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Summary 

  On December 17, 18, and 19, 2014, the Pacific Coastal and Marine Science Center of the 
U.S Geological Survey (USGS) conducted a high resolution swath survey collecting bathymetry 
and acoustic-backscatter data (12/17, 12/18) as well as a Chirp seismic-reflection profile (12/19) 
in northern Monterey Bay offshore Santa Cruz. The work was conducted aboard the 36-foot 
USGS Research Vessel Parke Snavely out of the Santa Cruz harbor. The survey was the second 
in a series of surveys that will take place over the 2014-2015 winter season to map changes in 
Ripple Scour Depressions (RSDs) found in Northern Monterey Bay. Davis et al. (2013) showed 
that there are more than 6,000 RSDs along California and that they cover just under 4% of 
California's State waters, and Hallenbeck et al. (2012) demonstrated that RSDs are important 
habitats for many important benthic species along California. Despite their widespread extent in 
California's State waters and their ecological significance, little is understood about their 
formation and persistence, and thus how they may be impacted by natural phenomena (storms) 
and potential future impacts (sea floor cables, trawling, climate change, etc.). This study will 
begin to map how these seafloor features change over time. This research effort and data 
acquisition has already received authorization through the Monterey Bay National Marine 
Sanctuary under permit MBNMS-2014-029. 
 

The Marine Mammal Protection Act (MMPA) requires that certain procedures be 
followed when using acoustic sources to collect bathymetry, backscatter, and seismic-reflection 
data to minimize the impact on marine mammals. For the swath mapping, it was determined that 
the operating frequency of the sonar system (234.5 kHz) is above the cutoff hearing threshold for 
marine mammals, therefore the CSLC determined that the observance of a safety zone is not a 
requirement for this survey (personal communications, K. Keen, CSLC). Also, only one marine 
wildlife monitor (MWO) was required for swath mapping survey lines. For the Chirp seismic-
reflection line, two MWO’s were aboard the vessel and a 100-m exclusion zone was monitored 
while the system was in operation.  

 
The USGS research cruise 2014-681-FA took place between December 17 and 19, 2014. 

All operations, including transits and surveying took place during daylight hours (0830 – 1800). 
Mapping was completed using a hull-mounted 234-kHz SEA SWATHPlus phase-differencing 
side-scan sonar at survey speeds of 4-6 knots. During the two mapping days (12/17 and 12/18), 6 
sightings of wildlife were made including sea lions, a harbor seal, and otters. Two of the 
sightings where of sea lions on top of a navigation buoy, out of the water. No wildlife were 
observed in the vicinity during the Chirp seismic-reflection profile data collection on 12/19. 
During all wildlife sightings, the crew did not observe any abnormal behavior and there was no 



risk of collision. Figure 1 shows the location of the 11 sightings and other operational notes in 
relation to the survey track lines. Table 1 summarizes the date, time, location, and wildlife 
observation. Fishing gear (buoys) was observed in Northern Monterey Bay, but all gear was 
outside of the survey area. Track line start and end of line time and position are given in Table 2. 
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Figure 1. Marine Wildlife Sightings Map 

 

 

 

 

 



Table 2. Survey Track Lines 

Line No. 
SOL EOL 

LAT LON LAT LON 
12/17/2014 

    P1 36.94105 -122.01191 36.93860 -122.01749 
P2 36.93836 -122.01716 36.94092 -122.01138 
P3 36.94046 -122.01163 36.93811 -122.01691 
P4 36.93801 -122.01637 36.94015 -122.01151 
P5 36.93980 -122.01152 36.93740 -122.01702 
P6 36.93730 -122.01634 36.93960 -122.01114 

P21 36.93037 -122.01798 36.93438 -122.01444 
P22 36.93432 -122.01499 36.93040 -122.01848 
P23 36.93059 -122.01870 36.93466 -122.01514 
P24 36.93473 -122.01561 36.93089 -122.01895 
P25 36.93114 -122.01923 36.93501 -122.01582 

1 36.92900 -122.01543 36.93836 -122.02928 
2 36.93852 -122.02905 36.92903 -122.01503 
3 36.92970 -122.01459 36.93923 -122.02857 
4 36.93935 -122.02837 36.92977 -122.01423 
5 36.93058 -122.01363 36.94002 -122.02755 
6 36.94019 -122.02739 36.93052 -122.01307 
7 36.93153 -122.01273 36.94102 -122.02672 
8 36.94117 -122.02647 36.93153 -122.01231 
9 36.93236 -122.01175 36.94177 -122.02578 

10 36.94197 -122.02555 36.93247 -122.01143 
11 36.93315 -122.01080 36.94266 -122.02479 
12 36.94275 -122.02450 36.93331 -122.01052 
13 36.93427 -122.01027 36.94357 -122.02404 
14 36.94371 -122.02374 36.93418 -122.00967 
15 36.93503 -122.00923 36.94441 -122.02299 
16 36.94458 -122.02289 36.93509 -122.00876 
17 36.93601 -122.00858 36.94523 -122.02220 
18 36.94540 -122.02204 36.93593 -122.00791 
19 36.93662 -122.00743 36.94762 -122.02018 

     12/18/2014 
    P31 36.93873 -122.01395 36.93751 -122.01687 

P32 36.94028 -122.01124 36.94040 -122.01078 
P33 36.94036 -122.01191 36.93786 -122.01772 
P34 36.93847 -122.01695 36.94076 -122.01169 



P35 36.94099 -122.01209 36.93874 -122.01720 
20 36.94601 -122.02099 36.93651 -122.00706 
21 36.93723 -122.00671 36.94669 -122.02054 
22 36.94674 -122.02030 36.93721 -122.00604 
23 36.93809 -122.00613 36.94738 -122.01984 
24 36.94713 -122.01919 36.93811 -122.00518 
25 36.93868 -122.00523 36.94816 -122.01924 
26 36.94808 -122.01882 36.93872 -122.00483 
27 36.93974 -122.00503 36.94885 -122.01854 
28 36.94871 -122.01796 36.93939 -122.00421 
29 36.94024 -122.00408 36.94948 -122.01777 
30 36.94943 -122.01730 36.94014 -122.00356 
31 36.94073 -122.00308 36.95020 -122.01708 
32 36.94989 -122.01622 36.94079 -122.00276 
33 36.94158 -122.00256 36.95087 -122.01634 
34 36.95080 -122.01582 36.94150 -122.00203 
35 36.94247 -122.00251 36.95166 -122.01578 
36 36.95133 -122.01532 36.94198 -122.00145 
37 36.94277 -122.00151 36.95192 -122.01509 
38 36.95188 -122.01473 36.94254 -122.00092 
39 36.94299 -122.00049 36.95254 -122.01453 
40 36.95237 -122.01411 36.94303 -122.00013 
41 36.94378 -122.00025 36.95302 -122.01391 
42 36.95303 -122.01361 36.94353 -121.99959 
43 36.94427 -121.99955 36.95356 -122.01338 
44 36.95368 -122.01321 36.94421 -121.99912 
45 36.93730 -122.01634 36.93960 -122.01114 
46 36.93037 -122.01798 36.93438 -122.01444 

     12/19/2014 
    Chirp line 36.93397 -122.02294 36.94983 -122.00689 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Appendix A: Rippled Scour Depression Study Weather Observation Forms 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

Appendix B: Rippled Scour Depression Study Marine Wildlife Observation Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 

 

 

 

 

 

Appendix C: Exhibit H 

 




















