,' lo fish. and t0 invertebrates were iclenrified according robiolo*trical classilicatiott; ltte oltrers \v'ere nrore 
-uenerally idenrified (e.g., .lizard,,).
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Table 3 -2- Paiute uses of 24 Locations

The Southern Paiute eonsortium recorded information on plants during a river trip from MayI to l6' 1993' identifying 205-.plant species- at 24 stops.long the colorado River (stoffle et al.1994:Table 7 l) This report liired the English.omon name and scientific name.of 6g differenttvpes ofplants considered culturally significant (stoflle et al. lgg4:Table 7.3). (The sourhern paiuteconsortium did not specificallv ii.nr"n native versus non-native ethnofaunal or enthnobotanicalspecies.) "'rrvw vttlrruraurr..l u "

The Southern Paiute consortium (stoflle, Ausrin, er al. 1995:Figure 1.3) devised a preliminaryntodel shorving horv operation of Glen canyon Danr afrecrs cultural properties significant to thePaiute (Figure ;. t ). Alihou-eh nrdimentary, this rnodel is rhe only one devised for understanding howoperation of clen Canyon Dam atrects cuttural properties significant to Native Arnericans.

A final component of the Sourhern Paiute consortium research program was an environmentaleducation program tbr southern Paiute students. The studenrs made a river rrip iJuly';6;;;;;slufi^e!-$e hydrology, geology'- biolo-uy, and anthropology of the river corridor (stofIle, Austin, eral. lgg5). 
--'----'-r-'"5r v. a.'v rrvv' evrrruur \.

Zuni

.Hart 
( 1995) r'epresents the firlal Pueblo ol-Zuni reporr lbr public distributiorr T6e reporr includesart introducrio' ard fairr-v uenerar discrrssions or ttre rradiiionar oriein stor),. the trair to Grandcanyon, lristorical use of Giarrd canyo'. planr use, nrirrerals and rvarer, aninral ,;;;;;;.,"rnri""r,archaeological sites' and recolrt,nendations. Tlre introducrion contains a discussion of methods,although it does not discuss specifics, such as number of rrips i;il ,";, ;; discussed in theqtrarterly reports) tve do knotr'- horvever. rhar an cRCA RCr\ip staffmember has accompanied atlof'the Zuni river trips since l<)93. No speciiic planrs rvere nrentioned in the sectionon plant use.Trventvntineratdeposits rvere tttentioned. and ,i",.pon also srates that rain priests collect water

Number of Locations (Out of 24)
Farnring

Hunting/Gatlrering

Ritual/Ceremon\.

Cathering Foods
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from streams. *"1rll 50 puebloan sites (room blocks. -rr:t'::::t; 
t:r:"::;:ffi;;

were examined' but the most numerous and_most significanr sites, being conJdered rcps by.theZuni' extend from river mile so nearii" 
"onRu.n", 

Jf th. Lirtle colorado River to the confluenceof Bright Angel creek on the cororrio ruver. The r..o,n,n"ni;;;;or"",he rongest secrion.

Tribal Records

- one of the basic methodological conditions of tribal research during the GGES program, andlater working with the BoRrPi 
"iJcc..v1c-and . r."y ro the successful participation of thetribes-was that the tribes would 

"oiiroi 
urr of the records ,li.y g.nur.ted during their research. Thetribes now have varying amounts ora.ir in various formats-lincluding *rinJn notes, audiotapes,videotapes' and photographs) that are in need of archival curation. Most of the tribes contactedapparently do not have inventories of the records tr,"v 

"ontrol, 
or data mana-sers, archivists" orlibrarians lo care for these records. Gi;;;;';;b.,:tuirl.nuin,y about rhe information in theirpossession, the foll

controued by the rr,fJlnt 
summary provides only an approximation of rhe data il #;;;;

Hnwrsulttti

None.

Hopi

998, Mr. Kurr Dongoske of the Hopicultural Preserv'ation oflice said that audiotapes and rranscrroi,o"r'"r"o.r"oi'.onurrsations withHopi individuals were produced durin,e Feryuson's research archived at HCpo. Video tapes,including those shot during riuer trips, niere also rnade and are archived at HCpo (Kurt Dongoske,personal communicatlol]z-rrlav 1999). 
Ilr_el{cPo i, in rt',. process ofcaraloging allof Ferguson,sdata and all GGES- , B0R/PA--. ana ccnanc-related dara from 1990 to rhe presenr. They plan togive GCMRC a list of the types of data tbr oirerenr caregories of information rhit rhey have in their

[Hi;tt'"" 
In the tuture' this list and mavbe r"'r; .;;.,;'i; Jf do.u,.n"",,,-in f..ccessibre on cD*

Gilpin discussed
September | 8, lggg
as \vell as notes, and

Ituulupui

Hualapai archives rvith IUr. Nlottza Honga of Hualapai Cultural Resources orr

.Mr- Honga said that the Hualapai rribe dicl have sonre r.ideo and audio rapes,
that it rvotrld be good lo computerize rhese (creatin-u a conrputerized database).
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Navajo

^ .cil?'l discussed Navajo Nation Historic Preservarion Department (NNHpD) archives with Mr.Richard Begay in a telephone conversation on Seprember 18, 199g. Non-report il;;#;;l:corridor research include a box of photographs, a couple of audio recordingi onJ not.s, Mr. Begaysaid he does not know precisely where* the notes are. He rvants to inventory and organize thematerial.

Southern Paiute Consonium I

The Southern Paiute Consortium has most extensively discussed how to archive and use the datacollected 
luring conidor research (stofile Austin, et ;. 1995:g7-g9). They have proposed thecreation of a multimedia database inrvhich audio, video, and rvritten records could bi ,i;;J-";;personal computer.

Zuni

The Zuni Heritage and Historic Presen'ation office's records include videotapes, photographs,
and rCP field forms. For some time norv, the departrnenr has."p"rl"n..a;;;;;t in personneland
has been understaffed,-but they hope to put these on a conrputerized database"once'they are fullystafled' on their work for the EIS, Zuni visited more than 20 plant sites in the Colorado Rivercorridor' An enrployee from Zuni Fish and wildlife collectecl plant specimens that are now curated
in the plant collections of the Zuni Fish'and wildlife Deparrnlenr Tirc-r;p;; ;; ,il;;;";;;;;-r,
rvhich rvas submitted as paft of the original Els, is currentlv restricted_

Trip Reports

Each tribe rvas supposed to submit repofis on each rirrer trip, both as a conlract detiverable with
the BOR and to comply with Grand Canyon National Park requirements for research trips. ln fact,
rnost tribes did not submit trip reports. riip reporrs subnrined ty rr,. Hualapai iribe include Bender
( lo.eJ),Hogan ( 1994); Hualapai Tribe ( | 994a): Jackson ( 1994. 1996); Jackson and Srevens ( t99a):
and Phillips (1994a, 1994b, 1994c). All of tlrese can be fbtind u,ilr" GCt\lRC librarv; Jackson
( 1994)^is restricted, however Tlre Hopi Tribe prepared a sumnrary oftheir four river rrips conducted
frorn f 99 | througlt 1994 (Yeatts 1994) The reporr. rvlrich can be found in the GCIT,IRC library, lists
partlclpants (surnmarizing their villages, clans. and societies), sites visited. resources identified,
ge.eral recomnre'dations, anct site specitic recor,nrendations



Solicitatiott of Tribal Responses 37

SYNTHESIS OF TRIBAL RESEARCH RESULTSAs discussed in previous sections, each tribe (and their consultants) classified cultural resourcessomewhat differently'. A summary of tribal traditional culturar properties is also included in therecent project synrhesis by GRCA RCMP, tws, anJ Nau stanc-eap et al 2000.52-66).

Havasupai

No data.

Hopi

The Hopi rribe claims ancestral afliliation for over 250 archaeological sites rvithin the cotoradoRiver corridor' These sites are listed in a letter from the Hopi rribe to the Bureau of Reclamationconcerning the identification of traditional culturat prop.ni., and their eli-uibility to the NationalRegister (secakuku lggT). on ,iuer'trips with D;. T. i. r.rguron, rhe Hopi cultural advisersprovided more extensive information on nine sacred sites, 38 ancestral cultural properties, nineminerals' 77 plants, and.54 animals (eagles being sngleaouias especially important). The Hopialsoemphasized the general significance 
"T:r:fiir;;;il'Ferguson (t998:?83-340) summ arized52 locations mentioned.by the uopi Cn+,rr. Trvo (iainborv Bridge and Shinumo Alrar) rvere'outside the river corridor' Tlrirty-eight were un..ri.rl ior potentially arrcestrar) sites, mostlyarchaeological' petroglr.nh, a.n9 r-o.t -flinting sites. (Thirt{l-one of thesi sites have been assignedarchaeological site TTb:.^,) Nine (i_ees. r*rli iar.n:r'i,.r.oi;;,;;;';;;. rwo satr seeps,Sipapu' salt Mine, Salt Traii. and Hlmatite lr'line) rveie TCps, rvith ochre ca*e. rhe Sipapu, salrTrail' and Hematite Mine being outside the corridor APE. The lr.larble canvon Dam site. Saddlecanyon, and shinumo Creek w:ere stops where the cRATT ;;il;**uffi;.'

Hualapai

Eighteen cultural resource sites, including Huaiapai habitations (4), a place associated rvirh rvell-knolvn Hualapai people 
!l), rock .uii,ing sitei 1i1, a 6urial site ( t), a puebloan site ( I ). rhe salr mine.the hematite mine' boundarv lines and ,,iarkers (t). a naturat la.ornark 

"l:.;i;,,;i iignlicance to rheHualapai (J )' and springs (2)- ha'e been assessed as rraditional cultural properries Tlre Hualapaialso identified 46 culturallv- sensiti'e plants rvithin the rir.er corriclor. 
:

Navnjo

Navajos \\,ere concerned rvitlr the rvhole Grand Canyorr re-siorr, not jtrst the Colorado River
:::111:l jlymenting 69 resotrrces in the t"-uio*u.. ,*"i;.",r 24 rvithin rtre corridor Ttrree rivers,
'i{Iralls' /subststenceareas.2clanrnigrationplaces,gplacesassociateclrr.ittrHolvpeople(Nar,ajo
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supernaturals), and 48 other places, as well as 8 sites on the South Rim and 47 sites in the generalGrand ca;ryon region (but not in tie colorado tuver corridor), *;l;;inei uy Navajo Landclaims researchers' Natural resources of-the Grand canyon that are used by Navajos include 5?types of plants, three minerals (salt, red ochre, and white clay), and fish and *itOtif"-"" "'vru(rE J /

Southern paiute Consortium

The southern Paiute consortium identified archaeological sites, rock art sites, traditional culturalproperties, plants' and animals, with specific numbers of each provided in the Tribal Activitiessection of this chapter. ---" r'

Zuni

(1995) summarized the general significance of plants, minerals, water, animal resources,
shrines, and archaeological sites without d'iscussing rp".in" examples, uut g"nrr"[y t,t-;;;;;;ideposits were mentioned and nearly 50 Puebloan sites rvere examined. These National
Register--eligible sites are considered to ue tcps by the Zuni.

General Synthesis

Becau'se each tribe had its orvn classification svstem. rve do not have consistent data for
:oTq-in^gjhe 

jnformati?n t^.?.on9a by each tribe. Furthermorer rve do not have rdii;-l; f"r;;
Pleblo of Zuni. Thus, the follorving list is intended ro eive an idea of the range;i;;;;;irori
that the various tribes identified: - -- . -

Rivers (Navajo)

Water and springs (Hopi, Hualapai, Zuni)

Minerals (Hopi, Hualapai, Navajo, Zunr). The salt mine and the hematite mine rvere listed by
the Hopi and the Hualapai. The i{opi listed nine minerals and pigments, including salt, trvo types
of hematite' blue-green copper, yellon, ochre, a crvstal. colored sands, and tivo unidentlfied
pigments, The Navajo lisred salt, red oclrre- and rvliite clar,.

Plants iHopi- Hualapai, Narajo. Soutrre.r paiute co.sorriur', Zuni)

Animals (Hopi [including eagles], Navajo Ifish and rvildlife], Southern paiure Consortium. Zuni)

Archaeological habitation sites (Hopi. Hualapai. Navajo. Southern paiure Consortium . Zunr)
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Subsistence areas (Navajo)

Clan migration ptaces (Hopi, Navajo)

Places associated with Holy people (Navajo supernaturals)

Places associated with well_known people (Hualapai)

D^-tr\o'K-wrltlng sltes (Hopi, Hualapai, Southern paiute Consortium)

Burial sites (Hopi, Hualapai)

Uhrines (Zuni)

Trails (Navajo)

39

. Boundary lines and rnarkers (Hualapai)

' Natural landmarks of curturar significance (Hopi, Huarapai, Navajo)

' Other (Navajo, mostly places about rvhich Navajos have stories)- -.-..--,
During their researtl,^'hl Hopi Tribe slopped at 50 locations along the cotorado River corridor;the Hualapai Tribe identified | 8 ;it; ;he Navajo Nation identified 93 significanr sites, of rvhich 24were within the river coridor; the Southern Pailte consortium stopped at 24 locations, which wereconsidered to be just a sample 

"r."r", ir there; r"d ;h; i;;bb of Zuni stopped at approximarery 50sites' Given that some sites ot lo".tiois. 
)vere identified by more than one tribe, somervhere in theneighborhood of 106 sites tuere identified along ttre cot#aao River corridor by the tribes (Table3'l)' In general' horvever, the tribes consider these sites to be only a sample of the types of sitespresent in a highly significant cultural l.nar.up", noi u 

"o*ir.t "nsive 
list of TCps.

EFFECTS OF OPERATION OF GLEN CANYON DAfuTON CULTURAL R"ESOURCES SIGNIFICANT T; IiiilV;;rnlb*,.O*'
The tribes succeeded in identifuing a nunrber of culturar resources significant to NativeAmericans' The next step in the research rvould seem to have been identi$ing the effects of theoperation of Glen canyon Danr on tltese resources. Resources impact evaluations. includingresources oftribal concern, \\:ere completed fbr rhe ElS. Tribes had representarion on the Els rvriringleam and participated in.evaltratitrg the impacrs to cultural resources for the Els. Althougharchaeological sites rvere the tbcus, ihe tribes did look at the irnpact evaluations lbr sires ofconcernto tltem' Nevenheless' cultural resources moniroring has focused on archaeod;';;Orffi:Austin, et at. tee5:Figure r-3. Fisure 3 | in rhis chaprert, #;.;.;;;:"ril"* currtrral
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Table 3.3. sites Listed by Tribes as visited

Site Number/Name
Hu:rl:rp:ri N alaio

Southern
Paiute

Clen Canvon Danr

Navajo Bridge

Pueblo site

PetrOglt'phs (not recorded. possiblr. not cultural)

B:2:012

C:2:0I I

C:2:034

C:2:038

C:2:057

C:2:071

C.2:073

C:2.075

C.2:O77

C:2:079

C:2:08 I

C:2: l0l

C:2: I03

C:5:001

C:i :03 7

C 6:003

C:6:005

Bouldcr Narrorl's

B:9:09{

I\l;rrble C;rnvorr D;rrrr

B:l(l:(Xl{
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Table 3'3' Sites Listed by Tribes as Visited, conrinued

Site Number/Name
Hualapai Navajo

Southern
Paiute

C:9:001

C:9:02 t

C:9:032

Saddle Canvon

Little Nankoll'eap Canl.on

C:9:049

C:9:069

C:9: t5l

Little Colorado Rircr/Colorado Rir.er Co'Iluencc

7'o t a t si wq t o m u.v, O ii n ga, e n t

7'a t a t s i trr1 | ii ttt u.r. Od nga, ant

I tavidnga

Sipapuni

C: l3:00 |

Salt Trail

Sllt Cate (C: | 3:l)

C: l 3:0t13

C: l3:00?

C: l3:t) I()

C: I3:066

C: I 3:099

C. l3:li2

C: 1.1 .27 |

C: | 3.272

C. l3:27j



42 Chapter 3

Table 3.3. Sites Listed by Tribes as Visited, continued

Site Nurnber/Name
Hu:rlaglai Hopi Nara.io

Southern
Paiute

C:l3:355

Cardenas Creek

River Reach 5 petroglrph

Bright Angel pueblo

Phantonr Ranclr

B: l6:003

GCES-7 (Nlmbering s.r'srem used b' Navajo [Robens.Bcgal', and Kell-r- 19951)

GCES -12

ccEs -l'l

CCES.Is

CCES-23

ccEs -21

CCES -26

CCES -29

GCES-{7

ccEs-sri

Slrinunlo Crcck

Dccr Creek

B: I I :282

B: I ().{Xl l

B l{}:221

B. | {l:23(}

B: l0:25 |

B. l{t:261



Site Number/Name
Hu:rlapai Navaio

Southe rn
Paiute

Hotauta Canvon

\Vickiup Sirc

Clay'Dirr Canton

Hualapai Resen'Ation Boundan,

Rock Shelters

Vulcan's Anr.il

A: l6:001

A: 16: 153

A: | 6: l5-l

A: l6: l6(t

A: l6: | 6ti

Buriat

Helrurtite lr{inc

A: l5:()O3

A:15:(l l tt

A. l5:0{2

A: l5:{}55

Crnnitc Plrrk (G: j : j.:26. :27 -:2ti)

C:.1:{X)-l

C:l :()20

C:i:{}2{

C i .tt77

Prrrrrpk ilr Springs

l'f rrcc Springs

Rock*u'ritinq sttc

Tol:rl
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Table 3'3- Sites Listed by Tribes as visited, continued

A"tt' Sitcs ilrc listcd fi-onr n()r{lrc:rsr to sotrtlrncs{. clorr rrrir cr
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resources in the Grand canyon might be affected by the operation of Glen canyon Dam seems bestfitted to archaeological sites. Tf,e effects of the op"ri ion of the dam on traditional culturalproperties or sacred places has also been addressed primarily in terms that would be most appropriatefor archaeological sites' Significantly, though, the iribes also identifi ed as culturalresources plants,animals, minerals' water, and other i"rout-..t ir,u;;;;;;;.rally conside red naturar resources byAmericans of European descent. Therefore, on. r.urul that needs to be taken in identi$ing theeffects of the dam on cultural resources significant,o rrlulr;;;;r'ril'r rn.r" are culturalresources.

The tribes seem to see visitation as the primary impact to cultural resources along the river (eventhough this has been confirmed not to be the case through the Nps RCMp,s monitoring efforts,
:I* show-onlv 25Yo of tonitoreJ sites to haue acirre';;,ito;;;"0',,n*r,, [Leap et ar.2000:xiiil)' The Southern Paiute consortium r"J.iiFi;;re:.l) illustrates ho* operation of Glencanyon Dam and the erosion of beaches appears ,J i"."rilil;;ffi" *o camping at rhelocations ofthe most important archaeological and cultural sites. F,ffects of operation on particularsacred sites, plants' animals. and other culiural resources are less clear or undefined.

TRIBA L NbCOUN.I ENDATIONS

All ofthe public reports prepared bv the tribes included recommendations, although some relatednlore to the policies of Grand Canvon National Park than to the operation of Glen canyon Dam. Asntentioned above' rnost tribes seemed to feet that visitation \v'as causing trre greaieJ;"rp*,r';ctrltural resources along the river. and their recommendations focused ,uih., hiavily on managingthe impacts of visitation- (This is. horvever, ur r.niioil "b"t;:il;;*;nftilt wittr the findingsof the NPS monitoring progranr. In fact, the gr.or*ujorirv rrrrJrr.."i"ti.irit.l.na rcps are not

l"i.::j,^.j^..T,y-]loacts to rhese sires are therefore erosionat i;".;";;,;il;;;#';;;
orsregarded by tribalopinions The NPS's RCIHP, GRCA, and GLCA, are rvorking ro .on,.r oimitig.ate impacrs ro those sires rhar are-_signific"il;;-r;r.uringly ir;;.d ;y visitation.) TheSouthern Ppiute Consortiurn moclel (Sroflle. .{ustin, er al. | 995:Fig,itl r.:lrGur.:, r in this chapter)itlustrates rhe etlbct of the op.rn,;on oior.rt ;;il;;;,r, on uiritor impacts to curturar resources.other than controllins visitor intpacts to sites, tt',. n.*i ,rrori .orron .on".rn of the tribes rvas the

1"^'-:1t:jtt:n 
of'the natural .n.'ironn',.nt (rvhich-as residenrs and long-ti*. ur.i;I,h";;;;;t anyon-thev vierv as a cttltur:rl landscape). Because chanses in the na-tural environment and the

catrses of these cltanges ha'e not been presenrecl ro the rribes asefTeo;;; il.;iil i;;;;";;; ;;;i|te*urated into rnonitoring proceourls, tribal recornmenclations about preserv'ine ther cultural
lalrdscape are still ralher pro.isional. Specilic tribat reconrnrendations are sun.rnra.izld belorv.
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Havasupai

No recommendations.

Hopi

Ferguson ( I 998:3.54, 357-360) summarizes two basic positions of the Hopi Tribe: ( | ) that GlenCanyon Dam should be operated io protect rhe cultural environment of the 6rand canyon and (2)that the involvement. of'the Hopi'rrtC" ;-;;'il;;;.#';;'il:J'1..0, to continue.Slrmmarizing the Hopi Tribe', ,..orr.ndarions about the operatiol ortn. dam, Ferguson (199g)

In general, Hopi cultural advisors recommend that the Glen Canyon Dam be operated to (l)protect beaches. (2) protect ancestral sites and reli-eious shrines from damage due to waterreleases from the dam, (3) protect cartails, rvillorvs, ind other riparian growth, ;n;-(4);;;;;;all wildtife. The dam shourd be operated under;h; p;ilprffi;;';1 ffi;ffi;|ffi;
right to exist [Ferguson.l 99g :-t 54J.

The Hopi rribe also recognized that additional data are needed to make decisions about how toaccomplish the above goars. Fer-euson (r998:357-:oo1 emfha;";;; il;ffiil;;;r* ;;participate in both d_ata-gathering a:nd decision making. ln conversations.uirn SWC4;;;;;personnel from the Hopi Cultural Presen ation oflice riiterated ,*o -*.n.rul ,..orr.Jil;;, i;jcontinued participation bv the tribes and (2) consultatio,r ruith Hopi about su-egested changes in thenronitoring program.

Hualapni

- 
Th." highest priority forrheHualapai is the prorection, preservation, and restoration ofthe GranitePark site. a ntajor Hualapai habitation sire. The Huatapai also identifiLo 

" 
u"ri"i ,;;;;;;'il;

rvhere they rvanted erosion to be stopped. (Thev also ,ecomnrended against recording this locality
as an archaeoloqical site' becatrse thev do not \\,anr a record of the site in archaeologiial site files)
Rock-rvritittg sites' partictrlartv tltosspainted sitlr recl hernatite, rvhich the Huatapai recognize astfieir orvn creations. a.re also oigreat i,npo,rance. and one of rhe reconrrnend.tion, i*r-fb;H;l;p;;
recording' studv- and interprelation of tlrese sites Tlre Huatapai believe that rhev lrave a sacred
stervardship of the Hentalite IUine The Hualapai also believe rhat rhe rcrm Ht4ti Sati trtine (author,s
enrphasis) fails to acknorvledse rlre use of thisrnt, *,o.. url..u.raltribes in the area, including theHtralapai' (The Htralapai's concern has alreadv been heaicl l,o.u=u-.r,-ot 

"tlro*..d 
by the Hopi

clescriptor rrol being usecl in the Els and elses,liere.)
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Navajo

The Navajo Nation recommends (l) monitoring site conditions, (2) conducting additionalinspections for Navajo ceramics, (3) lessening visiror iipacts ur..:*: sites, (4) incorporating Navajohistory into interpretiue progrurr'u, GrunJ Canyon National park, and (:l r..ognizing that thearchaeological or historiodistrict concept is too urtitr.ry, because ri", r*ii.ihe district are relatedto sites outside the district. Recommendation (a) pertains'r" ii. "o.t.i##il;o canyon NationalPark; the other four are pertinent to Cororaoo River corridor management.
:

Southern pnirrte Consortium

The southern Paiute consortium (Stoflle, Austin, et al. | 995: | 55- 156) recommends protectingsites by (l) maintaining tow water leuels; (2) not advenising to".tion, 
"r*"-rrl""orogical 

sites, rockart sites, or TCps in displays or brochures: (j) resrrictin! ur.... io S.l; ;;". (closed), Ompi(Hematite) cave, vurcanjs Anvir. Bedrock canyon sii.,-;;;d;; p;i;;;idrythe GooddingWillow); (4) reducing trailing through sires; and ts) educatin*c visitors. ln rerms of their continuedinvolvement, the sourhern paiute c"onsortium recommend.irj r""rir;t;;:i;j;; #;;;environmental education, (3) r'isitor and agencv educarion, and (4) research (particularly onethnobotany and visitor impacrs;.

Ztni

The major recommendations of the Pueblo ofZuni include halting human-caused erosion but notattempting to control natural erosiorr, reducing r'iriio, i"rp.".. to sites, pro,r.rlorrlii,iffi;, ;;preservation ofbeaches' The Pueblo ofZuni aiso made reconrnre,rdations about presentation ofZunilrisrory to the public by Grand canlon ruorionui p;;k. r' vJv"rqrrvr' vr as"'

.- Y3t' intportcrtrtll', ;;hritrcs (tt'(' to rernuitt ttrrdrrcumerttecl itt NpS reatrd",; txrt he mctiltored by thePuebto af zuni rh." zy:! rv.urd prefer thar. ir possibre. ;;;;;;j;;;;;i';;;;;";, u" ai"riu"a,othenvise, the sites should be conrpietelv excavat"a. rn" Zuni believe-that naturat erosion of sitesis acceptable but that human-.u,.rr.d .rorion ,iro.ro u.pr.*nted or repaired.

The Zuni recommend thal rr'lten n'rorkers are consrntcring erosion conrrol fearures. they shouldstart from the river and rvork trp. The Zuni objecr r" 0.,. ,..";;;i;;;;j"".,i"r."i,r;.;";;il;
of erosion controlfearures ani object ro collection of soilor pollen sanrptes even fionr noncultural
llnt"*tt... The-v- urge the Natiorr.l Park Sen'ice (a'd orher fbcleral og"n;i.!; ,o ;.;;; ;;; ;i;i;.;;;
"'Anasazi" in public educatiorr artcl interpretation ol'sires Ther.reconrnrepd re<lucin_e *Ll,o, i,1rpu.rr.
both vandalism and erosion. atttl urse people not to n,alk in kir as or in areas that irlou hor.. lrrnronremains' Thel' lrelie'e lhat hurnair renrains arrd associare(l pors arrd funerat] Jj;.;; ,"iierrc,
esposed by hunran activities or erosiort. slrould be retruried. The pueblo of zuiri elders expressed

:ll::t:j]lj_the cold water beirrs released fronr Glerr Canr.on Darn rvas kiltin-e rralive tislr and rlrat
water releases were conlributirrs to erosion ol-treaches
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In a presentation at the | 998 Pecos-confer.::, simplicio ( lggg) described his experience duringa PA/BoR-sponsored trip thiougi tr,. cruna canyonl He said tirat seeing first-hand the placesmentioned in so many Zuni storifs was a profounjly spiriruar experience and one that he wishedother Zuni people 

"oula 
tnt'" 

-unroiunately, 
ne noiec, the cost of a commerciar river trip was farbeyond the means of many, tuyl" .u"n mosi, of th e Zunipeople, and he expressed regret that thecolorado fuver through the Grand canyon had become a plal,ground for the rvealthy. He concludedthat the Pueblo olzuli tr'oula .xpro-rl'.uuy, ro alrorv rnore of the Zuni peopre to experience the Zunisacred places of the Grand Canyon. 
s"v' r'rvr w I

DISSEIT,IINATION OF RESULTS

- All of the tribe-s have made efforts to disseminate the resurts irf their studies. Methods includethe preparatton oll:rtic reports, pJu.ri..tron 
"r "r,"pi^ h;;;k;;j.,.,i.r* in professionalnervsletters' participation in protbssJ".l symposiumr, unJii. presentation of papers at management

ilBltt At least one inteiactiv..;;il;;;.d;as 
arso been produced (Huarapai Tribe

All of the 
"ib":::::pj th:{yrl.ll have prepared reporrs, sorne of which are avaitabte to thepublic: Ferguson ( | 998) for ft. Hil:"Roberri, nlsav, .ni'x.il.y ( r 995) for rhe Navajo; stoftre etal' ( | 994)' Stoffle' A":lt:, 

:l I ( ld;j: and Stofile] ioendorf,, et ar. ( | ee5) for the sourhern paiureconsortium; and Hart (1995) forthe zuni..ry orrrrese;;;;. are available in re*qionallibraries suchas the cline Library at Northern Arizona universitv.

In a chapter in a book on Native Americans and anthropologists, Jackson and Stevens (1997)mention Hualapai participation in the GCES ancl PA ,.r.ur.h. In an anicle in the nervstetter of theSociety for American,Arcflgologr, Anron er al. ( 1996) discuss GcEs research in rhe conrexr ofNative American oral traditionrlno archaeology. Nlercer (lggz)summarizes Narive Americanparticipation in the GcEs process unJ ii.i, vie,.,s on rhe Grarrd canyon. Be-uay and Roberts ( | 992a.1992b) summarizeln:I1"tlo p.rrp..iir*, uno rtoiiriinbtl summarizes the Hopi perspective.Ferguson et al' ( 1993' | 995a,-1995b-)'; the GCES research as an exampre of horv consurration rvirhthe tribes should b".{9i: rtuo.l',tit.r, in a recenrly published book concerning American Indiansand national parks (Kellerand Turek iqggl are dedicared ro Grand canyon Narional park, rvith asection on the Hopi Tribe rhat referen.., rri. Gten ca,^.on oonr-r.ioiJ;;;;;;;
A significanr contribution to clissenrinatins results of all cultural resources efrorrs atong thecorridor came at the 6l" annual nreeting of the Socierr,fbr..\merican Archaeotogy (SAA) irr 1996at New orteans rhe Hopi (Fersuso,r 

", 
.r- iqe6;. ;,,;;o;;[i**';'l;;ffi" ree6). Navajo(Begay 1996), Sourhern paiure Cinsorriunr (Bullers 1996). arrd Zuni (Dishra 1996) presented papers

::t 
t': 

;vmn-osium sponsored b.v NPS and BoR entirled ,iB*|.,,u 
rhe Dam: culrural Resources andt|teCo|oradoRiverbetorvGlenCanvonDant..
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In March of 1997, presentarions similar to thos6 given at the SAA symposium were made at the
!.1oree wright Symposium on research and resourci management in parks and on public lands inAlbuquerque' 

-Representatives 
of the.Hopi Tribe (Ferguson et al. 1997), the Southern paiute

consortium (osife, Bulletts, and Austin |gg7),andthJpueblo of Zuni (Dishta lggT)presentedpapers that were published in the proceedings of the .onf.r"n"" (H";r;; r'qgzl Jenkins andFerguson ( 1994) described the Hopi Tribe's participation in GCESiEIS research in a paper presented
at the Annual Meeting of the wesiern History Association i, t;r;;;il;.

l"guy (1992a) described rhe Navajo Nation's culrural resources research for GCESlat aconference on tribal culturat resource management held at Arizona State Univ;; ;;;;;
l"Flt (1993a) presented a similar paper at a meering of the National Research Council in Flagstaffin | 993' Begay and Roberts ( | 993b, | 998) pr.rrnr.Jpapers at the 58th and 53rd An"r.i rr,1fJJ"g,of the Society for American.Archaeotogy. ih.i, r99j paper.;;;ilt;h.d inl *,orurnr"; N;-.ri;;archaeology (Begay and Roberts 1996).

In a- paper presented at the annual meering of the American Anthropotogical Association,
Dongoske (1992) described Hopi research for ctes as an example of how to ii|orporui; 11"j;;
Amelcan perspectives. in_ archieological research. ln papers presented ut tr,. r..tin**; ;;;;
American AnthropologicatAssociation and at a conferenclon culturalresources and the HipiTribe,
Ferguson (1991, 1995b) used GCES research in discussi'g tr'. ur" "iil;;;"']'."i pirri.g.i
information collected during research for a Native Anrericair rribe (in this specific case, the Hopi).
Yeatts and Dongoske (1999a) described the Hopi Tribe's erhnoboiani.ui ri*r.h program at ihe
Colsrado River Ecosystem Science Symposiurn tield ar Grancl Canvon Narional park in Febnrary of
f 999. -- -- -.--r --

- ?T Simplicio of the Zuni Heritage and Cuttural Presen'arion office qave a presenration at the
1998 Pecos Conference (Simplicio f SeA;. ' -""'. -

All ofthe tribes excjP! the Navajo made presentations ro rhe Technical work Group at a meeting
in phoenix in ruarch of isss cheama r rgdq) dir;;.;J h;,;; _;;;i;;;;;"", of the puebro
of Zuni called_ the Zuni Conserv'ation Projects have parricipaGa in srabilizing Colorado River
corridor.sites by constructin-c checkdanrs. Yearts un,l Donuoske (1999b) desl'ribed the general
perspective of the Hopi rvith regard to the Grand Canvon. then rvent on to discuss the Hopi Tribe's
current ethnobotanical research. Drye (1999) sunrmarized the Southern paiure..r"ur.h on the
Colorado River corridor, and Jackson ( | 999) did the sarne for the Hualapai. presenting portions of
the interactive contputer program developed b-t' rhe Hualapai. This conrpui., progrJr , Hu'trlbcl'
Muthri: Winiyiguch Gul'ct1;'l Huk Amu.ltas ri* .o,npoo.,,,r. introduction. srudeirr experiences.
elders and educarors, plant studies and cultural sites. Gralrite Park songs. and acknou,leds,nrerrts. The
southern Paiute consortium has de'etoped an errensir e edulati";;G;g;.';; ;;..;#; i" ii"nr",
Austin, et al. ( 1995: l36-l _S3) arrd Ausrin er al. ( 1996)

Undoubtedll'. all of t lre r ribes har.e rnade
documented in corresponclence n'ith BoR' p..\

less tbr-nral presentations t hat lrave not been
sigrt:rtories- GCES, or CCXIRC. but a group of
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presentatlons made by Begay and Roberts, researchers for the Navajo Nation, and reported in theNavajo Nation's June I e9i irogress report (Begay 1993a), may be representative. In | 992, Begayand Roberts ( | 992c) gave a iark-to river euides on Navajo use of the drand canyon; Begay ( r 993b)save a simitar tatk in ree3 Begay lrsdb) gu.,.,*o ;il;; ;i;;;;ffi;l*p, in tee2. Begayand Roberts ( 1992d)-created u [otr.t exhibit on Navajo use of the Grand canyon and plants in theGrand canyon for disRlav u, it" riagstaff Festival ofl.l.n"" in 1992 A similar posrer wasexhibited at the crystal chapter Houset(Begay and nou.rtr'ig;;"j. ;;g;r iierz"l gave a tatk tostaff members of itt" Nottir.rn Rrizona university Branch oirr," N;il"t t't.tion ArchaeologyDepartment on Navajo history and sacred sites in rhl Grand canyon. In June 1993 Begay was alsoscheduled to be interviewed about ttre ccgs wo;k;;i;;-r.leuision ,r,o* ivoi.e of the Navajo,,,broadcast by KoBF, Farmington, il* M;;;. 

"'^ v" r'w rvrwvrJrurr Drr'.'w v ur - --' -J -'

RBCOIVTMENDATIONS

The cooperative^efforts amon*q GCES researchers, BoR. GCMRC, NpS, and rhe tribes havesucceeded in identifying cultural i.rourr., in the Giand canyon thai are significant to NativeAmericans' Several 
9l,h: tribes emphasized the cultural tandscape approach to cultural resourcesand specifically identified on\'a sample of the,yp.r 

"ir.*urces 
they consider signifiqant ratherthan a comprehensive list. Priliminary 

"rr.rr*.n,, "uourtt. 
effects oicl.n cunvon Dam on theseresources have been suggested. and measures to mitigote ih. udu.rr. effects of Glen Canyon Damon resources significant to Native Americans have been proposed. Although sonre additionaldocumentation of cultural resources and curation of records and archives are in ;;;;: ;;;;;;should focus on upgrading documentation ofdam-;.r.d.ilcts and impro'inu ;;;;;;;;';.-.;;;;;

deafing rvith impacts to affected resources ""r'" ""s "'

Dongoske and Yeatts (199s) have raised the issue of lack of coordinarion and inregration
between PA and AMP activities and have suggested an organizational plan and schedule ro addresstlris problem' Their proposal has been acceptid by rhe p,{ si-qnatories and the AJr{p.

Kurt Dongoske (personal communication 5 N1arch 1998) feels that some of the tribes haye nroreor less dropped out of the consultation process. Ivfr. Dongoske says rlrat rhe tribes need to stay
involved for several reasons. ( | ) they had to fi-qht too hard Lr recocnition to not slay invol\:ed, (2)
tlre agencies are likely to saY rhat the tribes insisted rhat the Grand iunuon *,as reallv rnrporranr ro
thenr but norv wilt not show up at nreetirrgs: (3) BoR and GCI\tRC are inrportant sources of funcling;('t) the tribes do have important.on."rni: ono 1-s; the tribes can provideor.ersieSr on rhe acriviries
ot'the BOR/PA and GCNTRC

For example" N{r. Dongoske is concerned that the Park Service lras been rrrininrallv reaclive to
theneed to Protect archaeologicalsites (personalcomnrunicarion -5 Ntarcr, iggsj; h.r 

".gl*.0:o"roanalysis, publication of results, and dissenrination of results ro the public; and tacks a cornprehensive
research design tbr codsen'ing cultural resources in the ri'er corridor.
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In a telephone conversation with Lynn Nealon June z, lggg,Mr. Dongoske cited artifact controlunits as an example of his concerns .tou, the RCMP. Based on ,ugg"itions by pA signatories,RCMP monitored the plant and artifact distributions in l0 I " l -m units at five sites from l994 to
f ??9 !C:d:r, Leap, Andrews, and Hubbard 1995:4_5; Coder, ,*0, *1.;:ffiil,;;j*;;;;
1995-3-7; Leap, Andrervs, Kunde, coder, and Hubbard 1996:g3-g4). The objeof;;;;;
monitoring was to track artifact movement at sites with substantial visitor impacts, physical impacts,or both (coder, Leap, Andrews, Hubbard, and Kunde r995:3). Leap, Andrervs, irnd", c"d;;, ;;;Hubbard (1996:83-84) criticized the study because, while it resulted in dara on,tung., t;;;;;distribution-s, it failed to ilturninate the p.".rr", ,uuring il;;;;.ng*, .ro rhey rhereforerecommended that the study be discontinulo. R position pup", was provid.a ,o uri-"ii;;;;;
signatories at a PA meeting, and after discussion ofthe issuethe pR deiioeo to discontinue the study
Qan Balsom, personat communication 1998; Lisa Leap, personat communication l99g). Mr.Dongoske felt that the study should not have been disconiinued without ,.rrriing il;;;;;;questions' reassessing the methodology, or analyzing the data more thoroughly. M"t. ;;d;;;{
comments on drafts of this report and those of oiher iesearchers indicate thaithis issue may-r;;"1;
unresolved.

Documenting Cultural Resources

..^ l::*tch conducted to date has focused on identifuing and recording culrural resources within
Ine Loloraclortr;er corridor- This research has largely succeeded in recording most of the culrural
resources lvithin the corridor. but some additionaliuotf it still rvarranted. FJr e.xample:

search and has proposed that lnore be
undertaken. Furthermore. a number ofpetroglyph sites lisred in Ferguson Irq9dih.r;;;;;;;not been recorded as archaeological ,itar. 

-"'r----'-- -'-' - - -rr --' --"-J

The Hualapai recommend aclditional research by the tribe on rock-writing sires.

' Navajo research rvas conducted in the summer, r.vhen Navajos are not supposed to tell traditional
stories and therefore could not share all relevant information. n ,.r"ur.i pro;..t 

"onJr.i"J 
i"

other seasons might provide nerv data. Navajo Nation personnel (Roberts, e.guy, and Kelley
1995:14) rvere criticalof the archaeological assumption ihat pottery.quo,.r,uiti 

"itrni. 
group.

Fo191amryle- siteswith Hopi Yellorv Ware rvere considered tobe Hopi sires. bur Roberts, 6"-*oy.
and Kellei ( t 995: | 4) poinr out that such sires could have been occupied bv Navajos usirrg Hopi
pottery acquired through trade. (GRCA archaeologisrs note that Hopi poir..\,'is extrenrJy raie
in the corridor' occurring at ortly a lerv locarions. Thev felt that it rvas unlrkelv tlrar the recording

3f H.opi pottent affected rhe quality of archaeologlcal docurentu;;;;, ;;], ;rgr;;;;";; i-,.yJ
Furtherrnore- Roberts, Begav. and Kelley ( 1995:t+-; nore that plain groyn*,ar.,0,".,,1 b.o,unru.i",
of the Pai. Paitrte' and Nara.io are difticult to distinguish lionr 

"o"h 
oti.r. The Nationat Research

Councit ( 1996: 149) also ntentioned this problern, p-ointinu out that the arclraeologists corrclucring
the sun'ey ol'tlre river corridor \\'ere unable ro disf inuuish betrveen Tizon Br-orun \\jare (Pai
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pottery) and southern paiute Brown *::!l1'.1.) potteryand therefore rr.rrin.a many sitesas Pai/Paiute' Fietd identification *"r at times airn"rir, unaiin:. ir;;;-"oli."rion survey,laboratory analysis of these ";;il;;;", *u, not possibre Fifty sites were identified as paiute
:L.l'ff::f ,|;il: $;,lXillJ 

il;":;"'. o"tuifuJ.nury,i, oi pon".r, n"l.i',;, ;ffi;:
The Southern Paiute consortium treated the sites they visited during their river trips as a sampleof the Southern Paiute cultu'al lanascape. Further research may be warranted to document arlcultural resources rvithin tr,. colo..ao-F;u., co*idor that are significant to the paiute.

Archives and Data lVlanagement

current management of tribal o.,1,fnrn:, tgr adequate ro poor. Gcl\.lRc needs a full rimelibrarian with datiba'. 
'.ire.'.niri.lrr. [Archive;il;;;r;;;;;;;ol,,on, were preparedbv the Museum ofNortiern ;;;";; flurNll'.n., 

" 
*oir,rr,op hosted by GCES prior to t 996. Theserecommendations and information on ttre conference rr,""io be availabte through I\{NA, which wastunctioning as a contrt""i r"r cCil;;I;';:.il;';entioned above, the southern paiuteconsortium provided th. ,ooti .*rJ,Irive discussi;";ih;* to archive and use the data corectedduring GcEs research (stoffle. nusft,.et at r995:gi-s9). rh"v propose ro create a murrimediadatabase in which audio, video. unJ *.itt.n records .ouro be.stored on a personar computer. Ingeneral' copies of oublic lp""r'.i*ilil'ii;;;;;;il'" ilraries or other agreed upon repositories(tbr example' the Ho.pi r,iue't il;"- r.eRon is nor yet in public,ribraries, and Navajo Nationresearchers mentioned the need tJ p"iiirr, another *n titi.i.. pubric reporr.)

Evatrrating Significance

Under the Nationalllistoric Preserv^ation Act..BoR (in cooperation with rhe Nps, sHpo, andother interested partiesl it t"rponriil. ro, .".1";;;-urli"r, ,ir", may be eligible for rhe NationalRegister of Historic Places (Nii-HPi.;'{osr archaeorJgrsi;;mphasize the research porentiat of siresand nominate them to the NRHP under Criterion D- Although it may seem imperarive rhat theresearch potential of a site *'ould be evaluated according to how the sire rnisht contribute toansrvering important currenl rqsearch questions. no reseaich design has been developed lbr rhearchaeological sites alonq the cotoiaao River corridor. Sires rvere;"ri;1J;;cording ro rvherheror not they appeared to hate inro.t-ruururface culturat a.forits or might be expected to provideilrformation about such standard archaeological qu"stioi, as site date, subsistence practices,architecture' and technolo.gl' Ahhough rhere is little disagree*ent about which archaeolosical sitesare eli-sible' the Hopi.Tribe lras atrelipted to broaden th-e range of criteria under rvrrich-sires areconsidered signiticant' Gi'en the fundanrental i*ponun." in traditional Hopi history of themigration of Hopi clans to.rhe nopi rri3sas. rhe Hopi Tribe has argued rhar ancesrral Hopi siresslrould be considered eligible unaeJati four crireri.. lAn.urrrar 
Hopi sires rvourd meer criterion A(the location of a historicallv signiticanr e;;'il;;,rrJi'n,.rr. stops aronu the migrarion roures
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of different clans' Ancestral Hopi sites would meet criterion B (a place associated with ahistorically significant individual) because all Hopi ancestors are historicaliy significan, nrrr,."gicriterion c is usually invoked for historic prop.rti., orgt;ut artistic merit, 36 cFR,60.4 includes
a clause that allorvs nomination of propertils thut "r.pr"ient a significant and oirii"g"irr,uur;;;;
whose components may lack individual distinction." in Bulletin 3g, parker una rcin"*"ilt*; Il'j'J:that,. for ex.ample,-sedge fields that are not indiviJually di;r;;;;;;;;ffi;;;'r;:?.;
making and therefore may meet Criterion c. ln similar fashion, the Hopi iriu" t 

", 
asserted thatancestral Hopi sites would meet Criterion C because of their importance i" H"pi;rgJ;;;;d*"

The Hopi Tribe asserted this position in a.tetter t" eo& BoRl;;;;;il;ffi;;;**;;.
BoR also questions whether some properties identified as TCps by the triues reauf r"*r," Jrl*i.
set forth in Bulletin 3g.

. In theirrecent synthesis report, Leap et al. (2000:53-54) propose that enough specific information
is now available to create a successful Nationai Register n#ination for river ";ti"t "tJ.;;;;;isites and TCPs in GRCA, within the format of a Multiprc nropbrtf r"u*lrri"". 

-nry 
would like to

see such a submission prepared in 2000. The GRCA RCN.ip tlm offer 
"n 

ouilio, 
"it *;;

submission might be structured in terms of boundaries. hisroric context, prqp.*y ,yp;r, ;;;.;;;
topics, information categories, and integrity considerations. Their proposal irrat.s rortry to
considering historic and prehistoric sites under NHPA Criterion D, but they believe that other criteria
undouttedly apply to many of the sites monirorecl by RCIUP and that rr"v-"iifr",i"i-;;a
considered as TCPs by tlre PA tribes. The proposed coltexr boundary.*"rJ r"in" rr" a.iiJri""of the Grand canyon siver corrido, prouidrd by rulrl.y er al. (r 994:2) i" ;; ;;t;#:
encompassing the entire area considered to be the iloodplain or riuerine rone of trc ComJAo pi".t
within the boundaries of Grand Canyon National park.

. -!No.'"" This coutd all becorne somenhat of a non-issue for the Grand Canyon. since recent
lrides have been made in the rvav of a Nlemorandurn of Undersranding ltvlouf ,'rr., rir"i";ilin;
has drafted for the PA signatories makin*e the entire GranJ Canyon, from rim to rim, a Register-
eligible TCP [Jan Balsom, personal communication 2000]) .,l"llpt.""" 

"r,iir rr,tou'uy 6fig[;t
Superintendent rvould nullify the need to identifo individual TC'p; o. ro."r.u "*.; *irii",t.Canyon.)

ln any case. GCMRC may be in a position to mediate some of these issues. Under the Grand
canyon Protection Act, the GCNfRC inay srudy culturat resources ril;ir;i;;, i..rigiui.;; il;
NRHP' such as culturally significant natural resources. culturally significant ibatures anjlandmarks
that are not eligible to the NRHP. and isolared occurrences. rurthJrmore, GCI\{RC may be able to
sponsor studies on- (l) cultural landscapes of tlre Grand Calrvon, and (2) research ualues of Grand
Canyon.sites The fornter stud-r, *,ould explore horv groupr'oirir.r on-i i1,." .""it";;r 

"t,tnibe considered arrd tttanaged as culrural tandscapes aidescribed bt;;u.;i" ;0. il; i",;.;;ri),
*'ottld result in an explici ,"r.n..n J.;;d;"r;;il;; r'il;.search questiors rvil be addressed by
dala recovery at sites being disturbed. rr,hat metlrods rvill be used to recover these data, how data wiil
be analyzed and horv results rsill be disserninared. The research design coulJ ue urol.o ao*n into
an overall plan supported b1, separate historic conte\t stuclies.
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Determination of Effects of Glen canyon Dam on cultural Resources

^ -Research by the.various a*gencies and tribes involved.in cultural ,.rour.. studies along thecolorado River corridor rtut triu. at succeeded in identi$ing and recording most of the curturalresources significant to Native e*".i"unr;;;.;;.;ilr; rhe corridor. As-has been mentioned,representative examples, rather rhan comprehensive lists, have b""n ,.corJ"a ro, some types ofcultural resources' particularly cutiuratly significant n.iur.r resources. BoR is responsible fordetermining the effects of the;p;;ri"" of Glen crnyon n.m on National Register-eligible historicpropertiesunder section | 06 ofihe National Historic prere*ution A,ct GCMRC, through the AMp,is responsible for conducting 
"rai*l"l.,J;;;;;;;and monitoring to be used in evaruating

ilf#'JX'l"-fffi I:::*J:i;fi il'il1,;;;;;*;';*"' ffi ;;".'co*idorthrough

ongoing monitoring by-both the NPS RCMP and the rribes seeks ro: (r) document howoperation of Glen canyon Dam affects cultural resources along the colorado River corridor, (2)nritigate damageq,"y 
{1). 

dt".l;;;;ns and ,."o,nnr.ndarions for preserving sites or mitigatingdamages' As definite linka-ees ulti""*;;; ;;t"rr ."0 adverse effects to eri-eible historicproperties are solidifieo, 
'no"niio.i"s'"ff"n, r#il-;;;ffi;;;f#i"ioe repraced by theimplementation of management recommendations to *irl-*.r. the effects. As has been discussed,RCMP (an Nps prosram tunded ?.qoll regurariy ;;;i,;;;lnil;; Register-erigibrearchaeologicat sites.and those t.*eiti.r-.ligibte TCps ,-lru, .r, recorded as discrere sites. RCMp doesnot monitor rcps rhat are notiecorded-.;;;;;;iil;j il;:;;;ffi;;signiricant naturalresources" Furthermore, as is discussed in more detaillb-eu,here, the Rclup field forms provideinformation on rvhat types of impacts are oc.curling at sites bur are not rvell designed to quantiry theseverity of impacts ai specific ti,"r-o, loci r'irhii sires. Under the pA, rhe rribes also monitorarchaeological sites and icPs' tn aaoiion, under ongoing research, some of the rribes monitor thegeneral condition of the colotuJo niuer corridor, incluiing plants, springs, minerals, and otherresources that non-Native Americans tvpicaily classi$, u, n.irof ,"rour."r.-Conrrasting with someoverlapping responsibilities is the situaiion in rvhich it. triu.l'iv;il,.;,i""truno canyon as acultural landscape, while BoR ir ;;;; focused .; ;"il;;;ar properties and questions rvherhernatural resources meet the definition of TCP as describedin Bulletin 3g (parker and King lgg0),It is up the PA signatories, and trltimat.ty rtr" NPS and BoR as the responsible agencies, to explorea more comprehensive cultural landscape approach-adr.'ocated by several of the tribes-thatlntegrates landforms, vegetation. archaeologicaisires. isolatecl occurrences, arrd ,rJ;J;il;;.iproperties and irnpacts to ttris svstenl.

Other lssues

The Havasupai Tribe has not signed the PA. 
- 
The Havasupai position has nor changed. and theSan Juan Southern paiute Trib-e w.ithdrerv tiom the process after onh, two vears because ofinternal tribtl management pressures. Are the San Juin Southern paiutes readv to re-enter tlrc ,

process and do tlrey rvant to?
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Almost all tribal participants in the Colorado River coridor research have commented on howwell the process worked. An overalt history of tribal involvement would therefore be a welcomeaddition as a GCMRC-sponsored research project. n 
" 

cr"n iun;";";-;;;;;;;#;
an excellent overall caie study 

"f 
;; identification and management of traditional culturalproperties and cultural resources 'v.ql lufrurill

Despite the continued involvement of the tribes in the overall monitoring process, tribaldatabases as they are, in various formats and many unaccessibr, ,o r.r.rrJ;r";;;ilil;:
cannot be balanced with the monitoring and inventory databases of NpS. without a moreeffective tneans existing to better iii.grut. tribal dara inio the overall moniroring #;;1i*;il;format' cultural resource management decisions will continue to focus on the rws Rct,fll o.tuand results of NPS efforts ut u *hol. rather than those of the,tium. irt.'rril"r *llr 

""iri""" *have input into the decisions made, however, as their ideas are incorporated t;il;;;
RCMP's system.



CHAPTER 4

ANCILLARY STUDIES: ETHNOBOTANY

Dennis Gilpin

INTRODUCTION

As mentioned in the previous chapter, the Bureau of Recramation (BoR) was extremely opento the concerns of the triies and settrlw r*iri.ri""r * t"rt", the tribes *"r. 
"tto*ed 

to investigate.It is therefore noteworthv that .tnnoilt"r,y;;;;rd;;fb;";;f ,#;ffi studies conductedby the tribes, comprising a major component of ine Hop,, il.iil; iuJ.io, Southern paiute
Consortium, and Zuni reiearch.

The National Research council volume summarizes the history of biological research in theGrand canyon and provides a useful introductory bibliography of the most ,*ri."* o;.i,;fr;research Nnc 1996:84-ll7), including severat uot"nicai studies (Anderson and Ruffner l9g7;Johnson l99l;Pucherelli lggi; stevenrioaay.rriggj;,igg3b, r994; Stevensetar. t994;srevensand waring 1985)' I more comprehentiu" ryntioir oiiloni.at research along the colorado Rivercorridor has beeni'rnded by GcMRc 
"na 

i, .ur;ly being prepared by Michaet Kearsley.According to the NRC evaluari*, 
- - !s"wr.rJ vv"r5 t,rwPsreu ,J

99ES provided much nerv information on the biotic resources of the Colorado River belowGlen canvon Dam. The abundances and distributiont ;f r";;'il;r";;;rganisms werequantified sarisfactoriry for rhe first time... .ruany n nctionairei-a##;; ;;rever, were norexplored satisfactoriry or rvere not exprored ut uil. sorn. 
"rir,"-."1"i.i,1n,'1.,;;;;;; ffi;;connected'to management options, but studies of them rvere not initiated or did not come tocompletion in a way rhat rvould be useful to management. rinally,-rh.;";;t.tion of bioticcomponents rvith each other, and joint consideration ofbiologicd ana pnysi"Ia aspects of theervironmen'' p:lt-:{.t]y involving sediment oynamics,-remained largely undeveloped as ofthe end of GCES tt IRC t996: I tO:t I tJ. -'--

Thus' as a result of previous and ongoing botanical studies, the tribes have comprehensive lists ofplants that grorv in. the Grand Canyo--n as rvellas studies of horv plant commr"ir'i;;;';tr ilb,the operation of Glen canvon Dam. As indicared by NRC. however,

While this intbrmation is essential in support of ecosvstem analysis, GCES failed to progress
to a comprehensive view'of connections betrveen biotic components, phvsicar or cheirical
habitat fbatures. and_operarions. Synthesis rvas norably rut.ni, unJ pr.ai.iit=..prulliir -*rveak INRC t996:5].

It therefore remained for the rribes to identifu the plants that rvere significant to them and to evatuatespecifically ho*'operation of clen canvon Dam affecrs rhe planrsina uitriuri", oi*i. pl.,r;;;;
are irnponant to the tribes.

55
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Phillips' Phitlips, and Bernzott (1987) have identified some 1400 ptant species in the Grandcanyon' The Hopi Tribe has identi'fied97 plants with Hopi names (Ferguson I99g; yeatts andDongoske I999a); the Hualapai Tribe iaentlnla 46 (Hogan t99a; phillip, l-994u, I999); the NavajoNation identified tt^ $:?"is, e.gay, and.Kelley re6s1; and the Southern paiute consortiumidentified 205, 68 of which *"t" oi,urulty significan, 1s,rm.'.r;i. ,;;;,il5i. r rl The puebloof Zuni did not list specific plants in its pubtii report rH"n innr;. i#;#;ilp..i., are risted inTable 4' l by their scientifi-c. and English common narnes, along with the tribes that consider thernto be significant- It shourd be noted-that the Hopi ."d N;;J";r;&.",;'rr rd|*r;il; d'!li.names' and many plants with a single scientific name have more than on. n"ir in Hopi or Navajo.Sometimes different parts orthe piunt r,uur a-in ;;;;;;;;;; ,,ti.;h'; ptant species hasmore than one Hopi or Navajo n.rn" 
"r. 

currently unexplained. Also, the Navajo listed plants flom
:T:ffJ*t 

the Grand canvon ."gion, r.ny ol whicir do not grow rvithin ih. cotorado River

INDIVIDUAL TRIBAL DATA

Hopi

The Hopi Tribe identified 77 plant species rvith Hopi names during the EIS process (Ferguson
, I 998:Table I 5) In their sun'ev of | 2 miles of the Little colorado River above its confluence with
lF coh-T1o, Hopi researchers also record.ed.2_7 plant species. | 9 ofwhich had Hopi names and uses(Yeatts l'995a:Tabte t); the | 9 culturally significant plant species i" ril lil;ro .pp"u, in Ferguson( | 998:Tabte | 5)' The Hopi Tribe compieted a river trip in deptember l99g and another in the springof 1999 to continue more detailed research r" ;#;;t-ai1-, inuuaing collection of samples foridentification ar-Hopi- -After the Seprernber rsgsi'p, ii or# rp;;;";;'"jl.o to the tist, rvithl4 more identified in spring 1999, bringing the roial to 97 identified specier;;"";;*il;i;si-snificant to the Hopi. These recent tripr ,-rJ rrt"tri.os*ule informanrs who re-identified someplants to betrer identi$' them tasonori.urty (yearts anc oongi;;1il;:;il;"".tions were alsobetter documented' with specitic zones being rargeted aloirg the river,s length and at its variouselevations' N'tichael Kearslev's vegetation ron., i"ere usedJKearsley, u uoiunirt with NAU whouorks i1 tlre Canyon, has fiie,r;;-;ilrti...,""*,il. lorr,oor where rhese zones have been

||"^]||f1"_ol" During_the September t998 trip, :i differenr tocations."... ;;;;;;;: ;;;;speclmens representing 52 species (17 of ttrenr ner.v) u,ere collected from 20 of the locations. TheHopi lrave their orvn classification syslem fbr identifoinu ptants, rvhich rvas used during this project.
llttlllceremottial ptants,t.r"r.p."r"nr.d in rhe origi,ial 77, so ro*. no.urln t0,.1. rrips rvas onidentifying plants rvith rnedicinal u-ses (Yeatrs a,.d Dongort. isoef . d;;ains ro be rvorkedotrt for the l{opi ethnoboranical srudies is rvniclr ptor,,, i* ,;..;i; il','r. Cl*'ffi;;;';;;;;;plant-gathering ltreas are signif'icanl in rhe canvorr. Tlre researchers hope that,rr.'ti.pjiriu.,"iiinrake the plant collecrioni arailable at Hopi *,irlr Hopi nanres and general categories of usetdentified' 

-{relon of tlrese ethnoboranical etlorrs,vas expected by the encl of 199"9 (yeatts andDongoske 1999a). - '.- -'-r
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Table 4 'l' Plant Species ldentified by Four Tribal Groups

Botanical Name

.lhronia villosa

.1" elliptica

.-lbutilon incanun,

Common Name Hogri Hualapai Navajo
l@I Paiute I

sand vcrbena /
sand tcrbena /
Indian lnallon. ,/

.lcacia grellqii

.-4 c'anthoch i t on vr i gh t i i

catclan'acacia /
(no conlmon tunle gir.cn) /

lcourtia vrightii Arizon:r collon ,/
'l cti an I u,t, capi I I u.r-
yeneris

nr:ridelrlrair fcrn /

.lgtn e utahensr.r l-ar.
kaibabenfr.\-

K:riblb itgilt.e / ,/

.-|.. ulahen.sr.s \.:tr.
utahensis

Ut:rlr :rgln'c / { ,/

.Igrop.)rorr sp. u'lre:rtgritss /
llhagi cfittclaru,,t cnlrrch horn /

- lwbrettvo duttto.ra

.-l nogra (O<, nttt I te rn i sp.

rr lrilc hrrsrgc /
ctcning prinlrose /

-lri.slida sp.
-,.
lrtemi.rra frrg eltn,ii

t lrrce-;rlt'n grilss /
bllck srgcbrush /

.-t. fitifolia surd s:rgebnrsh { / {
l. {rigida nlou rrl;r i rr sagebruslr

-

/
l. ludovic.irtna \r'onn\r ood. $':tter $lge / ,/ /
l.r'rc,r Sp. rr lritc ;rstcr / /
lstraga I t t.s ytrrt c I r t r r g r r.t poisorr rctclr ,/ /
I tcphrutcl<,.s rrrilk r crclr ,/
I t r i p I e.y ccr tt (.\.(.( t t forrr-u i rrg s:rltbuslr / / ,/
l. c'tnr.fertilitlirt slr:rdsc;r f c ,/

&t,i,a' i r tr',' I u r,'t tt tI rrrilku ccd /
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Table 4. l. Plant Species ldentified by Four Tribar Groups, continued

Botanical Namc Common Name Hopi Hualapai Navajo
Southern

Paiute
Bacchari.s emor.t,i

B. salicifolia

B. sarathroides

Batlarrea stevenii

Berherus fremontii

Bouteloua sp..___
B. barbata

Emon'baccharis /
seep-lf illou' ,/ ,/
descrt broom / /
nrushroonr /
hollr' gr:tpe. Frcrrront barbern. /
8ranlil grilsses /
siN-lrceks granra {

Brickellia sp. (no conlmon nilme gir-cn) /
IJrontus rubens red brorne / /
('a I anrovi lfa gi gan t e a slndrccd ./
('nnolia holacantha f:tlsc p:rlovcrde /
Ch.wa cot'c.sii descn senn:l /
(-'nsri/leya sp. p:rintbnrslr /
('eftis reticulata rrctle:rf lrackbcrn' ./ / {
L'eraloides lanato u'intcrlirt /
('crcis occi ete n ta I i.r var.
<trhiculata

Clrlilornia rcdbud ,/

Cerc'ocorprr.r sp. nutnt:ri n rrurhos:ln\'
1_ /

( '&n:ro lharnnus
I tQU,tea.ftt.s

r:rbbitbnrsh / ,/ /

('ir.siutru sp. pink rhisrlc / /
(''laonte se rrtrlata Rockr f\lorurt:rilr bceu'ecd /
(.'ou'an i a ntexi cart rt cliffrose / /
l)atura ntete lttidc.t s;rcrccl d:rtur;r. -ji rrrsolru ccd / / / ,/
[ )t.stt trn i n i a pi n t t t t t tt 1'cllorr l;rrrsl lrrrrsl;rrd / /
/ )t:s.rrrr lia nt.er()se dogu cccl /

t-T
I l.). panraclttr(ta I fct id rrr:rrigold I : I -1

I

./l{l
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I

I not"nical Name

I 
Echinocereus

I 
triglochidiatus

Encelia {arino.s(?

E. ry,ttys l,ar. resinosa

-r

Ep h e d ra n ev a der?.r.i.s

Common Namc Hogri Hualapai I Navajo
Southern

Paiute
clarct cup c:tctus / ,/ /

n'hire brirtlebuslr ,/
ral'less encelia / /
Nevldil Indian lea/N4ornron rn:r ,/ { ,/ /

E. torreyana Torrcv lndian tea/Jt4ornron fer { /
Eguisetum hiemale scouring rush /
E. laevigatum

t-
E ngeron sp.

stnooth scouring nrslr ,/
fleab;rne /

Eriogonun, infatuut

Iiroclium cicuIariunt

desen tnlnlpet ,/ /
fi larcc / /

Euphorbia polycarpa snl{l I l -sccded srnd-nr:rl {
lTallugia paradoxa Apaclrc plunre. orr-l,s r\ e / /
Fe roc actrl.r ac a n t I t ode s

- 

r -
C;rlifornia barrel cnctus / ,/

{:oresl i era n eon,exi cana

l7o u qu i eri a .spl en clc n.s

I i'axi n u.s pe,ur.sr./r .an 
i c.a

;

Gilia sp.

(i tt t i errez i a trt i ct.oc:e plt a I a

n'ifd privcr /
ocot ilf o

lcftct ;rslr

/

,/
gili;r /
t lrrcc-letf sn:rkeu ecd / ,/ / /

Itelianrfias sp.

llilaria jatne.sji

./t.tttc'tts.rtrril

.tyilt aarocarpus

sunlJou'er ,/

e:rllct;l gr;lss /
spt n\ nrslr ,/

.lttrriperu.\. sp ftllllf)t-t' / /
lt' ra t t t e ri a pa n:r i /it I i rt

Ltrrrca lritlcnlete

r:utgc r;rl:rrn /
crcosolcbrrslr / ,/ / ,/

I ttpitrrl.r' gp. I /1 l
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Table 4' l - Plant Species ldentified by Four Tribar Groups, continued

Botanical Name Common Name Hopi Hualapai Navajo
Southern

Paiute
| ,.t,cium andersoni i Anderson n'olfbern' / ,/
L. frenontii Frenront u'olfbern' / / ,/
L. pallidum pale n'olfbem' /
,l fachaeranthera
cong.fcgns

- 
_ -

-l Ianmt i I I ari a m i crocarpa

purple aster /

fishhook cactus / /
,l tartltnia louisana dgt'il's clarv /
llentha an..ensis field rnint ,/
.ll. spicata spearnunt /
.l lentzelia sp. sticklcaf /
.llimulus cardinali.s crilrtson nronkg\' fleu-er /
| {irab i I is nw ltiflora Colorado four-o'clock / /
I luhlenbergia sp. nnrhlr' /
I I. asperifolia scratch grass / /
I t. ptutgens purple lrair grass. srndhill rnuhlr- /
.\ rr.strrr tiuttt officinale 1\'AlCrCress ,/
.\ ic:<rlia na tri gottoph.v!la dcscrt tobacco / / /
.\irlina microcarfa beargritss. sacahu istir / /
Oenothera (.-lncsgra)
palticla

pale cveni lrg prinlrosc /

()puntia ha.silari.t / / /
( ). erittace o griz.zlr bc:rr caclus / /
t ) fulgida clr:rinfnrit clroll;r /
( ) plmaucantho Engel nl:uln pricklr. pc:rr / / / ./
( ). v'hipplci \Vhipplc cholla /
( )r):opsi.s hvtttctt,tides I I nd i:r r r ricegntss / / / /
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Groups, continued
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Botanical Name

Parryetla filifotia
I

Parthanoci.rs us t,i lacea
-tt

Penslernon sp.
-a-*-atat-

Common Name Hopi Hualapai Navajo
Southern

Paiute

dune broonr /
Virginia creeper ,/
beardtongue /

Phacelia sp.
rT1T- till: I

(no conlmon name gir en) {
Phragntites auslralis $ant cotnnlon reed / / /
P- cotttntuni.s reed, scouring horsetail /
Pfi_y.ralr.r cra ssifo I i a n'ild lomalo /
Pinus edulis pirion pine ,/
P. pctnclerosa

--t

ponderosa pine /
Papulu.r frentontii

-tt-

P ro.rop i.r g I a n tlu I ttsa \.ar.
l0rrevana

Pseu dot rirgo m en: i e.ri i

Frenrcnt cottontvood / ,/ /
Torret rnesquite / / / /

Douglas fir /
Ottamoclidion
mu ltitlorunt

four-o'clock /

()uercrJ.s 5p. or* { /
/?ftr.s sp. sunlilc /
R. trilohata vitr.
sirrtplic:ifolia

squa$'buslr /

11. tritobutn var. trilohata squan'bush / / ,/
Rihe"r sp. goosebcrry /
ll t t trt a x hlt rt e t res( pa1 | s5 u ild rlrrrblrrb / /
.\n I i c:ttt'tt i tt tt I nht, t t i (no connllon n:ultc gir crr) /

cor olc rvillou ,/ / /
.\ g,ro <ldittuit Cooddirrg n illou / ,/ /
,\nlsolo ib<'rica Russi:rrr t histle. trrrnblerr-eecl ./
.\. * a/i Rrrssi:rn t histle /
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Table 4.1. planr Species ldentified by Four Tribal Groups, continued

L_BqSnicat Name I Co*mon Name

salvia davidsonii 
I oar.ioson sage

f nt,rnle sage. desefl sage

Ho;li Hualapai N:rla.io
Southern

Paiute

,/

,/
I 
Sarcobalns sp.

' Sc I erocactus pan,if ont.,

Scirpus acutus

greaservood / /
pineapple cactus ,/
hardstenr bullrustr. tule /

I seoge nrsh / /
Wio sp. I gro,,ndsel

,/
Sitanion h.vtrix
-,1
Sonchu-r eleraceu.r

Sphaeralcea ambigua

--fttI-

squirrcl-tail grass /
cont nlon sot\.-t histle

desert globemallorr.

/
/ / { {

$'. gro.s.srilariaeforia I groberna[o*. /
sporoholus airoirle.s I arkarri saca{on /
S. contractus 

| ,O,ke dropseed /
S. cr.vptanc{nrs s:urd d ropsccd /
j g,€arrteu.\

-T- 

a

gi;rnt dropseed /
,\(anle-t a pint.,ata prince's plurne. llrdi:ul spin:rclr / ,/
Stephanonrcri a ten u i fol i a

'a'r-

J^lipa comala

u'ire lcltuce ./
needle-:urd-thread grass /

Suaeda lorre):ana.-
'l'an 

t ari x ch i n err.ri.r

'l'. pentantlra

/ t'.r'.stlt't tl .s(: f ig'g n

'l'l 
t at t t tt (t.\t t I n t t | < tt t I ttt t tt

dcscrt sceprr.ecd /
lanl;trisk. salt ccd;rr ,/ ,/
s:rlt ced:rr /
lrIo1\-\r'ccd / / ,/

Irrrpcrrlirrc broolrr /
'/ 

ltc Ic.rltct-ttro gr.ur i/t

l'rifitltt,,r,,r;

srcctrt lrre:rd. Hopi te:r /
ruhite clor.cr ,/

/ i'iri.r' c:tt I i.fi n r i t. t t
%

t ri.ris /
l'l rphu luriliilin I bro:rtl-klrr cd c;r*;ril -T /l Z _l

ffi
/l

JI
J
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I Botanicat Name

| | erbascum sp.

I lritis arizonica

| .Yan th i u m .racch ara lu nt

I' acI a:Susrr.rsrruo

I-.baccarnT

Common Name Hopi Hualapai Navajo
Southern

Paiute
mullein /
canvon grape ,/ /
cocktebur /
narro\l leaf )ucca { / ,/
banalul .lltccil. bro:ldlcaf \lrcc;r / / /l'. elata
soaplrec lucca /

l'. vhipplei Whipplc nrcca / {
Sriphrr ghtugfolio grarrhorn

-

{

Plants in the o:f 
9-tlyon {e sjgnificant.to Hopi for several reasons. First, the Hopi believethat all plants and animals have ttre riitrt to exist andshourd not be forced ,o .oinoion. second,some plants are used by the Hopi. iliro, pluot, it rir.]'no* be used figure in Hopi stories andtlrerefore have signifi;*tf r"t f. *i"ti Fourrh, piunir'.rn serve as indicarors of environmenralchanges along the colorado Rit'er una'tn.r"rotr rri""ii-u" ronitor.al" 

"J.r'," unde,rsrand theefrects of t he operation or Gren c."r,"" ;;;';",#il;##;i" jl "' ""'
ln a tetephone co.nversation rvith Dennis Gilpin on l\larch 5, lggg, Mr. Kurt Dongoske of theHopi cultural Preservation oflict ;; that rhe initiar Ho6 research-and the activities thar aredescribed in the 

":ol1l*'. 
"n,rotJrL- orts (Ferguson t995a, t998)-,-had two goals: {t) to backup claims in the EIS and (2) to ao"u,n.rittradition-atculturarproperties. In Dongoske,s opinion, theinitial Hopi reseatth ptob.lly ;;;.;d in idenrifoing .iio'f ,l,e prant-gathering areas that quarigras TCPs' Hopi research on.et-hnobor.ny utro 

-eathered sime anecdotal data about plants in the Grandcanyon' still' the Hopi Tribe hos somi concerns about ptanrs important to rhe Hopi rhat may be inthe Grand canyon' ror exampl". oongorke rvould rike ro know ror; o;;;; '.ui.,r,., Hopi use ofplants in the Grand Canyon tuot ,,,r*-ii.d or opportunistic. He nored that fernale practitioners ofHopi medicine cannot go into the Grand canvon. so one rvhole set of Grand canvon plants that areintportant to the Hopi may *t u. ."pr.r.nt.d in rhe data previousty collecred. And even rhouc,hthese plants maY not have io be colleJt.l in th. Grand canvon (i.e., they may be ,ffi;;ir, 
"ll;j]

the Hopi mav stitl ha'e concer", ouori,h;r;';;;ifi;r'r;ffi, rvithin the Grand canyon one rvay

.oo:ffi:ffiing 
these plants *'as to collect ,un,it., ;" pro"i pr.sses and take rtrenr back to Hopi for
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Hualapai

As mentioned in chapter 3, Hualapai cultural Resources staffbegan formal studies focusing onthe ethnobotanical resources of the canyon with a series of three river trips from Diamond creek toPearce t:to in 1994-95. cultural Rr*ur.", sraff, accompanied by Arthur lvl. philtips III and phyllis
Hogan' interviewed elders at a numbel 1l:i!.r, providing information on rhe traditional uses ofplants encounterd (Hogan ree3, i;!;; phlrips tee4a, t-ril,';;il: ;;5I rn totar,46 prant
:q""i".:Y:re recognized as having cultural significance to rt.-itu.l.p"i p."pie during these rivertrips (Table 4-l). 

.Philtips (leeet lists each of th"r" ptanrs br;;iilifi;-il.:;;;;"il;,
Hualapai name' and the trip numblr or numbers on whiih the plant was identifi.i. 

--' """" 'lrs*w1

The Huatapaicultural Resources Division evaluated the effects of the 1996 experimental floodon ethnobotanically significant resources and the overall.nuirorili tri;rrp"irii" irril;il;;and Phillips 1996; phillips and Jackson 1996). Five sires in the lowerbrand.Canyon deerned by theHualapai people to have particular cutturat significance r.r;;;il;;;d tb;;"r" National canyondelta (River Mile tRM] 166-5L), Granite par[ (Ru 209L), Diamond creek (RM 225.5L), Bridge
!1nron deha (Rtr{ 235L),and spencer canyon delta (RIrl iaot1. eri oitr,.r. ,i*, *"r" visited. andelders were interviewed during one or more of the Hualapaierhnobotani"altrips. itie"e;ffi;;
line intercept plant study transicts were instalted at each of the sires prior to rhe "d;#;;ffi;;in March 1996, and transects were re-read immediatelv follorving the flood, and six months later inlare^l996.(Phillips a1d Jackson 1996), in the.prii-* .;; Eii 

"r 
t997 (phiilips and tackson tgg;;,i;

1998,-and again in 1999 (Phillips and Jackson teis;. All of rhe transectr ru".. re-read once eachyear during this period to determine the effects of zo,boo to 27,000 cfs releases drl;g;;r; ,ir nnl,
and to .-t::r_r the progress of r:egetarion recovery follorving rire tggo fl;J. 

-;;;il;l;;;;;;;j
once in 1998' and in 1999 all of ihe sites rvere viiited durin! tn. eptir H;dil*i.r n*"rr.",rivertrip (Phillips andJ_ackson t999). some transecrs ot ciunlt. park, Diamo"a Crl"n ;6ildg"
S,unyon^lTeived significant amounis of sedinrenr deposiii.r irtiig ih; &; ;-p"rtr."ier-n""?,
l3:::jt$laterialrvas eroded by_high florvs ouring iegi i,uo tra-nsects at Nationat canyon were

:tj:l""Tf,t]:o9tn* in National. one site at Diamond Creek rhar rvas eroded by rhe explrimental
Ilood has slnce been augmented trvice by Diamond Creek flooding. High levels of Lake Mead
gradually encroached oriull ,it", there, eventually flooding all transects. Lorver take levels allowed
lrvo of the three transects to be read in | 999 In 

-senerat, ih.r" .uu, u gtud*l il";..r.;r*-rt,."J
riparian vegerariorr along rhe cororado River s[orerine in r99g .J itd ;;6;;;;;;;;;
recovered after rhe high releases of 1997 (phillips and Jackso n 1997,1999)

In addition' Hualapai Cultural Resources and the Soutlrern Paiute Corrsortiunr carried out an
assessmerrt of the condition of the historic Gooddinu *illo*,nt C.unir" p;rk. ;;;"; ;;";k;;:
Nlayo, and Phillips (1997) and Thornpson (t99i)
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Navajo

The Navajo 
Yr:"-: sog:nr,,q.s3-,_iidreilev ree5) identified 57 types of prants significantto the Navajo that can be found in"drand canyon National park. sorne of these prants (e.g,,Douglas-fir' ponderosa pi*) oo noi'-oro* *i,tin;;;;il"r. The Naualo Natron,s pubric reportpresents the Navaio name for all of the pl""rr, ,rt. En*iiJ'ironrtatioooitie NJuqo narne for 50 oftfrem, and the Engiish common ;;; q+ oirh.n- i;rr,d;;;;;'#; ,ol. prun,', have moretnan one Navajo name' and that different punr orror. pi."rt rt.";;;fr# *""rr;" names and thatthese plants are therefore listed ,*i.".

Southern paiute Consortium

The'southern Paiute consortium recorded information.gn prants during a river trip from MayI to 16, tee3 (stoffle et ar. lsec'i;r-zr;;ffir;ir_?o,Ir,-r-pj1:, at z4srops arong the
S:l?,:10:^ry:tt The south"tn p.iut. consortium iar;m. et ar. re94:Tabre 7.3.) reported the'Engllsh common name and scientific name of os oifr.r.", ,1n.t #pu"rr .lnsidered curturalysignificant; thev could not ,.r.rb.r-ihJ;; 

";;;';;;'i ortnese.prants. An ancient Gooddingrvillow at Granite'Park was ri"J;;;, ;;;'i"iitiir.uy significant, The southern paiuteconsortium divided the river.;;;"; inro fir,e l.oron"r'.. (r) canyon r.vall, (2) deserr, (3) otdrrparran' (4) nerv riparian' and (5) side. canyon rip.r-"-irigure 4. rj. rne srje canyon riparianecozone contains the jlpe.st nurrtb., of plantsl lor), roilorvediy tn. J.ru;;;;r. (92 pranrs), theold riparian ecozone (eo plants), rh; ;; ;il;;;:'";iir;;t';;;yon wa' ecozone(17 plants) (Table 4'2)' p"i"t.r iJ."iin"i ur rignifi..niis.sv"of the prants in the canyon warlecozone' 40'2% of the plants in the desert ecozone, 46.7%of1rr3 plants in the ola riiair;;;;"*,36'5oh ofthe plants in the new:rlparian ecoron.. und qs ti" of the plants in the side canyon riparianzone' The old riparian 
"o'on. tuu, on". tlooded on u ,.gula, Lasis but has not been regularlyf'looded since construction of'Glen ary.*;;. ;. n=.ru ,ipuriun ecozone is currentry mostaffected by releases from the o"t: ,iliesert and cunyon'ruuu ecozones are nor affected by damoperations' Southern.Paiute.culturai .*p.t. recommended preservation of the Goodding willowat Granite Park (rvhich has_since ooc"rr!J--..l- ,or;;;; r""0", the Tribar A.,i*i;;;:;;:t#;"ilchapter 3)' othenvise the sourtern paiute consortium argued for preservarion of veqetation on ageneral level. "-"'-'s-

Zuni

Ptreblo o f Zurri (Han 1995) did not list specific planrs and the
restricted- Plarrt collections from approxirnatelr, 20 locations
and \Vildlife Depafi nrenr

Tlre public report prepared bv the
r-eport that does cJiscuss [llants is still
or rTrore are curated by the zunr Fish
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Ecozone All Plants Southern Paiute Plants
Number of
Species

Exclusive
to Ecozone

Total
Nunrber of
Species

rvithin
Ecozone

Percent of
Alt 20s
Species

Identified on
Trip

Nunrber of
Species

Exclusive
to Ecozone

Total
Nurnber of
Species

rvithin
Ecozone

Percent of
All Species
u'ithin
Ecozone

Riparian

Table 4.2 Number
Ecozone

Ancillary Smdies, E,thnobotany 6l

by the Southern Paiute Consortium within Each
of Plant Species Identified

N,tc: aftcr stoflc cr ar. r994:Tabre 7 r3

RECOMI\IENDATIONS

The tribes carried out tribal ethnobotanical studies for several reasons. (l) rhe tribes considerplants to be culttrral resources,.irr that trl N.i.. n-.ti.u"n, urc different plants and (b) even plantsthat are.not used figure in tradirional siories; tzl r"ti. iinoiurl of the tribes believ;;; J ;i;;;;are signiticattt in and o.f themseh'es as part oi.r.otion una sr,oura not be forced into extinction; and(-i) plant cover and distribution can r"*'. u, indicators of environm.ntul chunge caused by theoperation of Glen Canyon Dam. Furthermore, at least one rribal group lthe South"rn piirt.
!:l:]::n'"r) desire.s.to see plant cover increased, *u.n trrougrr ri"lJr.h'";;;.i;; pre-dam corridorell\;lronment lvould have been far less veqetated overatl. The tribes have already identified the plants
tlrev consider significatt! jld the Huala-pai, Hopi. Na'ajo, and Southe* p.ii. consorrium have
strbnritted lists to BOR/GCES, Nps, and GCNIRC The pueblo orzr"it p";ii;;pil;;;;;;;
specific plants. tlre lists of plants considered sienificanr bv rlre Hopi, Hualapoi, Nn.,ijo-. :JrJ;;;;;;;
Paiute Consortium are contbinecl in Table 4 | Tlre list ot pla'rs considered ,ignin.;ni;; il;;;j;ilrcludes species tlrat donol grow alon-q the rivercorrittor, antt a botanist rvoutd neecl to doctrmentrrhich ortes do trrorv rvirhin the corriior. In thcr, it*ourJu.r*fri;;';il-";.";.s.rr";;.il;;
rrltether eaclr ol'the plants lisrecl irr Table 4 | is rvirlrin ol. o,urio.-irr" tll.r."rrioJ,ltnpgl u,ro
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whether each of the plants is native or introduced. The Hopi and Hualapai tribes are currentlycarrying out additional ethnobotanicat research.

. ^^9l1ll 
the ethnobotanical studies undertaken by the tribes, the Hualapai studies (Hualapai Tribe1995;?hillips and Jackson 1996, I g97, 1999) and ihe Southern paiute Consorrium study (StofTle etal' 1994) seem most capable of documenting the effects of the operation of Glen canyon Dam onplants considered significant by Native Americans. The next phase of research should entail

monitoring the distribution and iensity of plants within rhe corridor, evaluating effects of the dam
on the culturally signifrcant ve*eetationl and makin-e recommendations, perhaps following the model
presented by the Southern Paiute Consortium lstotrte et al, I eec). pian6 

"i. "utrrral 
resources asrvell as natural resources, and the tribes need to be providecl .uit'h data on-roliliry and change inplant distributions and density at sites within the iiver corridor, urong;iih in*pr.,uiion, 
"uoutfu*the operation of Glen Canyon Dam may be affecting rhese distribuiion, and densities. In addition,

a GCMRC database manager should ctntinue to uf,d.t. the data provided in this chapter as new
studies are conducted. - r



CHAPTER 5

ANCILLARY STUDIES: GEOMORPHIC MODELING To PREDICT
E Ros roN o F pRE-DAM co r-o na no Ril;ri' ;;i;i#J'-'

coNTA rN I NG a nc unnoioticai nn'souRcEs

Lynn A. Neal

PROJECT JUSTIFICATION AND ORIENTATION
:

The GCMRT 
T:^}*:d a geomorphic study to address concerns toulgu[y erosion and arroyocutting associated with archaeologiJ 

"i 
"s 

in rhe colorado River co'idor ullow Glen canyon Damand the need to turther test the .,irrunt s.omorphic hril;;;ilffi; ilford et ar. ( r 993).This hypothesis, refe'ed to 
"t 

tlr.u.r"-rl*rr,vpo,t*" r"*esrs a causallink between Glen canyonDam operations and accelerated erosion of certain archiitogi.ui ;i;;-' in-J'g.on,orphic studycompleted by principal investigators Kate Thompson and n"J"-p"i".i"iL *iriswcA (Thornpsonet al' 2000) also describes lhe utility 
"r . p*di.,"= ;;.j r""."r"1"" piyri.rl erosion ofarchaeological sites designed to ,ir.unlline monitoring and prioritize remcdial efforts atarchaeological sites alon_q the Colorado ni.,"ri., C;"d ;;""r.

The primary concern of rhe BoR, NPs, GCIMRC, and orhers is establishing how the operationof Glen canyon Dam.js direcrlv or indirectly inrpacting.utturol resources on ,il. river corridog. lthas been rhe responsibitity oritre wps ro ij."rih, ."i-J;;;;;; ,*fi*r.. 
"retigibte 

cutruralproperties' and affected Native American ,ryi.r "i";;;";il;;;; ;#i, ir,.ir."*"rar connectionttt these resources' ln turn' uorl, xpiund tribal g.up, ur?.cgnlerne! with protecting significantcuitural resources' The NPS-rnandate ,eq.,ir.s presen'ation of the inte*erity of these resources for thetribes and the pubtic. rhe Grand cu"*" proi;;i1.,'tlnnzl;p;il;r";;ri"i,.. tr";n"p";"sltall be operated in such a nranner ., to prot.ct, mitigate adverse impacts to, and irnprove thevalues for rvhich Grand cany'on Narional Park and Glen" canyo" N.ri"iJ-n"."r.urion Area wereestablished' including' but not lirnited to natural and cultural resources and visitor use.,, It was theconcern of the geomorphic researchers, therefore, t; ,.i;il;;;r;;t;;iil ;;;} , *n[ffi;
::l'::"1 resources as to tlteir suscepribitity or rurnerabiri,n ro-J.g;;;;; 

-fiorn 
,.o*orphicprocesses.

Research conducted under GCES Phase ll docurnenred erosional degradation of numerous sites

::fjl t* 
"19 

high-rt'ater .or,. oiir.r" pr.-oun:r period (Carortrers and Brorvn t99 | : Herefbrd et at.
| 99 | )' This t'indinc prornpted Herelori e1 al ( I qq-t 

t io ,"-*"i0," rhe hypothe.'. r*r'r"""0"J*.r'..
::::^:Ti:lT"l:llr ;1use{ b* rainftril-i,rduced .rorion ol rhe pre-dam rerraces due to rheolsappearance ol salld bars ll'ontilt!-t these lerraces. These bars- located at the',toes,,of the culturallyrich pre-dam rerraces, sen'e! n. bi,rtr..r.s i'the pre-trar, period. ;;;;t;g;;r;,,;;;;;;;illributary streams rhat drain onro rtre hieher,.rro.., B"tb;.;;;il;,';;;i u""0, renerved rhesebuttress deposirs each year \virh rhe Inser of post-danr ...r;;;;;;;;;-;;;;';;;;.;;,;.;; 1o..;

69
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rainfall has initiated downcutting into terraces by creating headward erosion, which has damagedcultural sites' Furthermore' sevJral streams that once drained onto a higher terrace level as terrace-based streams have since breached the buttres, a.porit, and currentty drain directly into theColorado River as river_based streams.

In sum' the Hereford et al' ( l993) hypothesis proposes that post-dam operarions indirectly impactarchaeological sites because sediment is no longe, being replenished at thebases of pre-dam terracesby annual flood events' This hypothesis haibeen rlfined by the current study to improve itspredictive utility in.determining 
-how, 

when, and rvhere terraie-based erosion is tikely to impactpreviously identified-archaeololical resources rvithin the study areas. The predictive modet can thenbe applied to cultural propertieloutside the study ur.u, uy.ualuating a site,s physical characteristicsandenvironmentandmaichingthemwithastujiedenr,iionment.

The draft HPP (19R. er al,- lg?7) targets the need for a refined understanding of erosionalprocesses and in particular catls for "u it.ai.tiui "-i.l of geomorphic processes related toarchaeological site erosion." As stated in the draft Hpp, rhis effort will help close gaps in thedatabase by integrating.archaeotogical findings and efforts rvith the geomorphic model, therebyultimately assisting in priserving cJrturar sites-atong the river corridor.

The objectives for the-geomorphic study conducted bv Thompson et al. (2000: l) rvere threefold:(l) to test hypotheses of accelerated surln .rorio"-r-;i. post-dam period ,h;;;;';;;ffi"rt*apparent increased erosion rates at cuttural sites on pre-dam iolorado iJu.r,.rro..r; (2) to deyelopa predictive geonlorphic model to identil-v site vulnerabilirv ro gully erosion related to selectedarchaeological sites, providing a usefultooi for lon-e-rernr monitoring, preseruati;';;i;;;;;;;of these resources' and (3) ro ldenti$, the most thlearened sites so that GRCA cultural resourcemanagers can prioritize remedial aoion needs. Thonrpson 
"r "l- 

iloooi.;;;;,;;;;;;;;;.;predictions with on-site field er.atuations ro tesr rhe vialidiry of their model. They also discuss horvmonitorvarchaeologists can use this il;i';; ; ol..ii*, predictive toot for anticipating thevulnerability of sites to incipienr degradarion

. Using a variety.of variables' the resulting vutnerabilitv ratings were then applied to create apriority ranking of the studied catchments in Jrrruroi;,eos- This system provides cultural resourcemanagers rvith a better und.erstandin-q of erosiona! processes afrecting cultural sites so that they canstreamline the decision-making pto..r, for renrediariorr Tlus study also provides culrural r€sourcemanag€rs rvitlr a practical pteolcrlu. tool for anriciparing rlre rulnerabiliry of sites to incipientdegradation' and rhe best poisible erosion control nr...,,r., .on lhen be used ro protect the priceless

::::l11:::ources 
and associalecl natural habirar. Finaltr'. the srudy atso identiftes cutrurat areas thatwlll Deneflt tiont a sedirnent-laden flood and rhose thar nrav be negatively inrpacted by a flood, since

^Ltrt::ryptric 
invesrigarions lta'e si'en r...or.lr.,l. tir. 

"iiri,y 
ro berrer assess loss of site fabricallo tnerelore rnteqrity in particutar eeonrorplric settilrSs
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PREVIOUS STUDTES AND BACKGROUND INFOR.NIATION

- The geomorphology associated with archaeotogical sites alon.g the colorado fuver corridor (3 l7of rvhich have been aaivety tonirorlo, ur. ,".o,irn.nJed as eligible to the National Register ofHistoric places, and are o";rJ;;;;il;-R *;;,,;r," r".iria.r"o';;;. within the Area ofPotential Effectl)wa' tnu.rtigut;J;;il,".io; .i.i'rillill;dil;r.r",i", 
" 

( rees), Lucchitta( I 991), and Lucchitta et 
1, ( wi;, 'Ther. 

,esearchers io."iin"a p;" ;;inr,,,on and erosionfrom Quaternary times until the pr;*";;;;;ilil;#;t variety ofthese depositionar sequencespresent along the river corridoi- o.t*i,o 
"i"ppiis "t:sp".inc 

siies (Hereroro I 996a;Hereford,Burke, and Thompson r 996; H.r.r*i, Thompson, ino eurt. iqil.,i;il;ioo*oron, Burke, andHereford 1996) has provided an understanding olg.o;rprt pro."r*r?ij.ii"g these deposits,rvhich has' in turn' alloweo ,r,. ro*ulition ord'e rtv"p"irt..iJr.i ffi"b;;;ilra .t at. (r993), thaterosion of pre-dam alluvial t.tt* il at least inairectr/tr,e result of dam operiitions. However,Hereford et al' ( 1993) were tti,i.ir.i ror not estabri;;;g; contror site for comparison ourside theGrand canyon wherethe tiu.t ir i.reely' unconrrol#;i;*s. atthough the BoR would nor allowor fund it.

Hereford et al' (t993) and Hereford et al. (lgg5) described and synthesized the late Holocenealluvial terrace stratigraphy in rour J#ete srudv areas ofthe Furnace Flats reach (Schmidt and Graf1990) on the cororado River. rn ttrirlru.h";;;;;; rilruioitrrrod.o*prir. an extensivegeomorphic svstem that interfaces rvirh trv.o adjaceni*.*,"r0#:;,;;',i. 
"lfr,.* prain sysrem(Hereford et al. 1995; Webb, pringle,-and nirik f qgi ft,o,npson et al 2000) and the river channel .sYstem (Rubin' Schmidt, and N{ooie iggo, s.hriai ibio, i.hrnidt and Graf | 990). Hereford er al.(1995) developed metho-ds fotd;;;;-late Hotocene debris 

?:.r.bv inte-erating archaeoro-eicar andradiocarbon techniques from adjacenl flu'ial ,.rro""r. 
- 
j,., oaoirion, they produced and publisheddetailed geotogic 

ry9.s 
ortrv_o r.;"r itiu,uil ;;;;;;.*"r. Nrnto\veap creek (Hereford, Burke,and rhompson 1996) and Patisad", cr..k-lHerefoiJ rg-goul, rhat illusrrate rhe late Holocenestratigraphy. \' rv' r'v' u I z:

. , Hereford et al' ( 1993) also describedvarious geomorphic processes affecting the pre-dam alluvialterraces' particularly the effects of tocal ephernJral ,,r.on., netrvorks that crosi the terraces. Theydistinguished rerrace-based ,,r.r*r-fro, ,i,,.r-b*; ;,;;; ;"as,.i 
",i *i*n.r rhe srreamlerminates on a pre-dam alluvial ,.t*.. 

"r 
ir 

'"r.*r.r.i 
-i,il,;* river or a major triburarv to the river(side canyon-based)' They noted tttutrir'.r-uased strear's ha<l cut deep arrovos in the sand' pre-dam

lllilll e'xposing..and eioding numerous archaeological sires. Hereford et al (t993) furrher,suggested the possible effects of locat ctinraric , n.i;;o,;-;;;t ,r;;. .r"0,"r",t* ir.'-uu,,, rerraces rrrarcontain most of the cuttural sites

.- . T""fo1j e1 ar ( l99i) poirrred out the need to under-srand cause arrd erl'ecr relatio.s berr'een thepre-dam alluvial rerrace svsre* and posr-d.;,-;;;-tior', o,,a associared ;;;;::"i,,.;hYpothesized that the presence or clen-C",ri.r'o."t. r,,,," its regulate4 florvs ancl reduction insediment supply' had increas.o noturot .r".i;;r";.., o,,'or.-oanr terraces Betbre regularion ofthe colorado Ri'er, small ephenteral strear's probablv clrained to a triglrer local base level.
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represented by the pre-dam terraces- under pre-dam conditions, sand and silt deposited in themouths of small tributary channels during annual floods would infill previously eroded headcuts,thus preventing them from migratinf up-channel. with local intense iainfall as the driving force,channels are presently extendii'g heaiward and widening, as they adjust to the new post-dam baselevel' once streams reach thii configuration, erosion-of 
.upper t.rru.., is greatly accelerated,rendering remediar efforts diflicurt, if not, in some cases, frrirr"rr.

. If this hypothesis is correct' the size and characteristics of channel-margin sand bars along theriver are of criticat importance in determining rate and extent of erosion of cultural sites. A modelfor sediment transport ano oepos,* o, ti'e post-da, ;;;r";;, ;;;il fy schmidt ( ree'),schmidt and Graf-(1990), u"i R;L;;, Schmiit, and Moore (r990). The continuing rvork ofKaplinski et at' (1993) 
"u"iuuto.i."si"g conditions on channet-margin sand bars along the riverunder different flow regimes; their *ort i, also relevant io ttre modeling of mainstream flow andsediment dynamics in selected locations *"i"i.irs *iiur.r r.rources, a current GCMRC-fundedproject under the cultural Resources Program ui st.pl.n wiele of the uscs. wiele,s multi-dimensional model of.ftow, sand transport, and riverbed evorution has been developed and is beingapplied to four areas betrveen river miles os and 72 to ,iudy depositional rates and processes forvarying channet morphologies and sand supplies (wieie iqgz; wi"l., Andrews, and Griffin 1999,wiele' Gra[, and smith rigo; wi"ie and Griftin t997; wiele and Smith t996). The purpose ofwiele's GcNnc project is to assess the efTect of the opo.iionl;:Gil;.;r"i o.,n on sand barslocated near the rvater's ed-ee. Erosion of archaeotogicar sii.rit' ,n;';ti.,tfn .ro propagation ofarroyos has been tinked toih" erosion of the cotoraio Ri'er r;"J;;;1;r;, opening of Grencanyon Dam (Hereford et al' 1991, 1993). Data derived from this project rvill assist culturalre:our:1mana-qers in evaluatin*u possible impacts to cultural resources from flood inundations andrelated fine-sediment depo_sits ai'uaMn-e flow regimes. ihe study rvill also ;;;; rJn!il:geomorphic hypotheses' Together, iheie studies- mav be extremely important in predicting thelongevity of the pre-dam rerries.

I\,I ETHODOLOG ICA L A PPROACH

under the Hereford et al-. (1993) hypothesis, rvirh local inrense rainfall as rhe driving force,channels are presently extending h.adruurd and rvidening as they adjust to the nerv post-dam basele'el (the lowered level at whicl river sand bars are currentlv deposited due to re-sulated:florvs).small ephemeral streanls. are senerally re-establishing lrrades ro a lorver efTective base level.

11*:t]t this h1'pothesis is quiL'iable, ir has u"." .ri,iczeo for rwo reasonr, 
-aii 

;";;";";;settlng on a rvild riVer has not been examined to deternrine ,uhether ro"t. 
".*t.rnal 

factor (e g.,clirnate change) is causing rhe erosion; and (2) base_level 
"n"", *.", rr.Jt';. ,i,i 

"",r, 
geonrorphiclttechanistttforinducingacce|eratederosionbt,srrrallstreanls'

. Thompson et al 's (2000) tirst step \vas therelbre ro revierv related lirerarure on ahernatelrt'potheses' such as intensified monsoonal rainfhll, natural base-level chanee" and irrcreased animaland hurnan inrpacts' An annotated bibliographv rvas pror.i<led to GCI\{RC in an interinr report by
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Thompson, Potochnik,^|n! o'B1ien (1998:Appendix A, parr jl rhe^re-peat photography collectionof Robert webb' a usGS hydrologisi 
"onau.iing 

;;r[i; tt. upp.r colorado tuver Basin, was atsoinvestigated to record changes u, u-ny of the rruav-ri,.r. irr" r.r;.hers supplerent.d this collectionwith Belknap's 1963 photos and reihotographing oir.i"i.o sites. Iyluch of rhe numerical data hadalready been collected or was generated fiom aetu'ir.o topo;"p;; b;;;;;;;;,".,|;iilijo;;photography' Field studies cJnsisted of methodical obseriarlons and quantitative measurement ofselected catchments (n: I | 9) associated with archaeological sites in the Grand canyon. catchmentsite variables were recorded on a data sheet that is included .r Apil; ci" iitJ*oort.. Catchmentsites were identified in coordination with Lisa Leap, GRa; RCMp lead project ur"r,;.oro;;;;:;;that they could closely relate lo".ir",ri*.nt paramete* to rn" n.rruyit .li"gi..l ,"rources. Adiscrete number of catchments, as listed in iable s r, prouided the areas used l;;;;ii"rl""model' Archaeological sites and their associated catchment areas were chosen according to theircultural significance and associated-physicat properries, ;;; i;;;ffi;to the river, parentmaterial of the deposit, and type of iributary'ur.ur .;;;;Jffi;;;;' '- 'lv !'rv '!v,' P.'s'rt

To establish a control outside of Grand Canyon, the geomorphic team conducted studies inCataract Canyon. Based on initial field observuiion, and*consultations,ui*, nJi.i*il;;
determined that cataract canyon provide,s the setting m;ri;;rG** rir'pr;.-]"r 

'";;il;;;l
in Grand Canyon' Not only is Cataract Canyon in a-similar climatic zone, it carries a sirnilar pre-dam sediment load and has an annual hydrolraph oppro*iro,ing that or ir,e Grand canyon (Van
Steeter and Pitlick 1998). one difference is that'manl,river recirculation zones i";r;;;;;;;
are formed by constrictions caused by landslides and rockfals railrer;;; ilriJfJj;;;;;;;fans' Nonetheless. similar geon',orphic r"t,lng;;,J ;";;;;quences, flow history, and hydrologic
features occur benveen Giand ond crroro"i;";y;;; i;;;iilit, 1i. ,";;;;;;;,G;,;;
correlate the atluvial history in Cataract Canyon rvith that in crano currvon, once the rerrace
sequence rvas complete, deiailed topographic maps ;f ,;;;; -ta*r.Jr;rrTir"., .u.r" generated,
chosen because thev have trvo compon.nrc. ( l) corrrpler. ,.r.0.. r.1il;il di;"-,.pir"il;;;landterrace-basedstreamsrvithinismat|area.

Anoth-er means of testing the.base-level hypothesis in Grand Canyon rvas characterizing the
process of channel integration rvith the river at each of the selected 

"urlhr.n, 
sites. 

' ifrf '"ori" .,al (2000) did this by identi&ing all of the alluvial ,.rro..tpr*r"i 
""J 

t..-arnq.vhether eullies
drain toward a recirculation zone (upperpool, separation, or,!u,*tni.* b;;):;;;;r;;;;ff;;
{t]yitl ntargin bar)- Bv doing ,o, itt.,',uere able to record rhe presenc" of pr.-dur alluviunr (pda),

l:8-3 
fl:od sand. a.nd any'active eolian sand deri'ed tionr rhese <Jeposits. ft,is i,rformation pro"io"J

a basls for evaluating the base-level hvpothesis as a general process operating rhroughout tlre river
corridor The researchers' data indicaieo that channelization occurs as a resulr of'sorne cornbirration
ol'six processes- docuntented at each of the r,ua" ri,.-.: ii; ntt,,,riol fhn prourad.;;;r (;'il;;;
artd overtlorv' (i ) piping. (4) rrickpoint nrigiatiorr. is; ,.o.p r.,r.o, frorn rhe riier. arrrl (6yir,,iii,',g thoi
fornrs channels lbr runoff. The researchers also r..oid.,t any evidence of'r.Ji,".o, f.rri*"1,
irrcluding the presence of the I 98-l arrd | 996 post-dam tloocl sands at each catchnrent site cornpared
to tlte.presence of pda sand. The base-te,,et t,_r,pornesis rvas ;h.;;;; ;; ;;;i;;i,i,. iio ,i,.t
accordinc to the processes al \\.ork.
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Table 5. l. Cultural Areas in Grand canyon containing Study catchments

Reach Area River Mile/Side
Number of

Catchments
Marble Canvon Paria Cove 1.0/R

2

A.rehandle Cove 2.OtL
3

Ten Mile Rock
| 0.0/R I

Soap Creek l t.2/R 3

Willl''s Grar.e {{.8/L I
Little Niurkon€ap sl .7 -52.0{L 5

Main N:rnkou€ap 52.5-53.3/R l2
Kn'agunt Canyon

_a 56. l/R I

60 Milc Canvon 59.7/R 2
Furnace Flats Lava Canvon 6s.3tL 2

Palisrdcs Creek 65.{{ 5.6{L t0
Espejo Crcck 6(t.947.0tL 3

Colnalrchc Creek 67 .t -67 .S/L {
Tanlrer C;un.on 61i.9-69.0{L 2

B:rsalt Crurr-orr 69.31R )
Lou'cr T:rnner 69.6-7().3/L (t

Uppcr Unknr 71 5-7 l .6tR ti

Old Unk:rr Currp 72.ztR I

Lou'er Unk:rr 73.2{L 3

Aisles l22 Ntilc C:ulvon |2I.e-t22 {)/R {
OulErcs {
Fislrtlil C:ul\ on I 19 0/R I

l{t} Nlilc n9 7lL I

\\'cst ern C r:r nd C:r nr olr S;rddlc Horsc C:rn.\-on t76llR 1

OId Hcli P:rd ili2.1tR I

I ti6 nrilt-

-

f $6 2tR I
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rntinued

75

Table 5- I - culturar Areas in Grand

Finally' a conceptual model' developed with assistance from statistical modeler Ron Ryel, wascreated using precipitation, rvatershed, soils, and vegetation as the critical variables. Five type-catchment stud-y sites were selected frorn the catchnreirt sires listed in Table 5.1. The type sitesrepresent five unique geomorphic.settings thar coupred ;tilil;;;;;";;presented in studyareas with signifrcant archaeorogicar reiources and are as c"ii[r"''-"'r'vr']o 
q' v I vt^eoe lrev "t JtusJ

Il) Altuviatfar-Nankoweap
(2) Tributaryplain_palisades
(i] Talus slope-Upper Unkar/Furnace Flats(4) Debris lobe-t 22 I\{ile Canyon(5) Dune field-Lower Tanner

The researchers chose.to- rePresent these.geornorphic settings by modiSing a series of base mapsproduced by GCN{RG and Horizons, tn". iris. i"pi*r.ot,i. urre maps, produced fronr r998 aerial

::]::::T:f' lffj nrooucl of rteu' photogranrnrerric t.-.hnotogv The researchers had ptannect ,o ,r"e\rstlng base lrlaps available front the USGS (Herefbrd lolZu; Hereford, Burke, und Thon1pron1996)' GRCA RCN{P' and GCNIRC (GlS maps) fbr this part of rhe study. Horve'er, in scrurinizingthese maps' the-v encountered problems rvirrr scale. co\.erage-,-""il"gitili;;r;;;rvould ulrimarelypreclude effective one-dirnerrsional florv modeling (S. \Viele and s. Lamphear, personalcontmunication t998)' The.geonrorphic researcherirvere hoping ro,work urir'wi.i. ; ;ngl;idiftbrent strearnllotv events thiough setecred .o,.t',n',.,',,, on ,rr.r. riaps to berter fredicr the rype of

--ra:Rcach

-

I

I Area I nu*b*rFl
I carchmenrs I

| 90 nrile r89 7tL
I

l9.t nrile
| 9{ .4tL I

I96 nrile re6.zfR I
20 | nrile

2() | .zlR 5

202 nrile

L

20 l.9lR 2

Indian Canvon Ztl(t.5/R 2

Arrot'o Grande 207 7 -207 .S{L (t

Granitc Park 2(18 5-209. I/L 9

Belort Granite park
2()9.51R 3

Fall Canr.olr 2 | t.5/R I

Total 36
I 19
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rainfall event that would downcut the drainages. The new maps show excellent detail of drainagegeometry and topography at 0.25-m contour intervals. The researchers sought base maps with a largeenough scale to precisely plot details within each channel for use in flow modeling, such as areas ofchannel roughness, nickpoint locations, and stream cross sections. other data collected from thetype sites included soil infiltration rates, grain-size distriburions, surface g.ology,'uni;;"*";;archaeological sites. ' Q ----- 'vsrrv'rr' Jqrrqw 5st'rusJ' srru rvvatrvrr rrr

. Resulting from the modeting process was the indication that slope and drainage basin area areprincipal components driving eiosion, while vegetation seems to be the principal componentresisting erosion. Active 
"oli.n 

deposition ,..rJto be the predominan, pror"r, io, ,;rtj;;;preventing gully erosion; yet this pio."r, is dbpendent on fresh sediment supply, which has beenprovided recently only by the | 996 flood sand. Furthermore, eolian infilting is mostly beneficial ifthe source is fresh flood iand rather than pre_exi;;;;;.r.

. 
RESULTS AND CONCLUSIONS

Thompson et ar. (2000) report: 
-'----r r-' - - r'vrro rwwrrvrr'r rrts

Results of this study indicate that the balance between catchment erosion and flood-sand
deposition in Grand Canvon has been disrupted since emplacement of Glen Canyon Dam.The geomorphic response to this condition is gullv r.;ru.n.iio;, ;il-;orvn-cutting isinitiated and accelerated. Also, terraces lying beiow-cultural sites or" no I;";;|6p:;
sustained at their higher pre-dam levet. The ieduction of fine seaimeni rrppLv t"-a] rid ""iclay) has- propagated headrvard erosion at terrace risers, providing a link for gullies draining'onto higher terraces to be integrated with the river. The result is increased rates of erosionon the cultural terrace through channel deepenine .na .uiJ"ii;g. l;., ;;riving at rhese
cbnclusions' lve investigated two hypothesei that might account for rhese changes and
developed a mathematical model for predicting erosioriorpr.-J.t",;;;r;;; Agiio,iijl. 

''

The first of the two hypotheses is the climate-variation hvpothesis, which states that increasingintensity of rainfatl has accelerated erosion processes prom an examination of previous rvork. it
appears that warm-season precipitation was nrore intense than averaqe during the decades beforel932' rvas less intense from | 932 to 1980, and has been nrore inrens. ihun u.,.ig. oguln ,1n." isio(Tlrompson et al. 2000: I | 3)- Previous rvork on rvinrer-season rainfall shorvs . ri;il;.-;;"r" "l*giprecipitation in the first decade and last trvo decades of the trvenrieth century. Their overall
conclusion, hort'ever' from eramining rvearher stations throushout the Colorado River corridor is
tlrat rvarm-season rainfall interrsity did nor significanrly charrge in the 32 years befbre and after
ernplacemenl of the dam- AJthough Thonrpion et at. 1zoo0) cannot reject the hypothesis that
increases in precipiration have .nrr.-d increased gullying in the 1980s and 1990s, these pulses of rvet
and dry periods also occurred irr pre-danr time- a]rd ihe-restorative effects of annual floods probably
outrveigh any subtle differences in precipirarion patrerns.
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Actual erosion of a particular gully probably occurs during a major rainsrorm and flood, *, ,n.condition conducive to accelerateJ eroiion-flooo r"na, tr,at are not replenished in sediment on anannual basis-is already present- After eualuating each site for processes that seem to be drivingerosion, the researchers support the secona 
"itrt""t*" 

it*ltr* that they evaluated, the currentb-aselevel hypothesis (Hereford t, 
"i. 

ieel;. Thompson et ar. (2000) agree with previous researchers(Herefordetal. 1993;Lucchitta.rut. tqgs; SchmidtandGraf 1990)thatpre_da;;;;ffi;
stage of net erosion, accelerated by the lack of renew.Jrin.t sediment. A few catchment sites thatdid not support the base-lev.thydth;;;;;;;;fi;#r;* rhompsorret ar (2000) suggest thatthe cuffent hypothesis be clarided to include tt" inri.r"","l "r""J;;il. Therefore, the new
lTlllttg base-level.hypothesis suggests ,tr., ,.rurr."il""ajffi; *.ri ,our.e of sand areInstrumental for healing gullies and replaning or maintaining to*ri;.;;,-;;u; ;r#;;';supplv of materiar ror.Itiln o.porrti* t",o it" uil;;.*.
. ft: geomorphologists have documented evidence of cut-and-fill in pre-dam terraces at a fewsites' cut-and-fill structures in terraces provide evidence rhat gultyeroriin .nJ'rrli.i;iiii-ititl,i

by river sand has been an ongoin*e pio"or untit recentty. il;;;;;;;piru tt rt this dynamicprocess has been upset by the taci of fresh river sand ren"*"r.- o"rv-*rt'.r.t"r*y;;fi;i;;;
expo.surT within a-n {oyo or side canyon were any cut-and-fill structures obvious in the
:lTlt!.phr, a1d onfv three areas outside oithe Herefoiet,t. tlslij *d;;;rh";;&;:#:
rrll structures: Espejo Creek, Soap Creek, and Arroyo Grande (see table s. i). rnis type of cut-and-fillwas also noted atJwo sites in Cataract Canyon *h.r"the geomorpti" r"r.urii;ilffi;;;
exposures' one at Rapid 12 and one at Range Canyon.- Any evidence of ,rrir. rp".in"
::_1rTi*lo-eic 

srrucrures lends support_.to the basiJevel irypothesir. that gullies eroding pre_dam
terraces were periodically infifled by sediment from ,.rror.iiu." pre-dam floias.

one of the most,critical aspects ofthis study rvas the documentation ofany renerval of river sand
and windblown sand at each site. The pro."r. of ,"grading terraces ano innltin*e channels or swales
:i1:rytiyely interrupt the channetizaiion prorrrr,-b.st iriustrated by the pr;r.;;;;;;;;;;;;;;
| 996 flood sands, which were identified by tr,"ir''eon'*,orcgy, ;r;r;ri ;;;il;;:';;;il;;community and maturity, and associated diiftwooa pibs and d-agnostic artifacts included within
these piles. 'ln their interim report to GCMRC, Thompson, potochnik, and O,Brie;i;ili;;";;;;;;
preliminary results showing that 6f/o of all sampti carchments studied rt.". ibsj ;ffi ;;;;;
deposited at their base. The work ofJack Schmidt and paul Grams (unpublished oaial, ,ril;d;;;
the l983and lgg6floodsandsforfiveGlsreachesintheGrandCunyon,rr.,orulirnirurresults.

. Eolian infilling of gullies is one of the strongest restorative forces operating at archaeologicalsites' Eolian^deposits are important because ,il'.y .un o'erlie archaeoiogi.ot ierru".;;y;;.;;i
nreters (Hereford et al. t993). Dunes can protect archaeological sites fi;r;ii";Jr;;; b't f#";
ntrtoffto pond telnporarity before reaching the river. ln agreement rvith obslruations by Thompsoi
and her colleagues,_Hereford et al. (1993) originallv eiplained that.iu", re.ra";;;;.;ftil;;
imnrediate source of eolian sand. In places of:high-eolian activity, rvhere fresh river sand is still
ar"ailable, Thompson and her fellorv reiearchers noed many gullies'that nua uern innrruJ rc*"iiy.
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GRCA RCMP's personnel and their.monitoring data were consulted in assessing the averasevulnerability ratings of sites to determine ifthe resulti ofThompson et al. (2000) generally correlatJdwith those of the monitors, which overat they did. To carcurate a sites,s 
"rr"rug" 

vurnerab'ity,Thompson et al' (2000) calculated wlnerability for each terrace at each catchmenr. This calculationtakes into account the vulnerability of the terrace immediately upslope, with the assumption that nodegradation has occurr.ed, tn rhis'way, they were ;[ ,;;"duate the effectiveness of the terrace"sponge" across the whole suite of t;rraces. These weighted average ratings for the teraces percatchment site are provided in Appendi- s.rii";;;;;?,i itd;j. 
v v (v"qvsr pt'|

To detect trends'in vulnerability throughout the canyon, Thompson et al. (2000) grouped valuesfor upper terrace rnrlnerability to i.oto[hi^c191ch ,ni g.o*orphic setting. Do reaches ctoser rothe dam show a higher 
"u"t.g. 

vritnerabilitp rhis is noi it. ..r"t all reaches except the Aisles (seeTabte 5' I )' which iut tuu,t.itiuily io*o average wlnerability, show similar average wlnerability.Evidence of eolian aaivity ir .t;;;;"t at many of the sites in the Aisles reach, and te'ace areastherefore generally tend to be larger than those in other reaches. Thompson 
" 

4.1il;;;r.*;numerous drainages that travel through or end at dunes and noted thosethat have been temporarilystabitized bv active eorian sand accuiur.tin! iiir,; ;;".s..;";;;:;;r. dunes that havebeen vegetated often show recently rejuvenated streams that are forcing rr,.i, *f iffiil.;:";;many cases, they documented'1983 flood sand that had been blown upslope, ;"firii'"s-,i;;;;r;ithese streams' Horvever' they felt that rvithout renerved fresh sand (from a sediment-laden flood

ffil};: ';r,".?r 
a marter of time until these streams breach the r983 deposit una,u."oi;l;;;g;;;;;

The alluvial history of cataract canyon, like that of Grand canyon, comprises several distinctsandy alluvial terraces that can be identified by diagnostic fearures. Through various radiometrictechniques' such as dendrochronology, ruoio.uiuonil;;, and identification ofdiagnostic artifacts,
fe seom:rpholo*eists attempted tJcorrelate cataract 6.nyon terraces with those in the GrandCanyon' This chronological association set the sta-se fbr comparing erosional pr";;;;; il;;Canyon, tlre pre-dam analog, to those in the Grand Canyon.

several sites rvith excellent terracq sequences and -eeomorphic settings sinrilar to rhose in GrandCanyon rvere identffied. The most prominent cluJs to terrace level rveri distinctly differentdriftrvood lines. sedimentolo-ev, vegetation communirv and maturiry, and ,.1.;i"; ;;;;s*J;r"riposition above a given dat-urn b".-ih"i tu;;;';;;r. ,r" ig. "r'i"iru.., came from

*:1:tlt:nological and.charcoat samples, percenr silt and clay, and diasnostic anifacts found inIlle soll or ln drltirvood piles. A nrore detailed analysis of terrace corretatio-ns is provided in the finalgeomorphologv report- Although terraces in Caiaract Canyon are not exrensive. they display a
sequence that overall correlates roughtv with that in the Grand Canyon. The exceprion is 

" 
terraceequivalent to tlre striped alluviurn, un-rpp., terrace conraining cuttural resources, in the GrandCanvon' lt is likelv that this tlood deposit has been buried bv ralus slope debris or rockfall. which

are frequent in Cataract Canyon.
The base-tevel hyporhesis is founded on the facr rhar rhe dam has interrupred g7o4 of rtre florv

ol'sedinrent lllotyh the riv'er corridor in Grand Canvon (Andrervs lggl). n o,np-ror,;;;;k.
and O'Brien ( 1998) maintained tlmt ongoing "natural; erosional processes at the culturat sites have
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taken precedence over the "natural" restorative processes that would have otherwise kept these sitesrntact through the millennia. To assess what mighr;;; r;;ii;br;;';;,.r,r"n, ro integratewith the river' they documented the six processes that can .*il;;;;}ii, *i.gru,ion Each ofthese processes leads to the formation of a channel across a previously flat terrace surface,,rvhich
I1or., 

in-,-urn, to the o.u"rop,n"nt "i. ti,t'ln.ih;;'il.rl, ,.oon (Thompson, potochnik, ando'Brien 1998) and the 
"ytt"^ni 

final report (Thompson et al. 2000), it.g.L,norpioiogirtr rummarizedthese processes for each of the:o ouaf ur"as examined G." T;Li;;ii ;;; area, carchmentand river processes are discussed; the condition ofrvhat has been termed the pre-dam alluvium (pda)terrace, the terrace containing cultural deposits/sites, is assesseda,ffi"nri; ;;; ,"r;o;;;; ;i;lflow is rated, and the mosr cirrren, irprii.*.il;;r ;;cnce ncr'rp stafffor existing sites inthese areas are compared.

overall, oo% of 
1le 

catchntents supports or strongly supports the base-level hypothesis, whilel3% weaklv support rhe hypothesis, and-onty zo4;";;ffi;'; il;;;ruil,o onty five studyareas and eight actual catchments that did not support th. rrrtorrt;J;;";;;liypotr,.rir: ,;;;i;;that erosion of these sites has liitle relation to thi presence and/or operation of Glen canyon Dam.(Restorative refers to incorporating into the hypothesis the importance of periodic sand renerval tothe bases ofgullies and terraces [ri'ompso" 
".i. 

jooo,r icf.l fii;;fiilil;;"';',r;;;
pre-dam arroyo cutting and banklretreai rvirh little to no pr"dar annual flood deposits (pda) or l9g3to:tdj.pgrits. The sires are Arehandte Cove (Catchments A. B, qjiln;;tffi"dG;;;;
A)' Basalt canyon (Catchment.B.), Arroyo Giande (cut.ir.nt A), and Granite part'(tatctr;;;
F Td F)' Studies of repeat aerial and obtiqr. ptrotogruidt; a;;;ftun-,ffi;'*; irrrir.i-'il,li
befbre closure of Glen-Canyon Dam ferv'guliies rvere incise; ; ;i.6iil15;;j ;;;;;,;#;rnvestigations in 1998 ano lggg only the largest arroyos such as those at Axehandle Cove. Tanner
L anYon' Lorver Unkar, and Arrovo Grande. were present in pre-dam time (Thornpson et al.2000:t l4). - r'---"'

RECOMM ENDATIONS RELATII\G TO
TH E CU LTU R,{ L R.ESOU RCES IT I ON ITO RING PROG RAITI

Based on tlte geomorphic research conducted to date. the current base-level hvpothesis (Hereford
et al 1993 ) is strpported as the nrain concept under rvhich the NpS RCMP shouli u. u*tng a..i;i;";
ftrr presen'ation [ersus data recove$in ti',e fornr of ercavalions. The current g.onlo.p-hi. studies
Ita'e getterallv indicated tlrat rhe river- . rerrace- . ona ,io. .an;;";;r;';;;;;.rorion afTectingo'er 100 of rhe arcrraeorogicar sites in the corridor is eraceruateo uv the operation of Cr"n cunyoi
?::l- lre r!''ised geornorphic hvpothesis and conceprual nrodel should be,,..a o, ii"-u.tir'r.t
lllaKlng dectslolls concerning u'llen to conduct presen'ation eflbrts at sites and rvhen data recovery
is tlte neces-san'action to ntitigirte darn-related irnpacts to cultural ,".orr.... 

-

Tlre NPS RCt\tPis an exerttplarv prouranr thar should be a prototype fbr <llher rrariorral parks.
Yes' it has sonte protrlerns. btrr tlier'.un b" ,"nr.died br. refinirrg rnethodology and data Inanasenrent.
Dtrring llreir site er:aluations. RCI\'lP slatl' slroulcl riack ,uhlre and .uh.-,, r"rro.r-b;.;;reams
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become integrated with the river- A refined protocol for distinguishing terrace-based from river-based streams is gf. utmost importance in iracking the history or t[r." or""rr. Thompson,Potochnik, and O'Brien (1998) r".o.r*oed identising the 1996 and t9g3 flood sands wherepossible; if a stream incises ttrese Oeposits, it should be clonsidered river based. RCMP personnelshould be trained to recognize these [ey deposits at all monitored sites. Furthermore, their attentionshould be drawn to heads of small streams rvhere they can easily monitor, measure, and mapheadward migration or streambank widening overtime. t'hese observations are important, as severalof these streams mav soon caprure and iniegrate with ." "l;;;j;;;;;;hment. whire thissituation is addressed in the geomorphic model, monitoring of heads of streams should continue,using the current geomorphi. dut., coupled rvith rhe existing RcMp data, as d;;;;;;i;;.'"-
Any future monitoring-acrivities can 

.benefit 
from applying the basic geomorphic methodsemployed in the study bylhompson et al. (2000). witir some training and orientation, futuremonitors can easilym-easure changes in gully depth-at their pre-established points of measurement,track horv points :Tt I " 

t..tti, plot, and evaluate the rares at which . i.rr.r" is degrading ora-egrading' The NPS RCMP should also immediately employ the priority ranking of 22 catchmentareas summarized in Table 4-2 in Thompson et at. lzoob:l | 7). These rankings are based on avulnerability rating.of the top ror.r" gr"uter than 50 on a scale of I to 100, in conjunction withgully-depth ratios' High wtnerability ritings grearer than 50 and gully-depth ratios greater than 0.5indicate that a catchment has alreaiy incisedhost of its rerrace depth and that m;;g.,b;';A;;should theretbre lbcus on data recovery. This rvas the case for four cultural areas in fbur catchments:Arehandle cove (catchmenr e), pariiades (carchmenr B), comanche creek (C;;;,n;il;Arroyo Grande (catchment.A). and archaeoio-sical sites init e vicinity of Catchrnent B at palisades
have in fact already been rLcornmended as hi'ing a hi-eh priority for excavati;;';;;;;;(2000)' Individuai catchnrent site ,n ln.rabilitv iatings- and summary descriptions are given inAppendix B, ancl air photos of the catchmenr tocationslre provided in Appendix D, of rhompsonet al' (2000)' These appendixes should be used during fieldrvork to guide NpS RCIup nronitors andmanagers in assessing and prioritizin*c sires recomme]rded for r.*.iiuiu.,ion

Thornpson, Potochnik, and O'Brien ( l99g) generalty agreed with GRCA RCIvlp,s emergencypriority ranliings for FYl999. They obsen'ed rhat gully erision was much more of a threat ro the
resour.ces than r''isitation. Thus. they believe ttrat ttre uest mirigative efforts w.ould u.lr it - r"r, "ireplenished sedintent from a .onrroil.d flood. Alnrost all the catchment sites rhat they recorded haddeposits of 1996 tlood sand. and aboul70o,''o contained ertensive tgg3 sand deposirs. Thisirrfbrmatiorl suggesls that a controlled flood betrveen the 45,000 and g6.000 cfs stages rvould
etlbctively restore much sedinlent lo rlre bases of'lrigher terraces rvith arc6aeolosical sires and rvouldpro'ide tlre supplv from rvhicrr n'ind coutd derir.eriedinrenr ro upf", i"r;;;;-='

. Tlte hiqh stead)'florvs ot'1996 and 1997 seemed to hare had rhe most devastating inrpact toloNer {erraces. as bank retreat exacerbated grullv erosion by shortening the distance and steepening
the slope of streams (Thompsort. Burke. ancl Porochnik | 997). Theiefore. any high steady flows
firllorving recentlY deposited river sancl rvill tend ro negate the benefits of terrace building.



Ancillary Studies: Geomorphic Modeting g l

The use ofgood base.maps and repeat photography is critical !r etregtively monitoring erosionalprocesses on archaeological sites. New photog-rammetric technology thut ur., u"rial photographyto create detailed topographic maps (accurate to 0.25-m contour intervals) is a cost-efrective nrethodthat should reduce the amounr of on-site nroniioring ;;;;;;;;.''"''J 
4 wvi!-e'vvttvE; rtrsr'rtuu

The conceptualgeomorphic model provides the best means foi filrj predicting the susceptibilityor wlnerability of recorded archaeoiogical sites and orlrer significant cultural resources tbdegradatiol lot geomorphic processes- riir *oi"i'irrlirr*inated which sites or cultural areasare affected by dam operationi, which shourd continue ro b. ,onit"r.dt;;j;;,;*;;il;;;;
photography), rvhich ones should undergo pr.r.*u,i* .n"ir il|i;;ot ni'ioni,oring of theseefforts, and which may require data recovery

In lieu of the use of aerial photography, scaled photography and total station mapping should becontinued and refined- This nrerhoiotogy should L" t ir,.i ii**;;;;;;ilCcunc surveyors.Nlaps and photographs can be used to measure rhe severiry 
"f 

di;;;;;; r;;;, and they are atsothe best source of data on the locarion of erosionar impacts ;il;;;;;;;;;.. to disturbancescaused by the dam's operarion. F;;*pre. maps .., iri;;;;;; i"-;';;;;;;;il;#.;
erosion of beaches has increased stream gradients, iurned rerrace-bas"o aruinag;, iil;ir.#::";drainages, and forced visitors fi.rrther into archaeoroeicar sites.

',,^j,:j:|"1:::::l 
monitoring of sires in 

.sand-v 
deposirs shourd be based on a seomorphicnlonltorln*q program' Such a pro-cram u'ould include quantitarive monitorinq of river t-erraces'and

dunes thar courd conrain surtace and rikerv buried .;r,;r;i ;-;;ri,, il f;;; il;;**ri;i(2000) propose a nrodificatiorr ro the current RCNIp ro i*r,ur.;t;;il;;;;;i-*-."orrr.,.enrs at eachcatchmeil and/or pho-togramnretric-srr,re 
.lepear 

nrapping ,o n'oid .J;;r; fi;;r"rk;;;;;
resulting impacts of this rvork to rhe sires The geomorphii researJ;;;;;Jthus tar on the large
sample set of archaeologicalsires should be explnded ro inclucle the remaining ri,"r lo..;;;-;*il;deposits' An actual list of those archaeological sites inclucled rvithin trr. riq .ur;;r;;;il;;
study areas should also be 

-senerated and expirrded as a<lditional catchments are recorded in relationa --- aJ qrv rv
to archaeological resources.
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CHAPTER 6

ISOLATED OCCURRENCES

Dennis GiQtin and L),nn A. Neal

INTRODUCTION__..vr{

During'nt tttl-1:?logical survey of the colorado River corridor, 4g9 isolated occurrences (Ios)were reported to have been documented (Fairr.y .i ui tgii,itii, il ;;;# ,r*" ava'abre for onry436los. (since that survey at reast one more rb nas ueen.aa.iuv 6ffA i;i* stafr raising thetotal number to 43i,) FairLy et at. (t e94:8) pr;";J;j;;iyirtef oefinitions ofsites and ros, and thedistinction between them was upp-"iiry baied on a fierd ol.irion atf;; ilil;ecording a curturalmanifestation was worth tt't 
"ron. 

-tsolatea 
occurrence aui. *"r. not analyzed or discussed in thesurvey report' leaving unanswered tt e qu"stion ;ililios might be types of cultural resourcesthat need turther attintion. whv are til;;;ffi:t impoiant? isorated occurences mayrepresent periods ofprehistory ot hirtory thar are not orherwise i.pr.r.nrJ;;;;r... For exampte,it is quite common to publish ,.porti on individuat pafeoindian projectile point finds, becausePaleoindian sites are so rare that L"." ir"r.i;;;;t .l,i'onu, irbon"it iiiorm"tion on (r) therange and intensity of Paleoindian occupation, (2jpoint typologv.#;b"t;lii" ltrlri" rechnology,and (3) movement o^f an! retatlonsnifs betrveen ialeoindlan popurations based on distribution oflithic raw materials from know'n touti"r, second, isolated occurrences mav represent portions ofa settlement system' 

.For exantple, large nurb.r, 
"i i*r.,.a Late Archaic projecrile points in ahighland area may indicate ',. of ti. urea for hunting. in contrast to a lorvland area that containsbase camps ofthe same period, inoicating ;."ril;-;ii;;;; turaging) srraresv for the Late Archaicperiod' or' a survev area may'contain +;ili;;:iioJ"c-piuiluru;il;;.. rvas repeatedryused for harvesting saguaro ti.rit bv residenrs of a'iuase o*ri[";;;;;;i:;rea. rnira, isotatecloccurrences may be parts of sites, for insrance. *,rrar i"iri;ril;;;;;;;;;;iroi.i.o;;ilil;out to be part of a system of cairns marking a trair or boundaii 

vv ("' '!Jv'q

Given the concern of ccN{RC' Bol, the PA parricipants, and others involved parties withdocumenting and mitigating the effects of the op"ro,ion;;-cr;;b;;;;;;;'.urtrrat resourcesalong the colorado Riveicorridor, it shourj 
"", t. sulpriring ;h;;;h" #il;'ffi;j;;specifically raised the question of rvhether isolated o..u.r.^."r- 

"r. ,.,',oru likelv ro be the lastremnants of sites that have rargerv eroded o,'ol, or'1,.;;;;;r;;;J;;il; ,;;;:r" jusr beginningto be exposed bt' erosion Nrore specificauv. ir,. olii,rii;,;;;b:. il';;":"iures for recordingthem' and the lack of analysis of'related oo,. r"ir.Jit r..'o,,..,lons. (t) rvere isolared occurrencesrecorded consistently? (2) do some isolated occurrerlces represent types of hr,;;;l;;;;';;;represented by sites? and (3) are any it"l.;;;;"r.".J, ,r* earriesr evidence of sires rrrat are beingexposed bv erosion or the last rernriants of narurat a'or'aties r;;;;"-;;;;il or sires that arebeins eroded arval,J These issues are tr.ared i" 
"ra., 

u.i",_,

8i
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EVALUATION OF RECORDING FORMAT

The key issues in evatuating the methods for recording los were ( | ) the definition of los and (2)

::ffi;lency 
of the recordin-g oilor. Fairley et at. ( rigci defined sltes and isotated occurrences

Sites are broadly defined as one or more human-made features or a cluster of artifactsrepresenting a former locus of human activity. No minimum number of artifacts or arealextents were delimited, since the slrvey aimei to record .uid.nr" of past human activity inthe canyon, and many activities ao ni result in the deposition of numerous or extensiveremains. The cut-offdate for recording a site rvas approximatery r960.

Isotated artifacts and other remains that could be indicative of past human activity but didnot warrant the time investment of a full recording 1. -e., isolated charcoal stains rvithoutassociated artifacts, possible- wall atignments, or cleared areas unde, un ou.rt u"nil;;plotted on aeriat photos and design.iJ 
", 

isorated o..",rr"";l;,;dr;i;;dey er ar.1994:81.

This distinction betrveen sites and tos contrasts rvith other definitions of these types ofculturalremains' The Arizona State lt'luseum (AsM), for exanrple. ao"tnoi prouia.'.trr.l definition ofisolated occurrence but does detine sites in deiail. Sunrniarizing a | 0-page discussion, ASI\I definesa site as a bounded area that "contains one or nrore archaeological feaiures that are at least 50 yearsold' including artifact-.:T.1tt.tionr, purpo;;tui;;;rions, excavations. or deposits, or rheremains thereof " (AlM 1993:A-10).. Among ll6 defined fearure rypes, ASN{ includes aslr stain(ASM 1993:B-2), cairn (ASIr{ 1993:B-3), charcoal srain (ASI\,I (r993:B-3), clearing in desertpavement (AsN{ 1993:B-3)' undefined rock alignment (ASIr,l 1993:B-13). and undefined rockfeature (ASN{ 1993:B-13), all of rvhi.h.r" represented in rhe isolated occurrences from the rivercorridor surv'ev. of course, ASrv{ arso a.elngl archaeorogt;;r ;j;;';ij;;;'i;;;,';';;;;'"].Many of the isolated occurrences recorded.during the ,u*.].: rvere probably.creared by river runnersin the past 50 years and correctly evaluated in tfre netO bv tlie survey archaeologisrs. but because thearchaeologists did not record the reasons for their evaluations, managers have no rvay of knowingrvhether specific isolated occurrences nright u.ut tirilr., ,rrdv. we slrould atso nore tlrat inadditional guidelines for defining sites, Fishl Dgl)specitieJ,rr., .-i"r.'rn""iJ.""r,st of 30 or nroreartifacts in an area l5 m in diameter.:)cepr rvrieri an pi..;;';p;r;;"0*;;-r*r;'*-,;
artifact; should consist of 20 or more artifacis in an ur"o i5 nr in i.rfr., it:;;;;p., of artifhcr arepresent' should be recorded if one or more features are associated rvith any arrifacts: and should berecorded if trvo or more.features are present. Fislr ( 1994) leaves the recordirrg olisolated, nonlinearfbatures rvithour associated anifacis (incltrding rock piles. rnine shafts, prospecring pirs, andunidentified depressions) up to the discretion of r'e arclraeologist.
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^,.^Il-tlnlTajo 
Nation Historic Preservation Department (NNHpD) has succinct definitions forbothsrtes and IOs:

The definition for "site" on the Navajo Reservation is: "The location of an event, beliefl, oractivitv, a prehistoric or historr. o".uputrn 
";;;;ily, ;;';;;,il;; il ,,.,].,rr., wherherstanding, ruined or vanished, where the rocation itserf mainr"i"; hi;;;;,;;;;3;{;;;;;traditionatcutturar varue regardress oirhe;;;;;i;;;;;il;il;;;;;.;;s,re rs anyrhinsthatfa||swithintt,ep,e""aingil;;;;;;'';;in]ununisotatedoccurrence.

The definition for "isolated occurrenceu is: "Any non-structural remains of a single event;alternatively, any non-structural assemblag. or;;ro;i,iu.tl|"yil'", fb-., u]j'*.r, rvithin anarea of l0 sq m or less, especially if it is orquestionable human origin or if it appears to bethe resttlt of fortuitous causes." The number;"*;"*osition of observed artifact classesis a usetul-rule of thumb for aistinguishing berween. rir!."i"";;ffi.:"i"ruu^ unriketvfor example' that the presence of tf,ree .rtif.rt classes (e.g., lithic J.bi,rg.:E;;li ,1"'i" J;sandstone fragments, and pottery) represents the remaiis of a single ilei, similarly, itseems unlikely that two sherds from diiferenr vessels or two pi;;i;;uii.g, rr",n ffiil;parent materials, togethertrith a snnll ntrmher of irems from a second ;r;i;';i;;;,represenr a single event [emphasis in original] nffVfbO l99ll. r"-'

The Colorado River corridor survey rvas intended to record all evidence of past human activity.Horvever, in addition, the sun'evors recognized that r"un, uJrili;;uii i"l'v ,*uu numbers ofartifacts' and tlre survel was also designed to document t-h. condition or.utrurjilr"'r# r" ;"eroding en'ironntent related to physicaiand human impacts.;rr.-d by;" "od;" "rcr* c."v""
::,TJ::ll directlv and indirectlv;. Given these circumstances. . nurrt*"r, ror" obl..tive definitionoItso|ate0occurrenceswou|dhavebeenmoreappropriateforthesurvey.

one revierver.recomnrended that rre give the National Park Service detinition of isolatedoccurrences, another expressecl the belieit'hat the survey crews used a definition of isolatedoccurrence that rvas more explicit than the one given in the final repon. r"opr" ,rio .t"rr.J 
",, 

,i;survey' horvever, stated that thev rvere told not-to worry about isolated o..rrr.n..s and that rvhen
they found items or features thai.u"r. not definitely of cultuJ;;il;r";;;;;;;il;;;,;
siqnificance (such as probablv less than 501,ears oldor in disturbed i"""-irl. trr.y rrrouia plot them

:ilh: aerialphotographs along rvith a brief noration about rvhat they.,,uere Afier the suney \vas
completed. the authors of the survev reporr rvere inslrucred to compile u lirr of rhe isolated

:::-T1::,t::11:lt: det'initiorr provided irithe final reporr rvas formulated (Heten'.rrr"tll;;;;'
communlcatrcn 27 January 2000)

During the tieldrvork, isolared occurrences \vere assigned an item number and an Io number in
accordance rvith the G.RCA Arizona quad numbering syJrern used for sites. Rivernrile, uanr. and
aerial photograph number.*'.r. ,".oried A nrap number, cre\v designation and session date at ttre
tinte of recording' descriptiorr. arrd physical .ertirig rvere also given, as rvellas b.ri.;;;;il;;;;(;;;
and counts. ctrltural affiliation. dare. and funcrion ,u.r. no-,'r"."rJ.a. i"-;;r;;; N{osr isolated
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occurrences were plotted on 1989 black-and-rvhite aerial photographs, but, according to christophercoder (personal communication l998), a crew chief fo, ii. ,r*.y, Ios were not always plotted onthe aerial photographs, and the spatial database for the los is thus incomplete. coder (personalcommunication I3-september 1999) further confirmed that during the first, and probably the second,field season' an lo-list was tt.pt, uut by the third session the ciews switched'to just plotting anddescribing Ios on the aerials' A'table of isolated finds was rater created from information on theaerials' as confirmed by the field director for the survey, HLr.n Fairley (personal communication | 3september 1999)' (This procedure r"y u."ount for the air.r.p*rfilih;;;;ber of los reported[489J and the number ofticiaily ,."o.d.d t436].) 'vtwP*rvv r''rE rrurl

The table of isolated finds docum.lti.ng 436 los rvas prepared in May of 1994 by Jan Balsomand christopher cod-er (A'ppendix D of thls report)- rieiaure was not included in the December1994 survey report (Fairley et al. 1994) because oithe confidentiality of site information but wasincluded in the mailings orine ,.po* to the tribes. GRCA RCMP staffconducted a thorough searchof their files but rvere not able to locate an electronic version of the Io table, or any additional listsor notes pertaining to los. Furthermore, the los were never plotted on topo_qraffi;l}l';of,6,;;legal descriptions or UTM coordinates- 'r vrvrtsu L'tr tuP'-qra

DISTRIBUTION OF ISOLATED OCCURRENCES BY DATE AND ryPE
In order to determine rvhether activities represented by the los are different from activitiesrepresented by the sites, SwcA rvent through the lo rable and rried to classig tr,e los Lf iil;.;;;and function or tvpe' swcA counted all flaked stone and ground stone as iithi" Io, (funher studyor tuller descriptions might shorv some ," u" er"r';;: ;;;;;;:;ffi.* Native American).Formative isolated occurrences were those thar incruded pr#;;;;;#;;;a"possibte rerrace sirervas also classified as Formati'e. swcA classified cair.ns, rock arignm"n,r, uJ ,; ;;;;;;;;,modern' or historic if these temporal designations appeared rvithout question marks, and as undatedif question marks were appendid.

Fairley et al' ( lgg4). did not present summary statistics on the distribution of sites andcomponents by chronological period, but SWCA's estimate is that the distribution rvas roughly 5yoArchaic, 45YoFormative, 2096 historic Not;t.n .ri."". iiy" e".";;;;;;; i rry"undated. Thedistribution of los is approxirnately 12.lyo Fornrari'e, 32.0o^ historic (only about three of thehistoric sites are Native American), uno s-s gx undated (including 26.loh hat are lithic los and | . t%undated prehistoric)' Thus, unclated cultural resources and lristoric Euroamerican cultural resourceswere more likelv to be recorded as isolated occurrences than as sites. wlrerher undated culturalresources rvere cultural or nattrral rvas ofterr urrceftairr. The large number orr,irronllorlr;;;;
lltt 

t":lft of mass p-roduction (resulring in the crearion of nrore trash) by Euroamerican society andtrl part the result of receltt arrd ortgoing deposirion coupled r*ith less time tbr deterioration.

lrr ternls of lO function or [\,pe.
rock alignnrents (22) rvere rouri'ely

catrns (i l), stacked rocks ( l6), and drl,-laid masonry \valls arrd
recorded as iOs. Charcoal stains (particularly if tlrey \vere not
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associated with artifacts) and f"gt"nlr_,of,charcoal (especiaily in overhangs and protected areas)were also commonly (40 cases)" recorded as los. 

' 
A nu*ber of reasonabre explanations forclassifving some of ih3t.,vpr 6f;;;;;;r-".lr"i.i* L.urr.n..s can be posired. one reviewerstated that the goal of the tu*.v *";;;;;;;; 

"",r 
ilillur nedster-etigibre properries. charcoalstains, for exampre,,.*:r. 99 Lrq""rrionuur" #;;;in and date and in mibe eligible for the National n.girtJ.-i;;;r";;;;;i,;;;,r,u, ii"", *;;;;;#r:;:ffi;illffJand pack out their trash; priori'o rrt", iir",i; ffi" ; "ffi. il.;ffi:rilve the camp areas. .swcA recognizes ttrat G ut"rt".oiogists who 

"ondu.t.Jthe survey undoubtedry had good reasonsfor questioning whether th" ';;;;;;id ;.;ffir, il t otur"r'tr,ii*.r. 
"rurrified 

as isoratedoccurrences were significant, or even if they r".r. .;lr;;"r. However, these los could representhuman activities thaf are not 
'.pr"r.ni"a ut t-he sites. charcoal stains can be radiocarbon dated andanalyzed to find out what planis *;L;;"r.u, *tti.lt?,,on, indicate crasses of human activitiesother than those identified at sites.- sin.. Juir^'ril;;';;;;,0,ilil;;;"o waus, and rockalignments could rgPr;1nt r,ittotir.rry:ig+;;;;'ri"* ir"r*s, trail markers, sherters, and so fo-rth,they should be recorded ln tot" J.i'ril.- Tlr. rut.riirr--unc .onr,*.tion techniques used to buirdthese features' asrvellas theirlocatior*uitn ,erpr.r,o t i**i-r*,r11,4", might indicatewhethertheyare likely to be more than 50 1,".r, "fa The probtrr-iu"ing SyC.A (and resource managers) inassessing which of the isotaied occu*ences might be siris is that the rationale for in-fieldclassification of each item' materiul, o, a.porit or.[.ing;f ;;brfui'*n.rr, Jr]gin or significance*'as not written down-' Therefore, ii;y oithe various invot'ed or interested parties have concernsabout w'hetherany isolated o..urr.na., are the last remnants of sitesthu, ur, 

"rJJing 
away orthe firstevidence of sites that 

T9 being exposed by erosion, tt.i.o"l. of those isolated occurrences willneed to be re-evaluated in thelelC.

nn hlFORMATION PROCESSES

In an effort to determine rvhether some of the isolated occurrences were the earliest evidence ofsites that rvere being exposed b],;;;;; or the rast remnanrs of sites rhat rverebeing eroded away,swcA examined tire Io table and id""d; ;;;;ilil'ir.,ot migl,t be archaeotogicar sites underthe definitions used !I, fot 
"*u*p1., 

eSN'l and'NNFIpD This analysis suggested thar as many asI83 (41 '9o/o) of the Ios could be aichaeological sites, and a more con#;;; estimate of r47(33 6%). is stiil hish, (since very brier d.*;iil; ;;j ;;;;; ;; Tr,urr,., rvere mades'stematically, bur there is significanr ,"oon, fr'-,n,.rp*,iir") ;; ;ffi; ililii*frvpothesized that eight_ros (3, 6e. qo,-is r. r84. zql . z53.and 285) courd be ,i,J,:;; ffl'ff;fact called "unrecorded lithic sites." In 23 cases rhere rvere nrultipie h;;;;il# '#J;::;;
both' that rvould have been recorded ,r;,;;'l;;iil;;;t and NNHpD definirions tn simitarfaslrion' l9 cases of multiple pr.nistori. artifacrs. features. crrarcoal, or sonre combination of thesesttggest that sites may be presenr. Ten overhan_es, alco'er, 

", 
,;;;;;J;.;;;;";;'#;; ;,. -isolated artifact that.suggested that they mighibe or nray har.e been sites. As rnentioned above,cltarcoal stains and fragmlnts of charco.r .r'Jr" on;'r;;;;;; as ros. Isorared charcoar srains areliketv to be remnanrs or modern-day ..;p;;;.;;;;;--;;;;.,nrb]0r,.".",;';;;ru or fluuuaringflorvs and NPS firepan requirenten,r. o" ttre other hand. charcoal stains represent the class of los
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most likely to be the first evidence of sites being exposed by erosion or the remnants of sites thathave been almost completely destroyed by erostn.'These stains could be tested and radiocarbondated to determine whether they are evidence of prehistoric sites, historic sites, or naturatoccurrences' Given the absence of some specific locational data and autu on-d. ;il;;;environrnent, it is diflicult to make this evaluation. Horvever, since the majority of the los areplotted on- aeriat photographs housed at the GRCA RCMp's Fragstaffoflice, some inferences couldbe derived from the locations of los in comparison ro the locations of sites "";;;;i ;i;;; 
- 

Th;number of Io plots on the aerials would first have to be counted and compared with the Io table.(See Recommendations section for additionar suggestions.j 
. ---- -----r---'

DISTRIBUTION OF ISOLATED OCCURRENCES RELATIVE TO SITES

In the survey repgrt, Fairley- et al. (1994) discussed the distribution of sites and other patternsrvithin the study area in terms of "reaches,u which represent the division of the Colorado River intoI 3 segments (Table 6. l ) and provide a convenient rr*, for addressing such 
" 
l"rg;;;;;;;;. il;reach system emptoyed in the zurv^ey repgrt was originally devised uy sihmiot and Graf ( t 990) basedon geomorphic characteristics of the river chanriel. Rlthough archaeologi"ul .riiriu ;;-;;;considered in the formulation of this scheme, ,rtr i...i wrtem does have archa;"t"ui;"i ;.t;;;;because 

-eeologic and topo-eraphic factors direcrtl,;ffil;""rce availabirit, onJu.'.-.'Jiiliri.'-"'

cros.s+abutaring the location of los to sites by reaclr/river mile shows that the spatial trends arevery similar, with few exceptions (Table 6.2). For example, in Reach 3, three times more sites thanIOs were recorded (16 and 5, respectivelv), rvith sites averaging 1.2 per mile "JiO;;:t;;;;;(see Table 6'2)' A single site complex at the mouth of Sourh Canyon in Reach 3 may explain thedeviation betrveen the number of sites and los. othenvisg both the sites and ro, a#ar;;;;h;;;short-term transient use of the corridor. In Reach 3 there is also a complex of historic sitesassociated rvith exploratory activities for l\larble Canyon Danr (Fairley et al. tgga,iii"i'S"i,. ,;;;;bv reach are given in Table 6.3.) In Reach 12. the opp*ii. r.enario o..rrr-truice as *"ny ror.r.
r999rd9d as sites ( | I and 6' respectively-), w'ith tOs av'erag ing2.2per mile and sites t.z permile. Allof the los rvere historic, .t *ir. tte ii* sites, all but orie a-ssociated wittr engineerl"gl."*il., in.proposed Bridge Canyon Dam site (Fairley et al. 1994:20). The sixth site is a hisroric memorialnlonument' As shown in Table 6.2, similar numbers of sites and los were found in the remainin_e
| 0 reaches' Sites and Ios rvere also evenly disrribured benveen right and left rir,er banks. The ratios
do vary per reach. depending primarily on geological environnrent. on the rvhole, horvever, ttre ri,r.,
bank distributions average out, rvith 236 sites and 20g los on the left bank and 232 sites and 22g los
on the ri-eht bank Seven sites occur on both banks.

. ^ Sltt interesting treltds resulted from conrparing relative (inre periods and type for the sites andlos' out of 58 lOs in Reach 3. fbrinstance, i7 represent historic or modern activity, rvhile roughlyl8 of the45 sites represent historic or nrodern occupariorr. Tlris lr *otilil*"tylinii.otiue of more
historicalty'associated limited activities (i.e.. inscripiions. cairns, trail or sur\.ev nrarkers. isolated
trash deposits) related to the overall historical use of this reactr. prehistoric sires and activities seenr
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Table 6- I Designated Reaches for AII GCES/GCMRC Studies

Reach Name [\{ileage

0

I

2

j

4

5

6

7

tt

9

t0

ll
l2

Glen Canvorr

Pennian Section

Supai Corge

Redu'all Gorgc

Lon'er N{arble Canvon

Funrace Flats

Upper Granitc Corge

Aisles

Middle Cranite Corge

Muav Gorge

Lon'er Canvon

Lou'cr Cranite Corge

Lake l\{cad

-15.j to 0

> 0 to I 1.3

>226ro359

> 3_i g to 61.5

> 61 5 to 77.4

> 7 7.4 ro l t7.8

> 21 3 8 ro 235.0

> 235 0 to 279.0

M,/c.' after Fairler et al. 1994:Tnble l)

to be more discrete. Fairtey et at. (1994:15) note that the distribution of sites wirhin Reach 0 is
primarily tied to travel routes and secondarily linked to geologic resource areas, rvith historic sites
rvidely scattered rhroughout this reach. Theiistoric sitei(inscriptions, trash, and structures) relate
to a variety of activities, including mining, dam-site exploration, ferry travlel, and USGS guging
rvork' Generally speaking" manlr sf 1;r" historic isolares seem to r.pr.r."t discrete limited activity
events (e.g., cairns, historic rock,rvritings, survey markers).

The highest site density (5 I per nrile) occurs in Reach 5, a stretch oi ls g miles fronr river mile
6 | 5 to river mile 77 .4 (defined as the Furnace FIats reach) There are broad alluvial terraces and
debris fans suitable for farming and sertlemenr rhrouglroulh...n,rui ;;;; "iir," r.*n inur,
it is not surprisins tl'rat t7 9vo of all recorded sites arrd 36% of Ji ;;;;;i;i;l;;t;r. ;;;li
slructures, and storage features) occurrvithin this reach, u,hich comprises onlt,6.2yoofrhe projecr
area' Historic structural sites s.ere also common in this reach. Sixty-seven los (q.z per mile) rvere
recorded rvithin this ranse of rir er rniles, a high percentage of them prehistoric (n=42) and undefined
charcoal fragments or stains (n=7), notewo!-thy,uhen compared with the aSundance of prehistoric
los in other reaches- This increased prehistoric tO clistribution was probably indicarive of rrvo
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Table 6 3. Site Type by Reach

Sitc T]'pe
Reach

6

Total

l?ill0
Pueblo

Smatl Structure

Eplrenreral Structure

Storage Struclurc

Eniglnatic Featurc

Slrerd Scatter

Lithic Scatter

Artifirct Scatter

f sol:rted Thernral
Fc:rt ure

Ro:rstcr Complex

"!,,nlp"

lsol:rted Pot Cache

Brr ri;r I

Crorrrrd Stonc Caclrc

Otlrcr Tool Clclrc

W;rtcr/Soil Conrrol

Bedrock Mon:rr

Tr:ril

Rock A rr

Irrscript iorr

Historic Tnrslr

Historic Stnrclrrre

Ot lrcr

Dclt:r Cornplcr

Tot:rl

19r
5 l{ 2

3

2

6Z
33

I

I

3

I

rl
l7 28

(r7

l7

2

I

I

5

-l

t0

4

I

I

I

3

I

l

2

J

6

{5

38

l

I

I

I

2

2

I

I

t28

5

89

53

ll
{

2

l{
t{

l{

62

r05

7

5

3

{t

{

{

5

t3

I

7

70

l6

J

{75

I

2

3

J

1
J

(t

2-t

2

I

(t

J

)

2

I

l7

t:j

2l

5{l frs

{t

I

{-tt
t6758

I

I

ttt
2l

-1

ti
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?
.t-

2

')

-ttf

I

ll

I

I

)

I

.l

-t

t$
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phenomena: ( | ) the overall preponderance of prehistoric resources in this reach; and (2) that manyof these los likely represent exposed 
llensions of larger prehistoric sites recorded in Reach 5. Incontrast'inReach l0,whichincludes53.griv'er*ll"rinor r59.9to 213.3),r07 los(only r.gpermile) occurred' and over half of these los rvere histori., roa.rn, or unknorvn in origin. There were2.4 sites per mire w'ithin Reach r0, compar.a ," i.if", *r. in Reach 5.

Reach 9 (Muav Gorge) had thel1u.:l site density (0.6 sites per mile over 20 miles), and acorrespondingly low number of l5 los (0.75 p.r rilil. overall, these los represent discreteprehistoric (n=3) and historic or modern (n= I 2) remains. Both sites and los occur on ledges wellabove the mean high-water levet, but one site occurred in close proximity to the river.

As noted in the.:urvey report (Fairley et^al. 1994:Figure 2, Table 2), the distribution of sitesalong the river corridor is rrigilv uuti"ut....los appear ro-paraltel this diitribution, reflecting morelimited use of areas but at 
-densities 

simitar to t'hose of site distribution. The overalt unevendistribution is largely a reflection of geomorphic factors, arthough elevation and exposure may alsoplay a significant role in controlting ie and Io distributions. Nevertheless, geomorphic variables-particularly the availability of -alluviated 
debris f.;; rerraces, and fault-controlled accessroutes-appear to have been the primary facrors innr.n"ing human settlement ##';;"no"'=""

Preliminary analysis.of the site-tvpe.variables by Fairley et al. ( | gg4:Table 3) revealed significantpatterning in spatial and temporal diitriburionr.- ior.*u,irpr.. 6 of the 24 sireil,pes occurred onlvin the eastern half of the canvon (i.e.. upstream fiom 140 mile), rvhile one site tvpe rvas confined tothe western canYon belorv lqo niite. site r.,-pes tbund 
"rrr 

ir'ih.';"-;;r;" inctuded pueblos(n=7)' storage sites 1n= l t), rvater/soit.onrroir.u;;, (;;j. developed trails (n=5), isolated hisroricinscriptions (n=9)' and delta farmin-q communities (n=;; tsiratea bedrock mortar sites rvere the onlyt1'pe restricted to the rvestern .o,ruon. Since these features \\.'ere recorded only as sites. they are notretlected in the lo distribution fbi comparison. Historic (and modern) inscriptions recorded as losare concentrated in tlrc eastern canYon. Six histori. o,. n',od.r' inscriptions were documented as los
:::*.:::lern canyon, rvith o,ltv on. r.corded in rhe \\'esrern canyon. Historic or modern painted\vrltlng rvas also documented as los at sir locations in Reach 0, rvith none recorded in the rvesterncanyon' Rock art, both isolated and in direct association rvith living areas, rvas found in borhsegments ofthe canvon- but the rvpes of rocl an *,ere sparially discretei ail bui one petrogt;tri;;occurred upstrealn of Kanab ct".[ (mire rlsl. anclall but one site rvith pictographs occurred betowKanab Creek. ,\ll exarnples of-preliistori. roft n;,:-;; In irolureO elemenr,;';""";;;;;;";\rrere recorded as sites.

other site tvpes denronslratecl a rnarked tenclencv ro occur in one particutar part.of the canyon.F<rr example. 87 60'6 ofall srnall slructural ,it", o..rir"J upor"o* fronr river nrile 140, rvhile g3.gyo
of the roaster corttpleres occtrrred clo*nsrrea'r rior, 140 r,ile (Fairley et ar iqgi;;;.-;;;;corlrpared rvitlr the total nuntber of'sites recorcJed irreach hall-of rhe canyon, srnall structural sitescortstitute 25'69o of'all sites in rhe ea-slern area (rr=-jO{) but onlr,6.4% of rhe total sites recorded intlte rvestern area (n=l7l) Corn'erselr'. roaster conrplexes corrstitule 30% of all sites lbun6 in rhe1\estern reacltes of ttre canvorl btrt onli'-l -ig6 of'all ,it., r.*.or.led in the easrern reaches. other site
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types with skewed gitj:b-Yli""s included ephemeral strucrures (n=5, g0olo in east vs. zxyoin west).lithic scatters (n:l 4,78.6vo easr vs. 21.4"; *"r,1,'i*i"Jil;rifb";;;; i;:14, sz.s%east vs,7lof"-wgst),vesselcaches(n=7,83.3oloeast vs.l6.TYorvesr),."air"l.i.lr;;i;;(n=14, Tg.6yoeast
vS. 22.4%o weSt). \" ' r' ' v'v 'v vqrt

Three small lithic scatters recorded as IOs above 140 mile were noted as possible sites, but nolithic Ios in the western canyon were so "r; 
- 
ipi#.r"r structures (,y;;; i".";JJj ll"modern"?) and thermal featurls with an unknorvn origin that are recorded as los do not seem to bedivided so ctearly between the eastern and rvestern se-q,ments of the .unyon. rour."r.ric pot breakswere recorded as los in the eastern canyon, rvith ione found il;i;;;;;;;;;;Tffi;

:T11"":t association o.f 
1n 

I.o, particularly a hisroric io t"=ai, *id';";;;;rj,. i, noted. Therewere also 42rrndefined, isolated charcoai lenses or deposirs'iecorded .; i6r it;t" ;; ";a;canyon and 17 in the western canvon). If these Ios represent cultural features, tt iv *istti r.;;;;;;;buried deposits in proximitn to ,".orded sites.

Since isolated occurrence date and density correlated rvith site date and density in most riverreaches, isolated occurrences prob_ably do reflect either rrrrn.r-,"m, |.j1g';il'alized,or marginal
use of areas adjacent to sites. ln Reach 12, for 

"*orptl, 
r'urc.rsunaing tt. fuii.ung,"f ;;;;;

associated with engine;ri1s rhe Bridge Canyon Dam site rvould ,rqiriru consideration of both
isolated occurrences and sites.

CONCLUSIONS AND RECOIVIT\,IENDATIONS FOR ISOLATED OCCURRENCES

Do isolated occurrences recorded durin_e the sun,ey constitute a resource meriting additional
research. and management? SWCA's analvsei indicate if,u, ,f"n ao. 

-ft"o 
irof.,ld o.rurr.nces are

clearly sltes, recognized as such during the sun'ev. and need to be recorded. Six isotated occurrences
were recoqnized durinq the sun.ev as possible sites. These los need to be revisited and recorded in
such a rvay (paying particular atiention to deposirional environment) that rhey ..; il;.-;"uluui"J
as to status and Narional Regisrer eligibitirv. Berrveen t47 (33.6%) and I gr (.il .9%) of the isolated
occurrences may be sites. To determine their status, rhev neecl ro be revisited, and their depositionat
envjronment (especially charcoal stains) and consrnrctiorr (especially that of cairns, ro"L pit"r, unJ
rock alignments) need to be rttore formallv recorded tbr erlaluation of their status and National
Register eligibilirv Finallr'. a ntutrber of isolared occurrencer rfri,rrorily'.oirnl, l.o.r pir"r, and rock
alisnnrents) need to be re-evaluated. not onlv in terrns tlt'tlreir depositional enuironnlent and
construction, btrl also in terttls ol'r'arious definitiorrs of isolated o..urr.n""s arrd both theories of and
research into settlenrent s\rsrenrs tlrar r'ould sugsest berretits ot'classi$,ing sor)e isolatetl occurrences
as sites SwCA tbtrnd tltal ntost (-58 l9lo) orrliJlizl.ninr.Jo..urrences are probably nor sires, but
artalysis of their tlistribution susgested lhar rlrev rliulrt still constirute u ,.ro,,r.. ruoihv of'further
research

It is \/ery diflicult to delerrnirte rr'lrether sorne lOs represent the last rerrrains or first exposure of
archaeological sites tvithout etaluatins tlreir locariorrs spatiallr'. tlrar is. visuallv cornparing site and
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Io distributions to see if los cluster around sites (in rvhich case they might be considered parts of
those sites) or do not ctuster around sites (in rvhich case they might u" .Jn.iJ"red new sites or true
isolated occurences)- Despite the general corretations between the distribu,io" oiti,", ;;ilO;;;
c1n.be observed by examining both by reach, to properly determine whether los are the last remains
of sites, the first signs of_sites, or truiy isolated o".rrr.n".s, the aerial plots for the los would needto be transferred to USGS 7-5 minute topographic maps to generate UTM coordinates. A GIS
database of these coordinates rvould then need to be creati ror spatial ."*;;;;;"r,i, r,j
locations with archaeologicat site locations. This more detailed sparial analysis **iair;;*;
t.o definitively assess whai part of.a site's erosional history los represent and whether they represent
discrete shorter-terr.n 

loci for the same types of activities conducted at larger ri,.t.--rroril;l;;tri;
et al' (1994) data, it is also diflicult to determine rvhether the sites.nd to, in a given urra u*
contemporaneous, since very limited dating information was provided for the IOs. 

-Generaly 
the

prehistoric and historic los do appear to d-ate to the same periods as sites. A fair number of los
(nearly 56Yo), horvever, are undated. SWC-A concluded that undated cultural resources 

"na 
nirtori"

Euroamerican cultural resources or isolated features rvere more likely to be recorded as isolated
occurences than as sites. In a number of cases, lOs did'document probable modern
activities-hearths, inscriptions. painting, ,r.rh, .ri-r. **;.;.;;;;';"ffiil;;;#;J:

To more acclrately determine the degree to rvhich lOs rvere under-recorded, certain areas along
the corridor rvhere Ios rvere concentrated coutcl be re-evaluated to see if a nerv sample inventory o"f
lOs would match the previous inr,entory, usine the aerial plots ro determine these concentrated areas.
Have areas rvhere IOs rvere recorded beconre more exposed over time to reveal buried sites? Some
sample areas rvith alluvial deposits rvhere no sites s,ere found could also be checked throueh
resurVeytoobsen'ervhetherlosorsilesarehecorrtinlrexposed.

A database of the lo table should be created so rhat sinrilar variables could be compared
statistically. A last attempt should also be made ro idenrift' rtr. upp-*i*."fv iilO; ,;.;.;;
apparentlY not plotted. As lOs are fbund during subsequenr archaeolo*eical investigations, ttrey
should be added to the list, but rvith expanded discriptions thar include dar", *"urulrn"ntr, 

"ndassociation rvith nearby sites and/or lOs.



CHAPTER 7

CULTURAL RESOURCES MONITORING AND REMEDIAL ACTIONS:DAIA svnrnnarc, ;N; J"iiili* D EvALuArroN

. Lynn A. Neal, Lilian Jonas, and Dennis Gitpin

INTRODUCTION

Generally speaking, in resource management, monitoring is a methodological tool for answeringspecific questions designed to aid in making'r.n.gm.-nt decisions *i in problem solving.Monitoring is a process, repeated at regular i#*rtr,;;;;;;i;;;r""ral, u.r.rine for recordingpotential change in the future, and som'e forms ofmonitoringl#'il"ffin* of change, thedirection ofchange, and the extent 
"nd;rdry;iil;ffi;;changes. Monitoring is, however, morethan the gathering of jata; one of the princifaig;;i;;onitoring is ro recognize the causes ofchange to a system so that negative .t ung", ; b-. ;;;:' cnangJs ro ;"y;;;. ff,;,ffi;:*litnto two distinct categories, physical change related t" *tur.Lp-"-.*;;,;J;;;an change relateddirectly to human interaction*ith th" resou_rce. As noted by Hellawelt(1991), monitoring programsare designed to Provide earty warr-ung of the harmfut ,ir.o, or 

"*".r-r#'r,J*rn, 
physical, ormanagement pressure and to provide ih. info*.tion necessary for taking appropriat€ actiol tomitigate these effects.

.Prior to the current National Park service (NPS) River corridor Monitorin-e program (RCMp)under the Bureau of,iecl.amation {BoR;, there;;. ;;. 
"temprs 

to monitor the condition ofcultural resources in the river corrido, bJoru Gren canyo, o;;:';; j."."1.0',; F;d.;;,j:( 1994), earlv attemp-ts at assessingtheconidor's curturur ,"rorr.".l.;.;;;;ill'uy rurnr( r958),roflowed bv Euter from the late-te50s i"," ri.lgior i;;;;";;;r"ffi# ized inEurer andchandler tte78l) and schwartz (re65). Eurer arso.il;;"d il;9;i;;;;;ffi;r*:ffiil:corridor in the I960s (also summ anzed in Euler and chandler [ 1978J). acco.aing to Fairley et al.(1994:4), "none of.these surveys was intensive by current standards.,, In the l9g0s Npsarchaeologists intensively surveyed 15 miles of the corridor il;6." cr"r"" ;;; ;;Ferry, as reported in a comprehtnsive *rrury oi;rkr;rr ,;;;;;;n-j;l,.i;';;ilil'fi;*I
since the full-blown inventory survey of the .oriiao, in-ilb- rqg r, ,"rri,i;;j;;;?il;;;;;;
sites and the re-record-ing of l-18 previourlt r;;l;J.r. c*ao RCMP stafFhave rvorked ro refine
ll"!' :n1:'standing ofrvilcr 

'i,"' ;;;;;,.",irrrr, ,n .;; b, ;;;;;;,'ffi;#",. conrnrunicaredtheir findings to the other Programmatic Agreement (PA) nrenrbers to determine horv besr to identifuartd remedy ne-qative impacts to culturat sites The principal objective of the Rclrfpas p;";i;;;o1tntou.o-ttas been to assist in the in situ presenution or.uiturul ,.sorrces alons the ri'er corridorof Grand canyon Natio_nal Park (GRCA) and Glen canvon National Recrearion ir., tblt;;. ;;;responsibilities of'the RCMP as outlined in the pA rhrough ,1.,. ruroniio;;t;; Remedial ActionPlan (IvfRAP) are to generate.data regarding the effecrs oTd.,r, operarions 
",., 

hir;;;;ilfi1":;identi$' orrgoing impacts to historic p-ropertles i" irr"-npi;;;;il"' .i",rrlenrent remedial

95
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mea$rres for treating historic properties subject to damage. All monitoring and remedial effortspursued under the PA are subject to approvai by the pA slgnatories.

Of the 338 sites initially considered to be within the APE, 288 are rvithin Grand Canyon and 50
are in Glen Canyon. GRCA RCMP staffhave actively monitored 264 sites since 1992, 53 sites havebeen.actively monitored by the GLCA RCMP ani regular cultural resources staff The mainquestion that we asked in synthesizing, analyzing, and eialuating the monitoring data was, ,,How
well has the program met its responsibititiesio tt. per In particilar, are the types of observations
being made during the. monitoiing episodes providing tile necessary information to meet the
management and compliance goals set out in the MRAP1" More specidcaily, we asked:

' What is the severity of the erosion problem caused by dam operations to sites along
the corridor?

. What aie the causes of erosion?
' Are some site types more susceptible than others to erosion, and how does

s_usceptibility relate to a site's physical location and site type?
' What can be done to prevent, curtail, or mitigate the effects of erosion on dam-

affected cultural resources?

We found that the monitorin,u program had done a significant amount of rvork pertaining to all of
these questions' particularly the last three, but had ,iot quite succeedJ ln complerely answering
them' It rvas a general measure ofprogram success that the existing data have been rijorously ani
continuously evaluated and that changes have been made in the program as necessary. The ,i-ort
care needs to be taken, however, to make collected data conrpaiiblJoue, tim..

When SWCA first started analyzing the data collected to date, two conclusions rvere mosi
srriking: (l) it rvas not really possible totellwhat percentage of the sites are disturbed and ro;hat
{:q* or what percentage ofthe sites are more intact and to rvhat degree, and (2) it rvas Oini.ult to
distinguish whether the major erosional impacts are caused by the operation of Glen Crnyon o.t
or by natural causes tied to the regular climatic cycle (rainfaliresulthg in runofl, sheetrvash, etc.),
and the severity of visitor-related impacts was not calculated. lt is pJssible to establish a relative
Percentage of disturbance to a particular site by closely examining site records, maps, and
photo-eraphs. Leap et al. (2000) have also addressld the number of siies being irnpacted and the
types of impacts. as rveil as rvhich sites are not being impacted. The recently completed *eeomorphic
research has shed significant lieht on rvhether irnpaits ro sires are indirectly or directlv liiteO ro dam
operations.

What rve did tlnd out by analvzing the actual data rvas that about 30% of Grand Canvon sites and
289/o of those in Glen Canyon lraveexhibited very ferv impacts and are considered ro be inactive.
On the other hand , 25% of sites in the Grand Canyon ond zzw in Glen Canyon were extensively
irrlpacted and rvere considered to be the most disturbed or eroded sites (see Leap et al. 2000 for a
site-by-site discussion of impact categories and inrpact severitv). Ph1,51..; inrpacts are causin-s
sreater impacts to archaeolo-qical sites than visitation in ternrs of number and severirv. Guth, and



arroyo downcutting and slumpage are
sites with visitor trairing often show
observations were mostry determined
and repeat photography.

h4oniroring Data 97

the leading physical impacts in terms of severity, and those
signs of the trails forming gullies if left untreated 

- 
il;;;

by analyzing the qualitative data from the monitoring f5,.lf,;

Basically, we found that we could at least quatitatively identi$, the inactive and the eroded sitesand the causes ofdisturbance. By combining ,rrf *"it"t*g data with the geomorphic data, it is alsopossible to determine which sitetypes and'iocation, ur. niori;;;;il;t."iJ'.r"orio". The biggestproblem that we fou1d, however, ir ,r,ui;;-;;;;,;t,ng forms are not desi-cned ro quanrify ormeasure physical or visiior impact severity or extent. The-attributes used to .eclrd impacts indicatethe general frequencvofthe impactr, o, ho**i;;;;;;;;r* ffiffi"rre, but they do notindicate horv severe the impacis are at .ny giu.;"ri;;;;;; the corridor as a rvhore. Furthermore,having different attributes for describing physicar and visiro;il;;;J* Jn" abitity to makedirect comparisons betwegl the trvo types of impacts. In order ," i".*.r,ii,i. ,.u.rity of impacts,the monitoring form would have to recora extint of disturbance_expressed as volume (idealy) orarea (less useful) and as a percent of total site votume o, .r*u. rrrJr.pi nClip staffhave maderecent attempts to measure physicalimpact extent and severitl,;t fi;;;"; i.i.iilo (25-cm contourinterval) total starion maps for 7g ,it", una.o1dilffiirrn-formrt scaled photography. Thesepractices should continue, tno uotn .Jll be addressed-at more length later in this chapter.

second' swcA found that a ran-qe of inconsistencies or discrepancies in the actual monitoringrorms, databases. and recordi"s p..;l;;; ;;;;;;;;;r hindered data svnthesis and anarysiswe therefore started tte synttresis and analysis pro..r, tr. evaluating the monitoring program,smethodologies and. management activities, and then turned 
-our 

attention to summarizing and
.e'aluatin-e the actual monitoring data and r"r.aiui u.ri*t, we. also offer recomnrendations fortnodi$ing certain aspects of tlre pro-eram to ourrin it" ";;;;rry information for meering the pA,sgoals' we did find that the RCIrti' ,tiff*.r. usuatty atready heaa"J il irt. rigiiijr"",ion. The mostobvious evidence of this is expressed in the.rec.;,d;;;;lered site-by-site draft synthesis of theGrand canyon RCMP's monitoring data and acioni for | 992- teee 1H"p 

", 
il. zoooy. In fact, inseveral chapters they addrest touny of our 1998 draft ,.po* recommendations r"r-.""*i";;#monitoring schedule, forms, and database.

I\IONITORING DATABASE COLLECTION, EVALUATION.
AN D RECOI\II,I EN DATIONS

This section odd::t::: tlte svnthesis and subsequerrr analvsis of data compiled by the NpS RCN,tpfrom fiscal year (FY) 1992 to FYl998. Baseline *onitor;ng dara were also collected during theGrand canvon Ri'er corridor Surv'ey in t990-t99l e' i",r.Jl.;;;r;;,i,.uu, tt... obsenedchanges in the recordins of data, presentation of rindings, ano the ;;;;il;"';;;preserv'ation/recovery reconrnrendatiorr process over the u.orrlt' sr.i i,ra",rsistencies rvere

1:iaclrblted .bt' a lack of rvrilten explanations for r'aking rp".ifi. ;;;*;;; horv and rvharlnonitoring dala *'ere collec'tecl. These problenrs nrade the*goal of synthesis ono o,..niurirtl;Ri;;11.
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consequently, much of this section inv_olves an anatysis of the monitoring program,s methodologyand management activities related to objectives l, i, and 6 (see Chapters l and 2) and providesrecommendations for improving the process and the data generated. 
--'- -' -..Y r'v"svr

. lo*-" of the problems with the monitorin-q data thar are identified in this chapter reflect merelya lack of clarification-of procedures (the moriiors nor .*fluining in a comment field why a changewas made), not actual problems rvith the data and/or field Lfforts. In these cases, such proble;;;;
easily be remedied through detailed descriptions of procedures. However, otherprJl;;;;y ;;the result of faulty or inconsistent data management practices and/or a lack of concise and consistentmethodological procedures for data collectiin and analysis, and shoutd be dealt with accordingly.

Methodotogy

Initially, we had planned to quantitatively assess the NPS RCMp data. ilowever, after closeexamination of the data" we discovered thai running the most basic form or rt"iiriiiJ';"tfi;
llluoiS.aescriptive statistics, rvoutd require an eitensive amount of work to restructure the
computerized site databases, enter excludei types of data sets, and rros .rr".r, the databases with
annual (fiscal year) reports and RCMP field monitoring forms. This preliminary work.*"ra u.
essential for analyzing the actual data rvhen askin-e 

-such 
questions as which sites are more

susceptible to certain types of inrpacts, either visitor-rflated or physical. Since the data were not in
suitable condition to conduct such tests, the initial analysis conducted for this r.poi*ul prlr"rli,
qualitative in naturq with a focus on the appropriateness of the monitoring schedules, the remedial(preservation and/or data recovery) recommendations and actions, and the o"gt* r" *r,lch;;
schedules and recommendations rvere follorved. For the final r.pon, rto*"u"i i" oiJr";;,;;;
the database to the point that rve could conduct o a.r.rifrir'" 

"*ryrir 
ia;";Si";;;;ffi;;;

monitoring sessions. and.sites visited per year, the frequency of site visits, the number of monitoring
sessions and sites visited-per rnonitoring schedule rhl most inactiu".nj ioriliourbed sites, and
the sites with river-based and terrace-based streams. These results rvere calcul.i.o *p"r"i.lv r"t
Grand canyon and Glen canyon and are discussed later in this chapter.

. Some assumptions lvere made concerning rvhat subsets of data were expressed rvirhin the overall
data sets. For instance, we exatnined the moniroring schedules as a "sum" of the severity of impacts
occurring at the monitored sites. (We also noted, trorvever, that the monitoring r.;"lri;'f-;; ;
particutar site is a reflection of chan,ues at the site through rime, including evoluriin of the project
nretlrods' Tlre monitoring schedtrle tilrough time may rheiefore be more ofa ref'lection of tigfrtening
up ll! monitorine program and better understanding and predicting change than an indicator of site
srability- This possibilitv is rvhat rve rvanted ro r"rt, since ultimarely a site's *oniioring *rt"orr. it
based on tlte impact activities obserr.'ed there.) The renredial recommendations and actions (category
grl the monitoring forms) were assurned to be indicators of the types of impacts affecting the sites.
Tlte "posl" field-generated prioritr' listings for preservation ancl daia recovery options rvere-evaluated
to determine rvlmt actions rvere taken and rvlrerr. We then asked ourselves, 'iDo the actions taken
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reflect the recommendations for action given on the monitoring forms, and does the monitoringschedu|ereflectthepriorityrankingforartionuJ

To answer tht 
:9:::-questions, the monitoring forms rvere first collected from each annual

llo_lll,1"t:* i: Fyrs?? ano .norng in.Fyrees fAppendi;;; il ilil,"i'*. structure andconsrstency- Following this step, the monitoring scheduler tttroughou;;.;;;;r both the Grandcanyon (GRCA) and Glen canyon (GLCAt;:;; ."rp.r.a to the field notes recorded in thecomputerized site databases (Appendixes F and G), the site ,r;;".io;;,il';;;;utr;;;;, il';current monitoring schedules table provided by cnce RcMp (nppendix Hi; ourr*.tions rnadefrom this comparison were noted tabp.nJoJi *J;i'n.-r.oi.i il;;;#;,i"on, *.., assessedby examining preservation.optionr 
"n-a 

,".ouery options tuur.s f-ud.d 6 R;ffi ffi;::ffi:GRCA (Appendixes K and L) and comparing tt "r *itr, ,h, ,.ror*endations made in the annualreports.

RCMP personnel provided GRCAmonitoring data for FY lggzthrough Fyl99g (fiscalyearwasdefined as beginning october I ana enJing il;-f"il;in_* s.p,"rnber :o). These dat4 however,existed in various formq of computerized databases, as sh-o*n in Tabre 7. r.

Table 7.l ' Monitoring Database Formats from Monitoring Forms

To conduct the analysis, all the data rvere restructured and irnported into N{icrosoft Access. ThedBase III and Excetliles rvere. readily imporred; ;;; t ;;;* tir., n.ra"J to u. op.n"a in paradox,
exported as dBase III fites, and rhen imported into Microsoft Access. The MicrosoR worO table rvasnot provided in an electronic fbrmat und ruo, thu, ,.-"nt.r.o oi*.,ry ;;;il;;#;;; il".

,.,.^?::tj1l_jf1 
tiles were convened into N{icrosoft Access, rhey were recontigured and appended

ll'lto one master monitoring schedule table containin-!r tirur fields: Site Number, i{onitoring Session,
Irlonitorin't{ Schedule, and Conuttents (see Apperrdix F) Altlrouul rhe fields used in the master table
existed in each database' recontiguration .unr'n...rrun because the fields did not 

"r",.r, 
i" i.r,";;;

title. data type. size, and description For inr,o,.'.". ,t. tlrJ'isi,. N";;;;r; ;o, nor"a ,:strENo,,
in the 1992-1993 data; 'lSlTE NUIUBE', in rtie rqqa-rqru.t.,., ;n;'i;;E;l;;;l;r;l;;;.';,,
addition, rhe monitoring sclrectules for rhe t99z-199j data r;d.d,;;;;";;;.J fi;;;.i;
labeled "Totat-Rank " This rarrkirr-s scnecute 

"'ur or* 
-n,i;,J;;.;";;'iin*"a 

ir""t ii.
nronitoring schedules used for 1994'1998. altlrough bv orrlv orre nunrber. ro, 

"*u,uple, 
a rank ofone

I

I Monitoring Databnse
II Fyl 992_t 993I r///L_r.77_

1 994_ t 996

FYtees I

Formnt

dBase l ll

Paradox

lvf icrosoft Access

f\{icrosoft Word table
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in the lgg}-l 993 data was
equivalent to three, and so

equivalent to a rank of two in the 1994-t99g data; a rank of two was
on.

After a master table for GRCA monitoring schedules was created, we reviewed the data forconsistencies between the recommended monitoring schedules (recorded in the datab.*rl,irr.."r""imonitoring schedules (i.e., how often the sites ilre monitored, which was also recorded in thedatabases), the current monitoring schedules table provided by GRCA RCMP (see Appendix H), andthe field notes contained in the comments field of ihe monitoring forms (recorded in the databases).clear discrepancies in the data and/or between the data and the annual reports were recorded in anew field labeled "l\o1es-" A report generated from these notes can be found in Appendix l.observations made in the Monitoring schedules section of this chapter were partially based on thisreport.

-Similar reconfigurations were completed for the moniroring data provided by GLCA,s RCMp
1$"tol9-qist' However, since all the data obtained for GLCA were recorded in the same format(dBase III), less work was required to combine the data and make a master table for monitoringtth.d"!t (see Appendix G)- GLCA RclvIP staffdid not provide a current monitoring schedulestable' The report created from our revierv of the available br-cn monitoring data can be found inAppendix J' observations made in the Monitoring Schedules section of this chapter were atsopanially based on this reporr.

Site lVlonitoring Forms

The monitoring.forms used-during FY 1992-1998 are included as Appendix E. The monitoring
forms used during the 1992 and 1993 monitorins trips for both GRCA and GLCA RCMP rvere five
fa.$es 

long and contain various "subjective" data. The forms consist of; ( | ) a page of management
intbrmation (site number, date. location. environmental setting, etc.); (2) natural (later physical)
impacts; (3) human (later visitor) impacts; and (4) r".o**.iA.,i"onr. rrpr.tt t" rites were tabulated
in a matrix format that tists 

"aut., 
in the left-hand column and assessments (presence/absence or

rank-order) to the right. There was some reference to data collected on these 1992 and 1993 forms
in subsequent GLCARCMp annuar reporrs, and rhe GRCA RCI\{n d;g;;;J;;;; fbr;;;;
not discussed beyond the compilation of the 1992 and 1993 annual reports. The recommendations
for remedial work in the GRCA RCMP annual reports \\,ere never implemented, nor were they
referred to in later reports. Because of problerns experienced by RCtrd p"rronn.r rvith using the
l99z-t993 nroniroring forms (eg., roo much subjecriviry in d;;;"ilJi;;j,,n", were nearty
conlplete\' restructured for subsequent vears Thui, conrparing rhe 1992- | 99i data to l994- | 99g
data is difficult ar best.

The GRCA/GLCA RCN'IP nronitoring fbrms for 1994-1996 rvere essentially the same. One
significant change rvas made to the form in 1996, horvever. The "inactive" nronitoiing schedule was
added as a sixth category, so some sites that \vere nroved to this category,u"r. pr.*iiously listed as
"discounted and stable but rvirhin the ApE,, (caregorv I under nroniroring schedute). Several minor
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changes were made to the 1997 monitoring.form. For instance, the field "pA Signator,"r,, *u, .ooeoin the Management section of trre fb;, ;;;;g;; ffi;ti.ng of ,,Site Type', and ,,Monitor(s),,,
which also affected.the numbering in,rt" o"i"u-"r"- ori"r.n;"ges to trre"iqgz monitoring form
ln.lu.d.:g 

replacing the term "Hum-an r'pu"tr; *i; ";;;r-R;fi; ;;;;.;; in qr.rtions r8_26.In addition, question 27 concerning monitori"q.*ill l r;;j;"il;;;.*;;;il;;**r;;;;numbering of the subsequent fierds. The term ,,stabirize,,*.;;;il;;J;;;;;;er,, 
on question 28(originally question 29 onthe | 994- l9go monitor;; i;;*;;:"nd the term ,,excavate 
entire site,, wasreplaced with the term-''data recovery" in question 29 (ori;;;;tr, qr.ri#;;;; ii.'inda-,iiimonitoring forms). While adequate ,.uroning *r, prouiai;.i;; ;il;*;: ;;; ;;; ;.i;discussed in annual reports and often at PA tn".rti"sri *.i oalust*ents to th! monitoring formsbetween 1994-1996 and 1997 needed to be further addressed iitrt. ali" *;t;',; be combined intoa master database and statistically analyzed. 

vr!' v rv

on the 1998 monitoring form, the variables in the matrix of both the physicat and visitor-relatedimpacts sections *ere chang.a rro*. 
-o=eurunr,-'i:p;;;;,, 

z=lncrease, ,=o".*.r",-;'=il;';;0=Absent' l=Active, z=tnuJ*=. 
- 

wiir. the purpos, or ln.r.uri"g-,r" 
"u:"J"l,y 

of monitoringobservations adequatelyjustifies ih"r.-rnoain.;tJr,;;rnot 
" "o*paring 

the | 998 and subsequentdata to previous vears almost impossiblg unless,r,r'.urilt Juru *;;;ff;;; to fit into the newcategories' other changes in tlie 1998 monitoring fo* i;;ild.j;;*t";ion orthe phvsical
lmpact variabte "animal-caused" erosion and assignir.nt orru.ii";i*ir';.ti#."],.ilJ"ilr"#
I\'{anagement section, the variable ,,close site tJvisitorr,, ,,,0=, "j;;;:;;;.;r#;i.j;;;;rvere assigneil to the "other" category; the variables "surface colect,,unU ;*up".;=;;;il.pr...j
bt'the "otheru category These changes were ua.quur.tnlrrriti"O. Ho*ever, as is rhecase rvith otheralterations on the monitoring form.ihe data need to bLieformatted in "rd;;i;;r;;;;;;;tr"^rvith data from previou, yaulr. 

r"srtve t'r vrulr tv rrl

The prirnarv problem is that the recording form being used was not designed to address the
severity of the erosion problem. The attribute choices lor tr.orJing i'n"r.i, ito.r;;il;l
THl"l:.ate 

"absent,"."active," "inactive," or "notuppii.uli.," and the only attribute choices for
oltrerent types of visitor impacts are "absent," "present," or "not applicable." These attributes
indicate the extent of the impacts, or how rvidespread oi.o*,non tt"'irpact, ,r", urirrr"/;;;;;
indicate horv severe the impacts are at any given site or in the corrido, u, u ,uhole. Fr;d;;;;:
ha'ing diftbrent atrributes for physicar i*pu.ir .r..a 

"iri,", ;;;r; ril;;, il;ffi; ,i;;;;;;;;;;
arrd others referring to these data to makl direcr cornparisoris betrueen rhe ts,o t1,jes of impacts on
specific sites and across the corridor. We do realize, horvever, that it rvould be r ery ainl.rr,l" .ppiv
tlte same quantitative variables to both physical and visitor ir'pacts.

i\l orr itoring Sched ules

I\lonitorinq schedules \vere assisned to each site tlrat
as sltorvn irr Table 7.2. The specific problerns tound irr
listed belorv, follorved by a list of sites that delronsrrate

\vas nronitored during a pafiicular session.
tlre data collection/rtronitorinq process are
suclr probletns. This list is not exhaustive,
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Table 7 -2. Monitoring schedules and codes

as some sites demonstrating the described probtems may not be listed. The observations were basedon comparisons of the reimmended monitoring schedules with the actual monitoring trips (seeAppendixes I and J), the field notes on the data sleets, and site summaries in the annual reports for| 992 through | 998 (see Tabte I - | ). A curr-elt moniroring schedules t"ut" piouiJ.a uy cncA RcMppersonnel, which lists monitoring schedules and imp-act lategorieq was also rcferred to (seeAppendix H).

' In. rwiewing the GRCA monitorin*e da-ta, sweral instances were noted where monitoringschedules recommended for a site rvere different from year to year, with no explanation for thedifferent schedules. In fact, the report site descriptiois .vere often identical fbr two or moreyears' rvhile the recommended monitoring scheduies u,ere different. ro, inrtun.", [r"cnieSite A: I 5:02 | ' identicat descriptions rvere provided in rhe l gg4 and I gg5 annuaL;;p;";i;; :"feature is deteriorating due to exposure"), but th. suggestJ r;;;"g ,JJrr. was changedfrom annual monitoring in 1994 to every itlr.. ro il.;;;. in 1995. No reason for or referenceto this change was provided in the annual reporrs. 
- 

Although ;ry ;;;;; ;;;;;'d;;
describingthat year's monitoring efforts), providing a history ofmonitoring schedules throughout
the years for the sites discussedwould heip to idei'riS disciepancies betrJeen years and force an
expfanation for them. other GRCA sites that demonstrated this problem included A)5:a27,
A: | 5:0i9, A: l6:l 59, B: 10.224,8.1l:272,and B: | | .282. This probiem was not nored f"r Cfin
sites.

In sonre inslattces. rnonitorin,c schedules u'ere corrsistent e\cept for one or two years that seemout of place For example, GRC.A Site C:li:i49 received recommendations for annuatntonitorinc tbr six years (t993-1998), excepr in lgg4 rvhen it r"..ir=a ;,";";;;;;
reconrntendation of every tltree to five vears. Unless solrre major changes occurred at the site,
rvhich need to be explained in detail. nroniroring schedule recommendution, should be. retatively
consistent' Other GRC.A sites that demonstrared rhis problem included B:li:002, C:09:050,
C:f3:098,C:t-j:099,C:tj:t00,C: 13.272,C:t3:354.C.1'1.:!g,u;e;o;;, ii;;;;;;;;;;;
not found in rnoniloring schedule recomnrendarions nrade fbr the smaller nunrber of GLCA sites.

Schedule

Discontinue

Semiannual

Biennial

Et'ery' 3-5 \,ears

lnactive
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' Recommended monitoring schedules for some-sites at borh GRCA and GLCA **".r*"r,ru,not followed' For instani, it was recommended for ,hr;;;;il;'ffifSite 8:09:3,16 bemonitored every three to five years. However, this site;as monitored unnu.lly for two of thosevears' without anv explanation offered. other cRcA;i;r#;#;:il,* this probremincluded A:r5.004, A:'5:005, e,ii.or 7, A:r5:042,e,rorr-5! 

t, 16 162,o:r6:r75, B: 13.002,B:r4:r0g,B:r5:0g6,8:t5:rzo,g:i5.r24,8.r5:t3i,B:r5:r43, 
C:02:0g7,c:02:0gg,c.02:r0r,c:06'005, c:06:006, c.06.00g, i.09.oso, c:09:05 r , i:09:051; c, r:,ooo, c, ir,oog, c: r 3:069,c:13:098' c:r3:099, c:r3:roo, c,ii'ror, c.r3.z72,c,it_,ztz,a,i;,;;;: i',ir,rrr,c:r3:347,C:r3:349, C:r3:354, C:13.35'9, c,ri:is, ;,i;,r;;:'G:Oj:020,^ G:03.0?4, G:03.06t, andG:03:080' GLCA siies that d"monrtrat,.o tr,i, proul.r;n"luded c:2:0ll Feature 4,c.2.011Feature rz, C ez:060 Feature z, c'nz,oooFr;;r;;1,;.r.0r,, and c,3:0r0

' For some sites' the monitoring suggestions made in the annual reports did not correspond withthe monitoring schedultt.nr.iJi-nio,r,"Juiuu*..'ir.i'a;rcrepancies 
often occurred becauseupon turther evaruarion the GRci Rcr'p-d;.""r'""a 

.pr.osr.* M;;;;., changed themonitoring schedutes 
"n"r-,r,"-r.i;; *;r;rir";:';Jhad the moniroring schedute in thedatabase converted to reflect ,r,utrt*gr, r"*ing ii. ori-orur,no*oring schedule in rhe reporr.For instance' the ya;r"rlnii"" tir'Sire e:lslois in ir,. r993 GRCI RCN* annuat reporrrecommendto un 

lllu.d monitoring schedule. n-"*-"..'ir," cncn ncilib'irctor changedthat schedule to every thre. t9 nur i*rr r"r" ,iilffi;" | 993 annuar report was written. Inthe description for that same site in ir," I ggz GRCA RCr\ip.""ual report, a moniroring scheduleof every rhree ro five years *-rLr,";;:;;;:, nas tarer changed back to annualmonitoring' Such changes rv-ere made i",r,r a.i.l.*1.'iu, not in the annuar reports. Theseinconsistencies made it diflicult to determine the origin.tiu ,".or*ended monitoring schedules.why the RcluP Director or tutunu-s"r changed th"e schedules was also unclear and rvas notexplicitly explained' To a'oid J;-;o"risrencies. Rcl\tp staff should rvrire an addendum totheannua|reports1n|ainjn*e.ny.hun*e",;;i#;;i'o"""o''auction.RCI\'{Pstaffa}soshould
not rype over or update the original nionitoring schedules in the database. lnstead, a new fieldshould be added to the databaJe that records ironitoring changes and the justifications for thechanges' other GRCA sit.s thai'o-.1"_"tl.l"Jil ;;:;.m inctuded A.t5:021, A.t5:039,A:f 5:042,A:r6.r75,8.r5:r3r.s:to:ioz.C.02:r0r.c,og,oii,&d;;,';,,inur,c:r3:r3r:
C.t3.274. C: r3:326, C:t::a,e, c,rs,:iz. c,;;;;.";i,r,rur, c:r3.384, G:03:054, andG:03:0-59' GLCA sites rvith oitct.p*.ies betrveen reporr site descriptions and the database ( notas a result of cltang-e-s made bv the 6RCa RCNTP Direcror. horvever) included c:2:0 | l, c.2:053,C:2:060, and C 2.077.

The "lltacti'e" and "Discontinue" rnonitoring schedules seem to be interchangeable. Apparently,an inacti'esite is rvithin the i00,000.1r r.rii.n;;;;"',liuul.,,condition, rvhire a discontinuedsite is abo'e tlie i00,000 cfi'l.r=l-o,rJ il;#."',].,"" ,orndaries o| trre Nps RCM'resporlsibilities Horvever- several sites rvere nrarked for discontinuation (i.e.; assigned a ,,1 ,,)
but lvere described as "stable" and $'ithirr ,r.,. ;oo.ooo ii#.*, in rhe report site descriptions.These sites shotrld be changed ro r,to.tl..1i.e., assigrr.o-n-"0"; in thedatabase. tn fact, severalof these siles r'ere classitjetJ as lnacri*e ln tir. *r.uri "r""i,*i"il;j]1.ffii. i;;;;;;;.
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Why there was a difference between that table and the database is unclear. GRCA sites thatdemonstrated this problem included 8:09:315, 8:09:319, B: 10:262, 8.11.279,.8:ll:2g3,
B:15:096, B: l5:r24,8:16.261,8.16.262. c:05:007, c:05:009, c:05:035, c:06:004, c:09:004,c:09:054,c:09.073,c:09:0g3,c:r3:00g, C:r3.326,c:r3:364,G;02:00r,G:02.r03,G.02:t07,
G"03'027, and G:03:082- The only GLCA site with this problem was C:2,059. part of theexplanation for this mav be that the inacrive category *u, no, ilfi;;.";d r;;irrvr;;;: ;il;
!s 

why some sites were previously caregorized as discontinued and stabte but within the ApE.Nevertheless' beforesignificantly changing monitoring f"r*;;;;"t;;;il;;;;,'i'i. 
"n." Irthese changes on the database must Ue ttrought out andiracked through all recordr fa""u"* ."Jannual reports).

Monitoring at severat sites rvas discontinued because the sites were above the 300,000 cfs level,'but only after they had been monitored one or more times during the previous years. Forinstance, from | 994 to 1997 GRCA site c:06:003 consistently received recommendations forannualand semiannual monitoring and rvas monirored accordingly. In lggg, moni;;;t"d;;;
site was discontinued. we did lind reference ro rhis, r,o*"vei-ii il".p 

"i';i. 
lggg. It is not

afways clearly statd, th_ough, why consistent monitoring of a site for ro r*y years would be
abruptly discontinued. other cnbn sites that demonsirated this problem in.l,ial e;iil;,
A: l6:003, B:lo.,227,8: t3:002, B:l5:096. B:r 5: r24, c:06:004, c: l3:005 ,c:tl:iii,c,oi,oii,G:03:061' and G:03:082. No GLCA sires demonstiated this problem. lbince our draft of this
report, the GRCA RCMP Director has exptained that monitoring sometimes;i";;;il;;
that is close to the 300,000 ct} level but has not been determinedio be outside until observed bya geomorphologist- The i00,000 cfs level is often difficutt to detect, but once a site is
determined to be outside of it, monitoring of rhe site is discontinued.)

A few sites rvere recommended for discontinuation one year, then re-monitored during a
subsequent rnonitoring session. we rvere not able to derernrine why discontinued sites werJre-
monitored. GRCAsitesthatdemonstratedrhisproblemincludeda:is:oot,B:15.132,B:15:143,
and c: I3:364- No GLCA sires demonsrrated ihis probrem.

According to the current monitoring schedules table (Appendix H), several sites that rvere
discontinued rvere also considered inihe impact category 'JSI" o, ,1,,, indicati"gih;, ,rt*" ,ii.,
rvere. "either impacted or potentially impacted by river flows" (BOR et a1.1997.72). These
clas.sifications place these sites belorv the i00.00ocfs level. we suspected rhat tlrese sites were
misidentified during the original sun'e\,(1990-199t) as being rvithin the 100,000 cfs level and
rvere later determined to be above it. lf this is lhe case. and they are not inrpacted or potentially
inlpacted bv river florvs- these sites slrould be assigned a diflerent impact category. GRCA sites
that denronstrate this problem included A:15:001. A.15.025, A:15:044, A:16:003, A:16:17j,
A. f 6: l75, A. 16.179. B: ti.002, B: t6:261. c:02:050, c:02:089, c:06:00i. c.09.00 t, c.09:058,
c:09.059. C.09:07I. c: t3.005, c: I i:i57. c: D:i7.1, c: ti:i92, G:02:102, G:02: t05, G:03:056,
and G:03:06 t - No CLCA sites demonsrrared this problern. (Lisa Leap [personal communication
1999J has ftrrther noted that the impact caresories originared in the offile based on ltvlACS site
informatiorr artd monitors' nremories. The caregorieslave been disregarded by current GRCA
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RCMP staffl, since.many of their in-field evaluations of rhe assigned impact 
"ur.*ori", 

do notmatch those made in theoffice. As a r"srli, ;il;ilrj,..r,n", were previously disconrinued,as well as sites that were 
"on,lnuJ, tuu. u."n,.-.;;tu;;"d in ttre ilrd 

";;;"ssibly given a

:1ffiTff:ffi::r';tedule tt'e cur,.nicnde nCililrtunoo not use the impact category

A few sites that were discontinued or considered inactive did not fit the criteria for eithermonitoring category. Instead, these were sites that did notffig,;;;;,;;;;il *";il;;Resl11of Historic Places and/or were nor.".ria.rLJ Jg;;;;; ;;rlr*"1'n,,*tfelstations,,,such
as GRCA sites B: 10:229, B: r0:24g, and B: | 5: I j r. dir,.. ,irr, ;;;;r'."ry';fi.6:;excavared,suchasGRCAsirese,ls,b;0,g, to-,zZ)',c.ir.i1,,andC:t3:158. GRCAB:t6:365was discontinued because it is maintained by cncn prra"; R;n;.;;;;r, whire 

'RCA
G:02:160 was discontinuea out orcoir.;;t i";;;;il;ronitoring personner. RCMp staffshould consider differen^t *onitoring-.fn.aut., for these sites. For instance, sites that are notsignificant cultural manifestation. orl.u.lor,;;;mi.grl,v i".;";ilil.."rr'"" coutd beconsidered.,non.sites..andassignedamonitoringscheju|eof"0.,i

lht T-on'loring schedule for the control group is unclear. According to the Historic preservation
Plan (HPP) (BoR et al: | 997:7l|,controlgroups are sires "locatejalongrh;;;;, corridor but

::::r:,::::::_lp"f"tiai efrecis (ApE).; ani;;; il; in tr,. ,,N,, impacr *,.*"il ;;#;ranoom sample fiom the "N" impact -otolp-i::ypposed ro be monitored every tilr.. y..r, ioprovide a comparison to sites in tire "lJand "Sl' impact groups. In the darabase, seveial controlgroup sites rvere assigned nronitorin_c schedrtes'othe", rh;; .;;;-il;;;";;;;;;;;
discontinued' The main reasons proviied (in the darabase and/or reports) rb, aisconiinrt,io"Jcontrol group sites was that rhey rvere above the i00.000 cfs level. Hor.vever, ;ruffi;;;:control groups are supposed ro be above the 300,000 .ii t.u"i" cnc,trir.'r tlr"t dernonstratedthisprobfemincludedA:r6:002, B.ro:227.8:r0:260,e,-i+Jo;,8-.r;,;j,;,i;,i;:ffi;;;,
C: I3:l j2, G:03:023, G:03:029, and G:03;069. There;, no.orirol _;;;;;;;';i;;il;;r:";;general' the confusion. concerning control groups ir u.i"g p;n;;ll;-.ddr.rr.a with theformulation of monitorin-e schedull "z' indi.uii"--;;;;,;'group site, atthough this schedule
has onll'recently (FY98) been added ro the,nonifrirle f"r#iilil;i ;tttl' 

r"'o rvrrvuu'v

Some sites lrad several dillbrent features or "loci." occasionally, different features from the
same site received diftbrerrr monitorins ancl/or pr.r..r,otioJ...ou.ry ,.;;"r;;";;;";;. 

" 
;;;example' in the 1994 GRCA annual ."liorr. Locus A of Sire c.oo.o0j r;J"r;;ed as having

increased gullt'cutting, rvith a recornruendntio,.r tb, r."lolr;;.tron because of exoosed artifacts
Locus u for that sanre site rvas considered stable lf a site has different lociifeatures that areimpacted dissirnilarty, resultine irr diflbrent recornmend.ii""l[*.r;;;;.'];;'-;;;
loci/features slrould be treated separateh (i e . recorded on separate monitorinu fbnns) This rvas
effectivelv dorre fbr trvo GLCA sites- C.l:01 I and C.2:060. and should be considered fbr orher
sites rvith nrulriple loci/reartrres (ar borrr Gr-cA antr GRCA).
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Prescrvatio n/Recovery Recom menda tions and Assessmen ts

The fbllowing observations concerning preservatio rldata recovery recommendations andassessments for GRCA are based on examination and comparison ofthe tggz-lg;g'*""i**g a.i.,annual reports, and preservation and recovery options tables tepp."ai*.r K # L). The latter aretables constructed by-GRCA RCMP personnet that contain priority rankings for various ,"r"Jiuiwork optionst lTable 7.3), the dates such priorities rvere recommended or assessed, and the date theaction was completed. Generally, fields shoutd be added ,;;;r;;i;;;;G["i,", 
""ru]".

Table 7.3. Priority Codes for Remedial Actions

This section of the analysis presented a challenge to us because the recommended priorities for
remedial work rt'ere provided in electronic fornrat onll,br current ,..or*"id.tionr. Data from
1992-and 1993 rvere-limited, and the presen'ation/recol,ery recommendations were not prioritized
at that time2. Remedial actions did not 

"nl.i.iiy 
i.gi" 

"",11 
Seprember 1995 (Lisa Leap, personal

communication 1998). All sites recorded in rhelgqo-gl inventory were monirored, tut rew
recommendations for preservation or recoverv efforts rvere recorded. Prior to Fy 1995, after all sites
rvere monitored at least once. the second phase of the program (Remedial Actions) began under the
MRAP

. Another problem in tracking the history of recomnrendations made was rhat the priority ranking
in the table is replaced rvith a "0" once s,ork is cornplere<J. making it diflicult to determine the
original rankine of the recommendation/assessnrerrt and ttre tinre it root to inrplenrent the n,ork. It

rTlrc prioritv codes in thc l99J-1997 anrrull rcports. unlikc tlrose in tlrc prescnation and rccolcn.
optlons tablcs- arc silnilar onlv for prioritv rarrks l- 2- arrd l. A rarrk of { is not usc-d in tlrc annual rcports-
and a rank of 0 "is strggested uhctr tto rcnrcdialaction rlilloccur rrrrtilcnougtr evidcrrce is proridcd to justifi
thc action. or rrhcn r'ork lus arrcadr.bc.en conrplctcrl. (Lcap cr ll- 1997:l{3i.

:Horrclcr. tlrc monitoring schcdulcs lbr lr)rt2 and lt)t)l did rclate to rcmedial action priorities (e.g.-
l=biannualorqtrartcrlvntonitorirtglhighpriorirr'1.2=arrnu:rlrrrorrirorinulsccorrdhi-rrlrcstprioriivl.crc.). Tliis
nrekcs sense. sincc rttoltitoring sclrcdulcs arrl pir'scrratior/rccorcn rcio,n,,.,cnd",iorr are irrti.rrclar.id. thut
is- sites tltat rrccd llrcscnntiotVreco\cn rrork slrorrld elso bc rrrrrrritorc'cl rrrorc ticqrrclllr..

Description Remedial Action Should be Completed

First/lligh Prioritl' (extensi'e impacts) Witlrin the follon'ing fiscal ].ear

Second/Moderatc P rioritr. (nrodcrate
inrpacts)

Within the follos'ing trro ).ears

Within ttrc follos'ing rhrec ).ears

No lr,ork recomfncndd after an
assessmcnt



was thus necessary to refer to the annual reports torecommendations/assessments, 
assess horv *rti ,rr*v were followed,to complete the remedial work - '

Monitoring Data 107

determine the history of
and determine the time iitoJ

sites given the highest priority for remedial work shourd generally be the sites that are alsorecommended for intense monitoring, .i,rrl. r.J";;;rli;;, uinuully,'urr.l'""'ir," ffi#il'";high-priority sites as those requiring"work within the nexi fiscal year. However, out of 56 GR.Asites that received priority t't""oirr""a"rio"r'i.,,.rrii.r wtrkr, zo *rr" ;;;;d;ilmonitoring biennialy or every three to nr,. y.oJ, ;;il;;;;j'i.'r.fr.';; ' t;;;;i, ,."i1"*,however, is.dependent on rhe time and exten,;il;;;,;;;;*", ;;..#;".'rn=. n.ra for remediaraction may be a high priority rerative to the rype of imp.o, uri-rn. i;;;;;;;iiu'}-}';;;iii;,;
nil::t'*ed 

regularlv oncqthe priority ass"*r.ni i; il; ana prior to comptetion ofthe remedial

Table 7'4' comparison of Monitoring schedules for priority I Remediation Sites

Furthermore, l9 GRCA sites that were recommended for semiannual (biannual) monitoring atleast once during the study never received a priority ranking of I for ,.*"diol ,rlork. while someof these sites did receive rorver rankings for renrediar ,*-orr., ;il;;;;";il'; ;;';, ;;#semiannually monitored sites never receiu'Id unr, ,..o,',,n'enJotion fo, ,emeiiul rvork.

. T!t. process by which sites receive prioritl,rankings fbr remedial action is unclear but generally
is explained in the annual reports. Reconrnrendarions lbr..""in r.*;ilffi;;ru... nrud" in rhefield, but only in the form of arrsrverine a ,,1,sr', or,1,o;,1;;;ion (0=no, t=r.es) on,l.1.;;;i,;.i";forms' when and how the priority .onkinss u'ere deterrlined is diflicult to assess. According to the

'soltte of tlrcsc sites rccci\ cd prioritv rerrkirrgs of I prorc tllrr opcc.

'Our of lZ CLCA sircs rh:rr
rccorrunendations for biennial nronitonns-
n"tonitorirrg.

t"cccir ctl prioritr' I rcconlnrcndatiorrs. onlv tn'o rcccivcd
nlld llo sitcs rccci\ cd rcconlnlcndn t rorrs tbr lcss frcqucrrt

Monitoring Schedule Number of Priority l Sites
( | ) disconrinue

(2) serni-annual

(3) annual

(a) biennial

(6) inactive
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preservation and recovery options tables, the majority of recommendations and assessments forremedial work were made "in-office" during the first dai of a given year (lgg4-lgg7)and not in thefield, 
. 
A description of how and why such recommendationvassessments were made was notprovided, making it impossibre to evaiuare the priority ,.nking process- (since ;;;# fi;report' the GRCA RCMP Director has noted that the impai'matric"s'uJ.orrents on themonitoring forms are assessed in the office. Recommendation and assessr"nt dat"s refer to thefiscal year in which the recommendationvassessments were made. However, a srte assessrnent formto be completed in the field has now u..n .r""iioil;;;; track the pri;rid;.#;;;;;;r.i"""

we we-re, however, able ro identify specific problems with the priority ranking system byreviewing the preservatior/recovery optioni tables and comparing themto the monitoring databaseand annual reports' since tutt.ry t.ut", of remedial actions were not provided for GLCA sites,the majority of the assessments below are only for GRCA sites:

' The priority ralks in the annual reports for some sites did not match the priority ranks in thepreservation and recovery options t.9t"t For instance, GRCA Site A: t 5:033 received a prioriry3 recommendation for stabiiization in the 1996;;nu.i t pon but a priority I recommendationin the preservation options rabte- itris-i_s lost likely aiesurt of the site being reassessed in 1997and given a higher priority-ranking. unfortunately, no ,vritten description of this change wasprovided' making it diflicult to dJtermine the exact basis for the chalnle. other GRCA sitesdemonstratingthisprobtemlistedinthepreservationojiionrtableinclud.oR,to, 
l4g,A:16:14g,A:16:150,A:r6.r59:B:r0:ilr:B:r0:r2r,B:r0:2i7,b:r5:09r,B:r5: 

126,c:ri:070,c:r3:09g,
C:13:349' C:13:371, C:13:387, G:03:020, c:oloqi, c'oi,osg, and G:03:076. Sitesw.irhthisproblem listed in the recovery options table inctuded B: lo,;;;,- C,b:,ojq, and G:03:040.(Follorving comptetion ofourdiaft report, GRCA RaMp staffexplained that d;;;ril;ffi;ror a site moves up as.work at higher-j;;t ,il;; ;;;t',!i 'inillr".ess 

nieds to betracked in the priority table or o tuppl.r.ntal table. l-ru.t.r, so that it is clear that a site is beingmoved up because rvork at a higher-priority site is finished rather than because of accelerateddisturbance.) ' -

' similarly, the priority rankings in the annual reporrs for another group of sites did not matchthose in the preservation and recovery options tables. Horvever, these sites had not beenassessed' For instance, GRCA Site c:09:058 recei'ed priority I recomnrendations for testin*eand stabilization in the 1996 annual report but a priori,r,z ,."ormendation in the preserv.ationoptions table. According to the table. this sirs\\,as no, orr.rr.d, ;lia;'RCtup sraff6a'eexplained that not all sites are assessed and that thq annual r;"r;;;;;"1;"; dir.rrrion of 
'vhichremedial actions are assessecl and lvhich are not. lt rehrains unctlar, horvever, rvtry there is adiscrepancy betrveen priorit.v rankings in rhe annual report and rhe table n,hen no r'rilendescription of the change is provided. The GRCA RCMP lras nored rhat rhepresen'ation'/recovery tables are planning documenrs 

'reanr 
ro idenrify *it., ,-ili u" d;* ;;;

:!tl' assunring accessibititt'and avaitabilitv of appropriare personnel. u,hich can chance. Orher
GRCA sites dem_onsrraring rhis problenr and iirt"a in ,r,",*".d ;;il ;;;;;;;.A:r5:02t.A:r5.039,A:r6:180.8:n:?7r.c:09:058.c:r3:006, C:r3:327.C,r;,j;;:;,;;;;;:



G:03 '.044, G:03 ..A20, and G:03 .A72.
demonstrated this problem
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No other sites listed on the preserr/ation options table

' Priority recommendations rnade in the annuat reports were not necessarily recorded on thepreservation options table, and vice versa e"r i"rl"*;, ili;;;r* i,ir,rii, ;;;il;#il;I rankings for trailobliteration, stabilization, and.rr."r.or*; il;;;9;,;rt: However, thissite received recommendationsin 1995 and * utr.s**t in l99T (with lower priority rankingsfor.such preservation actions) in the preservation oprion, i;l;;u* i'rr".. *i, no ,..ord in thistable of the 1996 report recommendations, no, *u, there an indication "i*tvi""i;;;recommendations were not included. Instead, *. iu". i;ffi;;'iir.i,r,r'i#'rJ;#
recommendations were reflected in the 1997 urr.rri.ni 

"oirri".t';;r;;rrendations 
andassessments is provided only on the:"g.f mo11o_rins forms, not in it, tuul", u;;.*;;A;;Leap' personal communication 1998). other GRCA iites demonrrr.,ing ir," problem of priority

recommendations being recorded initre annual r.pont Lr, not the orrr.*.rt"n";i6i."tffi;ic:09:05r, c:rj:020, b.:r3.098, c:r::zgi,-.io-'c,oi,boq. GRCA sites that had priorityrecommendltiory recorded on the preservation and recovery options tables uuiiot ;;;J;;;;;report included c:09:030, c. | 3 .27 3,c: r 3 :3 g9, G:03 :002, c,oi,oji"",h. ;;;;;;;;" d.fr,tab|e'andA:|5:030'C:06.008,andC:|3.379ontherecoveryoptionstab|e.

' Some sites received recommendations/assessments on the preservation and recovery optionstables that were tundamentailv inconsistent. For r"ti;;;;, ;#;,;;;;;;;;;r,.d . priori;y;i;1,;;
work recommended after an assessment"| arthough accordingto the,"brd;;;i;;;;;;";;
lj ,itjlj;,9_ther_sites 

received a priority oio 1'oon".") (i..., 
'uo?k;dr;roj, rlirr"r-*h according

to the tables' rvork rvas not completed. other inconsistenciesrincluded sites that dii not r.eceiu,irecommendations and/or an assessment, although ,uork *as ;;l.r;. 
- - 

diA-;;;;
demonstrating these problems included, on rhe pres*ervarion optionr iilfi, ;, l6' 160, c: r ::o io,
C- l3:099, c: l3:37 | , c: I j :3g9, G:03.024, G:0j:0+ t , una c.oj:064, and on rhe recovery oprions
table, A:t5:021, A:15:03t, A:t5:039, A:16:tg0. B:10:230, g,r'i,iil, d,ilob;,-d,i;,'i;;,
c:02:098, c:06:008, C:r3:006, c:r3:0t0,C:r3.273,c:ri.32r ,c:ll:lzt.E,ji,:ll. c r:,:ll,c:13.338,c:t3:i39,c:t3:i4i,c:t3:359,c:13:i65.c:ti:371,c,r:.zii,i.it,:aa,G:03:020,
G:03:030, G:03:044, and G:03:072.

' Several sites received a priority ranking of l, but more than one year passed befbre these sites
were assessed and/or the recommended rv-ork was completed; in some cases the rv-ork has vet to
be conrpleted. This.is.especially a problem for some GLCA sites that consisrently received
priority 

.l 
recommendations tbr remedial rvork fronr 1994 throug h lggT bur. as of lggl ,had not

received suclt rvorks. Tlrese GLCA sites included C:2.011 Fearure 
'u, 

c i,oig,,C.)i,oli,
C'2"075. C 2 076, C-2 o77 - and C.2 099. lt took ntore than one year ,o .o,rrpi"* r.*Loloi.uorr.
on a number of GRCA sites tlrat received prioritr, I rankings, and such ruoik hu, still not been
done at sonte sites. GRCA sites tlrat dernonstraied this prJui.* included. on tt. presenation

ssincc no renredial
on infornration pro\ idcd in

actions tablcs \\'crc pror idcd
thc GLCA Atulurl rcports.

fbr CLCA sitcs. this asscssnrcnt \\ils bascd solelr'
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options tabre, c:06:003, c:09:03r, c.09:05r, c: 13.273, c:r3:29r, c:r3:399, c;r3:3g9G:03:003, G:03:020, G:03.02q, c'o:_o zo, G:l.ol,:'o{q. and G:03:067, and on the recovery optionstable, C:13:020, C.l3:291. C:l j:347, C.tf ,fAg,-una C,lJ:356. (GRCA RCMP staff haveexplained that the main reason why these action, ur. ,-, being unden.k"n ;ilil;;;.|**assessed or assessed within a year ofbeing r..om"nJ"o is dlrectly,i"a io a lack offunding andtime on the river to comptete these tasksj

Summaqr of Data Cotlection and Evaluation Recommendations

we based our observaiions on the monitoring schedules and remedial actions by reviewing thedatabases' tables, and annuat-reports provided.by"x,clrrl"rronnel, and making cross comparisonswhen appropiiate'.Many ofthe problems we identified r.y r.pr.r"nt isolated mistakes or data entryerrors made in these sourcei rather than probl.r, in the monitoring or remedial actionsrecommended and/or taken' Howeveq it was diflicult to discern where-many of the observedproblems originated because of inadequu,. ,."orJt"* .i *'p;;;'lnvorved in makingrecommendations or taking actions. For instanc",;il;.g;d to remebid recommendationdactions,the primary origin of the problems identified i" nit 
"l-.-pL 

was insufficient documemafion of therecommendation/assessment process- This problem."ilriry be addressed by using separate forms(either in the field-or in-offrce) for recording the recommendations and assessments made, thereasons for such decisions, any remedial wirt ."rp[i.a, and a foltow-up investigating thesuccesvfailure of such work. asivell tl..ny changes in previous recommendationvassessments andthe rationale for such chan-qes. A table 
"9u14 

irt.n u', len"rated from this information, clearlysholving the history of remedial recommendations, urr"rrir"n,s, and actions taken. similar follow-up activities could be done rvith the monitoring 0.i., aoJi"rsing many of the problems idenrified inthe revierv of the rnonitoring schedules. GRCI R;i6 p.i*nn.l have designed a recommendationassessment form and a remediat acrion form (Appe"* ilJ, rvhich are fine It.ar.
Ingeneral, for data to be statistically relevant or comparable, Nps RcMp staffmust strive to' avoid inconsisten"t-"t^11ons the data gathered in the field, tabres generated from such data. and theannual reports' lf RCI{P personnel d[co'er .vhile rvritin-e . ,.poi 

";;"ki;g]n-orn." assessmenrsthat the recommendationiassessnrents made in the field need ro be changed, they should record suchchanges in the database.. Horve.er, they rt orio ;; ;il ;r or eliminat-. tr," original dara. Instead,nerv fields should be added that docum-en'he chan*ces. .r r-;il'u;';;ilr';;;;enrs/nores so rhar' reasonvjustifications for suclt clranges can be recorded. ln this ,nunner, ;;;;;";;recommendations and assessments can- easilv be generated from the database. GRCA RCN{p staffdo have extended reports thar rrack the histon,of-a site's monitoring schedule, so the same trackingsvstem needs to be applied to recomnrendations/assessnrents and remed'ial actions.

The importanceof having a history of reconrmendations and assessments is to allow researchersto upgrade and improve the recommendationiassessrnent process. For instance, if differentrnonitoring schedules-are assignecl to rhe tunl. ,i* o;;;;;;;.r of site visits, this might indicate rharsomething needs to be done rtl the rtronirorinc fornrs to a'oid such discrepancies (rvhich have
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occurred nearly ann:aly) Providing detailed reasons for changing both rnonitoring schedules andremediat recommendations ailows d.;r,;;;;.,rilir._r,"r"* ;;,*;dersrand the criteriaused to determine schedules o.. io-rnuL.'.".orir.ror,l"rt and assessments. Schedules andrecommendationvassessments can thus be more 

"onrirtrntl..*-,tt .,nr"!'o,u"r.n, individuarsrvorking on the same site- Fo, examfi., ;; t;;;;;';;;,,.r, remediar action priority rankings forsites may move up as.work at trigheifn"rr,t rii.r"*."rot",ed, but there needs to be a rvay todistinguish betweJn this type oruo-uun..*.", 
""J 

uo".r..r.r, due to acceterated deterioration.

A number of the problems addressed stenr from not clearly defining terms and identifiingassumptions' For example, RCMP starr rnort,r r"t. .i."rly describe thJfluctuating monitoringschedule for the control-group sites, since rhe r.h.il;:;;;il"; i. 
""rr,u.ntry monitorede'ery 3-5 vears' Based on Leap et.ijr (tffi;;;; r;il.sis, monitoring orth;.on*orgroup sitesbv GRGA RCMP staffhas t.ut.a, snt, it ,uo, i;;#;;; during an Aprit 1999 river trip of pArepresentatives that the sites are not similar ;";6;;;ivri."l characteristics (i.e., not located onpre-dam alluvium) to provide.ny t.lu.tle inforrn-ation oi impacts to sites in the ApE. A lack ofsuch exptanations probabrv rt.r, from a rarger probrem, d;;;;;;fi;;; reports are beingrvritten ror a very specific audience: ir'.r'oi#;;;;;;--;";; ,;;;#r, ."u nor the generalarchaeological community' cons.4u.ntly, l*f. urru*pr-iins are not explained and therefore maynot be grasped by readers o, ,r*.orrhers unfanriliar rvith the rvork that has been done.

Although the annual reports are intended to describe the monitoring work inspecific fiscal years,more reference should be made to rvork ft"*J;;!;rt y."rr' to provide a bigger picture of therunning history ofwork recommended or completed to date. Afthough:any previous work that:wasdone at the sites is n91e! in site descrrptions in itre cRcA annual ,.poir, no i.r.riptlons ofpreviouse'aluations are provided. The clcA;;;;;;i;;;;il;".r. oo go into detair in regard to previousevaluations, prol'iding a nice history of'physical irnpult, to ,lr. sites, which allorvs the reader to
:l:i,'ry changes throughour rrt" y..r, .,.,0 ,o t ,l;;'il;r;;ui"j ';il;;"de 

behind anyrecommendations made' I\'luch of'this lack of hisiorll;;;bJen remedied by rhe recently conrpldtedsite-by-site draft synthesis by cnce ncrtp ."l-N"eu'pr"i.., staff(Leap et al. 2000)

Finally' in order to document the severity of the impacts, the monitoring form would have torecord extent of disturbance expressed as vollme (ideal tir phvsicat impacts) or area (less useful butcould then incorporate visitor inrpacts more readily) and as percent oftotal site volume or area. seechapter -5 for additionar reconr'rendarions oflered ro berter quo,.,ii6, Ji"'r*o*rHffi;";r* .site's vulnerability to erosiort related to dam op.;;o;. in sirnitar fashion, althoush the likeliestcauses of the erosion probtern are idenrified in ihe rbrrrrs, ,il;;;;;";;'"rJ .,,r'uures also linderdetermination of the relative se'erity of'different irnpacts and rvheth., ,o,n."li;;r;';;;;strsceptibte to dartrage than others uor.o on phvsical locatio' or site date and type/fi-rnction. Gi'entlrat the forms oo not really indicate the severir'r'of irnpacts. it becomes sonrervhat diflcult to fullye'aluate manaqenrent recorurlerrclations and results oflrerreclration
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CREATING A GIS DATABASE

Before actually analyzing rhe monitoring dat4 we felt that the best place to start was tosynthesize the site location dita from ttre su.uly unirrur"quent monitoring efforts. GR6A RCM'had previously provided NPS/GRCA Geograpt i. r"rori"ti_on system (GIS) specialist Dan Spotskeywith the IMACS site form database (in dBase III) ro, 
^it 

iissites identified during the survey, whichcontained urM coordinates to be piaced in a cis format. (The three newty recorded sites had notyet been entered into the IMACS database- To make the GIS coverage complete, these records wereadded during thedata-archiving portion of this synthesis project.) Spotskey converted the uTMnorthing and easting fields of iit. agu." ur art.f.r" inio . poini nte in ,qrcnro (Dan spotskey,personnel communication March t998) and in A;g;;i oilggg provided swcA rvith an electroniccopv' Meanwhile, SWCA's GIS specialist Mark tJ;"t".' H;;i;;-;;;; .n Arcrnfo data fiteby the same procedure, using a cofy orthe IMACS oatabase provided by GRGA RcMp databasemanager Nancy furdrews' spotskey's and cederholm's GIS databases were then related using thecommon IMACS database field of SITENO.

. .c"gttlolm generated a point spread ofthe GIS databases in Arcview. ofthe total4g4recordsin the databases' 485 had urM .oordin","s. The databases need to be closely edited to determinewhich sites may have more than one plot, sinie there are 4g5 poinrs and onty 475 sites. Lisa Leap(personal communication 1998) ,ufo.rt, rhat the addirionar points may represent individuatstructures or site loci at Lees Ferry. clderholm plotted il,. qgs points from borh databases on a gray-scale surface map of the Grand canyon on 8llu * t t-inch sheets at 300-m contour intervals (Figuri7' l)' It would take approximately four to six | | x | 7-inch ;";;r;; ,Ihl;;',il'",ir,r" point coverage.

Seven of the 475 sites had plots that did not overlap, meaning that one set ofptots was incorrect,since the GIS files tu"". 
"'.ored 

using the same trr,|nbs darabase. These plot discrepancies areshown in Figures 7:?:\d { 3- .'\,s norJd on the figures. theRCIr{p IMAcs database poinrs will bekept' and the NPS/GRCA plots. rvhich for an uni.t.rmin.d reason were incorrect, will be deletedfrom the master Arcrnfo fite that rvilr be genbrated. ' 's('rvrr wsrs'rL,rI

In August of | 998, SwCA also acquired from Chris Brod, contracted surveyor for GCMRC, totalstation-generated urM coordinates fjo, four orrrt. io cJCe ,i,., and 49 of t-he 6g GRCA corridorsites' (GRCA RCMP staffnou'have UTN{ coordinates for all 68.) Five of the poinrs fiom GCMRCtvere duplicates of data supplied bv N{ichael Yeatts of the Hopi cultural presen'ation oflice. yeatrs
Itad used a Global Positioning Svsienr (GPS) unino obrain LrTN.i coordinates at 28 GRCA sites. Hehad obtained cornparison coordinares fionr rlre center of sires ftom Brod, and *,as rnostty testing theaccuracy of the GPS unit by takine shots on site datunrs throughout the corridor points rvere alsocollected front some sites for *hich cornparari'e data \vere not obtained. SwCi;i;;;;;l;;;Yeatts's database. consisting of a Nlicrosoft Access spreadsheet, in August l ggg. Like the IMACSurt\'l coordinates' tlese databases (Brod's in Escei and yeatts's in Access) rvere imported intoArclnfo to generate GIS files tbr each. The trvo duru ..r, ,*,.;-;i;.; ;il,;;;,h. *rou-r.ute maps,along rvith the RCMP IN'IACS GIS database. to compare all rhree. Figure 7. I is a samplecornparisolr of the three ditlerent GIS data sets. and it clearh,illustrates the r.ariarion amons the
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plots- The ltvreCs UTM coordinates were created by taking UTMs &om USGS 7.5 minute
lt$d".maps containing fietd plots ofall the sites: rher-efor., ,i" tot"r ,t"ti*;;;;;J
to upd.ate the suney plots, as arethe GpS data in most cases. somr of the Gpa;ofltq ffi;;
have not been reliable. For instance, h Flryl" 7. I rhe GpS ptot ror site C:09:053 is?t;;ough 

"*ayloLthe^s1lev plot to recommend a fielJ check of the porriut. revised site location 
'Th; 

efls ;dfo1 Site C:09:050, directly above C:09:053, is right oo t*g"t with the total station point for the site,whichwill replace the survey plot for C:09:050. - - ----

The master GIS database that will be created by editing and compiting the four databases could
bo uscd for a variety of spatial applications, *.h * ordJring the site plots by site typg cglnrral
affliatioq:date, and so forth.

TOTAL STATION TUAPPING

RCMP archaeologists view total station mapping of sites in the river corridor as a remedial
action' and they have proactively bea doing -otr *Jroore mapping each year since the effort was
bequ in 1995. (Uofornrnately, additional NPS mapping etroru or"t" oot nreJ Uy g-oR f"t
FYl999.) Aser four years of total station mapping; oi clcetito have cornplEte baseiline msps.
Twenty-one were done in FYl995, 3l in fVfb-gZ, anO 16 in Fyl99S (Table 2.5). Nine rrpt *
incomplae to datg inctuding 6ve from FYl995 (the first maps gaerated under the direction of
I?f:|yt!v,- BOR archaeologist), three in rYtigz, and one in FYt998. According ro Burchett
(1997),10 GLCA sites (c:02:e32, c:02:035, c:02:038, c:e2:071, c:02:e73, c:02:0r5, c:02:077,
C:Q2:79, C:02:081, and C:03:ol0) have also been mapped usin,g the total station. Figures i.q ii
7.5 represent examples of nro completed total station *"pr. See-Leap et al. (lgg7; 2000) for details
of the procedures and criteria for conducting total station mappibg.'Generally, **.yotr 

"t" 
urcJ

to geneate the maps to ensure accuracr for mapping Uotir topography 
-and 

.thi location of
archaeological features. Terrain is displayed at a 25-;m ,6ntou, int"*it 

"ritir 
up to a lg-cm degree

of error.

New baseline site maps that were planned for FYl999 were to be based on those sites receiving
intrusive remediation (i.e., checkdam ionstruction and data recovery). ptanting vegetation and traii
obliteration work do not require total station maps.

From the 68 mapped sites, a sample of l0 was selected by GRCA RCMP to be remapped in
FYl999. These selected sites have rho*o r;gn, oiuuunJ"n, erosional activity as seen tLougtr
RCMP's monitoring efforts. tn particular, several gullies and arroyos have .ho*n an obvious
increase or decrease in sediment deposition and/or headward movement of nick points and headcuts.
RCMP staffintended to remap or "update" these areas in an attempt to identify the rate qnd degree
of change in comparison to the original base map, but budget cuts in Fy I 999 have stalled this effort.
Figures 7.6 and 7.7 provide one means of illustrating elev-ation changes caused by drainage erosion
on an archaeological site that has been remapped for this purpose.



Fiscal Year
Baseline l\{ap
Completed

Site Number

FY95 (n=5) *A: l 5.003
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I i:02 I

*A: 
| 6:004
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*c.0(, (15ti

C:{ttt {}l{0
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l l ()6t)

It4otritorrng Dsta ll7
Table 7 -s Totar station lMaps compreted

A't tt(,: aftcr Lcap ct al. I 99ll:Teblc I J*=cxcltrdcd frorrr totill coturt bcc;lusc nr:rl) is irrcorrr;llcte

Fiscal Year
Baseline lVIap
Completed

Site Number

FYg7- corrr *C: l3:098
C: l 3:099

C: | 3: 100

C: l3:273
C: l3:321

C: I 3.327

C: l3:338

C: l3:343

C: | 3:346

C: I 3:347

C: l3:348
C: l3:349
C: l3:356
C: | 3:359

C: | 3:367

C: | 3:38 I

C:t)3:019

C:03:038
C:03.0"1 |

G:03:072
*C:09:052

C: I 3:38,{
F\'91{ (n= | 7) A:li:0 l7

A: l5:033
A: I 5:048

A: l6 149

A: | 6:174

B.f5:l2l
B: l5 .132
B: l5:138

C:02:098
*C. ll:0 l0
c |I 070

c f 3 291

C: |3 339

c 0i 020

C:03:03t)

C:()i:055
c 03 06.1
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Additional factors such as soil type, vegetation, and slope are also incorporated into calculationsused to determine rlte { erosionldlposittn and degree-if .h"ng". Remapping of active on-sitedrainages seft'es as the NPS RCMP's first method of truly quantifuing change and the effects ofdamoperdtions on cultural resources, and, used in 
"onlun"iion 

rvith the current g.";";;il';;;;generated by Thompson et al. (2000), can be a very valuable quantitative tool. In ,r,I purr, quu1i 
",,u.'data in the form of monitoring observations ani photographic comparisons have been used toidenti& and monitor change. Total station.mapping ana rJmapping quantiry uorui.,ri""lt u"-rr;;can.be used to support the monitoring data and recommendations maie roriemedial actions, as wellas the success of particutar pr.r"*utior/environmentar efforts. ,:

. In summary. as an attempt to measure phvsical impact extent and severity, GRSA RCh{p staff
har''e produced totat station ntaps for 78 sites. These nraps are the single *ort i*portuni
archaeological documentation available for quanritatively assessing the extent, r*.ri,v, i".;;;, ;;
causes of site erosion- Using total station nraps, it should ue poisiute to calculate ,il i";;ir"h;
(surface area x depth) of a sile using detailed topo*eraphy and *.ururu*""ir 

"ttir. 
depth in different

areas as exposed in cutbanks, arroyos, sqllies. irails, test pits. and so forth, Second, the maps can
be used to calculate.the volume of physiiai disrurbance, based on trt.i.,r,gitt una oup,h of a drainage.
Figures 7'6 and 7.7 illustrate the second point. Third, analysts can be euin more specific. estimating
volume represented by different types of featur., (roorr. pit ,,*.rures, pits, niiddens. roasters, etc.)
11 

tTh site and again calculatins what percent of the volume of each feature has u"rn Jirrutu"o.
Finally, the maps can be used toiome up rvith calculations of horv much (again in terms of volume
or area) of the disrurbance rvas caused by particularirupacts (physical, visiior-related, and subsets
of these). Adrnittedly, much of this information rvoufd 6e based on estimates of rvhat is buried and
rr hat is gone- but tbe current svstem seems rnore subjective than what we rvould propose I f one
firctrses solelv on surface ur." ib, the site as a rvhole and surfhce area of disturbance. there is less
estintating. but irnpacts could register across a total site surface area rvhile lear.ing most of the
strbsurface materials intact. We also think that tning to figure out site depth. nunrbers and rypes of
tbatures. attd so tbrth is intponartl in assessing the site's significance (and. concomirantly, tlre nature
artd extetll of resource loss). lt is untbnunate that rhe toral station mappinu has not receiveri
continued funding tiom tlre BOR. eliminating the irnrnediate opportunity to r".t ,o,u. trt'these ideas
lor rneasurine severity and exterrr of irnpacts to a site.
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Alonitrtring Data W
PHOTOGRAPHIC DOCUMENTATION AND ARTIFACT ANALYSIS UNITS

Photograph'"^lo:l:tntation' particularly rhe use of repeat photography, has been an essentialelement of the RCI\'tP's progru'iio documenr change o'er'rime 
- il; methods and uses ofphotographv as related ,o in"luoni,"ri"s ;r;;;;';;;;scussed in Leap er ar (2000) but rvi, besummarized here The monitors use photographic images in a varieiy of formats to visualydocument impacts outt*tJ uni ].n.oiur actions taken on or near archaeorogical features.Photographs reduce the subjectin'ityinherent in recoraing and are heavily relied upon in the officeto clari$ questions raised 

'uh"n 
,"rli.rvin-e monitorin-n ro7*, photographic images are arso usefulin illustrating observations for p"opt. rvho have not rr-aa the opportunity to go on a river trip. crearand distinct photos are needed to iho,u the cultural prop.nn types along the corridor, the impactsobserved' and the preservation nleasures implementeo, inat is, documenting the success or failureof the implementations' Exampl.toiir',i, tyq. orr.peri pi"rogruphy are shorvn rater in this chapterurrder the Preser'ation and Daia Recoverv Efforts sections.

GRCA images include 35-nrm black-and-rvhite prints and color slides, g-mm videotape, and 5" 7*inch medium format color and black-and-rvhite prinis, and GLCA has generated mosttv colorprints but also 35-mm black-and-rvhite prinrs and color slides to document their sites. ett-cncesite images documenting archaeologicat'sites olong rl.r. ,i.'er corridor, some from as early as 1962,are logged in a Nlicrosoft Att*r. datibase. on rhe Jrher hand. starting in t 99i GLCA archaeologistsha'e onlY.tl'ped up their photo rogt- ;ng 
'arious 

rvord-processing programs: no darabase has beengenerated' To date' there are tli'er 10.400 photo inrages in trre database and archives. over 9000inrages fbr GRc'{ and .r'er 1400 color photos tbr GLle. The prrotos *eenerared by rhe inventorysunrey and ntonitoring prograttt siltce 1992 are curated to rhe hiqhest standards and are housed.inacceptable facilities at Grand canyon's Ftagsraff oflice ; ;|ft;;;";'curtural resourcesdepartmenr in pase. At the GRC.{'offices bo-th at the Grand Canyon and in Flagsraff, black_and_\\'ltite negatives old photographs- coio, stioes. and videotapes are kepr in fireproof file cabinets, andnegatives and photo-uraplts are stored in archivally stable polt,propvlene slee'es These materials arealso used ar GLCA- but the sree'es are kept irr rirree-rin{ Lina"rr.

Photographl' ltas been trsefirl in 
'isuallr illusrrating erosion but can provide quantitati'enleasurements of erosion ortlY irt coltjuttction rvith rnaps 

-For 
example. changes in the deprh ot'anarrovo cotrld be trteasttred lrortt u phorogroph alrclcharrses irr rhe leneth of t6e arrovo could also bettteasured li<lrtr plrotouraplts if'orte coulcl plot tlre locatiorr ot-rhe nrror,o and the photo statiorr o' arrrap The plottirrg of plrot. stari.rrs irr retari.rr ro phorouf;,;lr"';;; il culrurar f-earures isalreadl, a currenl arrcl consislenr practice of-the,uqnilorirriteanr Thus. the photoqraphs taken bvrirer monitors o'er rhe past eislrt 

'ears..rl;;";;;;r;,; docurnenr quanrirarir.erv rrre ser.erirv,I.cation- ancj causes of erosion n,,,i gr.o,.r;;;;;;;;;.;il;" acrrieved bv cornparing phorosraphsllorrt tlte past erglrt tears rrirlr lrisL,il pllorographs Tlris lras been dorre in a f-erv insrances irrrnortitoritlg repolls attd prores to be quite vist,allv drarualic and etfectir.e Scaled nrediunr-fbrmatplrotograplrr,'as:rrso lreerr cor*rtrcred or ls .1i., t;;;;';, ]000 rir.)
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Beginning with the survey in 1990, Leap et al. (2000) have noted a decrease in the number ofphotographs taken on each morrirorin-g rrip The .";;;; ro rhis occurs from Fy 1995 ro Fy t997Prior to FY 1995' photo dot'n',.n,u,ion ,u", rncornplete, and many photos were not clear or detailedenough for field use' Therefore' liom FY 1995 to FY l99i baserine phorographic documenrarion forevery site monitored rvas completed- one ob'ious lactor in the ouerail reductron in photographstaken is that the number of sites 
'isited on each ri'er rrip has been reduced over the years. A secondreason is that NPS RCMP personnel take photogruphr lnrv *,rrere change in a fbature,s appearanceis observed' as a result of pivsical o. uiri,or-r"roi.ji*po.ir. pr"r"*ation efforts, or data recovery.

Beginning in FY | 992, RCI\IP staffexperimented rvirh rrvo additional methods of data collectionthat they hoped rvould aid in understandine and documenting the mechanisms of change andquantifuing that change: stationary cameras and surface artifact analysis units (in the Grand Canyononly)' The stationary cameras were set up ro "monitor" sites on a daily basis (a process calledterrestrial photogramt:try), sen'ing this purpos. *or. in Glen canyon th.n in the Grand canyon.In the Grand canyon the canterar"*.r. used primarirv to document 
-eeneral beach erosion anddeposition' which was the driving ar":*li! iil;.ioo",n.n, of the siationary camera program.specifically' in I992. Dexter ono 6ru., t 1992) c..,.lop"J a'proposal to moniror sand bar stability ona daily time scale using terr.estrial plrorogramnretry. The objective of the study rvas to determine iffluvial deposits *'ere stabilize<t trv i",;;';i;,t;' cil;:"rked crosery rvirrr .LCA and GRCAarchaeologists at rhe rirne to deternrine locations rvhere his objectives coutd be achjeved inconjunction rvith documenting the potential etlbcrs of the interim florvs on culturar resources (Nealand Leap 1992)' The canterai tt'"..ror" rvere positioned to clocur,ent not onry erosionar processes,but erosion directlv affecring .ulru*ir.rources

FYl992 marked the placentent of fir'e srationan: cameras. at GRC.A corridor sites A:16:1g0,B'to'229.c:lj:003,c:lj:j-s9.anctc:r; jii'rrt;#;;;rremainedinu.sethroushFyrgej.bur
in FYl994 one camera rvas nto.ed to a'e\\'l.catiorr orerlookirrg C: li:006, arrd rr'o cameras \vereremoved' Three sites continued to be photouraphed irr color claily tlrroueh Fy l996 GRCA RCNfpstatrdid conduct inforrnalatah'sis of ilreir siario,ran,.on.,..u'oi.,J,;iliil'.i''J no,.o no ctransesto cultural fbatures at six sires ARer FYronu ilt.t-r..o,,r,r.,."0.d rer'inariorr of the stationarycamera program in the Grand Canyon. tn the fire veaothar the cameras rvere in use, only oneincident of stocltastic change ,tor ii*iin;J ;ilt;,., 

""t '"roe 
arnounrs of sand ar c. I j 00 j as aresult of a side-canvon flood (cocler et al | 995 ) No changes ro cultural features rvere docurnentedthrough the use of tlre srationan,.o,u..o, i,, C,n,,j'i",,.",,].,,,, chanses in beaches and sand bars

tn 1992 three statlonan' caltleras \\'jere sel ,p to;llrotograplr f-eatures at three srtes a cutbankcontaininqacharcoal lensalc020i2-aterrace-baseddrairia!recurtingc.02 
l00.arrdrheDugrvav(c 02 012)(Neal arrclLeap l99l) (urrertili. rheGLC.\carre'asaresi{uaredar Ni'eN.lileTerracetllt'rrtitorittg Sires c 02 0ll a,d (' 02 0-l.S itttd ircr.ss li.* rhe ('harres H Spe'cer Stear,boat at LeesFc'rry Filrtt retrier'al arrd replacerrrenl occrtrs ererv -i4 4ays at the trro caprera locatiorrs. inr,olyilrgda'lrips dotvn tlte river tionr Glerr ca.vorr ;;,,; i'',;;;;,;re o\..er g000 of rrre sra.o'a* c,merapltotos ltave bec'tt processed- tlrat is. sca,r,red arr<l archire<t orr CD-RoNl. arrd a llroposal bv NiarkItlanone ol-NALrs eeologv ttepatltttettl tr) c()n(lrtcr research trsing these irrrages rras subr'itred ro
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GcMRc in october 1999' The idea is to use the imagery to illustrate the erosion and deposition offluvial sediments in reration to various streamflorv reqimes.

During FYlggT the potential value of continuing the starionary camera program at GLCAbecameapParent(Burcheit rllz:iz)-basedonp.ol..tldirghrunofffromtheuppercororadoRiver
basin states and expected high water levels in iake poivell, BoR began releasing water at amaximum of 27'000,cfs durin! th" rpring. of 1997 The higher flows have increased the amount ofsediment loss from the high'.",,*rrin'GLCA, the terraces containing culturar resources. Burchett(1997 57) notes that.durilg the rp.re'nv r996 habira,iriioi.g flo*{at a maximum of 45,000 cfs),new sediment deposits de'elopei ur It. base of som. r,igt i.r.uces. Material for this developmentwas probably derived from both the terrace curbanks-and rhe river channet. (lt is hoped thatmainstem flow modeling and tuno uu,. studies can derermine the propo.tions provided by eachsource') Following the habitat-building flo'v, the cutbanks eroded back to an angre of repose,supported at the base by the nerv sediment deposits. The hi-ch florvs of Fy | 997 had two effects onthese deposits: (l) undlrcutting;h"';;crionsof the cutbanks that had reached a desired angre ofrepose and (2) removing the sediment deposits, ."rrinf tire upper unsupporred sections of thecutbank to collapse' 

Jfrese in'tpu.t, ur. forcing ih" utn..Jr 
'ertical cutbank ar Nine Mite Terrace(Sites c'Q2'032 and c:d2:0:tt',o .tJe back ti a nerv angre of repose, resurtin*ri in a rerreat of theterrace margin.

we cannot know' until rhe proposed research rvork analvzing the images is carried out. rv6ethercontinued monitoring.rvith siationof t*;; ,;il' ol";to. information confirnring rhe fierdobservations discussed above These dara mav also be usefur overalr as a conrparative andcollaborative data set to be used uv ,."r.o..rr.;;'J,;;rjit.," ,.oinrenration and hydrorogy of trrecolorado River system. 
J Jrr'\r-r'rrr-y rri

ln September lggiseveral PA representatives accornpan..i.g GRCA RCI\lp rlonirors on a rivertrip suggested tracking artifact ,nou'.rn.n, in tocations ,uhere phi,sical and risitor_retated impacrstvere high by analvzing surface units- In FYl994, te' r >.r-m units rvere raid out at nine sites.C'09'051,c:09.052,c:09:08i,C.r3.006,c.ri.070.c:ri 
r00,c:r3:r0r.c. r3..272,c.r3.32r,andc:13:385 (coder et al' 1995). The anatvsis unirs rvere visited trvice by GRCA RCIgp sraff, and inFYl995 coderet al' (1995) t..o*rn"nied that rnor. pr.fire nrethodsbede'eloped. Theunits didnot enable monitors to identifi'processes rvorking to rransfor, the nrodern sround surface or sivefurther insieht beyond *,hat rvasalread' beins recorcletl o,, ,t.,.',uon],;r*';ilttT,r:;,'-.;;;ff,Nere therefbre ternlinated in F\ 1996 (Leap et al 1996) Ku'r Dongoske, archaeologisr tbr rhe l{opiTribe' communicated to us in lg98 th;t he trould like t. see rhe procecture re-er aluared to cletermineif'there is still an etrective nlealls of ttteasurins erosiorrirl eti'ects orr rlre riistribrrtiorr of'rrrtilacts

RESULTS AND TRENDS FRor\r ,\NALYSTs oF r\.roNrroRtNc DATA

Combining rhe NpS
beerr collected tbr over

RCN{P's eflorls rvirh clata fiorrt tlre corridor sunje\,. nrorritoring data have
rtine 

'e.rs 
in Glen ancr Grancr carl\.o.s Trris dara's.; ;,;. ir;;';;;;i;r;



130 Chapter 7

depth than that of the regular GRCA-based backcountrv moniroring program prior to r990. Sincethe onset of the corridor moniroring,;r";;;#'ilr. knorvn rhar-it rvourd be an e'orvingprogram' rvith no good comparative data fo, a program of this kind or exrenr. Accordrng to Kunde( 1999)' efrorts to monitor cuitural resou.rces haue plimariry been rimited ro shorr-term prosrams, andprevious monitoring progranls fbr federal agency ,"ro,1r." management have no gurdetines forimplementing monitoringl,oto.ols. No progiams'hru.l., moved beyond the information srage todevelop a trigger *echinisn'' for implementing management actions. severar programs have alsobeen designed ro gather datu sp""ih.ally foi ,..rour-". management related to human impacts.Additionally' the short-term nature of these programs did not lead to the identification of trendsthrough time or the formulation of predictive rid.l, (Kunde 1999) we have analyzed the NpSRCMP's data' summ 
^':'ltonitori'ng trends and observations, and.summarized and evaluated theappropriateness and effectiveness of slt. management treatments. .

- Monitoring eflorts began in fiscal year | 992 after baseline site data had been generated by thetnventory survey' Grand canyon site monitors generally take four river trips a year, each lasting | 6-| 8 days' monitoring an avera-ee of l li sites pei y..r rnd conducting remedial actions on 20 to 40sites per year' once on site' the monitoring crervs typically spend 30 to 60 minutes at each site. Atthat time they fill out. a monitoring form and tute piotolraprrs if necessary to document change.Figure 7'8 itlustrates that in seven y-.u* of n',onitoring i" ,;; d;;i'al"r"i'i;ni-,nnrl, crervs haveconducted 930 monitoring sessions (or episodes;, viJ'ting ab ,out 322sites durine 29 monitoring trips.on average, each site has been 
'isited 

approximately rhree ,"i,"* i; ;;;.;ffi-n.o^ and 130 sitesha'e. been visited per year. Another interestins trend shorv":i"ii*"r.i.t i, ,i"rt,n. decrease in thenttmber of sessions and sites ntonitored tiom t996 to 1997 reflects a shift in emphasis frommonitoring to the completion of remedial actions, not a reduction in overall efrort. Looking at thesatne data for Glen Canyon fronr 1992 to 1998 (Figur e7 9)shorvs that rvhere a total of 54 sites or 70locations are morritored, the nunrber of sessionslre essentiaily equivalent to the nunrber of sitesvisited

Fi-eure 7' l0 shows that of -122 Grand canyon sites nronitored since lggz. lll have been visited
:,:1'tl 

ontt, and only one or trvo sites were visited betrveen I I and l4 rimes. These frequently visitedsltes represent those that are nrost heavily eroded. Ar Glen Canyon (Figure 7 I l), onlv one site hasbeen visited just once since | 992, rvhile three sites have had numerous visits In facr, portions of oneexlensive site at Lees Ferry har,e been visited j9 times

Despite the fundarnental problent rvith the desisn of rhe rnonirorins fbrnrs for quanrih.ingser eritv and extertl of erosion. s\VCA's re,ule*,ortt.i_-otu _u;;";;; ;;;'in;;',; tee3 did sugsesrtlrat certairt conclusions call be drarvn about the e.tr."i"irn. erosron problenr and its causes at thetttorritored corric.lor sites Our revierv also irrrlicared rhar rhe RCI\{p has qenerallv nrer tlre prouranr,sresponsrbilrties as outlined irt tlre NIRAP, rvith assisran.. io,u,r.'.irio"r.'people fi-orn otlrerdisciplines suclr as geomorplrolosr'. and this svnrlresis of tlte 322Grand canvon sites nrorrirored
.frorrrl992 

tol99s (iigur" i t: l'll (22o1,) had been erinrinared fiom rhe nroniroring scheclule b'beirrg-discontintred (above the higlr \valer nrark or ineligible ro ttre National Revister). arrd ano(her5 I ( I 5 8o'/o) sites r'ere cortsiderecl ro be inac!ir 
" 

t.,.ul"t i";;;,;;;;;;:;;';..;;;;, sires orr a l-5-
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Monitortng Dato 137year monitoring schedule' which are considered rerativery.stabre at times, totared r5l (46 go,), and
the biennial arid.annual sites ru.r" ul*or,.o"n',"""",10., ar GRCA, ar ,r (34.5%) una lzl(37 9%\' respectively Tht';t;;nly 351,0 sz"j$iJr'orrr.t, concern thoi tr,.y rvere moniroredli:ffifiX,.t}".t:ln"t th',"";;;;rr. taken rrom our Appendix r, do not add up to rhe 322 sites

;;j;,ffi ;*:1,F":J#i$::,:r.iF#.tffi ,*,,ii;in1;yHii.,*.l:.,."llt; j

ii:*,*'.'.ffi i*i':1"..,:,,T&?ui:i.Ttl,'t:*:;:l**ufl ?tffi *J3:

l::Ua":;:l*iih'l.lrff i:' 
jr::::l"l:,,i6ry,i,1ilii,ffixfi *r:iffi nt*

' l'), onrv o* o,. h", u.* i"."J#r:[r::T:ffT:"ijtj-llffiJ:J;:i?:*[sdT
reflection of the overall tn,urr"'-nutier of sires. a, clcn, rhe majority (n=44)of sites have hada biennial schedule' et on" 

-'-it*]ti, 
or.no c.nyl"-rii", .na 54 sires in ct.n canyon had beenmonitored since the initiat surve-tlt""","ry. Since ihose earrv years,.incrudin-e the initiar monitoringevaluation ut nal of the,;;;:;tcA-RCMpri.rr*"" 

refined the sirJimpacr categories toincfude onlv zit sites that; 
";;;; to u, Nn#-.rig,;t. and affected by the operation ofGrencanvon Dam' Curreatlv, cncelncrrap ,i#r""rl;#'*o;;;;il;io" 

,n. approximatety177 ofthe 264 sites.thJ;;;;Jo'"iJ to be potentiar-v anected by dam operarions and are in needof frequent monitoring. r" ci." c.ry* strir'.r r"#'r;..nl|r.*onirorlJ, u'ui'iolnnn no moniroringactivities rvere conduota, u"JbiCi"iutrurar resources ririrpron ro cease rnonitoring acri'ities andto qengsnlrate orr miti-eating tr,. 
-.'r.L, 

of identifieJ i,"i'.,, ro rhe corri.,or sires urrder theirnranagement (chris Goetze,lersonar communicarion Febnra;;;;,;;.' 
LU'| r r(ror

' 'Acquirins the above data results involved interpreting statistics that rvere not really designed,'o\vever' to address the magnitude of erosion, ;r; ;;;. instead designed prinrarirv ro herpmonitoring staffto decide 
"'t'ni-':iir-i, portiotr.s t|f .sitas) rtt y_ryilrr-, crrtcr hcnr ofierr. tn order, ro gerat the magnitude and more tottin".."ses of the irnp..ir, swcA researchers had ro read betrveenthe lines to sorne extent' making assumption, uuou, iutrl uJ.iou, people rvorking lor rhe RCIrtp fblrthat sorne sites should;. ;;":,;;; i..qu.nttv and some sires shoutd nor be nronirored at allcomments by the monitors u" oR* included on the fb;*;and transferred ro the darabase. rvhichhefped to determin",t,. ..0** l"-rl o."i.uru'no,ri,o.infschedure

A ntore effecti'e means ot'assessing those sites corrsiderect to be inadi'e and those corrsrderedntost disturbed rr'as,tolo-l:,t-both *p..tr recorded ard nrarragemert reconrr'endarions r'atJe Bvlookin' al tlte aclttal monitoring i,npact data for the Grand co,,uon sites fiorn I gg4 ro I ggg. rr e r.r,ereable to determine th,e most i'ac-ti'e'("siuut.") and rnosr,ro,u.rr"a sites i' the.{pE Br,rhis,rerrrocr.29o"o 1n=94) of all tlre nronitorecl sites shorr,ecl rro phvsical acri,,.ity and no r..isitor inrpacts, r)leanurglhat tltese sites are considered irract,i'ue- lor Gren cr,ruo,itri" (,,: | 5) of sites rrorrirored fr o'r r994to 1997 received tlo lnarlaqelllelll recomrnendations and $.ere considered to be inacrir.e of-rlre ll5Grand Can-\'on sites 
'avini 

;,npn.,, unJ ;;;;;;;;;il;;, reconrnrendariorrs rbr rirrrrrer acriorr.4996r (n=66) hacl extensi'= i"i1'acr. 
"",r 

\vere recorrrrrencierr lbr renrediar acrion br.trre rblorvirrgfiscaf 1's31' lltese r'ere rl'e ""'o-tt .rir,".i.a" sites. At Gr.,, (ln,.,uo tt.?2o,,o('=r2) ot-trre 5.J sires are
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in immediate need of remedial actionLmost 
-disturbed). 

(The numbers for the Grand canyon siteshave since been updated to includ"-pvrqgg resuits * it" site-by-site moniroring dara synrhesisprepared by Leap et al [2000], but the overall 
"r;.;; rnd p.r."ntages remain simirar.)

Leap et ul rzog0lprovide site-by-site hisrories and assessments ofthese and orher rrends Thesemonitoring activities have resuheo in un impressive du;;;;r" on site condition for river corridor sitesin Grand and Glen canyons' Records from GRCA', JoiJurr" currentry occupy some 26 rinear feetof file-cabinet sDace^' and the photo ,ecords occupy 
";;,h., 26 feet. probabry no area in the rvorrdhas been inspecied, rot u'"r'utiil; site conditiln 
"" ,r"t a detaired basis as often as the sites inGrand Canyon and Gten C."y;;i;luo., at 2000).

ln determining rvhich sites are truly.being eroded by the operation ofGlen canyon Dam, recentlycompleted geomirphold;;;l't*dh 
tha-t has *."ri"i in a wtnerabirity rating for drainagecatchment areas containirig archa."l"si.a ,.rorr..r ruliiinai..t, in some cases which site impactsfrom terrace-based attint"gt ,ioi.rl'.r" *acerbated by the dam,s operation. Currentry, GRCARCMP monitorinq data shitu ii*i"il"u, 70 of the 26q monitored sites haveriver-based drainagesand 70 haue tettaie-based a,.ainog"sl'Sites rvirh ,r"..u.r.i ffi;;;r. 

"""*.*ed to be directryimpacted by danr operarions unj,tor. rvith terrac.-u"r.a sites to be indirectlv impacted. sixadditional sites have side can-'on-u*.d drainages .*i"s them, and these drainages fororv a
iff::;"$::ff*t pattern simitar to that or river-based drainages, since the side canyons
a re i n fa r, 

" il ; .T; :il:i l;] ?1:; :"& ,; ::iffi {; s ffiH,:* *h:1:1* r tr1*drainages are cornmonly in good to fuir.condirr"" t*iii 
"ir.r, 

four sites in poor condition and onr.v-one of these acti'elv erodingl' uut :g9i shorv sisns oru.,lr.= .rosion (Leap et al. 2000.xii). Fourreenof the I l8 sites rvirh under,liop.o l;;;ug", ur. in poor conclirion; however, only one sire of the t 4is physicallv eroding' Thirteen ortr., ,it", or. ."pii"o tl'u" in poor condirion because of isiror
I3fi:rlT:"fi|il.i:ffTfijffi'J.:,',1;;J;';;ondition, and manv orthese are acrivery

'iffi [,-",ii,'J,l'if ?'"'^T'Xfrt',,1'-\l#il1?,
RCI\tp presen,ation Effor{s (F\. lgg2_l9gg)

The priman'goal of the PA panicipantsand Adapri'e Nranagemenr pro!.rranr srakelolders is topresen''e in situ all dorvnslream cttllural resources and to take ilrto account Natir.,e Arnerican c'rturalresource concerrls in Glen arrcl Gra'd c?rlt:s115 (BoR et al r g97 27) Therefore. RCN,|p srafFarrenrprpt'esen'ation eflbrts as the lirsr rttealts of'resource proi..i.,, using their monitorrng obsen.aliorrsattd' tnore recetltl\'' georlrorplric da(a to deternrin. iho." ri,., in need of further action. As s'orrrrin Table 7 6' GRCA RCN{P sraft'"',Joir,., relare<l researchers ha*e been busy rvorking ro presenre
:::::^1,11 

tre. being irnpacted br' .rorc,,al processes trrar are often trre irdirecr result or-danroperatrons Figure 7 l4 illustrates a I?rirlr' 
"br 

il;;-;uo'. or,n.re erosionar irrrpacr-s presen,ariorr



Table 7 6
i,{otrr toritrg Doh I 39Preservation r\{easures compreted by site (N:90)
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J r!LttLtll

-

Chcckdffi

Oblitet

Complgted
FY99

--____F\'g 7

FT'97
r-_rq

FY97
F\'g ?

FYD'
.-E-r----

F\rg5
FVe?
F\'gg
ffi
---._FY97

t: lo.11?

FY97

--i--.--_
FY97

EiD--
Fffi.ee-
Tf97--
TYg7-l
Tvtr-lFr--l
TT!L-
F\'95 |

B: l4: | 05
EjEicn

ETm8Fm
-

lVf pdi,,

F\'97
FW
FTen
FW
FF?
FTT6

ii
B: 15: 138

mmj-
fol iloe?-

F\'97.9.1)
I .rt,ttqtt

-

f l\{edit,

ru
l Rctrai

[_9btit.
Othcr

r\ lcd rr'r *

Otf rcr'

F\'g 7

nieT
F)'97
F\'96
FR6
Fm
F\'97
Fw?
ffi

c.02 0%
mtidi

---
('02:t0|

--

( :05:00 |m
---r---_____
(' 06 002

----

( 06 003

----

L 06 00.1
=---( 0(r 00_i

('o6 aai
---______('o9:0i0

F\'()(r
F\'.r6
FY%
I Y./e
Fyt;7
f' \'e 7

F\.:97
Fyli
F\'(, 7

r ruurunl ronllet pf t<ltos

Site Action Comnleted
FY97

%

FY97F
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%

FY97
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%

FY99

@
98ffi

c0e03| Obliterare Trail

Photos

c 0g 0i.l
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-
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-

c()905t rJDtrterate I rall
Rctrail

.r_----- FY96
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-- 

f F _

tvreorum tornrat photos

-

FYgs ,96,
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-

FY96
C:09:0tt3 - uourerate'liail w97
C: | 3:003 I\'lediumFoffi Fy97
C: t 3:005 Obliterate Trarl FY96c It 006 Obliterate Trarl FY96

9lreckdanrs
Plant Vegc
Other

UgSs ;
C: l l 0tt!, tulediunr Foniriffis FY96(': | 1.0 I0 Closc Siteltvteoiunl

Fonnat Photos
FYrf 5. 97

C |-r 0(r9 Chcckdanrs/lr{cdF
Fornrat Plrotos

FY96 . e7

c. Ii 01)n Obf iterare Trarl FY99
Rctrail Fy99
fllcdiunt Font,"t pl,oto, FYg j , 96,

98t' li Oee lstg.kdanrs 97. 9895
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Table 7 6 Preservarion Measures compreted by Site (N=90), continued

Site
C: l3:l32

Action Coqplered
_tuedrum l.ormat photos FY97

C: |3272 tlediunr Fo.nraffi, FY96
Obliterare T*rl FY99

C: | 3:291 Retrail FY97
ObliterateT6rl FY97MediurnFoffi FY96

C: l3:32 | Mediu*Foffi FY99
C: | 3:327 Retrail FY97

Obliterate Trart FY97
Checkdams FY97

C: l3:336 Chcckdams FY99
C: l3:338 Otlrer FY /97
C:l3:339
mriab-

Retrail FYg-'',
Retrail FY96
OUlitCraffi't F)'97

FW
FW

C: l3:346 Checkdtms
C:l 3:347 _l4sdrmrffi
C: l3:3a8 Checkdams F\'97
C: | 3:3a9 MediurnFoffi FY96. e7.

98C:13:35t Checkdams FY97
C: l3:36J Obliterate Trail F\'g 7
C: | 3:365 Mediunl Formil plrotos F\.'96

FlmC': l3:371 Chcckdams

l{gdi,"n Fonnit phol6l F\',96. gt{
(': | 3:38 I Chcckdanls FY97. ltx
C:03:002 Oblirerare Trarl F't'9(r

Chcckdanrs F\'97
C:03:Otl: Retrlil F\'9(r

Obtitcrate nti FY96
Checkdanrs FY96. q9

Site I Action Coep!*t.d
G 03 00i f tvteOi,
cont'd I

FY95

G 03 004 Rctrail FY95 . 97
Obliterate Trail FY95 .97

--:
N{ediunr Fonnat Pholos w97

G:03 02A Obliterate Trail FY99
G:03 .021 Obliterate Trail FY96

Checkdams w97
G :03 .02 i Obliterate Trail FY96

Checkdams FYg6, 97
G:03.026 Plant Ve.eetation FY96

Retrail FY96. 97
Obliterate Trail FY96 .97
Clreckdams FY96. 97.

99
G:03:(12 8 Retrail FY96

Obliterate Trail FY96
Plant Vegetarion FY96

G.03:0i 8 Chcckdams r{97
G.03:0J0 Checkdams FY97
G:03:0J l Clrcckdams FY97
G:03:0-l-l Oblitcratc Trail FY97
G:03:052 Obliterate Trail F{97
G:03:05tt Oblitcratc Trail FY97

Checkdams FY97
G:03:()6-t IMcdium Fonnat Photos FY95
C:0i (167 Obliterate Trail FY96
G:03 .(t12 Checkdams FY97
C:0i .07 7 Mediunr Fonnat Photos FY97
C:0j:01t0 N{cdiurn Fonnat Photos FY97

nleasures carried out at a total of90 GRCA sites lhrough FY 1998 include trail obliteration. retrailing,revegetation' medium-fornrat photographr'(rr hiclr proiu.", a high-qualitr, 5 " 7-inch scaled negati'efbr use in photo replication), and chJckdo,r', .o,,.,*crion in a r ariery ol'stvles in drair.rages a'd a.longslopes- (Leap er al. [2000]note that the site courrr is rrorv96 and that ntost presenation 1,ork hasbeen conrpleted on sites rvlith river-based drarrraqes ancr on sires in fair to poor corrdirio'.) As of1997' only trvo cLCA sites had received presen arion rreatnrert. *,ith l 7 sites lrar r'g a high priority
:i':T11to 

receire treatntenl (Btrrchert 1997) -frail 
obliteralron and rerrailins \vere conducred ar\ uz-uJti' a ltearrly visited petroglvph panel. irr 1992 arrd FYr996. Rerrailins rvas also conductedirr FY 1996 ar C.02.08 |



Figure 7- 14. Site c:13:349, Feature 2, rooking upstream at a rarge active aroyo
1pril..l99? (upper) and again in nirua.y 1995 (rower). (Note: the shalrowedge that the woman rvas.sianding on in r993 is,u.t, a.Jp"r and rvider in 1995,now standing in the gullv The-y are do.r'";;;;;r',i. ir.r'on of Fearure 2

photographed in
gully's cutbank
rvith the rvoman
in the cutllank )





A.lonttorirrg Dah 143In FY 1997' G-RCA RCMP created a remediar acrion documenration form (sno*n",n 
^;.":;-til:.':tfiffii:l"l::L:TJ;f::,.11,,,",;,,d;*ent the -onito,rng rorms Furrhermore,

a n d/o r t rr-e p a,; ; 
"; 
;;; dil'ff : il:,J ;HTJJ ? *,:T J:: J::TllTlr: I ry;ffi; ffi I

Possibly one of the most effective and effi.io^, ...^.erosioni'ttt".onrrructionor.r,..t oulli:l^:lot'*t 
lvays currently being used to slow physical

up monitorins, mapping, una ,"p.ui 
dru::'Jr';I:t",'"'::.-T-:T;fi.':1,'J:::TJ[*:lfrif]:Archaeological monitors wilt a'il" *orr.ing *itir rrr"g*ro.phorogisrs to betrer identi$ those siteareas where checkdams are not 

" 
;"fuI ;;.^'rri"""r]rn"o It was agreed upon during a r995stabilization rvorksfop hosteo-bf ri. n*s ncNrp ii.i ,r"oi,i" nar Zunicheckdam styres wourd be

constructed under the supervision of Zuni conr.-aiioo r-1.",. 
Th. purpose of instaring thesecheckdams is not to stop erosion but to decrease.*t", *ro.ity and in.r.uL r.aiment deposition,thus increasins vegetal grou'th' ci..toor ,yp., ir.rri. iog .t 

".ts 
or brush checks (Figure 7. r 5,

left)' rock ctrits' 
.rock-lining "t;ifu (Figuie z rs, Jgr,rl, horseshoe checks, and basket-weavechecks' Jute mats t'uut atso Bel" r* ," hie arainag.r?"a ro promore the growth of vegetation.

All checkdam types have rvorked successfi.rlly in different drainage environments, but GRCARCMP preservationists have r"",J'rrt.t it is not .li'r.yr;;;; ro determine which environment is best
::l::"?j"!Tj::'::,'1-"._u;1- i"* ;;;; ;."ffit: ;;";;;;;,,ffi pa,isades De,ta in

il,1.*il;:.,1.ii;F:,';ff i[1';i:;;::1.,r,:-:trf .:iil:",:,Ttr*;;itrH:,]Tfl I
aderta'""'o*,"1:T:',"";il:,,'1ffi 

i:$:f *i:ffi X,lfu i'i.'."*::'.X*-*:upstream' and in this case abo*e the i00.000 .n l*].i. io .oi.,tror impacrs occurring to curturalresources downstream' checkdams placed on-site ur. ,,o.ring 
roo rate,, to srorv the force ofthe runofffrom above Erosion control ,r',"u.r,r., in rrris ;;;;;;;"';rr*i o..u,. ar drainage head\varers and nickpoints at the toe of the turur.iop.-'".i," rt" i.ii. "in. 

o.i'r.a* il;ffi,,1.r.*"n.,orifies theneed to rvork with the.geomorftuc rnooel, rrJrich,uilr be essential in aiding rhe archaeotosisrs todetermine rvhere and rvhlen t" t,t..l ..r,ooy as a m.e_ans ofpreservation. oi,-.erall, RCMP uriffhuu.experienced varf ing de'erees ort*..rr,r'irtr rtre oiii!;;;;;r.r'r,arion techniques that have beenapplied' but in general tnott tittt tt."ei.n.tir.d frorn rrr" stlbirizarion trearnreni and have requiredregular but minirnal maintenantt it.. dot", in Tabre 76.) The successes and fairures of erosioncontrol techniques rvere also recentlv reported on bv Leap(lggga) and chearna (lggg) at a N,tarchrneeting of rhe Technical Work C;, 
-

To date' GRCA RCI\IP stafr*embers.h're obse^ed no rvhole-site inrpro'enrerts since theintplementation of oresen'alion lreatnrenls in lgg5 1t-eap et al 2000:xiv) .As recognized bv theNational Researclt Cou.cil t\rnc r996). lro*e'er. Jl..,,..ion of the srccess of shorr-rern.rpreservation acti<-rtts catt be prerttattrre ,tll1:,11':larirrc a rorrg-rerrn rnonitoring prosrar.r.r and may notyield significant results Nonetltet.rr- cRc.r RCi\ilr-srafi iiu... oo"r,renred sedime'r corection ingullies and arro*os behind tu'.,r,.,,.iJ checkcianrs tsee Figure 7 r5), \,egetarion grorvtrr fionrtransplanted and ttew'ly planted *""ali"g. n,r.t.,,..l...irritrait obriterarion arrd rerrairins projects.Tlre best r'eans tbr evattrati";'it;;;;]]"r,',r .,,...ss of presc^,arion acrio's is ro corrduct riequerr*isits to a site' doctrntenting i" .1,*uii;arir. ,r.roir rhe con<Iitiorr of rrre presen,arion rvork carried our.This type of'quantitatire rni'itt'ri'..g ,rn; c'o.ducred irr FY rc)97 arrd Fy r99g trsi'g a roral statior. btrr
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because of the redistribution of funds in FYl999, this method of tracking success or failure byquantifying change has been halted. other methods for tracking the resurts of preservationtreatments are currently being investigated by GRCA RCMP persoinel and GCMRC. Thus far,preservation treatments have rarely afiected t'r," a.qr.n.t 
"r 

site monitoring. Zuni conservationProjects and GRCA revegetation ir.*, bave assistla uy conducting annuar monitoring at somecheckdam locations and in some areas where trail rvork ilas been completed. GRCA RCMp stafffeel that the success of these treatments should be evaluared intensively for several years and

:lffff::;;;;ttottable declin" in ou.rull monitoring errorts and schedutes fonowing this

RCMP Data Recovery Efforts (Fyl992-1999)

As outlined in the draft HPP, a responsibiliry of the BoR under section 106 of rhe NHpA is, incases where in situ preservation is not possible, to design mitigative strategies using a scientificapproach that fully integrates the full consideration of rhe"varues of ail concerned rribes (BoR et al.1997 '27)' In keeping with this tandate, NPs RCMP sraffharre taken the targeted goars to heart inthe order in which thiy appeat in ir,. rpp, giving pr"sl*otion precedence over mitigarive effortsrvhenever possible' it'or 
""try 

ieel, cnc.A,-icrrc archaeotogists had found it absolutelynecessary to conduct data recovery efforts at 26 sites (Table 2.7) rvhere erosion or other site impactshave posed an immediate threat tt uilr.n..ological ;nro.mation may be lost and no orher means ofprotection or preservation were available. The rneasures taken consist ofartifact co[ection or specialdocumentation' test excavations, and feature ercavations: li f'eature-based excavations at I I sites,| | sites tested for depth and feature ,ignifi.un.", three incidences of artifacr collection or specialdocumentation' and one site rvith testing and feature excavation. carbon sanrples rvere collectedfrom 20 sitei (w'ith five s.ite counts oujicut.a fiom orher J.,o 
'.".ou.ry 

efforrs in rlre late l9g0s andearly 1990s) in conjunction rvith research complered uf,n-"r"ro.d et al. (1991..199j).

Five of the GRCA sites at rvhich data recovery etTorts rvere conducted (A.15:0i0, A:16.lg0,C 13:273, c:13 338,.and c:13.i59j *.; ;;;rr-*;; 1997 andrvere onrv recenrry reported(Yeatts I998); all of the sites rvere also mapped prior ro .*.nr.oiior;";;; ,"r,", ,,u,,o" (see Tabre7'5) At sites A:t5:030' A:16180' c:13:27i. and c:13.359. roasting fearures rvere rhe focus ofexcavations" one at each site' (we shoutd also note here that site types with a roastins or rlrcrmalfeature make up the majorit y lioololofthe properry rup., ,rronitored along rhe rir..er corridor [Leapet al' 2000J By e'rcavatingihis rbaiure type. GRCA iictrtp researchers are rherefbre addinc ro rhedatabase of rvhar is knorvn abotrt Grand ca.l'q11 roasters Furrlrernrore, Duane Hubbard. a gradualesludent in the Anthropotogy Departmenl ar NAU and a GR('A Rcr\,lp s(af]'rrrenrber. is doing histhesison tlre roasring featuies otjcrand Carrvorr ) Feature 5. the roasterat C l-_j 27j. (Firures 7 l6a.d 7' l7)' rvas eroding from the larqe cutbarrk Belbre Fearure 5 rvas erposed rn rhe cutbank, itappeared as just a snrall concentration-of therl'ailv arrered rocks on rhe grou'd sur{rrce Testi's rvasalso conducted ar c. t3.273 in ree-5, aronq,ri,r, .r.,. ,.;"; ;;; ;;:;;.';;, *,,'."-;., ;';;:r;;:clearance for trail building acti.iries (Leai 
'ilii. 

il;i,* ,ir" t997 exca*arions ar c: r--i:j j8, r*,oad.jacent learures \vere excavarecr. a ,oor,!r. tr"nir.,r"-;i .;u . srab_rined cisl (Feature 4).

Onesite.C:02.09g.\vasrecomntenciedlbrdarareco\.eryactiviriesin 
1996(Leapetal. 1996)andirrcluded in a 1996 proposal *'ith ttie fir'e sires ,i;;',t;; 

"1.o, 
nr".t i n t997 (\,earrs a'cl Leap l996).
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Figure 7.16. Site C;13:273,Featwe 5 (ahighly soded rcaster feafure) before excavafion (upper)
and^after (lourcr). (Note: bsfore it was exposed in the cutbanh Feature 5 appeared on the gro-un l
surface as just a small concentation ofthermdly-altered rocks.)





ly

Figure 7-17. Site C:13:.273,Feerc 5: aftcr crcaraion, a significrm rohrcological feanns
with de,finitivc form bocamc amarcot
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Table 7.7. Recovery Measures completed by site (n=26) in Grand canyon

Site
A: l5:030

Action Date Completed
Data Recoven' FYg7

A: l5:048 Data Recovcn' FY99
A: l6.180 Data Recoven' FY97
B: l0:230 !o!!*.tion (sandal) FY96
C:02:096 Test FY99
C:02:098 S pecial Docum_entation FY98
C:09:05 I Data Recolcn' FYg7
C:09:069 Test FY99
C.l3:0 l0 Data Recovery'(3) FY98 (2). FY99
C:13:070 Tcst FY99
C:13:099 Data Rccolen' FY99
C:13:273 Test FY95

Data Rccoucn' FY97
C: | 3:321 Tcst FY96
C: l3:338 Data Rccoren' w97
C: l3:339 Data Rccolen' FY95
C: l3:343 Tcst FY99
C:l3:347 Tcst FY95
C: l3:349 Datlt Recovcn' F)'99
C:13:356 Tcst FY99
C: I 3:359 Data Rccor en' FYg7
C:13:365 Tcst FY96
C: | 3:37 | Tcst FY96
C: I3:387 S pccial Docunrcntatiorr FY97
C:03:020 Dnta Recor cn' F\'91)
G:03:033 Test FY99
O:03:064 Tcst F\'99

However; a repeat visit to C:02:098 later in t996 for mapping purposes resulted in a reassessment;
no features in need of datd recoverY renrained at C:02:098 1\;eatrs'and Leap 1996), so the site rvas
jusl mapped, in April 1998 (see faLle Z S1

In | 997 Yeatts and Leap ( 1997) proposecl another site lbr resrin-c: C.09:05 l. a larse pueblo on
tlte Lorver Nankorveap Delia. acl.iacerrt ro Narrkon'eap Creek. Linrited testin-s and data recovery
tbcused on Locus D, particularlv a vertical cutbank created bv a Uash flood of the creek, The flood
retnoved Feature 3. a probablc'lrabitation slrucrure. liom the curbank ancl uncor,ered Feature 4. a
nridden deposit derived fronr a roonr block in Locus A. Tlre rvork consisted ot'creating a clean face
in the cutbank ro profile and collecting appropriare sarnples (pollen. florarion. radiocarbon) from
Feature 4. The fieldrvork rvas cornplired in Auuusr 1997: rtre report is in prepararion, pending
incorporation of radiocarbon dating resulrs (Lisa Leap. personal conrnrunicarion Februaw ZoOOy. 

-

the spring of 1998, sah'age excavatiorrs rvere conducted at C.:1j.010, the Furnace Flats site.
This report is still in progress. au,aitirrg the rrecessan, tirrrds to subnrit sarnples (e g. botarrical.
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radiocarbon) for analysis (GRCA RCltnT staff personal communication september | 999). AnneTrinkle Jones produced the ori-einal map ro, the site and conducted salvage excavations there in l9g4(Jones 1986)' According tolir. Leap (personat communication seftemuer l99g), this site isproposed for addition"l 
"*"uuutioro 

ou", tt. next five years. ln January of | 99g, site G:03:030 wasa|somappedinpreparationford"tarecou.o.*;.'"...

fata 
r;govery work at Sites B: r0:230, 9.,Iril, c r3:j65, and c:13:37r (see Tabre 7 7) wasconducted in 1996. At B:t0:230 GRCA RcMp n""i,.* i"il'r.t"a"r;;;r"ndar fragment. rnFebruary 1996, prior to the 45.000-;fs habitat-builoi"g ,pir." flow, R6Mp conducted testing atC"l3:321' c:13'365, and c:13:371 (Andrews et al. tieo). eruiur"-+ u,-c,lr,:zr, a suspectedcultural feature, rvas tested and was i.,.r*i""0;";;. ;;; culturiil manifestation. At c:13:365, arock afignment (Feature l) was tested *il *-*fi;;;JJ,; Ar c:r 3.37t,-a-t"x r-m test unit wasplaced at the southeast corner orp"ut*.8, a suipected rubble io;";, ;;;ror*o out torepresenta debris flow' RCMP proposes io 

"onau"t 
excavations rvithin the next five years at c:13:3?1,Features 2,3, s' 6, and i 1t-iru i".p,lrrronar communicarion october r99g).

Testing and/or radioc*1-t-"ttle collection was conducl.d I::l:i sites (c:02:096. c:09:069,C:13:070, c:13:343, c:13:356, c,o:il,-uno ;;aa) in Fyr999, unj in"r, efforts weredocumented in the rip reports. but a formalreport ortnere.nndi";;r;il;;ing unrilreceipt ofradiocarbon dating. resulis. In the spring of iggg, li;i;; data recovery in the form of featureexcavations took place at five sites (A:ts:o<s, c:t3:0r0 [Furnace Flats], b, r:,oiqt;rilrj.;G:03:20) (see Table 7 7); the report on this rvork is srill in progress and rvill include rhe rvork atFurnace Ftats (C:r3:0|0jin th.;p;;;;of lee8

other data-recovery rvork rvas conducted in the mid lggos by RCI\1p staffor associatedresearchers within the GRCA portion or,rr. .orrij;; 
';r.rearch 

i"u, .-*, j"r"tr.o"," J","*hearths at c:02:085, the Axeha"ar" co* ,i;.9 jrrr il;r";;;;il ;;-* ,6tonn., er ar. ree4)Radiocarbon samples were collected and suumitreJ'ro; l;;;,rg, bur very little renrains qf c:02:085(Lisa Leap, personal communication october t99s). r,r iggc Helen Fairle_v of GRCA collected
:llYl^*mples ror radiocarbo.n dating rrom c:r::ir.r. L6 iil;*il;;;"nicarion octoberle98) informed Near that in r 994 or | 9i5 w-o9_d tongs rbr -n.;;;";il-,, ;ffi;ffiil,ijf,;;Site 8:09:3l7 (164'6,mile) bv GRCA RCIV{P *oii,orr.- Generally, charcoal sanrples have beencollected and curated from se'erar sites,by roniiorinfprogram ,,'#u, .";.";;;;;";;;;;;nreasure' charcoal.iuTP!.,t rvere also taken frorn 20 *;r r;;;; ii"'ei;elr'", r" rhe monitoringprogram' Specifically, Richard Hereford collecred a number of charcoal ,o'*pl"u lronr sites in rheNankoweap' Unkar Delta' Furnace'Flats, Granlr. p.rl-. i^'rner, and palisades.;#r;;;i;,,
geomorphic research' 

- Radiocarbon analvsis of Heretbrcis- ti"tr";'pr"r,irlo 0o,., for botharchaeolo*qical sites and the sedirnentary J.p*i"'i",;;;rln. rit", occur tn.r.rjro 
", 

.i',iii',
t ee3)

In general' nruch of cRCA RCI\{P's proposed dara recovery in the next rir;e years u,ill occur inReaclr 5 (roughly'frorn the cont'luence of:the r,irrr. Coi..rr*ln Ri'er to rhe runro.. iin,r.r.rl, ,rlri,occasional data recovery planned in orher reaches. e.,u ,r.r.-*.r;;;,]r;;;,";;;il'#;
Itt3T.*uyed and proposed bt'NPS RCI\|P lbr l2 sires in rhe crand Canvon rvirhin rhe ApE,including Lorver Unkar(C: l3:070), Uppe.r-Unkar/tfie lvo Site(C: l3:291), Lo*.erTa;;;;;l;,';;,;;i:Lorver Tanner/Upper Cardeno. iC,ij:3q7). palisades (C:tj:099.and C:tj 100). Furnace Ftars



(C 13:010), Crash Canyon (C: I 3 :3? l0), and four smaller
G:03'A74. These are considered to be some of the most
disturbed (at least portions of them) sites along the corridor.
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sites (C: 02.96, C:02:98, G:03 :043,
significant, extensive, and severely

Limited data recovery has been conducted within the GLCA portion of the corridor, but the
recent mandate along the Glen Canyon portion is to actively mitigate impacts to those sites under
I|LCA management and to cease monitoring acrivities 1C'nfs Gortr", personal communication
I:!*"ty 2000)- Burchett ( l997.Table I l) lists monitoring locatior-speciic recovery options in his
FY:7 monitorin-e summary report. Twenty-eight sites rveie listed as in need of recovery treatment,
and specific work has been conducted at nue of these sites. Thirty-five sites were originally
recommended for total station mapping, l0 of rvhich have been done. This data colleaf"iiprf"i
is an essential baseline component'of thl preservation option to instalt rr,".iJ.r*, una orr."ou.ry
options including surface collection, testing, and excavaiion. Fourteen siies *.r. r".ormenO"A fo,
TtJtlq;_1h._work has been completed at three (C:02:081 in FYt995, C:03:010 in FYt996, and
C:02:75 in FY1999 [Neffand Wilson 2000]) C:03:010 had also been recommended forexcavation,
which was conducted in conjunction with rhe testing efforts to recover data prior to possible impaos
from the sprin-e FYl996 habitat-building florv. Suiface collecting the entir! sire rvas ,".or.*d.d
for four sites, and this work has been cJmfleted at rwo of those-sites (C:02:081 and C:03:010).

In | 992 Neal and Leap ( lggz)conducted testing at C:02'.032in GLCA, rvhere trvo samples of
charcoal and one sample offlood-deposited macrobotanical material were collected. A I x l-m test
uttit rvas excavated to determirre if the charcoal lens exposed in the cutbank at this site continued
northward into the terrace and rvhether subsurface cultural materials rvere present. No artifacts were

Frf, but the charcoal lens did appear in the hotto* oi,r,. i.rt unit, where it u,as much thinner than
in the cutbank. The two charcoal samptes rvere calibrated and dated between | 582 and l3 | 7 B.c.
(sample from the cutbank) and A.D. 134 and 430 (from a tesr unit); overall, the lens tuor rutp..t"J
to represent natural burnin-c episodes, and the antiquitv of and variation in the dates remains
trrrexplained. ln the same year. Neal and Leap took a iharcoat sample from a buried hearth at
C:02:100, and tlre result of the radiocarbon analysis rvas a date range of around 790-390 ll.c.

Pre-RCII'lP Data Recovery Efforts

During the | 990- 199 | corridor surve\', a redu,are pitcher rvas discovered eroding from a terrace
slope at Site C:09:050 (Figure 7.18, upper). \\then rhis por was removed for fear of loss, tive
additional ceramic vessels rvere discovered eroding out tiom behind the pitcher (Figure 7. 18. lorver).
All six vessels rvere collected arrd are cui ated ar GRCA's curation fbcility at Grandban)'on, Arizona

N{ultiple clrar:coal fbatures u ere sanrpled on and in the vicinity of archaeological sites in the late
I 980s durine geornorphic research along the river corridor by Hereford et al. ( t 99 I , I 993 ), rvho rvere
attempting to date the pre-dam ri\-er terraces and then document the effects of regulated florvs on the
erosion of archaeological site.s on these terraces. Charcoal samples \vere taken tiom.areas in
association rvith Palisades. Tanner- Basalt, Unkar Delta. and Cardenas creeks and the Furnace Flats
area (tiom approrimately 65 nrile to 75 mile). Often these sanrples lvere taken liom eroding hearths
on sites associated u'ith the creeks. Tlre actual provenience of the samples. i.e., site nunrber or
lbature nutttber rvithin a site. uils lrol aln'avs u.ell docurnente(|. These geonrorphic sanrplirrq areas
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were mapped' however (Hereford 1996a;Hereford et al. 1993; Hereford and Thompson 1993).charcoal sampling and geomorphic mapping were also conducted farther upstream, at Nankoweapcreek (Hereford, Burk{and rnlmpson ieso; Hereford, iho.pron, and Buike r 994b). The GranitePark area was also samPled and mapped as a part ofthiit.rr".. dating study (Hereford, Thompson,and Burke 1994a; Thompson, gut[", and Hereford 1996). Additional charcoal sarnples werecollected between river miles I l5 and 126 (Lisa L";: frron"r.o**r"i".a"n, october I99s).

ffi:Hfirl?iere arso coilected rrom the A'oyo d;#;;;;; ";;;ilo "" *a;; ,h",;"i,,i,

In the early to mid 1980s, Jan Balsom and Helen Fairley of GRCA collected charcoat *lnpt.,from Feature 3 at c' 13:099 uno tuuiiiil ;;il.'"r r..;t.s for radiocaruon aating anarysis. Inthe 1980s geologist Ted Melis took a charcoal ,.rpt. from Feature t ai site c:13:069, inconjunction with his geologic work for the Glen c.nyon en;i;*'*,d'iro# sratement.

In 1984 (reported by Jones in 1986) limited data recovery was conducted at Furnace Flats(c:l3:010) in the corridor monitoring area. Finally, rhe Bri-eht Angel site (B: | 5:001) at phantomRanch was excavated byDouglur s.iiartz(Schwartz, Marshall, and Kepp lgTg)and dweloped for

;:T::::t ; j|l: j : ln #:: ';;I I;:i j,ru *ixl:1;ii"* 
*,,i ao,'oni,oi; ;;;; ;;i;*",'

DataRecoveraEffortsWithintheRiverCorridorbutOutsidethelVlonitoringArea

In I984 data recovery work rvas conducted at c: | 3:004 (Beamers cabin on the Little coloradofuver)' B:15:007 (around I l5-120 mile), B:10:004 (a site across from Deer creek), and A:16:001(near whitmore Panel) bv Anne Trinkle Jones of Nps cRC; i;;;", in*ij. f,*norir* (c:09:00t)above Nankorveap creef .u... 
"*"uuu,-.;-un-JJuur#;;r-r; il;;il-;dices oflGRCA (LisaLeap, personal communication october reeqr 

-i;iil 
GRCA archaeologist phil wjlson rvasactually working on a proposal to do rJaiii.".irr.uili.rrl"" rvork on the granaries.

Under Robert c'.Euler, GRCA archaeologist at the rime, excavations were conducted atA: I6:00r at | 88 mile in the rate I e70s (Lir; i;;;:'p"^"".r ;*;;;,b" ;..b;r;;;r;';.;said that this site is near the corridor monitoring limits but is not visited by monitors.

The south canyon site' c:0-5:00l, rvas excavated or some collections rvere made during Euler,slatter days as the GRCA arch,aeolo*qist in the late 1970s. Excavations""o ,p..i"lized studies wereafso conducted at Stanton's Ca'e, b:05:003,rin I969. tg7o. t976, and rgs2 (Eui;-i9"*ii.'-" 
*"''

From l 967 to l 9]0, data. recovery efforrs rvere conducred at the Unkar Delta site (c: l3:00 | ), inarl attempt to investigate the prehistoric relationship betrveen peoples in rhe unkar Delta andwalhalla areas and their mor.'einent lrom plo.. ro fl'o..-1i.t.uunz, chapma", ffi"|;;tir*Schrvartz' Kepp' and chapman | 981). The exrensir.e Furnace Flats habitaiion site is just upstreamfroau.*11 ln rhe Deer creek ur.u i 136 nrile). charcoal sarnples rvere raken from sires B:10:001and B: I0:004, and NPS personttel took a core fiom the Anasazi (log) Bridg; fo;;r*"-- oii"g.'



Figure 7.18. At Site C:9:50 part of a redware ceramic pitcher can be seen in the center of the

llgjosta.nn 
(uppe0 eroding from a terrace slope. The lower photograph illustrates the black-on-red

pttcher at center, along with five other ceramiCvessels that were 
"roOing 

from behind and around thepitcher. p
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Overuiew of Data Recovery Results

. overall, data recovery work conducted to date within the GRCA and GLCA river corridors hasbeen spotty, mostly involving emergency efforts, 
"*."firo, the work of Schwart;;,;;;il;

jl:ly"nr,^.hapman, and Kepp I e80) und B.ight Anger'(schwonr,rur.rri.d;;ii;; r fii, il;;(1984) at Stanton's.Cave, and Jones (1986) at fiue-coriidor sites. ih;ilik "fil;;;";;;;conducted to date has also been descriptive in nature, unguided by a corridor-specific ,"r""rrildesign. The following discussion provides a synopsi, ro, ,Jr"rirt ;r;p;;;;;;;;;;;;;;recently proposed data recovery .ftortr.

Some of the most significant, extensive, and severely disturbed sites are at Lower Unkar Delta

!.::11:0?0)and 
upper^hkl'.?.lo(c:13:2et), downstre"r;liu-n.#ili#A t3:343 arid 34e),

upstream ofCardenat.C.t:.! (C:l3:347), and at Furnace Flats (C:13:10), p"tirri", Creek (C:13:099
and.l00),Granite park.(G:3.:003), Arroyb Grandetc:l:ooci, aJ;.:;fi'c;"r*icllodsl' M;r;of these sites are on wide river rerraces cut by a varietv oi.dr"inug, ,yp., ih;; ;;; ;;;;, fil;directly into the Colorado River. Neverthelett, irr".*i.niand nature of these ri;;;-;;;;;;;
terraces make them especiallv susceptible to increased erosion. Most significant from r ;"ld;i
resource management perspective, ihese or. .rong irt. lurgro and most interesting ,it6 init.
canyon' because thevarious drainages provided relatively retii'ble and manageable water sources for
agriculture. The Unkar Deha site pioplr (C: t 3:00 | ; lrvhich ir not ronitor.i uy ,1. dRC;-Ra#;
is an ancestral Pueblo site daring from a.t). 900 to 1150. covering 125 acres and containin^q 52
separate habitation units and agriiultural fearures. Furnace rrar tC]ri,ot0);;**r;;;]ffi ;;
significant structures (including three pit houses, seven surfa.. ;;;, ;;J tr.il".r. of three or four
rooms) and 40 other features. Granite Park, a Pai or Paiute site, includes at least ; r;r[rh"6
fi'e wickiup rin*es. l4 roasting f'earures, one bedrocL *on.r, oni ;;;;;;;; r..ri.rr ornre-cracked
rock and artifacts. Arrovo Grande is a large Pai or Paiute site upstream riom cranite park that
consists of roasters and agricutturat fearur.i in . filled-in eddv. Basalt canyon is a pueblo ll/early
Pueblo lll site rvith a minimunt of 24 architectural and non-architecturai fearures, including an
exiensive a.nd bacllv eroded roonr btock. Er.'en at these rl,.t, ift. severity of erosion is not quanti"fied
in monitoring reports or forms but is qualitatively discussed and assessed repeatedly. Full data
recovery has been recommended and funding has been requested by GRCA tiCtrlp in a proposal
submitted to PA representatives in Spring tqqg tor t2 siies in Giand Canyon rvithin rhe ApE,
including Lorver Unkar, Upper Unkar, Lorver Tanner. Palisades, Furnace itutr, Crash Canyon
(C:13:371'.with at least trvo surtace stnrctures, trvo roastins features, and trvo flre-cracked rock
concentrations)- and five snraller sites. iSee Leap et al. 2000 tbr a current list of sires selected for
escavation- in order of prioritr'. In the 1999 drali of this reporr. trvo sites had been a<tded to the lisr,
attd trvo sites rt'ere to be assessecl in Fy2000 for data recor.en treatnrent.)

(lonclusions firr RCi\lP Presen'ation nrrd Datn Recover-v Efforts

The RCIr{P staffhas prioritized presen'ation and dara recovery treatments based on the findings
ol'rheir nroniroring etlbrrs lhrough Fy tgeg (CLCA) and F\. t99b (GRCA). Although each site-is
assessed individtrallv tbr various lrealnrents. certain qualitatil'e generalizations can be nrade ro assess
treatrnent prioritr'. and GRCA RCNlP personrrel lrave clone thirin particular in rheir synthesis report
(Leap et al. 2000). Based on descriptive;trtah'ses. they have concluded that tlre slac,es of erosion are
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more advanced at sites with river-based drainages and that most of these sites are actively erodingand in poor condition. This situation is demonitrated at sites c: l3.0gg and c: 13: 100 at palisades
Creed, even after checkdam construction (Leap et al. 2000:xiv). Generally, checka"* t".i"i""*""
has been performed at sites with river-based drainages more oiien than at sites rvith terrace- or sidecanyon-based drainages. All checkdams installed ii various drainage types need to be more closely
assessed to fully determine their effectiveness in these different drainage environments. This workentails detailed mapping of these areas to measure volumetric 

"hung?ln 
,.dil;;;"p;;;;;

erosion' Until this research is completed and .orpl.J*iir, ,r,. findings of the recently completedgeomorphic research (Thompson ei al. 2000), conclusive evidence does not exist to r"*n"Jt,i"i
river-based drainages, at least in some circumsrances, cannor be effectively o"iirirJa. 

-il1;;;;,
because of the advanced stages of erosion, GRC.{ RCMp staff have ;.r";;;; ir,"ial rriJ;;
river-based drainages that aie recommended for data recovery should be the pA's first responsibility
for such work' Of the sites currently recommended for data recovery in Leap et al. (2000), six had
already been slated for excavations prior to the release ofthat report.

It-has been difficult for BoR to obtain the necessary funds to complete data recovery, and the
completion of the final Historic Preservation Ptan is also critical, rin"L it ir op"a"o to include a
corridor-specific research desi-en ro guide excavations. As a result, very ferv dutu rr.ur"ry;6;;r;
have been initiated' and very ferv of-those have beencorpi.red. ln the meantime, GRCA RCMP
project staffare doing rvhat they can to delay the desrruction ofthese.r.r,..oi"gi.riJ;;;;iil;;;
are allotted for the proposed excavations. sites recomnrended for data recove{ will continue to be
monitored, and in emergency siruations lirnited dara recoven.rvill u" "onau.tJ;#;,td;'ilnil;
. lh: PA's first priority for presen'ation treatnrent should be sites rvith terrace- and side canyon*
based.drainages- then sites rvith undeveloped drainages, The goal is ro prevent any drainag" ryit.t
l:l F::ting river based. Hereford et al. 1 tee t, t993) spicutated, and no*iron .iil. iioooi
lout'n.t:Te cases confirmed- that atier drainages become river based; €rosion control is nearly
impossible because the_draina-ces are too advancei and are connected to a mucrt r.rg"r.r"rir" i;;;;,
the colorado Ri'er. GRCA ncr,,rp rron*.rnt.;, ;;;.tb* '.."--"i. d;;';fb;r;;;;;
sites that do not have river-based drainages for presenarion trei"tment- Tlreir condition is very
fragile, and if preservation in place is postp-oned, it is t'.rl' ilk.ir irt.i-iit"i" rr,"r ."i1 be lised fbr dara
recovery in the future. For presen'ation rvork. PA nrenibers should consider not only the
archaeoJogical potential of the site but cerrain other thctors as rvell. First. the geomorphological
setting is extremely important- and the rvork of Thonrpson er al. (2000) shouljbe.onrulr"jfo,
properly identif,,ing 

-eeomorphic serring ancl specitic physical characrerisrics of a given site area.
\/egetation. sedimentation t1"pe. catchnrent svstenrs, slope. and general drainage cross'sections should
all be considered prior to irnplementinc, a prese^'oiion rreatment. Specifically in relation to
vegetation' the maturitv of plants and their root s\:stenrs has an inrpact on the ru.i.r, or fhilure of
a presen/ation project- Nluch of this aclctitional archaeolosical, geomorpholo-eical. and botanical
irtformation is strpplies ott tlte orisinal sun'ev lirrms. The rask ofincorporating these data into the
current monitorins database is substantial: hou,errer. rhe GRCA RCMP staft: believe rhat it rvilt
provide necessarv and valttable infbrnration in making firrure preservarion and data recovery
treatment deterrninations (Leap er al. 2000)



CHAPTER S

PUBLIC trDUCATION EFFORTS AND INFORMATION SHARING

Neal, and Dennis GitpinJean H. Ballagh, Lynn A.

EXISTING OUTREACH PARTICIPATION

- A number of continuingprograms, both formal and informal, are currently in place for educatingthe public about arglagol9ec"li.toui..s in and around Grand canyon National park. At the parkitself, GLCA and GRCA interpreters present information to the generat pubtic "u"rr;;;;i;along the river coffidor (BOR et at- we4. GRCA RCMP staffand several tribal representatives
nanicinle annually in the land-based -a ,lurr-uaseo cranJ a.d'a;ii*ir"irt"g seminars, andsince l ee4 cRcA 

_Rc_Mp 
o3tr 

l.u...particrpareJ -;";it ;h; ;;;;;; 'eichaeorogy 
Expo inPhoenix' An exceltent svnopsis ofpubtic education uno outir..r,;ifg1|5;ftiii nC1d p";;";i

and of some efforts involving rr,r 
"*irc 

pn group;;;'; Leap et at. (2000). Some sections ofthat report are excerpted heri.

Tribal efforts at public education are summarized in chapter 3. All of the pA signatories havemade efforts to diiseminate the resurts ;i ;;;.J:'il.;u;;;jh p..r"ntations atprofessional meetings (see citations in chapter 3) More fuili.'pr.r"",l i"i, ui;rl* mil;;from the Navajo Nation are also summarized in chapteii. unaouur"lly, 
"iri.i 

tribes have madesimilar-public presentations, but unfortunately these .i. not documented. Trvo public programs thatare well documented are those by the Hualapai rribe and the Southern paiuteEonrortiun . irr.r.programs are designed to involve more tribat r.ru.rr,1tp."l;ld;;;rh 6}J i'o.rr, in cotoradoRiver corridor research.

-- -The 
HualapaiTribe has developed a computer program, Hu,albcy Madrui: I4iniyigach Guyay,lHak,Ama, for public presentations iJackson lggg). This program has six componrn,r,liiroau li6n,

student experiences, etders and educatorq plant itudies anicultural sites, Granite park songs, andacknowledgments- The program is effective in presenring il; ;";;l;;'"f ;; Huatapai rribe,s
research to a wide range of audiences, and discussions are Jngoing on thep"triuiriiv 

"'rr"kl"s 
li

available at GRCA. e- --e

The Southern Paiute Consortium maintains a tribal monirors training program and the Southern
Paiute youth_environmental education program. The consonirr .ir-o p6ir i";;;,;i;;,,,,-1i;
media cD-Rol\{ module on Southern Piiutes in the Colorado River corridor and nrake ii available
to tl".p:llt: through the Kaibab Cultural Center and the parriciparing rribes in rlre Conso.tirm i;oRet al. 1997).

t59
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SPECIFIC CONTRIBUTIONS

Proressiona' o:#:l::fjl:.;!11 interesred individuats have taken part in a variety orprofessional and public outreach events over the past severar years. These 
"ffo*, 

have increased asthe focus on public education has receiveo gr"utei 
"rpt 

arir. eI ao"uments described here are listedin the bibliographies at the end of this reporr (Appendix A). i;'*ruilft* staffpresenteda paper entitled "cultural Resource Inventory and Monitorirg l" crri;;;;;; National park,,atthe Second Biennial conference on Reseaich on the cotirado prut"uu uit Northern Arizonauniversity in Flagstaff- They presented anothe, p"p.r;#'il", ffi",r"riirg R1,re, corridorsites in Grand canyon Nationai Park," at the | 994 Plcos conference at Mesa verde National park.5! rr.vus v vr

In I995 RCMP staffagain presented a paper on the monitoring program at the pecos conference,in Mimbres' New Mexico, as well as .t tr,. Third Bienniai conren.nce on Research on the coloradoPlateau at NAU, where they discussed physicat and visitor-t.r*J irpr;;;;;ffi;;at resources atongthe corridor' A stabjlizl:n-*g+rt o'p trort.d by NPS nCrnrprt Lees Ferry invotved participantsfrom BoR' GRCA'' GLCA Pacific NJir,*.rt l-.uor.tof, in" o"p*ment of Agricurture Nationalsediment Lab, USGS, AzsHPo' GcEs, the Havasup* rdu., the Hopi Tribe, th! Hualapai Nation,'the Navajo Nation, the san Juan southern Paiute Tribe, the Southern paiute consortium, and the ,Pueblo ofZuni' The workshop and the fietdwo;;;trd *;rrft ;irh" *Ir'nrnoo at parisades
rvere filmed, and a videotape rvas produced by GRCA and RCMp staffand disseminated to pA
members and various federal agencies. Also in i995 Lurur.nce Loendorf, consulta;;;;rh il;;;;Paiute consortium, presented a paper at the 60th annuar r;r;;;i#ilLy fbr AmericanArchaeology (sAA). "'--""5 vr !"e ovvr{

The number of presentations and consultations on the monitoring program increased in I996.Paiute consortium' Hualapai, and RCMP personnel wrore trvo tettersfo tr,Jcnlo.rJ. tr:.lblriJl;Nervsletter concerning ..rtuin locations on the river. T;;;r"g#ff;: Guides TrainingSeminar river trip utitiied project .;;;;l;rl;;ui'j';;;."ir.. si"..iiver runners have a high revelof interest in archaeological siies, river guides 
";;il!;;;'position ro encourage pubric protecrionof the canyonls cultural resources. ih. soutt.rn Paiute (Diane Austin, Angelita Bulletts, BrianFulflrost, cynthia osife, Richard stofilejparticipated in rtrat n"or, Society f.rAep;;d;ffi#;;conference rvith a discussion on Southern paiutes and the cte" cunt; ;;;;';il. ;ffifi;"'j

Presentation was -oiu.n ui,r.,; il#'Ar*;;;;;;;;;;""rentar professionars conference in| 996

Flagstaff and the Guides Training deminar rand-based pr"*;;;; ;; il;", il;."..'i;;;;significant educationaleffort in 19196 was a symposiu* on tl,. pA proeram at the6lst annual sAAnreeting in Nerv orreans. presenters at this ,.rrion. enritled "Beloiv;;;;;, ';ril;J 
R;;;

iry t,T Colorado River belorv Glen Canyon Darn," included representatives fionr GRCA, cRcARCIUP' BoR' USGS, 
ryAU the Hopi rribe, rhe Pueblo of zr;i rh. in.".ir *i,,o,r. rhe HuatapaiNation' the Southern Paiute Conscrtium, .AZSHPO, and the Advisory Council on HisroricPreservation. Presentation topics \\,ere:



The Realities of Management: A
Larralde 1996a)

Geoarchaeology of the Colorado
I ee6b)

Public Educatiort Efforts and Informatiott

Federal Responsibility and More (Balsom and

River in the Eastern Grand Canyon (Hereford

Awash in the Sands of Time: Settlement History and Interpretation of Human'
occupation along the cororado River 6uirrrf.nJ iarsom rs*1

Monitoring the Health of Cultural Resources: A Case Study from Grand Canyon
National Park (Downum, Kunde, and Andrews 1996)'t

Site Preservation Methods at Palisades Delta (Leap, Hubbard, and Coder 1996)

Rehabilitation and wilderness: They can co-Exist (crumbo 1996)

Ongnpka niEt Pisisrllrr (Salt Canyon and the Colorado Nver): The Hopi people
and the Management ofGlen Canyon Dam (Ferguson, Jenkins, Dongosk., unO y.Jri,
te96)

A Zuni Perspective on the Protection of Cultural Resources in the Grand Canyon
. (Dishta t 996)

Navajos and the Grand Canyon (Be*eay 1996)

The Hualapai Tribe's lnvolvement in the Glen Canyon Environmental Study (Honga
and Jackson t996)

S_outhern Paiute Research on Culturat Resources in the Colorado River Corridor
(Bulletts t996)

Arizona State Historic Preservation Office Perspective (Howard 1996)

Advisorv Council on Historic Preservation Perspective (Stanfill 1996)

Another significant research event that received a good deal of public attenrion was rhe t'irst
experimental habitat building llorv in Glen and Grand -un1,'on, in the spring of 1996. A volunre
better knorvn as tlte "Spike Florv" report describinc mitigation and monitoringlfforts of culrural and
botanical resources in response to the florv rvas quickiy turrred around inbecember 1996. This
volume rvas edited by Jan Balsorn and Signa Larralde (1996b) of GRCA and the Upper Colorado
Region of BOR. respectively, and they ali teamed on ih. tolume's introducrion. Authors tbr rhe
five other chapters and active participants in the research rvere from Glen Canyon (Tim Burchett),
Grand Canyon (ChristopherCoeler and Lisa Leap), Hopi (lrlichael Yearts), Hualapai (Lorerta Jackson

l6l
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and Arthur Phillips), Northern Arizlna 
.university (Nancy Andrews and Duane Hubbard), and

l":.19 Paiute consortium toi."" erttin and cinti,i. osife). collaborative research topics andlssues were addressed by Andrews, Burchett, Hublard, una t.up (1996), who reported on culturalresources mitigation; Austin ana osire (1996), who conducted ethnobotanical monitoring; Burchett,coder' and Hubbard (1996), who discuss"d ;.";;;;;;;rchaeorogicat sites; philips and Jackson( 1996)' who studied the effect, oi,i" flow on ethnof,otanr.ur ..roir"., ;;--fi'* sites; and yeatts(1996)' who assessed cultural ,"rour"., stabirization by 
";rr;";;iltui"ri"t.iion sand depositionand retention' Severar orthese conlri'ulo^ have presenied their resutts ai meetings, and at least one

;il',,ff::i:JjfiJffits 
or the experimentat florv on 

"urturur 
resources n.r'?l"l"L1'"'J,1T "ili

In March of 1997 the George wris-h! Society met in Albuquerque, Nerv Mexico, for its rrinthconference on Research and Resourr" Monugem.nt in parks uno on public Lands. GRCA RcMppersonnel were amon€ the presenters at the session .ntitr.J'liiJ|o;;;; il;, partnerships incultural Resources Managemen, on rh. cotorado River,;llong.r1!h representatives from GRCA,NAU' BoR' usGS, the Hopi Tribe, the pueblo ofZuni, tie Navajo Nation, the Hualapai Nation, andthe Southern Paiute consortiunr tiurion l99tt 
-M;o 

oi,lr. topics addressed at the 1996 sAAmeetings rvere covered, by many of the same;."r;;;r;(Dishta r997; Downum, Andrews, andKunde 1997; Ferguson et al. D6t;Hu.bbard rgqz;l.up l9g7;osife, Bulletts, and Austin lggT).Also in March RCI\q personnel participated in the lggT lrizona Archaeology Expo in coolidge,Arizona' rvhere members of the public had an opportunitv to learn about natural and culturalresources rvithin GRCA and along the colorad" il;tlit,.a in Leap et al. | 997). lnNovemberNAU forestry students were educated o" ru."iin.u;;; ; and avoidance of impacts to culturalresources along the colorado Plateau (listed in Leap et al | 99g). Also during this year, the Southern

n'fril];XTi 
. paper at the lnternationd i';u;i" 

"irrp*;r;;;i,.i.;;"oonr","n"" (Austin
t'

ln 1998 GRCA RCIP staffpresented a posrer session, "current Archaeolo-eical lnvestigationsat the Grand canyon, Arizona.'i ut tt. olrd annual ;";;lrg of the sAA in slartle. Among rhe'presentations was "Archaeologl"and currenr site Ntanag;ffi,;;;;; *. c;;o River corridor"Grand canyon National parti-{t-eap iggal GRCA {crrrp staff also were on hand to answerquestions at the 1998 Arizona'Archaeold ;;'i"'pi"*i*. RcMp personnel submitted sixarticfes about the PA to GRCA Narure.a/ore.r. threl lHuubara t999; Kund. I gqg; iilffiru:been published' GR^GA 
^tlg. 

personnel allo got out ro the schools in t99g, rvirh a presentationon the project at Coconino Hi,eh Schoor in Ftagiratl. and irii#;;;;.r=1"rrii. presentation toGRCA employees and visitors=at the south Rii. and u" .r.r.,o.orogy presentation at a Monlessorischool in Flagstaft.

AII of tlre tribes.T.:pJ rhe Navajo macle presenralions ro the Technical work Group (TwG) ata rneeting in Phoenix in l\'tarch of lg19g. Cheanra ( 1999) discussed tr.orv ernplovees of the pueblo ofZuni called the Zuni Conservarion Projects It;;;;;.io".i t" srabilizing colorado River corridorsites by constructing checkdarns. Yeairs and Dongoske ( t999b) described ,lr" g#;i;r*il;of the Hopi rvitlr regard to the Grand canvon- then ,venr on ro discuss the Hopi rribe,s current
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ethnobotanical resear-ch. Drye (1999) summarized the Southern paiute research on the Colorado
River corridor, and Jackson (1999) did the same for the Hualapai, p."r.n,inf ;;;;;;;;;interactive computer program deveioped by the Hualapai. rne Souitrern paiute consortium has
developed an extensiv_e.educational prbgram described in Stoftle, Austin, "t.iiiqgl' il;-;;j;;;*:i::t-{' (1996) Lisa Leap (l9b9ai also discussed culturalresources monitoring at the Nil;
]:::-t*9 Tttlng, and Lynn Neal (Neal and Gilpin 1999) presented the resutts oirt ir ryn,r,esit
report. Andre Potochnik highlighted the preliminary findings of the geomorphic study being
conducted by Kate Thompson and himseli rolb*ing u ,"ui.* presentation of the base-level
hypothesis for pre-dam terrace erosion by Richard Hereford.

In 1999 Jan Balsom, GRCA RCMP Manager and GRCA Park Archaeologist, discussed the
Section 106 process as it relates to the corridor'Jcuftural program in an article in?uinrat Re.source

Y::"s:r:::! (Balsom 1999). An article on cultural ,".our.rrln-;;il;;;';h; i;;;;il;;;;
habitat building flow has been accepted for publication by Eutlogical Applicationr lealsim ioooi.

requested in the RFP, SWCA presented a paper (Neal and Gilpin f e9ll on our project in
February 1999 at the Glen Canyon Dam Adaptive Management lrogr.rt Cotor.ao'niu"i
Ecosystem Science Symposium. At this same symposium, Yeatts presented an update of Hopi
ethnobotanical research conducted along the river'corridor lveatts .nJ oon!o;[.];9g, ari;
Potochnik presented preliminary results of the recently finalized geomorphic ltudy. NeJ also
presented a summary of SWCA's findings at the land session of the Grand Canyon 

-River 
Guides

Training Seminar in March 1999 (Neal 1999a) (as did Potochnik for the g.ororphi, rvork) and in
a poster session at the August l999 Pecos Contbrence (Neal I 999b). In 

"addition 
to ptouiiing itre

technical synthesis report, SWCA will also make every efTort to disseminate the rnonitoring and
research data in an appropriate peer-revierved journal, subjecr to government and tribal restriJtiont
on sensitive information.

FUTURE OUTREACH

The nerv data continually being accumulated through the RCMP need to be used to increase
public as well as professional understanding of Colorado River corridor cultural resources.
Recommendations for additionat and continuing efforrs, as proposed in the draft FIPP of Jun e 1997,
include a number of possibilities (see Objective 5 in Chapter z). lnformarion tiom the many existing
teclrnical reports listed in the comprehensive annoratecl bibliography, along rvith rhe phoiographii
record, can be distilled into public or popular versions, oflbring botlr oven iervs of the cultural
resources in the Colorado River corridor and more focused publications, perlraps on specific types
of resources (structures, artifacts. rock art, cultures), the environments rvithin the canyon, and general
(non-confidential) data on tribal associations. As Roberts, Begay, and Ketley ( | 99-5) have observed,
for example, Navajo history irr the canyon has been largely overlooked in public education. These
same topics can be presented through v'ideos. displavs. mobile exhibits, schoolroom presentations,
slide shorvs, and evening lectures. The moniroring data rnust be used rvith caution, balancing
inlbnnation thal rvill help visitors to understand horv fragile the cultural resources are rvirh protection
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of site locations' Public educational efforts will also require full involvement of the participatingtribes to ensure that Native American concerns are addressed and that sensitive information isprqtected' as well as to provide a broader, more diverse perspective on these resources than is foundin traditional archaeological literature.

Much of the new information on river corridor cultural resources has come from the extensivetribal participation in the monitoring program, contributin* ;;;;;h ;."rt"i ,"6*rtanding of thecultural history of the area and uno"ritan-aing of the r,,ratiue Americai rote in that historyil;;spiritual significance of the canyon for Native American groups of this region. As Gilpin (chapter3) points out, the BoR and other PA signatories have ofib=red ihe p_articipaiing tribes an opportunityto conduct cultural resource studies from rvithin their orvn frame of referlnce ind as they wish to seethem carried out' Four of the tribes have prepared reports that are available to the general pubtic,
IYuhplt reports are confidenti.l, unJthe San Juan bouthern paiute (since leaving rhe southernPaiute consortium) and the Havasupai have not produced uny ,"pon, to o"t. 

'nll 
tribes except thesanJuan Southern Paiute and the Havasupaihave participatj.;;;il;iurirn.o papers, and/ormade presentations at professional rn..iing, (sie list in chapter 3). An area with significantpotential is the opportunity to devetop eoucitioiat 

"pp";;"iii.! r"rifui;.-;;;i.;;;d;;;;:-"
The GCMRC is actively involved in carrying out education and outreach through its CulturalResources Program, with particular attention ti Nutiu" nnrerican involvement fi ;;;;fi*;;opportunities. GCMRC's efforts include deveropme"i"r.""p.r;il;;;;,;;" 

"#;#"o]ii;:presentation of diffbring perspectives on canyon resources.

The monitoring program is in an optimal educational setting with the park Service,s cooperative
agreement with Northern Arizona University. Universiry o"versight Uy u ronru1il-f,i;ftr;;;
provides students the.opportunity to rvork on the project, rvhich several have taken advantage of,A Hopi student *oI!.! for rhe program rvhile anenoing J;;oi il ;;;? the four current
employees of the RCyP has an undeigraduate degree frJm NAU *J ir i" tl'e lr,laster,s degreeprogram' The other three RCI\IP staffiremUers trale rer.iu.a rra.rtrrfo"gr".r't onr NAU.

Probably one of the most valuable forms of public educarion takes place on the river itsetf. Many
times there are-spa:es available on NPS RCNf 

";-;ib;iriver trips r*-r'orrnt.ers and GRCA
lnterprettve staff. The interpreters relate rvhat they have learned about the cultural resources along
the river and share their knoivledge with visitors,"irt. f."v". ;;-G;il.r.t.."ro-oists also rvork
rvith the park's interpretive staffto educate them about thgmonitori"g;r"j;;; ;;;il;;i"i;i
resources along the river- Tlre commercial boaters rvho lead theseiripr-ur" legitimately intere-sted

11:11]:ty 
willing to learn about archaeological concernt .uiriin it.;*;"; 

-i;.r" 
pLr.rri""rlt

see tlrsthand the erosive processes affecting archaeological sites from both physicai and visitor-
related impacts, as rvell as thepreservation trJatnrents inril.r.nt.d to addres, trrur. problems. They
take this knorvledge back to tlieir friends and co-rvorkeri. rvho in turn communicate rvhauhey have
learned about the canyon's ntany resources to their hundreds of passengers. This pyramid of
communication is very effecti"".nd productive. - -- r---------'-'



CHAPTER 9

MANAGEMENT SUMMARY: AN E'ALUATION oF MANAGEMENT DATARELATIVE TO LONG.TERM NTENNCTT*dIG ;b;i
Dennis Gilpin and Lynn A. Neal

SYNTHESIS SUMMARY AND CONCLUSIONS

As outlined in chapters | 
.and 2,swcA was asked to address seven objectives, most of theminvolving a synthesis oia particur.r i"," ""i"t*;"r;;.",. -The 

first objective was to synthesizethe existing National Park Service ffis) and triua a.t.u"r., related to c'ltural resounces monitoringand research along the colorado River corridor. swcA ;;;;il;; ooil";r" I in chapter 3(tribal data) and chapter 7 (NPs o"tu). ii cr,.p*'i, swce responded to .objectiv 
e z bysynthesizing and evatuating data on isolated o."urr.n..s (Ibs) to assess'wh"tt 

", 
tt 

"y 
represent thelast remains or the first exfosu.e of archaeotogical sites. 

'ir,e 
thF rbj;;il'ilo ,nr." parts. parrI invorved svnthesizins Nrs .no tiiuui ,";;;;;-;;;;*, 

"rii"m";]il;; in chapters 3 and7 rvith the data syntheses. Part 2 of objective r caneifo, 
"i 

urr.rment of site condition over timerelative to the activjries conducted; this discussion appears ;;;;; ;il;;.;;:"ffi ffi il;of this objective' forlllltin-e. recommendations foi'future management activities, is addressedthroughout chapters 3-s buiis reiterated 
"na 

opunJJ in this chapter. objective 4 asked us tosummarize the results of -eeomorphic studies (chapter 5), ethnobot"ni"ut rdi;;;iilrilr al, 
""0mapping (chapter 7). These ,rudi., were also eualuuted ,.rrtiu" ;; ;; 

"*trll objectives of the
fr3-eralmal:Agreement (PA), and some ofrhese euaruations.r"iJ"l.al"lr,,r.njpi";!1,".r*
8 describes objective 5, public information, outreach, and educational efforts accomplished throughthe PA program and beyond and recomm."a.,ionr r"r il;r" .fd;. dil;;;6 constitutes thebody of this chapter, in which-rve attempt to evaluate the available managemun, j.i"'r!"ril;; ;;;long-term g-oals discussed in the draft Historic tr;r;*;,i* pun rIPp (BoR et al. 1997) developedunder the PA' Finally, the last objective lked us to- synthesize tire results of data recoveryconducted to date at river corridor sites, which is included i"-d;; ;;;;;;so asked ro makerecommendations for changes in the data recovery program that rvould irpro.r. iir;;il;;;';;;;PA objectives' provided in this chapter. The arciraeollgy of the ,iu.,-*.l,oo, i;;.;j;.;;i;'rh"
Preface to this report.

The question that has been put to the program's archaeological monitors, tribal researchers, andothers conductirte studies along the river corridor is. "Whar is the effect of rhe "p";;"; ;id;;
Canyon Danr on cultural resources in Grand Can-yon?,1 The quesrion that we posed in response rvas,"Are the monitors and researchers collecting the data rhat they need to property document the effectsof the operation of Gren canyorr Dam on lrrirlr ,*;;;;;t:, SWCA,s rhorr unr*].;r;;;, "At;;;;but not quite," and after looling through and e'aruating the autu ,"rr"*ffi;;, ; ;;fJ;; ;;;;tlte PA nrembers tvho are acti'ely documenting and etaiu.ring ti.prol;;;:r;ulturalresources
have been headed and are heading in the righr direction. The RCMp staff in particular have

t65
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understood that it is ne-cessary to establish proper baseline-conditions at the monitored sites and todevise effective ways for^m"ururing 
"rrange 

over time. swcA found, ho*"uer, that the RCMPmonitoring form is most effectivety iesign.d to do.r*ent ihe presence or absence of different typesof erosion at each site but no, ,o-inatate the r.;;;i;; of erosion for the different types in aquantitative lvav' on the ott". tuna, rhe torar il;;;#;;"';ii,",.* the coraborativerelationship with the corridor's geomorphic modelers wiil ariowiirr.."nt tlfes of erosion to bequantitatively measured as a p"t.iniug. fr,rt" r"lr*" oirir* and specific features on sites. Bothresearch methods 'also offer a stroni basis for evaruating r."ug;;;;;-d'Jrion, invorving theappropriateness and effectiveness of rlmedar urtonr.-ioin olrr,"r" 
"nrnu", 

have been pursued byGrand canvon (GRCA) tuver co,,ialr rtlonitoring p-s# i-;*) # *no n"* udvocated forcontinuation of the baseline-and repeat total statiin rJpping to quantitativery assess change, andrvho have wholeheartedly adopted it 
" 

,.".ntly aevelopei q:omorphic model-for assessing a site,srulnerability to gully 
"totion. 

'rhe 
monitorini effon, [rnbr"rp ,tuff-a the vegetation studies bysome tribal groups in the coridor have qualiiatively indicated to them the usefulness ofthese toolsfor documenting rates of erosion and the jink betrveen tt.se erosional processes and dam operation.

The photograph-s taken during the past eight years of monitori.ng could be used in conjunctionrv:i1fi 11tt total station mapping to inalyze rhe eiosional history of a site, and SWCA recommends thatthis work be conducte! as-a ttp"t.* studv- The recentl-v-- compreted synthesis of site-by-sitemonitoring data tbr FY lgg2'l 999 by staffof GRCe ncrr'tP and Nort'hern Arizona university (NAU)staff(Leap et al' 2000) is an excelletit."rp."."ll".*"i#;rr,"#;."t;;ffird 
wirh additionartribal data and the geomorphic data. rh::1i..*.ffi'; ;ar_synthesis r.quir"*'ilt "riiti*'ffiPA' lt should be noted thai out of the 322 sires in the Area of potential gnd.t tepE) along the rivercorridor that are eligible rot tlt. Nuilnat negister of Histori" ptu.", (NRHp), about 7g (23o/o) aresignificantly eroded' of the 264 si;;irat have been activery monitoied in tlhe Grand canyon 49(18 '6%) have deteriorated over.rhe put, 

"'ghf"*r il* .irt 2000:xii), and only about ls (5.7%)are being eroded so severelv rt'at bnc.q-nirr,rp ;;;;!;"t has recently relomrended major,
::1lt--g.i"d 

data recovery efforrs for these sires and requJsted ;.riil il;g:-ihe row number ofsttesrecommendedfordatarecoverymaybepart|yjuetothesuccessofpreservationefforts'a
possibility that'could be quanritariveli .*ur;n.d by using rhe geomorphic data, repeat mapping, andscaled photo_eraphy.

Atl in atl' the monitoring data do indicate a shift from rnonitoring to conducting necessarypreservation and data recoven' etTorts in the tast ferv years, .rJ ;h;;';;;;il;; to be continuing.Gl.cA Rcl\{P personnel are also focusing their continued moniroring efforts on a smaller numberot'the ntost disttrrbed sites and are etiminaiingiil il;le considered to be r,uurl, urJ'ouril;;;APE' orare deternrlnedro l. inerigiui. rol.it. National Register. In Grand canyon,7g sitesarecorrsidered stable. shorvins no .igi, ol;;";;;r;,';"i",ri""'i,tners have been put on rhe inacrivelnonitoring list lbr other.reasons 1e.g.. under NPS GRC.A managemenr, site integritv and thereforeeligibility is clttestionable, or ,lata-porerrrial is exhausrecl [ineli_qible]) (Leap ";'j.;;;;;iNlonitoring actii'ities at the -5-j Glen canyon (GLCA) sirei trav-e uirruully ieased, and GLCApersonnel are acti'ely seeking to carry out recomnrended and necessary ,"rr6i.i ooions to tlre sitesunder their managenlent (Clrris Goetre. personnet conrnrunication February 2000).
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SUMMARY OF NATIONAL PARK SERVICE AND TRIBAL
RESOURCE MANAG EM ENT A CTIVITMS

The initial l990- | 991 archaeological survey of the Colorado fuver corridor by GRCA and NAU
archaeologists resulted in the identification oiqzs archaeologi.ut rit.r.nJin. r..oroing of 4g9
isolated occurrences (los) (Fairley et al 

- 
leeaj. *.rt..Gists and culturat advisors from the HopiTribe surveyed 12 miles ofthe Litite colorado River uuou"-i,r roffiJnJffi;. colorado River,recording I I sites (six archaeological sites and five traditional culturaipr"p.ir* frip;fi;;l;;:and two possible resource procurement areas (Yeatts r995a). Archaeologists from GnCe ncrrd

and archaeologists and culturaladvisors from tire Hualapait iUe su-ey"a-th. CJ;;;;R;;;;
separation canyon to Pear- ce Ferry, recording nine sites (Hualapai rribe t ggla). 6RA-IGI6 ;#
have also recorded an additional tirree sites aid on. ro ii trr. river corridor since ;;il;;i;;;;";;;survey. ------J

Research by the Hopi Tribe, HualapaiTribe, Navajo Nation, Soirthern paiute Consortium, and
Pueblo of Zuni rvas designed to proide Nati'e Amlrican p.nd,ir* il;;"i"";i';;;;;cultural resources and to identi$ previously unrecognized TCps. in at least I f rir., 

"i-p, 
i;;;;;;;the Hopi Tribe, l2 by the Hualapai Tribe, ittte. uy Le Navajo Nation, i*t uv it . souit "- 

p;"i;
consortium' and at 

-least 
five by the Pueblo of 2uni), tribal researchers visited;;;; il; I *

locations in rhe cororado Ri'er corridor (rhe exacr 
'nu,nb.r-;;;ilr;';;;il; 

,fu t*t
researchers rvas not reported). In addition, horvever. the rribes identified as sienifica nt cultttral
resources plants, animals, minerals. water sources, and other r"rour.oii;;;;-fi;;;;;A#;;;
might consider ruilnral resources. The five ,,actir.,e,, iriu., iuu" Jb;;;;;;,;;;;i;il;:
related research rhrough presenrarion, ., prof.r;rur-r..ii"d, ;l.dr't; ;ffi, ;;,.*';
nervsletters, or some combination ofthese, and four of rhem have produced publicly uu.iruoie r.fonl
on their corridor research (the Hualapai reports remain confidential). public education 

"rront 
or,r,.

tribes have included the above activities-as rvell as videos and youth programs, but except for
Chapters 3 and 8 of this volume, no forrnal compendiunr of these 

"tiott"r 
has been compited.

Irlaintaining an ongoing, centralized record of the tribes' public 
"au.",lon 

.rroit *orra uiu* ii.
public greater access to the nonproprietarv results of tribal research. The Hopi Tribe has conducted
research trips to document plants, has aided in archaeological testing and data recovery efforts on
GRCA RCIUP river triirs, and has proposed additional trip, to coriduct erhnobotani"ut ,.r."rrt.
Tribes are responsible for the darabases ancl archives thev have qenerated, and they have control over
horv these databases and archives are used. lt is unclear. ho.r'.r"r, horv rvell or in rvhat manner these
data repositories are being nranaged.

Concurrentll'rvith rhe tribal studies, GRCA and GLCA RCMP staffhave been moniroring since
1992' GRCA RCIUP personnel have actively rnonitore d 264 sires out of the j j8 idenrified ai being
Nitltin the APE during the original sun ev. GRCA RCN{P have eliminated 87 sites from their active
monitoring list and norv only rrroniror approximarely 177 sires: GLCA sraffare i" ;; ;;;; "lelinrinatin*e monitoring activities at the 53 sires under rheir rnanagement, and they did not monitor
these sites in F\'1999. Betu,een 1992 and 1999, GRCA RCI\.IP archaeolo-eiits conducted 33
nrorritoring river trips. three in | 992, five each vear irr l99j- 1995. three in 1996. and four each vear
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in 1997-1999' Monitoring procedures have included mapping and photography (including phororeplication ofimpacted feitures and areas), recording artiAct distributions, recommending remediaractions' and evaluating stabiliz"tion measures. RCMP researchers have presented summaries ofmonitoring data in 
-annual 

reports. In conjunction with monitoring, RCMP archaeologists haveconducted total station mapping at 78 sites 1os in GRCA and | 0 in GLCA); the mapping of sites andofdrainages that cut through thlm is documenting precisely the degree.ni ,u,. of e.osion impactingthe sites' Photogrammetric studies at numerous sites are beginning to produce excellent quantitativedata on the effects of the operation orcl.n canyon oam on archaeological sites in the project areaand have contributed to geomorphoiogical studls conducted in the vicinity of archaeological sites.In conjunciion with tupiing, il;J.il, geomorphologicarstudies confirm rhat mosr site erosion iscaused by gullies that cross the sites rathei than by the dororado River directly (Hereford et al. t 99 t ,I 993; Thompson et al' 2000)' Ho.neuer, river piocerr"., .na rnore specifically the lack of sedimentreplenishmenl are exacerbating the erosion caused uy'gulii.r g.rtting the pre-dam te*aces containingarchaeological sites' RCMP reiearchers have conductid stab;rizarion activities (including redirectingor obliterating trails, closing rit", io ;il;;, ".*rr*"i"g 
checkdams, revegetating areas,stabilizing stream o1*o ana itauiiung structur*j.tgil;r;t ;;i.;;. *;ffi'r;.earchers have arsoconducted testing' data recove*' or il,r, at 46 siies, inctuJing 20 where radiocarbon samples havebeen collected' Yeatts (1998) lias completed a report for Jota recovery treatment of five sites thatwas carried out in l?2', onj t"tiing.uas recently completed and reported at a sixth site in Glencanyon by personnel from the NPS western ercneotogcar and conservation center (Neff andWilSOn 2000). ' " !'r!v've<rr(rr qrru wullsclvallor

GRCA and GLCA Rcl\{P nronitorins and remediation ha'e generated large amounrs ofdata that,from a practicat standpoint. *. .*iry utrainable and accessibte in Flagstafff'or GRCA and in pagefor GLCA' The offici.s keep rrt"it ui.rri*"r;;;;u,ob** *,eil organized, and only site locationinformation is not readilv accessibre,;;;;;;;;;:"iiotru* Jo not arise rvith the monitoringdata until attempts ane made to compile and analvze:the inlbrmation. swcA,s recommendationsregarding dara variabre chan*ees. incruding.h."s;ri;;;;;*.;;; fb"r: ,r#il;l#:ffi"rl;
::131:ilrealv le.en.addreised 1.uirt aiist.r."iio"., Nairl in trre cncn RCMp,s recenr site-by-slte assessment of their ntonitoring and remediat acrion ou,uir-.up 

";;t. 
;'oool For years prior to1992' horvever' it is not as cleariuhere files lelectronic uno rrura copy) are kept; most are at therespective parks' The Grand Ct"v"t rtr"nitorin*e o"J n.r..rch cenrer (GCMRC) libiary, on theother hand' is not complete and is rnanog.a uu o-;.i-rir. .*proyee. Resulrs of RCMp researchhave been reporred primarily in annual reports and trip reporrs rrrat are not rvidely available beyondthe PA signatory audience. lt would be.a good icleaio pur a copy of each RCN,tp trip report andannual report in the GcMR'c library The -su^,ev r.pon te.irr.r,'.,1'. ;;;;i;r;ubricry avairabre,and RCN{P activities}ave been puttirh.o as chaprers in books (Harmon 1997;NRC I996). Inaddition' results of RCN4P research ha'e been presenled at Jrrofbssional meetings., As rvas true ofthe public education efforts of the trirres.-the p,iuli. eclucari.rr .n"n, 

"i,r,. 
iiciip could be betterdocumented and assessed il'tl,"r.,u.r. iorn',nl pr".;;;;; t"i-,. r.porting, archi'in,e, and caralogingthese efforts' The 

"i::T-tj.tnre,r:T 
public efibns irr rhe GRCA Rcl\,tp synthesis reporr (Leap eral' 2000) is an excellent start. and it includes tribat presenrarions arrd publications.
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LONG.TERM MANAGEMENT GOALS

.- -ri"t managem-ent targets relating to cultural resources outlined in the June lggT draft Hpp(BoR et al. 1997), four specifically for cultural resources and on" ro, ,"ai;;;r;;;;;;"",,;;";;
the context for management recommendations. The cultural ,.rorr.., ,.;;; ;;, (l ) preservation
in situ of all downstream cultural resources, taking into account Native American concerns in Glencanyon and Grand canyon; (2) where in situ pieservatio;i;; p;srur",'l"rig"i"g r"iiG"i".
strategies.that integrate the scientific approach with full consideration of the values of all concerned
tribes; (3) for participating tribeq protecting and providing access to cultu;l-;;;;';;;
properties for religious purposes wittrin the rivir.orridor; ,rd (tt;;;;r"pl"g,ppr"il;;';;;
strategies to maximize data collection from mitigation and monitorini .rrortr. The sediment
management target calls for preserving terrace deposits at pre-dam levelsl

- A number of specific information needs are listed under each of the management targets. Targetl, preservation of culturat resources, calls for development of data .no ioiitoring systems to
document adverse impacts, development of a predictive modet org.ororprri. pror"tiur r.iil ;;
site erosion, development of data systems ro assess rir["rrru aJ;;;;#;rffiffi;;il;
terrace stability, deveropment of tribar programs fonnoniioring';;;;;;' ;;;;;,";;;
identification o[' evaluation of, and management recommendations for tribal cultural resources.
Information needsunderTarget 2, mitigativ! straregies. ur..rroru.r.u.ii"" "li;;;;'";;;;;values associated with resources. development of mitigation strategies and costs, il;;il;;;;i
the efiFectiveness of monitoring procedures. rargst 3, resouic. pro,..,ion and access for
participating tribes, requires characterization of historic and cugent religious 6ro"ioionr,
development of tribalmonitoring programs tbr impacrs (o sacred sites, and urrom.nt of porentiai
effects of flow re-qimes. Needed under Tar*eet 4. de'eloprnent ofappropriate r.r..r"i rir;Jg;r;: ;;
characterization of specific management/research needs tor'alt ,it.r, design, d;;"i;p;;;
implementation' and maintenance ofintegrated relarionaldara systems, developmi", "r,*il;i"s;and procedures for providin-e data to appropriate groups, and ensuring the confidentiality of ttrl
locations of and esoteric knorvredge relaringio cultiralsires. 

- -J -- ----

lnformation needs under the sediment manaqement target relate ro scientific understanding and
analysis of potential impacts to cultural resources. Specitic actions include developmen, oid",o
sYsterns to assess risks from dant operations and other sources. study ofgeomorphological processes
promoting erosion and factors uoverning rates of erosion, study of etTecis on t.ir.." iosion of both
dam operations and other erosional processes. urrderstanding iong-term impacts of flou,s on lateral
bank retreat and arroyo headrvalts, and nrodeling irnpacts to ,.rro"., and stabilization potential.

R ECOI\,I M EN DATIONS FO R FUTTI RE i\ IA N.{G EI\I ENT ACTI VITI ES
RELATED TO I\IANAGEt\IENT GOALS

The agencies and tribes overall must consult and coordirrate efforts ro resolve the documented
adverse effects caused by dam operation and u,ork to nrake decisions regarding the rnosr eflective
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treatments for affected resources. The interdisciplinary approach to both monitoring and siteprotection should also be continued and enhanced'to efibctivety identifr appropriate treatments.More on-site interaction among cultuial resource specialists, tribal reseaictre.s, geomorphologists,revegetation specialists and botanists, and trail maintenance t."r,nifiun, il ""*}r" key to continuedsuccess in determining which sites are stitt in need of r;;;;l;;;;; ffi; snouro be stated forpreservation or data rl.ourry;;il. "ilffi:dr,'rJr. 
";o;,r""r 

,"r""rcn is stitt needed bythe tribes to properly identiS cultural ,.rour."r.--ioi'"*urple, the Hopi Tribe is currentlyconducting additional ethnobotanical studies, rt 
" 

Nu.ru;o Nation conducted research during thesummer when certain types of stories cannot be told .nd ;;;;;;;" thus cannot becommunicated, and the Southern Paiute Consortium visited a santple of sites i; ;;;;;;;;regard as a cultural landscape, a view ofGrand canyon *itrrur resources shared by ail ofthe tiibes.There are also some known ,"rour.rs that still n".i to be recorded; for exampb,;i; H;pl;;i;;;;iResources Advisory Task Team has said that they have identified some unrecorded rock art.

Jrlwerthelesq almost all ofthe cultural resources in the project area have been identified. RcMpstaffare now focusing their attention on assessing the effecis of the operation of Glen canyon Damfor treating culturar ,".rorr""r, making recommendations o-n how,"'r"iiigui" 
"d;;;;r;il;;,;;implementing site stabitization and dati recovery efforts. These ,"r.ai.iir.o*menaations willbesupplemenled by the geomorphic model, rvhich rvill be the key to predictin-e impacts to culturalresource sites' Application of this model will be the driving force in selecting rliJ, ,r,r, *" u"effectively preserved, and the model should also aid in identifoing rvhether there are differential

::ry:: to particular site types. Are certain site or properry rypes being lost to erosion because oflmpacts to a panicular geomorphic setting rvhere such sitei are located? n.rour".r-;.;;;;;";
*:::::*I^ie oPeration of Gien canvon Dam and that cannor be effectivetv preserved wiil requiremnr*qauve data recovery efforts.

Current procedures for-site photography and mapping appear to be producing the data neededto quantitatively understand how the oierutlon orclen boi1.n Dam ;r .ffJ;;;rchaeotogical sires.However, changes in RCMP recording techniques a"J r"ri.il* over rhe yu.r, hon;.;;il;b.*,
letw-een some years somervhat incompatible, and changes in nronitoring procedures need to be betterjustified and documented. Furthermore, rhe absolurJ h.k ;i;;; ffi;;;;;;';;;ffi;,database and the fact that each tribe keeps it, o*n au;;;.-;;;j;;;;;riCr.. plvr.rlv
synthesize the NpS RCMP una triUut;.,;L;r.;

The effects of the operation ofGlen Canvon Dam on TCps are not rvell documenred. The tribes
need to continue monitoring these proferties and reporting.',il;il;il;': #il;;.d'.d;, i;
so' rvlrat processes seem to be nrost desrructi'e. The irnpression .onn.f.J Li;lrr" i.N.r: p"ulil
reports is that visitation is the sreatest threar to TCPs and rhat changes in r.isiior n.,onug*riniby
GRCA rvould provide more protection than chanqes in the operation-of Glen canyon Janr. This
inrpression needs to be explicitlv contirmed, because it is unsupported in the RCI\4p,s nroniroringdata' Recent studies ofvarious recreational user *rrroups in rhe Canyon by Bill s;r,r;;,;o);;ffb;
another line of evidence for the tvpes and extent olvisi'tor inrpacts to the Canyon's resources (Jan
Balsom, personal communication 1999). In addition, rribes',,."J,o;p;;"r;J,"ii1.,.rrr,r 

"r
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botanical studies on stability and change in ptant distribution and density within the Colorado fuver
corridor in connection with their expiessed goal of preserving and enhancing pi;;i";;,;;density. ---- o--'

Overall, both gathering and management of information need to be made more eflicient. Greater
attention needs to be directed to management of tribal databases and archives as well as GCMRC
libraries and to fine-tuning the GRCA RcMp databases. i;;;;;;;;;;";;;J;;;
guided by an explicit research design, and final reports on testing and data ,..olr.ry need to be
completed or undertaken. once documented effects to cultural and signific.nt n"tui"l resources
(e-g., botanical resources) have been clearly demonstrated, ,anagern";, ;;;;;;;;;r;;;
be implemented.

- To more explicitly define our general recommendations, we discuss them here in relation to the
four target areas outlined under the long+erm management goals i";;ilft llpp (Bil;;.'r ig4
Jarget 

I deals with preservation-in-plaie, which upf.urc to-b". common goat fo, att pe tig"uioii"r.
Preservation efforts should continue to be the prir.ry means of curtaiiing erosional iirpacts to
cultural resources in the corridor. However, to better determine which actions are rot" 

"ff.olu" 
una

in which environmentt, 
thg conceptual geomorphi. rnoa.t needs to be applied immediately. For

example, at the sites on Patisades Delta the mosi effective means of dealirig ;itrt l,,',p""r ,;iir*,
likely be data recovery; checkdams have not been successful on the deita proper but are quite
successful in small terrace-based gulties when placed near their headrvaters. The *seomorphic model
provides the best m.eals for firsipredicting tire susceptibility or,rulnerabilirv oirecorded cutrural
t".t9Yt:t to degradation from geomorphic processes. The model will greatly aid in.determining
rvhich sites are affected by dam operations, rvhich should continue to beLonitored, rvhich shouli
undergo preservation efforts and subsequent monitoring, and which may require data recovery
(Target 2). The use of the geomorphic model also relaLs lo the Sediment l\,lanagemenr Targei,
rvhich calls for preservation of terrace deposits at pre-dam levels. Archaeological n]onitott snJuti
also use the model in documenring sites (see below)

- UnderTa rget2 data recovery willbe carried out u'hen preservation efforts are not likely to have
a long-term success rate. Currently, data recovery eftbrti need to be continued and dralatically
expanded at sites that are being destroyed by erosion and for rvhich presen ation in place is neither
cost- nor time-effective. These significant and exlensive sites are primarily in Reach 5 from
Nankorveap Canyon to Unkar Creit<. Whenever possible, ho.vever, the etl'icacy of r-erious
preservation methods should be evaluated before carn,ing our data recovery reconrnrindations.

Target 3, rvhich deats rvith tribal concerns tbr protectinu and providins access to resources of
cultural importance, was discussed in the introduction to this section. Basically. tribal
representatives ltave to rvork rvith other disciplines or olher data (i.e., geonrorphologv, botany,
lnonitoring databases) to better assess the effect of dam operations on traditional culrural resources.
Work under the fA has allorved representatives of different tribes more access to important sites and
needs to be continued. Tribal involvement also nbeds to be revitalized, panicularly relating to
decision making involving data recovery efforts.
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The need for developin^g appropriate research strategies to maximize data collection fiommitigation and monitoting efforts'is addressed by Target q."wlth the necessa., 
"r,*g. 

i";;il#from monitoring to .utrying ou, r"nug.ment recommendations, what is required before essentialand unavoidable data recovery efforts continue is a corridor-specific research design to guide anysignificant excavations' Right now excavations are being conducted as salvage operations, unguidedby design and yieldinp t*ly descriptive reports. Since site significance and National Registereligibility under criterion D should bL addreised in terms 
"f 

*#;;il u" rl"r"ro from a site, thelack of a formal research design has contributed to some of the problems in prioritizing monitoringefforts' designing monitoring forms, evaluating severity ol impucts to sites, and makingrecornmendations' The Bureau of Reclamation anJ NPS, as'rvelt as ottrer signu;d", of the pA, areuniquely positioned to take the lead in developing u r"r"ur.h design trrat incorio;;;;r"p"r"g,J
and tribal perspectives and focuses attention on the values of cultirral ,"rour"ir-in iie cotoraao Rivercorridor. Among the research topics that shourd be considered are:

' Paleoenvironmentar reconstruction and site formation processes' Archaic dates, subsistence base, subsistence strategies (site types, settlementsystem, seasonality, demographic relationships lsite oiganiitionl)i, ;l*"itradition affiliation, territoriality and exchan*ee (liriric raw materials), ritual (as
represented by 

logk art, offerings of split-trvig figurines), and where tr,. i"rtuiiiu"i,
went/rvhy they left

' Brief Puebloan and Cohonina colonizations (rvhat prompted them, rvhere did the;
come from, rvhat changes did they have to make to live in,ir..nyon-[i'ulsistence
base' subsistence strateg)'. househord/community organization, ceramic prJ;;;;;
tradel), whether they constituted a single communiti ot muttiple communities, their
relationship to people outside the can-yon, rvhat cuirural anj social 

",triu"i* ,r,"vtook wirh them to Hopi
' Arrival ofPatayan/?ai groups and the development of a relatively stable adaptation

to the Grand Canyon ' - ---- --
. Arrival of the paiutes (riming and adaptation)

Historical archaeology, lifervays and rnaterial culture ofdifferent groups (explorers,
miners, river adventurers; as ielarivelv undo"um.niea participants in the capitalist
economic system

' Tribal perspectives on and interpretations of archaeological sites in the Grand
Canyon. Hopi research interests offer a specific example of horv research il;;be tailored to tribal concerns. Perhaps the key hisrorical process referred to in
traditional Hopi history is rhe "garhering of .runr.'i i,., ;[;;;;;;;i;;;
peoples migrated in their search fbr a permanent home and evenrually ;.Le";;;;;
at Hopi' Archaeo.logical researctr at bRca could add to the underitandita- "i;;process by -uatherine data on tlte social or-qanization of rhe puebloan 

"..;;;r-;ithe Grand Canyon, tlre rvays in n,hich this organization could have ted to the
fornlation of one or Inore clans, and the degree if formation ora r;.ill;;;;;
anrong the Grand Canl'ott Puebloans as evident in localization and differentiation
irr their ntaterial culture as s'ell as in ttreir trade relarionships rvith other groups.
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As general themes, researchers.tiglt consider ( | ) patterns of colonization by varioui groups and (2)
the instability of Puebloan, Cohonina, and pioneer Euroamerican adaptatilns in coitrasi wittr ttre
stability of Archaic, patayan/pai, and paiute adaptations.

A more specific and immediate research contribution and database need of data recovery efforts
conducted to date is the compilation of all Cr{ sampler ."il"rJt; GS p.rronn"l and other
reasearhers working in the river corridor, providing locational informaiion .nd calibrated dates for
those that have been analyzed.

In addition' the continuation of the monitoring program is critical to early detection of sites in
need ofremedial action. The data generated througtrthe program can be morimized by making them
more quantitative. Archaeological monitors shoutd quantitatively document erosional impicts to
sites and their associated catchments by applying the geomorphic model, continuing but refining
theirtotal station mapping and scaled repearthorograptry, and including.simpterepeat ieasurementi
oferosiona|featuresateachcatchmentintheirdocumentationrepert6ire..

Total station mapping should be continued on alt sites currently being monitored to provide
necessary baseline maps. The application of Global Positioning Syiems and Geographic
Information Systems technology is also essentiat to enhancing data analysis ofthe conidor's Judural
resources- The over 10,400 photographic images generated by the RCMP over the past eight years
and_the 8000+ photos from stationary cameras have not been systematically analyzed; this needs to
be done along rvith analysis of the site maps and monitoring ani site databas*. fh. analysis would
result in statistics describing rvhat percent of a site's volume is eroded and, potentially, ihe volume
percentage of individual features on each site that are eroded. The monitoring form should also be
revised slightly to adequately document stream types and provide spaces to take field measurements
of drainage width, depth, and length. Nickpoints can also be measured, including the distance
between them. Ideally this information should be ptotted on total station-generaied maps and
recorded on quantitatively focused monitoring foims. In the absence of maps, however, the
measurements could be taken and plotted at a later date. Figure 7.18 in Chapter 7 illustrates an
excellent yet basic example of the types of information and resources that ian be lost withsut
documentation if monitoring is not continued along rvith preservation and, as appropriate, data
recovery- Minimally, stabilization efforts must be monitored on a regular basis to maintain any
repairs. By applying the geomorphic model, \\'e can predict u,here these erosive events might occur.

Some qualitative analyses (and basic statistics) have been conducted using the monitoring data
(this report; Kunde 1999; Leap et al. 2000), and rhese eflorrs should continue. Such analyses allorv
fbr interpretive information on the sites and more frequent detection of inadequacies in the databases,
u,hich can then be compensated for

Isolated occurrences mat'be an under-recorded clara calegory; rhey rvere poorty defined and
inconsistenrly recorded, rvitli locational dara nor recorcled tbr 53. As many as l8i (41.g%)of rhe
los rvould have been recorded as archaeological sites using a definition of a site such as the one
enrployed by the Arizona State Nluseum. t0s represenr t-v-pes of human behavior not represented at
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sites' since cairns, stacked rocks, dry-laid masonry wails and rock alignments, charcoal stains(particularly if they were not associated with artifacrs), and fragments orrn-"o"i 1|*.";ji;t;overhangs and protected areas) were routinely recordei as isolates. Although the lack of an easilyaccessible spatial database for los makes the evaluation of fbrmation processls represented by thesecultural resources quite diflicult, charcoal stains are the type of Io most likely to represent eithersites starting to be exposed by erosion or final remnants of ,i,., destroyed by erosion. specificrecommendations for d-etermining whether some IOs are such evidence of sites, and of which kind,are given at the end of chapter?. Minimally, a database of the Io table shoutd be created, andattempts should be made to find out if there wlre indeed 53 Ios that were not plotted on the aerialphotographs' A GIS database of the Io plots *"ril ;r; ;;ke it possible ro compare the distributionof IOs to sites. Field checking of IOs is also *.;;; 
"

other miscellaneous recommendations include the need for more tribat involvement ininterpreting and evaruating the ;htri..r ;;";;;;;";;. rhe tribes ;";; ;;;mment sorery onvisitor-related impacts, *hi.h are significant in scope but not in scale at corridor sites whencompared to physical impacts. lt would also be a good idea if GCMRC *orri't.lp il;;;*database, including rists created by the tribes, and keip it current. .:

14 a^ 
-^-- 

rl

"^^T:*'1-1e 
rvant to note that the GRCA RCMP has been re-evatuating site eligibitity and the

iuu'u.uu 
cts lmpact area, instead of relying on the original determinatiois made-followine theInventory survev' This policy is reflected most significantly in their monitorinj r"rt.arT" oi"discontinue," which incluhes sites that are determin.Jro ari",ltria"-iit" to'oloo0 cfs level and sitesthat are determined in consurtation with the Arizona State nt;;;-p;;;;; ofilr;; ;;

111,i'_o]" 
tot lh:*r:nd Register (Leap et at. 2000:C;;;;,3). Locatins th.3d;;d;;;l;not easy, and RCMP monitors consult rvith the geomorphologists wlrking in the canyon todetermine this level at various sites that are marginally within rhe ApE. ro autr,'n&; #;:';"confident of the 3l7 NRHP-eti*eibte sires (164 ;;tiidi .;J:i i"'crZei;;;", have identigedu'ithin the APE. Efforts shourdiontinue ro focus on rhose sr.rit ui ;; rrRF6;;il,;;";;;;;;;

::-:1T::'lt"llp::l.d bv sullv.erorion '.lu1.a;;d.';;.ii"" o' other studies are made avaitabreregarolng cts locatlons and vulnerability to erosion, GRCA RCN{P and the tribes are encouraged toadjust and refine accordingry rheir #nagement 
'r..orr.j;;;";;"#|i;il; 

t;fi;;;
adverse eflects to cultural resources.
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