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Opposing latitudinal gradients
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Causes for the disagreement

• Sparse spatial coverage

• Different seasonal windows

• Different depth horizons

• Different metric definitions

• Inconsistent uncertainty treatment

The disagreement might not be ecological –but methodological:

Before attributing structure to ecology, 
we must rule out structure introduced by 

methodology.
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Our approach: harmonised methods and uncertainty

To test this properly:

• 6 data-rich time-series sites across biomes

• Multiple methods integrated

• Harmonised data treatment:

- Consistent depth definitions (zeu → zmeso)

- Monte Carlo uncertainty propagation

HOT/ALOHA (subtropical)

BATS/OFP (subtropical)  

EqPac (equatorial)

PAP-SO (subpolar)

OSP (subpolar)

HAUSGARTEN (polar)



Do methods agree locally?
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Do methods agree locally?
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Geographic signal or 

methodological signal?
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No detectable latitudinal gradient

• Noisy observational-based data 

• Trends within individual studies

• No clear latitudinal gradient when combined

• No significant biome separation (Kruskal-Wallis p > 0.05)
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• Gradient may exist –but be weak
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Subtropical Equatorial Subpolar Polar
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Why is the gradient hard to detect?

• Gradient may exist –but be weak

• Seasonal variability may dominate

• Observational uncertainty masks structure

• Temperature may not be the dominant control
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Do latitudinal variations in 
the transfer efficiency of the BCP 

exist?
• The ocean has strong temperature gradients

• If temperature drives transfer efficiency, we would see structure

• We flip the question: is the signal-to-noise ratio high enough?

• Observational heterogeneity might be the bottleneck

• Intercalibrate. Standardise. Sustain
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Questions?

Anna.RufasBlanco@earth.ox.ac.uk

Open to postdoctoral and research opportunities 
(Summer 2026)

Marine aggregates | Particle dynamics | BCP modelling

SLAMS-2.0 model (submitted to JAMES)

Read the paper

/in/anna-rufas

@annarufas
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