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2. Porosity and fluxes estimation

Estimating the mean porosity in the channel (here-
after labeled “porosity”) is not trivial, as it depends
on multiple factors such as the porosity of the sedi-
mentary section prior to subduction, the permeabil-
ity (or nature) of the medium and the subduction rate
[e.g. Nikolinakou et al., 2023]. We have chosen to
simplify the problem by considering that the poros-
ity of the sediments dragged from the trench to the
deeper channel, at an average distance of 15 km from
the trench Φchannel is equal to that of the subducted
section at the deformation front Φsed multiplied by a
constant reducing coefficient Kr .

Φchannel = Kr ×Φsed (1)

Similarly, the reduction in porosity during burial will
have the effect of compacting the incoming section
by a factor Kco, which simulates the fact that the
amount of solid matter will be constant while that of
fluid will be reduced.

Tsed_co = Kco ×Tsed. (2)

In the case of erosion or non-accretion, the thick-
ness of the channel Tchannel is envisioned as being
made of two layers: the deeper one is inherited from
trench sediments having experienced compaction,
while the upper one results from the margin erosion
yielding channel thickening (Figure 4b). Tchannel is
therefore equal to the thickness of the trench section
Tsed compacted during its transit from the deforma-
tion front, i.e., Tsed_co, plus those of the eroded sedi-
ment from the overlying margin Tero.

Tchannel = Tsed_co +Tero. (3)

In the case of accretion, only the basal section
Tsed_base of the sedimentary pile at trench Tsed will
be subducted (Figure 4a), characterized by a poros-
ity: Φsed_base_co, as aforementioned.

Φsed_base_co = Kr ×Φsed_base (4)

Tchannel = Kco ×Tsed_base (5)

Expressing the solid mass conservation through
compaction, and using Equation (4) we get:

Kco = (1−Φsed_base)/(1−Kr ×Φsed_base) (6)

Thus, the estimate of Φchannel will differ depending
on whether the margin regime is erosive or accre-
tionary. Indeed, in the case of frontal accretion, the
porosity of the incoming section Φsed_base will be

less than that of the average porosity at the trench
Φsed (Figures S1 and S2), depending on its burial un-
der Taccret (Figure 4), since porosity decreases signif-
icantly with depth. Conversely, in an erosive regime,
some material with low porosity (because it is already
compacted) will gradually be added to the input en-
tire sedimentary section from the trench. This lat-
ter porosity is arbitrary set to 5%, i.e., equivalent to
the porosity at trench under 10 km of sediment (see
Figure S1).

Supplementary Figure S1. Depth versus
porosity curve of trench floor sedimentary de-
posits Φsed from Von Huene and Scholl [1991]
extrapolated beyond 2 km.

We’ve used the average sediment porosity curve as
a function of depth at trench provided by Von Huene
and Scholl [1991]. As the values do not go be-
yond 2000 m, we have extrapolated them deeper to a
plateau of 5% porosity at around 9200 m (Figure S1).
From that depth versus porosity curve, we have es-
timated the mean porosity of the sediment section
Φsed versus the sediment thickness Tsed and fit it with
the dashed curve (Figure S3):

Φsed =−11.3× ln(Tsed/41.3) in percent (7)

We have calibrated the porosity reduction Kr ,
based on a seismic line off Ecuador, an erosive mar-
gin, near 2°S where Sage et al. [2006] have esti-
mated Φchannel ≈ 28% from the seismic velocities at
a distance of ∼15 km from the deformation front,
with Tchannel = 0.6 km, Tsed = 0.4 km, Φero = 5%,
Φsed_base = 54% and Φsed_base_co = 39.5%. We get
Kr ≈ 0.85.
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Supplementary Figure S2. Predicted mean
porosity of the incoming sediment section at
trench Φsed_base as a function of its thickness
Tsed_base and those of the frontally accreted sec-
tion Taccret. Curves are drawn for incremental
loads at trench, every 0.2 km. The upper black
one with circles represents the mean trench de-
posits porosity without frontal accretionΦsed.

In an idealized situation where the margin state
would be neither accretionary nor erosional, we
would expect that Tchannel = Tsed_co. The threshold
used to distinguish whether we are in an accretionary
or a non-accretionary case (potentially erosional)
is thus obtained by comparing Tchannel to Tsed_co

(Figure 4).
Based on our dataset and Figure S2, we were able

to estimate Φsed_base in the accretion case ranging
between 0.10 and 0.34. This allowed us to estimate
the compaction coefficient Kco ≈ 0.95±0.03.

Then, we calculatedΦchannel as:

Φchannel = 0.85×Φsed_base, (8)

in the accretionary case and:

Φchannel = (Φsed_co ×Tsed_co

+0.05× (Tchannel −Tsed_co) )/Tchannel, (9)

in the non-accretionary case, withΦsed_co = 0.85Φsed

(4) and where all porosities are now expressed as a
volume fraction and not in percent.

Supplementary Figure S3. Plot of mean chan-
nel porosity Φchannel versus Tchannel along the
116 transects constrained by nearby seismic
lines (see Table S2). Black triangles are val-
ues taken when frontal accretion occurs and
red circles when subcrustal erosion is ongoing.
The upper dashed curve is a reminder of the
mean trench porosity Φsed versus trench sed-
iment thickness Tsed, while the dotted curve
represents Φsed_co versus Tsed_co, i.e., without
frontal accretion.

To move from discrete data along the 535 seis-
mic lines (Table S1) to data representative of each
subduction zone (Table 3), we proceeded in 2 steps:
(1) we projected the measurements (Tsed, Tchannel)
along the 260 transects listed in the submap data-
base whenever we had the information on Tchannel

to do so. We were thus able to provide 116 tran-
sects unevenly distributed over the 260 (see transects
highlighted in green in Table S2), (2) the average
Tchannel thickness is then split into a solid fraction
and a liquid fraction based on the estimated poros-
ity in the channel Φchannel, (3) the solid and liquid
material fluxes in km3/m·y/km of trench transit-
ing the channel will therefore be the product of the
related fraction and the normal component of the
subduction velocity vsn taken from the submap data-
base. Thus, the material fluxes presented by subduc-
tion zone in Table 3 are extrapolated from values
obtained along constrained transects (Table S2),
weighted according to the widths sampled per
transect.
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Supplementary Table S2. Characteristic parameters of sediment fluxes for each submap transect
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Supplementary Table S2. (continued)
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Supplementary Table S2. (continued)

Underlined in green are the 116 transects (among 260) for which we have an estimate of Tchannel.
∗means

that the value is extrapolated from a nearby seismic line. DF means deformation front.
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