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| lensive mixing in the unsaturated zone. Al-
: hough minor spatial variation in soil-water
A isotopic composition was observed, soil-
 water chemistry was spatially variable, indi-
| cating chemical reactions during unsaturated
M fow. J. Waddington and N. Roulet (York
University) examined groundwater-surface
water mixing during storms for a small wet-
land-dominated watershed. Although satura-
fion overland flow appeared to dominate
nnoff production, 8'80 and LiBr tracers indi-
cated that prestorm water dominated storm-
flow during artificial sprinkling events. The
apparent dichotomy was resolved by rapid
mixing of rainwater and emerging groundwa-
ter. D. Wenner and associates (University of
Georgia) investigated the changes in the
520 content of recharge waters in Georgia.
Although the rain was variable in isotopic
composition, this variability was significantly
dampened in shallow soil waters due to mix-
ing between new rain and older immobile
Il water. Waters collected from zero-tension
'3k lysimeters were intermediate in composition
between matrix water and tension lysimeter
waters. )
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sentations was that the isotopic composi-
tions of rain, throughfall, soil water, and
groundwater are commonly variable in time
and space. The general consensus was that .
if such variability is significant at the catch-
ment scale, then simple two- or three-com-
ponent, constant-composition end-member
mixing models (that is, the “classic” isotope
hydrograph-separation technique) may not
provide realistic interpretations of the system
hydrology. The various presentations pro-
vided novel ways of confirming or refining
hydrologic models derived largely from oxy-
gen and hydrogen isotope data by combin-
ing these data with other approaches, in-
cluding applying tracers to the system,
integrating isotope hydrograph models with
appropriate hydrometric measurements, try-
ing other isotope tracers (strontium, carbon,
and radon isotopes), combining chemical
and isotopic data, and using multicompo-
nent, end-member mixing models.

A panel discussion at the end of the
morning session raised several questions
regarding the use of isotope tracers in hy-
drology. A major concern was how to sepa-
rate old- and new-water components or gain
information on the relative movement of wa-

This page may be freely copied.

ter along various flowpaths when the isoto-
pic compositions of the water sources are so
often variable in composition. Several pre-
senters and audience participants are ac-
tively trying to demonstrate the nature of this
variability at different spatial and temporal
scales. Several unanswered questions were
raised, including; Are multicomponent old-
water models warranted; Why do 880, Cl,
and Si separations often agree, despite the
obvious lack of conservativeness displayed
by Cl and Si in shallow and deep systems; Is
there still a rationale for studies making the
assumption that rainfall has a constant isoto-
pic composition; and Have hydrologists ig-
nored important evaporative effects in snow,
soil water, and throughfall in small water-
shed tracing studies? We hope that many of
the remaining questions will be addressed at
the “Tracers in Hydrology” session at the

. International Association of Hydrological

Sciences meeting to be convened July 11-
23, 1993, in Yokohama, Japan.—/effrey J.
McDonnell, Utah State University, Logan, and
Carol Kendall, US. Geological Survey, Menlo
Park, Calif.



