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9:30 AM  Bilderback, Eric L.

HEG|ONALLY SIGNIFICANT RECORD OF LATEST PLEISTQOCENE AND HOLQCENE
'ALAcmTION IN THE NORTH CASGADES, WA
6 B||_DEF|BACK. Eric L., Geclogy Dapt., Western Washingicn Univ,, 516 High St. MS 8080,
galiingham, WA 98235, bildere @ co.wwu.adu; CLARK, Douglas H., Geslogy Dept. Western
washinglon Univ., 516 High St., Bellingham, WA 98225
cams collected fram fiva fakes adjacent 1o two sets of post Wisconsin maximum morainas
 the Alping L.akes Wildemass, WA, preserva detailed records of the liming and axtent of the
P ticns. The Enchaniments Lakes Basin in the Alpine Lakes Wildarness contains two well-
gamawed sets of moraines that record pericds when ragional climate was substantially colger
Pmsawenar than present. The absence of a 450-yaar-old Meunt 81, Helens lephra (Wn} on bolh
s inner (Br)'l'lhild) marainas or the glacially scoured surface behind the momines indicatas thay
g Littla 18 Age equivalant (Waitt et al., 1882). Waitt et al. {1982) argued thal the cular marines
isingamen) are early Holecena rather than latast Pleistocene on tha basis of qualitativa
sealharing charactaristics and the presence of the 6800 14C yr B.P. Mt Mazama ash. The dis-
jction &5 important to palseclimatic sludies bacause the early Holocens has generally baen
pought lobo & time of warmth and regicnal glacier retraat,
pagrelic suscaplibility analyses of the mulliple cores collected from the Enchaniments Lakes
cviside the cider moraines indicate the presance of multipla ash layers thought to be the Wn
and Mazama tephras and show evidaence of glacial sadiments underlying the older taphra
r, The outwash in some cores is separaled by a thick saquence of low-susceplibility, proba-
oprganic rich sedimant. This pre-Mazama interval has a maximum thickness of about 92 cm
inone of the collactad ceras, implying either a high organic sedimentatien rate between an
garly Holocene glacfation and tephra deposition or a mederate organic sedimentation rate after
g be-Pleistocane advance and before tephra deposition.
Ongoing delailed dating of the sediment cores (lephrechrenologic, AMS-radiecarbon, paleemag-
netic) and cosmogenic exposure dating of moraines and glaciated badrock will enable us to
establish & high-resalution, continueus, and regionally corralatable chronology of glaciation and
sedimentation for the area.

945 AM  Lundeen, Kari A.

AGE CONSTRAINTS ON LATE-GLACIAL ICE FLUCTUATIONS IN THE SAWTOOTH
MOUNTAINS, CENTRAL IDAHO
LUNDEEN, Kari A., Dept. of Gaeclegy, |dahe State University, Pocateilo, 1D 83208,
lundkari@isu.edu, THACKRAY, Glann D., Dapt. of Gaology, idaho State University,
Pocatello, ID 83209
gasal dales from two lake cores in 1he eastem Sawteoth Mountains of central Idaho constain
glacial ice valume fluctuaticns during latest Pleistocene time. Thase dates, coupled with ralative
waalhering data and equilibrium line altitude (ELA) estimalions, indicate thel near full-glacial lce
voume was maintained into late glacial tima.

Threa AMS radiocarbon dates have been obtained from two cores laken from MacDonald
Lake, locled in the lowar porlion of Yellow Belly Lake Valley. A date of 10,590 ka was cbtainad
from a detital wood sample at a depth of 126 cm in the core, The weed was contained within a
shy elay horizen, which grades downward into clay and basal fine sand.

Two samples of erganfc material from a second core yielded dates ot 11,640 ka, at a depih of
132em, and 11,920 ka, at a depth of 140 ¢cm, At 132 em, the sediment is clayey sill, underain by
23,5 ¢m of inlerbeddsd sands and silts; a second clayey silt bed lies at 14 cm depth, overly-
ing siit and 2.3 cm of basal sandy silty clay. All three dated horizons lis directly above basal inor-
gank: glacial sadiments, and thus provide minimum limiting dates for an assoctated moraine.

Moralne deposits in Yellow Belly Lake Valley and three othar valleys in the Sawtooth
Neuntains have baan split into three age groupings based on relative weathering criteria.
WacDonakd Laks is located directly upvalley of the second moraine group; tharefore, the three
dales provide minimum limiting ages for this meraine group. As all three meraine groups lie In a
namow elgvational ranga in the low-gradlent, lower porlion of tha valley, their estimalad ELA's lie
ina namow rangs as well. Together, the radiocarbon dates, felalive weathering data, and ELA
esiimalas indicata that near full-glacial ice volume was maintained well inlo |ate-glacial tlima, pos-
shy because of ralnvigorated almospheric iransport of Pacific maisture.

10:15 AM  Armour, Jake

AUTE PLEISTOCENE AND HOLQGENE HIGH-RESOLUTION GLACIAL AND
FALEQCLIMATE RECORD FROM NORTHERN NEW MEXICO
ARMOUR, Jake, jarmour@unm.adu, FAWCETT, Pelar J., and GEISSMAN, John W.,
Depl. of E&PS, Univ. of New Mexico, Albuquerque, NM, 87131
The Winsor Cresk drainage in the southem Sangre da Gristo Mountains of New Mexico conlains
gomorphic evidence of both vallay and cirqua glacial aclivity ranging In age lrem 1ha [ale
Peislocene (0 tha late Holocene. Sediment cores recoverad from alpine bogs trapped bahind
Phedale moraines belaw Laka Katherine cirqua contain & high-raselulion record of climatic
spanning this interval. Analysis of the sadimenielogic and magnslic minaral properties al
cores togethar with several radiocarbon dates allows the precise dating of both glacial and
Torrglacial climatic changes. The base of the deepest cores reached glacial Uil {confirmed by
EPR datg), which is overlain by a decimetar-thick interval of rock flour-rich clay. Above this is &
~3meler thick sequence of laminated lake clays which becomea more massive lowards the lop.
The hke clays grade up into -2 meters of gyttia which is punctuated by thres sand and/or
Sanic rich layers.
Tris lakg-bog transition is gradaticnal, describing the lila cycle of an alpine catchment; how-
&, Superimposed on this lang-term cycle are a number of distinet sadimentary events marking
s of dramalic environmental changs, These include the final recession of Pinedals valley gla-
<418 (basal age of 12,120 y.b.p. - all dates In radiocarbon years), a possible Younger Dryas
‘“_E‘radvanca {ending just befora 9,765 y.b.p.) and a mid-Holocene dry (and warm) period
(-3. 00to 5,010 yb.p.). Tha late Holecena is marked by an early Neog'acial cirque advance
£00 Y-Ib-D-) and two periglacial events comelative with the middle Neoglacial (-2,800 y.b.p.)
A Litla lca Age (~120 yb.p.). The age modal from these cares Indicates an Increase in
al mtes iImmediately following the glaclal evenls, as well as a prolonged pericd of
tesain Sadima[\tation rates during the mid-Holocane, Total erganic carben dala lends support to
o lrprelations by indicating times of high and low bielogic productivity coratalive with peri-
Srvirenmental change within the range.
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10:30 AM  Fawcett, Peter J.

REGIONAL ELEVATIONAL RESPONSE TO GLAGIAL AND MID-HOLOCENE CLIMATE
PERURBATIONS IN NEW MEXICO

FAWCETT, Pater .., ANDERSON, Roger Y., ABMOUR, Jake, Dapt. of E&FPS, Univarsity of

New Maxico, Albuquerque, NM 87131, fawcett @unm.edu, and ALLEN, Bruce D.,

New Mexica Bureau Mines & Mineral Resaurces, Socarro, NM B7801
Two high-resalution palecclimate records from different environments and elevations in Naw
Mexico ara compared to delermine how synchronous the late Quatemnary climate change events
wexe in this region. Tha liming of late Pleistoecene and Holocene valley and cirqua moraines in
the southem Sangre de Cristo Ranga of norlhern iNew Mexice has been constrained by a
lake/bog record below Lake Katherine cirqua. Three alpine glacial events occurrad: the termina-
tion of a late Pinedale valley glacialion just prier to 12,120 yrs B.P. (all dales are radiocarbon
years), a possidle Younger Dryas equivalant cirque glaciation {ending before 9,785 yrs B.P), and
an early Neaglacial cirque glaciation (3,700 to 3,300 yrs B.R).
Each of these high-slevalion (> 3,200 m) glacial events is comrelativa with a relative highstand in
pluvial (and playa} lakes 130 km o the south in the lower elevation Estancia Basin (~1,800 m).
Thg final in a series of late Pleistocense highstands of pluvial Lake Estancia ierminaled at
12,490 yrs B.P, with a later, smaller highstand that tarminated bafore 9,650 yrs B.F: During the
mid-Holocene, Eslancia basin dried out and winds cut nearly 100 playa basins into the
Pieistocene lake loor. The blowsul basins were reoccupied by waler beginning around 4,220 yrs
B.P. This early to mid-Holocene dry evant is also reflacted in tha Sangre de Cristo record by
markedly reduced sedimenlation rates, The hydrelogic balanes in Estancia basin depends on
winter groundwaltar recharge and runoff from the inlermadiate elevation Manzano Mountains
(~2,400 m) and evaporation in the basin itself. The Sangre da Cristo glacial events also require
coeler ¢limates and enhanced winler precipitation. We suggest that the major control on the
hydrology of both enviconmants is the amount of winter precipitation, wilh summer precipitation
(.. early Holocane) being of secondary importance. Comparison of thase twe racerds cenfirms
that in the soulhemmost Rockiss, regional responses to climate changas associated with the last
glacial termination through the Holocene are expressed at al elevations and reflect large-scale
changes in almospharic circulation.

10:45 AM Dethier, David P.

THE COSMOGENIC ISOTOPE RECORD QF LATE PLEISTOCENE INCISION, BOULDER
CANYON, COLORADO
DETHIER, David P, and SCHILCGEN, Taylor F,, Department of Geosslenceas, Wiliams
Cellege Willamstown, MA 01267, BIEAMAN, Paul, Department of Gealegy, Univarsity of
Vermont, Burlington, VT 05405; and CAFFEE, Marc, Centar for Accelerator Mass
Spectromatry, Lawrence Livermore Naflonal Laboratory, Livermore, CA 94550
ddethter@wiliams.edu
Gaomarphic relations and cosmogenic 26Al, 10Be, and 14C dating link lale Pleistocena lemaces
along Bouldar Canyon, Colorado with Front Range moraines and surfaces on the adjacant High
Plains. Bull Lake moraines along upper Boulder Creek have minimum average 10Be and 26Al
ages of 101 + 21 ka and 122 + 26 ka and Pinedale meraines have average modal ages of
16.9 = 3.5 and 17.5 = 3.6 ka. Isclated terrace remnants 20 1015 m above grade giva a model aga
of 130 £ 27.5 ka, More extansive fill terraces 15 1o 4 m abieva grads have avarage model ages
from ~ 30 to 10.5 ka (early to lale Pinedale). Low terraces and fans built from tributary calch-
ments show that Boulder Creak has bean within 4 m of grade throughoul Holocene time. Inses,
closaly spaced Pinedale-age terracas record raulliple pulses of local aggmdation and incision
5 to 20 km downstceam from Pinedale moraines, implying that gfacial events controlled terrace
formalien. Relative soil development and sparse radiomalric ages suggest that the Louviers,
Broadway and Piney Creek Alluviums downstream on the High Plains comralate with the threg
graups of terraces afong Boulder Creek. Louviers and Broadway surfaces are only 7 and 4 m,
respeciivaly, abova grade, indicating downstream convergence of terrace prefiles, and slower net
incision in tha High Plains in late Plaisiocene time. Since - 600 ka, net incision rates on the High
Plains near Boulder Creek have been ~0.04 m/ka, wheress ratas in Boulder Canyon have aver-
aged ~ 0.15 mv/ka since about 130 ka. Extrapolating late Pleistocene rales to middle Fliecene
lime givas 375 m of nel incision In Boulder Canyon, deeper than the modemn canyon.
Downcutling rates along Boulder Canyon must have increased since early Pleistocene time, par-
haps as bedrock knickpoints migrated upstream in respense o increases in snowmelt discharga.

11:00 AM  Klein, Jeffray

YOUNGER DRYAS IN THE RCCKY MCUNTAINS AND CALIBRATION OF 10BE/26AL
PRODUCTION RATES

KLEIN, Jafiray, Physics and Astvonomy, U. Penna., Philadelphia, PA 19104,

jklein@ physics.upenn.edu; GOSSE, John C., Geolagy, L. Kansas, Lawrenca, KS §6045;

DAVIS, Thompson P., Nat. Sciences, Benlley Collega, Waltham, MA 02452; EVENSON,

Edward B.,EES, Lehigh U., Bethlshem, PA 18015; SCRENSON, Curtis J., Geography,

U. Kansas, Lawrence, KS 66045
Measurements of cosmogenic nuclides in boulders deposited on a momaine separating two lakas
in the Tilcomb Basin (3231 m ast) in the Wind River Range in Wyoming (109W 43.12N}), known
o have been deposited during the Younger Dryas from radiocarbon dates on core samples from
the lower leka {c.f. abstract 25238 from GSA 1999, Denver, Ca.) pravide a means of calculating
the production rates of 10Be and 26Al averaged over tha past 12 ka.
Recent evidence {Braucher, R. et al., EPSL 163(1988)197-205) supggesis that the conlributions of
muons to the production of 10Be and 2BAl have bagn ovar estimated, and the new best asti-
mates place the muon contribution al sea tevel and high lalilude 1o ba 3% (or lass} instead of the
formerly assumed 15-20%. Based on seven 10Be maasuremants and six 25A1 measuraments
and an exposura age of 12.35 +~ .75 ka (middle of the Youngar Diyas chren}, the estimatad
10Be and 26Al production rates at the sita of measurement are 52.2 +/- 6.4% atoms/g of
quartzfyr and 302 +/- 7.3% atoms/g of quartz/yr, respectivaly. Cormecting these values for an esti-
mated snew cover weuld increase them by batween 1.4% and 4%. Scaling these values to high
latitude (>60 dagrees) and sea lovel using a scaling relationship based on the nuclaenle scaling
of Lal (EPSL 104{1591)424-30} but a 3% muonic contribution al sea level, the normalized pra-
duction rates are 5.05 +- 0.35and 29.0 +/- 2.2 atoms/g of quartz/yr, whereas basad on the for-
mer scaling ralations, Ihe sea-lavel high-latitude preduclion rales would have been 5.52 and
31.7 atoms/g of quartz, respactively.
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