Utah Lake Paleolimnology: Update December, 2019

Brahney et. al.

MSc: Leighton King, Mark Devey

Ugrad: Brynn Young, TBD.

Co-I's/Collaborators: Mitch Power, Steve Nelson, Soren Brothers

Task 1 : Sampling and Analysis Plan — Completed
Task 2a: Collect Cores — Completed
. Initial Cores Description (2020)
Task 3 : Analyze Cores — Ongoing
Task 4 : Inferred historical conditions — 1 core
complete
Task 4 : Report (2020)
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Initial Cores
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Dating
Goshen Bay - complete
- 210ph not usable (Low production
in desert environments)
- 137Cs - clean record
- 14Cfor older sediments

Submitted
- 137Cs for Bl and PB

- Sample at higher density around peak '_ y
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Bayesian Age-Depth Modeling

- Prediction intervals UtahLake_GoshenBay
- Intensity of shading reflects certainty
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C:N ratios (TOC & TON)
Rock Eval
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Algal pigments eDNA

(phytoplankton & macrophytes)




SEQUENTIAL REGIME SHIFT DETECTION

Sequential t-test analysis

(Rodionov, 2004) 6
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RESULTS: Concentration (nmol g-')
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RESULTS:
ALGAL PIGMENTS

Diadinoxanthin

Concentration (nmol g-')
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Fucoxanthin

Diatoms and dinoflagellates
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TIME PERIODS IDENTIFIED

1. Pre-regime shift (~1640-1869)

Slichter 2006




TIME PERIODS IDENTIFIED

2. Pos’r-reglme shift (~1869-1945)

Eutrophlc, turbid conditions featuring harmful olgal blooms



TIME PERIODS IDENTIFIED

3. Continued eutrophication (~1945-Present)
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SEM-EDX
Brahney et. al. — S
- 100% recovery in mineral
Current and Next Steps - Detection limit too high
Historical Phosphorus Concentrations |
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Current and Next Steps

Samples submitted
Carbon and Nitrogen isotopes - completed

- Diatoms community composition (BSA - attempt absolution counts)
- Can use amorphous silica as an additional proxy

- Algal pigments (Leavitt Lab)

- Zooplankton (Brahney Lab)

- Charcoal and pollen (Power Lab)

- Macrophyte oospores (Brothers Lab)

- Rock-Eval pyrolysis (Nelson Lab)



