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TEMPORAL SIGNIFICANCE OF VOLCANIC ASH, PETRLFIED WOQOD, AND UPLIFTED
FLUVIAL TERRACE DEPQSITS IN THE CHILENO AND SAN ANTONIO CREEK
DRAINAGES, MARIN COUNTY, CALIFORNIA
WILEN, James E. Jr, Dapariment of Geoclogy, Univ of Calilornia Davis, One Shields Ave,
Davis, CA 956186, wilan@ geology.ucdavis.edu, LANCASTER, Jaremy, 7517 W.
Manchaster Ave, Los Angeles, CA 90045, ALLEN, Jim, Depariment of Geology,
California State Univ San Jose, San Jose, CA, and DAVIES, Robart |, Depariment of
Geelogy, Califenia Slate Univ San Francisco, San Francisco
Uplilted Quatemary cul-and-ill lerraces can provida crucial information in terms of 1he tempo-
ral, tectonle, and fluvial hislory of a given region. Whereas il is not particularly different to
ablain relative dales from fluvial 1errace deposils, there is a paucity of aclual absolute dates
availabla for such deposits in Marin County, California. Several cul-and-fill lerraces as well as
one slraih {errace were investigaled by the primary author during previous research. Although
a ralalive age-daling scheme was devised, no absolute dates were oblained. The purpose of
this sludy s to provide a preliminary characierization ol a recently examined cut-and-fill ter-
races which might provide important informaticn about Lhe liming and rate of uplift in tha
southern Norlh Coasl Ranges.

An uplifted cut-and-fill temace was studied by Lhe authors near the headwaters of the Chileno
and San Anlonio Creek drainages in northwestem Marin County, California. The tertace is
located ~90m ebove the modam flocdplana. Clasls range in size from cobbls to boulder and
are primarily sub-rounded to well-rounded, and oblate {disk} to equant. Clasls are almost
entirely Franciscan and Senoma Volcanies cobbles wilh lesser amounts of Tertiary sedimentary
rocks (Wilson Grave Fh4,?) and petrified wooed fragments. Surace soil color is 5YR 5/8D. Inilial
relaliva age estmates based on soil rubification, geomorphic position, clast compaosilion, and
comrelation with other published data, suggest an age of >300 ka for tha cul-and-fill lerace. Ash
beds as wall as reworked, ashy, fluvial deposits were also found in the terrace deposits by the
aulhors. it Is pessible that the deposils in this study might be correlative wilh lhe Glen Ellen
Famnation located 1o the northeasl. Chemical correlation of the ash geposits is currently under-
way and will hopelully provide crucial information in terms of lhe temporal significance of he
tarrace deposils.
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SEDIMENTOLOGIC COMPARISON OF TWO NEW LAVA CREEK B ASH CCCURRENCES
IN WESTERN COLORADO

ASLAN, Andres and COLE, Rex, Physical and Environmental Sciences, Mesa State

College, P.O. Box 2647, Grand Junction, CO 81502-2647, rcale @ mesastale.edu
Remnants of tha Lava Creek B {LCB} ash, which erupted from tha Yellowstone volcanic center
approximately 640 ka, have been characlerized at two new locations {Prairie Canyon and Peatrie
Mesa) in western Colorado, At both locations, the ash is typically delrital, occurs in paleotopa-
graphlc deprassions, appears to be relaled to aggradational deposilional episodes, and is
capped by resistant Quatemary conglomerates thal presesve the underying ash. Diflerences
between the two eccurences include Lhe position of the ash within aggradalional sequences, ils
thickness, geomelry, degree of lithification, and overall deposilional setling.

In Praitia Canyon, which is very near the Colorado-Utah border and the join between
Garfield and Mesa Counties, CO, the LCB ash occurs wilhin Pleistocene valley fills that are up
to 20 m Lhick, resling on Crelaceous Mancos Shale. The ash occurs as white lenses of well-
stralified sand-size glass shards thal are 2 to 3 m thick, 100 10 200 m wide, and avedia river
gravels, which conslilule the base of the valley fill. The ash is buried by up 1o 10 m of weakly
bedded beige sandy muds that encase minor gravel and sand lenses. A well-cemented fuvial
conglomerala overlies the valley-fill sequence. Siratigraphic relaticns indicate that ash, followed
by siliciclastic sediments, was reworked from hill slepes inte slream bottoms, which led to
slream aggradalion and vallay Rlling. These evenls ware probably triggered by slope destabi-
lization caused by ash deposition and the loss of vegetation from hill slopes.

Pelrie Mesa, a dissected Pleistocena gravel-capped termace resting on Mancos Shale, is
located approximately 9.4 km nertheast of Delta, CO, on the south fank of Grand Mesa, The
ash has a maximum thickness of 2.5 m and occurs as an isolated lens approximalely 150 m
wide, The ash is relatively pure (less than 10 % detrital impurities), strongly cemented by cal-
cite, fainlly faminated ‘o cross-stratified, and locally biolurbaled. The ash resls on a sequence of
wall-stralified sand and granule-pebble gravel (5-8 m thick) depasited in a ralatively low-energy
alluvial setling, 2nd is overlzin by a helerogeneous sequence (15-20 m thick) of poorly sorted
and stratified cobble-toulder gravel deposited in a high-energy setting {alluvias fan?). The strali-
graphic relationships suggest lhat the ash accumulated in an abandoned channel or pond.
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THE BOULDERS OF MADISON COUNTY
BIERMAN, Paul R., Gealogy, Univ af Vermont, Perkins Hall, Burlingion, VT 05405,
phiemman@zoo.uvm.edu, PAVICH, Milan, US Geol Survey, Reslon, VA 20192, EATON,
Louis 5., Geology, James Madison Univ, Harrisonburg, VA 22807, FINKEL, Robert,
Cenler of Acceleralor Mass Spectromelry, Lawerence Livermore National Lab,
Liverrnore, CA 94550, and LARSEN, Jenntfer, Geology Department, Unjv of Vermonl,
Buzlington, VT 05405
Large, quarz-bearing, gneissic bourdars, bolh in clusiers and sitting alone, ara common on the
surface of numerous (~km"2) gebris fans at the base of Virginia's Blue Ridge Mountains,
Widespread debris llows, triggered by exiragrdinarily heavy rains in 1995, were a dramatic
reminder that these fans are actve landloms. Debris llow events, particulary thosa large
enough lo transport the greatar than car-size boulders we sampled, can be a significanl geo-
logic hazard 1c those living on the fans; thus, it is importan! to know the aga and recurrence
interval of boulder deposition.

We measured 10-Be and 26-Al in samples collecled from the lop of 21 boulders on the
General's Fan, a complex landorm adjacent lo Kinsey RAun in westem Madison County, VA.
Medel exposure ages (SL, >60 dag, 10-Be PR=5.17 atoms/g) for thesa samples range from
about 7 10 140 ky. Thers is no relafion between boulder size or boulder height and age; nor is
thera strong spatial patteming of boulder ages on the fan surface. We do not know the nuclide
activity that the boulders contalnad when they were depasiled; nor do we know how much they
have eroded since deposttion. Large inventeries of metearic 10-Be, measured in sail prafiles
underlying the boulders, suggest thal the fan sudaces on which the boulders sit are old and sta-
ble, the oldest exceeding S00 ky.

An exceedance probabllity plot of beulder ages shows a non-randem distribution through the
last 150 ka. Bouldar ages cluster in limes known to be cald (18, 30, 67, 105, and 140 ky), con-
sistent with periglacial processes supplying more boulders at high elevalion andfor mare mois-
lure effective condilions catalyzing increased debris flow activity and boulder franspert.
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NUMERIC AGES OF FINAL CROSS-SCABLAND PLEISTOGCENE FLOODING, COLUMBIA
PLATEAL

LENZ, Brett!, GENTAY, Herman!, HACKENBERGER, Staven?, and CLINGMAN,

Daniglle?, (1) Columbia Geolechnical Associates, 504 East Second Avenue, Ellensburg,

WA 98926, blenz@gcpud.org, {2) Gentral Washinglon Univ, Ellensburg, WA 98926,

(3) Columbia Geotechnical Associates, 904 East Second Avenus, Ellensburg, WA 98926
Research inlo timing ol linal cross-Seabland floods related to recession of the Cordilleran ice
sheel s reported. Numeric ages associated with final flooding span a 600 year period of Upper-
most Pleislocene llood events. Numeric ages associated with linal flooding include a date of
12,800+/-608F on tone from a ruminant killed by one of Ihe lood events, and a dale of
12,130+/-50BP on the exlinc! Jafferson Ground Slolh {Megalcnyx jeflersoni) which was discov-
ered immedialely overlying rhylhmically bedded llood sediments. At least six successiva llood
occusrences post-dale deposition of the Sl Helens Set S tephra (-13,000BP). Sediments
deposited as a result of thasa late lloods include pedogenic and geologic evidence which indi-
cale a depositional hiatus between individual flood events.
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MAJOR, CLIMATE-CORRELATIVE INCISION OF THE POTOMAC RIVER GORGE AT

GREAT FALLS ABOUT 30,000 YEARS AGO
BIEAMAN, Paul R., Geology, Univ of Vermont, Perkins Hall, Burlinglon, VT 05405,
pbierman@zoo.uvm.edu, REUSSER, Lucas, Geolagy, Unviersity of Vermond, Perkins
Hall, Burlington, VT 05405, Ireusser@zoo.uvm.edu, PAVICH, Mian, US Geol Survey,
Reslon, VA 20192, ZEN, E-an, Departmeni of Geology, Unlv of Maryland, College Park,
MO 20742, FINKEL, Robert, Center of Accelerator Mass Speclromatry, Lawerence
Livermore Nalional Lab, Livermare, CA 94550, LARSEN, Jenniter, Geclogy Department,
Univ of Vermoent, Budington, VT 05405, and BUTLER, Eric M., Geology, Univ of Varmoni,
001 Perkins, University of Varmont, Burlington, VT 05405

Large rivers along the mid-Allantic coasl flow through speclacular bedrock gorges as they exit

Ihe Piedmont onto the Coastal Plain and 1heir tidewater reaches. Was this incision drivan by

lectonic or climalic forcing? When did il occur?

In ordar lo infer the cause and understand the fiming, spatial distribution, and rata of the
bedrock incision in two such gorges, we collected >70 samples for 10-Be and 26-Al analysis
from exposed, fluvially eroded culcrops ¢f quartz-bearing schist along slrath temraces of the
Potomac and Sbisquehanna Rivers at the Piedmont/Coaslal Plain transition. Here we reporl pri-
marily on the Potomac garge.

The firel 18 samples, collecied from Mather Gorge below Greai Falis an tha Potomac River,
indicale (hat the mosl prominent strath lerraca, a several km-long bedrock feature 20 1o 25 m
above the current low water level, was abandoned rapidly as Ihe Potomac River incised about
30 kya (SL, »60 deg, 10-Be PR=5.17 atoms/g). Nine samples, collected from water-polished
rock surfaces down a cross-section from this lerrace lo jusl abave tha river, have decreasing
nuclide activities consistent with a fluvial, bedrock incision rate of about 70 cavky and an effec-
live § ky exposure age at water level. Four samgles, collecled Irom below the normal low-flow
level during the 2000 drought, have aclivilies equivalent lo abaun 5 ky of exposure. Thus, 1o
account for cosmic-ray dosing at and Jusi below the waler's surface, we have sublracled 6 ky ol
exposure from older iamace surlace ages.

The incision of Mather Gorge began aboul 30 ky coincidenl wilh a major drop (»50 m) in
euslalic sea lavel, Ihe result of glacial ice-velume increase. Incision is cleary coincident with
cotling climate but we do not know il it was driven by base-level fall or by changes in discharge
and sediment loading. However, the similarity of model exposura ages for samples callected
Irom a km-long transect parallel to the niver and within 2 km of the present-day knick poini at
Greal Falls, suggests ihat retreat of lhe knick paint which farmed the gorge must have been
rapid, lasting only a few thousand years.
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THE STRATIGRAPHY AND GEOMORPHOLOGY DF THE PATOKA RIVER VALLEY,
SCUTHWESTERN INDIANA

DURBIN, James M., ORR, Gregory, and JONES, Ryan C., Geolagy, Univ of Soulhem

Indiana, BE0O University Blvd, Evansville, IN 47712, jdurbin @ usi.edu
The Patoka River is a unique siream in that il heads in the unglaciated uplands of sculh-cen-
tral Indiana, before joining the White Rivar a lew kilomelers upstream from the confluence
wilh the Wabash River. Both the White and lhe Wabash Rivers were major outwash sluice-
ways during lhe Wisconsinan glaciations. This projecl reports an the preliminary data recov-
ered [rom cores exiracted from the alluvium and 1erraces in the lower 2/3 of the Patoka River
valley. Il is apparent from the available map, core and field observations that the unglaciated
bedrock controlled pans of the valley recorded the same glacial and climatic histery wilh 1lu-
vial morphology and stratigfaghy unique to specilic sagments of the basin, In he middle
unglacialed reach of ihe river, he siream conslrucled strath lerraces, with a lhin veneer of
alluvium and’or colluvium in which soils have developad. In the lower reach ol the stream ler-
races are nol obvious, allhough buried paleosals are present at shallow depths within the
alluyium. It is not apparen! if there are multiple terraces and paleosols at this wriling, or what
was lhe exact liming of valley being cul and/ar flled. The history of glaclal meltwater flowing
down the Wabash and While Rivers, when combined with subsfantially more alluvial fill sug-
gests that the frunk streams acted as a lacal base level. As the glactated rivers aggraded, the
tributary floadplalns did as well, at leasl in ihe lower part of the vallay. The Patcka may have
lacked clastic sedimenls and/or 1he siream power needed to construct larraces, and incise
thick alluvial floodplains upstream from Jasper, IN. The climatic history of lhe region during
the latast Plelstocene and the Holacene may be responsiblg, in parl or iolal, {or the develop-
men! of the strath lerraces in the upper and middla parl of lhe basin.
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TRIBUTARY RESPONSE TO LATE WISCONSIN PALEOWATER LEVELS IN THE
NORATHERN MISSISSIPPI'ALLUVIAL VALLEY OF MISSOURI AND ARKANSAS

DOERR, Erica, Dept. of Geosciences, Univ of Arkansas, OZAR-113, Fayetteville, AR

72701, doerr@uark.edu and GUCCIONE, Margaret J., Dept. of Geosciences, Univ. of

Arkansas, OZAR-113, Fayettaville, AR 72701
Tribularies to the Mississippi Rivar racord palecwaler levels of the main channel. When the rivar
slage rises, water backs up into the fribularies and deposils slackwaler sedimant. If river lavels
are high for an exiended time, the 1ibutaries become lemporary lakes and unoxidized lacustrine
sedimenl accumulales.

Cores from iribularies along the Western Lowlands and the Eastem Lowlands of 1he norih-

em Mississippl Alluvial Valley show thal many of lhese valleys were inundaled by flcodwater
associated with lale Wisconsi deglaciation for exiended periods. The floodwaler inundales
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