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Dry Juan de Fuca slab revealed by quantification
of water entering Cascadia subduction zone
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Why we care about water
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Why we care about water

North Cascadia

Abers et al., 2017

— Sediments
— Volcanics-dikes
- Gabbro

— Peridotite

T . T T
4 6 8
H,0 loss (Tg Myrs' m™)




50° N
N
a&N
| 44°N
N
a0°N 3 Nu Canales et al., 2017

130°W 128°wW 126°W 1245 W 1222w 1200w

Longitude




Depth (km)

Ve(kms™

Ve (kms™

Latitude along profile L3

46°00"'N 46°30'N 47°00'N 47°30'N

| |
—/
18 19 20 21 22 23 24 25

44°30'N 45°00'N 45°30'N

. | | _
291 02 0304 0506 07 08 09 10 11
Proto-décollement

| |
=
12 13 14 15 16 17

N 100 °C l=mmese i es
Basement i
6] 200 °C ._.:——-v-"‘“'
8 -

B o e

—_-r—”"'&

=400 °C

I I R B 1 [ T T
|\ -]600° Cl- ——— 1.5 2.0 25 3.0 35 4.0 45 50 55 6.0 65 7.0 7.5 80 85kms’
-50 0 50 100 150 200 250 300 350
44°30'N 45°00'N 45°30'N 46°00'N 46°30'N 47°00'N 47°30'N
6.2 —_Upper crust and s‘ub-décéllement sediments]
541 R i e
46 : T = s e -
3.8 [ Basalt/diabase — =
L T h Seds 2A 28
30 L . omography B - ) ]
-50 0 50 100 150 200 250 300 350
44°30'N 45°00'N 45°30'N 46°00'N 46°30'N 47°00'N 47°30'N
,=___'_.._-_+_'__ ----- e e e = e e e = R s e === = R ———
8.0 [Upper | ’
7.6 —Tomography !
| |Dry mantles = = a m— \
. Anisotropy 0% : 6% [Lower crust] [Tomography M Gabbro |
68 »_ + : .Whﬁ_‘\_‘_

100 150 200 250 300 350

Distance from profile L1 along profile L3 (km)

-50 0 50

Canales et al., 2017




Water Estimation

Effective medium theory = fancy averaging

Given a particular layer and a...
-velocity perturbation
-porosity

-aspect ratio

-temperature

-alteration mineral assemblage

Plagiogranite
Gabbro

Estimate (pore volume fraction)
-H,O-free
-H,0*




Upper Crust

Derived values
(N=100)
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*All water in sediments assumed free in pore space




Gabbro

Lower crust/mantle

Randomized values Derived values (N=100)
(log-normal PDF, N=100) Mean: 0.0349

o: 0.0608
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Latitude along profile L3
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Upper Crust: 5,200 - 7,400 Tg Myr* km™

OR

1 — 1.5 Lake Michigans Myr! km-!

Modeled H,O Flux: 7,700 — 19,900 Tg Myr* km™! [van Keken et al. 2011]




1) Upper crust is source for fluid-mediated tremor

2) Lack of intra-slab seismicity

2) Decompression melting and not hydrous
melting generate Cascade arc magmas




