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Summary 

  On November 6, 9 and 10, 2015, 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 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 sixth in a series of surveys that will take place over the 2014-2016 
winter seasons 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 and backscatter data to minimize the 
impact on marine mammals. It has been determined that the operating frequency of the sonar 
system (234.5 kHz) is above the cutoff hearing threshold for marine mammals, therefore the 
CSLC has 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. 

 
The USGS research cruise 2015-673-FA took place on November 6 and 9, 2015. 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. While at sea, 10 sightings of wildlife were made 
including sea lions, sea otters, and a dolphin. During all wildlife sightings the crew did not 
observe any abnormal behavior and there was no risk of collision. Figure 1 shows the locations 
of the sightings and other operational notes in relation to the survey track lines. Table 1 
summarizes the survey track line start and end of line.  Table 2 summarizes the date, time, 
location, and wildlife observation. 
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 Figure 1. Marine Wildlife Sightings Map 

 

 



 

Table 1. Survey Track Lines 

GMT Date GMT Time Longitude Latitude Line 
11/6/2015 21:14:11 122.01274 36.94069 SOL: patch_01 
11/6/2015 21:16:39 122.01746 36.93861 EOL: patch_01 
11/6/2015 21:17:44 122.01667 36.93858 SOL: patch_02 
11/6/2015 21:20:24 122.01179 36.94075 EOL: patch_02 
11/6/2015 21:21:00 122.01180 36.94039 SOL: patch_03 
11/6/2015 21:23:29 122.01686 36.93815 EOL: patch_03 
11/6/2015 21:24:13 122.01667 36.93788 SOL: patch_04 
11/6/2015 21:26:51 122.01141 36.94019 EOL: patch_04 
11/6/2015 21:27:36 122.01144 36.93983 SOL: patch_05 
11/6/2015 21:30:13 122.01651 36.93758 EOL: patch_05 
11/6/2015 21:30:59 122.01626 36.93733 SOL: patch_06 
11/6/2015 21:33:38 122.01101 36.93964 EOL: patch_06 
11/6/2015 22:57:06 121.99860 36.94453 SOL: SQR045 
11/6/2015 23:05:55 122.01270 36.95409 EOL: SQR045 
11/6/2015 23:06:29 122.01308 36.95364 SOL: SQR044 
11/6/2015 23:14:52 121.99909 36.94413 EOL: SQR044 
11/6/2015 23:15:50 121.99930 36.94409 SOL: SQR043 
11/6/2015 23:24:38 122.01331 36.95358 EOL: SQR043 
11/6/2015 23:29:42 122.01352 36.95298 SOL: SQR042 
11/6/2015 23:38:12 121.99977 36.94364 EOL: SQR042 
11/6/2015 23:39:00 121.99990 36.94354 SOL: SQR041 
11/6/2015 23:47:56 122.01402 36.95313 EOL: SQR041 
11/6/2015 23:48:35 122.01415 36.95245 SOL: SQR040 
11/6/2015 23:56:50 122.00030 36.94308 EOL: SQR040 
11/6/2015 23:57:36 122.00037 36.94291 SOL: SQR039 
11/7/2015 0:06:30 122.01444 36.95248 EOL: SQR039 
11/9/2015 16:27:09 122.01489 36.95196 SOL: SQR038 
11/9/2015 16:36:38 122.00076 36.94256 EOL: SQR038 
11/9/2015 16:37:43 122.00117 36.94251 SOL: SQR037 
11/9/2015 16:45:57 122.01506 36.95192 EOL: SQR037 
11/9/2015 16:47:04 122.01546 36.95141 SOL: SQR036 
11/9/2015 16:56:05 122.00375 36.94431 EOL: SQR036 
11/9/2015 16:57:00 122.00417 36.94381 SOL: SQR036 
11/9/2015 16:58:41 122.00140 36.94193 EOL: SQR036 
11/9/2015 17:07:24 122.00171 36.94194 SOL: SQR035 
11/9/2015 17:16:00 122.01591 36.95166 EOL: SQR035 
11/9/2015 19:09:47 122.01614 36.95096 SOL: SQR034 
11/9/2015 19:18:56 122.00179 36.94137 EOL: SQR034 
11/9/2015 19:19:36 122.00234 36.94147 SOL: SQR033 



11/9/2015 19:27:50 122.01641 36.95089 EOL: SQR033 
11/9/2015 19:28:34 122.01668 36.95018 SOL: SQR032 
11/9/2015 19:37:48 122.00209 36.94026 EOL: SQR032 

  
missing SOL location of 

SQR031   
11/9/2015 19:47:22 122.01707 36.95025 EOL: SQR031 
11/9/2015 19:48:46 122.01736 36.94937 SOL: SQR030 
11/9/2015 19:57:20 122.00342 36.94007 EOL: SQR030 
11/9/2015 20:04:44 122.00352 36.93986 SOL: SQR029 
11/9/2015 20:14:11 122.01769 36.94946 EOL: SQR029 
11/9/2015 20:15:15 122.01814 36.94881 SOL: SQR028 
11/9/2015 20:24:07 122.00387 36.93931 EOL: SQR028 
11/9/2015 20:24:42 122.00441 36.93928 SOL: SQR027 
11/9/2015 20:33:48 122.01841 36.94877 EOL: SQR027 
11/9/2015 20:34:33 122.01891 36.94816 SOL: SQR026 
11/9/2015 20:43:15 122.00487 36.93864 EOL: SQR026 
11/9/2015 20:44:06 122.00515 36.93861 SOL: SQR025 
11/9/2015 20:52:38 122.01927 36.94817 EOL: SQR025 
11/9/2015 20:53:49 122.01949 36.94739 SOL: SQR024 
11/9/2015 21:01:58 122.00545 36.93794 EOL: SQR024 
11/9/2015 21:02:45 122.00631 36.93820 SOL: SQR023 
11/9/2015 21:11:02 122.02004 36.94748 EOL: SQR023 
11/9/2015 21:11:35 122.02036 36.94677 SOL: SQR022 
11/9/2015 21:19:47 122.00626 36.93726 EOL: SQR022 
11/9/2015 21:20:25 122.00665 36.93727 SOL: SQR021 
11/9/2015 21:29:17 122.02090 36.94688 EOL: SQR021 
11/9/2015 21:30:13 122.02098 36.94604 SOL: SQR020 
11/9/2015 21:39:00 122.00677 36.93636 EOL: SQR020 
11/9/2015 21:45:18 122.00732 36.93652 SOL: SQR019 
11/9/2015 21:54:13 122.02140 36.94611 EOL: SQR019 
11/9/2015 21:55:08 122.02167 36.94518 SOL: SQR018 
11/9/2015 22:02:46 122.00769 36.93580 EOL: SQR018 
11/9/2015 22:03:23 122.00810 36.93577 SOL: SQR017 
11/9/2015 22:11:54 122.02227 36.94537 EOL: SQR017 
11/9/2015 22:16:36 122.02269 36.94448 SOL: SQR016 
11/9/2015 22:24:56 122.00849 36.93487 EOL: SQR016 
11/9/2015 22:25:33 122.00902 36.93496 SOL: SQR015 
11/9/2015 22:34:30 122.02305 36.94441 EOL: SQR015 
11/9/2015 22:35:14 122.02362 36.94367 SOL: SQR014 
11/9/2015 22:43:35 122.00940 36.93410 EOL: SQR014 
11/9/2015 22:44:12 122.00992 36.93409 SOL: SQR013 
11/9/2015 22:53:48 122.02395 36.94360 EOL: SQR013 
11/9/2015 22:54:49 122.02431 36.94260 SOL: SQR012 



11/9/2015 23:03:09 122.01051 36.93328 EOL: SQR012 
11/9/2015 23:03:42 122.01082 36.93321 SOL: SQR011 
11/9/2015 23:13:19 122.02471 36.94225 EOL: SQR011 
11/9/2015 23:14:44 122.02527 36.94184 SOL: SQR006A 
11/9/2015 23:23:17 122.01135 36.93245 EOL: SQR006A 
11/9/2015 23:24:36 122.01223 36.93184 SOL: SQR005A 
11/9/2015 23:33:26 122.02478 36.94036 EOL: SQR005A 
11/9/2015 23:34:48 122.02523 36.93946 SOL: SQR004A 
11/9/2015 23:42:09 122.01308 36.93118 EOL: SQR004A 
11/9/2015 23:48:12 122.01361 36.93041 SOL: SQR003A 
11/9/2015 23:56:33 122.02622 36.93889 EOL: SQR003A 
11/9/2015 23:57:24 122.02642 36.93786 SOL: SQR002A 

11/10/2015 0:05:29 122.01403 36.92924 EOL: SQR002A 
11/10/2015 0:06:32 122.01509 36.92906 SOL: SQR001A 
11/10/2015 0:15:12 122.02746 36.93740 EOL: SQR001A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. Marine Wildlife Observations 

Obs # Date Time 
(GMT) Longitude Latitude Observation 

1 11/6/2015 20:49:08 -122.00145 36.96401 leave dock 
2 11/6/2015 20:57:49 -122.00719 36.95127 transiting survey area looking for fishing gear 
3 11/6/2015 21:10:13 -122.01165 36.94109 sonar on, begin ramp-up 
4 11/7/2015 0:10:09 -122.01195 36.95385 sonar off 
5 11/7/2015 0:14:40 -122.00198 36.96248 no wildlife observed during surveying or transits 
6 11/7/2015 0:15:25 -122.00212 36.96337 sea lion in harbor, on surface, 30-m distance, starboard side 
7 11/9/2015 16:07:17 -122.00235 36.96444 sea otter, 10-m distance, inside harbor, transiting 
8 11/9/2015 16:09:28 -122.00130 36.96055 sea lion 15 m off bow 
9 11/9/2015 16:11:50 -122.00828 36.95800 sea otters, 7 of them 20 meter to the north 

10 11/9/2015 16:13:32 -122.01307 36.95575 sea lion 10 m to the west 
11 11/9/2015 16:21:06 -122.01557 36.95235 sonar on begin ramp up 
12 11/9/2015 16:28:19 -122.01313 36.95081 do not see any fishing gear 
13 11/9/2015 16:44:08 -122.01203 36.94986 sea lion, swimming south, 20-m distance, to the west 
14 11/9/2015 17:16:35 -122.01578 36.95234 sonar off 
15 11/9/2015 17:35:11 -122.00138 36.96980 back in harbor 
16 11/9/2015 18:46:34 -122.00179 36.96964 heading back out 
17 11/9/2015 18:51:21 -122.00242 36.96464 sea otter, in harbor, 30m distance, laying on surface 
18 11/9/2015 19:06:34 -122.01722 36.95191 start ramping up soar power 
19 11/9/2015 19:32:35 -122.01025 36.94585 dolphin, 20 m distance, jump, to the east 
20 11/9/2015 21:00:26 -122.00807 36.93966 2-3 sea lions on 1-mile buoy, out of water, 60-m distance to the south" 
21 11/10/2015 0:17:19 -122.02734 36.93734 sonar off 
22 11/10/2015 0:28:10 -122.00236 36.96545 sea otter, 10-m distance, inside harbor, swimming, sonar off, transiting 

 












































