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In the Red River region of southern Manitoba, Canada. the frequency of flood events tends to
increase during cooler and wetter climate conditions. Predictably, recorded Red River flood
stages are primarily a result of meteorological conditions which produce an increase runoff
due to excess snowmelt and heavy spring precipitation. Winter skewed precipitation periods
corresponding to cooler and wetter conditions in the Red River Basin may provide traceable
oxygen isotope signals in hydrologically sensitive trees occupying the basin. To test this
hypothesis, three overlapping oak tree-ring chronologies (KPO1: 1990 to 1795; STV01: 1985
to 1797; STV02: 1990 to 1845) were annually sampled and processed for their cellulose. It is
anticipated that the annual cellulose oxygen isotopic compositions may identify cool and wet
climate conditions in the Red River Basin corresponding to other periods of abnormally high
runoff years prior to the recorded flood events (post- 1 880).

Proxy climate data obtained from historical records (Hudson's Bay Archives) suggest that the
Red River Basin experienced cooler and wetter conditions during the late Little Ice Age (the
early 1 Century). The oxygen isotope and tree-ring width reconstructions for KPO 1 support
this interpretation. As indicated in Figure 1, progressively decreasing 18 Ocellulose values
between the early 1800's and 1860 suggest that climate conditions became cooler resulting in
lower mean annual 63 80precipitation values. Additionally, the seasonal distribution of
precipitation may have been winter skewed during this time providing the trees in the growing
season with isotopically depleted meteoric water. The lower annual temperatures and/or the
winter skewed seasonal precipitation may have been accompanied by more humid summer
growing conditions which would reinforce decreasing 18Ocellulose values. The tree-ring
widths generally responded positively to the wetter conditions. KPOI 1seems to have
responded to the very wet conditions (coupled with possible cooler and winter skewed
precipitation) with metabolic vigor between 1850 and 1860, historically a period of frequent
Red River flooding events. The minimum in tree-ring widths corresponding to the maximum
in 58 Ocellulose values in the late 960's is related to a period of warm and dry conditions.

Further, work currently in progress on the overlapping records provided by the STVO01 and
STV02 isotope and ring-width chronologies should reinforce and add insight into the
observations provided by KPOL1 Additionally, an extended Red River Basin tree-ring
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chronology may eventually be used to identify much earlier cooler and wetter periods and
subsequently, periods of increased Red River flood frequency.
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FIG. 1. An annual and 20 year running average comparison of £5V80cellulose values and ring widths

for KPOJ, Winnipeg, Manitoba, Canada.
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