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The Atlantic Multidecadal Oscillation

1. Detrended, 10yr running mean of N.
03 Atlantic SST
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Questions that Paleo archives can help address:

1. Is Atlantic multidecadal variability persistent?

2. Has the amplitude and frequency of AMV varied?
Due to human activity?
In relationship with background climate?

3. Does the evidence of pre-industrial AMV present a coherent picture of
that variability?




AMO Reconstructions

SST (std dev units)
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correlations to N. Atlantic SST
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North Atlantic SSTA = —0.0607 — 0.0566 PC1 + 0.0703 PC2
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r=0.64
r=0.81 (10-yr smoothed)

Assumes persistent connection between N. Atl. SST & tree ring response
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Two Atlantic (marine) records passed screening criteria — 100m sclerosponge Sr/Ca,
Chesapeake Bay salinity reconstruction (SST from same site did not pass)

Assumes persistent links between N. Atlantic SST and environmental response



Advantages of corals:
' Occur throughout tropics and in some subtropical
locations.

Usually annually banded

Long-lived

Fossil corals

Coral growth rate and geochemistry sensitive to
environment
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Cor a/ g ro Wth Figure 7. Quantification of annual coral growth by 3D CT scanning. (A) 3D
L al) CT scan reconstruction of the skeleton. (B) A slice cut subparallel to the
qu an t’ﬁ e d f rom CA T upward growth axis (C) A slice cut parallel to the upward growth axis,

reveals clear annual growth bands. [adapted from Cantin et al., 2010]
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«Calibration period
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General similarities but important
diﬁerenegs between AMO
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Multidecadal Variability in Yucatan Fossil

Corals = the Last Interglacial (122,000 yr ago)

Corals from reef 2m above modern sea level
2 of 3 coral cores have growth rate variability

similar to modern coral (spectral peak 50-70yrs)
3" coral has >50 years with little variability

Implies tropical AMV is natural
Variations in amplitude and period are natural

Ph. D Thesis L. Vasquez-Bedoya (et al., in prep.)
U/Th Dates =W. Thempson




Coral growth in eastern Caribbean is weakly

)

positively correlated to SST
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Coral growth correlated to chlorphyll-a
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Annual Coral Calcification (gcm'zyr'1)




Chlorophyll-a (mg/m3)
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Evidence of different long-term

Multi-decadal analysis
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Conclusions:

1. Atlantic Multidecadal Variability is Natural
2. Variations in frequency and amplitude are Natural
3. Many outstanding questions

Ongoing and Future Work:

Continuing reconstructions where SST and nutrients are
inversely correlated on seasonal basis — using reanalysis
products and models to evaluate longer-term link

Extracting other paleo-oceanographic information from regions
where controls on coral growth rates are more complicated



