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Field dama from the South Yuba basin, Califormia ‘reveal
spatial panems of transport and storage of hydraulic mining
sediment that are considefably differeat than pattems in the
Bear River reported clsewherc. M i trunk channet:

of the South Yuha are eroded to bedrock with linle evidence:
of sediment storage. Explanations for this with the
Bear River basin, where longaerm sediment siorage has besn
overwhelming, include channel gradient, catthment area, and
differences in geomorphic history.

The timing of sediment ransport in the Bear River bas been
dramarically different than predicwed by Gidbent's synunerrical
sediment wave model. Lack of main ehannel sworage in the
Sowh Yuba sogpests a sedimemt wave morc similar w0
Gilbert's ¢ pt, although d sterage and mobility of -
scdimens in some wibutary charmels suggest that a skewed
wave model is also appropriate to that basin, Thus, even in
the 1ype locale of Gilben’s model, sediment deliverics are
skewed in respect 10 time. This temporal relatonship is more
subsle in the siesp gorges of the Yuba besin, but differences
with the Beor River are in degree not kind,
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nggradation and Degradation in Redwood Creek,
Northwestern California, Over Thres Time Scales.

M A Madel [Redwood Matlonal Pdrk, 1125 16th St., -
Arcata, CA §552) (707) 822-7611) ’
D K Hagans, V Ozakl (Both at above!

Aggradation and degradation spanning three tioe scales
have been studied in the Redwood Creek basin. Fiood-
plain sediments several thousand years old and up to
7.7 o deep were sampled by backhoe trenches and soll
cores. Results from stratigraphic analyses and (14
dating suggest one floodplain rose about 1.2 m 1in 810
years (+/- 50y), through a minimum of 5 major episodes
of flood deposition, Individual fining-upward flood
deposits laid down between 3520 and 810 ybp range: from
40 tp 120 cm thick and have weak soil (A horizon)
developzent, Oeposits younger than 810 ybp are less
than 40 em thick and show Vittle to no soil develop-
ment, suggesting episodes of overbank flooding occur
more frequently, but deposit less sediment than prior
to 810 ybp. Yodern (post-1950) flood deposits are
1imited spatially and average <10 cm/event. In con-
trast, over several decades, a similar amount of
channel fi11ing (1-2 m) occurred in steep tributaries
in one flood event, but >70% was then removed in 5 to
10 years. Likewise, in the 1954 flood the main chan-
nel of Redwood Creek {area = 720 knf, gradient =
1.4%) aggraded several peters in headwater areas.
Channel tross section surveys show that subsequent
erasion and transport of upstream flood depasits
‘caused aggradation downstream during the last 14
years. The locus of aggradation shifted 6 km down-
Stream in § years. Finally, on the scale of cne high
flow season, detailed topographic surveys show that
fine-grained gravel "sheets’ 0.2 -1 o high were depos-
ited on gravel bars, ralsing the mean channel-bed
elevation. These gravel ‘sheets’ are only found in
reaches displaying recent aggradatien. Although
flaodplain deposits provide a long-term record of
sedimentation, they may not document significant
short-term flvctuations in sediment storage and chan-
nel morphology due to landuse.
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Hydrologic and Geomorphic Characteristics
of Landslide/dam-Break Flocds in the
cascade Mountains of Washington

Lee Penda (Dept. of Geological Sciences,
University of Washington, Seattle,
Wa. 98195) .
Weihua zhang {Dept. of Civil Engineering
Upiversity of Washington, Seattle, Wa.)

Extreme floods which occur episodically in
confined valleys in the Tascada Mountains
-of Washington due to rapid erosion of
landelide or debris flow dams can lead to
degradation and aggradation of channels
and'valley floors. Peak discharges associated
with landslide/dam-break floods is these
terrains can exceed those of even long-
recurrence interval runoff floods by one to
two orders of magnitude. Recurrence intervals
of _darn-break floods may range between 101 and
102 years, and are partly controlled by the
nunber of porential landslide and debris flow
sites adjacent to confined valleys.
Incorporation of large volumes of vegetdtive
debris, including entire trees, by the flood

increases the frictional resistance of the flow
Periodic

and leads to increased flood heights.
damning of the flood by the debris may lead to
flood surges. Landslide dam-break flcods may
encompass entire valley floers and generate
extremely high shear stresses up to 2500 N/m=2.
Erosional. and depeositiopal fzatures resulting
from the flood wave are controlled primarily

* by the geometry of the valley floor rather
shan the geometry of the channel. Eresion cf
sedinent by flood waves may expose bedrock
along channels and valley floots. Massive
deposition of sediment and vegetative debris
leads to-formaticn of terraces, logjams and
flood levees, including boulder berms.

7, kv 89701; 702-487-7600)
3 W Uhitney (U.S. Geclogical Survey, Federal Cencer,
MS 913, Denwver, €O 80225; 303-236-1246)

Las Vegas Waeh drains about 1,600 mi?, including
metropolitan Las Vegos, to Lake Head on the Colaorado
River. Radioearbon dating of corganic sediments
indicates unintertupted flood-plain aggradacion during
the last 3,000 yeara th Eh the 1 t 6-1/4-oi
reach of the wash, Several eycles of channel cutting
and fi{lling predate emplacenent of the lare-Holacena
£111, which consits primarfly of thin, upward-fining
scrata of fine-grained sediments that appear to have
beens depoaited by infrequent, sluggish flows.

The lower wash was ephemetsl befers settlement; early
hiseoric avidence documents a dominantly sparse, xeto-
phytie vegetacion, Upstream population has grown from
about 5,000 in 1930 to abour 700,000 in 1989. Waste-
water discharge through the lover wash has Incteased in
parallel with popularcien grouch: flow became perennial
in 1955, averaged 63 ft3/e by 1975, and may average
more thap 150 fe3/s in 1989. By 1965, increasing flows
supported dense phreatophytlc and halophyric groewths,
and marshlands were common,

Increnging streamflew progressively modified channael
morphology, and channel degradation In the late-
Holocene deposits was apparent by 1969, when average
Elow approached 40 fe3/2, Thereafcer, arcsion
progrenssed because of berh increasing wastewater flows
and superipposed flood flows, Erosion, vhich climaxed
during the flood-dominated surmer of 1984, cumulatively
removed about 4-1/4 million yd?, ar 2,700 acre-ft, and
redeposiced most of it in Lake Head; this voluma is
equivalent to a length of 33,000 fe, & widch of 200 fr,
and a depth of 17 ££, Extensive damage to roads, pipe-
lines, and wetlands resulted, and erasienm centinues. A
dan presencly being constructed 2 ol upstrean from the
mouth of the wash will modify eroslon and daeposition
trends along a mevaral-oile teach.
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Timirg and Possible Causes of Late Holocens Erosion and Aggradation.
Soutbwesiern Colorado Platear, USA. *

Richard Hereford (US. Geological Survey, 2255 N, Gemini Dr, Flagstaff, AZ
86001; €02 577-7159) :

Robert H. Webh (U1.5. Geological Survey, 300 W. Congress St., Tucson, AZ
B5701-1393; 602 629-6821)

Sinee about AD. 1200, streams of the semiarid soulhwesiera Colorado
Plateau have undergone two episodes of aggradation aed erosion on different
spatial and temperal scales. The carly erosional episode began between AD.

1150-1250 and Fasted unlil abot AD, 1400. This erosion caused widespread -
3 of conti

h Is and lowered water tables. Aggradation
beginning about A.D. 1400 extended into Grsr order basins and resulicd in
ition of 3 valley-axis and a volley-margin allovial Facies. These depositc
record the filling and ppicg of the hed channely with sadi
derived primarily from adjzcent hillslopes and darily llapsing chanoel
walls. Perennial surface water was more abundant than at present, and few lasge
Boods occurred in the period AD, 1400-1880. The cause of this widespread
alhrviarign is probably related to elimate anomalies of the Liule Iee Age.
Imeasification of hillslope weathering may have #reated an oversupply of
sediment 1o alluvial channels.

The recent erosional cpisade began about AD. 1880, although the year varics
among basins, The crosion was rapid, propagated inlo firsl order basing, and
rewhed i lowered water tables and y tncised continuous channels, The
channek remained wide and deep until the carly 940k, suggesting that scdiment
was primarily transported theough the channel sysicm. Although crosion closely

:followed haman otcupation ol the area, erosion was probably caused by an
inerease of summer-carly fall {warm-scason) rainfall that in ture was associated
with i d frequency of EI Nz hem Oseillation (ENSO) conditions in
the Pacific Ocean.

The present aggradational cpisade bezan in the early 1940s am; resulted in
devel of Moodplai

ercosion and deposition are considered. wity .
second cycle of instability each of these °
morphogenetic classes becomes the starting
point for a new segquence of soll profile
forrs. Over thirty soils were described ang
assigned to a morphogenetic class. The
cozplete stratigraphlc record was only founs
in selected parts of the landscape. Each
successive cycle of instability increases iy,
mumber of morphogenetic soll profile clasges
and decreases the area containing the =
complete stratigraphle record. The
prtizsarvar.ion of cycles of 1ns§:bi.‘l.ity in
soils depends on the , Eal and frequep.
of ervsion and dej siag: processes an:que,:"’
rate of pedogenesis.
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AM5-C14 Evidence for Reglonal Aggradation
Starting in the Early Holocene in Southeaster-
Brazil and for Degradatfon Due to Deforestari -

¥ E Dletrich & D R Montgomery (Dapt. Geol. & Geopn..
Univ. Calif, Berkeley, 94720)

A L Coelho Netto,J R § Moura & N F Fernandes (Dep:,
Geografia, Instit. de Geociencia, Universidade Fede:
do Rio de Janeire, Rio de Janeiro, RJ, Brazil) .
J C Davie, I Proctor, J Vogel & J Southoen (Center ¢ .
Accelerater Mass Spectrometry, Lawrence Livermore
Hational Laboratory, P,0. Box 808, Livermore, Ci 9.

Extensive field studies in the hilly uplands of the
Southeastern Brazilian Plateau has led to the
recogniticn of at least four colluvial units and i,
terraces that appear to be of Holocene age and cont.
important clues about the relationships between cli-
fluctuations, base-level changes and cycles of
sggredation and incision aver & broad region. i
first etep towvards testing the hypothesis that Lhe
deposits record regionally synchronous events we
collected small amounts of charcoal and leafy mater.
from a number of sites in the Bananal erea and date
then using accelerator mass apectrometry. A paleos
on the colluvial unit, Bom Retira, for which one da.
9330 + 160 BP had already been ebrained was sampled
four different sites from widely varying topographu
positiona, ylelding ages of 8750 , 9950, 9565 (<2
and 9970 (+<300) clearly defining onset of Holotene
aggradation. Three ages of the bassl exposurs of U
highest terrace on two different drainages gave 9 .
9330 and 8970 (+<300} BP indicating that main valle.
aggradation began about the sace time as the paleos -
formed, Several dates within and near the top of 1
highest terrace and within the next highest terrace .
ene valley show that incigfon of the hiphest surface
formation of lower elluvial terraces occurred withi:
last 200 years. This surprising result sugges:: tl:
early deforestation in parts of southeasrern bra::.
greatly destabilized river valleys and hillslope
leading to the current state of deeply incised vulir
and gullied hillslope deposita,
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Ensemblc Stability Criterics for Drainage Patterns Develop
on Hillslopes

G Roth and F Siccardi (Institute of Hydranlics, University of i
1 Montallegrs, 16145 Genoa, Italy, IDWEY 2t IGECUNIV)

A simple mods] is presented whith connects the citlic aggradaticn
dation of hillslopes drainage networks to intense rainfall terop
it rep 1 drainnge [ icn and degradation on a plane cob:
by & two dimensional mathematical mede] in which mass and i - 7t
pervation describe water and sediment movement. According *
[WRR, 25(2), 1989), the mechanism of the mawement of acdint
assumied aa the active source of channel differentiation on 3 cor-t”
alar surface at the hillslope seale. Anslysing network sensilivits !

panial filling of the earlicr channe] syutm (hroueh I re
in second and higher order basine. After the carly 19%0s, the frequencyof large
floods, average daily discharge of rribatary sireams. and 1he scdiment load of the
Colorado River d | substantially, The & in flood leequency and
daily discharge is closely refated to a 1015 perceat decrease of annuzl rainfall
frequency during the warm season and Lo a possible 4-6 week sheriening of the
average rainy season. These rainfall changes arc iy lorm lisked to a decrease in
the number of dissipating tropical cyelones over the Colorado Flateau and to a
change in the frequency and effective scasan of ENSO condilions,

H524-6 £430d :

g HILLSLOPE RECORD OF EROSION AND

DEPOSITION CYCLES

J_B_J Harrison (Dept of Geclogy, MM, Albuquerque
KM 87131) and P J Tonkin (Seils Dopt Linceln

. College, Cantorbury, Hew Zealand)

Two cycles of erosion and deposition are

recorded in soil profile morphology and slope

deposits in the eastern foothills of the
Southern

Alps of New Zealand. Both periods of
instability occurred after fires (in 1300 and
_1B40 AD) had destroyed the pre-existing

vegetation. A soll survey of a small drainage
basin revealed a complex mosaic of soils.A
cohceaptual model was devel.uied which?
desctgbes the changes in soll profil
morphology within a cycle of erosion and
depoaition. Four morphogenetic soil profile
classes forn over cne cycle of instabjlity
when maxirmm and minimun conditions of

geometry, woil characteristics, and rainfall i 80 controlled ruie
of drai network It have been earried out, by means of 1
ical model, for differcal parameter sets.

“The results are d with refe totwo ofnee 0

nization on the elope: length of the total netwosk systera that e
area under exam, £, and runofl concentralion at the downstse
plane, R.. Doth ars presented in a non dimensional form witk
the samme charactesistica for & Peano network that developson !
and as Cenetions of 7., the ralio between actunl bottom shea? Lkt
eritical valve. .
“They show that, increasing r., first the developing of & dzainare
the surface can be detected, both in term of L, and R..wi=
walte around r,#c1.5 followed by n quasi-exponential decrea *' -+~
For very large 7. no hetwark formation is observed in teeme ¢
and also the abifity to concentiate ronoll on the surface + * .
Uha inerease of shear steens and sedimenl transpot rate the = ™
out by water and sediments and no stable drainage patiern i« © N
The results cbinined from the simulation of the erosional &7
drainage patterns can be used to give a physical intespresath”
evolution of & network which develops on o hillslope of givh &
sail characteristics excited by a vainfall field non unifonn “‘.
fanction of rainfall intensity only, ie. ra=T.(3), and the srl*™
storms of random duration and intensity, randomly distritt*”
eainfall event can be classified as: b
=on gedive - the rainfall intensity of the storm js s than u -
for which r,51. The paitern of the surisce, ie. lhf preet
organization on the hillslope, is not changed, irrespective of
the slorm; et
aetive - the storm inlensity is sble Lo develop a drainae” !
surface, improving the drai ganisation of the Iulls'l
a stonn duration greater than the characteristie time Loy
organization on Vhe slope, £, is needed; ,
catustrophic - the storm intensity give a r. value for v
washed out by sediments, and if the duration of this '
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