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Summer Feeding In Northern Latitudes



Winter Breeding in the Tropics





Historical Distribution: Reeves et al. 2001
reviewed whaler’s logbooks

• Gulf of Paria
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•• Compare Current Distribution with Historical Compare Current Distribution with Historical 
DistributionDistribution

•• Test Passive Acoustic Detection MethodsTest Passive Acoustic Detection Methods
•• Compare Visual and Acoustic Detection RatesCompare Visual and Acoustic Detection Rates
•• Explore Estimating Abundance from Acoustic Explore Estimating Abundance from Acoustic 

DataData
•• Identify Individuals from Fluke Photos, Genetics, Identify Individuals from Fluke Photos, Genetics, 

and Song characteristics for stock structure and Song characteristics for stock structure 
analysisanalysis



Visual Surveys Hampered by Sea State and WindVisual Surveys Hampered by Sea State and Wind



•• Whales at the surface for only brief periods Whales at the surface for only brief periods 
of timeof time

•• Windy conditions are common and Windy conditions are common and 
visibility is poorvisibility is poor

•• Use passive acoustics to find whalesUse passive acoustics to find whales
•• Confirm with visual observationsConfirm with visual observations



NOAA ship Gordon GunterNOAA ship Gordon Gunter



Visual SurveyVisual Survey



DIFAR SonobuoysDIFAR Sonobuoys



Towed Hydrophone ArrayTowed Hydrophone Array

5 - Elements (Hydrophones)

500 m tow cable

750 m overall length



Real-Time Signal Monitoring







2000 Survey Trackline



2001 Survey Trackline2001 Survey Trackline
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2001 Humpback Whale Sightings: n = 72
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2001 Acoustic Detections
n = 96 of 135 sonobuoys
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2000 Visual Versus Acoustic Detections2000 Visual Versus Acoustic Detections
OnOn--effort visual sightings      =  9effort visual sightings      =  9

Minimum unique acoustic detections = 74Minimum unique acoustic detections = 74



2001 2001 -- Multiple  Humpback  Calls ... Multiple  Humpback  Calls ... 

2000 2000 -- Single  Humpback  Calls...Single  Humpback  Calls...



2000 Sonobuoy Detection Distances



Approach to Humpback Abundance Estimation Approach to Humpback Abundance Estimation 
From Acoustic Data: Males =SingersFrom Acoustic Data: Males =Singers

•• No. Singers = Minimum Number of Male WhalesNo. Singers = Minimum Number of Male Whales
•• Singers sing approximately 45% of the timeSingers sing approximately 45% of the time
•• Total Males = Singing Males / 0.45Total Males = Singing Males / 0.45



Abundance Estimation: FemalesAbundance Estimation: Females

• YoNAH - Silver & Navidad Banks breeding 
grounds sex ratio favored males

• Female:Male Ratio 35:65  
• Total Females = Males * (35/65)
• Total Adults = Males + Females
• Total whales = Total Adults + Juveniles



Assumptions /  Biases:Assumptions /  Biases:

All singers were heard  ??All singers were heard  ??

Closed System Closed System -- no movements in or out no movements in or out 
of area ??of area ??

Singers may cease singing, move and Singers may cease singing, move and 
be double counted ??be double counted ??

Not all whales sing (e.g., femaleNot all whales sing (e.g., female--calf pairs)calf pairs)



2000 Minimum Abundance Estimates:2000 Minimum Abundance Estimates:

• Table here



Typical Atlantic “Thumptrain”

Minke Whales..???



Acoustic “Thumptrain” Detections 
(n= 126 of 333 sonobuoys)
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Shipping Noise



Percussive “explosionPercussive “explosion--like” soundslike” sounds



Does ambient noise influence which areas 
whale select as gathering sites?



For example:For example:

Gulf of Gulf of Paria Paria -- formerly occupied by humpbacks.. formerly occupied by humpbacks.. 
Location of significant historical harvestsLocation of significant historical harvests

Today.. None were found in the Gulf of Today.. None were found in the Gulf of Paria Paria 
where industrial noise is significantwhere industrial noise is significant

In contrast:In contrast:

Areas like Silver and Navidad Banks host concentrationsAreas like Silver and Navidad Banks host concentrations
of humpbacks today and have relatively low ambient noiseof humpbacks today and have relatively low ambient noise



•• Humpbacks found throughout their former Humpbacks found throughout their former 
range Eastern Caribbean in winterrange Eastern Caribbean in winter

•• Southeastern Densities appear less than Southeastern Densities appear less than 
during historical commercial whalingduring historical commercial whaling

•• Additional northern concentration areas Additional northern concentration areas 
include:  east of the Virgin Islands, St include:  east of the Virgin Islands, St 
Croix, Croix, Saba Saba Bank, Bank, Engano Engano Bank, Mono Bank, Mono 
Island, northern shore of Haiti, Island, northern shore of Haiti, Caicos Caicos 
Banks, Great Banks, Great Inagua Inagua Island, and over some Island, and over some 
deep water areasdeep water areas



•• Passive Acoustics is an effective method for Passive Acoustics is an effective method for 
finding singing humpback male whalesfinding singing humpback male whales

•• Need to develop and improve statistical Need to develop and improve statistical 
methods for abundance estimationmethods for abundance estimation

•• Integrate whale distribution with habitat Integrate whale distribution with habitat 
featuresfeatures



•• Develop detection range estimates to Develop detection range estimates to 
better determine survey effortbetter determine survey effort

•• Develop groupDevelop group--size estimates based on size estimates based on 
visual observationsvisual observations

•• Investigate humpback song Investigate humpback song 
characteristics as possible subcharacteristics as possible sub--stock stock 
indicatorindicator



•• Investigate relationship between Investigate relationship between 
historical and modern day whale historical and modern day whale 
distributions with ambient noise levels distributions with ambient noise levels 
present and past ?present and past ?

•• Do whales that rely on song for Do whales that rely on song for 
communication and reproduction require communication and reproduction require 
some minimum ambient noise levels ?some minimum ambient noise levels ?



They are out there….They are out there….




