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cally extreme regions; ephemeral Yuma Wash (186 km?) in seuthwestemn Arizona and tha
Chena River (5540 km2) in central Alaska. Both basins have flashy hydrologic regimes. Yumna
Wash has minimal vegelation and soil development, and abundant surface runoff during rain-
storms. The forested Chena basin has ¢hannel banks with an upper layer of fine sadimant; is
underlain by parmatrost; and has steaply sloping flow duration curves indicative of relatively
low basellow and subsurface storage. We hypothesized that, relative lo average river values,
widih would increase more rapidly downstream along both channels bacausa of flashy dis-
charge and erodible banks. This hypolhesis was supported by (he Yuma Wash dala {widih
0.78, depth 0.15, velocity 0.14), but not by the Chena data (w 0.41, d 0.23, v 0.38). Yuma
Wash exhibils the lower downsiream incraase in deplh and greater downstraam increase in
width and velocity which have been dascribed for ather arid-ragion rivers. The meandaring
Chena River apparenlly has sulficient bank cohesion as a result of silt-clay content, vegeta-
tion and parmatrest, to have a lower rate of downstream increase in width, We interpret the
relativaly smaller incrase in depih aleng the Chena to reflact a resistant cobble bed which lim-
its scour, and extensive overbank flow during high discharges. The relatively larger incraase in
velocily may reflet! a downstream increase in suspanded-sediment concentration during high
flows, and consequent dampening efect on wrbulence. Thase results suggest that different
types of hydroclimatically extreme environments may have substantially differant types of
downsiream hydraulic geomelry because of facters cther than discharge variabillty.
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KNICKPOINT RETREAT AND LONG PROFILE EVOLUTION THROUGH A VERTICALLY
BEDDED SUBSTRATE: A FLUME STUDY

FRANKEL, Kurt L., VAUGHN, Jordan D., and PAZZAGLIA, Frank J., Earth and Environmental

Sciences, Lehigh Univ, 31 Williams, Bethlehem, PA 18015, kuf2@ lehigh.edu
We have dasigned and run a flume experiment lo invesligate the nature of knickpoint retreat
and leng profile evolulion through a simulated vertically bedded reach of bedreck in an other-
wise alluvial channel. The study is molivated by the presence and behavior of spectacular
knickpaint propagation in Allantic slope drainages whera long lerm base level fall must domi-
nate aver the tectonic uplift of rocks as a dominant process driving Appalachian unroofing.
Tha channel alluvium consists of very fine to medium sand and the material used to simulale
badrack Is a block of varved glacial lacustrine sediment set inte the flume such that the 1-
2 mm lhick atemnaling beds of clay and silt are vertical. Numerous calibralion experiments
were conducted to find the eptimum combinations of discharge {~0.1 cubic meters/minute)
and slope (~ 0.003} so that a stable meandering channel could be established. The simulated
badrock reach began with a thin alluvial covar atop a 30 cm wide valley bottom of a pre-exis1-
ing canyon. Upon establishmant of a slable meandaring channel, base level was dropped €
cm at tha channel mouth, immedialely generating a knickpeint that propagated upstream. The
pracess of knickpoinl migration was daminated by rotation ¢f the knickpeint fage, the rasult
baing a rapid iransition from a sleap waterfalllike knickpeint to a broad, convex knickzone.
Whan the knickzons reached the simulated bedrock situated 3 m upstream of the base lavel
fall, a plunge pool immediately formed and the knickpoint shoriened and steeped. The migra-
lion process changad lo a combination of parallel relreat and rolation through the simulated
bedrock. The bedrock canyon was incised and atlained a new valley bottorn widlh of -~ 8.25
cm. Upstream dipping strath terraces were laft in the wake of the migrating and down wearing
knickpainl. As the base level fall signal was transmitied to the alluvial channel above the
bedrock reach, a complex respansa of incision, accampanied by pulses of sediment alter-
nately buried and excavated 1he badrock reach. These resulls dramatically illustrated \he non-
linear bahavior associated with knickpolnt migration and underscore the significant lag times
assoclated with incislon that may exist in natural fluvial systems, especially those in tectani-
cally slable setlings, that are in the process of adjusling 1o base level fall.
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GRAIN BY GRAIN: HOLOCENE STORMS AND HILLSLOPE ERQSION [N NEW ENGLAND
PARRIS, Adam!, BOSLEY, Andrew!, BIERMAN, Paul', LINI, Andrea!, NOREN, Anders!,
LORD, Andrea’, CONLAN, Angela', and MORGAN, Leah?, (1) Geology Depariment,
Univ of Vermont, Burlington, VT 05445, apanis@zoo.uvm.edu, (2) Geology, Carlaton
Collega, 300 N. College Sireet, Northfietd, MN 55057

To datarmine tha history of storms and hilislope erosion in New England, we collacted 23

sediment cares from small {~ 0.3- 2.2 kmm?) post-glacial lakes. The cores conlain discreal, ter-

resirially derived, inorganic deposits identifiad by physical changes in the sediment including
visual character, Loss-On-Ignition {LOM), and Magnelic Susceptibility (MS). In order te esti-
mate the energy available for sediment transport inta the lakes, we have begun measuring
the grain size of inorganic sadiments em-by-cm in these cores.

We have complated grain size measurements (1080} in two continuous sediment cares,
5.6 m and 5.7 m in langth, taken from Lake Morey in Fairlee, VT. One core was collected off-
shore; 1he other was collected closer to the share near a large delia. The basal age of the
delta core is 12,800 cal yr. BP ceincidont with the draining of glacial Lake Hitcheock that onge
covered the site.

At several locations in the delta core (0-25 cm, 120-140 cm, 270-310 cm) all three tech-
niques {grain size, LO), and MS) dalecled changes lhal wa attribule lo slorms. At olher loca-
tians down the core {150-325 cm), only grain size analysis revealed event layers. Overall,
grain size analysis was ihe most sensilive tool for delecting avent layars (32), as opposed to
LCI (9} and MS (16). Grain size analysis detects all events identified by LOl and MS.

Steady background grain sizes centrast with well defined peaks and make grain size data
easier 10 interpret than LOL. For example, mean and median grain sizes averaged aver the
whala delta core (16 and 1B mm, respactively) contrast with maximum mean and madian
grain sizes {128.5 and 137.9 mm, respectively}, Graphical analysis revealad shamp platykuriic
peaks with a large volunae of coarse grains {~100 mm) comesponding to the well-definad
paaks in maan and median grain size.

We found good comelation batween the shallower core and the deeper core, but the distal
fining in the deaper core made evant delaclion more difficult. Qur resulls suggest that grain
size Is a powerful lool for datecling sublle changes in lake cora sediment. Recognizing thesea
changss yields a more complete racord of storms than other methods, and may reveal tem-
poral slorm pattems nel previously documented.
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POST-GLACIAL EVOLUTION OF NORTHERN NEW ENGLAND LAXES
LORD, Andrea, LINI, Andrea, TOKE, Nathan, PARRAIS, Adam, and BIERMAN, Paul,
Geology. Univ of Vermont, Perkins Hall, Burlington, VT 05405, amlord @ zoa.uvm.edu
Sedimentary records from northam New England lakes provide insight into tha changes in
surface and lacustring pracesses Lhat took place during the early Holocena. The timing and
rate of aquatic and lesrestrial ecosystem davelopment can be investigated using the elemen-
tal and isotoplc compositions of sedimentary organic matier. This study focuses on lakes
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formed in tha barren, carbon and nutrient poor watersheds that resulted from deglaciation
during the late Pleislocanelearly Holocene.

Four to six meler long sediment cores were retrieved from six small (0.07 to 1.43 squara
km) post-glacial lakes in Maine, New Hampshirg, and western New York. Ezch sora displays a
Iransitien from organic-poor sands and silts 1o arganic-rich gyttja-type sediments. The amaunt
of organic matter present in the sedimants is an indicator of the paleoproductivity within the
lake. Stable carbon isotope and carborvnitrogan (C/N) ratios ware used ta determine the ori-
gin of tha organic matier (aquatic vs. terrestrial) in tha sedimenis as well as track fluciuations
in the types of vegetalion growing in the surrounding watershad.

Negative carbion isolope shifls of up 1o 7 per mil were observed in the studied cores. Thase
comespond 1o increases in organic matter content within the sedimentary recerd, and comrelale
wilh lhe transition from the older arganic-poor sediments lo the younger organic-rich sedimenis.

Detailed recards of isatopic and elemental composition have been produced by previous
studies lor four post-glacial lakes in Vermont, Comparing the isotopic and elemental records
of 1ha lakes in Maine, New Hampshire, and New Yark with lhose in Vermont gives us the
opperiunity to investigate differences in ecosystem establishment in northern New England
on both a local and a regionat scals.
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ERQSION OF THE RIO PUEACO BASIN, NEW MEXICC - FIRST COSMOGENIC
ANALYSIS OF SEDIMENTS FROM THE DRAINAGE NETWORK OF A LARGE
WATERSHED
BIERMAN, Paul, Geology Department and Schoal of Nalural Rescurces, University of
Vermont, Perkins Hall, Buringlon, VT 05405, pbierman@ zoga.uvm.edu, PAVICH, Milan,
US Geol Survey, Raston, VA 20192, GELLIS, Alflen, US Geol Survay, 5338 Mentgomery
Blvd NE Ste 400, Albuquerque, NM B7109-1311, LARSEN, Jenniler, Geology Depariment,
Univ of Vermont, Buringten, VT 05405, CASSELL, Eugens, School of Nalural Resources,
Univ of Varmont, Burlington, YT 05405, and CAFFEE, Marc, Lawrenca Livarmore National
Lab, Livermara, CA 94550
We determined that the Rio Puerco Basin is lowaring about 100 m My~ by measuring '®Be
and 28Al in channel alluvium quartz from 37 sites distrbuled among drainage areas ranging
from 170 km? to 16000 km2. The combination of easily eroded lithologies, sparsa vegetation,
and monsoan-dominated rainfall resull in rapid sedimeni ganeration and efficiant sediment
dalivery from iributaries to the main Puerco channel.

Measured aclivilies of 19Be range from 0.5 to 24 * 105 atom g'* and can be interpreted as
rales of sedimenl ganeration that range frem 2.17104 kg km? y1 10 1.0 105 kg km? y-1, the
aquivalant of rock erosion at 8 te 400 m My (p=2600 kg m3}, Basin to basin variance is high
for smaller basins (<2000 km2) but dampens at larger scales. The weighted avarage reck ero-
sion rate for 16 headwater basins (p=440 km?} is 100 m My, similar to that (103 m My-'} cal-
culated from *9Be aclivity of sediment collected just below the confluence of the Rio Pusrco’s
two largast sub-basins (14200 km2), Qur nuclide-based denudation estimates are consistent
with previously published values determined by several difflerent methods.

Three resulls suggest an underlying dynamic equillbrium of upland sediment preduction and
delivery of alluvium to the Rie Puarce over the Holecene, ) 1°Be-based sediment ganaration
rales are well comelated with bedrack lithology. 2) 20® century sadiment yields for 5 USGS
gages are similar lo 1°Be-based eslimates for the same drainage basins. 3) Fifteen samplas
from a 7 m vertical arroyo wall deposited ovar several thousand years, but exposed by channel
incision in the late 19 century, have similar ¥Ba activilies (1,08 +/-0,70 * 105 atom g') demon-
strating that nuclide abundance in sediment does not change significanily over lime.

This study demonstrates cosmogenic nuclides have the potential to provide rapid assess-
ment of long-term erosion rates not only in small, homegeneous basins but over a wide range
of tribulary areas, lithologies, and vagetalion covers.
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THE HOLGCENE HISTORY OF WARWICK POND, BERMUDA
SEVERS, Matt J., Geolegy, Colby Cellege, 5820 Mayflower Hill, Watarville, ME 04901,
mjsevars@calby.edu, RUEGER, Bruce F., Calby College, 6380 Mayllower Hi, Waterville,
ME 04901-8869, and GASTALDO, Robert A., Dept. of Geology, Gelby Collage, 5800

+ Maylflower Hill, Waterville, ME 04901-8858
Warwick Pond tocated in the southwestern part of Barmuda is the anly natural freshwater
pond on tha island. 14C dates recavered from basal sediments indicate an age of 2645 +/- 55
YBP. Six vibracores were extracted in a N-S transect from the pend in June 201 to deter-
mine the sediment character, possible effects of rising sea levals, and to create a Holocanse
history of the pond. Representative samplas were returned for organic carbon, grain size,
grain morpholegy, and clay mineralegical analyses.

The basic sedimentological facias are similar in afl the cores excapt for changes in relative
|hickness spalially. A basal clay greater than 80cm is overlain by a hemic {fibrous) “peat,” the
thickness of which varias across tha transect with the lhickest accumulation in the northemn
half af tha pond. Hemic peal is overlain by alternating bands of ostracod “sand” and sapric
{gelatinous) “peat” Overlying this is a unit that has teen separaled into paorly banded sapric
“paal” intervals and well-banded sapric “peat” intervals. Modarn uncensolidaled sedimenls are
found at the tap. TOC values ranging from 9.8% to 51.6% indicate that most sediments are
organic-rich sands instead of true peat. There are well praservad cycles consisting of a basal
osiracod “sand” overfain by dark sapric “peat” bands without sand thal then increase in sand
contant and bacome lighter in color upsection unlil the next ostracod “sand”. A physical
pracess such as a major storm event may explain this patlam by causing the resuspension of
the pond sediments and concentrating the sand.
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RAINFALL DURING MODERN AND HOLOCENE DEAD SEA LAKE-LEVEL CHANGES AND
WATER AESOURACES DURING LONG-TERM DROUGHTS IN THE MIDDLE EAST
ENZEL, Yehouda, KEN-TOR, Revital, GVIRTZMAN, Haim, STEIN, Mordechai, and
SHARON, David, Institute of Earth Sciences, Hebrew Univ of Jerusalem, Jerusalem,
91904, Israal, yanzel@vms.huji.az.il
Recently construelad chrenolegies of Dead Sea levels over the las1 3000 years will be pre-
sented. To quantify thase changing levels in larms of precipitation and water resources in the
basin and the severity of Middle East draughis, we construct an analogus for laka level
changes in terms of 19ih and 20th cenluries rainfall flucivations ot Jerusalem; the longest
rainfall record in tha ragion. By thal we overcome the complexity of the hydrologic sysiem of
tha Dead Sea and lhe sparsely rinfall dala synchronceus with modern natural Dead Sea lev-
als. We show thal Buctuations in Jerusalem rainfall rapresent large areas in 1srael and neigh-
bering countries. The historic lake curve of the Dead Sea and rainfall data since 1880s are
ulilizad ta calculate the mean and standard deviation of Jerusalem minfall during rise
{648 mnvyr, sd=122 mm), fall {445 mméyr, sd=117 mm), and stable (553 mmvyr, sd=120 mm)




