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8:00 AM  Clark, Douglas H.

REVISED GLACIAL CHRONOLOGY FOR THE SIERAA NEVADA, CALIFORNIA:
LATE-WISCONSIN THROUGH PRESENT.
CLARK, Douglas H., Geology Dept,, Western Washington Univ., Bellingharn, WA 98225,
dhelark @ ce.wwu,adu,

Lake sediment cores and age constrainis on moraines provide a datailed history of glacialion in
the Siera Nevada during the pasl ~25,000 yrs. Lake cores indicate thal Late Wisconsin (Tioga)
glaciers in the Siera Nevada reached maxima by -23,500 14C yr B.P. {Benson et al., 1996),
mainlained those pasitions for abeut 5-6000 yrs, and bagan to refeal by ~17,000 14C yr B.P.
(~20,000 cal yr. B.P). Betwaen 17,000 and ~15,000 14C yr B.P, relreal was gradual and organ-
ized, leaving well-defined racessional moraines that record still-stands or minar readvances in
most east-side valleys. Howevar, after retreating to 66-80% of lheir maximum Tioga lengths, most
glaciars appear io have stagnatad or retreated catasirophically, such 1hat higher recassional
moraines are essenlially absent, leaving anly scattered ermalics and till pockets. Lake sediment
records indicate Lhat this slagnation probably eccurred betwaen 14,000 and 15,000 14C yr B.P
(~16,800-18,000 cal yr B.P). By ~13,000 14C yr B.P. (-15,500 cal yr. B.P), Ticga ice had laraely
or enlirely disappeared from even the highest cirques {Clark, 1997).

Cirques remained eftectivaly ice-free belween 13,100 and 12,200 14C yr B.P. {15,500~
14,200 cal yr. B.P), after which glaciers reformed and advanced, forming moraines assigned lo the
Retass Peak evenl. Recass Paak glaciers lasted only about 1000 yrs, disappearing by 11,200 14C
yr B.P. (12,200 cal yr. B.P). The Sierra Nevada remained largely or entirely free of glacier ice for
the nexi ~9000 cal yr, including during the Younger Dryas chronozene. Cores from lakes down-
stream ol the Conness Glacier indicate that Neoglacialion in lhe range bagan by 3200 14C yr B.P.
(3400 cal yr B.P; Konrad and Clark, 1998), but meraine records demonsirate that most glaciers
did not reach Holocene maxima unlil late in the Litte Ice Age, probably within the last 200 yrs.

Climatic leleconnecticns between North Attantic ocean circulation and Sierma Nevada glaciers
during tha Wisconsin, suggested by playa lake cores and cesmogenic exposurs ages on
maraines {Banson el al., 1996; Phillips et al., 1996), appear to break down by 1he time of (he
Recess Peak advance, and remained absent through the Holocene. This shift suggests funda-
renlal diferancas in climaiic lorcing batween the bwo periods, and complex, non-analogua cli-
mates during the lransitional period.

8:15 AM  James, Allan

EXTENT AND TIMING OF LATE QUATERNARY GLACIATIONS IN THE NGATHWESTERN
SIEARA NEVADA, CALIFORNI
JAMES, Allan, Geography Dept., Univ. South Garolina, Columbia, SC, 29208,
Ajames @sc.edu; HARBOR, Jon, and FABEL, Derek, Dept. Earlh and Atmospheric
Sciences, Purdue Lniv., West Lafayetie, IN 47907-1397; DAHMS, Dennis, Geegraphy
Dept., Univ. Northem lawa, Cedar Falls, |A 50614-0406; ELMORE, David, Purdue Rara
Isolope Measurement Laboralory, Purdua Univ., West Lalayetie, IN, 47907-1397,
Glacial mominas were mapped in a broad area of the western Siema Nevada betwean Sacra-
mante and Aenc based on morphesiratigraphic principles; e.g., lopographic position, ridge mor-
phology, and degree of surface weathering. Lataral moraines in the area include {1} the highest
and least-presarved moraines which which rarely have ridge merphology, {2) a high, weathered
bul well-presarved sat of moraines, and (3) two low, weakly weathered sats of bouldery ridges.
Cosmogenic radionuclide surface exposure (CANSE) datas of boulder ematics and strialad
badrock reinforce field intarprefations of relative ages and consirain absolute surface ages.
Twa boulders on a high, pocrly preserved moraine provided the greatest ages (60.2 and
70.1 kay); the latter is considered & minimum age of thal surface. An arratic ¢n a high, well-pre-
served moraine preduced a CRNSE age of 45.3 + 6.9 ka; in the range of the Younger Tahos
mapped by Phillips et al. {(1996) in the eastern Siarra, Two large erralics on a bouldery moraine
in Bear Valley, mapped as older Tioga, gave CRNSE ages of 18.6 + 2.9 and 20.8 +3.3 ka, simi-
lar to the Tioga 3 of Phillips et al. Eight of 1sn GRNSE dates from a iransect up the granilic fank
of Old Man Mountaln clustered around 14.4 ka providing a fairly precise CRNSE age of dami-
nant younger Ticga moraines in tha area.

No CRNSE date was older than 70 ka. Although more dales are needed, these preliminary
resulls suggest rapid erosion and peor presenalion of older meraines on northern Sierra wast
slopas. Dominant fataral moraine ridges ara relativaly young, moraine ridges from oxygen isctape
slage six and earlier glacial acvancas are poorly preservad, and there are at least two distinct
Tioga moraine sels.

8:30 AM  Gillespie, A. R.

FAN-MORAINE SYNCGHRONY, SIERRA NEVADA, CALIFQRNIA

GILLESPIE, A. R., Dept. Gecl. Sci., Univ. Washinglon, Seatlle WA 98195,

alan@rad.geclogy.washinglon.edu; BIERMAN, P. R., Univ. Verment, Buringlon, VT
Alluviation on fans beneath glaciated drainages is thought to be coarsely episcdic, dominanlly
controlled by the supply of sediment at the range front. Periods of major aggradation may occur
at the end of glacial advances, when both abundant till and water for transport are avaifable. In
cenltrast, nearby fans baneath unglaciated drainges should nol exhibit 1he same history of aggra-
dation. If fan aggradation is episcdic, Ihen even with a constant rate of soil development alluvial
fans of different ages should be separable using spectral remote-sensing techniques (Gillespie
et al., 1986). This affords an excellont opperlunity to map alluvial fan units over great distances,
given similar lithologies and climatic histories. Howevar, the fundamantal model remains to be
demonstrated. We have meppad the drainages and alluvial fans of Gonwict Greek, Siera Nevada,
and compared them to existing maps of tha Corwict Greek moraines to establish clear morpho-
stratigraphic relations over a pariod of multiple glaciations. Same alluvial {ans have bean con-
structad around Convict Creek, an axial stream cutting through the Tioga moraines. Aggradation
on thesa fans could (but need not) have occurred cantinuously sinca the Tioga glaciation. Other
fans originated from ancestral axial streams that have been abandoned since glacial retreat from
Tobacco Flat, such that aggradation ceased at that time. Ye! other fans originated from high on
the lateral moraines when the glaciars were advanced, and have been inactive since deglacia-
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tion, Cosmogenic dating of granitic boulders from the fans and corralaliva moraines establishes
the general synchrony betwaen fan aggradation and gracial retreal. Fans and 1he correlalive
moraines have similar ages, and fans associatad with pre-Tioga moraines {»25ka) do not have
posl-LGM ages (e.g., <16ka} as might be expecled it climate alona, and nol sediment supply,
coniralled aggradation in this environment. Axial fans and abandoned laleral fans have similar
cosmogenic ages, which could enly happen if both have been inactive since deglaciation.
Therelore, it appears that ihe ‘glacial' medel of episodic fan aggradalion is valid, a1 laast for tha
easlern Sierra Nevada.

8:45 AM  Hakala, Katharine

LATE QUATERNARY COLD PERIODS AT GRASS LAKE, SOUTHERN CASCADE RANGE,
CALIFORNIA
HAKALA, Katharine, Dapt of Geology, Univarsity of Pitisburgh, Pillsburgh, PA 15260,
khakala+@pitl.edu
Grass Lake (40°45'N, 122°10'W, 1540 m) occupies a small volcanic basin in the ponderasa ping
forest of the seuthem Cascade Aarge in nofhern Calilornia. A lake sedimant core records intar-
vals of sparse vegelation suggesling periods of low summar tamperalures.
Radiccarbon dates imply these cold periods cceurmad about 32, 25, and 19 cal ka and comre-
spond 1o alpine glacial advances in tha Sierra Nevada (Phillips et al., 1996) and Washington
(Thadkray, 1996).

Cold period | (33.2-32 cal ka) coingided wilh an exceplicnally cold stadial in Greenland
between Intersiadials 5 and 6 (Dansgaard el al., 1993; Grootes el al., 1993; Mease et al., 1994),
Precipitation was high al Grass Lake but dense fores! disappeared within decadas, implying
rapid cooling. Summer tamperalures decreased as summer insolation reached maximal levals in
mid-latitudes and low levels in high latitudes (Berger, 1978}, Mid-latilude warming in weslem
North America may have strenglhened the Pacific Subtropical High (PSH) so that summer
northarly winds associaled wilh the anticyclone advecled very cold air frem high latitudes, cool-
ing the western North American coast,

Cold pariod 1l developad gradually as summaer insclalion decreased. Decraasing pollen cen-
cenlralions and lithalogical changes suggest cooling after 27.5 eal ka, following Interstadial 3,
Continuad cooling is implied by the disappaarance ¢f Sympharicarpos (snowbarry} at 26 cal ka;
limited pollen accumutation after 25,8 cal ka; and diminished deposition of sill'clay at 25.3 cal ka,
suggesting sadimant deflalion associated with sparsa vegetation. The cooling culminated 25-24
cal ka, coincident with drought in the weslem United States and exireme cold in Greenland.
Increases in silticlay and pollen at 23.4 cal ka mark the tarmination of the cold period, suggesling
warming relaled to Interstadial 2. A summer inselalion minimum at 21.5 cal Xa was not associ-
ated with extreme cold.

Cold pariod Il began 19 cal ka as summaer insolalion and precipitation increased in northern
California. Mid-latitude warming may have sirengthened the PSH so that summer northarlies
advected cold air from lhe CIS, cooling the Pacilic coast slales. Cald conditions persisted in the
southem Cascade Range for al least 2,000 years.

9:00 AM  Swanson, Terry W.

36-CL EVIDENCE FOR MAXIMUM LATE PLEISTOGENE GLAGIER EXTENT IN THE
CASCADE RANGE DURING MARINE ISOTOPE SUBSTAGE 5D

SWANSON, Terry W., and PORTER, Stephen C., Department of Gaclogical Sciences,

Universily of Washington, Seallle, WA 98195-1310,1swanson@u.washinglon.edu
Six well-preservad moraines in the Icic'e Creek drainaga of the soulhern North Cascade Range
ware daposiled during Late Pleistocene glacier advances. Waatharing data and 82 36-Cl ages
support subdivision of lhe glacial record into thrae drilts. Leavenworth drift includes four succes-
sivaly younger moraines: Leavenworth | and Il and Rat Greek | and IL.
The 36-Cl agas of the Leavenworth and Rat Greek moraines fall within the span of marine oxy-
gen isotopa stage (MIS) 2. Ages for the more-extensive Mountain Home drifl imply corralation
wilh MIS 4. Peshastin drifi, initially inferred to be equivalent lo or older than MIS 6, has mean
36-Cl ages of 106-113 ka (n = 9) if long-lerm mean erosian rates in the range of 1-4 mm/ka are
adopled. Therefore, this drifl is provisionally correlated with marine oxygen isotope subslage
{MISS) 5d. It is unlikely that Peshastin drifl was deposiled during late MIS 6, as such an interpra-
talion would require erosion rates 2-3 limes higher than appears reasonable for the sludy area.
The 36-Cl chronclogy implies that the last three Gascade glaciations ware in phase with varia.
tions in Northern Hemisphera solar insolation at 47°30" N.
The lowest Late Pisislocene July insolalion value, which would favor strong summer ceoling and
positive glacier mass balance, oscurred during MISS 5d, Negalive valuas ware less extreme dur-
ing MIS 2 and 4 and lale MIS 6. Alihough the marine oxygen isotope record implies greater
global ice volume during MIS 2 and 6 than in MIS 4 and MISS 5d, (he integrated ice-volume sig-
nal is primarily controlled by the continental fce sheets. Whereas first-order flucluations of alpine
glaciers and ice sheets may have been broadly synchrenous, lheir maximum expansions may
nct have been. Allhough an MIS 6 age for the Peshastin drift cannot be ruled out, the evidence
and argumenls for a MISS 5d age are more compelling.

9:15 AM  McCrumb, Daniel H.

USING THE RING CREEK LAVA FLOW TO DETERMINE THE EFFECTS OF SNOW COVER
ON GHLORINE-36 PRODUGTION IN HOWE SOUNB, BRITISH COLUMBIA

MCCRUMB, Daniel H., and SWANSON, Terry W., Quatemary Research Cenler, Universtty of

Washington, Seatile, WA 98195, mecrumb@ u.washington.edu, tswanson@ u.washinglon.edu
The Ring Creek lava flow was erupled into the Mamquam Valley following lhe relreat af the
Cerdileran Ice Sheet (CI5) loba Irom its late-glacial position in Howe Sound, British Columbia.
The dacite llow overlies a delta lhat prograded into a proglacial lake impoundad within the Mam-
quam Valley during this latest advanca, The Ring Creek fiow is constrained by maximum and mini-
mum limiting C-14 ages of 12,730 cal. yrs BP on a insitu slump collected from he topset beds of the
delta, and 10,570 cal. yrs BP on charcoal collected from an alluvial fan that overlies the lava flow.
Surface samples were collected lrom the Ring Greek llow lor CI-35 dating along an alliludinal
iransect (300-700 m) to test the effacts of snew cover on CI-36 produclion.
Caleulated CI-36 ages are progressively younger with increasing elevation when corrections for
snaw cover are not included in the calculations. Samples collecied from 300 meters a.s.l. have
minimal winter snow cover and a Cl-36 age of ca. 12,500 CI-3B yrs BP Is consislen wilh the
closesl limiting aga of the lava flow. Samples collected from 700 metars a.s.l. wilh longer winter
snow ¢over average ca. 2000 CI-36 yrs BP younger than trua age of ihe lava flow.
The above data allow us 1o address three imporlan issues. First, Gl-36 ages Irom low alavation
posltions on the dacite flow validale the production ratas used lor resonstructing the regional
deglaciation history of Howe Sound. Second, CI-36 ages from this low elevalion site provide a
minimum age for lalest deglaciation of the CIS from Howe Sound. Third, uncorrected CI-36 ages
can be used lo detarmine Holecene snow cover. Understanding snow cover and ils significance
lo cosmogenic isctope preduction is imporiant because aven in an area of refativaly low modem
snow cover, effects over the Holocene may impacl surface production rates.
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