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Green Canyon lease block GC600 within a very active 
natural oil seep area (Roberts et al., 2010), which often 
has extensive oil slicks at the surface ocean (Macdonald 
et al., 1993; MacDonald et al., 2002). This high seepage 
activity has recently been linked to elevated surface chlo-
rophyll a concentrations (D’souza et al., 2016). Our third 
site – the ‘Reference site’ (27°31.5 N, 89°42.6 W; 1160 m 
deep) – will be used as an index for typical background 
conditions, although sediment analysis suggests that 
this site is also at times exposed to oil from natural seeps 
(Fisher et al., 2014). This site is located in Atwater Valley 
lease block AT357 at the largest currently known deep-
water coral assemblage in the Gulf of Mexico (Doughty et 
al., 2014). Both Seep and Reference sites were not visibly 
impacted by DWH (Fisher et al., 2014). Temperatures at 
the traps were between 4.2 and 4.5°C at all sites. The aver-
age current speeds (±SD) ~45 m below the trap (~75 m 
above the bottom) were < 3.8 ± 2.0 cm s–1 (n = 19664) and 
< 4.9 ± 3.0 cm s–1 (n = 9645) at the DWH and Seep site, 
respectively (Diercks et al., 2017). Sediment trap data are 
generally considered reliable as long as current velocities 
remain under 10 cm s–1 (Gardner, 1980).

2.2. Trap deployments
Sediment traps (Parflux Mark 78H, McLane Research Laborato-
ries and Kiel Trap, K.U.M. Umwelt- und Meerestechnik Kiel 
GmbH) have been deployed since April 2012,  collecting sedi-
ment fluxes at 120 m above the sea bed (water depths of 1540 
m, 1260 m and 1040 m at the DWH, Seep and Reference sites, 
respectively). Here we present data until September 2016. All 
three time-series traps had catchment areas of 0.5 m2, cov-
ered with a hexagonal lattice grid baffle that reduces wash-
out. The multi-bottle turntables allowed for the collection of 
13–21 time-series samples per deployment period (~1 year), 
collecting for 11–28 days each (Table 1). After each of the col-
lection periods, traps were recovered and re-deployed within 
a few days to generate a continuous time series. 

The DWH site trap was successfully deployed for the 
entire period. However, towards the end of several deploy-
ment periods, the trap funnel clogged and the subse-
quent samples were lost (26 June–15 September 2014, 
29 March–15 September 2015, and 19 February–12 
September 2016). This clogging was likely caused by 
high export rates, such that the average annual fluxes 
presented for the DWH site are likely underestimates 

Figure 1: Map of the sampling area with locations of the three sediment trap sites. The three trap sites –
Deepwater Horizon (DWH), Seep, and Reference (Ref) sites – in the Northern Gulf of Mexico are overlaid on the 
seabed topography. Scale bar indicates depth in meters. Blue line represents the Mississippi River. DOI: https://doi.
org/10.1525/elementa.264.f1

Table 1: Deployment details of the three sediment traps. DOI: https://doi.org/10.1525/elementa.264.t1

Site Position Trap type (number 
of cups)

Deployment period Collection period 
per cup (d)

Water 
depth (m)

Deployment 
depth (m)

DWH 28°40.8 N 
88°21.7 W

McLane (21) 28 June 2012 to 12 
September 2016

16 or 18 1660 1540

Seep 27°22.5 N 
90°30.7 W

McLane (13) 16 April 2012 to 15 
April 2016

11, 18, 24, 27, 28 1380 1260

Reference 27°31.5 N 
89°42.6 W

Kiel-trap (20) 16 April 2012 to 25 
April 2016

17 or 18 1160 1040
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sonal pattern of (a–c) integrated primary production (PP) and mixed layer depth, and (d–f) POC fluxes at the DWH 
site (left), the Seep site (middle) and the Reference site (right) during 2012–2016. (a–c) Integrated primary production 
(PP, open circles) calculated from satellite data using the VGPM model in 8-day intervals. The seasonal pattern is cap-
tured using a cyclic spline smoother (green line), with the grey area showing the 95% confidence intervals. Monthly 
climatology of the mixed layer is shown as a dotted red line according to Muller-Karger et al. (2015). (d–f) POC flux at 

~1400 m depth during 2012–2016 measured using sediment traps (open circles). The seasonal pattern in captured 
using a cyclic spline smoother (blue line), with the grey area showing the 95% confidence intervals. For the DWH site 
(d), clogging of the traps meant no reliable estimate of peak fluxes. The uncertainty in peak fluxes is indicated with 
the light grey area and marked with a question mark. DOI: https://doi.org/10.1525/elementa.264.f2
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Deepwater Horizon (DWH), Seep and Reference (Ref) sites, calculated using a running mean on daily fluxes. Daily 
fluxes were calculated based on 58, 60 and 46 samples, respectively for the three sites. The error bars show SD of all 
computed means of daily fluxes (n = 950, 1077 and 477 at the DWH, Seep and Reference sites, respectively). Note that 
DWH site fluxes are likely underestimates because of trap clogging during periods of high PP. (b) Flux composition 
as percentages of total mass flux, with flux components colored according to the inset legend. Organic refers to total 
particulate organic matter calculated as 2.2 × POC (see text). DOI: https://doi.org/10.1525/elementa.264.f3


