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Paleoenvironmental data spans millenia

Ice cores Marine cores Tree rings
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Proxy: 5180 Tree ring width
0180, e.g. [CH,],
[CO,], pH mud composition,

etc. ... many more!



Three lectures ...
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Paleoecological Inferences
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Coring method depends upon lake type and time period investigated
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Surface sediment gravity coring
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Figure 4.2 in Smol (2008)




Close-Interval Sectioning
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Photos: JP Smol




Freeze coring

Figure 4.3 in Smol (2008)




Piston coring
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Figure 4.5 in Smol (2008)




Geochronology: Dating sediments

Older sediments : **C radiocarbon dating

Recent sediments : 210pp, 137Cs
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Photo: S. Lamoureux; Figure 4.9 in Smol (2008)
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Lake sediments contain useful indicators

Atmospheric

£y

Terrestrial

Proxy indicators used to “read”
the history preserved in the
sediments.




FROM THE ATMOSPHERE

carbon particles
from carbon
combustion

metals and other
pollutants from
industry

fly ash from coal
combustion

JPSmol



FROM THE CATCHMENT

mineral Insect
particles remains

pollen

JP Smol
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FROM THE AQUATIC SYSTEM



Stable isotopes, eg O, C, N
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Cooler temperatures

Warmer Temperatures

(Smol 1983, 1988)



|ce effects on lakes’ habitats, nutrients ...

Depth ,

rrrrrrrTrrl T
0 10 20 30 40 500

C D Relative Abundance

30

¢




¢
\
W
$
[ ) c 0
> o
¢ N

1997 +/- 2.0 ]
1937 +/- 6.5 .
1886+/-29.9 |
1837+/-60.0 5+
1804 +/- 74.0 .

107

157

207
1695-1400 BC

251

1

307

Core Depth (cm)

357

P o "L N
-
4
(i:. "
“‘“‘“U““““" 0N

407

(VYT Tranprarppeeee====
U UW |

&
O -

3660-3365 BC

1'

45- m [T
40 20 60 20
% Relative Abundance

Ruhland, Preisnitz & Smol (2003)

N
o



ARCTIC OCEAN

Alert”
GREENLAND
L] L] L]
- Nutrient additions
°
Isachsen Siorapaluk,aanaag i
Mould Bay ] %
atal e
Beaufort Sea By ek Kullorsusg M
oot - eretta Lake, hesoliute bd
HUHAVUT  Crise Fiord °er sig Harbour Kraulshavn™ ) )
Upernavik°
Farny Channef solute Dundas Harbour
o, ornwallis Islan
P °
Beiman i Nanisivik Pond Inlet ’
Clyde River °
a Davis Strait
Bernard Harbour
o SCambridge Bay - raipyok Iglaolik il
. ° o
Coppermineg g o
Port Radium Gjoa Haven Pelly bay “Hal Cape Dyer
5 Beach Pangnirtung
‘Bethurst  humavur, © A N A DA %
Inlet Repulse
oBay
Wager Bs:yo T
2 °Ic|a|u'rt
‘Yellowknife el Baker Lake Coral 7
.Ltselk'eo Reliance s ° Harbour Cape Dorset ks,
HORTHWEST : 4 =
TERRITORIES Rankinlnlet “Chesterfield inlet ~ "vuiivik, St < EnGiasHiuac
; . : allu
: -o',:m Smith P8d|EI° c’Tavtalnl
e °Ar\l'iai ’ QUEBEC
Fort Chipewwyan ™. Puvungmtuko
- GASKATCHEWAHN . '+ Sooeen, MNunalla Kuujjuao]o

201 croson Com . Al Aohis resened.




August 1970

P o AT

=
o
=
2
S
=
o
=
B
e

(Douglas and Smol)

Taken July 8 2014

The Meretta Lake “sewage
stream” is now a regular
High Arctic Stream, as is
also Meretta Lake = a
typical High Arctic lake.




Meretta Lake
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Figure 9. Diztom species composition changes (%) in the Meretta Lake core. 2/0Pb dates are shown to the keft, and activity is shown o the
ngnt

Douglas and Smol 2000, Michelutti et al. 2002a, b

Recent sampling show that this diatom has decreased, in
parallel with decreasing P levels



Paleolimnology tracks treeline.

12T sty mmpw—

Bioindicators, such as diatoms can

be used to track amount of DOC (dissolved
organic carbon).

Higher amounts are present in the water
when there is vegetation present.

So, as treeline moves with climate, the
water chemistry varies.




Shifting tree-line as inferred from diatom-inferred DOC
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Projected Vegetation, 2090-2100




Seabirds as vectors for nutrients and
contaminants

Marine to terrestrial environments

Transport
Deposition

emissions

Collection

Deposition
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plumes benthic fauna

exchange

Terrestrial food chains Freshwater food chains Marine food chains
grass/lichen phytoplankton phytoplankton
caribou/reindeer zooplankton zooplankton

wolf Y bears fish fish
: birds seals

humans / bears
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E" e
Seabirds

» Found on every continent i >§§

* Nesting sites can number
In the millions

 Focus nutrients and
contaminants
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Aband};ned colony ?
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Main colony




Increasing bird influence = more contaminants
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Concentration (xg/g dry weight)
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Surface sediment concentrations
of some metals plotted against
distance from the main colony at Cape Vera

Brimble et al. (2009) Env. Toxicol. Chem.

Canadian Sediment Quality
Guidelines for the Protection of
Aquatic Life
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Thank youl!



