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Raychel Minker is investigating Odontocete (suspected Delphinus delphis) “vocal mimicry” events recorded during a playback 

experiment at the SOAR Underwater Acoustic Range.    Four whistle contours were transmitted at several locations on the 

range and acoustic data was recorded on both bottom hydrophones and sonobuoys. During post-processing of the recordings, 

several vocalizations were discovered that matched the synthetic whistles in a slope defined by frequency and time.    Raychel 

will seek to quantify the “likeness” of the response whistles to the synthetic whistles. 

Mimicry during a 2005 Playback Experiment at SOAR
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Figure 1.3: whistle response shows similar angle and frequency range to transmitted signal

Figure 1.4: whistle responses show repetitive angle and frequency range to transmitted signal
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Figure 1.6: whistle responses mimic previous signal while overlapping secondary transmission signal

Figure 1.5: whistle responses mimic previous signal while overlapping secondary transmission signal

Mimicry during a 2005 Playback Experiment at SOAR

 

The figures above display both transmitted synthetic whistles and whistle responses. 

             

Jeb Thompson is investigating Atlantic bottlenose dolphin (Tursiops truncatus) whistle responses to shallow water Explosive 

Ordnance Disposal exercises or UNDETs.   Three visual and acoustic monitoring cruises (2009, 2010, 2011) conducted in W-50 of 

the Virginia Capes Operating Area have collected several recordings prior to, during and immediately after these events.    Jeb 

will collect additional data throughout the year. 

August 2009 UNDET Event
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Mine Shrapnel Impact
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August 2009 UNDET Event

Post Detonation Whistles

 

The spectrograms above display (left) the detonation and (right) whistle responses to the detonation. 



             

Kierstin King is constructing a prototype bottom mounted and autonomous recording hydrophone “package” for use in the 

August 2012 marine mammal monitoring cruise in the Virginia Capes Operating area.  The prototype will use previously 

expended AN/SSQ-53F Sparton sonobuoy Calibrated Omnidirectional (CO) and Constant Shallow Omnidirectional (CSO) 

hydrophones.   Should Kierstin’s design prove successful, an array of eight recording packages will be will be deployed in August 

of 2012.   

                                                                                          

The figures above display (left) the hardware associated with an AN/SSQ-53F sonobuoy and (right) the CSO hydrophone. 

Recent Student Posters 

Joshua Westlund 2011 

STATISTICAL ANALYSIS OF ASSUMED DELPHINID VOCAL MIMICRY 

ENCOUNTERED DURING A PLAYBACK EXPERIMENT

ABSTRACT

Figure 1. Spectrogram of synthetic signals and whistle responses. Two instances of

mimicry are indicated. Both whistles match the second synthetic whistle’s frequency

versus duration slope.

MIDN 1/C Josh Westlund

(Advisor – CDR Carl Hager, USN)

RESULTS / CONCLUSIONS

Delphinids are known to produce a myriad of discrete whistle

contours1,2,3 and instances of vocal mimicry have been documented4,5

in response to active military sonar transmissions and acoustic

playback experiments. In 2005, during a playback experiment6

conducted in the Southern California Offshore (SCORE) Underwater

Acoustic Range, several assumed Delphinid vocalizations were

recorded. Visual investigation of spectrograms revealed that 1. the

animals’ “response” mimicked the synthetic signals in a slope defined

by frequency versus duration and 2. that the linear sweep was most

frequently mimicked. In order to detect and quantify the likeness of

the response and identify the most frequently mimicked signal,

matched filter or correlator processing was conducted on 4.5 hours of

recorded data containing 546 transmissions of a four signal synthetic

whistle sequence. Initial results indicate that a synthetic linear sweep

was most mimicked. Correlator and detector processing, challenges

and recommendations for further study will be presented.

Figure 2. Spectrogram of the synthetic whistles transmitted by a J 9 Sound Projector

during the SCORE playback experiment.5 The four whistle transmission cycle

consists of a “linear sweep,” “concave shape,” “down sweep,” and “up sweep”. The

cycle was transmitted 546 times over the course of the experiment.

Correlator results indicate that the linear sweep was the most favorably

mimicked during J9 transmissions. Eighty two percent of the sweep

correlations occurred during the experimental category. The up and down

sweep correlator results numbered higher in the experimental category as well

and indicated 75% and 73% respectfully. By contrast, more concave shape

correlations occurred in the control category.

J 9 “Synthetic Whistle” Transmission Cycle
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METHODOLGY

Figure 5. Histogram (top) and data table (bottom) for the number of whistles per kernel in

both the control (purple) and experimental (red) data sets. Correlation of the linear, up and

down sweeps kernel resulted in the most mimicry detections.
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Figure 3. Spectrogram (top panel) and correlator coefficient (bottom panel) plots for a

single synthetic whistle sequence in the experiment portion of the data. Using the linear

sweep as the kernel, the correlator clearly detects the identical signal in the data at

approximately11.5 seconds. The threshold (red line) is operator adjustable.

Figure 4. Spectrogram (top panel), correlator coefficient (middle panel) and detector

(bottom panel) plots for a control portion of the data using the concave shape as a kernel.

Notice the high number of detections corresponding to the buzz clicks and whistles between

12 and 18 seconds. The choice of a threshold value represents a challenge in this sequence.

The “correlator” is a coherent detector and requires prior knowledge of a

transmitted waveform’s characteristics. It’s success is based upon the

construction of a replica or “kernel” signal. The kernel waveform, s(t), is

then correlated with r(t) as

In (1), delta t equals 1/80 kHz and N equals 1 second, the duration of the

replica. Data, r(t), designated as either “experiment” (126 total minutes

collected during the J9 sound projector transmission) or “control” (141

minutes collected when the source was secured), was correlated with each of

the four synthetic signals. Application of a threshold to correlator output,

c( ), thus provides detector output

.         (1)
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Jenny Sturzbecher 2010 – Posters presented at: 

- The 5th International Workshop on Detection, Classification, Localization, and Density Estimation of Marine Mammals 

using Passive Acoustics  

- The 19th Biennial Conference on the Biology of Marine Mammals in Tampa, Florida 

 


