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1. Supplementary info - METHODS
1.1 Solid phase analysis and water content

Water content was estimated from the same samples by weighing the empty centrifuge
tubes, the centrifuge tubes filled with wet sediment and the tubes with sediment after freeze
drying. Sediment porosity (volume of pore water per total volume of sediment) was
determined from water content and solid phase density measurements, accounting for the salt
content of the pore water. The solid phase density was determined by adding a known mass of
grinded, freeze-dried sediment to a 100 ml graduated cylinder filled with water and recording
the volume displacement.

Freeze-dried sediment samples were analyzed for particulate organic carbon (POC),
particulate inorganic carbon (PIC) and particulate nitrogen (PN) by an Interscience Flash
2000 organic element analyzer. Samples for POC were acidified before analysis with 0.1N
HCI to remove the inorganic carbon, and PIC was subsequently calculated by the difference
between total carbon and POC?. Concentrations of POC, PIC and PN are expressed as mass %
of dry sediment.

To determine the solid phase content of iron and manganese, freeze-dried sediment
samples were ground to a fine powder for microwave assisted digestion (CEM Mars 5) using
aqua regia as extraction agent (ISO 12914:2012). Subsequently, samples were analysed by
High Resolution - Inductively Coupled Plasma — Mass Spectroscopy (HR-ICP-MS,
ThermoScientific Element 2) after 100x dilution with Milli-Q water. Indium (2.5 ppb)
containing 2% HNO3s was injected simultaneously with the samples as an internal standard.

1.2  Diagenetic model formulation
The applied reactive transport model is an adaptation of the early diagenetic model used by
van de Velde et al.? The mass balance equations are representative for a cohesive marine

sediment without advection and bioturbation®*

oC, 0 oC,
(D_Iz_((PD'a__(DVCj zvi,kRk [1]
K

s, o
(l—(o)E 62( (1-p)ws;)+ Zv,kR

where C, represents the concentration of a solute in the pore water, S; is the concentration of
a solid component, z is the depth into the sediment and ¢ the porosity. Rk represents the

reaction rate of the k-th reaction in the reaction set and vi« denotes the stoichiometric
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coefficient of the i-th species in the k-th reaction. In this model, only 2 transport processes are
included (characteristic for a non-permeable sediment without macro-fauna): (i) solute

diffusion in the pore water, by Fick’s first law® (diffusion coefficient D,)

and (ii) downward advection due to sediment accumulation (advective velocities v and w).

where the flux is represented
oC
J,=—pD,—+oVvC 2
o =D+ [2]

The reactive transport model includes 13 state variables in total; fast degradable organic
matter [CH20]s, manganese oxide [MnO-], iron (oxyhydr)oxide [FeOOH], iron sulphide
[FeS], manganese carbonate [MnCQs], dissolved inorganic carbon [HCOz], ammonium
[NH4"], oxygen [O2], sulphate [SO4?], reduced manganese [Mn?*], reduced iron [Fe?'],
sulphide [HS] and methane [CH4]. Slowly degradable and refractory fractions of organic
carbon are not modelled explicitly because previous field studies have shown that the organic
carbon content of the field site does not vary appreciably over the time scale of several
months®’. The exclusion of these fractions considerably decreases model calculation time.

The solution procedure has been described previously?®, but in short, the open-source
programming language R was used to implement a numerical solution procedure for the
partial differential equations (Eq. [1]) by applying the method-of-lines® using the R packages
CRAN:ReacTran® and CRAN:deSolve®®. The sediment grid was generated by dividing the
sediment domain (30 cm thickness) into an uneven grid of 400 layers with the thickness of the
first layer being 0.0075 cm and the thickness of the other layers increasing with a factor
1.009.

Biogeochemical reaction set

The aim of the model simulations was to reproduce the disturbance event between May
and June 2014, in order to estimate how organic matter mineralisation pathways evolve
through time. The reaction set included (n=14) was tailored to this (Table S2).

Organic matter consists of three fractions; fast degradable organic matter (OC, ), slow
degradable organic matter (OC, ) and refractory organic matter (OC, ). Refractory organic

matter is considered to be conservative, i.e. it is not degraded over the time scale of the
model. For the two other fractions, five mineralization pathways are included: aerobic
respiration (AR), manganese reduction (MR), dissimilatory iron reduction (DIR), sulphate
reduction (SR) and methanogenesis (MG). Denitrification is not included, as this is generally

a negligible mineralization pathway'!, and measured rates are < 4 umol N m2 d* in the North
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Sea2. The sequential usage of electron acceptors is based on thermodynamic free energy gain
(AR > MR > DIR = SR > MG) and implemented via the conventional limitation-inhibition
formulation®® (Table A 2). We did not include sulphate reduction inhibition by iron oxides, as
recent studies have shown that both sulphate reduction and dissimilatory iron reduction can
proceed simultaneously®4.

Oxidation of organic matter produces dissolved inorganic carbon (modelled as HCO3z") and

ammonium (NH4"). Ammonium can subsequently adsorb onto solid phase particles® (K "

ads

=1.75 cm® g1). The reduction of manganese oxides releases dissolved manganese (Mn?")

which can adsorb onto solid phase particles®® (KM =30 cm®g™), or precipitate as

ads
manganese carbonate!®!’. Aerobic manganese oxidation and aerobic ammonium oxidation
were not included, as these process are generally slow!! and will be of minor importance for
the purpose of the model. In a similar fashion, DIR releases ferrous iron (Fe?*), which can (i)
adsorb onto solid phase particles'®*®, (ii) become reoxidised by oxygen, or (iii) precipitate as
iron sulphide. Sulphate reduction produces free sulphide, which can be (i) reoxidised by
oxygen (ii) reoxidised by iron (oxyhydr)oxides or (iii) precipitate as iron sulphide.
Methanogenesis produces methane (CH4) which can be oxidised by oxygen, iron oxides or
sulphate (Table S2).

The adsorption of Fe?*, NH4*, Mn?* are included as a reversible, linear adsorption process

(Table S2), where the concentration of the adsorbed species is in equilibrium at all times with

the surrounding pore water, e.g., [X = Fez*] =K [Fe2+ , where K™ is the adsorption

ads ads

constant (in cm® g1). This equilibrium formulation essentially assumes that adsorption
proceeds much faster than the kinetics of the other reactions®®.

The kinetic rate expressions of all secondary redox reactions are described by standard
second-order rate laws®. The Kinetics of dissolution and precipitation of FeS and MnCO3 also
follow the standard rate laws, where the reaction rates are dependent on the pore water
saturation state’”'° (Table S3). The pH of the pore water is a controlling factor in the
precipitation of FeS, but it is not explicitly modelled, in order to reduce model complexity.
Instead, a constant depth profile with pH = 7.5 was adopted.
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Model parametrisation

All kinetic parameters were taken from previous model studies and experimental
studies>1617:19-24 (Table S4). Upper boundary conditions for the solutes were set to a fixed
concentration, based on the values measured in this and previous field campaigns’ (Table S5).
Upper boundary conditions for the solids were all set at a zero input flux, assuming that there
was no input of iron and manganese oxides during the period of recovery (which is a
reasonable assumption, considering the absence of iron and manganese oxides during the
preceding months’). Bottom boundary conditions for all state variables were set at zero
gradients.

Two types of model simulation were carried: (1) a steady state simulation describing the
steady situation before the disturbance event and (2) transient simulation that describe the
development of the sediment chemistry after the disturbance event. Table S4 shows the
overview of all parameters as used in the steady-state simulation (the month May). For the
dynamic model simulation after the disturbance event (months June, July, September) one
needs to consider that in reality, adsorption is not instantaneous. It is a dynamic process and
not much is known about the dynamics of reversible adsorption in natural systems. Therefore,
there is a lot of uncertainty on the rates of adsorption. Rather than modelling adsorption
dynamically (which immensely increases model calculation time) we have reduced the
equilibrium constants of ammonium, manganese and iron, which partially accounts for the
dynamics of adsorption (slower adsorption leads to less adsorbed species vs dissolved species,
which is essentially equivalent to a lower saturation constant). The steady-state simulation
was run with the K-values given in Table S4, while for the dynamic simulation run, K-values
were set at 1.75 cm® g2, 5 cm® g and 10 cm® g for adsorbed ammonium, manganese and

iron, respectively.

Steady state simulation

In a first step, the model was allowed to reach a steady state with (i) no iron and
manganese oxides (ii) no fast degradable organic carbon (which is only brought in during the
disturbance event) and (iii) a fixed concentration depth profile of (slow degradable and
refractory) organic carbon of 2%. The fraction of slow degradable vs refractory organic
matter was tuned to the DIC and SO4? profiles. The adsorption coefficient and the C:N ratio
of organic matter were tuned to the NH4" profile. Resulting model profiles are represented in
Figure A 1. Important to note is that this site is dominated by the electrogenic sulphur

oxidation (e-SOx). This process was not included in the biogeochemical model, because (i) it
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has little impact on the partitioning of the OMM pathways’? and (ii) the understanding of e-
SOx is limited to its steady state effect on sediment geochemistry, while the dynamics are still
largely unkown?2, The main effect of e-SOx on the sediment geochemistry is the strong
release of Fe and Mn in the pore water due to the dissolution of sulphides and carbonates?®. It
has been shown at this field site that the release in the pore water of Fe and Mn is solely the
result of e-SOx’, and since e-SOXx is not included in the model, no release of iron and

manganese is witnessed in the pore water.

Dynamic simulation

In a second step, a disturbance was introduced. Figure 2a in the main text provides a
schematic representation of the two scenarios: (1) a homogenisation of the upper 15 cm of
sediment by trawling or (2) the deposition of a new layer of 15 cm on top of the sediment by
dredging (see section 2 for details). The initial state before the disturbance was defined by
modelled steady state profiles of DIC, NH4" and SO4?, together with measured pore water
profiles of dissolved Fe and Mn in May 2014. In the trawling scenario, the upper 15 cm of the
model domain were modified as follows: (i) the profiles of DIC, NH4", PO4* and SO4* were
set to their overlying water values (Table S5), (ii) the concentration of reduced species (dFe,
dMn) were set to zero, simulating oxidation in the overlying water (iii) fast degradable
organic carbon, iron and manganese oxides were newly introduced. In the dredging scenario,
a new layer of 15 cm was added to the model domain, and this zone was treated as above. The
only difference is thus the lower 15 cm of the modelled domain, were in scenario 1 the
concentration profiles of the lower 15 cm of the steady state were taken, and in scenario 2 the
upper 15 cm of the steady state. The model then calculated the transient evolution over the
course of 78 days (which is equivalent with the evolution from June to September 2014). The
amount of reactive organic carbon, iron and manganese oxides that was newly introduced was
tuned to match the observed evolution of DIC, NH4* (for the amount of reactive organic

carbon) and dMn and dFe (for the amount of iron and manganese oxides).
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2. Supplementary results

2.1  Sediment coloration

During sampling campaigns in spring (January, March and May 2014) the sediment
appearance and coloration was described as clayish, with a dark grey colour and the
occasional appearance of a millimetre thick sand layer’ (Figure S3a). In contrast, the cores
sampled in June 2014 (this campaign) were light brown in colour. In the following months,
the sediment gradually changed colour, from brown to grey, and in September, the colour was
similar to the months before June. The change in sediment coloration suggests that the
overlying layer is first oxidised (the loss of the dark colour is possibly through the oxidation
or loss of FeS minerals, while the brown colour is typical for Manganese oxides?) and then

reduced over time (regaining of the compactness and dark colour).

2.2  Cohesiveness and porosity

The gravity corer in June penetrated much deeper in the sediment (up to 24 cm, as
compared to 15 cm in May, Figure 1 in the main text), indicating that the sediment was less
compact (Figure S3b). Over time, the penetration decreased again to ~15 cm.

The porosity profile in May showed scatter around a mean value of 0.79 in the upper few
centimetres and decreased with depth from a maximum value of 0.82 to ~0.70 at a depth of 15
cm. In June, the porosity profile started at the same value at the sediment water interface
(0.82), but remained constant at a value of 0.78 between 1 cm and 15 cm, and then decreased
to a 0.68 at 24 cm. This suggests that the upper 15 cm of the sediment column in June was
freshly deposited (without compaction) or thoroughly mixed. In July, porosity was higher at
the SWI (~0.91) and decreased rapidly to 0.75, after which it recovered to 0.80. Below 11 cm
it decreased to ~0.70. Possibly, the upper layer compacted between June and July, while the
rest compacted between July and September, when the porosity profiles again resembled
those of May (before the disturbance event), with some scatter and a decrease from ~0.85 to
~0.70 at a depth of 15 cm (Figure S8).

2.3  Elemental composition of solid phase sediment

Bottom trawling and sediment deposition after dredging may affect the elemental
composition of the solid phase in a different way. In the case of bottom trawling, local
sediment is resuspended, and deposited as a mixed layer. Hence one expects the upper mixed
layer to be similar in the upper disturbed layer and the underlying undisturbed layer. In the
case of deposition of dredged sediment, another type of sediment could be deposited, which
may have a different chemical composition.
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Figure A 6 shows the solid phase concentrations of particulate organic carbon (POC),
particulate inorganic carbon (PIC), particulate nitrogen (PN) and aqua regia extractable iron
and manganese, averaged per 5 cm interval and for two replicate cores. The mean values and
standard deviations are presented in Table A5. The concentrations in the 5 cm layer in June
were consistently higher than in May, for POC (~0.7%), PN (~0.11%), extractable Fe (~110
umol g 1) and extractable Mn (=5 pmol g). In contrast, PIC was constant for all layers and
for all months (Figure S9). However, the standard deviations are relatively big when
compared to these differences. To check whether there was a statistically significant
difference between the different months, a standard two-way ANOVA with replicate was
performed with month and depth interval as factors (significance level p = 0.05). The only
significant difference was found for PIC (p = 0.03, Table A 7). This suggests that most of the
difference between June and May can be explained by spatial variability, rather than different
sediment characteristics.

Similarly, trace metal concentrations (As, Cd, Cr, Cu, Pb, Ni and Zn; aqua regia
extractable) is given in Figure S10 (mean values and standard deviations in Table S6). If the
layer was a deposition of dredged sediment originating from navigation channels and/or
harbours, one would expect that the solid phase of the sediment shows similar characteristics
as the sediment in the harbour zones. Therefore, the trace metal content of the dredged
material from the harbours in the Belgian Coastal Zone (dashed and filled line in Figure S10
and second and third column Table S7) are given as a reference for the measured
concentrations. As for the major element concentrations, a two-way ANOVA was used to
evaluate the apparent differences in trace metal content. Only lead and arsenic gave a
significant result (Table S8). This shows as well that the high value in June is most likely not

because of different sediment characteristics.
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Figure S1: Pore water profiles of three months in the period before the disturbance: January 2014 (red), March 2014
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264 Figure S3: Photographic images of sediment cores immediately after core collection and a schematic description of the
265 downward colour changes in the sediment. (a) May 2014, right before the disturbance event. The oxidized brownish
266 layer is limited to the upper ~0.2 cm. (b) June 2014, after the disturbance event. The oxidized brownish layer now
267 reaches down to ~16 cm. Note also the difference in core length. In May 2014, sediment cores collected were only

268 ~16¢cm, while in June 2014, the gravity corer penetrated much deeper, and sediment cores collected were ~25cm.

269
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274  phosphate (PO+*), dissolved iron (dFe) and dissolved manganese (dMn).
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276

277 Figure S5: image obtained by Fluorescence In Situ Hybridization (probe DSB706) of a cable bacteria fragment from
278 the September cores at the field site, providing evidence for the recolonization of cable bacteria. See ref. [25] for more

279  information on the sampling procedure.

280
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solute month inventory solute month inventory
(mmol m?) (mmol m?)
DIC January 4263 dMn January 8.9
March 3394 March 9.8
May 4276 May 8.9
June 1190 June 46
July 1281 July 12
September 3289 September 17
November 3348 November 11
NHs* January 743 dFe January 34
March 663 March 15
May 595 May 44
June 105 June 0.07
July 251 July 53
September 442 September 74
November 464 November 48
PO4* January 89 SO4* January 1039
March NA March 1490
May 51 May 1784
June 0.015 June 3982
July 16 July 1907
September 45 September 2482
November 57 November 1659

Xdepth

315 '@IQ;AI;‘(\S/I(I%Ieution of the pore water inventories of the 16 top cm for the different analytes. Inventory is calculated as

316 Xswi
317
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Primary redox reactions

R1 Aerobic respiration ARs
CH,O.(NH 0, —> HCO; +—1- NH; +Rev =1y
{ 2 ( 3)1/RCN}S+ b ™ 3+R_ s TS —
CN N
R2 Manganese reduction MRs

{CH,0.(NH,)_}, +2MnO, +3RFC{¢+1H+ — HCO; +Ri NH; +2Mn? +2H,0

CN CN
R3 Dissimilatory iron reduction DIRs
CH,O.(NH 4FeOOH —7RCN +1H+ HCO, 1 NH; +4Fe* +6H.0
{CH,O.( 3)1,RCN}S+ e + - L+ , +4Fe” +6H,
N N
R4 Sulphate reduction SRs
1 _ o1 1, ,._ -2
{CH,0.(NH,),¢ %, +=S0;” — HCO; +——NH, + = HS R =2
N 2 R 2 2R
CN CN
R5 methanogenesis MG:s
3R +2 1 o1 1 1
{CH,O.(NH,) ren i + —2—-H" - =HCO, +—NH; +=CH,+=H,0
2R, 2 Ren 2 2
Secondary redox reactions
R6 Ferrous iron oxidation FIO AFe* +0, +6H,0 > 4FeOOH +8H"
R7  Sorbed ferrous iron oxidation o] 4X = Fe* +0, +6H,0 — 4FeOOH +8H"
R8  Canonical sulphur oxidation CSo HS™ +20, —» SOf_ +H"
Ry SuPhide-mediatediron SR HS™+8FeOOH +15H" — SO +8Fe? +12H,0
R10  Aerobic methane oxidation ArMO CH, +20, -»CO, +2H,0
pip e mediated methane Fe-AMO  CH, +8FeOOH +16H" — CO, +8Fe*" +14H,0
Rip °ulphate mediatedmethane g \\iq CH, +SO} +H" —CO, +HS™ +2H,0
oxidation
Sorption/precipitation reactions
R13 Iron sulphide precipitation ISP Fe” +HS™ —>FeS+H™*
R14 Iron sulphide dissolution ISD FeS+H" — Fe? + HS~
R15 Manganese carbonate MCP Mn?* + HCO, — MnCO, + H*
precipitation
R16 Mangahese C?rbonate MCD MnCO, +H* — Mn*" + HCO;
dissolution
R17 Ammonium sorption AMS NH, <> X =NH;
R18 Manganese sorption MnS Mn?* < X =Mn*
R14 Ferrous iron sorption FIS Fe? < X = Fe?*
318 Table S2 List of biogeochemical reactions included in the reactive transport model. A distinction is made between
319 mineralization reactions of organic matter (“Primary redox reactions”), the subsequent reoxidation of mineralization
320 products (“Secondary redox reactions), and sorption and precipitation reactions (“Sorption/precipitation reactions”).

321 The associated kinetic expressions are listed in Table 3. For the primary redox reactions only the reactions for
322 slow degradeable organic matter (CH20Os) are given. The reactions for fast degradable organic matter are identical.

323
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325
326
327
328

Reaction

Kinetic rate expression

M1

Mineralization fast organic matter ( Rr;in ) (-p)k, [CHZOf :'
M2 Mineralization slow organic matter ( Rmm (1—p)k [CH 0 ]
S 2~7s
)
R1  Aerobic respiration [02] RS
[0,]+ Ky ™
R2 Manganese reduction [MnOz] K02 R
[MNO, |+ Ky, [0, [+ Ky, ™
R3 Dissimilatory iron reduction [FeOOH] K02 KMnoz
[FeOOH ] + KFeOOH I:Oz ] + Ko2 [MnOZ] + KMnOz
RS  Sulphate reduction [SOZ*] Koz KMnOZ .
(507 [+ Koy [0:]+ Ko, MO+ Ko, ™
R7 Methanogenesis
KSOE' K keoon K MnO, KOz Rf
[SO; 1+ Ky, [FEOOHI+Kroon [MNO, ]+ Ky, [0, |+Ko, ™
R8 Ferrous iron oxidation (ok [O ][Feﬂ
Flo [ ~2
R7 Sorbed ferrous iron oxidation (1—(0)k [O ][X _ Fez+]
s10 | V2 =
R8 Canonical sulphur oxidation ¢kcso [OZ][HSf]
R9 Sulphide-mediated iron reduction (l—(p)k [FeOOH ][H57:|
SIR
R10  Aerobic methane oxidation PK o [OZ][CH4]
R11 Iron mediated methane oxidation A O)Kee_avo [FEOOH][CH4]
R12  Sulphat diated meth idati 2-
ulphate mediated methane oxidation (”kszMo I:SO“ ][CH4]
R13 Iron sulphide precipitation [F 2+][HS ] Misp
(1_§D)kISP sp
I:H :'KFeS
R14  Iron sulphide dissolution I: ez*][HS ]
(- @)k [FeS]
ol [HIKE,
R15 Manganese carbonate precipitation [an*][HCO‘} Micp
(1_(D)kMCP 5 Sp : -1
I:H :|KMnCO3
R15 Manganese carbonate dissolution Nmco

Mn** ][ HCO; |

Q- 9)kyeo [MnCO3] 1- [

[H ] KMnCO3

min

are based on standard kinetic formulations used in sediment biogeochemical models (see text for details). The values

of the kinetic constants are listed in Table S4. Only the full expressions for mineralisation of slow degradable organic

matter are given, expressions for fast degradable are identical.
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Table S3 List of kinetic rate expressions for the reactions included in the reactive transport model. All expressions



Constant Symbol Unit Value Reference
Organic matter reduction

Decay constant fast degradeable kf yrt 10 a
organic matter

Decay constant slow degradeable |(S yrt 0.1 b
organic matter

Monod constant oxygen Ko umol cm3 0.001 cd
consumption 2

Monod constant manganese KMnO umol cm3 2.6 e
reduction 2

Monod constant dissimilatory KFBOOH umol cm 10.4 e
iron reduction

Monod constant sulphate K, umol cm 0.9 d
reduction S04

Oxidation reactions

Ferrous iron oxidation kFIO umol?t ecm3yr? 107 d
Sorbed ferrous iron oxidation k5|o umol?* ecm3yr? 10*7 f
Canonical sulphide oxidation kcso umol?* ecm3yr? 10*7 d
Sulphide-mediated iron Kee umolt em3 yrt 494 g
reduction (oxyhydr)oxides

Aerobic methane oxidation kArMO umol* ecm3 yr? 10* e
Fe mediated methane oxidation kFE_AMO umol* ecm3yr? 10* -
Sulphate mediated methane kS—AMO umol? em3 yrt 10 e
oxidation

precipitation reactions

Iron sulphide precipitation o umol?* cm3 yrl 10% d
Iron sulphide dissolution . yrt 3 d
Kinetic exponent iron sulphide Nisp - 1 d
precipitation

Kinetic exponent iron sulphide Niso - 1 d
dissolution

Manganese carbonate kMCP umol?* ecm3 yr? 0.5*10° e
precipitation

Manganese carbonate kMCD yrt 0 e
dissolution

Kinetic exponent Manganese Nisp - 1 e
carbonate precipitation

Kinetic exponent Manganese Nuco - 1 e
carbonate dissolution

Saturation constants

Equilibrium constant ammonium |« NH; cmigt 1.75 -
sorption ads

Equilibrium constant manganese K MnZ* cm3 gt 30 h
sorption ads

Equilibrium constant ferrousiron ¢ Fe* cm3 gl 696 h
sorption ads

Saturation constant iron sulphide K'EZS pumol cm3 3160 i
Saturation constant manganese Kra:\c% umol cm3 10° e

carbonate
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330
331
332
333

Table S4 Parameter values for the kinetic constants included in the steady-state simulation of the reactive transport
model. All parameters are expressed per bulk volume of sediment. References: a: (Katsev et al. 2006); b: (Fossing et
al. 2004); c: (Van Cappellen and Wang 1996); d: (Meysman et al. 2015); e: (Meysman et al. 2003); f: (van de Velde
and Meysman, 2016); g: (Poulton et al. 2004); h: (Berg et al. 2003); i: (Rickard 2006).
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336

Parameter Depth profile Symbol Unit Value

Salinity Constant S - 33
Temperature Constant '['C °C 20
Pressure Constant P bar 1.013
pH Constant pH - 7.5
Porosity Constant 4 - 0.75
Solid phase density Constant yo gem?3 2.6
Sedimentation velocity Constant porewater Vv cmyr! 0.2
solid phase w cmyr! 0.2
C:N ratio organic carbon  Constant RCN - 5
Species UBC Type Unit Value
FeOOH FF Solid pumol cm2 yr? 0
MnO, FF Solid pmol cm2 yr! 0
FeS FF Solid umol cm2 yr? 0
MnCO, FF Solid pmol cm2 yr! 0
DIC FC solute umol cm3 2.2
NHI FC solute umol cm3 0
0, FC solute pmol cm?3 0.28
SOf FC solute umol cm3 26.6
Mn2* FC solute umol cm3 0
Fe2* FC solute umol cm3 0
HS~ FC solute umol cm3 0
CH, FC solute umol cm 0

Table S5 List of parameters and boundary conditions included in the reactive transport model. UBC= upper

boundary condition, FF= fixed flux, FC= fixed concentration. All lower boundary conditions were set at no gradient.
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339
340

341

May-14 Jun-14 Jul-14 Sep-14
analyte Unit depth (cm) mean s.d. mean s.d. mean s.d. mean s.d.
POC m-% 0-5 1.6 0.6 2.3 0.3 11 0.7 1.9 0.5
5-10 1.9 0.2 2.3 0.1 1.8 0.9 1.9 0.2
10-15 14 0.5 1.8 0.4 1.98 0.09 1.69 0.08
15-20 NA NA 1.9 0.2 1.9 1.2 NA NA
20-25 NA NA 1.5 0.6 NA NA NA NA
PIC m-% 0-5 33 0.65 3.6 0.25 35 0.7 3.2 0.7
5-10 3.2 0.3 3.6 0.1 35 0.8 3.2 0.25
10-15 31 0.7 33 0.5 3.12 0.145 331 0.19
15-20 NA NA 33 0.25 31 0.65 NA NA
20-25 NA NA 31 0.9 NA NA NA NA
PN m-% 0-5 0.23 0.08 0.34 0.04 0.2 0.1 0.28 0.07
5-10 0.26 0.03 0.34 0.02 0.3 0.1 0.28 0.03
10-15 0.20 0.07 0.25 0.06 0.28 0.03 0.24 0.03
15-20 NA NA 0.25 0.02 0.25 0.02 NA NA
20-25 NA NA 0.20 0.08 NA NA NA NA
Ferot mmol g-1 0-5 0.41 0.07 0.51 0.03 0.31 0.07 NA NA
5-10 0.43 0.04 0.55 0.02 0.35 0.08 NA NA
10-15 0.42 0.02 0.49 0.06 0.33 0.03 NA NA
15-20 NA NA 0.42 0.04 0.32 0.02 NA NA
20-25 NA NA 0.39 0.07 NA NA NA NA
Mot pmol g-1 0-5 9 1 14 1 8 2 NA NA
5-10 10.3 0.6 13.6 0.3 10 3 NA NA
10-15 9.9 0.4 12 2 9.5 0.9 NA NA
15-20 NA NA 10.0 0.4 9.2 0.3 NA NA
20-25 NA NA 9 1 NA NA NA NA

Table S6 average elemental composition per 5 cm for particulate organic carbon (POC), particulate inorganic carbon
(PIC), particulate nitrogen (PN), total aqua regia extracteable iron (Fetot) and total aqua regia extractable manganese

(Mntot). Mean is the average of two replicate cores and all measurements within that interval (see text for slicing

depths), s.d. is the standard deviation of those measurements.
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average concentration in dredged sediment May-14 Jun-14 Jul-14 Sep-14

1990 2000 depth (cm) mean s.d. mean s.d. mean s.d. mean s.d.

As 0.17 0.22 0-5 0.21 0.05 0.26 0.02 0.18 0.04 0.22 0.02

umol g-1 5-10 0.23 0.02 0.274 0.007 0.20 0.04 0.29 0.03

10-15 0.23 0.01 0.25 0.03 0.23 0.06 0.29 NA*

15-20 NA NA 0.22 0.02 0.18 0.03 NA NA

20-25 NA NA 0.21 0.03 NA NA NA NA
Cd 0.0217 0.0050 0-5 0.0030 0.0005 0.0031 0.0002 0.0028 0.0006 0.0023 0.0006
umol g-1 5-10 0.0032 0.0002 0.00319  0.00008 0.0030 0.0007 0.0033 0.0003
10-15 0.0035 0.0004 0.0031 0.0002 0.0033 0.0001 0.0034 0.0002

15-20 NA NA 0.0032 0.0003 0.0032 0.0007 NA NA

20-25 NA NA 0.0032 0.0006 NA NA NA NA

cr 1.00 1.13 0-5 1.1 0.2 1.4 0.1 1.1 0.3 1.0 0.2

umol g-1 5-10 1.1 0.1 1.54 0.07 1.2 0.4 1.2 0.1

10-15 1.10 0.09 1.4 0.2 1.18 0.09 1.09 0.05

15-20 NA NA 1.1 0.1 1.0 0.1 NA NA

20-25 NA NA 1.0 0.2 NA NA NA NA

Cu 0.43 0.36 0-5 0.20 0.05 0.26 0.03 0.20 0.06 0.19 0.06

umol g-1 5-10 0.20 0.02 0.27 0.01 0.21 0.08 0.22 0.03
10-15 0.21 0.01 0.24 0.02 0.23 0.01 0.208 0.007

15 - 20 NA NA 0.21 0.02 0.20 0.02 NA NA

20-25 NA NA 0.18 0.04 NA NA NA NA

Pb 0.31 0.19 0-5 0.21 0.04 0.25 0.02 0.16 0.04 0.14 0.03

umol g-1 5-10 0.22 0.03 0.27 0.02 0.17 0.05 0.19 0.02
10-15 0.21 0.01 0.24 0.01 0.190 0.006 0.179 0.006

15-20 NA NA 0.22 0.03 0.16 0.02 NA NA

20-25 NA NA 0.19 0.04 NA NA NA NA

Ni 0.35 0.31 0-5 0.33 0.06 0.42 0.03 0.33 0.08 0.32 0.08

umol g-1 5-10 0.33 0.02 0.44 0.02 0.35 0.12 0.36 0.04

10-15 032 0.01 0.40 0.05 0.36 0.03 0.33 0.01




15 - 20 NA NA 0.34 0.05 0.32 0.03 NA NA

20-25 NA NA 0.29 0.05 NA NA NA NA

Zn 2.31 2.10 0-5 1.5 0.3 1.8 0.1 1.6 0.4 1.8 0.6
umol g-1 5-10 1.6 0.1 1.88 0.09 1.7 0.5 2.0 0.2
10- 15 1.61 0.06 1.7 0.1 1.9 0.1 1.95 0.05

15 - 20 NA NA 1.6 0.1 1.7 0.2 NA NA

20-25 NA NA 1.5 0.3 NA NA NA NA

342 Table S7 Overview of the average aqua regia extracteable trace metal content of the sediment cores. The trace metal content of dredged sediment from the Oostende harbour from
343 measurements in 1990 and 2000 (http://www.mumm.ac.be/NL/Management/Sea-based/dredging.php) are given as reference. Mean is the average of two replicate cores and all
344 measurements within that interval (see text for slicing depths), s.d. is the standard deviation of those measurements. NA values means no value could be given because the cores did
345  not go deep enough.

346 *for September only 1 core was measured for As, and only 1 measurement was within the 10 — 15 cm range, thus no standard deviation could be given.
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month depth

POC 0.15 0.21
PIC ‘0.03’ 0.07
PN 0.21 0.21
Fetot 0.08 0.40
Mniot 0.21 0.53
Cd 0.60 0.26
Cr 0.10 0.35
Cu 0.27 0.51
Ni 0.20 0.74
Pb ‘0.02 0.35
Zn 0.34 0.38
As* ‘0.01’ 0.35

347 Table S8 p-values for the two-way ANOVA, testing for month (first column) and depth zone (second column) as
348 factors. Significant factors (p < 0.05) are indicated by quotation marks and in bold font.
349 * for As only May, June and July where included in the ANOVA test, due to lacking duplicate in September.
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