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Research Questions

How do contributions of precipitation, groundwater, and
lake water to streamflow change depending on where | am
In the watershed and when?

Can we explain differences in temporal or spatial patterns
of water isotopes using watershed characteristics (e.g. local

geology)?



What are water 1sotopes?

Oxygen Isotopes

/.f&t\. /%.

| \Au, w . | We are interested in the ratio of
/| 18010160 (e.g. 180/160 & 2H/H)

./ These ratios change depending on

“‘3' Isotope ““ '“‘“PE what is happening to water!

Image retrieved from: http://Www.ces.fau.edu/nasa/module-3/how-is-temperature-
measured/isotopes.php

An isotope is the same element
with different # of neutrons
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What hydrological processes affect water 1sotope ratios?

EVAPORATION

]

EVAPORATION i .. :
4 Rain — Heavier isotope falls first

Evaporation — lighter isotope

is let off first
GROUND
* Groundwater recharged by
WATER / long-term rain and snowmelt

e Stream water has mixture of
source waters



Surface Water Sampling — May through
August 2012
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. Groundwater Sampling — May through
August 2012
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Rainfall sampling— May through
August

« Rainfall sampled biweekly and/or by rain
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Picarro Isotope Analyzer
Dept. of Geography

) ‘4 ,
e [Measures water isotope ratios: Average sample precision (n=312)
180/160 and 2H/*H e +0.14 %o (6120)

e Ratios are expressed relative to Average Field duplicate difference
an international standard | (n=47)

(VSMOW) s e 0.11 % (8°0)

e Delta notation (86°H and 6'°0)
In parts per thousand (%o)

If groundwater is -12 %o, we can
discern differences >0.14 %o




What did river flow look like during our
sampling?

30
Early Period : Late Period
o5 Data from: Environment Canada (2012)
20 2012 Study Period Median
Flow
0.57 m3/s
15

BN
o

W10 Discharge (m?3/s)

O T T T T T T T ' T T T
1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

2008 2009 —2010 —2011 ----2012




6 2H (%0 VSMOW)

Isotope Results
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Summary

First watershed isotope study in the Lake Nipissing watershed.

We selected the Wasi watershed to help inform how watersheds
deliver water and from where.

We have started a local meteoric waterline.
We can see dynamic changes in water isotopes signatures

We see a consistent influence of groundwater aligned with the
quaternary geology
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