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Linking diatom deposition
with the spring temperature gradient
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Formation of varves and seasonal layers
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Lake Tiefer See Monitoring — Instrumentation

Matter formation + deposition Weather / Lake conditions
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Trapped hypolimnion deposition
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IM deposition transferred to Diatom Si
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Weather and Lake conditions —> Lake mixing
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Lake mixing depth related to T and wind

water

Wedderburn number W = 1
depth to which water column is mixed by wind (Walsby & Schanz 2002)

Buoyancy Wind action
= (Apgh?)/(p, U™ L)

for N wind
Ap

= 890m water density difference surface and depth h

g gravitational acceleration
Pw water density
wind fetch length
u* wind-induced shear velocity (Spigel & Imberger 1987)
U*? = (Pa/Pw) C4 U,

p./ P,  density ratio air / water (0.0012)
o drag coefficient (0.0013)
U wind speed

TERENO 01.10.2014 Limnology - Signal -> Varves



Diatoms and Spring mixing - transfer function
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Transfer : Diatom Si = 1/Tduration 0 - > 5°C
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Transfer : Diatom Si = 1/Spring warming
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Testing the stability of the Diatom — T relation

13 12 11 10 9 8 7 6 5 4 3 2 1 0
- 100
oo
- 60
- 40
Spring warming - 20
0-5°C [days] -
L) L) L] L) L] L) v L] v L] v L] v O
1945 1955 1965 1975 1985 1995 2005 2015
120 -
100 -
* * ) 80 ’
. .’ ¢ ¢ 60 -
.0‘ $ ¢
e 40 A
y =0.53x+27.98
R2=0.33 207
T 0 -

0 20 40 60 80 100
Tiefer See

TERENO 01.10.2014 Limnology - Signal -> Varves 12



First-step conclusions

TDuration 0 to 2 5°C ~ 1/Diatom Si deposition

Process: Mixing depth -> Nutrients Light availablity
Systematic?: Breiter Luzin
Chance: Nutrient threshold
Problem: Detrital Si
Questions

Are the relations systematic?

Anthropogenic thresholds for climate signal transfer?
Stationarity of proxies?

What are the system response times?
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Outlook: Carbonate 5130 preserves July temperature?
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Potential for T - transfer in TSK long core
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Site map: Lakes and their varved sediments
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