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Introduction Field Work Lab Work

* The 1980 eruption of
Mount St. Helens
sterilized Spirit Lake and
dammed Coldwater
Creek, forming Coldwater
Lake.

* Sprit Lake has a floating 2 il AR
log mat covering 20% of  SENEEE (BEN Gie  §
the surface from trees [ S~ s 8
felled during the
eruption.

* Ecosystem recovery
related to patterns of log
mat coverage has been
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Figure 2a: Sample locations at Coldwater Lake; 2b: Coldwater Lake, Mount St. Helens National Monument;
2c: Sampling surface sediment
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Figure 1: Site location. Mount St.
Helens, Coldwater Lake, and Spirit

studied extensively at Lake * Took four sediment cores using a gravity corer at various flat benches around the lake.
Spirit Lake. e Cores were taken at 9m, 30m, 48m, and 50m water depth; each core was around 30cm long.
* New work at Coldwater  « The two lakes together * Took three surface sediment dredge samples between 3-8m depth. . . .
L ake id . . * Extruded and sectioned the cores into 1cm intervals
proviaes an provide a unique * Took two plankton tow samples at the lake surface . . . . .
important noint of . * Dried and weighed subsamples for organic geochemical analysis
portant point o opportunity to study how . . .
: in 3 lak . . * Cleaned, prepped, and diluted subsamples to make diatom slides
coIPATBON I 4 @ F volcanic eruptions alter * |dentified and counted diatoms from 16 samples
without woody debris. freshwater environments. P
Part One: Temporal Changes in Part Two: Spatial Variability in Coldwater Lake Diatom Coldwater Lake Conclusions
Coldwater Lake Assemblages and Biogeochemistry * Most organic productivity in the deep lake (C4) is coming
from the water column, while most of the productivity in
T Core 4 Diatoms — 50m Water Depth Diversity (hnumber  Pelagic/Benthic C/N % C 413C the shallow lake (C2) is coming from macrophytes (Figures
B 90% of taxa present) Taxa 6b, 6¢, 6e).
O g% o L 0 10 20 3 0 025 05 075 1 10 30 50 0 5 10 -33 28 23  Diatoms and biogeochemistry support a conclusion that
Y— s 0 . . .
o 70% . - ’ 3 b | (e I C AN d e Coldwater Lake has been a stable, oligotrophic lake in the
§ g OO N ‘\ : recent past with no significant changes in nutrient
'§ = zg; — ° 5\\\ 5 availability. Google Earth imagery suggests that the lake may
2 L E— \ have had more nutrients early in its formation, so our data
2 0% 10 ‘\b may not have reached that far in the past (Figures 5, 6b, 6d).
E 10% \ Average 10
Q . \ phytoplankton -
oc 0% g 15 * ?source g
1-2cm (>>200) 8-9cm (>200) 18-19cm (<100) 27-28cm (<50) = = o e o
Core Depth (with actual diatom count per slide) 5 ‘\ 15 § Com pa rison to Spl rlt La ke
© Eruption- related
. . . . % 20 \ terrestrial inputs g
f;i:;eaét.CCOP:ZCVgaet;nngom taxa from the top to the bottom of the deepest core S A_ (woody debris) O e Spirit Lake has more pelagic diatoms than Coldwater Lake,
, , , L N \ N implying that Coldwater has lower nutrient availability.

* Younger sediment displays much more diversity in diatom taxa, as 25 —-Core 2 ~ . Spirit Lake had a eutrophic period marked by a spike in
well as a higher abundance of diatoms overall, implying that —e-Core 4 o A plloanktonic diatoms Csldwgter ake is Iackinyg thiz spike
nutrients and substrate in the lake have increased over time as the 30 | O Western : |2 Meaning it either n.ever went eutronhic oF our cores do’n’t
lake has developed. Eretdge mecronnyte | A reach fagr enough back i ' . '

. . . . astern phy : gh back in the sediment record to see this.

* There is less change in diversity between the top few centimeters of i Dredge ; Lomamesouree |t | . Differences between the two lakes are mostly explained by
sediment than between the bottom f?W centimeters, implying that Figure 6a: Diatom diversity with depth in deepest  Figure 6c¢: Ratio of weight percent carbon to nitrogen in core samples. their geologic formations. Spirit Lake was directly in the
the lake has become relatively stable in recent years. and shallowest cores taken at Coldwater Lake. Figure 6d: Weight percent carbon in core samples. oath of the debris flow, causing an influx of nutrients, while

~— Figure 6b: Ratio of pelagic to benthic taxa at Figure 6e: Carbon isotope data in core samples. Coldwater Lake was formed as a brand-new lake on top of a
e Figure Sa: Coldwater Lake. )
| Coldwater Lake, stream bed.
1984 * The diversity of diatom taxa in C4 has increased e Both Cores 2 and 4 have stable, similar, and * Both lakes have stabilized and reached ecological
Figure 5b: over time, while taxa diversity in C2 has remained relatively low %C values through time. Dredge equilibrium after the eruption of Mount St. Helens.
Coldwater Lake, similar to the top 10cm of C4 (Figure 6a). samples on average have slightly higher %C values.
2021  While C4 has had a slightly higher ratio of pelagic High values in low C2 samples could be due to
to benthic diatom taxa over time, both cores are eruption-related terrestrial woody input Acknowledgements
consistently dominated by benthic taxa. (Figure 6d).
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* The morphology of Coldwater Lake has not Eam les hafleqhi he)r C/N ratios and have agmore moreF:nacro hyte sources in the shF;IIow I(ake) (C2) vonument for .prOVIdln.g US.Wlth ° ban to allow our fl'elqwork
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