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Summary 

 On December 18, 2014, the Pacific Coastal and Marine Science Center of the U.S. Geological 
Survey (USGS) conducted a survey collecting bathymetry data offshore of the mouths of the San Lorenzo 
River and Soquel Creek.  The work was conducted using two personal water craft (PWC) out of the Santa 
Cruz harbor.  This survey is part of a series designed to document changes in shoreline position and 
coastal morphology in northern Monterey Bay related to episodic, seasonal and interannual processes.  
The majority of the California coastline is actively eroding and major storms (El Niño) have caused 
significant shoreline retreat and property damage.  Erosion has been accelerated by human alterations to 
the environment (RAC, 1995) and during the next 100 years sea level is projected to rise ~1 m in 
California (NRC, 2012), making it increasingly important to understand the complex sediment transport 
and sedimentation patters that control beach dynamics.  The West Coast of the United States is among the 
least understood of the coastal environments, because high wave energy has limited the use of traditional 
monitoring methods used to study processes controlling sediment transport.  The Santa Cruz Littoral Cell 
has a wide range of coastal morphologic settings, wave exposure, river influences, levels of coastal 
development and flooding vulnerabilities, making it an excellent opportunity to understand how different 
sites respond on storm and interannual time scales.  This research project has received authorization 
through the Monterey Bay National Marine Sanctuary under permit MBNMS-2014-029 and the 
California Department of Parks and Recreation. 

 The USGS field activity 2014-687-FA occurred on December 18, 2014.  All operations were 
conducted during daylight hours between 07:19 and 09:39 AM Pacific Standard Time (PST) .  
Bathymetric data were collected using two PWCs each equipped with a 200 kHz single beam 
echosounder and a GPS receiver.  In accordance with the MBNMS permit, the PWCs launched from 
Santa Cruz harbor and transited directly to the survey sites off the mouth of the San Lorenzo River 
(Figure 1) and Soquel Creek (Figure 2) and operated at speeds at, or less than, 4 knots while surveying.  
Fueling occurred prior to launching the PWC  and did not land on the shoreline.  Prior to operation, the 
U.S. Coast Guard and two MBNMS points of contact were notified of the plan and purpose for the 
survey.  Figures 1 and 2 shows the location of the survey track lines, with track line time and starting and 
ending locations listed in Table 1. Weather observations are provided in Appendix A and marine wildlife 
observations are provided in Appendix B. Exhibit H is provided in Appendix C. 
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Figure 1. Locations of bathymetric data collected on Dec. 18, 2014 offshore of the San Lorenzo River 
mouth. Map projection is UTM Zone 10, meters. 



 

Figure 2. Locations of bathymetric data collected on Dec. 18, 2014 offshore of the Soquel Creek mouth. 
Map projection is UTM Zone 10, meters. 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Locations of bathymetric lines 
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Table 1. Survey track line information 

Filename Start Time (PST) 
Start 

Latitude 
Start 

Longitude End Time (PST) 
End 

Latitude  
End 

Longitude 
mb14_line019_br.nc 12/18/2014 7:18 36.95836 -122.01651 12/18/2014 7:22 36.96283 -122.01746 
mb14_line019_b.nc 12/18/2014 7:21 36.95827 -122.01655 12/18/2014 7:24 36.96284 -122.01748 
mb14_line019_1_b.nc 12/18/2014 7:23 36.96294 -122.01707 12/18/2014 7:26 36.95856 -122.01611 
mb14_line020_b.nc 12/18/2014 7:25 36.96297 -122.01666 12/18/2014 7:27 36.95850 -122.01567 
mb14_line020_1_b.nc 12/18/2014 7:26 36.95850 -122.01532 12/18/2014 7:29 36.96299 -122.01629 
mb14_line021_b.nc 12/18/2014 7:29 36.95840 -122.01495 12/18/2014 7:33 36.96302 -122.01532 
mb14_line021_1_b.nc 12/18/2014 7:31 36.96322 -122.01540 12/18/2014 7:34 36.95860 -122.01462 
mb14_line022_b.nc 12/18/2014 7:34 36.96302 -122.01462 12/18/2014 7:37 36.95854 -122.01422 
mb14_line022_1_b.nc 12/18/2014 7:34 36.95844 -122.01383 12/18/2014 7:38 36.96283 -122.01423 
mb14_line023_b.nc 12/18/2014 7:39 36.95848 -122.01348 12/18/2014 7:43 36.96334 -122.01347 
mb14_line023_1_b.nc 12/18/2014 7:39 36.96325 -122.01305 12/18/2014 7:42 36.95840 -122.01307 
mb14_line024_1_b.nc 12/18/2014 7:43 36.95831 -122.01221 12/18/2014 7:46 36.96306 -122.01157 
mb14_line024_b.nc 12/18/2014 7:45 36.96313 -122.01259 12/18/2014 7:47 36.95844 -122.01260 
mb14_line025_1_b.nc 12/18/2014 7:47 36.96278 -122.01093 12/18/2014 7:50 36.95833 -122.01115 
mb14_line025_b.nc 12/18/2014 7:48 36.95844 -122.01169 12/18/2014 7:52 36.96280 -122.01136 
mb14_line026_1_b.nc 12/18/2014 7:52 36.95814 -122.01006 12/18/2014 7:55 36.96261 -122.00956 
mb14_line026_b.nc 12/18/2014 7:53 36.96274 -122.01026 12/18/2014 7:56 36.95798 -122.01060 
mb14_line061_1_b.nc 12/18/2014 8:09 36.96542 -121.95186 12/18/2014 8:12 36.96904 -121.95581 
mb14_grid001_b.nc 12/18/2014 8:10 36.96678 -121.95540 12/18/2014 8:12 36.96861 -121.95594 
mb14_line061_b.nc 12/18/2014 8:12 36.96861 -121.95594 12/18/2014 8:16 36.96444 -121.95165 
mb14_line062_1_b.nc 12/18/2014 8:13 36.96988 -121.95525 12/18/2014 8:16 36.96687 -121.95221 
mb14_line062_b.nc 12/18/2014 8:17 36.96593 -121.95184 12/18/2014 8:21 36.96942 -121.95548 
mb14_line063_1_b.nc 12/18/2014 8:18 36.96854 -121.95289 12/18/2014 8:20 36.97055 -121.95454 
mb14_line064_b.nc 12/18/2014 8:20 36.97067 -121.95415 12/18/2014 8:21 36.96964 -121.95349 
mb14_line063_b.nc 12/18/2014 8:21 36.97001 -121.95502 12/18/2014 8:24 36.96780 -121.95252 
mb14_line065_1_b.nc 12/18/2014 8:24 36.96447 -121.95141 12/18/2014 8:28 36.97086 -121.95280 
mb14_line065_b.nc 12/18/2014 8:26 36.96439 -121.95186 12/18/2014 8:30 36.97080 -121.95327 
mb14_line066_1_b.nc 12/18/2014 8:29 36.97123 -121.95180 12/18/2014 8:33 36.96461 -121.95053 
mb14_line066_b.nc 12/18/2014 8:31 36.97091 -121.95249 12/18/2014 8:35 36.96454 -121.95094 
mb14_line067_1_b.nc 12/18/2014 8:34 36.96468 -121.94960 12/18/2014 8:38 36.97111 -121.95085 
mb14_line067_b.nc 12/18/2014 8:36 36.96469 -121.95007 12/18/2014 8:41 36.97103 -121.95128 
mb14_line068_1_b.nc 12/18/2014 8:39 36.97105 -121.95016 12/18/2014 8:43 36.96481 -121.94834 
mb14_line068_b.nc 12/18/2014 8:44 36.97098 -121.95069 12/18/2014 8:48 36.96465 -121.94910 
mb14_line069_1_b.nc 12/18/2014 8:45 36.96526 -121.94668 12/18/2014 8:49 36.96948 -121.94855 
mb14_line069_b.nc 12/18/2014 8:49 36.96496 -121.94743 12/18/2014 8:53 36.96885 -121.94836 
mb14_line070_1_b.nc 12/18/2014 8:54 36.96542 -121.94515 12/18/2014 8:58 36.97195 -121.94774 
mb14_line069_b2.nc 12/18/2014 8:56 36.96996 -121.94916 12/18/2014 8:58 36.97145 -121.94975 
mb14_line071_b.nc 12/18/2014 9:00 36.97208 -121.94823 12/18/2014 9:09 36.95963 -121.94119 
mb14_line070_b.nc 12/18/2014 9:01 36.97177 -121.94887 12/18/2014 9:03 36.97027 -121.94838 
mb14_line070_b2.nc 12/18/2014 9:05 36.96874 -121.94753 12/18/2014 9:11 36.95940 -121.94260 
mb14_line069_b2.nc 12/18/2014 9:11 36.95874 -121.94516 12/18/2014 9:15 36.96617 -121.94782 
mb14_line068_b2.nc 12/18/2014 9:16 36.95833 -121.94783 12/18/2014 9:20 36.96489 -121.94918 
mb14_line067_b2.nc 12/18/2014 9:16 36.96572 -121.95029 12/18/2014 9:20 36.95821 -121.94873 
mb14_line065_b2.nc 12/18/2014 9:21 36.95797 -121.95027 12/18/2014 9:26 36.96486 -121.95186 
mb14_line066_b2.nc 12/18/2014 9:21 36.96469 -121.95106 12/18/2014 9:25 36.95809 -121.94946 
mb14_line059_b.nc 12/18/2014 9:31 36.95926 -121.95036 12/18/2014 9:37 36.96675 -121.95730 
mb14_line060_b.nc 12/18/2014 9:32 36.96188 -121.95089 12/18/2014 9:39 36.96773 -121.95721 
mb14_line058_b.nc 12/18/2014 9:39 36.96569 -121.95913 12/18/2014 9:45 36.95762 -121.95083 
 

 



 

 

 

 

 

 

Appendix A: Weather Observation Forms 

  



Marine Environmental Variables Form 

Date: 12/18/2014 _________  Monitor: _Andrew Stevens_______ 
 

Time Latitude Longitude Vessel 
Activity 

Weather Cloud 
Cover 

Glare Visibility Wind 
Speed 

Sea 
State 

Swell 
Height 

Comments 

07:25 36.964042 -122.011872 Active 
Surveying 

Showers Overcast none good Light 
breeze 

Calm 0.5 m Boats surveying San 
Lorenzo R. mouth 

08:56 36.97178 -121.950253 Active 
Surveying 

Cloudy Overcast none good Light 
breeze 

Calm 0.8 m Boats surveying Soquel Cr. 
mouth 
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Appendix B: Marine Wildlife Observations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Marine Wildlife Observations Form 

Date: 12/18/2014 __________  Monitor: Andrew Stevens 
 

Time: 07:59 Latitude: 36° 57.53269' N Longitude: 122° 00.99063' W 
Weather: Showers Cloud Cover: Overcast Glare: None 
Visibility: Good Wind Speed: Light breeze Sea State: Calm 
Swell Height: 0.5m Survey Vessel Activity: Bathy survey 
Marine Wildlife Observations and Interactions: 

 

3 California sea lions observed swimming  toward Santa Cruz pier; distance approx. 40m. 
Numerous sea lions observed hauled out on pier understructure.  

 

Time: 08:45 Latitude: 36° 57.50704' N Longitude: 122° 00.62089' W 
Weather: Showers Cloud Cover: Overcast Glare: None 
Visibility: Good Wind Speed: Light breeze Sea State: Calm 
Swell Height: 0.5m Survey Vessel Activity: Transit 
Marine Wildlife Observations and Interactions: 

1 sea lion swimming west; distance approx. 20m. 
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Appendix C: Appendix H 

 

 

 




















