
Marine Mammal Observation Report 
USGS Research Cruise 2015-617-FA 

Central California (Monterey Bay); February 24-March 4, 2015 
PIs: Daniel S. Brothers (dbrothers@usgs.gov), Katherine L. Coble (kcoble@usgs.gov), 

and Samuel Y. Johnson (sjohnson@usgs.gov) 
 
 Between February 24 and March 4, 2015, the Pacific Coastal and Marine 
Science Center of the U.S. Geological Survey (USGS) conducted five days of 
geophysical research collecting high-resolution seismic-reflection data in the Monterey 
Bay region.  The purpose of these studies was to image the uppermost few hundred 
meters of sub-bottom sediments in order to accurately locate offshore geologic structures, 
such as earthquake faults, in the northern Monterey Bay region, and to map the 
distribution and internal structure of geologic formations around the head of Monterey 
Canyon.  The work occurred as part of the USGS Coastal and Marine Earthquake, 
Tsunami, and Landslide Active Margins Field Studies Project.  The seismic-reflection 
data acquisition technique utilizes sound sources towed behind the research vessel, 
generating discreet sound impulses that travel through the water column and reflect off 
the seafloor and sub-bottom geologic layers.  The reflected sound energy is recorded by a 
towed array of hydrophones and these records are digitally processed to produce image 
profiles.   
 The survey occurred in state waters (see map), and USGS obtained a permit from 
the California State Lands Commission. The survey did not extend into Marine Protected 
Areas. A primary requirement of the permits is that trained marine mammal observers 
(MMOs) 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 (135 m) around the 
sound source.  The USGS sound source used for this survey was a 700 joule minisparker, 
fired at mostly >1 second shot intervals. The source signal frequency bandwith for this 
system ranges from about 200 to 1600 Hz. Boat speed during acquisition of seismic data 
was typically in the range of 4 to 5 nautical miles per hour.  
 The research cruise (USGS cruise ID 2015-617-FA) took place aboard the R/V 
Parke Snavely, owned and operated by the USGS, between February 24 and March 4, 
2015. During the cruise, the boat refueled in Santa Cruz Harbor on February 27 and 
returned to the Santa Cruz Harbor each day before sunset. Participating trained marine 
mammal observors (MMO's) included Sam Johnson, Stephen Hartwell, Katherine Coble, 
and Daniel Brothers. The sign-in sheet for MMO's, which includes descriptions of 
weather and other marine environmental variables, is included in this report as Table 1. 
During the survey, 72 observations of marine mammals were made and recorded (see 
spreadsheet Table 2). Observations included California sea lions, otters, dolphins, and 
whales. Details and locations of individual observations are listed on the spreadsheet 
(Table 2) and shown on the attached map, as are the ship locations at the time of 
observations (not the position of the mammal in the water). All of the observations were 
made in State Waters. Nine of the observations were made while the boat was in transit 
and not collecting data. During the survey, our seismic-reflection acquisition system was 
shut down 31 times due to proximity to marine mammals.  
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Table	
  1.	
  Marine	
  Mammal	
  Observer	
  Sign-­‐in	
  and	
  Marine	
  Environmental	
  Variables
MM	
  Observer Date Time Location Vessel	
  Activity Weather Cloud	
  Cover Glare Visibility Wind	
  Speed Sea	
  State Swell	
  Height Comments
S.Y.	
  Johnson 2/24/15 6:26 Santa	
  Cruz	
  Harbor Leaving	
  Harbor clear,	
  cool none none good	
   N/A calm 1-­‐3'

6:52 36°56.70'N 122°08.44'W Deploying	
  gear clear,	
  cool none none several	
  milesN/A calm 1-­‐2' start	
  minisparker
9:30 36°46.89'N 122°08.55'W acquiring	
  data clear none mild good-­‐several	
  miles~5	
  kts calm 103; no	
  mammals	
  observed
15:00 36°52.94'N 122°04.54'W end	
  survey	
  day

K.L.	
  Coble 2/25/15 7:00 Santa	
  Cruz	
  Harbor Leaving	
  Harbor clear,	
  cool minimal none good N/A calm N/A
7:40 36°52.55'N 122°07.58'W Deploying	
  gear cool,	
  clear minimal none good ~5	
  kts swell 1-­‐3'
15:50 Santa	
  Cruz	
  Harbor end	
  survey	
  day

S.Y.	
  Johnson 2/26/15 6:35 Santa	
  Cruz	
  Harbor Start	
  transit clear light	
  haze none good ~3	
  kts calm 1-­‐3' Begin	
  deploy	
  gear	
  at	
  06:54
15:36 36°	
  53.15225'	
  N 121°	
  53.03272'	
  W end	
  survey	
  day

S.	
  Hartwell 3/3/15 6:15 Santa	
  Cruz	
  Harbor start	
  survey	
  day clear none none good ~3	
  kts calm 2-­‐3'
15:24 36°	
  52.38398'	
  N 121°	
  50.63347'	
  W end	
  survey	
  day clear none none good ~20-­‐30	
  kts chop

S.	
  Hartwell 3/4/15 6:15 Santa	
  Cruz	
  Harbor Survey	
  begins clear none moderate good ~1-­‐2	
  kts calm 2-­‐3'
15:09 36°54.33'N 122°01.60'W end	
  of	
  survey	
  dayclear	
   none moderate good ~10-­‐12	
  kts chop 2-­‐3'



Table	
  2.	
  Marine	
  Mammal	
  Observations	
  (MMO)	
  for	
  USGS	
  cruise	
  ID	
  2015-­‐617-­‐FA

Log	
  Entry Date	
  (JD) Date	
  (Calendar) Time	
  (GMT) Latitude Longitude
State	
  (S)	
  or	
  
Fed	
  (F)	
  
waters

Heading Course Speed	
  
(kt/hr)

Species Number Distance	
  
(m)

Direction Behavior Comment

MMO1 55 2/24/00 19:06:29 36.68443133 -­‐122.21896517 S 213.6 219 4.5 whale 1 500 90° spouting remained	
  out	
  of	
  shutdown	
  radius
MMO2 55 2/24/15 20:04:42 36.71010333 -­‐122.28554967 S 312.1 308 4.8 CA	
  sea	
  lion 1 125 20° swimming,	
  curious shutdown
MMO3 56 2/25/15 22:14:00 36.84500000 -­‐122.19400000 S 250 250 4.5 whale 2 160-­‐500 45° spouting remained	
  out	
  of	
  shutdown	
  radius
MMO4 56 2/25/15 23:00:00 36.84700000 -­‐122.10700000 S 45 45 4.5 dolphin 2 100 90° swimming	
  next	
  to	
  boat	
  and	
  surfacing	
  by	
  waves shutdown	
  -­‐	
  end	
  of	
  line	
  -­‐	
  end	
  of	
  day
MMO5 57 2/26/15 16:24:04 36.79124283 -­‐121.91928417 S 178.2 0 4.8 whale 2	
  (to	
  5) 300-­‐400 0° spouting remained	
  out	
  of	
  shutdown	
  radius
MMO6 57 2/26/15 16:34:05 36.77851883 -­‐121.91923350 S 179.1 0 4.7 dolphins 4+ 300 10° swimming	
  off	
  the	
  bow remained	
  out	
  of	
  shutdown	
  radius
MMO7 57 2/26/15 18:09:12 36.80469067 -­‐121.90781283 S 1.5 0 4.9 dolphins ~10-­‐50 150 90° swimming	
  towards	
  the	
  boat	
  from	
  the	
  east;	
  playing	
  around	
  the	
  tail	
  bouy shutdown
MMO8 57 2/26/15 18:47:10 36.84401467 -­‐121.90793033 S 14.3 0 4.7 otter 1 135 70° swimming,	
  diving shutdown
MMO9 57 2/26/15 20:00:38 36.83836300 -­‐121.89603117 S 178.6 0 4.5 whale 1 2000 0° breaching,	
  jumping remained	
  over	
  1	
  mile	
  away	
  from	
  ship
MMO10 57 2/26/15 20:03:28 36.83455100 -­‐121.89564133 S 180.8 0 5 whale	
  (humpback) 2 1500 300° spouting remained	
  at	
  least	
  several	
  hundred	
  meters	
  away	
  from	
  ship
MMO11 57 2/26/15 20:07:05 36.82961150 -­‐121.89603467 S 186.3 0 5.1 dolphins ~10 500 0-­‐270° swimming,	
  feeding	
  (?) shutdown	
  as	
  dolphins	
  became	
  closer	
  to	
  ship
MMO12 57 2/26/15 20:13:47 36.82098917 -­‐121.89601000 S 169.3 0 4.7 whale 2 500 270° spouting remained	
  hundreds	
  of	
  meters	
  from	
  ship
MMO13 57 2/26/15 20:16:47 36.81697233 -­‐121.89596000 S 186 0 3.4 CA	
  sea	
  lion 1 100 180° swimming shutdown
MMO14 57 2/26/15 21:49:34 36.76332100 -­‐121.88485500 S 353.6 0 4.1 CA	
  sea	
  lion 1 80 270° swimming shutdown
MMO15 57 2/26/15 22:35:34 36.81614633 -­‐121.88441233 S 350.9 0 4.2 whale 1 ~750-­‐1500 340° breaching remained	
  several	
  hundred	
  meters	
  away	
  from	
  ship
MMO16 62 3/3/15 14:00:00 36.93200000 -­‐121.94700000 S 120 118 20 otter 1 50 90° foraging in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO17 62 3/3/15 14:30:00 36.90900000 -­‐121.90100000 S 118 118 20 CA	
  sea	
  lion 1 50 270° swimming in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO18 62 3/3/15 15:15:00 36.88600000 -­‐121.87400000 S 175 180 4.5 dolphin many 1000 30° swimming remained	
  out	
  of	
  shutdown	
  radius
MMO19 62 3/3/15 15:30:28 36.87452983 -­‐121.87430283 S 173.9 178.5 4.7 otter 1 30 0° foraging shutdown
MMO20 62 3/3/15 15:53:38 36.84447917 -­‐121.87439933 S 175.1 176.6 4.4 dolphins many 130 0° swimming shutdown
MMO21 62 3/3/15 17:25:00 36.73800000 -­‐121.87500000 S 135 90 4.5 CA	
  sea	
  lion 1 40 0° transit not	
  shooting	
  source,	
  no	
  shutdown
MMO22 62 3/3/15 17:35:00 36.73800000 -­‐121.86900000 S 30 0 4.5 whale 2 200 0° spouting,	
  transit remained	
  out	
  of	
  shutdown	
  radius
MMO23 62 3/3/15 17:38:50 36.75941850 -­‐121.86533400 S 3.7 1 4.8 otter 1 40 330° foraging shutdown
MMO24 62 3/3/15 18:28:07 36.82378900 -­‐121.86481850 S 351.5 354.3 4.6 whale 1 250 330° spouting remained	
  out	
  of	
  shutdown	
  radius
MMO25 62 3/3/15 18:30:19 36.82659017 -­‐121.86490133 S 9.2 4.2 4.7 dolphin many 200 300° transit remained	
  out	
  of	
  shutdown	
  radius
MMO26 62 3/3/15 18:42:28 36.84300283 -­‐121.86496917 S 346.1 347.3 4.9 CA	
  sea	
  lion 1 30 90° diving shutdown
MMO27 62 3/3/15 18:59:53 36.86452583 -­‐121.86445967 S 4.7 3.5 4.7 CA	
  sea	
  lion 1 150 90° transit remained	
  out	
  of	
  shutdown	
  radius
MMO28 62 3/3/15 19:04:33 36.87057417 -­‐121.86443483 S 1.9 3 4.7 whale	
  (grey) 1 30 0° diving shutdown
MMO29 62 3/3/15 19:08:26 36.87441317 -­‐121.86438833 S 359.3 356.8 3.3 otter 1 40 0° foraging shutdown	
  
MMO30 62 3/3/15 19:37:27 36.86920367 -­‐121.85375717 S 179.1 178.7 4.6 otter 2 130 330° laying	
  on	
  back shutdown
MMO31 62 3/3/15 19:41:33 36.86495833 -­‐121.85374750 S 183.1 178.7 4.2 otter 1 130 0° laying	
  on	
  back shutdown
MMO32 62 3/3/15 19:49:27 36.85576883 -­‐121.85374383 S 182.6 181.8 4.7 otter 1 50 60° foraging shutdown
MMO33 62 3/3/15 20:10:40 36.84081250 -­‐121.83391400 S 177.8 176.1 5 otter 1 140 300° foraging remained	
  out	
  of	
  radius
MMO34 62 3/3/15 20:14:25 36.83557950 -­‐121.83383950 S 181 176.9 4.9 otter 1 100 0° foraging shutdown
MMO35 62 3/3/15 20:25:43 36.82191183 -­‐121.83362950 S 182.9 181 4.7 CA	
  sea	
  lion 2 160 300° foraging remained	
  out	
  of	
  shutdown	
  radius
MMO36 62 3/3/15 20:29:54 36.81642767 -­‐121.83353600 S 183 181.7 4.8 otter 1 130 300° laying	
  in	
  floating	
  kelp shutdown
MMO37 62 3/3/15 20:33:16 36.81195433 -­‐121.83344383 S 183.2 179.9 4.7 otter 1 160 60° swimming	
  away	
  from	
  ship remained	
  out	
  of	
  shutdown	
  radius
MMO38 62 3/3/15 20:34:13 36.81070583 -­‐121.83342750 S 167.4 171.8 4.8 CA	
  sea	
  lion 1 80 30° transit shutdown
MMO39 62 3/3/15 20:50:24 36.79022100 -­‐121.83309183 S 183.5 179.1 4.6 whale 1 1000 60° transit remained	
  out	
  of	
  shutdown	
  radius
MMO40 62 3/3/15 21:21:20 36.75153317 -­‐121.83245950 S 180.5 180.8 4.4 otter 2 120 330° laying	
  at	
  surface shutdown
MMO41 62 3/3/15 21:48:15 36.76054717 -­‐121.84245883 S 353.8 1.1 4.3 CA	
  sea	
  lion 1 150 60° transit remained	
  out	
  of	
  shutdown	
  radius
MMO42 62 3/3/15 22:09:15 36.78603800 -­‐121.84279500 S 353 357.6 4.5 CA	
  sea	
  lion 1 <20 270° diving shutdown
MMO43 62 3/3/15 23:10:44 36.85924850 -­‐121.84374267 S 352.3 358.4 4.4 CA	
  sea	
  lion 2 30 0° playing,	
  foraging shutdown
MMO44 63 3/4/15 14:30:00 36.96500000 -­‐122.00200000 S 180 160 2 otter 2 20 45° foraging leaving	
  harbor;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO45 63 3/4/15 14:42:05 36.95515367 -­‐121.99582217 S 131.2 134 21.8 CA	
  sea	
  lion 1 >150 ~0° swimming in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO46 63 3/4/15 14:45:14 36.94137750 -­‐121.97862350 S 136 134.7 22.6 dolphin,	
  CA	
  sea	
  lion many 50 0° foraging in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO47 63 3/4/15 14:53:36 36.91191850 -­‐121.92549017 S 119.6 117.9 22.4 porpoise 5 15 0-­‐60° transit in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO48 63 3/4/15 14:59:23 36.89568117 -­‐121.88566267 S 115.1 116.1 21.5 otter 2 50 330° foraging in	
  transit;	
  not	
  collecting	
  data,	
  no	
  shutdown
MMO49 63 3/4/15 15:23:16 36.87625867 -­‐121.85391667 S 168.2 167.5 4.8 whale 1 2400 0° breaching remained	
  over	
  2	
  miles	
  to	
  the	
  south	
  of	
  ship
MMO50 63 3/4/15 15:34:19 36.86152550 -­‐121.85376433 S 178.3 182.1 4.7 otter 1 >135 90° resting	
  on	
  surface remained	
  out	
  of	
  shutdown	
  radius
MMO51 63 3/4/15 16:00:09 36.82764700 -­‐121.85394517 S 178.6 180.1 4.9 whale 1 160 330° spouting remained	
  out	
  of	
  shutdown	
  radius
MMO52 63 3/4/15 16:11:36 36.81281617 -­‐121.85394817 S 168.5 172.8 4.7 whale 2 3000 300-­‐330° spouting remained	
  ~3km	
  to	
  the	
  SE	
  of	
  ship
MMO53 63 3/4/15 16:17:53 36.80464533 -­‐121.85407500 S 180.3 183 4.8 dolphin many 2000 300° jumping pod	
  of	
  dolphins	
  remained	
  ~1	
  km	
  to	
  the	
  east
MMO54 63 3/4/15 16:23:51 36.79680550 -­‐121.85403217 S 180.6 179.7 4.8 dolphin many 1km 90° jumping remained	
  outside	
  shutdown	
  radius
MMO55 63 3/4/15 16:49:26 36.76280333 -­‐121.85407667 S 176.5 182 4.8 dolphin 1 200 30° swimming remained	
  outside	
  shutdown	
  radius
MMO56 63 3/4/15 17:05:14 36.74205450 -­‐121.85529300 S 242.9 251.3 5.2 otter 1 100 90° foraging no	
  source,	
  no	
  shutdown
MMO57 63 3/4/15 17:09:06 36.74164900 -­‐121.86157583 S 284.7 282.6 4.8 dolphin,	
  CA	
  sea	
  lion many 150 90° feeding	
  frenzy remained	
  outside	
  shutdown	
  radius
MMO58 63 3/4/15 18:37:12 36.76796400 -­‐121.84559200 S 79.6 81.8 4.7 otter,	
  CA	
  sea	
  lion 2,	
  1 140 0° swimming remained	
  outside	
  shutdown	
  radius
MMO59 63 3/4/15 19:01:48 36.78262400 -­‐121.81810567 S 359 357.8 4.5 otter 2 100 60° laying	
  at	
  surface shutdown
MMO60 63 3/4/15 19:03:28 36.78471283 -­‐121.81827467 S 359.7 356 4.5 CA	
  sea	
  lion 1 100 0° swimming shutdown
MMO61 63 3/4/15 19:08:03 36.79050817 -­‐121.81878967 S 13.6 5.7 4.5 CA	
  sea	
  lion 2 136 330° diving remained	
  outside	
  shutdown	
  radius
MMO62 63 3/4/15 19:09:12 36.79195067 -­‐121.81870117 S 347.6 343.9 4.7 CA	
  sea	
  lion 1 80 0° foraging shutdown
MMO63 63 3/4/15 19:16:32 36.80129283 -­‐121.81994717 S 353.2 349 4.7 CA	
  sea	
  lion 1 50 30-­‐60° jumping,	
  diving shutdown
MMO64 63 3/4/15 19:19:43 36.80548933 -­‐121.82033900 S 352.4 356.6 4.7 otter 1 90 0° laying	
  at	
  surface shutdown
MMO65 63 3/4/15 19:29:03 36.81785300 -­‐121.82157583 S 357.3 355.4 4.8 otter 1 140 300° laying	
  at	
  surface shutdown	
  as	
  ship	
  came	
  within	
  135	
  m
MMO66 63 3/4/15 19:30:43 36.82009367 -­‐121.82178367 S 356.6 358.2 4.8 otter 2 60 30° foraging shutdown
MMO67 63 3/4/15 19:33:54 36.82435917 -­‐121.82221400 S 352.4 354.7 4.9 otter 1 140 60° laying	
  on	
  surface remained	
  outside	
  shutdown	
  radius
MMO68 63 3/4/15 20:00:00 36.84000000 -­‐121.83900000 S 260 260 4.5 whale 1 1600 330° fluke	
  (diving) remained	
  outside	
  shutdown	
  radius
MMO69 63 3/4/15 20:45:34 36.82514667 -­‐121.90563383 S 258.7 256.7 4.4 CA	
  sea	
  lion 1 80 0° diving shutdown
MMO70 63 3/4/15 22:48:23 36.90380783 -­‐121.99435633 S 270.2 0 4.3 CA	
  sea	
  lion 1 150 90° swimming remained	
  outside	
  shutdown	
  radius
MMO71 63 3/4/15 23:05:36 36.90384983 -­‐121.02131350 S 273.5 0 4.9 dolphin 3	
  to	
  5 50 0° swimming shutdown
MMO72 63 3/4/15 23:08:50 36.90389950 -­‐121.02648650 S 272.8 0 4.1 dolphin 2	
  to	
  5 140 30° swimming remained	
  outside	
  shutdown	
  radius



LAT LON LAT LON
2/24/15

Shakedown1 36.881 -122.006 36.674 -122.227
Shakedown2 36.674 -122.227 36.725 -122.308
Shakedown3 36.725 -122.308 36.918 -122.035

2/25/15
Shakedown4 36.868 -122.136 36.815 -122.221
Shakedown5 36.815 -122.221 36.829 -122.216
Shakedown 6 36.830 -122.215 36.886 -122.135
Shakedown7 36.887 -122.134 36.893 -122.147
Shakedown8 36.893 -122.147 36.842 -122.223
Shakedown9 36.841 -122.225 36.769 -122.272

Shakedown10 36.768 -122.272 36.747 -122.251
Shakedown11 36.746 -122.251 36.847 -122.107

2/26/15
MC-01 36.884 -121.919 36.737 -121.919

MC-01T 36.736 -121.918 36.736 -121.908
MC-02 36.737 -121.908 36.882 -121.908

MC-02T 36.883 -121.908 36.885 -121.896
MC-03 36.884 -121.896 36.737 -121.896
MC-04 36.735 -121.886 36.886 -121.884

3/3/15
MC-05 36.893 -121.874 36.739 -121.875

MC-05T 36.737 -121.874 36.742 -121.867
MC-06 36.745 -121.867 36.886 -121.864

MC-06T 36.887 -121.864 36.879 -121.855
MC-07 36.875 -121.854 36.852 -121.846

MC-07T 36.852 -121.846 36.849 -121.834
MC-08 36.745 -121.842 36.873 -121.844
MC-09 36.849 -121.834 36.745 -121.832

MC-09T 36.745 -121.832 36.744 -121.842

3/4/15
MC-07C 36.881 -121.858 36.743 -121.854
MC-10 36.775 -121.817 36.842 -121.824
MC-11 36.842 -121.828 36.821 -121.927
MC-12 36.754 -121.920 36.773 -121.818
MC-13 36.742 -121.860 36.751 -121.921
MC-14 36.823 -121.930 36.903 -121.931
MC-15 36.904 -121.934 36.904 -122.028

SOL EOLLine No.



 

 

 

 

 

Appendix A: Montery Canyon Study Weather Observation Forms 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

Appendix B: Monterey Canyon Study Marine Wildlife Observation Forms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

 

 

 

 

 

Appendix C: Exhibit H 
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