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October X, 2008

Deirdre Hall

Monterey Bay National Marine Sanctuary 

299 Foam Street Monterey, CA  93940
Alison Dettmer

California Coastal Commission

45 Fremont Street, Suite 2000 San Francisco, CA 94105

Dave Plummer

California State Lands Commission 100 Howe Avenue, Suite 100-South

Sacramento, CA 95825-8202

RE: 
Monterey Bay Aquarium Research Institute (MBARI) MARS Cable Monitoring
Biological Impact Survey
Dear Deirdre, Alison, and Dave,
The first MARS cable route survey was to have taken place within 18 months of our completion of a Post-Lay Inspection and Burial Survey (PLIB; March 16, 2007 through June 7, 2007).  Within 10 months we completed this re-survey of the entire cable route.  
Methods

The Monterey Bay Aquarium Research Institute (MBARI) conducted post-cable lay biological impact surveys to re-assess the position and placement of the Monterey Accelerated Research System (MARS) fiber optic cable.  Observations were conducted between November 30, 2007 and April 1, 2008.  The R/V Point Lobos surveyed the 50.65 km route using the remotely operated vehicle (ROV) Ventana.  
Visual surveys were recorded and DVDs showing the current status of the cable route are supplied with this report.   Ventana is equipped with an Ikegami HDL-40 high definition camera.  Lasers mounted on the ROV were used to define the size of the area viewed in video images.  We analyzed video of the route while annotating the placement of the cable, relative sediment disturbance, and occurrence of organisms.
Macrofaunal Analysis

To compare macrofaunal communities, we used the ROV to collect samples of seafloor sediments with 7.5 cm diameter push cores (0.0044 m2).   Sediment from the top 5 cm of the core was washed gently 
through a 0.3 mm mesh sieve using cold seawater.  High-resolution dissecting microscopes equipped with high intensity fiber optic light sources were used to sort the sieved sample materials.  Animals in each sample were identified to species or the lowest practical taxonomic category.  Macrofaunal communities from the 2007-2008 surveys were compared with the communities present in the same areas prior to the installation of the cable and to additional samples collected at similar depths within Monterey Bay.
Megafaunal Analysis
Video footage was annotated using MBARI’s computer annotation application Video Annotation and Reference System (VARS). We annotated most portions of the video in an outline format as defined below.  Video transects surrounding sampling stations were annotated quantitatively.

Outline video annotation entails the identification of discernable epifaunal animals along the entire cable route.  We identified each unique species and noted them at regular intervals in a semi-quantitative (quantitative relative to other organisms) manner.  This mode of annotation also consisted of the characterization of relative habitat disturbance, geological features, and the state of the cable (visible, buried, etc.).

Detailed annotations were performed for quantitative video transects used to estimate the diversity and abundance of benthic megafauna and included every epifaunal organism large enough to be seen on video. Taxonomic identification was performed to the lowest practical taxonomic level. To avoid bias in counting the number of organisms due to field of view distortion, animals in the upper 1/3 of the field of view were not counted. We used the presence of lasers in the lower 2/3 of the screen as a guide for counting animals. 
BACI Samples
Three 100-m long transects (random directions) + five infaunal samples with 7.5 cm diameter (0.0044 m2) push cores randomly placed along transects (Figure 1, Table 1)
MARS Cable 

One 100-m long transect over the cable, and one 100-m long transect parallel and 50 m away from the cable (Figure 1, Table 1)
Table 1.  Details of MARS biological impact sampling conducted by MBARI.

	Site
	Station
	Lat
	Long
	Depth (m)

	BACI Samples
	
	
	
	

	MARS Shelf Impact Site
	SI-1
	36.863070
	-122.096550
	90

	MARS Neck Impact Site
	NI-1
	36.824352
	-122.170323
	324

	MARS Slope Impact Site
	SLI-1
	36.71136
	-122.18681
	880

	MARS Shelf Control 1
	SC-1
	36.71529
	-121.90901
	90

	MARS Shelf Control 2
	SC-2
	36.82186
	-121.94551
	89

	MARS Shelf Control 3
	SC-3
	36.87777
	-122.12132
	89

	MARS Neck Control 1
	NC-1
	36.78867
	-122.11656
	400

	MARS Neck Control 2
	NC-2
	36.79884
	-122.10793
	200

	MARS Neck Control 3
	NC-3
	36.84259
	-122.18707
	354

	MARS Slope Control 1
	SLC-1
	36.74493
	-122.27785
	1003

	MARS Slope Control 2
	SLC-2
	36.74954
	-122.19741
	800

	MARS Slope Control 3
	SLC-3
	36.70636
	-122.16644
	888

	MARS Cable 
	
	
	
	

	dist. from node = 5 km
	A
	36.75641
	-122.18799
	723

	dist. from node = 10 km
	B
	36.79959
	-122.18741
	436

	dist. from node = 15 km
	C
	36.83710
	-122.15864
	168

	dist. from node = 20 km
	D
	36.85741
	-122.10928
	94

	dist. from node = 25 km
	E
	36.87947
	-122.06015
	72

	dist. from node = 30 km
	F
	36.88576
	-122.00533
	48

	dist. from node = 35 km
	G
	36.88394
	-121.94978
	37

	dist. from node = 40 km
	H
	36.86812
	-121.89705
	45

	dist. from node = 45 km
	I
	36.84855
	-121.84706
	26

	dist. from node = 50 km
	J
	36.81616
	-121.80808
	19


Results

Seven general substrates ranging from sand and mud to rocky habitat were encountered.  More than 70% of the route was composed of sand and sandy mud (Figure 2, Table 2).  
Table 2.  Composition of substrate on the MARS cable route, reported as total distance and as a percent of the total distance.  

	Substrate 
	Distance (km)
	Percent of route

	mixed substrate (mud interspersed with hard substrate)
	0.67
	1.3

	mud
	3.37
	6.6

	mud over clay
	7.60
	15.0

	rippled sand
	0.64
	1.3

	rocky habitat
	2.24
	4.4

	sand
	23.49 
	46.4

	sandy mud
	12.64
	25.0

	Total
	50.65
	100.0


During these surveys, we verified that the cable is still buried to the extent indicated during the PLIB survey (Figure 3).  Most of the cable is buried (79 %), 19 % is unburied and 2 % is partially buried. The location of the cable remains the same, with no evidence of strumming or other movement.  No evidence of trawling impact to the cable was seen.  In shallow sandy areas, there is no trace of habitat disturbance (59% of the route, Figure 3, 4). In most other areas, habitat disturbance is less evident compared with the previous survey and sediment is settling into the trench (Figure 5).  

There were no major changes in the status of the cable with regard to its placement on the seafloor. As we found during the PLIB, in some areas the cable is unburied and intermittently 0.5 to 2 inches above the seafloor (Figure 3 category E, Figure 6).  This occurred because the cable is pulled taut in places where the seafloor is slightly irregular due to rocks or topographic changes in soft sediment.  Tyco/Alcatel laid the cable with this level of tension in order to ensure that they installed the surface laid cable sections within the tight corridor specified in the MBNMS permit, and to avoid cable loops. 
There appears to have been some redistribution of the tension in the cable.  Between 120 – 300 m, sections of the surface-laid cable are now sinking into fine sediment. As we saw in the PLIB, minor spans due to topographic features between 136 and 450 m occurred, with the majority between 300 and 450 m. Of the 23 spans, most are less than 6 inches (0.15 m) and none are more than 12 inches (0.30 m) above the seafloor (Appendix 1, Figure 7).  There were also 21 minor point suspensions.  These are areas where the cable is suspended < 0.1 m above the seafloor for a distance of <1 m each (Appendix 1, Figure 8).  Most suspensions are less than 4 inches above the seafloor (0.1 m).  None were higher than 12 inches (0.3 m, Figure 9).  

Skates (Figure 10) 
High skate density tapers off 5-10 m away from the cable.  
Occurred in the area with the largest topographic features (resulting in minor suspensions in the cable and areas where the cable is taut 0.5 to 2 in)

There were 59 sessile organisms living on the cable (anemones Liponema brevicornis; 39 between 303-435 m depth, and Metridium farcimen; 13 between 121-235 m depth, and the crinoid Florometra serratisima seven between 170-387 m depth).  We also observed four sea slug eggcases (Pleurobranchaea californica) attached to the cable between 125-165 m depth.
Feel free to contact us if you have questions or need additional information.

James P. Barry

Monterey Bay Aquarium Research Institute 
7700 Sandholdt Road 
Moss Landing, CA 95039 
Phone: (831) 775-1726 barry@mbari.org 
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Figure 1.  Map of the MARS cable route showing locations study sites for the biological 
impact study.  
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Figure 2. General substrates encountered along cable route. 
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Figure 3.  Burial status of the cable along the route.
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Figure 4.  The MARS cable remains buried to the extent seen during our Post-Lay Burial 
Survey in early 2007.  No habitat disturbance is evident in shallow water.
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Figure 5.   Trenches created during cable burial are filling and the effects of sediment disturbance appear less evident in many areas along the route.
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Figure 6.  Between 120 – 300 m, the cable is occasionally taut and intermittently 0.5 to 2 inches above the seafloor where the substratum is irregular due to rocks or topographic changes in soft sediment. 
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Figure 7.  No major spans occur along the cable route. There were minor spans 
(< 0.1 m height, < 1 m distance), similar to the one depicted here.  The highest span 
was about 0.6 m off the seafloor for 2-3 m.


[image: image8.emf]
Figure 8.  A typical “point suspension” due to topography changes in the substratum.
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Figure 9. No major suspensions of the cable were seen. The highest, shown here, is an 
estimated 12 inches (0.3 m) above the seafloor for a short distance (<1 m).
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Figure 10. needs caption
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