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tion, oxygen isotopic composition of precipitation, volume of glacial mettwater input. and oxygan
|sotopic compesition of meltwaters as inputs to the model. Output from 1he model Includa the
volume and Isotepic compasition of the outflow from each lake basin. We have used the pub-
\ished isotapic composition of the melt waters from glacial Lake Agassiz as input to the model
and have adjusted the volume of melt waters passing through the Greal Lakes basins to match
both the known drainage pathways and the isotople composition of 1he lake watars darived from
oxygen isolopa studies of cores from the lake basins.

Estimates of outtow from the Graat Lakes system are highest during the aarly history of the
\akes and during lowstands of the lakes whan oxygen isotopic composition of the lake walers are
\ha most negalive. Tha maximum values during thesa intervals are slightly less than 0.03
Sverdrups. This rate of outflow through the St. Lawrance seaway, by itself, does not appaar to ba
sufficient to provide the fresh water ‘cap’ on the North Atlantic as estimaled by published models
of thermo-haline circulation. Additional input fram the marine and southeastern-mast portions of
the Laurentide Ice Shaet, as well as the Scandinavian Ice Sheet, are neaded to provide enough
stac o shut oft the formation of North Atlantic Desp Waler.

Rea, David K.

AMD SEASONAL CLIMATIC VARIABILITY IN THE NORTH AMERICAN MID
#2NT DURING THE YOUNGER DRYAS: A STUDY OF LAKE HURON VARVED
DIMENTS
REA, David K., GODSEY, H.5., and MOORE, 1.G,, Jr., Dept. of Gealogical Sclences, Univ,
of Michigan, Ann Arbar, M1 48109-1083, davidraa @ umich.edu; LEWIS, GC.EM.,, Geal. Survay
of Canada, Atlantic Geosclence Cenire, Darimouth, NS, B2Y 4A2; SHANE, L.CXK., Limnol.
Res. Centar, Univ. of Minnasota, Mirmeapolis, MN 55455; and SMITH, A, Dept.of
Geology, Kent Stale Univ., Kent, OH 44242, ’
A sequence of varved sadiments of earty Holocene age was racavered in a large-diamater
plston core raised from 123 meters depth in northwestem Lake Huton. The upper poriion of this
cora Includes 264 rad/gray couplels. The lower red layer is characterized by springtime pollen
and the ovarlying gray leyer of sach Is chamacterized by late summer and fall polten. The contact
betwsen the red and gray layer Is gradaticnal, and between the gray and ovar lying red horizen is
sharp. The varves are commonly 1 to 2 ¢m thick; 25 thiekar varves divide the sequence into
upper and lower sections. We intarpret the thickness of the varve layars as reflacting runoff and
sadicmant input 10 the fake, and the rad/gray celoring allows us ‘o exarriine seasonel difterences
as well as annual variability. Image analysis was used to enumerate rad and gray layer thickness,
and thess data ware subject lo spectral analysis by both the Blackman-Tukey autecomelation
tachriqua and the multi-lapar method. Results show significant varibility at periods of 2.3-2.6
years associatad wilh the Quasi-Bienntal Oscillation, 3.4-3.8 years assoclated with ENSO, a
paak at 7.3 years similar to that of the North Allantic Oscilation, and & longer period of about
15 years. Evolutionary spactra 'maps' for the varves shaw three pariods of climatic siabllity
saparated by 10-20 year transition intervals, cne of which is ansociated with the thick varves.
Tha older part of ths saquence displays more variability in the red layers assaclated with spring
meling and runoff. In tha younger part of the sequenca {he variability |s dominated by variation
in the late summer and fall part of the seasonal cycle.
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THE BIRTH OF POST-GLACIAL LAKES: A TALE OF STABLE ISOTOPES
LINI, Andrea, Geolgfy DE%I_JEMV. of Vermont, Burlington, VT 05405,

alini@zoo.uvm.edu; L , Suzanne, School of Natural Resources, i

\Bfl'i‘ﬂousl osn. VT 05405; BIERMAN, Paul, Geology Dept., UVM, Burlington,
Carbon and nitrogen stable isolope and C/N ratio analyses performed on bulk organic
matter from cores recovered from the depocenters of two Holocene post-glacial Inkes in
porthern Vermont provide significant insights into the response of lacustrine ecosysterns
to past environmental and climatic changes. The two lakes have contrasting
sedimentation histories reflecting differences in the geomorphology and hydrology of
their watersheds. The contrasting sedimentation histories are also reflected in the
isotopic records of the two lakes. Both the carbon and mitrogen isotopic signature and
the C/N ratios of the sedimentary organic matter have been used to time the onset of
lacustrine primary productivity and examine fluctuations in the relative coniributions of
terrigenous and aquatic organic matter to the sediments throngh time. Furthermore, the
combined use of isotopic aod C/N data allow us to distinguish between macrophyte and
algal organic matter tn Lhe sediment. The isotopic data show that in the studied lakes
aquatic communities were nol fully established until about 500 to 3000 years after the
glaciers left, thus providing valuzble indications about the time necessary for lacustrine
biota 1o recover from extreme climatic events, In particular, the isotopic records indicate
that the response of land vegetation and lake biota to deglaciation was more immediate
in the lower altitude lake (Riterbush Pond, 317m asl). In the higher altitude lake
{Sterling Pond, 1000 m asl), it took about 3,000 years longer for aguatic primary
producers to become 2 significant source of sedimentary organic matter. The difference
between the. two records reflects different revegetation patierns and the delay in the
establishment of aquatic productivity in the alplne zone, where the higher altitude leke is
located. B
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CARBON CYCLE GEOLOGY OF GREEN AND SPECTAGLE LAKES, MINNESOTA, AS A
GENERAL MODEL
GREGORET, Amy, Limnelogical Resaarch Center, Univarsity of Minnesota, 310 Fillsbury Dr.
SE, Mpls, MN, 55455, gmgUOOB@lc.umn.edu; DEAN, Walter E. Jr., U. S. Geological Survey,
Box 25046, M5980 Federal Centar, Denver, GO 80225-0046; KELTS, Karry, Limnological
Research Center, Univarsity of Minnesoia, 310 Pillsbury Dr. SE, Mp's, MN, 55455
Although lakes are small featuras en {he landscape, they represent a significant sink for organic
and inorganic carban. in Minnesota lakas, documanted Halocens shifts in the magnitude and
style of carpon accumnulation are linked to ragional climate history. The sedimentary recards of
two small Jakes less than 1 km apart in gast-central Minnesola show divergsnt carban accumula-
tion histories relaled to Holocans climatic, hydrologic, and landscape changes. Grean Lake, an
apen besin, has sedimants fich in authigenic carbonate until the cultural horizon, when organic
contant increases. Speclacle Lake, 2 elosed basin, shows an ebrupt Mid-Holocens switch trom
carbonale- 1o erganic carbon-rich sediment, whereafter sediments conslst primarfly of algal
organic matter. In order to undarstand the tactors foreing these and mara subtle shifts In lake
carbon slorage, a flux-reservoir made! of aquatic carbon cycling is daveloped which includes
biotic, chemical, physical, and hydrelogic controls on the system, as wall s the isotopic slgna-
tures of G, H, O, and N conslituents. Because all lakes share charactaristic components of the
carbon cycle, & process modal of carbon dynamics is broadly applicable to lake systems
throughout the warld.
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LATE-@%IAL AND EARLY HOLQCENE STRATIGRAPHY AND PALEQECOLOGY OF
AKE, NOVA SCOTIA, CANADA
SPOONER, lan 5., Dept. ol Geology, Acadia University, Wollville, NS BOP 1X0,
jan.spooner@acadiau.ca; TERRUSI, Lisa and DOUGLAS, Marianne, S., Dept. of Geology,
University of Toranto, 22 Russell S1. Toronto, ON MBS 3B1 i
Lake sediment, diatom, sponge spicula and pollen stratigraphy of sediments Irom Taylor Lake,
eastern Nova Scolia reveal changes in vegetation, ecology and climate during the Lats Glacia
and Early Holocene. Though |he Taylor Lake site was daeglacialed in advance of Youngar Dryag
(YD} cooling the dialom and sponge spicule dala indicate lhat a pre-YD warming trend wasg
absant. Tha Younger Dryas inorganic marker horizon (¥Dimh} is coarse-grained, exhibits
reduced pollen concentrations and confains no dialoms or sponge spicules. Complale ice-cover
was thought ko prevail during (he ¥D and 1he development of auleis and perannial SNOW covar
was likely at this time. The YDimnh was formed as a conseguence of poth increased sadimena.
tion rates associaled wilh landscape inslability and reduced productivily.

Posl YD aquatic conditions were acidic and possibly turbulent. Pollen and sedimentological
dala indicate the rapid eslablishment of a stable and productive landscape. An upper osciilaloq
(UO) at about 7500 14C yr BP is the resull of a cooling event indicated by both a decrease in
Lot and a resurgence of alkatiphilic, benthic diatoms and cold-water-lolerant sponges. Image
and grain size analysis of the bounding gyttja and 1he UO indicale thal the these sediments ditier
primarily in their respective volumes ol {ine silt and clay, tha maximum grain size of each unjl
rerained unchanged. This would indicate lhal changas in sedimenl transfer mechanisms in
rasponse 1o cooling were subtle. The UQ correlates with a reglonal cooling event that has been
recognises in norihwastern Eurape.
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OSTAACODES AS BALEOLIMNOLOGIGAL \NDICATORS AT THE BIGHEAD RIVER S\TE
NEAR MEAFORD, ONTARIC

SILIS, Astride 8., Qualemary Seiences Instiule, Department of Earth Sciences, University

of Waterlao, Watarloo, Ontario, N2L 3GH, absilis@sciborg.uwaterloo.ca
As tha Laurenlide lce Sheet began its final retreat from southern Onlarig, after the Port Huron
slade, a series of glacial lakes lormed in the present day Greal Lakes basins. One cfthase
lakes is the focus of this study. Glacial Lake Algonquin existed from 1 1300 to 10560 y BP inthe
present day Lake Huron and Georgian Bay basins. Limnological studies ol 1his lake phase have
bean cngoing since 1891, when J.W. Spancer first namad it. In several areas along the shora of
Lake Algonquin lagoons formad in embaymenis and tehind graval bay meulh bars. Ostracode
species that lived in these lagoans are still present in waler bodies today. By analyzing tha
anviranmental conditions in which these oslracodes live a paleoenvironmenial interpretation
can be applied to lossil assamblages.

The Bighead River site near Meaford, Omasio is a 4.6 m Lake Alganguin section of laminateg
pulf and gray sand to clayey silts. Sixteen fossil ostracode species were found upon sampling
\he section al 10 cm inlarvals. Four faunal zones were derived using lhe distributicn of the
spacies in the section. A palecsnvironmental interpretaticn of the freshwater habitat was also
calculated. Fauna! zone | was found from 4.6t 3.0 m. The waler habitat at this lime was ikety
a mixture of littoral lake and pand with inflowing streams. This has been inlerpreled to be a
deltaic habilat. Faunal zone llais tound feam 3.0 1o 1.8 m in the section. The ostracodes in this
seclion indicate thal the water anvironment had deepened in lhe lower portion of lhe section lo
a lake habitat and then shallowed upsection 1o a mix of pond and sireams. Fauna! zons lba
stralches from 1.8 to 0.7m. This section is predominantly a litioral pond, sirilar 1o that seen al
the lop of the previous zone. Zaone Ia and Ilba indicals thal as Lake Algonquin waters weare
rising there was a hiatus, in which the embayment environment shallowed., The final faunal zone
is found from 0.7 1o Om and represents the Main Lake Algonquin phase, when waler levels had
reachad their maximum heighl. The faunal zones found at the Bighead River section can ba
corralated regionally with other siles sludiad in Southwestern Ontario.
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HOW AGGURATELY DOES GASTROPOD SHELL DELTA 18-0 RECORD HYDROLOGIC
BALANCE?
SHARPE, Saxen E., Desert Research Inslitute, 701C Dandini Blvd., Reno, NV 89512,
ssharpe@dri.ady; FORESTER, Richard M., WHELAN, Josaph F., and MOSCATI, Richard
J.. ).5.G.S. Box 25046, Federal Center, Denver, CO B0225.
The hydralogic balance betwaen scurces of inflow and the nature ot outllow in lakes and wet
Jands can be estimated wilh della 18-0 (water). A record of della 18-0 {water) can be produced
when 1he aragonilic shells of aqualic gastropods calcily; these isolope values are ofien used o
intarpret paleahydrology and paleoclimalte. This sludy compares (he delta 18- (water) values
with those from gastropads in 1) a flowing spring lo evaluate the relation in a refatively contralled
nalural setiing and 2) a nearby welland to evaluate the potential for gastropod shell delta 18-0
values to estimale seasonal changs in delta 18-0 (water).

Walar and live aquatic gaslropads were collected monthly over a 2 year period from Litle
Washoe Lake and a nearby spring approximalely 27 km soulh of Reno, NV. Solute data ware
also collected monihly at Litle Washoe Lake to further assess hydrologic baiance, The delta
18-0 (waler} values from the spring were relatively consiant throughout the year, although waler
temperalure variad slightly. Evaporation. ralalive to inflow, was very high al Little Washoe Lake
in the summer and (all, water and air temperature covaried, and delta 18-O (walar} valuas varied
widely.

Shell isctope values fram Physalla sp. were consistant {but not necessarily in isotopic aquili-
fia) with the spring water, but thase of Stagnicela sp. were often inconsistent by being very
heavy. Isolopic values for agulis and juvenlles of both specles weré almost always neavier (had
isolopic equilibrium would predict. Highly variable Litlle Washoe Lake comtained gaslropods
shall dalta 18-0 reflecling the seasonality of \his anviranment; shell values were highly variable.
ranging batween 20-34 per mil, throughout 1he year. Therelgre. certain species represent Ihe
isalopic valug af the water better than others, and delta 18-0 values from some gastropod shells
provide a delta 18-0 record of hydrologic balance.




