


How does 230Th normalization 
work?
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230Th Global 
Database
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- Working group in the 
GeoTRACES program

- Compilation of over 1000 
sites!

- Can be combined with 
measurements of, e.g., 
CaCO3, Opal, Fe, etc

- Update, synthesis, and 
outlook for 230Th 
normalization



230Th assumption
• All the 230Th produced in the water column is 

scavenged by particles and buried in the 
underlying sediment

• Flux to Sediment = Production in Water Column
• F / P = 1
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1. Boundary Scavenging

2. Nepheloid Layers

3. Hydrothermal Activity



Boundary Scavenging

• High particle fluxes near 
margins 
rapidly/efficiently strip 
230Th out of the water 
column

• This can create a 
concentration gradient in 
230Th in the water column

• 230Th could then follows 
the concentration 
gradient towards the 
boundary

7Hayes et al., 2015

F / P > 1F / P < 1



Modelled F/P captures boundary scavenging
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73% of the ocean has 230Th flux within 30% of water column production

Background : Composite of iLoveClim, HAMOCC, CESM, and NEMO-PISCES models
Dots : measurements in sediment traps



Boundary scavenging really only an issue in 
the polar seas and along continental margins
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Other considerations for 230Th 
application
• Discussed next:
• Nepheloid layers
• Hydrothermal scavenging

• Also in the Paper:
• Grain sizes and sediment focusing
• Calcium carbonate dissolution



Nepheloid layers: “Boundary 
Scavenging” along the seafloor

• Sediment that gets resuspended due to 
turbulence along the seafloor
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Nepheloid layers do scavenge 
extra 230Th…

• But the particle 
concentration is so 
high…
• That the net 230Th 

concentration 
decreases !!
• Could possibly lead to 

overestimating the 
mass flux 
• But need to test this 

with coretop samples 
under nepheloid layers

Hayes et al., 2015; Lerner et al., submitted
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Hydrothermal Activity: Fe-Mn rich 
particles have high affinity for 
scavenging 230Th

• Burial rates on mid-ocean ridges may be higher 
than production (F/P >1)

Lund et al., 2019
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High 230Th fluxes have to be supplied 
from somewhere…

• Excess scavenging at the ridge creates a concentration 
gradient
• Lateral diffusion supplies more 230Th
• Net effect of hydrothermal scavenging is difficult to 

predict

Lund et al., 2019

F / P < 1
F / P > 1

Lund et al., 2019; Middleton et al., in prep



Summary
• Where it works: MOST of the ocean!!
• Where to use caution:
• Continental margins and polar oceans, where 

boundary scavenging may be high
• Fluxes biased too LOW

• Regions with extensive nepheloid layers
• Fluxes biased too HIGH

• Mid-ocean ridges with active hydrothermal systems
• Fluxes could be biased either HIGH or LOW

• Future directions:
• Validate hypotheses with joint 3He-230Th 

measurements



Questions?

• Please contact me at 
• kassandracosta@whoi.edu

• I look forward to hearing from you!


