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Location

Monterey
Bay

MBNMS

Humpbacks that forage off CA/OR/WA migrate to breeding grounds between Baja and Central America 
(Steiger et al. 1991, Calambokidis et al. 1996; 2000; Calambokidis and Barlow, 2004; Urban et al. 2016).  



MARS cabled observatory

Ocean Sonics icListen HF, sampling at 256 kHz

28 July 2015

Monterey Accelerated Research System (MARS)



Humpback whale song

Methods:
Ø Pick song session start and end times from 3 years of LTSA plots.
Ø Examine variation in song occurrence: diel, seasonal, interannual.
Ø Integrate with environmental and whale sighting data, modeling.

whale images by Larry Foster



Humpback whale song: the first 3 years

1. seasonal
2. diel
3. interannual



Seasonal



Diel

* November through January



Interannual

44%

55%
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Interannual

2015
(Y1)

2016
(Y2)

2017
(Y3)



McCabe et al. (2016) Geophysical Research Letters

Interannual
299         291        295  days

v Forage abundance, species composition, spatial distributions
v Forage not only as food, but also as vector of algal toxin



2015: Largest geographic extent of DA detection in marine 
mammals ever recorded globally (McCabe et al., 2016)

Interannual

DA data: R. Kudela (UCSC), Santa Cruz Wharf



McCabe et al. (2016) Geophysical Research Letters

MARS hydrophone humpback ear horn

M. D. Collins, R. B. Evans (1992) A 
two-way parabolic equation for 
acoustic backscattering in the 
ocean, J. Acoust. Soc. Amer. 91: 
1357-1368.
Ø 250 m resolution bathymetry
Ø climatological hydrography for 

September, US Navy GDEM
Ø 350 Hz source @ 10 m
Ø source level 175 dB re 1 µPa 



Summary

First description of temporal variations in humpback whale song in 
MBNMS from long term continuous recordings. 
Ø High levels of song activity in this feeding & migratory habitat, 

up to 86% coverage in a month
Ø Seasonal: plateau in November – January (76%), coincident 

with daylength trough & evidence of population movement.
Ø Diel: steady, high level (~70% of time) through night, decreases 

during dawn/dusk (~50%), further linear decrease during day to 
minimum (~30%) near solar noon

Ø Interannual: strong + trend over the first 3 years covaries with 
decreasing sea level, increasing primary productivity, and 
decreasing algal toxin detection.  Examining changes in whale 
abundance estimates and foraging ecology needs data. 

Ø Single omnidirectional hydrophone provides regional sampling, 
including important habitat within Monterey Bay.
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Thanks!       Questions?
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Extra stuff

MBARI


