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surface dagradation model where the maraine flattens and widens with time as fine-grained
sadiment is transtarred down slope from the moraine ¢rest, exposing previcusly buried boulders
thete. The Figure shows a typical medel result; the exposure age distribution for 500 boulders
from a medeled 10Q kyrs old moraine surface that has eroded from initial 60 ta 29 meters height
al the crest. I no erosion took place all 500 boulders wauld yiald the same age (100 ka).

The published beulder age distribwlians are used to constrain lhe surlace degradation
modal by finding 1he leas! diffarence betwaen the modated and observed age distribufions,
The amount of surtace erosion is sotved by making appropriate assumplions abou the
moraine initial form and age of the moraina, The fit between medelad and abserved aga dis-
frioutions and the implied erosion rate will be discussed at the meeling.
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10:30 AM Gellis, Allen C.

MODERN COMPARED TO GEOLOGIC RATES OF EROSION IN ARROYO CHAVEZ, RIO
PUERCO BASIN, NEW MEXICO
GELLIS, Allen G., U.S. Goal Survey, 8987 Yellow Brick Road, Ballimare, MD 21237,
agellis@usgs.gov, PAVICH, Milan, United States Geal survey, Reston, VA 20182,
BIERMAN, Paul, Gaology, Univ of Vermant, Perkins Hall, Burlington, VT 05405,
ELLWEIN, Amy, and CLAPP, Erik, Schocl of Nalural Resources, University of Vermont,
Burlingten, VT 05405
The need o understand how human astivilies effect nalural rales of erosion is essenlial in defin-
ing degraded fandscapes. This study examined and compared erosion rale estimates made in
Amroyo Chavez (2.28 km?2), a subdasin of the Rio Puerce, New Mex., using lechniques at two
ditfarent tima scales, the modem and geclogic. Batween 613/1995 - 10/02/1998, 2910 58 min-
fallfrunctt events ware sampled with sediment traps and small dams. The spalial scala of meas-
uraments rangad from 0.76 to 2,280 m2. Average erosion rates measured for five gaomorphic
elements wara: gently sloping hillslopas 0,17 mmiyr; mesa 0.28 mmiyr; stesp colluvial slopes
0.46 mmiyr; alluvial fan 0.74 mmvyr; and tha atluvial valley floor 1.69 mmyr, Basinwide arosion
measured at the outlet of the basin using suspanded-sediment data shaw eresion of 0.78 mmr
ovar the 2-years. At tha gealogic lime scale (>104 years} sediment production rates for Aroyo
Chavez were measured on the geomorphic elements using in situ preduced cosmoganic
radicnuclide 10Be. The 10Ba dala demonsirate effectiva fiuvial integration where the average
10Ba activity meastred in the siream channal sediment {1.57 = 0.18 x 10% aloms g-1) is statisti-
cally indistinguishable from tha 10Be aclivity measured in the geomorphic elements (0.87 lo
1.88 X 105 atoms g-1), This similarity indicates a dynamic equilitrium of sediment Iransport over
gaelogic time; thus, channel sadiment nuelide concentrations are representative ol basin sedi-
men! nuclide concentrations. The basinwide erosion maasured with 10Be is 102 + 24 m/Myr
(0.1 mmvyr). This geologic rale of erosion plots near the range of values of modam erosion rales
(0.11 10 2.93 mmvyr) and indicates that these two independant methods (modem vs, isolopes}
are bath valid measurement techniques.

Tha difflerence in erosion rles between the two mathads was most noticeable for the alu-
vial valley floor, where the modern rate of erasion was as high as 2.93 mmvyr. The alluvial val-
ley Noor is grazed and has gas pipeiine aclivity. Gan Ihis difference in the geclogic scale bas-
inwide arosion rala of 0.1 mmvyr Ba contrasted 1o lhe modern arosion rate on 1he alluvial
valley floor and be used to say that human influences have caused an order of magnitude
increase on tha alluvial valley in Amoyo Chavez?
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10:45 AM Parsons, Anthony J.

A NEW CONCEPTUAL FRAMEWCHK FOR MEASURING SOIL EROSICN BY WATER
PARSONS, Anthony J.', WAINWRIGHT, Johr?, POWELL, D. Mark!, and BRAZIER,
Richard E2, (1) Geagraphy, Univ of Leicester, Univarsity Foad, leicaster, 11 7rh, United
Kingdom, ajp16@Ile.ac.uk, {2) Geography, King's College, Londan, Strand, London,
WC2R 2LS, United Kingdom

Current estimates of mtas of soil arosian by water ere incompatible with estimates of long-

term lowering of larga drainage basins. Here we argue thal lraditional argumenis 1o reconcile

these two disparate rates ara flawed and that the problem lies with the methods that have
been used 1o calculate rates of soil erosion. We develop a new conceplual approach that is
based upon 1he traval distances of individual particles. The implication of our study is that pre-
viaus estimates of rates of soil erosion by water are fallacious.

11:00 AM  Matisoff, Gerald

TRANSPORT OF REE-TAGGED SOIL PARTICLES IN AESPONSE TO THUNDERSTORM
AUNOFF
MATISOFF, Gerald', KETTERER, Michael E.2, WILSON, Chrislopher G.1, and WHITING,
Peter J.3, {1) Department of Gaological Sciences, Case Wastem Reserva Univ,
Claveland, OH 44106-7216, gam4@ po.cwru.edu, {2) Department of Chemistry, Northern
Arizona University, Box 5698, Flagstaff, AZ 86011-5698, (3) Department of Geological
Sciences, Case Weslern Raserve University, Cleveland, OH 44108-7216
Fundamental to evaluating the success of agricullural managament praclices and under-
standing the delivary of sediments to downsiraam walers is the transport distance of sroded
pariiclas. The downslope transport of rare earih eloment-tagged soil particles aroded during a
spring thunderstorm was sludied at both a natural prairie and an agricultural fiekt in south-
wastarn lowa._ Soils are a silly loam devalaped on loass. Natural seils were tagged with the
rafe earth alements Eu, Tb and Ho to ~1000 ppm via coprecipitation with MnO2. Tagged
matarial was replaced in three large! locations; surficlal soil samples were callected following
precipitatien and runoff; and rare earth element concentrations were determined by Induc-
tivaly coupled plasma mass spectrometry. Diffuslen and expanential models were applled lo
the concentration-distance data to determine parlicle transport distances. The results indicate
that the concentration-distance data are wall dascribed by the diffuslon model, but the expo-
nential mads| does not simulate the rapld drop-off in cencentrations near the tagged source.
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Using the diffusion model, calculated particle transport distances at afl hilisida locations and
at both the cultivated and naturai prairie sites wera sharl, ranging from 3 1o 73 ¢m during
runaff from a single storm. REE cencentratians were below deteclion imils at a wair at lhe
downstream end of 1he field. The short transport distances indicate that lha majority of parti-
cles were retained on the landscape and were not delivered lo the stream. Erosion conlrol
metheds implementad in the watershed should be reflected guickly in downsliaam waters.

11:15 AM  Shreder, John E

S0IL ERDSION ON THE CHEYENNE RIVER SIGUX TRIBAL {CRAST) RESERVATION, SD:
NATURAL VERSUS HUMAN

SHRODER, John F, Jr., Geography and Geology, Univ of Nebraska at Omaha, Omaha,

NE 68182, john_shroder@unomaha.edu
Severe sail erosion of the Pieme Shale has cccurrad on tha old Ammstrong Gunnery Range
(GR}, which was rented at minimum cost from the Lakota Nation during WWil. Erosion is
thought te have resutted from prehstoric natural shesl and gully activity, overprinted by erosion
from 1ha drought years of the 1830s, overgrazing by non-indian catlle companies uncortrolled
by Bureau of Indian Affairs (BlA), landslide and wave attack along the Ezke Oahe impoundment
of Missouri and Cheyanne rivers, and subsequent government inattention. Surrcunding non-GR
tribal lands were thought ta be much less eroded, bul this is shown to be somewbal inaccurate,
This study far the U.S. Ammy Corps of Enginsars {GOE) was conlracted fer assessmant of
types, locations, and degraas of soll erosion in lhe GA as part of environmenlal cleanup of a
formerly utilized defense sita. Extensive sheet and rill erosfon, headculs and gully eroston,
stream incison and increase in sinuosity, wave erosion, slope failures of complex earth fll, tep-
pla, slump, and flaw, and minor wind mobilizaticn of shale fragments are characteristic. The
most sffeclive methods of analysis were GIS manipulation of SCS-mapped soil types {aspe-
cially shala lands and akeline slickspot complaxes), geomorphological mapping of erosion
types, and chronology canstruction of lang 1erm soil erosion and afluvial deposition, Spatial and
tamporal distribution of soil ergsion in the area cenforms to a complex respense by a wide vari-
aty of causalive factors. Raspansibility for soil erosion is spread between natural and human
agencias, with BiA, COE and CRAST as the main human agents. Envirenmental juslice to CRST
indicales thal some measured governmental reamediation is advisable.
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8:00 AM  Davis, Loren G.

STATUS AND FUTURE OF GEQARCHAEQLOGICAL RESEARCH ON THE PLEISTOCENE-
HOLOCENE TRANSITIGN [N THE COLUMBIA RIVER PLATEAU, WESTERN NCRTH AMERICA
DAVIS, Loren G., Department of Anthrepology, Univ of Albera, 13-15 Tory Bidg,
Edmonton, AB T6G 2H4 Canada, loren_davis@hotmail.com
Historically, archaeolegical and gecarchaealogical research in the Columbia River Plaleau
has produced a rich record of human occupalion dating to the Pleistecens-Holecane transi-
tion. In recenl decadas, howaver, gecarchasological research in the Plateau has lagged
behind other areas of Norih America leaving many important issues unresolvad and underex-
plored. By discussing the currant state of geoarchaeological knowledge of the Pleistocene:
Holpeane Iransition in the Plateau, a foundalion is set for suggesling futura diractions in
research. Thesa directions includa strenglhening the late Fleistocane-early Halocena radio-
carbon chronalogy, conducling addilional and mare detailed palecenvironmenial and paleoe-
cological studies in lowland settings, and developing a comprehensive straligraphic frame-
work for alluvial systems.

8:15 AM  Dort, Wakefield, Jr.

ALPINE ENVIRONMENTS OF HUMANS AT THE PLEISTOGENE-HOLOCENE BOUNDARY
I IDAHO AND ADJACENT AREAS

DORT, Wakefield Jr., Geology, Univ of Kansas, 1475 Jayhawk Blvd, Lawrence,

K8 66045, yolanda @ eagle.cc.ukans.edu
In the 1960's Earl Swanson and assotiales excavated archaealogical siles in Birch Grask
Valley, east-ceniral Idaho, mainly rock shelters on the floed plain margin and in lowar reaches
of lributary canyons in the flanking Lemhi and Beaverhead Mounlains. These siles had con-
siderable deplh, yielding culturat material at teast as old as 10,500 - 11,000 14C yr BP.
Congurrently and centinuing, Dart and studenis studiad regional environmants that affected
these early paople.

Tha Lemhi crast avarages about 11,000 feat elevation. Most major, east-facing vallayheacs
ware oceupied by glaciers in lale Pinedale time (¢a. 12,000 14C yr BP). Summits and upper
intarsiream divides must have had perennial snowfields and even ice carapaces. High alpine
areas were thus available 1o Palecindians, and trans-mountain travel was effeclively blocked.
Thae flcor of Birch Creek Valley was naarly as arid as it is now; rees were generally absent,
although mountain slopes were forested. Glaciers ratreated mainly be sublimation; meltwaler
slreams were minor.

This local situalion was part of a regional patiemn, The BQ-mile-long Lemhi Range had at
least 250 definable glaciers, mainty on its eastemn, shellered side. Glacierization of other high
ranges in Idaho was closely similar. So also in adjacent states, e.g., lhe Wind Rivar Meuntaing
wera naarly buried by ice. Imaracting chronologles of maximum expansion ol Pinedala Glaciers,
not everywhere synchrenous, wilh local arrival times of humans delermine specific affects. In
any event, ramnant glaciors wera still present well after 1he first people appeared.




