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Held dau torn die Souch Yuba basin. Califoinia reveal
spadal paiiems of transport and storage of hydraulic mining
sedinrat thai are considerably differeot than parterns' in the
Bear River reported elsewhere. Mountainous trunk channets
of the South Yuba are eroded to bedrock with little evidence"
of sediment storage. Explanations for this contrast with the
Bear River basin, where long-term sediment storage has been
overwhelming, include channel gradient, catchment area, and
differenees in georootphic history.

The anting of sediment transport in the Bear River has been
dramatically different than predicted by Gilben's jymmetrica/
sediment wove modei. La(± of main channel storap in the
South Yuba suggests a sedirrwit wave tnore similar to
Gilbert's concept, although sustained storage and mobility of

in some tributary channels suggest that a skewed
wave model is also appropriate to that basin. Thus, even in
the type locale of Gilbert's model, sediment delivers are
skewed in respect to time. This temporal relationship is more
subtle in the steep gorges of the Yuba basin, but differences
with the Bear River are in degree not kind.
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Aagradatlon and Degradation in Redwood Creek,
Northwestern California, Over Three Tl« Scales.

H A Hade! (Redwood National Pirk, 1125 16th St., •
Arcata, CA 95521 (707) 822-7611)
0 K Hagans, V Ozakl (Both at above)

Aggradation and degradation spanning three tine scales
have been studied In the Redwood Creek basin. Flood-
plain sedlnents several thousand years old and up to
7 7a deep were sampled by backhoe trenches and soli
cores. Results from stratlgraphlc analyses and C14
dating suggest one floodplaln rose about 1.3 in In 810
years (V* SOy), through a ninlnuio of 5 najor episodes
of flood deposition. Individual flnlng-upward flood
deposits laid down between 3620 and 810 ybp range from
40 to 120 CO thick and have weak soil (A horizon)
development. Deposits younger than 810 ybp are less
than 40 CO thick and show little to no soil develop
ment, suggesting episodes of overbank flooding occur
more frequently, but deposit less sediment than prior
to 810 ybp. Kodern (post-1950) flood deposits are
limited spatially and average <10 cm/event. In con
trast, over several decades, a similar aoount of
channel filling (1-2 m) occurred In steep tributaries
In one flood event, but >70S was then removed in 5 to
10 years. Likewise, in the 1964 flood the main chan
nel of Redwood Creek (area • 720 br, gradient -
1.4S] aggraded several meters In headwater areas.
Channel cross section surveys show that subsequent
erosion and transport of upstream flood deposits
caused aggradation downstream during the last 14
years. The locus of aggradation shifted 6 km down
stream In 9 years. Finally, on the scale of one high
flow season, detailed topographic surveys show that
fine-grained gravel 'sheets' 0.2 -1 o high were depos
ited on gravel bars, raising the mean channel-bed
elevation. These gravel 'sheets' are only found In
reaches displaying recent aggradation.- Although
floodplaln deposits provide a long-term record of
sedlisentaticn, they may not document significant
short-term fluctuations in sediment storage and chan
nel morphology due to landuse.
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Hydrologic and Geomorphic Characteristics
of LandsIide/clam-Break Floods in the
Cascade Mountains of Washington

Lee Benda (Dept. of Geological Sciences,
University of Washington, Seattle,
Wa. 96195]

vieihua Zhang (Dept. of Civil Engineering
University of Washington, Seattle, Ka.)

Extreme floods which occur episodically in
confined valleys in the Cascade Mountains

•of Washington due to rapid erosion of
landslide or debris flow dams can lead to
degradat'ion 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 taagnitude. Recurrence intervals
of das-break floods say range between 10\ and
10^ years, and are partly controlled by the
nuaber of potential landslide and debris flow
sices adjacent to confined valleys.
Incorporation of large volumes of vegetative
debris, including entire trees, by the flood
increases the frletional resistance of the flow
and leads to increased flood heights. Periodic
daaaing of Che flood by the debris nay lead to
flood surges. Landslide dan-break floods nay
encompass entire valley floors and generate
extremely high shear stresses up to 2S00 N/n^.
Ercsional and depositional features resulting
from Che flood wave are controlled primarily

• by the aeometry of the valley floor rather
than the geometry of the channel. Erosion cf
sediment by flood waves nay expose bedrock
along channels and valley floors. Massive
deposition of sediment and vegetative debris
leads co-fornacion of terraces, logjams and
flood levees, including boulder berms.
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ReeeA HydreUtologie Changes in Lover Las Vegas Uash,
Clav Counfi', Navada-

I  s. Geelegleal Survey, Federal Building,
Carsal^^. KV 89701; 702-8B7-7600)

1 U Vhltn^ (U.S. Geological Survey, Federal Ceneer,
KS 913, Denver, CO 80225; 303-236-1246)

Las Vegas Ueah drains about 1,600 nl', including
oecropolltsn Las Vegas, to Lake Head on Che Colorado
River. Radiocarbon dating of organic sediments
indicates uninterrupted flood-plain aggradation during
Che last 3,000 years threugheut the louemost 6-l/4Tai
reach of the wash. Several cycles of channel cutting
and filling predate sBplaceDsnt of the lace-Holoeene
fill, which consists primarily of thin, upward-fining
strata of fine-grained sediments chat appear to have
been-deposited by Infrequent, sluggish flows.

The lower wash was ephemeral before settlement; early
historic evidence documents a domlnantly sparse, xeto-
phytle vegetation. Upstream population has grown from
about 5,000 In 1930 to about 700,000 In 1989. Uaate-
vater dlschscge through the lever wash hss Increased In
parallel with population grcwch; flow became perennial
in 1955, averaged 63 ft'/s by 1975, and may average
more than ISO ft'/s In 1969. By 1965, Increasing flews
supported dense phreatophytlc and halophyele growths,
and marshlands were common.

Increasing stresmflov progressively modified channel
morphology, and channel degradation in the lets-
Holeeene deposits was apparent by 1969, when average
flow approached 40 fe*/s. Thereafter, erosion
progressed because of both increasing wsstewater flows
and superimposed flood flews. Erosion, which climaxed
during the flood-dominated atimaer of 1964, cumulatively
removed about 4-1/4 million yd>, or 2,700 aere-fc, and
redepeslced most of It In Lake Head; this volume is
equivalent to a length of 33,000,ft, a width of 200 ft,
and a depth of 17 ft. Extensive damage to roads, pipe
lines, and wetlands resulted, and erosion eenelnues. A
dam presently being censcrueced 2 ml upstream from Che
mouth of the wash will modify erosion and deposition
trends along a several-alle reeeh.
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1BZ HZLLSLOPE RECORD OF EEtOSIOH AND
DEFOSITZON CYCLES

■T a .T HBrrlBon (Depc of Geology. UNM, Albuquerque
KM 87131) an! P J Tonlcln (Soils Dopt Lincoln
Collego, Csntorbury, Hew Zealand) .

Two cycles of erosion and deposition are
reteorded in soil profile isorphology and slope
deposits in the eastern foothills of the
Sonthem Alps of Hew Zealand. Both periods of
instability occurred after fires (in 1300 and
1640 AD) bad destroyed the pre-existing

' vegetation. A soil survey of a snail ^ainage
basin ravealad a coaplax oosaic of soils*A
conceptual tiodel was developed vdil^r
describes the changes in soil profile
■ozphology within a cycle of erosion and
deposition. Four norphogenetie soil profile
classes font over one cycle of instability
when and nininun conditions of

T
erosion and deposition are considered, with
second cycle of instability each of these "
Borphogenetic classes becones the starting
poini; for a new seijuence of soil profile
fortas. Over thirty soils were described anu
assigned to a norphogenetie class. The
coaplete stratlgraphlc record was only foun-
In select^ parts of the landscape. Each
successive cycle of instability .increases tb<.
number of morphogenetic soil profile classG-i
and decreases the area containing the
complete stratlgraphlc record. The
preservation of cycles of instability in
soils depends on the type, rate and tregucnc.
of'erosion and deposition processes and the '
rate of pexlogenesiB.
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Timing and Possible Causes of Late Holocene Erosion and Aggradalioo,
Soutbwesiem Colorado Plateau, USA.

Btrfinrd Hertford (U.S. Geolo^eal Sorvcy, 2255 N. Cem'ini Dr, FlagstalL AZ
86001; 602 527.7159)

Robert H. Weidi (U.S. GcolopeaJ Sumy. 300 W. Ccogrtss SL, Tueun. AZ
85701-1393; 602 629-6821)

Sisce abODi A.D. 1200, streams of the semiand souibwestera Colorado
Plateau have uodergooe two episodes cr.aggradatloQ and erosion on differeiil
cpaiial and temporal scales. The early erosituia] epsode began betumes A.D.
U5CL1250 ud lasted until about AH. 1400. This erosion caused widespread
eoireocheaeat of continuous channels and lowered water tables. Aggradation
beptuuog about AH. 1400 extended into Grsi order basins and resulted b
depouUoo of a valley-axis and a vaSey-margb allinial fadev These depon'u
record the rdlbg and o>enop|nng of the entrenched channels with vdimrnl
derived primarily from adjacent hillslopesasdsecondarily from coUapsbgehaaoet
waU& Peretmialsuifacewaterwasmoteabvndaalihaaaipreseat.andfewlarge
floods occurred b the period AH. 140O-18SO. The cause of thia widupre^
alJitvbiion is probably related to climate anomalies of the Little Ice Age.
bteosification of hilUiopc weathering may hove oeated an oversupply of
scJimeal to aDuvial channels.

The retem erosional episodebegan aboutAH. 1880. although the yevvaries
by.;,,. Tbe croslon was rapid, propagated bto lirst ortler badns. and

resulted b lowered water tables and dc^y mciscd contbuous channels. The
remained wide and deep tmlil the early }940s, suggestbg that scdimcni

was primarDyiransported through the channel system. Although erosion closely
ifcJlowed htunan occupalioa of the area, erosion was probably caused an

tr.!— of summer-eaily fall (warm-season) rainfall ihm b turn was assooaied
vrilb increased frequency of El Nbo-Soulhem Oscillation (ENSO) conditions in
the PdciCc OccdA.

Tl# presftDl aggraddiiofial epnsodc be^n in ibc Cdily t940s and resulted u9
partial fillbg of the earlier channel system Ibroueh dcvdopmeni of doodplabs
b  rvwi and higher order basins. After lbs early 191QS, the frequency of lar^
Doods, average daily discharge of tributarystreams, and the scdiinent load of the
rrinrrtAn River deoeascd substanliaUy. The decrease b Rood frequency and
daily discharge b closely related to a 1015 percent decrease of annual rainfall
frcqoency during the warm season and to a posrible 4.6 week shortcnbg of the
average rainy season. These laiafaU changes are ig turn Unlcd to a decrease b
the cumber of dissipating tropical cyclones over the Colorado Plateau and to a
change b the frequency and effective season of ENSO conditions.

AMS-C14 Evidence for Regional Aggradation
Starting In the Early Uoloceae In Southeaster-
Brattll and for Degradation Due to Deforestaci -

W E Dietrich SDR Montg'omery (Dept. Gaol. S Ceo-m.
Unix. Calif, Berkeley, 94720)
A L Coelho Netto.J R S Koura S N F Femandes (Dept.
Geografla, Inatit. da Geoclenela, tlniversldade Fede;
do Rio de Janeiro, Rio de Janeiro, RJ, Brazil)
J C Davla, I Proctor, J Vogel S J Sootbon (Center i >
Accelerator Haas Spectrometry, Lawrence Llvermore
National Laboratory, F.O. Box 808, Llveroore, CA 9;

Extensive field studies in the hilly uplands of tin
Southeastern Brazilian Plateau has led to the
recognition of at least four collavial units and th;,
terraces chat appear to be of Holocene age and eont.
important clues about Che relationships between clt:
fluetuaclone, base-level changes and cycles of
aggradation and Incision over o broad region. A- ■„
first etep towards testing the hypothesis that ii<.c
deposits record regionally synchronous events vv
collected small amounts of charcoal and leafy mnict;
from a number of sites in the Bananal area and duti-
then using accelerator mass apeetroeetry. A palvov
on Che colluvlal unit. Boo Retire, for which one dv-
9330 *_ 160 BP had already been obtained was sampled
four different sites from widely varying topographti
positions, yielding ages of 87S0 , 9950, 9565 (K2l-
and 9970 (4^300) clearly defining onset of Holocen'-
aggradation. Three agea of the basal exposure of tv<
highest terrace on two different drainages gave 94; .
9330 and 8970 (4<300) BP Indicating that main vallv
aggradation began about the same time as the paleov.
formed. Several dates within and aear the top of it-
highest terrace and within the next highest terracr .
one valley show that Incision of the highest surfxtr
formation of lower elluvlal terraces occurred viihi:
last 200 years. This surprising result suggest* it-,
early deforestation In parts of southeastern br.i.':.
greatly destabilized river valleys and hlllsloin
leading to Che current state of deeply incised vjli-
and gullied hlllslope deposits.
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Eiuembla Stab'ility Criterion for Orainoso Patterns Dcvi-Ii'i*"
on HUlslopoa

G Rolh and F Siceatdi (Inslilule of Hydraulics, University of H'-i-
1 MoiUllegro, 16145 Genoa, Italy, IDWHU at IGECUNIV)
A simple made) b presented which eoiuiects the ctclie aggrsdsii-vi i--

.s.-Un ^ hillsbpes disiaage networks to blense rainfall tempt..;
it icprtsenl drainage fermalfen and degradatbn on a plane coli—by a two dimensienal mathematical model to which mass ami ii:
servalion describe water and sediment mowneat- Acccrdinc ' ''
(WRR, 25(2), 1989), the meehsnism of the movement of scdim-'' ''
amumed as the active source of chsnnel differeutislion on s " "
clsr surface at the hillelope scale. Analyxiog nelwmk eensilivi'l
geometry, noil characterUlics, and rainfall blensity, 80 eontrolkd "i'
ofdnjuage network formalicn have been carried out. by meane rf "■
ical model, for different parameter sets.
The rmults are enmmarircd with reference to tern measures of O'* *

nixalbn on the elope; length of the total network system that <!'>•
area under exam, i.,and runoff eoneenltalion at ihedownsiio-'"'-"
plane, R.. Doth are presented in a non dimensional form wi'" |
the same characteristics for a Peano network that develops on in-
and as functions of T., the ratio between actual bottom sin"-*'
eririeal value.

They show that, bcreasing r., first the developing of a drsii'Yr
the surface can be detected, both b terms of L. and ft.. ><--
value around r.ecl.S followed by aquari-eiponenlialdeeres.- -
Forv«y large T. no network fbnnatbo is observed in term* <'
aod aim the ability to concentrate tnnofT on the surface _
the increase of shear stress and sediment transport rate th<- ■'
oolby water dnd sedimenta and no stable drainage pattern r-'
The reeulls obtained from the simulation of the erosion*' ' ,

drainage patterns can be used to give a physical intetrr't*"'
evolution of a network which develops on a hlllslope of gi**"
toil characteristics excited by a rainfall field non unifotin ^ _
fnnclioa of rainfall intensity only, i.e. r,=r.(i), and the
storms of random duration aod inlenuty, raodomly disttibu
rainfall event eaa be classified as; .it,- .-

Boa eeriee - the rainfall intensity of the stocro is lesa than
(or which r.ssl. The pattern of the surfsee, ix. the
organitalioQ on the hillside, is not changed, irtmpective
the storm; , '

sefive • the storm inUnaily is able to develop a
surface, improving the drainage otganitalion of the 'n''',
a storm dutstion greater than the characteristic tinu'
organisslion on the slope, („ is needed; ,

fclaslroyiic • the storm inlensily give a r. ralne for r
wished out by sediments, and if the duration of this r*


