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Why do we sample subductiezone fluids? 1 -1
I DS20KSYAAa0Qa LISNRALISOUGAOSY
I Identifying the sources of the fluids

I Studying geochemical reactions occurring at great depths (e.g., mineral dehydration)

I Tracking the distribution of fluids and zones with excess pore fluid pressures

I Quantifying the rate of nosteadystate processes (e.g., slips)




Sampling fluid in subduction zones:
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Ocean Drilling providing sediment pore fluids:
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(Image credit: Taira et al., 2014; JOIDES Resolution, 2014; GOM2-2, 2023; SERC)



Deepsourced fluids often bring chemical anomalies to porewater
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Porewater anomalies help us track fluid flow In accretionary/erosional prisms:

Seeps and mud Major flow along faults or décollement, e.g., Barbados
mounds
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Deepsourced fluids often bring chemical anomalies to porewater

A Elevated [B], [Li]
A Reduced [CI]
A Changes in Sr, wat€, waterH isotope ratios

A Changes in He isotope ratios (indication of
mantle contribution)

A Non-steady state porewater profiles
A Sometimes lead to mineralization

3D (/e SMOW) 880 (%. SMOW)
12 -10 -8 -6 -4 -4 -3 -2 -1 0
0 0 | T T
(Western Nankai,
20 -Kastner, etal., 1 93 1 20
|IODP 131 Procegedings |
400 |- b 400
g 600 |- - 600
=
S 800 | - E 800
' 4 ! :
— (—— — —Décollement — — —
1000 s .o y 1000 |-
i ™ i !
1200 | s . 4 1200} “
1400 1 | | | L | L 1400 1 l ] 1 L ]

Depth (m bsf)

Li (umol/L)
B (mmol/L)
0 1 2 3 4 0 500 1000
0 —v-”—t T T e — -
- O 4
I ‘ ) ¥
500 h = 500 e -
“re s | ety - :
8 E
* % g [ ’ =
o® & 2
' ® =] fam]
decollement ® )
;:::'_'Z::::::::Z::::::::‘..‘.E.‘::::Z; =
1000 .. o° 1000 -
L [ ] ° L ] - ..
P
+ . C
C i

Depth (km)

Depth (km)

(Costa Rica,
Saffer& Screaton 2003,
EPSL

m

Li

-35 -25 -15

(Western Nankal
' You, et al., 199}

(zeology]
1 .

0

500 [

UI

Sitn 671 (Crches)  *
200 gpe 548 (squares) :

;
0 Stn 1040 }

460 500 540

[CI] (mM)



Using sediment cores to determine fluid temperatures:

A Fluid inclusions in crystals (veisickencrystsfilling sediment voids, etc.)
A Biomarkers, thermal maturity as indicators of letegm heating
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Western Nankagrsang et al., 20204arine & Petroleum Geoloyy
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Western Nankagrsang et al., 20204arine & Petroleum Geoloyy
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Western Nankagrsang et al., 20204arine & Petroleum Geoloyy
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Deepsourced fluids often bring chemical anomalies to porewater

A Elevated [B], [Li]
A Reduced [CI]
A Changes in Sr, wat€, waterH isotope ratios

A Changes in He isotope ratios (indication of
mantle contribution)

A Non-steady state porewater profiles
A Sometimes lead to mineralization
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Sampling fluid in subduction zones:

Sample repository Liftboat™ Academic Research Fleet Industry geotechnical vessel® Drill ship*
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Sampling fluids in subduction zones (not many sites have been sampled and reported):
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Sampling fluid through time usirmgmosamplerand flow meters:

(a)

A Northern Hikurangi, New Zealand (Aylward, 2024V dissertatioh

A Used an flow meter network to record fluftbw rates on the seafloo _[*%&"

| before, during, and after a major slow slip event

A Flow rate changed when the slow slip event occurred s Tha
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