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Inputs into subduction zones
- sedimentary pore fluids
- sediments
—> altered oceanic crust
— serpentinites

Barnes et al. (2018)
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Forearc Springs
- window into the
subducting slab?

Are volatiles in forearc
springs telling us about
source
or
secondary modification
(W/R interaction)?

Barnes et al. (2018)



<

accretionary

prism

Forearc

» Arc Back-arc

Costa Rica

™




11°

10°

°N

90

80




11°

10°

90

80




F.

¢ outer forearc (cold)

A forearc (cold)
forearc (hot)

<> arc (cold)

arc (hot)

86° 85° 84° 83°

g 110

8 100









¥

it




4 different spring sites
-> total of 56 samples
-Targeting cold springs
-Major element concentrations
-Trace element concentrations
(Cl, Br, I, Li, and B)
-Isotopes (O, H, Cl, B, Li, and He)
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Source or Secondary Modification?
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Local meteoric
water
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Chloride-type
Bicarbonate-type

Sulfate-type

Source or Secondary Modification?
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Quaternary alluvium
Quatemary volcanics
Tertiary volcanics

Cretaceous to Quaternary
deep-water sediments

Jurassic seafloor basalls
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No correlation with water type, host lithology, and/or concentration
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Halogen Inputs into Subduction Zones
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Data sources: SW (seawater; blue star) = Drever (1997); MORB (range outlined by black rectangle) = Kendrick et al. (2017); sedimentary pore fluids = Muramatsu et
al. (2007), Fehn et al. (2006), Fehn et al. (2007), Gieskes et al. (2000), Mahn and Gieskes (2001); marine sediments = John et al. (2011); altered oceanic crust =
Chavrit et al. (2016); Kendrick (2019b), Kendrick (2019a), Beaudoin et al. (2022); abyssal (seafloor) and forearc (mantle wedge) serpentinites = Kendrick et al. (2013).
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Halogen outputs (this study)
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Secondary Modification
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Magnetotelluric Imaging
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2Y Incoming fluids
A Fluid release of pore and crack water
A Fluid release of lower plate sediments
A Fluid release of oceanic crust

4 De-serpentinization of oceanic mantle

Worzewski et al. (2011; NatGeo)

low resistivity = high fluid content
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Conclusions

*FME inputs are reasonably well constrained
*Forearc “window” into fluid sources at seismogenic
depths

*Sedimentary pore fluids 2 sediments/AOC - mantle
~ +Forearc fluids can be a significant output for some FME -
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