MARS Cable Monitoring Plan

Several agencies have permit conditions requiring post-installation surveys of the MARS cable. These agencies include the Monterey Bay National Marine Sanctuary (MBNMS), the California State Lands Commission, the California Coastal Commission, and the Central Coast Regional Water Quality Control Board. The following cable monitoring plan incorporates requirements of conditions from these agencies.

Immediately following cable installation, a Post-Lay Inspection and Burial (PLIB) will be performed to verify cable burial and to post-lay bury cable, where feasible, along the cable route. A report will be submitted describing the results of this inspection and process in accordance with permit conditions.

The first cable route survey will take place within 18 months of completing the PLIB survey. Utilizing one of MBARI’s research vessels and its associated remotely operated vehicle (ROV), MBARI will conduct a video survey of the entire cable route to verify that the cable has remained buried to the extent indicated after the PLIB. A copy of the videos will be made available to the agencies upon request or as required by permit conditions. A second cable route survey will be conducted 18 to 24 months after the completion of the first cable route survey. As per permits, the frequency of subsequent surveys will be dependent upon the results of the first two cable route surveys and determined by the agencies after reviewing the materials at that time.
At a minimum, one survey will be conducted every 60 months, as per Condition 48 of the MBNMS permit.
As part of the first cable route survey, MBARI scientist Dr. Jim Barry and his lab will be completing a baseline assessment of the biological, geological, and ecological impacts of the presence of the cable. A description of the proposed “Actual Impacts Assessment” can be found on the following pages.
Within 30 days of completing each cable route survey, MBARI will submit a post-survey report that includes the following information: 


a) A description of the results of each survey, including representative still images showing all the different conditions of the cable and the science node;

b) A route position list in both latitude and longitude; 

c) A GIS layer with all positions of unburied and suspended cable; 

d) After the first cable route survey, a report regarding the Actual Impacts Assessment will be submitted, summarizing general conditions observed during the survey. It will not be possible to adequately process and analyze all of the samples collected and complete a detailed report within 30 days. Therefore, a fully detailed report discussing the biological, geological, and ecological impacts as described below will be submitted within six months of completion of the first cable route survey process. This report will include an analysis of all of the samples collected.
Preliminary MARS Cable Impact Assessment for 
Benthic Biological Communities
Biological, geological, and ecological impacts potentially associated with the installation and presence of the MARS cable will be investigated using two principal approaches.  The local scale impacts of the cable will be assessed by comparing the physical and biological characteristics directly over or on the cable route with control sites only 10-25 m distant and parallel to the cable route.  These comparisons will be performed every 5 km along the cable path.  In addition, the regional (i.e. km scale) impacts will be assessed using a modified BACI (before-after: control: impact) analysis (Green 1979, Underwood 1994).  In this analysis, changes in the biological and geological characteristics of the impacted site along the cable path within each of 3 cable zones (1- the continental shelf [Shelf], 2 - the continental shelf break and upper slope [Neck], and 3 - the continental slope region near the MARS benthic node [Slope]) will be compared with several control stations, both before and after the installation of the cable.  Three control sites were selected within each cable zone either haphazardly at the depth of comparable impact sites, or at locations along existing long-term video transect locations.  Selection of these locations provide a temporal sequence of ROV video transects that will provide a partial baseline for temporal variation in benthic megafauna and seabed features. Although an ideal BACI design would include characterization of the temporal pattern of variability at all sites both before and after impact (i.e. MARS cable installation), time-series samples are available only for a subset of the control stations.  The 3 cable zones represent the principal habitat types along the cable path.  The cable will be buried along all or most of its route across the “Shelf” habitat, but will be exposed near 200 to 400 m depth at the “Neck” along the transition from the shelf to the upper continental slope habitat.  Carbonate and bedrock outcrops prevent complete burial of the cable along the Neck region.  Muddy habitats are typical within “Slope” habitats from ~400 – 900 m along the middle continental slope near the MARS benthic node.
Surveys of biological, geological, and ecological aspects of each impact and control site will be performed prior to cable installation and repeated within 18 months following installation to assess changes in conditions potentially caused by the cable installation or presence.  ANY ADDITIONAL SURVEYS?
Results from of video and core samples will be made available on the SiMON web sites of the Monterey Bay National Marine Sanctuary.  These will include maps of the actual cable route, locations of control and impact stations, extent of cable surveyed, locations of cable – parallel section comparisons, and summaries of the biological and geological sample analyses.

MONITORING PROGRAM

Biological Characteristics
Benthic Megafauna
The abundance and distribution of benthic megafauna will be determined at each impact and control site using video surveys performed using an ROV (MBARI’s ROV Ventana) equipped with a 2 or 3-point laser system to enable quantitative measurements of the area surveyed and at least coarse size estimation.  Three replicate 100 m long x 1 m wide ROV video surveys will completed at each impact and control site within each cable zone.  Although this sample will not allow a complete description of the abundance and distribution of all megabenthos at each site, it will (based on related video surveys in this area) allow a characterization of most dominant species within each cable zone.  All animals, as well as rocks, debris, and other items, will be identified to the lowest possible taxon, and counted.  Changes in the abundance of species between surveys will be evaluated using BACI (before: after : control:impact) statistics or appropriate alternative non-parametric tests.  Details of the survey methods are available in the MBARI Biological Survey: MARS Cable Route (January 2003).
Benthic Macrofauna
Macrofaunal organisms inhabiting the surficial sediments will be sampled from 5-10 replicated 7.5 cm diameter sediment cores collected using the ROV Ventana at each impact and control site within each cable zone.  Core locations will be selected haphazardly along video transects, with 1/3 of the cores collected along each of 3 video transects described above.  Sediments will be sieved through a 0.3 mm mesh sieve, after which organisms retained will be preserved in formalin (transferred to ethanol), then identified and enumerated under a dissecting microscope.  Organisms will be identified to the lowest practical taxon, providing a list of the abundance of the major species inhabiting each site during each survey.  Details of these methods are available in the MBARI Biological Survey: MARS Cable Route (January 2003).

Geological Characteristics

ROV surveys will be used to characterize the surficial appearance of the seabed at each site, and to assess changes in the abundance of boulders, damage to the seabed related to cable installation, etc.  Dimensions of physical disturbances to the seabed, including the size and composition of coarse seabed materials (i.e. boulders, cobble, gravel) will be determined from video and still imagery from the ROV equipped with parallel lasers for scaling.
Sediment characteristics, including % carbon, nitrogen, and hydrogen, stable carbon and nitrogen analyses, and grain size composition will be determined from replicate sediment samples collected by ROV-deployed sediment cores.  Samples will be taken at each site and subsampled to support analyses of several parameters.  Changes in the carbon content (or other parameters) between surveys will be evaluated using t-tests between pre- and post-cable installation samples at each site.  
Cable Route Inspection

In addition to comparisons among impact and control stations at each cable zone, the full length of the cable route will be inspected by ROV video surveys using MBARI’s ROV Ventana.  The condition of the cable and the seabed along the cable (plowed, buried, exposed, etc.) will be inspected throughout the cable route.  The dimensions of the cable furrow and any ridging or other disturbance to the seabed, as well as the distribution and size composition of gravel, cobble, or boulders on the seabed will be determined from still and video images and measured (using parallel lasers mounted on the ROV video camera).  
At 5 km intervals along the cable route, quantitative comparisons will be made between the composition of the seabed directly over the cable and along an undisturbed seabed transect 100 m long and 10-25 m away (parallel to the cable route).  Features compared will include seabed composition (abundance of boulder, cobble, bedrock, etc.) and megafaunal species richness and abundance.  During repeat visits (HOW OFTEN MANDY?), the recovery from or persistence of physical disturbance to the seabed by trenching, including plow spoils heap and trench, and other perturbations of the seabed, will be determined visually and documented using still and video imagery using the ROV.  ANOVA, t-tests, or suitable non-parametric tests will be used to infer differences between cable and control locations.
A report discussing results will be submitted within six months of collection of post-installation samples to allow time for sample processing and data analysis.
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Figure 1.  Map of MARS cable route showing locations of EIR Cable route samples & video, and study sites for MARS biological and geological studies.  
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