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Figure 1: Selected images from the SPI time-lapse sequence detailing the impact of 665 

bioturbation on luminophore particle displacement during the three separate deployments 666 

showing a frame for each 24 hours period starting from frame 1 (t = 0 min). Luminophore 667 

particles appear as orange against the sediment in dark green. Scale: frame width = 7cm. 668 

 669 

Figure 2: The redistribution of luminophore particle tracers over time for (a) deployment 1, 670 

(b) deployment 2 and (c) deployment 3 of the fg-SPI. Luminophore counts are expressed 671 

relative to the total recovered from each image (%) and represented by grey scale shading.  672 

 673 

Figure 3: Sediment profiles of trace metal flux for Fe (a,c,e) and Mn (b,d,f) for deployments 1 674 

(a,b), 2 (c,d) and 3 (e,f) of the fg-SPI. Solid lines denote profiles obtained from g-SPI gels 675 

(black = left, grey = right) and dashed lines denote profiles obtained from SCUBA diver-676 

deployed gel probes (n = 3, except n = 2 for Fe in deployment 1 and for Mn in deployment 2).  677 

 678 

Figure 4: The relationship between mean Fe (n = 5) and mean Mn (n = 5) flux with sediment 679 

profile depth (mm, indicated by grey shading) from profiles derived during (a) deployment 1 680 

(b) deployment 2, and (c) deployment 3 of the fg-SPI. 681 

 682 

Figure 5: Predicted trace metal profiles (dotted black lines) ± SE (dotted grey lines) from 683 

fitted GAMs for Fe (a, c, e) and Mn (b,d,f) for deployments 1 (a, b), 2 (c,d) and 3 (e,f). Solid 684 

black lines show luminophore profiles (relative counts) of the final fg-SPI image from each 685 

time-lapse sequence. 686 

 687 

Figure S1: The operation of the fg-SPI camera in Loch Creran, detailing (a) the distribution of 688 

luminophore tracer (orange particles) at the sediment-water interface and the presence of two 689 

DGT gel strips (white strips) in the field of view, and (b) a SCUBA diver inserting additional 690 

replicate DGT probes in the vicinity. Photographs by Dr M. Sayer, NERC National Facility 691 

for Scientific Diving (NFSD). 692 

 693 



 29

Figure S2: The gastropod, Turritella communis, was particularly abundant in the surficial 694 

sediment surrounding the fg-SPI. Photograph by Dr M. Sayer, NERC National Facility for 695 

Scientific Diving (NFSD). 696 

 697 

Figure S3: Visual representation of the sum of squares (colour shades) between the estimated 698 

parameters activity and distance for deployments (a) 1, (b) 2 and (c) 3 of the fg-SPI following 699 

parameterisation of the simulation model using all three parameters. In each case, the surface 700 

of the objective function across parameter space reveals a strong correlation between the 701 

parameter values activity and distance, indicating that a wide range of value combinations 702 

(ranging from low values for activity and high values for distance, to high values of activity 703 

and low values for distance) are equally plausible, requiring the parameter activity to be fixed 704 

an the optimal value and the model re-run with only two parameters. 705 

 706 

Figure S4: The sum of squares (measure of fit) of the simulation models over time for each 707 

deployment of the fg-SPI (deployment 1, solid line; deployment 2, dotted line, deployment 3, 708 

dashed line). 709 
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