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Abstract

A High-frequency Acoustic Recording Package (HARP; Wiggins and Hildebrand 2007) was

deployed betweeAugust2011andJuly 2012 in Onslow Bay at Site E in 952. This HARP

sampled at 200 kHz for 5 minutes of eve@yminutes and recorded f@05daysbetweenl9

August2011 and1 DecembeR011. LongTerm Spectral Averages (LTSAs) were created for
threefrequency bands (10 Hz1000 Hz 500 Hzi 5000 Hz,and 1 kHZ 100 kHz) and scanned

for marine mammal vocalization€alls of blue whales, fin whalesiinke whales, possible sei

whales, an unidentified beaked whafeecies Bl ai nvi | | eds beaked whal e
whal es, Gervai so beHdgieasddp pv.h,al Risss &kdd | dckal mhhiad *,s

unidentified delphinids were detected le tdata.



Methods

The August December 2011 Onslow Bay Site E HARP (Onslow Bay 06E) was deployed at
33.77794N, 75.92641 W on 18 August 201 recording started oh9 August 201)Land

recovered ori3 July 201Z4recording ended oh DecembeR011). The instrument location is

shown in Figure 1. Bottom depth at the deployment site was approximately 952 m. A schematic

diagram of the Onslow Bay 06E HARP is shown in Figure 2.
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Figure 1. Locatiorof HARP deployment sites in the Onslow Baya&y area. The location of
the Onslow Bay 06E HARP is shown in purple.



Onslow Bay 06E HARP as deployed Deployment: August 18, 2011
Recovery: July 13, 2012

Position: 33.77794 N
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Figure 2. Schematidiagram showing details of the Onslow Bay 06E HARP. Note that diagram
is not drawn to scale.

Data were acquired at a 200 kHz sampling rate for 5 minutes e@emnilitesduring the
Onslow Bay 06Hleployment This deployment provided a total @B87.9hours of data over the

105 days of recording.



The following methods are a summary of Delatlal. (2014). Members of the Scripps Whale
Acoustics Lalmanually sannedliedata from he Onslow BayO6E HARP deploymentor

marine mammal vocalizatiorsd anthropogenic soun@nar, explosions, and shippinging
LTSAs. For effective analysisf marine mammal and anthropogenic soytitisusabledata

were dividednto three frequency bandgl) low frequencies, between 101000 Hz, (2) mid
frequencies, between 506000 Hz, and (3) high frequencies, betweén1D0 kH2. The
resultingLTSAs had resolutions of 5 s in time and 1 Hz in frequency (for the data decimated by
a factor of 100: 141000 Hz band), 5 s in time and 10 Hz in frequency (for the data decimated by
a factor of 20: 506000 Hz band), and 5 s in time and 100 Hz in frequé€fur the data not
decimated: 4100 kHz). Each LTSAwas analyzed for the sounds of an appropriate subset of
species or source® | u e, B minkesNogh, Atlantic right and sewhale sounds were
classified as low frequency; humpbagkale callsNorth Atlantic right whale gunshot calls
shipping, explosions, and mftequency active sonar were classified as-freduency;andthe
remaining odontocete and sonar sounds were considerefrédgiency. Low-frequency sounds
were analyzed in hourly b$; mid and highfrequency sounds were analyzed in-omaute

bins. Vocalizations were assigned to species when possible. Detections of most sounds were
made by manually scanning LTSAs. Humpback whale call detection effort was automated using
a powerlaw detecto(Helbleet al.2012). After the generalized powdaw algorithm was

applied, a trained analyst verified the accuracy of the detected signals. Beaked whale clicks were
detected with an automated method and then assigned to species by atraiystddescribed

in detail in Debiclet al.(2014). Unidentified odontocete clicks were also assigned to spectral
patterns by a trained analyst, also further described in Debalh(2014). See Debiclet al.

(2014 for a more detailed descriptioh analysis methods for thenslow Bay 0& data set.



Results

Tablel summarizes the detected and identified marine mammal vocalizations (@nghev

Bay O6EHARP deployment. Figureés15 show the daily occurrence patterns for the different
marine mammal groups (classified to species when posslbtejerwater ambient noise during
this deployment is shown in Figuté. Figurel7 shows the occurrence ofid-frequency active

sonar.

Bluewhale calls were detected from early September through late October in 2011 8rigure
This timing is similar to that of other recordings at similar latitudes near thé\taidtic ridge

(Nieukirk et al.2004), as well as that seetother Onslow Bay sites.

Fin whale 26Hz pulses werdetected from late August through November 2011, with peak

calling in October (Figure 4).

Minke whale pulse trains were detected betwaenSeptember and early December 2011,

peaking towards the drof the deploymen(iFigure5).

Downsweeps similar to those ascribed to sei whales by Baumgeiraef2008) were detected

in October, November, and early December 2(Fidure6).



Detected odontocete vocalizations included clicks and whistles @signd5). Most of these

detections were assigned to the unidentified odontocete catgaguye 7), with clicks being

divided into four main groups when possible based on spectral patfdrasinidentified

odontocete vocalization category also includedientified odontocete whistles <5 kHz,

possibly related to killer whale occurreneath a peak in mieNovember(see Debiclet al.2014

for more details Several click detections were assigned to beaked whalese were a few

detections assigned to an unidentified beaked whale click type (BW38) (Bjgusd ai nvi | | e d s
beaked whale clicks wesdsodetecteqFigure9), as wereC u v i eakédsvhale clicks (Figure

10. For Cuvi er 6 s b dacvasa slighhpedk e Navéember ROSTheretwere
significantly more Gervaisod beakedDeteciond e det e
for this species peaked in November 2@1 5ite E(Figure 11). Other detected odontocete

vocalizations includedilter whale clicks whichwere detecteth lateNovember 2011 (Figure

12). Kogiaspp. (Figured) , Ri sso0o06s pangdperm whalésKrigar®)vere 1

also alldetected in th&ugusti December 201tleployment at Site EKogia spp. clicks peaked

in late November 2011.



Tablel. Summary of detections of marine mammal vocalizations at Site E for August
December 2011. * For mysticetdetal duration of vocalizations (hours) and percent of

recording duration are based on data analyzed in hourly bins; for odontocetes, total duration of
vocalizations (hours) and percent of recording duration are based on data analyzed in minute
bins.

Species Call type Total duration | Percent of Days with Percent of
of recording vocalizations | recording
vocalizations | duration* days
(hours)*

Blue whale A and B calls 12 0.48 7 6.67

Fin whale 20 Hz 190 7.64 43 40.95

Minke whale pulse train (slow | 250 10.06 33 31.43

down, speeeup,
regulaj

Possible sei downsweep 15 0.60 7 6.67

whale

Unidentified clicks, whistles 169.63 12.22 99 94.29

odontocete

Unidentified clicks 0.75 0.05 4 3.81

beaked whale

(BW38)

Bl ai nvi |]clicks 3.53 0.25 10 9.52

beaked whale

Cuvi er 0 s|clicks 2.65 0.19 5 4,76

whale

Ger vai s 0fclicks 225.12 16.22 104 99.05

whale

Killer whale clicks 0.38 0.03 2 1.90

Kogiaspp. clicks 2.33 0.17 23 21.90

Ri sso06s |clicks 3.27 0.24 1 0.95

Sperm whale clicks 140.18 10.10 46 43.81
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Figure3. Blue whale Type A and B call detectiofidack bars) in hourly binfor the Augusti
December 2011 Site @ata set Dark gray sading indicates periods of darkness, determined
from the U.S. Naval Obsertay (http://aa.usno.navy.njil Lighter shading indicates
recording/analysis effort, including times when masking may have occurred (shown in one
minute bins).
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Figure4. Finwhale 20Hz pulse detection@lack bars) in hourly binfor the Augusti

December 2011 Site @ata set Dark gray sading indicates periods of darkness, determined
from the U.S. Naval Obsertay (http://aa.usno.navy.njil Lighter shading indicates
recording/analysis effort, including times when masking may have occurred (shown in one
minute bins).
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Figure5. Minke whale detectiongblack bars) in hourly binfor the Augusti December 2011
Site Edata set Dark gray sading indicates periods of darkness, determined from the U.S. Naval



Observé#ory (http://aa.usno.navy.mil Lighter shading indicategcording/analysis effort,
including times when masking may have occurred (shown imanate bins).
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Figure6. Downweepdetectiongblack bars) in hourly bins that may be produced by sei whales
(Baumgartneet al.2008)for the Augusti December 2011 & Edata set Dark gray sading
indicates periods of darkness, determined from the U.S. Naval Otusgrva
(http://aa.usno.navy.njil Lighter shading indicates recording/analysis effort, including times
when masking may have occurred (shown in-omeutebins).
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Figure7. Unidentifiedodontocete vocalization detectiofdack barsfor the Augusti

Deember 2011 Site Hata set These detections also include clicks that were assigned to four
spectral patterns based on spectral featusegDebichet al. (2014for more details.Dark gray

shading indicates periods of darkness, determined from the U.S. Naval Qbserva
(http://aa.usno.navy.njil Lighter shading indicates recording/analysis effort.
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Figure8. Unidentifiedbeaked whale (BW38)ick detectiongblack barsfor the Augusti
December 2011 Site @ata setDark gray sading indicates periods of darkness, determined
from the U.S. Naval Obseri@y (http://aa.usno.navy.njilLighter shading indiztes
recording/analysis effort.
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Figure9. B | a ibeaked WHale dick detectiofislack barsfor the Augusti December
2011 Site Edata set Dark gray sading indicates periods of darkness, determined from the U.S.
Naval Observiary (http://aa.usno.navy.njil Lighter shading indiates recording/analysis effort.
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Figure D.Cuvi er 6s beaked (black basfordheAugusti Deeemizec20ilo n s
Site Edata set Dark gray sading indicates periods of darkness, determined from the U.S. Naval
Observé#ory (http://aa.usnoavy.mil). Lighter shading indicates recording/analysis effort.

Figure 1.Ger vai s beaked (blackbasfordHeAugusti Deeemizec20il1o n s
Site Edata set Dark gray sading indicates periods of darkness, determined from theNa\&l
Observéory (http://aa.usno.navy.njil Lighter shading indicates recording/analysis effort.



