Figure 1. Map showing Station M in the northeast Pacific, 220 km off the California coast. Inset: areas sampled during investigations. Black circles indicate the start point of transects. ROV studies conducted from 2006 to 2012 are shown to the northeast, while 1989 to 2004 camera sled sampling took place about 40–50 km to the southwest. Bathymetric layer: http://services.arcgisonline.com/ArcGIS/services Ocean_Basemap 2013.

[bookmark: _GoBack]Figure 2. Density of organisms observed during nine ROV sampling periods between 2006 and 2012. A) Overall density of organisms (error bars = SE). Note that in February 2009, ROV navigation quality did not allow the transect to be reliably subsampled. Significant results of the two-sample KS test (p < 0.05): ** vs. Dec. 2006  × vs. Feb. 2007  vs. all periods except Dec. 2006 and Sept. 2007   vs. all periods except June 2007  + vs. all periods except Jan. 2007 and Nov. 2011  * vs. all other periods. B) Overall density for phylum-level categories. Friedman post-hoc tests indicate that there were significant differences (p < 0.05) in the ranks among all phyla except for Cnidaria vs. Echinodermata, Cnidaria vs. Porifera, and Echinodermata vs. Porifera.

Figure 3. Relative proportion (as a percent) of higher-taxa groups having the most effect on community structure, based on ROV surveys between 2006 and 2012 (bars). We show Simpson’s Diversity Index (SDI), Pielou’s Evenness and the Shannon Index (right axis) for each period. Note that due the short transect length, species richness for June 2007 is likely underestimated.

Figure 4. A) Mobility strategies of organisms. Proportion (as a percent) of sessile and functionally sessile vs. mobile organisms based on ROV surveys between 2006 and 2012. B) Feeding strategies. Proportion of suspension feeders, predators and scavengers, surface deposit feeders, subsurface deposit feeders, and mixed feeding between 2006 and 2012. Categories after Iken, et al. 2001.

Figure 5.  Multidimensional scaling (MDS) plot for 10 echinoderm taxa followed from 1989 to 2012. The MDS is based on a Bray Curtis similarity index for square-root transformed mean densities and similarity is based on hierarchical cluster analysis (single linkage).  

Figure 6. Comparison of ten mobile megafaunal taxa followed from 1989 to 2012, and percent cover of seafloor detritus from time-lapse camera images (gray x axis indicates no data; after Smith, et al. 2013). Sampling dates to the left of the black bar indicate camera-sled sampling. Later periods were sampled via ROV transects. Note the vertical scale differences in the panels.

Figure 7. Images showing seafloor conditions during ROV various surveys between 2006 and 2012.  A) Observations show the seafloor with little to no organic debris. A small Euplectellid sponge can be seen to the left of center. B) In June 2007, detrital aggregates (white arrows) are apparent. The sea pen Pennatula is shown. C) Three months later, the density and size of detrital aggregates (white arrows) became larger. D) In February 2009, the seafloor had no detrital aggregates present. Dead Hyalonema sponge stalks with small sponges attached are shown in the upper frame. E) In June 2012, dense numbers of dead/dying pelagic salps sank to the seafloor (white polygons). F) Six months later organic debris was nearly gone, but the density of animals like the holothurian Elpidia was at its peak. ROV lasers (orange dots) are used for size reference, and are spaced 29 cm apart.
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