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 In July, 2016, the Pacific Coastal and Marine Science Center (PCMSC) of the 
U.S. Geological Survey (USGS) conducted geophysical research collecting seismic-
reflection data in the offshore of central California. The goal of these studies was to 
collect high-resolution seismic-reflection and aeromagnetic data (passive source) across 
the San Gregorio fault zone between Santa Cruz and Año Nuevo.  The work was 
conducted in order to better constrain earthquake and tsunami hazard assessments with 
new, high-resolution mapping data covering the active San Gregorio fault along the 
continental shelf northwest of Santa Cruz.  
 
Seismic -reflection data were collected during daylight hours with the EdgeTech 512 
Chirp. The Chirp is towed behind the boat at a depth of 3 to 5 meters below the sea 
surface, generating discreet sound impulses at 0.5 sec (frequency of 0.5 to 7 kHz) that 
travel through the water column and reflect off the seafloor and sub-bottom geologic 
layers. The reflected sound energy is recorded by hydrophones within the Chirp. Boat 
speed during acquisition of seismic data was in the range of 3 to 5 nautical miles per 
hour.  After collection, Chirp data files will be digitally processed to produce subsurface 
imagery.   
 
The survey area included both state and federal waters (see map). For work in State 
Waters, USGS obtained permits from the California State Lands Commission. A primary 
requirement of the permits is that trained marine mammal observers (MMOs) must be on 
board the research vessel during data acquisition operations to record all marine mammal 
sightings and ensure that the seismic-reflection sound source is shut down whenever a 
marine mammal enters within a specified radius (130 m) around the sound source. The 
map of mammal observations, a data spreadsheet, and field logs of marine mammal 
observations (scans of survey sheets) are included in this report.   
 
 The research cruise (USGS cruise ID 2016-665-FA) took place on the USGS R/V 
Parke Snavely on July 25 and from July 25 to 28, 2016, operating out of Santa Cruz 
Harbor. Stephen Hartwell and Samuel Johnson alternated as mammal observers. During 
the mapping survey, thirty-six observations of marine mammals were made, 
predominantly California sea lions and humpback whales (Table 1).  Locations, date, 
time, species, and behavior during individual sightings are listed in Table 1.  Figure 1 
shows the location of each sighting on a map. Of the 36 observations, 18 were made in 
California's State Waters and 18 were made farther offshore in federal waters.  The 
positions are ship positions at the time of sighting, not the position of the mammal in the 
water. Mammal sightings resulted in 11 shutdowns of the Edgetech 512 Chirp. 
 
 



 
Map showing locations of tracklines and marine mammal observations during USGS 
survey 2016-665-FA.  
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