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ihe ‘Palirege Member, bul alko expose early Plelslocene ulluvium und
pumiee beds of the Cerru Toledo Interval, early Plelsiogene fgnlbriles
und puniee beds of' the Otow] Member of the Bundeller TulY, PliosPlels.
Jovene furgloperntes uf the Paye Formton, Phocens basilile rocks of
the Cerrow del Rio voleanie eld, and Miocene 1o Pliveene ducites of the
Taehleomn Formation, In most of the canyons, channel (nelsion 1s fine
peded by Cerron del Rio busulis (or, i part, Puye funglomerntes) 1o the
cunt, imposing major foeal buse level consrinty sucl thal the streums
e not direety Influenced by Buse level chunges afong the Rio Grande,

Surflelul depoxits vary substantiully in thickness and chameteristics
werons the Pajurieo Patenu, Tul an e mess topx s typleally avertutn by
1362 11 f sudls wndd wedimentn, nlthough mesustop deposits locully exceed
Aed i I thickness, Canyon wills include extensive eliffs, parleulary on
sotiths faeltg expontites, i ndvo extensive colluviel deposiis that mnge
from Nnesiextured stupewash jo bouldery rockfull deposita, Alluviun in
e wunyon Boltonts s |yplcul|?' dumingted by suid derived fron wepths
erdisg of the Bupdelier Pl althougly streams heading by the Slem de los
Vithlew generally teunspor dieke groveds sy bedload, The alluviam Jos
willy exceests 10 D thickneas, ulthough 10 thing o <1 m 1o the east near
knlelpuints b resistin bedrovk undts, A key late Quuterniry siratigraphle
marker on mueh of the Pajarito Plaleme is the 121 Cajete pumice, erupted
frony the Jemez Moustadios about $O:60 ko CTovodn et al, 1998 Reneou
¢b ul, 14900), which provides precise comvelutlon of hodzans by diverse
prcimphie settings,

MESA'TOPS

Expostires of solIn ind sedimeniary deposiis an severn] mesas reveal o
complex record of Both eroxion and deposiiiom e most complete mesn
Jup record examined s e bnon Pujurlto Mesa (site 2 of By, 1), where
anceptional exposures were provided by T30t of trenches (Kolbe et
Wl 19U, andd cirpubd), report for Los Alnmos Notdonsl Laborutory, 19943
Reeneast ef aly D peean), e 1 Cujete pumslee s present in monst of the
trenchen, overlytng usoll with n welldevetoped argitlie B3 horizon (uni
Fof Big, 2),The degree ol soll development In this ured uniy indieates
oy Ui order of perimps SO TOO ki of ielative stabiiiey of the mess top
privE (s SO0 ki, bused oit & caiputison with solls formed in lae Plels

B

RENEAU et al,

toeene deposits m other Jocations on the Pujarito Platesn (Meldonnid e
uly, thix volume), Similar or better developed presEl Cojete sofls are come
mon ¢but not univenal) on other Pajariio Plutesu mesa tops (e, Longmire
¢ b iy press),

Overlying the I Cajete pumfce u) Paarito Mesn is a comples, in part
discontinuous, sequence of units with radiocurbon ages extending back
10 30 Ku (units ) and 2 of Fig, 23 Kolbe e al, unpubl, repon for Los
Alumon Nutional Laborutory, 1994; Renemu et al, in press), The abune
dunee of ML in the upper unhts tnbout 55:08% silty 12 Wait und 1§,
McDonnld, unpubl, 1998}, deposiied on tap of the pumice bed, and the
abmence af an upxlope source for fne sediment o this mesn, implies
significant vollun contrbutions 1o the mesnstop solls tlthough such vor
Han sediment may be loeally reworked), Shullow PaleosIndian fire pits
within and burded by Dnesgralned sediments o1 two locations, identified
by the presence of oxidized i elasts nnd chinrcan] ond duted at e 9.5
HEC ki (Rig, 2A) und un ndditione] date of 9.4 C Ris from o comrelmive
finesgruined depostl, supgest an early Holocene perdod of mesu-top nggris
dation mxsocinted with ligh res of colimy sediment influs, A more res
eent episode of enhanced collan input is suggested by o fine-grained
deposlt tunit 1), averaging 10:30 em thick, that oecurs throughout the
trenches and that buries several Anisnzl sies with sudiocarbon apes of
ubout 700:1020 v B ¢ TO00: 1300 el A (Fig, 2B3), Similor 1ines
grulied deposiin thay probubly record late Quaternury coliun influs wre
widesprend on the Platenu (e.g., Longmire et al in press), although no
other sltes hive yet vielded age contml, amd the timing and duration of
colimn events on the Platenu are probably incomplerely defined,

Connldetuble varfability exists In the sy und steatigraphic units on in.
dividunl mesas of the Pojariio Plateau, indlenting sipnificant spmin} vidus
thons I the mugniwde and extent of lute Quatemury eroron, For example,
a serfes af e top (renches 600 oy in it leagth escavated along Pajurito
Rond (st PR o Fig, 15 Kolbxe et al, unpubl, tepoit for Los Alamos Nue
tonal Laburatory, 1998), only 08 kny north of the Pajiurio Mesn trenches,
displayed umlts that were el different than on Pajarito Mesa, Ineliding
penemlly thinner solls and the virtuul sbaence of Bl Cajete pumice, Totul
oMt 1 Ciete eronion it Pajirtio Rond teneh shies b appinemiy been
mueh greater thay thed on Pajurito Mesi, Alibough the reasons for these
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PICTUIIEL 2, Sutostmibnaphiie unios o Pujirion Mesu troehens und tired anchieologieal siies, A, Loy of putt of teneh 11 showdog Paleos lndinn e (il (10,525 v B12)
Din e grndved early Hioloeene eollun C23 duponits 1, Log of patt of e 18, abow ing Anasazd site (718 Yos BL05) excivited hin late Pleisiocene and Holocene units, and

Dl by foeernimed Bt Holoesny o) deposiin it iy, with iypieal nges of S40:11¢ ¢
e e, SO0 b 12 Cafete pumtiee omd e prenent oughow 1e nesdhes) unlt s b bistrboid )

o 105 Tt AB0 el 118,023 A distinetive Inaned soll tunit V) undelies
S aneludes sofhs gnd deposiie abwve the pumiee

Cuele pomiee, s uni

whieh huve yhekded ages of 2600 € K, Hortrontal uais Ddleates reneh distume, Nooseatieal exaggeration, ¢From Kol e sl, anpull, repors fon Lon Alimes Nitional

Lattwongtioryy, 1994, wind Jeneun ol al Iy press),
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FIGURE 3. Crows section shuwling steutbgmphy and radlocurbsn dates ut *20%0 ity aformud mmed i shialiow mesneog dialings cast of the Loy Almos fowitsiie
trronts Longinlee ¢t wl i press), e depostt s generndly un utstratiied loan ot sill bt excepl for sand und granafe luyers tha ocetr (e e 8 ko onl and which iy

record telatively bigh energy surfuce sunufl,

focul viiriatiuns i erosion nre not certiin the mesn along Pajurlio Koad
hus w el browder crest than Pujurito Mo, perhapy resulting 1 o grealer
coneehtrution of surfuee rupofl tdue o less divergence of runoft onlo e
shoullers) und cotseguently greater éroslon,

Additlomid records of the erosionul history of Pujurito Plateas nesy
tups ure provided by deposits vecurring within shallow esustop draine
figes, Al ol it etst ol the Los Alunas ownsite (“EGRO gully®, Fig,
Bt depr seetion of Holosene D1 s exposed I gully walls (Longire el
ahy I pressd, Rupicd deposition of the Jower half of thls seetlon s indle
cuted by twva stitistically Indistinguishable rdloearbon dutey of e, 8 K,
scpunllcd by ubout | v of sedbment (Flg, 3 presumably recording o
period ol aeeelernted erovion of the surrounding tiesselop solls, A pee
rlod of subsequent siblily of ornimal sggradution aner 8 Kty indle
catledd by 0 burled soll within the section, whieh was followed by reewe
deposition begisning w or before 4,0 1C Kk (Fig, 3), As diseussed In
futer sections, this tnesietop record I8 conslstent with the strutigraphle
record i severul canyuns that ulso Indicate mnjur valley botlony nggra
dutlon during she curly Holoeeng, providing evidence forw mjor chnnge
tn erosionul processes thid coineided with the PledstocetiesHolocene el
matle trunsition,

Fleld observations Indicate that imudern sutluce erovlon s mueh higher
o e defen enstert Platead than to the west, and arge areus are cirrently
b eruded on the euster Pluteau, stripping both the Bf Cajete pumlee
ainl undderviing soils and exposing Hupdelier Tul? bedrock Tn tuny arens
(et sty SR af Flg, 1, discussed by Latgtodee et sl in presss A sl
monftured witeeshed on the eastern Pluteaa near Frijoles Cunyon (Frijolitu
satershed, Fig, 1) s presently eeoding ut dw rapid sale of severl miyr
rute it would stelp ull the soll whibin centuries (WHeax ¢t al, In press),
The modern erovdon amies uthe Feijolio watershied and ¢lsewhbere on the
vustern Platenys iy be beavily Infueniced by Tand use ehunges slnce 188U,
inctuding the loss of groind cover due (o grzing (Allen, 1989; Wilcos et
aluy in preas), i the telatlon ol the modern erosion to prehistorie periods
of neeelerited erosion Iy uncertuln,

CANYONWALLS

Hew chronulogie dutn huve been obtained from deposits along canyon
witlls ot the Pajarito Plutesu, olthough svalluble datn suggest eroshon
rutes thut ure high enough so thut the “residence ines" of collivium ul
by oF teost nldeslope siles ure short, Rucdluearbon datn from two sieep
30 sltes Jn Ciedon de Vadle, on bath northe wnd south-fuclng slupes,
indicule ages of <LO KU for mldesiope colluvium (Fig, ), consisient with
the weuklv-developed soils present on these slopes (AR or A«<lw-R pro-
Nless B, MeDuaoald wnd S, Reneau, unpubl, 1995), Burked soils within

cotluvial nprons beluw tiese mldestope sites record eplsaile tinsport of

colluvium off the slopes for te pist & HC ka (g, ) Stntlnr young nges
of 3 HC ki have been ubtuined from burfed solts within s colluslol apron
ut the buse ol o steep nurthefucing slope In upper Los Alatios Canyon
(Lougimire et ulo, In press), Abundant evidence of aetive erosion on eine
yon walls during satnmer thutiderstoritis {sueh as debris lobwes below shals
fow canyotewiull chuniels), purticulurly on south-facing slopes, suggesls
thal these stupes contetbute o signlBennt (thaugh not guantified ) nmoum
ol sediment (o the strewn chonnels,

Dissected retmunty uf older, Pleistoeene colluvial degpusiis, both pre.
dating und postididling e 3) Cojele punice, ure widesprem) plong the
lower slopes 10 inany cunyons, preserving an older reeord of hillslope
provesses und suggtestiing eplsodic deposition s erosion of colluvlum
througl the Tute Quinternury, One sueh lowersslope culluvinl depusit In
DB Canyon, overlyhing strewm sediments duted of eue 30,7 YC ki has
vielded an age al 21,0 MC ka (Reteat, 1998), atd the upper parts of
twu toeentope depositn along the north furk of Aneho Cinyon yielded
ages of 16,0 und 20,0 MC ku (5, Renenu, unpubl, 19%4), Hoth of these
dited Ancho Cunyon depostts overile the BECajele pumiee, nind stratie
gruphle relutiuns, the appurent ubsence of buried solly, gind additlonad
HC dutes (I2H and dds Ky suggesd (hat depusition af' colideion bes
up it or befure $060 kn und continied without major breaks untll 17.
21 kug with mindmnd aggeadation ur et erosion aeearring ul these shies
siinee then,

CANYON BUTTOMS

Cunyun bottoms on e Pujarlio Pliteny show conshderible diversity
i thelr record of Tate Quitersiary eroshons uid depasition, with sute exe
perleneing net nggrudution und othees net inedston, wlthough all that have
Been studled indleate mafur geonorphie changes Mrough the e Plelss
tocene and the Holoeene,

At ane extreme nre eanyuns thot luve stpniieanntly docised into wit,
producing teremees it record tempurary patises 0 Hhis fnelsion or local
aggerndution, Both sirsth termees, recording aternl sirens erosion, g
concurrent devetoprient of oodplulis ad 08 tereiees, recording siy-
niflesnt el aggradution, are present, wlihough the distinetion be.
tween steuth wid 11 ferrees bolien nolelenr Iy i of Heloles Cingon,
terrtiee remibs duted ol e, §.300,2 4C ki are stennded upy i 28 1 ahove

soulh hotth
.- maosti.top solls

)

. ////'

wunle dovulopod
fIs In thin
colluvium, «1.0 ko
/

eSSt

////" n“uwum 7 "/, pao ,{f/;.

FIQUREL A, Sehemutie ctoss seethon aetss Cafo de Vatle (atream elevatlon 2240
i shiowling eeditiony of ealluvinl sobbs on catyon walls, colluvlul aprons u slope
bty ndd Huslewsewe by b R0 Canyon bs stsout 70 m despand 19 wlde hete,
CEhiekhesses oF st iiehil s see not o sealed,
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1AUIE 8, Selenutle cross seetion uerom ot of Fdjoles Canyon ahout B km
upstrenm of the Rio Grande drenm elevaion 1948 m), showing mid:Holocene
terinee renmn ko logatiun of € dute iy busul part of avertying colluviut, Steane
ub nleoven are formed 1o s cunyon during perod of locul buse level sigbility
wird Moudpiaim development Uieluding ubout 8,3 C ki and foduy), aimd becuing
strunuded ol 07 willn Following renewed inelsion, recordlng Fonmer strean) levels,

the moders ehannel (713, 81 Reneuy et ul, 1993), Indienting uvernge ine
clalon eates of up o o mmdyr winee e mids Holoeene, Along Rendijn
Cunyon (Pig, 1), teraees duled al en, 8889 € ko, oceur 7 m ubove the
modern ehunnel, and o welleduted segdence of Jower lerrices dociment
progressive [elslon during the Holocene ot rales of 1 mm/vr (e
MeDunald et aly, this volume), ’

I contrant 1o the recond of Ineixion presemt [y some canyons, extens
wive Jute Quuternary uggradation Is recorded In many others, A dom deep
Prenels excavated In Cubra Canyon (g, 1), only 0,6 ki frony an Ineising
purt of Rendlja Cunyon, exposed deposits thul document net nggradation
shoew il Jeant 9,0 MC ki, interrapted by severad chunbel eoiling events, A
Desrediole By Laos Alwmow Canyon (LADP3) penetruted the en, 3060 ko
12) Cujete pumice Clurgely or eniirely reworked) ox deep an 7 m below the
musdern elimel (Broxion el ul,, 1995), thus demonsirating nel nggradne
thon sinee dn tle, Sedient smmples from core holes I both Ancho
asd Mortandud Canyons indlente the presence of o complex strutigeaphy
burled beneath the ennyon Noot, lseluding pure luyers of' 21 Cojete pums
Jee thanty al least Iy purt, represent primary fullout deposits (Fly, 6), The
121 Cujete pumibce may have been deposited elther on broad, genernlly
uninelsed cunyon bollome, ux are present loduy {n these eanyons, or on
terriees, phd was sitbweguently buried during o perlod of extensive nggrie
duton, The mugnlude of Holocene sggrudution Is Indlenied by rdlocars
bon duies on ehurcanl Fragments from eore boles In Ancho uid Monundad
Cunyons, A Noodpluin deposit 4 m below the moden chunnel slony the
nortls fork of Ancho Cunyon ylelded a date of 9,9 C ki, and course
channel sinds 1012 m deep in Morandisd Canyon ylelded dnles of 7,2
7.8 MC ku ()Y, 6), These duln indleate average Holocene uggrudation
rutes 0f 0,55 1.5 muyr i some canyons, although we expect that rtes
of sedlment deposition huve been highly varinble; for exumple, part of
FrdJulen Cunyon had uggraded o feast 13 m before 62 'C Ku, while
subxequently experiencing net incialon sinee 6,2 ku (Reneny ¢t aly, 1993),

Avalfuble dute Trom Pujurllo Pliteny eanyons sugpest il o mjor
chunge in Quvinl systems oecurred at or nesr the Pleistocenes Holocene
climatle transition, ‘I'he highest of the late Quuternury Night of 1eruces
[ puit of Prijoles Canyon yielded un age of 8,2 C ki ¢85, Reneuw, unpubl,
199}, and w prominent Rendljn Canyon teeruee hax yielded nges o' 8.8
N HC Ku, Nolably, soll ehirneteristien suggest thal the nest higher Rendiju
Cunyon terrnee Is >80 ka In nge (MeDonald ¢t aly, this volume), und the
upparent absenee of terruees between about 10 and 20 ki provides sups
portling evidence that e lnsest Plelstocene Nuvdnl systems on the Pajario
Plteuy were signifieuntly diiTerent from the Holocene sireums, Along
the autth furk uf Ancho Cunyon, chusnel uggradution near the upstrenm
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JIGURIE 6, Cross sections actoss (A) honh fork of Ancho Canyon and (B)
Mottundad Canyon, shawing radiogarbon dates mnd inferved siratigraphie contest
of Wikt exposed In core holen, St guphy inodified from unpublished eore lops
(K. Shinlet et al,, unpubl, 19941 S, MeLin et al, unpubl, 1994), Bedrock in (A)
Ineludes the Tahireye and Otowt Members of the Bandeller Tull and alluvium of
the infervening Cerru Toledo interval,

eid of the modem valley Noor had commenced by at Jeast 8.8 “C ka (8.
Reneny, unpubl, 1994 ), und subsurface dats U4y, 6A) suggest that aggros
dutfon downsiremts inay buve bepun by 11,6 “C ki, Doty from a sem
thick section exposed al the east end of Mestin del Buey, ul the head of n
minor tributary to Cnada del Buey, indientes incepiion of aggradution
cloke 10 10 %C kn, with episodic deposition during the Holosene sup»
jtented by the apparent presence of buried nollk by the section (Fig, 7).
These records are simiur 1o that ut “EQ&G gully® (Fig, 3), where npgrne
datlon in o shatlow mesastop drufnoge commenced mmund 8.0 “C ko,
Sirmtigraphic relatlons and radlocarbon dating Indiente thut the mide
10 lnte Hologene sediments In many canyons recard repented episodes of
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to mide Holocene B hos been eatemnively dissected and eroded, und the modem
chiniel v close (o WY bedrock,
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ulternating channel wpgrudation or siablility and chunnel inelslon, as luy
ulsir been observed In drafnoges theouphout the Southwest (eg, Miller
and Wendorf, 1988 Hall, 1977; Love, 1983 Kurlstrum, 1988 Balling
utnd Wells, 1990), However, the avalluble duta are not sulfielent 1o deters
mlte I such eplsudes were lurgely synehronuus ucruss the Pajurilo Plue
teudt (whieh would liuply o cuntrol linposed by reglongl elltnutle varle
tony), or U7 they Tnstewd vary signifeantly In tisling between canyons,

Chunges between uggradution und fhelsion have continued Into hise
torie tme wlong both [ow order und high order chupnely, slthough, In
detull, the cunyons uee not displuylng syachronous behuvior in regurd to
the tintiny of recent geomorphibe chinges, For exsmple, un examinutlon
ol sequentiud alephotos showed thul o présently unchanneled, nggruding
purt of Poteillo Cunyon possessed o chintel until ul lenst 1908 (Beeker,
19913, lo canteast, expostres wlong D and Pueblo Canvony shw thil
stiee mujor develuprient begni ut e Los Alstos towinite (e, 1943},
up 1o 23 i of sediment were e depostied and then dnelsed (Reneau,
1998; Crat, I press), Drakos and [oue (unpubl, reports Tor Los Alaios
Nationn! Laboratory, 1993, 1994) und Aldrich and Hurelaglon (1998)
alsu reputted vbservations of Hstode catennds il wlung Buyo did Los
Alutiios Cunyons, atid alung w stiall dealnage near the Los Alnmoy
b nstes 16T not kiowi to whut extent lund tse ehanges have affected
Ui historle eroston wind deposition wlong Pujaeito Platesy ehtinnels, ol
though we stspeel st ot heast Jocally, nerenses in sediment supply
wevonipuniying develuprent hus sesubted naggeadation, and tal lnereses
it the extent of Imperteuble siirfuces los inereused Mood peaks, resalt-
ing 16 inelvlun,

BEFFECES OF REGIONAL CLIMATIC CHANCES

Many studies have demuonstrated il major changes 11 both vegens
Gioott el the ninount uid sensonal distidbution of pregiphnton teconipe
fbed eHetle chunges ot the PleistocenesHolocene tunsdtion across the
Atierieun Southwest, s diseussed betow, These lule Qualermury ¢hiunges
Dy etionte Hkely resulted iy signlilennt chunges ln geomuorphic processes
oi e Pujuedto Plutésin, nlthough the sensitivity of the fund surliee to
elimutic chunge probubly vared geeatly across the lundseape refuted Lo
Funtors Such us Tocal vegetution, catehinent aren, und slope grodient,

Avttbhabile paleoelimtie duto indiente that the late Pledstoceny ¢llmale
of the Sutthivest wus swelter i today, wilth precipitullon probubly duns
tted by winler frontul stortine (Fiy, BAT Spoulding et ol 1983; Hull,
LURSs Vil Devender et al, TORT: Allen, 19915 Phitiligs ¢t al,, 109251
ompsan et ak, 1993), Lote Pletstocene vegetntiun dl the elevatlon af the
itjueltor Plateat elseshere i the Sotthwest Ineluded momtane Torests or
praek fandy of epevee ad BeOWeghtetul., 19721 Betueourt, 1990 Ander
sull, TU93) Vegelntion more clusely resetubling modert communitivs
becumme extublished perhaps around 10 9C ka, assochiled with v wartier,
drier elitote B o e llest Pledstocene und geeatly enbianeed siminer
precipitution, A varlety ol puleoctimute recurds frony ihe Roeky Muuie
tuhtts of Colurudo, e Colorado Plateaw, wwl the suuthwesier desers
fply tht sununer eabnlubl By the eurly Holoeene was higher thun today
(Bl 8A) Indlenting stronger monsoonsl eleeulation s il time (6.,
Muatkgeul e Seutt, TR 1 Cetedimue et ub,y TRE: Hetpeoned, T8, 1uvls
and Shater, 1992; Thompson et ul, 1993,

e wppueent caneurrenee of tese chunges In vegetutlun atd storim
churneterisles with the inception of musjur aggeadition oF eplsodic ter
ruee furmatiun on the Pujurito Plutesu (shown sehematically in Fig, 8133,
suggeent that these climatic chunges teiggered u period of weeelernted vrue
ston uhdd Inerensed sediment supply within the drnage busing ol the
Plutesu, Althutiph there ure relotively few pubilished records elsewhers
In the reglon perining to possible chunges In Tuvial systems ot this

titne, uther workers from diverse arens have reporied the heeption of

widespreud aggradution near the PleistocenesHoloeene trunsition (e,
Holtlday wnd Gustavson, 19915 Wells, 1994), praviding saime sippon
for the reglonl suture of signifieant changes in geumurpliie processes
sesoetuted with lute Quiternury ellmutic ehanges.

Mujor episodes ul aggradation l the PlelstoeeneHolweene trunsdilon
elsewhere In the Southwvest buve been attritwited primarlly (o destabi]izne
ton of stupes eaiised by major teductions iy vegettion, sieh ds fromm
woodlunds o desert sertib cotmunitles (g, Bull, 1991 ) However, feld
abservutlons siggest thut imuch of the cobbles 1o boulderslaed pravel
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PIQURL N Sehetmtle tepressitutlons ol posaible gross varfullone in (A)
preciphintion and () peotmorphie processes o e Fajurito Pldesy and iy
atirrouncding uress fur e [t 0000 yeurs, BHistriilng intered temporal telutluns
between elimutle changes sl the geomotphle recond, Geumuothle prvesses
presented hete Inelude the supply of sedinent o ehinnbels detived frons erosjon
theoghoul te businn, and ussoclated aggeddation ol ehamielsy foeal tnesiinap
ugrudution thul probubly tecotds increased collai IR und Bikgesaende
Tanddaliding, Vertiew sealew ure ihtemdedd to show ielative diferences between (he
bube Pedntoceise uind e Holocene i ifetred Trong segional paleoeiimativ fecords
uond T foenl geomorphile evidence, wimd ol abssotaie valies, Becaine uvuilaiide
pecords e neoiplele the plotled curves ure of necessidy paitly speculutive,

assoehited Wil aggrudition wlong muny Pujurite Platenn streaing wis
dlertved Trom teethefuctng shopes and the bigher elevation, wesermn pass
ol drabnuge busbins it reiuiied forested Bt the Huloeene, Foresample,
bouldery Hulueene dubrls fuiy are cutminon below steep nopthefucing
slopes B Frijols Canyon, and course gravelly Tie QuaineHiney T o
cut ulong mahy strenms on the sestern Platenn wheie they exli e Slera
die fos Yirlles, Although the uge of these fuis (s ot well construined al
present, solls developed Ty the Coton de Vitle fun sigiest m enrly Ho.
locere nge U2 MeDonuld, unpubl, 10U%), The couse eature of iew
dhegmunbis suiggtent ordhind nolsi i znthsn ol die sedinsent from b slopes ws
el fotes, whiel ure typlenlly triggered dutitgg hlgh ntehsily slorms
(e Nusey atid Swilty (U873 Wheesurek, 1Y8T) Recent obseryations of
w debrls Now o a nortb-Tuebng slope 1 the FeJoles Cunyon watershed,
(el geree by wsatamer thunderstont (8, Kerea aspubl, T991); demons
strute dhad this s i setive process under iodern eliimate, slihougls the
relul)ve Bnpurtanee of debids Poss D providing coarse sedlment (o
Pujarita 1otenu channels bs not quantified, Based on Ihese observatiuns,
we Jinler that the enhubeetnent of fidehse sumner ninlad) by the early
Flodiwene nsuy buve been signiieant b neceleratimg eroslon sid fneress
Tigt the supply of sedbment B bocal witershieds, wid thut, at least on the
lurested slopes, the effects of vegelon cluigey muy have been of leser
Hinpurtuee,

The weeelerded vroslon ol mesistop sobly in the enrly Holoeene e
quires i dlTerent process than Gl oveuering on Torested slopes, and
inestetofs erostun bus probibly been dotlimded by surfuce nft, Under
ttodetn ellimate, this iastun is gredest during ntense stisimet tinder
storms, wned i most effeetve v bure ground i “interennopy” areas
(Witeox, 19945 Wileos e uli, In press), These telatiuny suggest thi
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clnges |n ground cover may huve been eritical in controlling lonysteim
virlstions L imenaelop eromion, aitough wmporu! varbiity iy ground
COVUE CBITOL be wntiited o present, Tive Joen] abundimee of chireoul in
somu depostis (e, "RO&T pully™, B, 3) sugpests that erosion follows
ling Ires (et White and Wells, 1984) may also hnve contributed to some
mextetop cronfon, nithough the importunee of fres by influencing Hoe
Jocene erusion tules Iy nknowi,

A ol geomoriibe response to lute Quuternary climatie change,
ax Indleated by the steatlgeaphie record at Pajurito Mesn (Flg 2) may
Bave bews o slgnideant inerease i the raie of eollun deposition on the
Pujurito Plutesu, leluding the period 9.09.8 14C ku (Fig, 813), This eo-
iy sedlinent iy partly huve had o source wlong aggrnding sresn chige
oD ehver witsh Pujarito Plsten canyois or frther o the south, amd an
Pnerease i eollan sedimeit trnspor could Dios lave been s secondary
eiTee of an eurly Holoeene erease i uvial sediment transpon, Hows
wver, the eollan record on the Pujariio Platent s poorly understood, wiil
only Pujurio Meso ylelding spe control, and deteridning e tinfag and
durstion of eoliun events, nnd the ietoal souree for the sediment, will
peeulte nduBionid work,

e Pleistoeene geomrphie processes on the Pajutito Pluesn we
ponrly winletsioud due t the searelly of deposits duted 1 etween 1)
and 20 ki 'The uppanent farity of st deposiis from this period sups
pentn thi mbninad aggerdntion vecurred within the eanyois, and it a
ponsible thit many streams had Ineised o bedroek alony presenly wllus
vinl renehies, Al wenee of ajor late Plelatoceie siream deposiis sugs
A Jower idnswide croson raes uasuchined with lesser amounis of
suinimer rbngull, and possibly higher sediment tunapor capuelly unogls
ated with snowaelt Noods i were lugger and of lunger durnton thin
loduy, Kelsun und Wells (T9R7) uned slinitir reasonting o explain why i
largely nongloviated Dk neur ‘Thos npparently experlenced ineislon
during glactnl periods and Noodplain formution durlvg interglacial pers
odn, 1 conteist o the nferred low erulon rtes on the Pujariio Plates
i the Jutest Plelstocene, ovallable dati indicate tan adjacent areas (n
White Roek Cunyon 2_.5_57....; iy enltunvement of lorgescale
Bancaliding an that tme (g 81 wee Renut aid Dethier this volume),
Hiusieating how foeul sarfations t Bindseupe sensitivity may nesult fy
ol diTerent onporines o the s elinue changes,

e rule of Holocene elimatie Duetuations in produeing the aliem
tom of clinnet catting snd DTG seen Iy some Pajuriio Platesn canyons
(e Cubru Catyontly ar the wlteenation of faeml cutting wnd heislon
ito bediock seen iy others (g, Brijoles abd Rendiin Chinyuns), Is ot
elear Tl avidluble dota huve ot yei revealed mids 1o Jute Holocene
geoorphie events it ire synehisnous berom the Phiea, wlibough the
dantis et s il relutively sl AN hough workers eivewhiere In the Sonhs
weat Iive proposed that Holocene erosfonnl uhd depostiionul episodes
bt streniv disphng siromg synehroneity ad are controlled by regioinl
chiimatie fuetuations (g, Kudseam, TU8K); other provesses tvalving
complex rexponses nlong e ehannels reluied w internl druinuge bisin
parapieters (Sehimm, 1997030l 1991 or e highemagnitide Morms
iy 10 cumirbite to e necord of erosbon wd depositon within Pajarito
Plateny canyoin Dt addition, we expeet that progressive reduelions I
sediment yleld and progressive inereanes i surtie runoll’ during the
Dotoeene iy hive tesulled From the siedpping uf solls und cotseguen
Herene D) expostre ol e bedimk, witigh could hove Jueally caused
Invinon of early to i Hodocene Ds withour changes Iy ot churaes
teristient suehy process response models have been propomed Tor other
il or semlueid wreas Qully 19913

CUNCILUSIONS

Sedhuents and sulls o e Pajurdo Plateay comuin i diverse reeond of
funte Guaternury eroslon wid deposition twt bs probably strongly nlected
by reglonal ellmathe chunges, Avirlluble duta Indicate thal al feast some
atrenms were Ineved below thele present level b lite Pleisocene and
v whilsneqjuently agyruded i ihe Hotoeene, uid this nggradation was
prabubly due (o o mujor inerease i busdnswide erosion mmies and sedis
ment stipply aecompany g the Pleisocenss Holoeene tunsition Aldough
He provesses produeiing suel wecelernied eronfon e ot certain, they
iy By been nlded by wn enhuneement of intense summer rainfull iy
e urly Hilocene, rosion s contbiued i modem Himes, progiess

RENEAU et al,

sively stiipping soila froim mena tops, ncluding well«developed soils thin
nre older thun 50.60 K, and exponing i bedrock in many areis, Addl-
sionud effects of cllmatie change near the Pleisocenes Holocens traisis
ton probably inetude an increased Influs of eoliun sediment omo mesis,
aecounting for Joeal mesusiop aggrndation deapite the high erosion rates
that have uppmvently charneierized the Holocene,

Mt canyons of the Pajurito Platesy show connidemble varinbility th
thelr behivlor [ the Holocene, with some eaperiencing progressive incls
slon Into Y that was Interrupled by periods of Jateral cutting and Hood.
pluin development, while others experfenced progressive aggrsdition that
witv Interrupled by episodes of channel cutting int the utluvinl s, We
elieve it vadutions 1y drudnsge aren, ehiine) grudlent, and bed maerinl
slze Detween canyons probably contrbute iy the vined le Quutermary
eomorphic hisory of the Pajurto Platenu, although these varables huve
not yer been esamined In deil, The effects of regional elimiic chimpes
duging the Holocene on erosion noud deposition vir the Platean are also nol
certain, tnd avidluble dima have not vet revenled mids 10 lnle Holoeene
chinges i geomomhie processes hut are synehionous acros e Pliteas,
Determining the relutive importance of regional climativ chinges in come
il Wity o foesd contsols on Holusene episodin of erovion md
deponttion o the Pajarito Plaean this requines funther work,
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