between age and elevation is also affected by the na-
ture of isostatically-driven exhumation. This effect is
strongly dependent on the mechanical strength of the
underlying lithosphere that determines whether the iso-
static response to erosion-driven exhumation is spa-
tially correlated or not. A strong lithosphere behaves
like a thick elastic beam characterized by a large flex-
ural wavelength; a weak lithosphere is charcaterized by
a small flexural wavelength. Consequently, we demon-
strate that age-elevation relationships also contain in-
formation about the mechanical strength of the under-
lying lithopshere and we provide means of extracting
it. Finally, by coupling a surface processes model to
the three-dimensional heat transport model, we demon-
strate how thermochronological datasets can provide
important constraints on the evolution with time of ma-
jor geomorphic features such as the Great Escarpment
of Southeastern Australia.
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The central Cascades mountains of Washington
state form a 150-200 km wide, north-south oriented to-
pographic high with a mean summit elevation of ~1.5
km, and nonvolcanic peaks above 2.7 km. The largely
post-late Miocene bedrock uplift that created this part
of the range formed a barrier to Pacific-derived mois-
ture, leading to a dramatic orographic rain shadow with
mean annual precipitation rates >4 m/yr on the notori-
ously rainy west flanks and <0.2 m/yr on the sagebrush
steppes to the east. To examine the timing and rate of
rock exhumation across the range, as well as relation-
ships between precipitation and erosional exhumation,
we have measured over one hundred apatite (U-Th)/He
ages in a transect across the range. Apatite He ages
vary from 4 to 60 Ma in this part of the range, with
youngest ages on the upper west flank, and the old-
est ages near the summit, east flank, and far western
side of the range. These ages can be inverted for model
erosional exhumation rates, assuming constancy since
closure of the He system, by accounting for the inter-
dependence of cooling rate, closure temperature, and
closure depth in a steady-state crustal thermal model,
and correcting for mean local topography (10-km cir-
cle) on isotherm depths (method of Brandon et al.,
1998). Using this model, erosion rates near the sum-
mit, east flank, and far west flank range from less than
0.05 mm/yr to about 0.10 mm/yr, while rates for the
upper west flank are as high as 0.33 mm/yr. Patterns
of fluivially based erosion potential indices (e.g., steep-
est descent slope and local channel discharge) show no
correlation with the observed erosion rate variations
across the range. Mean annual precipitation, however,
is relatively well correlated with erosion rate across
the Cascades, suggesting a strong coupling between the
two processes. If the range is currently in topographic
steady state, then not only erosion rates, but also rock
uplift rates on the west flank are as much as an order
of magnitude greater than elsewhere in the range, in-
cluding at the summit. Alternatively, rock uplift rates
may be constant across the range, in which case varying
erosion rates reflect transient topographic development
of the range.

H52D-06 1455h

Detrital Mineral Cooling-Age Signal
Variability and Erosion Rates,
Marsyandi Valley, Central Nepal

Katharine Ruhl! (617-253-5735; kruhl@mit.edu)
Kip Hodges!

Taylor Schildgen1

IDept. of Barth, Atmospheric and Planetary Science,

Massachusetts Institute of Technology, 77 Mas-
sachusetts Avenue, Cambridge, MA 02139, United
States

Detrital mineral cooling ages from modern rivers
have been used as a proxy for long-term erosion rates
because they integrate bedrock cooling ages from the
contributing basin. In theory, each age represents a

particle’s vertical travel time from the steady-state clo-
sure isotherm, such that, for a basin eroding at a con-
stant, uniform rate that balances uplift, the shape of
the predicted distribution of ages mimics the contribut-
ing area’s hypsometry, and its width is defined by the
erosion rate if uniform chronometer distribution and
insignificant sediment transport/storage time require-
ments are satisfied. Based on our interpretation of
new 40Ar/39 Ar ages for >300 individual detrital mus-
covite grains from central Nepal, we suggest that re-
sults for this approach to estimating long-term erosion
rates can vary significantly by grain size, sample size,
site selection, and year-to-year sediment redistribution
within a single tributary basin. Large samples (n>80)
of fine muscovite (250-500 microns), coarse muscovite
(>500 microns), and smaller samples dated by previ-
ous workers from the Marsyandi River and its tribu-
taries were compared in order to quantify natural de-
trital cooling-age signal variability and to explore the
degree to which model requirements are met. While
the present study’s trunk stream age distributions gen-
erally agree with the spread of previously dated grains,
distinct populations were found in a single tributary
basin for fine and coarse size fractions, samples col-
lected in different years, and samples from nearby lo-
cations. This variability is equally consistent with sig-
nificant sediment storage time due to landslide or flood,
spatially or temporally variable erosion rates, unevenly
distributed lithologies, and/or transient topography.
In addition, no uniform steady-state vertical erosion
rate can account for the entire signal in any sample
from this study, highlighting the need to assess inde-
pendently natural sampling variability and the likeli-
hood of steady state at the catchment scale before this
or any more complicated erosion model can be used
to interpret detrital cooling ages in terms of erosion
rates. It is unlikely that simple thermal/erosion mod-
els can be used to infer surface process rates from mod-
ern detrital cooling-age distributions in this setting.
However, combined with structural mapping in the
contributing basin, detailed bedrock thermochronology
and characterization of older sedimentary deposits de-
rived from the catchment, this type of dataset can
be used to explore differential erosion, erosion-rate in-
crease/decrease and the appropriate temporal and spa-
tial scales for steady state.
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The cosmogenic isotope concentrations (CICs) of
detrital materials are used to estimate catchment ero-
sion rates but have the potential to offer considerably
more. This is because the detrital CIC of a grain leav-
ing an erosional terrain reflects its particular history of
erosion, transport and storage, meaning in effect that
the CICs of a large number of grains provide an in-
tegrated signature of a catchment’s history. This can
readily be demonstrated in ideal cases, relying par-
ticularly on the co-variance of key variables (isotope
production rate and perhaps erosion rate and storage
time) with altitude. However, individual grains have
a near-infinite range of possible histories so requiring
(as yet) unfeasibly large numbers of samples. Thus,
CICs cannot be used to decipher detailed catchment
histories, but the approach may be used to differentiate
competing hypotheses for the evolution of particular
catchments. To assess the potential of this method we
constructed a 1l-Dimensional stochastic model of CIC
acquisition incorporating more than 20 modifiable pa-
rameters; CICs are calculated for up to 1000 grains.
Some of the model parameters can be fully constrained
for given sites (such as geomagnetic latitude; altitude),
whereas others can only be estimated with considerable
uncertainty (soil creep rate; duration of fluvial stor-
age). Using published data, estimates of the key pa-
rameters have been made for test sites, and the sensi-
tivity of the model to different parameters established.
Significant, systematic differences in CICs are obtained
under different conditions (altitude, relief, erosion rate,
storage), and the model is able to reproduce published
CICs from different settings and from our own work
in the Sierra Nevada, S Spain. These results indicate
that detrital CICs do have the capability of differen-
tiating tectonic settings / geomorphic histories. The
range of CICs of sediments underlies the issue of inher-
itance’ that causes difficulties when dating sedimentary
deposits. There may be scope using the approach here
for a priori estimates of inheritance that can then be
accommodated in dating applications.
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Cosmogenic radionuclides have proved to be a use-
ful tracer allowing quantification of rates of erosion
and transport of sediment and concomitant geomorphic
change. In numerical models of morphodynamics, dif-
ferential sediment transport is tracked using the Exner
equation of conservation of sediment mass. Here a cor-
responding equation is developed to describe the con-
servation of a cosmogenic radionuclide. The combina-
tion of two equations of conservation, one for sediment
mass and one for the radionuclide tracer, offers a pow-
erful way to extend the amount of information that can
be extracted from analysis of cosmogenic radionuclides.
The general formulation is applied to the specific case
of an eroding landscape with stochastic elevation fluc-
tuations. In many applications to date the rate of ero-
sion is directly tied to the concentration of cosmogenic
radionuclides at the eroding surface, but the sediment
sampled for radionuclides is often obtained from a river
not far from the area of interest. Such river samples
represent averages over an erosion rate that includes
stochastic fluctuations of elevation. It is demonstrated
that a failure to include these fluctuations can lead to
an overestimate of the erosion rate by as much as a
factor of two. A scheme is presented by which cosmo-
genic radionuclides can be used to estimate not only
the mean erosion rate, but also the standard deviation
of temporal fluctuations in bed elevation.
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Uplift and denudation of the westernmost part of
the Sierra Nevada, southern Spain has been assessed
using a combination of optically stimulated lumines-
cence (OSL) dating and 10Be and 26 Al terrestrial cos-
mogenic nuclide (TCN) determinations, on both in-situ
bedrock and detrital quartz from recent sediments, to-
gether with apatite fission track (AFT) ages from the
metamorphic core. The Tertiary record of unroofing
of this mountain area is shown to be episodic over all
spatial and temporal scales. The presence of Torto-
nian marine sediments at altitudes up to 1830 m, in-
dicate erosion rates < 0.03 mm.a = * over the past 7
Ma. However, adjacent AFT determinations of 4 Ma
record at least ca. 3.5 km of unroofing at similar eleva-
tions to those marine sediments. Current rejuvenation
of a small (21 kmz), high relief (2 km) catchment in
the western Sierra Nevada has resulted in two distinct
geomorphic zones: (1) a low angle, denudationally sta-
ble (unrejuvenated) headwater region with thin regolith
cover and uniform erosion rates of 0.07 &+ 0.02 mm.a
—1, and (2) a steep, actively rejuvenating lower catch-
ment dominated by landsliding with erosion rates up
to 7.9+ 0.4 mm.a Rejuvenation of this catchment
began ca. 17 ka following a rapid, tectonically gener-
ated ca. 50 m change in base level. An axial channel
knickzone migrated upstream at ca. 0.5 m.a 71, suc-
cessively rejuvenating tributaries and propagating up
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hillslopes at a mean rate of 0.05 m.a —1. The mean
rate of river incision into schistose bedrock and fluvial
terrace deposits dated by optically stimulated lumines-

2003 Fall Meeting

cence at ca. 13000 a is approximately 5 mm.a — 1. The
long lived contrast in geomorphic form, suggested by
TCN and OSL measurement, has lead to the develop-
ment of a general model for the medium-term denuda-
tion of small (< 50 km) rapidly uplifting catchments in
which river incision, being slower than the uplift rate,
is periodically subject to pulses of rejuvenation which
lower base level. For example a ca. 50 m drop in base
level every 85 000 to 185 000 a is sufficient to enable
a small catchment to keep pace with uplift rates of 0.4
- 0.7 mm.a ~lover medium (104 - 2 x 10%) to long
(>2 Ma) timescales and develop high relief. In this
model medium-term denudation equals uplift, but the
area occupied by the high summit and ridges are unaf-
fected by periodic rejuvenations and relief continues to
increase until some other limiting factor, such as tec-
tonic denudation is introduced. A significant compo-
nent of the long-term denudation of the Sierra Nevada
must be linked to a period of rapid but spatially vari-
able tectonic denudation that occurred 4-5 Ma, driven
by surface uplift of the Sierra Nevada.

H52E-02 1615h

Determining the Pace of Landscape
Evolution in the Sierra Nevada,
California, Using Cosmogenic Burial
Dating of Cave Sediments

Greg M. Stock! (831-459-2551; gstock@es.ucsc.edu)

Robert S. Anderson? (303-735-8169;
andersrs@colorado.edu)

Robert C. Finkel3 (925-425-9022; finkell@llnl.gov)

IDepartment of Earth Sciences, University of Cali-
fornia, Santa Cruz, Santa Cruz, CA 95064, United
States

2Institute for Arctic and Alpine Research, University
of Colorado, Boulder, CO 80309, United States

3 Center for Accelerator Mass Spectrometry and Geo-
sciences and Environmental Technology, Lawrence
Livermore National Laboratory, Livermore, CA
94550, United States

‘We report cosmogenic nuclide burial ages of Sierra
Nevada caves that constrain detailed river incision his-
tories and help clarify models of late Cenozoic topo-
graphic evolution. Portions of many Sierra Nevada
river canyons are cut into marble bedrock containing
numerous caves. These caves represent former river lev-
els etched into the bedrock. Using 264! /10Be ratios,
we determined burial ages for granitic bedload sedi-
ments washed into caves once at river level and now
perched high in canyon walls. In the South Fork Kings
River canyon, where the record is most complete, rapid
incision of ~0.2 mm yr71 from 2.7 to ~1.5 Ma slowed
markedly to ~0.02 mm yr71 thereafter. Other caves in
nearby canyons indicate a similar history. Numerical
modeling of river profile evolution indicates that the
reduction in incision rate is likely due to a transient
response to Pliocene rock uplift. Westward tilting suf-
ficient to drive the proposed 1.5 - 2 km of crestal uplift
initiates a pulse of accelerated erosion that begins at
the edge of the Central Valley and propagates up the
river profile, passing the caves between ~5 and 2 Ma.
Incision rates decline markedly after this time. Late
Quaternary incision may have been further reduced by
periodic mantling of riverbeds with glacially derived
sediment. The caves demonstrate that while ~400 m
of incision has occurred in the last 2.7 Myr, canyons
up to 1.6 km deep existed prior to that time. Much
of this paleorelief may be relict from the late Creta-
ceous. In addition, 26A1 and 10Be concentrations on
granitic interfluve surfaces indicate that these surfaces
are eroding at ~0.012 mm yr71 averaged over ~70 kyr.
This is more than an order of magnitude slower than
late Pliocene and early Quaternary incision rates, and
2 to 3 times slower than late Quaternary incision rates.
As slow interfluve erosion likely persisted throughout
the Quaternary, local relief increased during the pe-
riod of rapid incision. Our findings of substantial pre-
Quaternary canyon relief and slow interfluve erosion
serve to lessen the amount of flexural isostatic rock
uplift expected due to late Cenozoic erosion, strength-
ening the case for geophysically-driven late Cenozoic
uplift.
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The Central Highlands of the island of Sri Lanka
feature all the ingredients usually thought to promote
high rates of weathering: crystalline rocks, warm cli-
mate, high rates of precipitation. Also the high relief
(steep mountains of up to 2500m altitude) would po-
tentially generate high rates of physical erosion, which
in turn promotes weathering by providing fresh min-
eral surfaces. An analysis of the rates of total ero-
sion, using cosmogenic nuclides, excluding the effects of
anthropogenic perturbance [1], was performed on vari-
ous parts of the landscape (bedrock, surface soil, river
sediment). The results suggest that all parts of the
Highlands erode at 5-15mm/ky only. Rates of chemical
weathering, determined by analysing major cations in
river water, further suggest that most of this denuda-
tion is chemical. These rates of erosion are amongst the
lowest world-wide for any sloping area analysed to date
with cosmogenic nuclides. No relationship between cli-
mate and erosion is apparent for these areas. For Sri
Lanka, we suggest that rock weathering has been low
for millions of years due to (a) development of a clay-
rich surface layer protecting rocks from corrosive fluids;
(b) thick vegetation inhibiting removal of this layer;
and (c), most importantly, absence of recent tectonic
activity that would rejuvenate the landscape and pro-
mote physical erosion. Therefore, climate does not ap-
pear to exert controls over rock weathering if active
tectonic forcing is absent. 1 T. Hewawasam, F. von
Blanckenburg, M. Schaller and W. Kubik, Increase of
human over natural erosion rates in tropical highlands
constrained by cosmogenic nuclides, Geology 31, 795-
600, 2003.
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Passive margin escarpments are extensively stud-
ies around the world and understanding their evolu-
tion continues to present one of the more compelling
interdisciplinary challenges tackled by Earth scientists
today. Escarpments typically separate regions with dif-
ferent climatic and tectonic histories and the inferred
rapid rates of escarpment retreat have been at odds
with actual measurements of land surface exhumation
and erosion. In this paper we present results from ex-
tensive cosmogenic 10Be and 26Al1 analyses across the
escarpment of southeastern Australia to quantify the
erosional processes evolving the highland, lowland, and
scarp face landscapes. We document new relationships
between soil production rates and soil thicknesses for
the highland and lowland landscapes and compare these
soil production functions with those published in two
earlier studies from the highlands and at the base of
the escarpment. Both new functions define exponen-
tial declines of soil production rates with increasing
soil depths with inferred intercepts of 65 and 42 m/Ma
for the highland and lowland sites, respectively, and
slopes of -0.02. Exposed bedrock at both sites erodes
more slowly than the maximum soil production rates,
at 22 +/- 3 and 9 +/- 2 m/Ma, respectively, thus sug-
gesting a “humped” soil production function. We sug-
gest, instead, that lithologic variations set the emer-
gence of bedrock, which evolves into tors, found exten-
sively across the highlands. Compared to soil produc-
tion rates from previous work using 10Be and 26Al mea-
surements from two different sites, these results show
remarkable agreement and specifically quantify a soil
production function for the region with an intercept
of 53 m/Ma and a slope of -0.02. Erosion rates de-
termined from 10Be concentrations from outcropping
tors, bedrock and saprolite from a main spur ridge per-
pendicular to the escarpment, and sediments from first
and zero order catchments draining the main ridges,
show a clear linear decline with elevation, from about
35 m/Ma near the escarpment base to about 3 m/Ma at
the escarpment crest. This order of magnitude differ-
ence in erosion rates may be due to increases in stream
incision with distance downslope on the escarpment,
or to decreases in precipitation with elevation, neither
of which we quantify here. The rates do agree, in
general, with our soil production functions, suggesting
that the biogenic processes actively eroding soil man-
tled landscapes are shaping the evolution of the escarp-
ment despite our observations of block fall and debris
flow processes across the steep regions near the scarp
crest. Owur results support recent results from stud-
ies using apatite fission track thermochronology, sug-
gesting that the escarpment is relatively stable after
having retreated rapidly immediately following rifting.
Differences between our rates of surface erosion caused
by processes active today and the scarp retreat rates
needed to place the escarpment in its present position
need to be explained by future work continuing to un-
tangle the mysteries of escarpment evolution.
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The Eastern Cordillera of the Bolivian Andes com-
prises some of the world’s most rugged topography and
serves as the major sediment source for the Amazon
Basin. The upper Beni River basin drains a large por-
tion of the range north of the Bolivian orocline, in-
cluding most of the highest peaks. Erosion rates have
been measured or modeled in these mountains using a
variety of approaches, but measurements reported to
date are too sparse to document in much detail spatial
patterns of erosion rate throughout the basin. Here, we
present concentrations of Be in quartz from alluvium
at 48 sites sampling the montane tributaries of the up-
per Beni River. The 0Be concentration in our sam-
ples, derived from drainage areas between 1 and 70,000
km?2, ranges from 20,000 to 150,000 atoms/gram. Vari-
ations in 'OBe concentration and thus model erosion
rates are most pronounced among basins with drainage
areas < 103 km?2. To interpret erosion rates from 0Be
concentrations, we account for the non-uniform distri-
bution of quartz in polylithologic basins as well as for
the effects of the rugged basin hypsometry on 10pe
production rates. The resulting erosion rates are on
the order of 0.1 to 1 mm/yr, similar to those derived
from apatite fission track analyses. The cosmogenic
radionuclides average erosion rates over thousands of
years, long enough to smooth decadal-scale variations
in sediment output but short enough to reflect valley-
scale variations in erosion rate due to location in the
network, dominant geomorphic process, and lithology.

H52E-06 1715h

Application of Fallout Pb-210
Geochronology to River-Floodplain
Systems

Rolf Aalto! (206-979-0439; aalto@Qu.washington.edu)

Charles A Nittrouer? (206-543-5099;
nittroue@ocean.washington.edu)

lDepart:ment of Earth and Space Sciences, Univer-
sity of Washington, Seattle, WA 98195-1310, United
States

28chool of Oceanography, University of Washington,
Seattle, WA 98195-7940, United States

Lowland floodplains store suspended sediment car-
ried over bank during floods. Because floodplain sedi-
mentation may account for the majority of the net sedi-
ment accumulation within sand-bedded river-floodplain
systems, it is important to develop a means to quan-
tify this process. Recent studies have demonstrated
that the natural radionuclide Pb-210 can be used to de-
termine floodplain accumulation rates over decadal-to-
century timescales with a Constant Input Concentra-
tion and Constant Sedimentation rate model (CICCS).
To investigate the application of the CICCS method to
a large, dynamic, pristine river system with extensive
forested floodplains, 265 vertical cores were collected
throughout the floodplains along 2,000 km of the Beni
and Mamore Rivers in northern Bolivia. Rather than
measuring bulk-averaged down-core Pb-210 activity to
estimate average accumulation rate according to the
standard CICCS procedure, the cores were instead sec-
tioned vertically to obtain a high-resolution record of
Pb-210 activity and sediment accumulation. Over 95%
of these profiles portray a history of episodic deposi-
tion with decadal recurrence intervals, and few pro-
files exhibit the steady-state accumulation assumed by
the CICCS model. Because these discrete deposition
events are large, few of the cores ever reach supported
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background Pb-210 activity at depth, another require-
ment of CICCS. Furthermore, the input activity of Pb-
210 is not constant, both at a site and down-channel.
The Pb-210 content of sediment varies directly with
fine sediment content (typically clay), which is highly
variable with depth for many of the cores. Without
a discretely sampled, clay-normalized Pb-210 activity
profile, it is difficult to evaluate the suitability of CI-
CCS for each core. To accommodate these complexi-
ties, a more labor intensive approach is proposed for
dating sedimentation using discrete down-core, clay-
normalized measurements of Pb-210 activity, coupled
with a geomorphic model of Pb-210 input during large
floods. Combined with a field determination of sup-
ported Pb-210 activity, collection of multiple terrace
cores to determine the meteoric input of Pb-210, and a
technique for independently dating the “meteoric cap”
above discrete depositional events, this approach to
Pb-210 geochronology provides a convenient and ro-
bust approach to dating floodplain sedimentation to a
near-annual precision. In addition to the Bolivian pilot
study, additional examples will be presented from re-
cent floodplain sampling campaigns on the Sacramento
River, California (80 cores), and the Strickland River,
Papua New Guinea (190 cores).
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Dramatic along strike contrasts in the tectonics, to-
pography, and climate of the Bolivian Andes (14-22
S) have been used to argue the importance of ero-
sion in the evolution of the fold-thrust belt. Even
though erosion has been invoked as a controlling fac-
tor for the along-strike variability in the kinematic
evolution of the fold-thrust belt, current denudation
rates are sparse. New and existing material-flux and
denudation-rate estimates were synthesized in an at-
tempt to more quantitatively describe the spatial and
temporal variations in erosion across the Bolivian fold-
thrust belt. The variety of sources used to calculate

these estimates include structural cross-sections and
their restorations, thermochronology, foreland basin
sediment volumes, basin fill, erosion surfaces, mass
balance and DEM analysis, landslide mapping, and
sediment-flux data. Material-flux rates derived from
structural cross-sections and their restorations of the
entire thrust-belt range from 32.4-56.4 km2/Ma in the
north to 31.6-58.9 km2/Ma in the south over the last
40 Ma. Apatite and zircon cooling ages in the northern
Eastern Cordillera yield exhumation rates of 0.1-0.75
mm/yr. Approximated exhumation rates from reported
apatite cooling ages in the southern central Eastern
Cordillera range from 0.09-0.17 mm/yr over the last
45-25 Ma. Material-flux rates from the Subandean por-
tion of the fold-thrust belt averaged over the last 10-20
Ma range from 21.3-41.8 km2/Ma in the north to 12.8-
28.8 km2/Ma in the south. Approximated exhumation
rates from apatite cooling ages in the southern Interan-
dean zone are 0.19-0.42 mm /yr over the last 10-22 Ma.
In the south, material-flux and denudation-rate esti-
mates from erosion surfaces, DEM analysis, and Ter-
tiary basin fill range from 11-82 km2/Ma and from
0.13-0.2 mm/yr over the last 2-10 Ma. Modeled flu-
vial incision in the northern Eastern Cordillera predicts
variable local rates of up to 5.0 mm/yr over the last
7.5 Ma. Short-term (last 2-35 years) denudation-rate
averages from sediment load data and landslide map-
ping range from 1.0-8.0 mm/yr in the north to 0.3-0.4
mm/yr in the south. The longest-term averaged rates
are similar across both northern and southern regions.
In general, the northern estimates begin to exceed their
southern counterparts starting at rates averaged over
10-20 Ma. The southern region rates remain similar
in magnitude over all timescales, whereas the northern
rates appear to increase to the present. The disparity
may be a reflection of the biases in the methods or the
feedbacks associated with uplift, climate, and erosion.
These rates and their contrasts constrain geomorphic
process rates in an active fold-thrust belt over a wide
range of timescales that may provide calibration for
models that simulate uplift-climate-erosion feedbacks
in mountain building.
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The quebradas of the Eastern Cordillera of NW
Argentina contain Late Quaternary sedimentary se-
quences that reflect repeated alluvial fill and incision
events that have created a series of inset terrace sur-
faces. Variation in climate is considered to be the
principle trigger driving episodes of erosion and sed-
iment deposition, even though ongoing tectonic uplift
and deformation provides oversteepened slopes and can
interrupt drainage patterns. The current chronologi-
cal framework is based on tephrochronology and 14C,
but there are insufficient ash beds or organic remnants
to produce a high resolution chronology of erosion and
sediment storage. We are therefore producing a de-
tailed chronological record of alluviation using opti-
cally stimulated luminescence (OSL) dating, combined
with cosmogenic radionuclide dating to quantify ero-
sion rates. Recent advances in single aliquot measure-
ments of quartz have improved both precision and ac-
curacy of the OSL dating method for sediments, where
an age assessment is possible for each aliquot measured.
Although initial OSL results are consistent with 14C of
shells and wood samples, the majority of alluvial sam-
ples studied have wide, multimodal age distributions.
There are various possible explanations for these distri-
butions, including inadequate bleaching of some quartz
grains. However, we believe the age distributions are a
result of variations in the interplay of sediment source
and transport mechanisms, in concert with variability
in grain-to-grain bleaching, and therefore contain an
archive of the inherited grains from past sedimenta-
tion events. To improve our understanding of the age
distributions we are investigating small aliquot (about
50-100 quartz grains) approaches in combination with
a variety of distribution analysis techniques that iden-
tify not only the age since the last solar exposure, but
also the age of inherited grains. In addition to provid-
ing rates of sediment accumulation and storage, such
archives of basin sedimentation (and erosion) improve
our understanding of the cycling of sediments within
a basin through time and identify periods of alluvial
storage and erosion.
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