RPS

Protected Species Mitigation and Monitoring Report

Galicia Basin 3D Seismic Survey
in the northeast Atlantic Ocean

1 June 2013 - 2 August 2013

R/V Marcus G. Langseth

Prepared for

Lamont-Doherty Earth Observatory of Columbia University
61 Route 9W, P.O. Box 1000, Palisades, NY 10964-8000

for submission to

National Marine Fisheries Service, Office of Protected Resources
1315 East-West Hwy, Silver Spring, MD 20910-3282

and
Ministry of Agriculture, Food, and the Environment
Madrid, Spain
Project No. UMEO04127 RPS
Cruise ID No. MGL1307 411 N. Sam Houston Parkway E.
. Houston, Texas 77060, USA
Authors Cameron, D.; Ingram, H.; Piercy, M. Tel - (281) 448-6188
Reviewer(s) Stephanie Milne Fax 1 (281) 448-6189
E-mail :Stephanie.Milne@rpsgroup.com
Submittal Date
Web ! Www.rpsgroup.com



mailto:Stephanie.Milne@rpsgroup.com
http://www.rpsgroup.com

TABLE OF CONTENTS

EXECUTIVE SUMMARY ...t rrrms s r s s s s s s s s e s e 4
INTRODUCTION ...t rrr e s s s s s s e s s s e s e 5
21. PROJECT OVERVIEW AND LOCATION........ccooiieeeeeeeeeeeeeeereeeree s 5
2110 ENEIQY SOUICE ...ttt e e 7
MITIGATION AND MONITORING METHODS..........c..coicrrreeereeeaee, 8
3.1. VISUAL MONITORING SURVEY METHODOLOGY. ........cccoiiirrrrrerrrrenreeeeeseeeenas 8
3.2. ACOUSTIC MONITORING SURVEY METHODOLOGY ......cccceeerrririreereereeeeeeenn 10
3.2.1. Passive Acoustic Monitoring Parameters ..........cccccccoiiiiiiiiiii 11
3.2.2.  Hydrophone Deployment...........coooiiiiiiiiiiee e 12
MONITORING EFFORT SUMMARY.....coiiiirecciirrcecerressss e s s e s eenas 14
4.1. SURVEY OPERATIONS SUMMARY .......oooiiieeeeeee e ee e e e e e e 14
4.2. VISUAL MONITORING SURVEY SUMMARY .......ccooieieieeeeeeeereeeeeeeeeeeeeee e e 15
4.3. ACOUSTIC MONITORING SURVEY SUMMARY .......ccorriiiiieieieeeeeeeeeeeeeee e 17
4.4. SIMULTANEOUS VISUAL AND ACOUSTIC MONITORING SUMMARY ......... 18
4.5. ENVIRONMENTAL CONDITIONS........ooooieeeieieeeeee e eeeeeee e e e e e ee e e e e e e e e e e e e e e e e e e e e e 19
MONITORING AND DETECTION RESULTS ... 21
5.1. VISUAL DETECTIONS ... s 21
5.1.1. Cetacean Detections .........oooviiiiiiiii 28
5.2. ACOUSTIC DETECTIONS...... .o s 30
5.21. Cetacean Detections .........oooviiiiiiiiii 30
MITIGATION ACTION SUMMARY ...t irrcescs s sssss e e s e s ennns 34
6.1. MARINE MAMMALS KNOWN TO HAVE BEEN EXPOSED TO 160 DB OF
RECEIVED SOUND LEVELS...........ommmmmmmmmmmmmmmmmmmm e mme e m e e meemn e e e e eennennnes 37
6.2. IMPLEMENTATION AND EFFECTIVENESS OF THE BIOLOGICAL OPINIONS’S
ITS AND THA ... e mmmmmmmmmmmmemmmemmeemmsemmesssesnnsnnne 43
ACKNOWLEDGEMENTS ... rrrres s s e s s s s mms s s e s ma e 44

LITERATURE CITED ....ooeiiiiiiiiiicnnsesrrer s ssssssssss s nsssnnes 44



LIST OF FIGURES

Figure 1. Location of the Galicia 3D (Sawyer) marine geophysical survey in the Northeast

Atlantic Ocean, also showing EEZ delineations. .........cccovvvriiiiiiiiniiineen e cer e 6
Figure 2. Map of proposed survey lines for the Galicia 3D SeiSmIC SUIVEY. .....coccvvirrniirrriennnns 6
Figure 3. Protected Species Observer observation tower with mounted big-eye binoculars........ 8
Figure 4. Location of the PAM cable in relation to the seismic gear. ........ccoevvviiiiiiiiiniiiinnnen, 13
Figure 5. Total acoustiC SOUrCE OPEratioNS.......cuuiirrruiiirniirer e e eaaa 15
Figure 6. Duration of visual and acoustic monitoring effort while the acoustic source was active

N £ 1 =T | R 16
Figure 7. Total visual effort from observation [0cations. ..........ccceviiiiiiiiiiii s 17
Figure 8. Total acoustic and visual monitoring effort. ..........cccooiiiiiiiii e, 18
Figure 9. Beaufort sea scale during visual monitoring over the marine geophysical survey...... 19
Figure 10. Average wind speed each week during visual monitoring.........cccovvevviviiieniniennnnenn, 20
Figure 11. Swell heights while visual monitoring was conducted. ............ccceeiiiiiiiiiiiinineeneeen, 20
Figure 12. Number of protected species detections each day of June during the Galicia Basin 3D

EL =T Lo V< 22
Figure 13. Number of protected species detections each day of July/August during the Galicia

Basin 3D SEISMIC SUIVEY. ..euiiiuiieieeieierree s e s s rsse s re s s s e s s s e e s ea s e s e senseenseansensanns 23
Figure 14: Acoustic source activity compared to protected species detections..........ccccevuvennnes 24
Figure 15. Number of individuals per species detected. ........ccovvviiiiiiiiiiiiiii e, 25
Figure 16: Protected species detections on the Langseth during the transit between port of Vigo

ANA ThE SUIVEY @I a....iieuiieiiiiiii i s e e s e e s s e s s e s e e s e ra s ennsennnss 26
Figure 17:Protected species detections on the Langseth in the survey area ............cceevvvnnnenn. 27
Figure 18. Sperm whale click localized by Pamguard to be approximately 1000 meters off wither

side of the vessel (acoustic detection 1). .....covvieiiiiiiiiii 30
Figure 19. High frequency clicks observed during Acoustic detection 2, on 21 July.. .............. 31
Figure 20. Low frequency delphinid whistles highlighted by the Spectrogram Whistle and Moan

Detector (acoustic deteCtion 3). .....cuviieiiiiiiiiir e 32
Figure 21. High frequency click train with delphinid characteristic Click Waveform (yellow arrow)

and Wigner Plot (orange arrow) (acoustic detection 3).....ccccoiviiiiiiiii i, 32
Figure 22. Broad band sperm whale clicks shown on Spectrgram16 and detected aurally on 28

July (QCOUSEIC AELECLION 4)...iieiiiiiiii e s s e e e s ea s e ran s arnanees 33
Figure 23. Duration of mitigation downtime per SPECIES. .....cuviiriiiieiiiiiiiieir e 35

LIST OF TABLES
Table 1. Safety radii (SR) for triggering mitigation. 10
Table 3. Total acoustic source operations during the Galicia Basin 3D seismic survey. 15

2

UME04127

Marcus G. Langseth
L-DEO/NMFS
Submittal Date



Table 4. Total visual monitoring effort. 16

Table 5. Total passive acoustic monitoring (PAM) effort. 17
Table 6. Passive acoustic monitoring (PAM) downtime. 18
Table 7. Number of visual detection records collected for each protected species. 21
Table 8. Average closest approach of protected species to the acoustic source at various

volumes. 25
Table 10. Number and duration of mitigation actions implemented during the Galicia Basic 3D

seismic survey. 34
Table 11. Mitigation actions and downtime duration by species. 34
Table 12. Summary of each mitigation action implemented during the Galicia Basin 3D seismic

survey. 37

Table 13. Level B Harassment Takes authorized by NMFS IHA for the Galicia Basin 3D seismic
survey and number of known individuals exposed to 160 dB and 180 dB through visual

observations. 38
Table 14. Behavior of species observed to be exposed to 160 dB. 39
APPENDICES:

Appendix Description Page

. Incidental Harassment Authorization for the Galicia Basin 3D

Appendix A . . 46
marine geophysical survey.

Appendix B Basic Data Summary Sheet 57

Appendix C Passive acoustic monitoring system specifications on R/V 58
Langseth.

Appendix D PAM hydrophone deployment on R/V Langseth. 59

Appendix E Passive acoustic monitoring downtime on R/V Langseth. 64

Appendix F Survey Lines 65

Summary of visual and acoustic detections of protected
Appendix G species observed from the R/V Langseth during the Galicia 68
Basin marine geophysical survey.

Species of birds and other wildlife observed from the R/V
Appendix H Langseth during the Galicia Basin 3D marine geophysical 83
survey.

UME04127

Marcus G. Langseth
L-DEO/NMFS
Submittal Date



1. EXECUTIVE SUMMARY

The National Science Foundation (NSF) owned research vessel (R/V), Marcus G. Langseth,
operated by Lamont-Doherty Earth Observatory (L-DEO), a part of Columbia University,
conducted a seismic survey in the Deep Galicia Basin of the northeast Atlantic Ocean west of
Spain. The purpose of the survey was to characterize the last stage of continental breakup and
the initiation of seafloor spreading, relate post-rifting subsidence to syn-rifting lithosphere
deformation, and inform the nature of detachment faults. The Langseth departed Vigo, Spain
on 1 June 2013 and began the survey on 5 June 2013. The Langseth returned to port from 25
June 2013 through 15 July 2013 due to engine issues that required repairs. The survey was
completed on 31 July 2013 and the Langseth arrived back in Vigo on 2 August 2013.

L-DEO submitted an application to the National Marine Fisheries Service (NMFS) for a permit to
harass marine mammals, incidental to the marine geophysical survey. An Incidental
Harassment Authorization (IHA) was granted on 31 May 2013 (Appendix A) with several
mitigation measures that stipulated harassment to marine mammals. Mitigation measures were
implemented to minimize potential impacts to marine mammals throughout the duration of the
survey. Mitigation measures included, but were not limited to, the use of NMFS approved
Protected Species Observers (PSOs) for both visual and acoustic monitoring, establishment of
safety radii, and implementation of ramp-up, power-down and shut-down procedures.

RPS was contracted by L-DEO to provide continuous protected species observation coverage
and to fulfill the environmental regulatory requirements and reporting mandated by NMFS in the
IHA. Four PSOs and one dedicated PAM Operator were present on board the Langseth
throughout the survey in this capacity. This included one local expert from Vigo, Spain who was
familiar with the area and the species therein.

PSOs undertook a combination of visual and acoustic watches, conducting a total of 642 hours
30 minutes of visual observations and 642 hours 37 minutes of acoustic monitoring over the
course of the survey.

This visual monitoring effort produced a project total of 155 protected species detection records;
all for cetaceans. Mysticetes constituted the majority of sightings with 113 detection records.
There were 25 detections of odontocetes as well as 16 detections of unidentified cetaceans.
Acoustic monitoring effort produced a project total of four acoustic detections using the passive
acoustic monitoring (PAM) system; two of unidentified delphinids and two of sperm whales.
One of the acoustic sperm whale detections correlated with a visual sighting.

Detections of protected species resulted in 11 mitigation actions being implemented; all power-
downs of the acoustic source. This resulted in a total of 5 hours 19 minutes of mitigation
downtime. A known 271 cetaceans and were exposed to received sound levels equal to or
greater than 160 dB of sound from the acoustic source, constituting a level B harassment take
as defined by NMFS. Cetacean level B harassment takes included 89 fin whales, one fin whale,
two sperm whales, 47 unidentified whales, 50 striped dolphins, seven bottlenose dolphins, six
unidentified pilot whales, and 69 unidentified dolphins.

A project summary sheet of observation, detection, and operational totals for the Langseth can

be found in Appendix B.
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2. INTRODUCTION

The following report details protected species monitoring and mitigation as well as seismic
survey operations undertaken as part of the Galicia 3D (Sawyer) marine geophysical survey on
board the R/V Langseth from 1 June to 2 August 2013 in the northeast Atlantic Ocean.

This document serves to meet the reporting requirements dictated in the IHA issued to L-DEO
by NMFS on 31 May 2013. The IHA authorized non-lethal ‘takes’ of Level B harassment of
specific marine mammals incidental to a marine seismic survey program. NMFS has stated that
seismic source received sound levels greater than 160 dB could potentially disturb marine
mammals, temporarily disrupting behavior, such that they could be considered as ‘takes’ of
these exposed animals. Potential consequences of Level B harassment taking could include
effects such as temporary or permanent hearing threshold shifts, behavior modification and
other reactions. It is unknown to what extent cetaceans exposed to seismic noise of this level
would express these effects, and in order to take a precautionary approach, NMFS requires that
provisions such as safety radii, power-downs and shut-downs be implemented to mitigate for
these potential adverse effects.

2.1. PROJECT OVERVIEW AND LOCATION

The survey was conducted in the Deep Galicia Basin of the northeast Atlantic Ocean, off the
west coast of Spain. The survey took place in the approximate area of 41.5 to 42.5° North and
11.5 to 17.5° West, where water depths ranged from approximately 3,500 to >5,000 meters
(Figure 1). The seismic survey took place in International Waters as well as within the Exclusive
Economic Zone (EEZ) of Spain and consisted of 82 track lines (Figure 2). The Langseth
deployed an array of 18 airguns as an energy source. The receiving system consisted of four six
kilometer hydrophone streamers deployed at 200 meter spacing and run in a 64 km by 22.4 km
box with a 2D line extending to the West, and an array of 78 Ocean Bottom Seismometers
(OBSs). The OBSs were deployed and retrieved by a second vessel, the R/V Poseidon,
provided by the German Science Foundation. As the airgun array was towed along the survey
lines, the hydrophone streamer received the returning acoustic signals and transferred the data
to the onboard processing system. The OBSs record the returning acoustic signals internally for
later analysis.

The goal of the proposed research was to collect data necessary to study the rifted continental
to oceanic crust transition in the Deep Galicia Basin west of Spain. This margin and its
conjugate are among the best studied magma-poor, rifted margins in the world, and the focus of
studies has been the faulting mechanics and modification of the upper mantle associated with
such margins. A total of 4,988.23 km of transect lines were surveyed. The Langseth’s cruising
speed was about 10-12 knots during transits and varied between 4 and 5 knots during the
seismic survey. Seismic acquisition began on 5 June and continued until 23 June when the
Langseth experienced engine problems and returned to port to for repairs. Seismic acquisition
was resumed on 15 July and continued until the end of the project on 31 July.
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Figure 1. Location of the Galicia 3D (Sawyer) marine geophysical survey in the Northeast Atlantic
Ocean, also showing EEZ delineations.
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Figure 2. Map of proposed survey lines for the Galicia 3D seismic survey.
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2.1.1. Energy Source

The acoustic source consisted of four towed airgun sub-arrays and four hydrophone streamer
cables. The sub-arrays were deployed in two pairs located 100 meters apart, within each pair
the arrays were separated by eight meters. Only one pair of airgun arrays was fired at a time,
switching back and forth. The airguns were towed at a depth of nine meters and were situated
272 meters from the Navigational Reference Point (NRP), which was located on the PSO
observation tower.

Each source array utilized a mixture of Bolt 1500LL and Bolt 1900LLX elements ranging in
volume from the smallest airgun of 40 in® to 360 in®. Each sub-array contained ten elements,
with the first and last spaced 16 meters apart. Only nine airguns on each sub-array were firing
during survey acquisition, with the tenth gun utilized as a spare. The total volume of each sub-
array was 1,650 in®. The full power source of a pair of two sub-arrays (18 airguns) had a total
discharge volume of 3,300 in® and a pressure of 2,000 psi. Each discharge of the source
consisted of a single brief pulse of sound (duration of approximately 0.1 second) with the
greatest energy output occurring in the two to 188 hertz frequency range.

The shot point interval for the MCS survey was 37.5 meters, equating to approximately 15
seconds at typical survey speed. The sound signal receiving system during the acquisition of
the MCS transect lines consisted of a four six-kilometre long hydrophone streamers, which
received the returning acoustic signals and transferred the data to the processing system
located on board the vessel. Due to the length and placement of the cables, the
maneuverability of the vessel was limited to turns of five degrees per minute while the gear was
being towed. Additionally, OBSs were deployed and retrieved by the R/V Poseidon along a
single long survey line extending west of the survey box.

In addition to the operations of the airgun array, a Kongsberg EM 122 multibeam echosounder
(MBES), a Knudsen Chirp 3260 sub-bottom profiler (SBP), and a hull-mounted acoustic Doppler
current profiler (ADCP) was operated from the Langseth continuously throughout the cruise.
These sound sources are operated from the Langseth simultaneous with the airgun array.
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3. MITIGATION AND MONITORING METHODS

The PSO monitoring program on the Langseth was established to meet the IHA requirements
that were issued to the L-DEO by NMFS, which included both monitoring and mitigation
objectives. The survey mitigation program is designed to minimize potential impacts of the
Langseth’s seismic program on marine turtles, marine mammals, and other protected species of
interest. The following monitoring protocols were followed to meet these objectives.

* Visual observations were established to provide real-time sighting data, allowing for the
implementation of mitigation procedures as necessary.

* Operation of a Passive Acoustic Monitoring system to compliment visual observations
and provide additional marine mammal detection data.

* Ascertain the effects of marine mammals and marine turtles exposed to sound levels
constituting a “take”.

In addition to the mitigation objectives outlined in the IHA, PSOs collected and analyzed
necessary data mandated by the IHA (see Appendix A).

3.1. VISUAL MONITORING SURVEY METHODOLOGY

There were five trained and experienced PSOs on board to conduct the monitoring for marine
mammals, record and report on observations, and request mitigation actions in accordance to
the IHA. The PSOs on board were NMFS approved and held certifications from a recognized
Joint Nature Conservation Committee (JNCC) course and/or approved Bureau of Ocean Energy
Management (BOEM) course. Visual monitoring was primarily carried out from an observation
tower (Figure 3) located 18.9 meters above the water surface, which afforded the PSOs a 360
degree viewpoint around the acoustic source.

/\\ == 1 A aciaiil

Figure 3. Protected Species Observer 6bservation tower with mounted big-eye binoculars.

The PSO tower was equipped with Fujinon 7x50 binoculars as well as two mounted 25x150 Big-
eye binoculars. Inside the tent located in the middle of the platform was a laptop for data
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collection as well as a telephone for communication with the PAM station, bridge, or main lab.
Also inside the tent was a monitor that displayed current information about the vessel’'s position,
speed, and heading, along with water depth, wind speed and direction, and source activity.
Most observations were held from the tower; however, when there was severe weather or poor
environmental conditions observations would be performed from the bridge (~12.8m above sea
level) or the catwalk (~12.3m above sea level) in front of the bridge. Night Quest NQ2200 Night
Vision Devices were also available to conduct night time observations for nighttime ramp-ups of
the acoustic source, but were not used during this survey.

Visual monitoring methods were implemented in accordance with the survey requirements
outlined in the IHA. At least one PSO, but most often two PSOs, watched for marine mammals
and sea turtles at all times while airguns operated during daylight periods and whenever the
vessel was underway when the airguns were not firing.

When the acoustic source was activated from silence, PSOs maintained a two-person watch for
30 minutes prior to the activation of the source. Visual watches commenced each day before
sunrise, beginning as soon as the safety radii were visible, and continued past sunset until the
safety radii became obscured. Start of observation times ranged from 6:42 to 7:20 local time,
while end of observation times ranged from 10:28 to 10:58 local time.

A visual monitoring schedule was established by the PSOs where each person completed visual
observations watches which varied in length between one to four hours, two to three times a
day, for a total of five to eight hours of visual monitoring per day. This schedule was arranged
to ensure that two PSOs were on visual observation duty at all times except during meal breaks
when PSOs would each maintain a solo watch so that the entire team could eat while
maintaining both visual and acoustic monitoring. Solo watches lasted less than 45 minutes and
occurred each day at meal times.

Observations were focused forward of the vessel and to the sides but with regular sweeps
through the area around the active acoustic source. PSOs searched for blows indicating the
presence of a marine mammal, splashes or disturbances to the sea surface, the presence of
large flocks of feeding seabirds and other sighting cues indicating the possible presence of a
protected species.

Upon the visual detection of a protected species, PSOs would first identify the animals range to
the acoustic source while identifying the observed animal (cetacean, pinniped, or sea turtle) to
determine which safety radius applied to the animal. The visual PSOs would then notify the
PAM operator, who was located in the main science lab, that there was an animal inside or
outside of the safety radius. If the animal was observed inside the safety radius and a mitigation
action was necessary, the PAM operator would relay the message to the seismic technician
who sits nearby. Table 1 describes the various safety radii applied to cetaceans and pinnipeds,
as well as what constituted the Level-B harassment zone. The PAM operator was also notified
of all marine mammal sightings as soon as possible in order to enable recordings to be made
for possible analysis later by one of the more experienced acoustic operators to determine
whether vocalizations had been detected on the PAM system during the sighting.
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Table 1. Safety

y radii (SR) for triggering mitigation.

Source and | Array Tow | Water Depth | Power/Shut-down SR for Level-B Harassment
Volume Depth (m) (m) Cetaceans 180 dB (m) Zone 160 dB (m)
Single Bolt
Airgun 9 (+1.000) 100 385
(40in3) ’
2 Strings
18 Airguns 9 (36&';’0) 568 4,550
(3,300 in3) ’

When a protected species was observed range estimations were made using reticle binoculars,
the naked eye, and by relating the animal to an object at a known distance, such as the acoustic
array located 272 meters from the PSO tower. Specific species identifications were made
whenever distance, length of sighting and visual observation conditions allowed. PSOs
observed anatomical features of animals sighted with the naked eye and through the big-eyes
and reticule binoculars and noted behavior of the animal or group. Photographs were taken
during most sightings. Sometimes photographs were not taken due to the brevity of a sighting.
The camera used was a Canon EOS 60D with a 300-millimeter telephoto lens. Marine mammal
identification manuals were consulted and photos were examined during visual watch breaks to
confirm identifications.

During or immediately after each sighting event PSOs recorded the event per the requirements
of the IHA. Each sighting event was linked to an entry on a datasheet such that environmental
conditions were available for each sighting event.

3.2 ACOUSTIC MONITORING SURVEY METHODOLOGY

PAM was used to augment visual monitoring efforts, by helping to detect, identify, and locate
marine mammals within the area. PAM was also used during periods of darkness or low
visibility when visual monitoring might not be applicable or effective. The PAM system was
monitored to the maximum extent possible, 24-hours a day during seismic operations, and the
times when monitoring was possible while the airguns were not in operation. PAM was not
used exclusively to execute any mitigation actions without a concurrent visual sighting of the
marine mammal.

Three PSOs who were trained and experienced with the use of PAM, were present throughout
the cruise. One person was designated as the PAM operator to oversee and conduct the PAM
operations. All PSOs completed a PAM training provided by the PAM Operator in the initial
days of the hydrophone deployment during which basic PAM system operation was covered.
To achieve 24-hours of monitoring, the PSOs and the PAM operator rotated through acoustic
monitoring shifts with a trained PAM operator monitoring many of the night time hours when
PSOs were not making visual observations and the PAM was the only system in use for
detecting cetaceans. Monitoring shifts lasted one to six hours. During daylight hours, acoustic
operators were in communication with visual PSOs in the tower relaying sighting and seismic
activity information. The PAM system was located in the main science lab to provide adequate
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space for the system, allow a quick exchange of communications with the visual PSOs on watch
and seismic technicians, and to provide access to the vessel's instrumentation. The vessel's
position, water depth, heading and speed, vessel and airgun activity were recorded every hour.

Acoustic monitoring for marine mammals was conducted aurally with Sennheiser headphones
and visually with Pamguard Beta 1.12.05. Delphinid whistles, clicks, and burst pulses as well as
sperm whale and baleen whale vocalizations may be viewed on a spectrogram display within
Pamguard. Sperm whale, beaked whale, Kogia species, and delphinid echolocation clicks may
be viewed on low and high frequency click detector displays. The Spectrogram’s amplitude
range and appearance were adjusted as needed to suit the operator’s preference to maximize
the vocalizations appearance above the pictured background noise.

3.2.1. Passive Acoustic Monitoring Parameters

Acoustic monitoring was carried out using a PAM system developed by Seiche Measurements
Limited. PAM system specifications can be found in Appendix C. The PAM system consists of
seven main components: a 20m hydrophone cable, a 230m hydrophone tow cable, a 100m
deck cable, a data processing unit, a rack-mounted computer with two monitoring screens, an
acoustic analysis software package, and headphones for aural monitoring.

The hydrophone cable contains four hydrophone elements and a depth gauge molded into a
20m section of the cable. The first two hydrophones are designated as the low frequency
channels; these are broadband elements (200Hz to 200kHz). The third and fourth hydrophones
are considered the standard elements, and sample high frequencies (2kHz to 200kHz). The
four-element linear hydrophone array permits a large range for sampling marine mammal
vocalizations.

The electronic processing unit contained a buffer processing unit with USB output, and an RME
Fireface 800 ADC processing unit with firewire output. The electronic processing unit, and a
rack-mounted computer with two monitors were set-up in the main lab. One of the computer’s
monitors displays a high frequency range (hereafter referred to as the HF system), using the
signal from two hydrophones, and the low frequency range is displayed on the other computer’s
monitor (LF system), receiving signal from all four hydrophones. A GPS feed of INGGA strings
was supplied from the ship’s Seapath navigation system and connected to the computer and
routed to the LF system, reading data every 10 seconds.

The high frequency (HF) system was used to detect and localize ultrasonic pulses produced by
some dolphins, beaked whales and Kogia species. The signal from two hydrophones was
digitized using an analogue-digital National Instruments data acquisition (DAQ) soundcard at a
sampling rate of 500 kilohertz, then processed and displayed on a monitor using the program
Pamguard Beta 1.12.05 via USB connection. The amplitude of clicks detected at the front
hydrophone was measured at 5th order Butterworth band-pass filters ranging from 35 kilohertz
to 120 kilohertz with a high pass digital pre-filter set at 35 kilohertz (Butterworth 2nd order).
Pamguard can use the difference between the time that a sound signal arrived at each of the
two hydrophones to calculate and display the bearing to the source of the sound. A scrolling
bearing time display in Pamguard also can display the detected clicks within the HF envelope
band pass filter in real time, which would allow the identification and directional mapping of

detected animal click trains.
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The low frequency (LF) system was used to detect sounds produced by marine mammals in the
human audible band between approximately four kilohertz and 24 kilohertz. The low frequency
system used four hydrophones; the signal was interfaced via a firewire cable to a laptop
computer, where it was digitized at 48 kilohertz per channel. The LF hydrophone signal was
further processed within the Pamguard monitoring software by applying Engine Noise Fast
Fourier Transform (FFT) filters including click suppression and spectral noise removal filters
(median filter, average subtraction, Gaussian kernel smoothing and thresholding). In addition to
the Spectrogram available for each of the four hydrophones, modules for Click Detector,
Mapping, Sound Recording and Radar displays for bearings of whistles and moans were
configured. The bearings and distance to detected whistles and moans can be calculated using
a Time-of-Arrival-Distance (TOAD) method (the signal time delay between the arrival of a signal
on each hydrophone is compared), and presented on a radar display along with amplitude
information for the detected signal as a proxy for range. The vessel’s GPS connected to the LF
laptop via serial USB and allowed delphinid whistles and other cetacean vocalizations to be
plotted onto a map module where bearing and range to the vocalizing animal’s actual position
could be obtained. A mixer unit enabled the operator to adjust stereo signal levels from each of
the four hydrophones. The PAM Operator monitored the hydrophone signals aurally using
headphones.

3.2.2. Hydrophone Deployment

The vessel had a winch installed on the port stern deckhead of the gun deck for deployment of
the PAM hydrophone cable. Two deck cables, the main cable and a spare, were installed along
the gun deck deckhead running from the winch to the science lab.

Figure 4 shows the position of the PAM hydrophone deployed in relation to the vessel and
seismic equipment. Photos of the hydrophone deployment methods and equipment discussed
above can be found in Appendix D.
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Figure 4. Location of the PAM cable in relation to the seismic gear.
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4, MONITORING EFFORT SUMMARY

41. SURVEY OPERATIONS SUMMARY

The R/V Langseth departed Vigo, Spain for the Galicia 3D seismic survey site at 6:16 UTC on 1
June 2013. The seismic gear was deployed and use of the acoustic source commenced at
14:16 UTC on 5 June. Acquisition began on the first survey line at 23:31 UTC on 5 June. At
0:06 UTC on 23 June the portside engine failed, resulting in all of the seismic gear being
retrieved and the R/V Langseth returning to port in Vigo to repair the engine. The Langseth
arrived in port at 9:05 UTC on 25 June. Once the engine was repaired, the Langseth departed
Vigo for the survey site at 5:15 UTC on 15 July. And use of the acoustic source resumed at
16:00 UTC on 16 July. Acquisition of the survey lines was completed at 17:50 UTC on 31 July.
At this time the seismic gear was brought on board and the Langseth began the transit to Vigo,
Spain arriving at 6:15 UTC on 2 August 2013. The dates and times of acquisition for each
survey line can be found in Appendix E.

The acoustic source was active throughout the survey, with few periods of source silence, for a
total of 717 hours 06 minutes of source activity. This includes ramp-up of the airguns, full power
firing both online and during line changes, and operation of a single 40 in® mitigation airgun
(Figure 5). The mitigation source was used during mitigation power-downs initiated for
protected species inside the safety radius as well as for mechanical/technical reasons, and was
active for 8 hours 21 minutes during the survey. Full power source operations, while online,
accounted for 86% (613 hours 39 minutes) of airgun activity during the project. Line changes
were mostly shot at full power, totalling 92 hours 58 minutes of array activity. Additionally, on
one occasion lasting several hours the full volume of the acoustic source (18 airguns firing)
ranged from 3210 in® to 3300 in3, caused by various guns of different sizes being changed out
on the arrays.

The acoustic source was ramped up five times over the course of the survey in order to
commence full power survey operations (Table 3). The ramp-ups occurred over a duration
ranging from 15 minutes to 32 minutes. The ramp-ups were conducted using the NMFS
approved automated gun controller program, DigiShot which adds guns sequentially to achieve
full source over the required period of time. Since a doubling of the number of airguns is
typically equal to a 6 dB increase in sound level, the array was not ramped up if more than half
of the airguns in the array were already firing.
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Source Operations

2:08 0:00

M Full Volume on Survey Line

M Full Volume during Line
Change

M Guns Silent

W Ramp-up

B Gun Testing

m Single Gun/Mitigation

Figure 5. Total acoustic source operations.

Table 2. Total acoustic source operations during the Galicia Basin 3D seismic survey.

Acoustic Source Operations Number Dur.a LG

(hh:mm)
Gun Tests 00:00
Ramp-up 02:08

Day time ramp-ups from silence
Day time ramp-ups from mitigation
Night time ramp-ups from mitigation

Full power survey acquisition

Full power line changes

Single airgun (40 in?)

Total time acoustic source was active

4.2. VISUAL MONITORING SURVEY SUMMARY

The PSOs began visual observations immediately upon departure and while in transit to the
survey site during both transits to and from Vigo. This was done to collect baseline data about
protected species abundance in the area. Visual monitoring began at 6:16 UTC on 1 June 2013
and continued until 9:05 UTC on 25 June when the vessel returned to port for engine repairs.
Visual observations resumed at 5:21 UTC on July 15 when the Langseth began transiting back
to the survey area to continue the project. Visual monitoring ended at 20:19 UTC on 1 August,
the evening before the vessel arrived in Vigo after the completion of the project. Visual
monitoring was conducted over a period of about 43 days. Monitoring was conducted by two
PSOs each day between just before dawn until just after dusk, when it was too dark for the
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entire safety radius to be visible, averaging approximately 15 hours 35 minutes of visual
observations per day.

Visual watches were held by two PSOs except during the scheduled meal hours for lunch and
dinner when a single PSO continued visual monitoring, in addition to acoustic monitoring
conducted by the PAM operator on duty while each PSO rotated for a meal break. Single PSO
visual observations during these periods lasted a maximum of 45 minutes. In the event of a
sighting event during a single PSO watch a second PSO would be notified and would
immediately return to assist observations.

The acoustic source was active during the majority of visual monitoring (72%) as well as the
majority of acoustic monitoring (99.77%), as shown in Figure 6.

Visual & Acoustic monitoring Effort with
Acoustic Source Activity 2:04
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
Visual Monitoring Acoustic Monitoring
B Guns Silent 179:19 2:04
B Guns Firing 463:11 640:33

Figure 6. Duration of visual and acoustic monitoring effort while the acoustic source was active
vs. silent.

Total visual monitoring effort, divided by monitoring effort while the acoustic source was active
and monitoring effort while the source was silent, is listed in Table 4.

Table 3. Total visual monitoring effort.

Visual Monitoring Effort Duration (hh:mm)
Total monitoring while acoustic source active 463:11
Total monitoring while acoustic source silent 179:19
Total monitoring effort 642:30
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The PSOs preferred to conduct visual observations from the PSO tower, which provided the
PSOs with a 360° view of the water around the vessel and acoustic source. However, visual
watches would be conducted from the catwalk or bridge for any health or safety reason or
during periods with high winds, large swells, heavy rain, or the ship’s exhaust blowing on the
tower. As Figure 7 demonstrates approximately 82% of visual monitoring was conducted from
the PSO tower during the Galicia Basin 3D seismic survey.

Visual Observation Locations

M Tower (TO)
M Bridge (BR)

m Catwalk (CW)
W BR/CW
®TO/BR
mBR/CW

Figure 7. Total visual effort from observation locations.

4.3. ACOUSTIC MONITORING SURVEY SUMMARY

The hydrophone cable was deployed for the first time on 6 June after the vessel had completed
deployment of the source arrays and streamers. Acoustic monitoring began at 7:10 UTC on 6
June and continued throughout the project with PSOs monitoring the hydrophones aurally and
with the Pamguard detection software visually both day and night. Acoustic monitoring for the
project ended at 17:50 UTC on 31 July when the hydrophone cable was retrieved, just after
completion of the final survey line. Over the course of the project, PSOs conducted 642 hours
37 minutes of acoustic monitoring, all of which occurred while the acoustic source was active
(Table 5).

Table 4. Total passive acoustic monitoring (PAM) effort.

Passive Acoustic Monitoring Effort Duration (hh:mm)
Total night time monitoring 221:24
Total day time monitoring 421:13
Total monitoring while acoustic source active 640:33
Total monitoring while acoustic source silent 02:04
Total acoustic monitoring 642:37
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In Table 6 below the passive acoustic monitoring downtime is shown. The majority of this
downtime (58 hours 37 minutes) was attributed to a single incident of poor weather. During the
16 through 19 June the vessel suspended acquisition, and left the survey area to avoid a high-
pressure system. The cable remained on board until the sea state had decreased to a sufficient
level to ensure the cable was safe to deploy.

Acoustic monitoring was suspended for a total of 57 hours 14 minutes for seismic repairs and
maintenance that occurred over eight occasions, (one of which that did extend for weather
conditions). A description of each instance of acoustic monitoring downtime is located in
Appendix F.

Table 5. Passive acoustic monitoring (PAM) downtime.

Passive Acoustic Monitoring Downtime Duration (hh:mm)
Weather 58:37
Seismic equipment repairs and maintenance 57:14
Total Passive Acoustic Monitoring Downtime 115:51

4.4. SIMULTANEOUS VISUAL AND ACOUSTIC MONITORING SUMMARY

While visual observations began at 6:16 UTC 1 June, acoustic observations did not begin until
7:10 UTC on 6 June, due to the hydrophone cable needing to be deployed after the airgun
arrays to avoid entanglement. Of the total observation effort performed by PSOs during this
survey, visual monitoring accounted for 50% (642 hours 30 minutes) while acoustic monitoring
accounted for 50% (642 hours 37 minutes). As displayed in Figure 8 there were 421 hours 13
minutes of simultaneous visual and acoustic observations conducted during this survey.
Simultaneous visual and acoustic monitoring accounted for 66% of total visual and acoustic
monitoring.

Monitoring Effort Totals

720:00

642:30 642:37

600:00

480:00 421:13
360:00
240:00

120:00

0:00
m Visual Observation
W Acoustic Observation

Simultaneous Visual & Acoustic Observations

Figure 8. Total acoustic and visual monitoring effort.
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4.5, ENVIRONMENTAL CONDITIONS

The environmental conditions varied greatly over the seven weeks during this survey. Periods
of fog and light to heavy rain were intermittently present throughout the survey and did at times
affect visual observations. A total of 52 hours 24 minutes of precipitation were recorded during
the survey, as well as 82 hours 52 minutes of fog. Severe glare was often a factor that could
affect sighting abilities. Excellent visibility for sighting conditions was considered to be 10 km or
greater, a total of 198 hours 17 minutes was noted having less than 10 km of visibility. Within
these hours of reduced sighting conditions there was 10 hours 50 minutes with visibility of less
than 2 km. The entirety of the180 dB safety radius was not visible while the airguns were active
on three separate occasions during the survey for a total of 1 hour 20 minutes

In week three of the survey there was a notable weather event; the vessel ceased production for
an extended period of time (~60 hours), and left the survey area to avoid a high-pressure
system.

The Beaufort Sea State ranged from levels 0 through 8 during the survey. The classification of
Beaufort 4-5 was noted for a total of 345 hours 18 minutes, and was the most predominant
during visual observations throughout the survey. The next most observed sea state was a
range of Beaufort 0 — 3, recorded for 315 hours 32 minutes. A Beaufort Sea State reaching
greater than 6 was noted for a total of 99 hours 36 minutes. These weekly totals are graphed for
comparison in Figure 9 below.

Beaufort Scale during Visual Monitoring

144:00
125:49
120:00 “10g:04
96:00
=
E 72:00 537 62740 _ mOto3
= . m4to5
. : :35
48:00 61
29:04 34
- 21:
24:00 29 : o7
43 : 6:43
0:0 :00
0:00 - i

Week1l Week2 Week3 Week4 Week5 Week6 Week7

Beaufort Sea Scale

Figure 9. Beaufort sea scale during visual monitoring over the marine geophysical survey.

The predominant wind forces during this report were 11 — 21 knots. Winds less than 10 knots
were present for a total of 215 hours 28 minutes, and wind forces from 11-21 knots were
present for 399 hours 27 minutes. Winds greater than 22 knots were recorded for 145 hours 31
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minutes. These weekly wind force totals are highlighted in Figure 10 below.

108:00
96:00
84:00
72:00

60:00

HH:MM

48:00
36:00
24:00
12:00

0:00

Wind Speed during Visual Monitoring

98:59

W <10 kts

W 11-21 kts

m 22+ kts

Week1 Week2 Week3 Week4 Week5 Week6 Week7

Wind Speed

Figure 10. Average wind speed each week during visual monitoring.

Swell heights remained relatively low throughout the survey with a total of 576 hours 15 minutes
of swells noted less than two meters. There was 221 hours 30 minutes of swells ranging from 2-
4 meters during this survey. Week four of this survey was the only period that swells over 4
meters were recorded; totalling 15 hours 45 minutes. Figure 11 below shows the swell heights
broken down into weekly totals.

Swell Height during Visual Monitoring

144:00

120:00

96:00

72:00

48:00

24:00

0:00

136:53
15067

99:47 101:41

m <2 meteres

M 2-4 meters

W >4 meters

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7
Swell Height

Figure 11. Swell heights while visual monitoring was conducted.
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5. MONITORING AND DETECTION RESULTS

5.1. VISUAL DETECTIONS

Visual monitoring conducted during the Galicia Basin 3D seismic survey resulted in the
collection of 155 visual records of detection for protected species by observers on the R/V
Langseth (summarized in Appendix G). Ten species of marine mammals were positively
identified, observations were also made of unidentified baleen whales, unidentified whales, and
unidentified dolphins. The total number of detection events and total number of animals
recorded by species is described in Table 7.

A complete list of birds and other marine animals observed and identified in addition to the
approximate number of individuals observed and the number of days on which they were
observed can be found in Appendix H.

Table 6. Number of visual detection records collected for each protected species.

Total Number of Detection Total Number of Animals
Records Recorded

Cetaceans
Unidentified whale | 15 | 20
Mysticetes
Fin whale 62 145
Sei whale 2 2
Unidentified baleen whale 49 68
Odontocetes
Sperm whale 2 2
Pilot whale 1 6
Short-beaked common dolphin 5 13
Risso’s dolphin 1 5
Striped dolphin 4 90
Bottlenose dolphin 2 8
Harbor porpoise 1 2
Unidentified dolphin 11 78
TOTAL 155 439

There were many sightings of protected species during the Galicia basin 3D seismic survey with
multiple detections of protected species occurring during most days of the survey (Figures 12
and 13). The most detections occurred on 15 June when there were 14 detections of two
different positively identified protected species. The day with the second most detections was
15 July when there were 13 detections of three different positively identified species. This was
while the vessel was in transit returning to the survey site.

Of the 155 protected species detection events during the Galicia Basin 3D seismic survey, 99
detections (64%) occurred while the acoustic source was active and 56 detections (36%)
occurred while the acoustic source was silent. Figure 14 demonstrates the species detected
compared to acoustic source activity.
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Protected Species Detections Each Day of June

16

14

12

10

1-Jun  2-Jun 3-Jun 4-Jun 5-Jun  6-Jun  7-Jun  8Jun

9-Jun 10-Jun 11-Jun 12-Jun 13-Jun 14-Jun 15-Jun 16-Jun 17-Jun 18-Jun 19-Jun 20-Jun 21-jun 22-Jun 23-Jun 24-Jun 25-Jun

= Fin whale
Sei whale
= Sperm whale (Visual and Acoustic)
" Risso's dolphin
¥ Common dolphin
¥ Striped dolphin
® Bottlenose dolphin
¥ Unidentified dolphin
® Unidentified baleen whale

= Unidentified whale

Figure 12. Number of protected species detections each day of June during the Galicia Basin 3D seismic survey.
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Protected Species Detections Each Day of July and August
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Fin whale
Sei whale
B Sperm whale
B Sperm whale (Acoustic)
® Harbor porpoise
B Common dolphin
= Bottlnose dolphin
= Striped dolphin
® Pilot whale
B Unidentified dolphin
¥ Unidentified dolphin (Acoustic)
B Unidentified baleen whale

B Unidentified whale

Figure 13. Number of protected species detections each day of July/August during the Galicia Basin 3D seismic survey.
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Figure 14: Acoustic source activity compared to protected species detections



Table 8 demonstrates the average closest approach of protected species to the source
at various volumes. Only cetaceans were sighted during this survey, with mysticetes being
detected most frequently, consisting of 73% (113 detection records) of the total records. Figure
14 demonstrates the total number of animals observed, per species, during the detection

events.
totaling 145 animals.

totaling 68 animals, many of which were thought to likely be fin whales.

The most detection records collected for a species was 62 records for fin whales,
Additionally, there were 49 detections of unidentified baleen whales,

Table 7. Average closest approach of protected species to the acoustic source at various

volumes.
F(ggolzoiv:f)r Single Airgun 40 in® Ramp-up Not Firing
Average Average Average Average
Species Detected Number closest |\ orof | Closest Number closest Number closest
of. approach detections approach of. approach of. approach
detections | to source to source | detections | to source | detections | to source
(meters) (meters) (meters) (meters)
Fin whale 36 2723 6 1277 0 - 20 1174
Sei whale 0 - 1 500 0 - 1 1200
Sperm whale 2 2825 0 - 0 - 0 -
Unidentified baleen whale 34 3208 1 4096 0 - 14 1769
Unidentified whale 9 4239 0 - 0 - 6 2518
Striped dolphin 1 800 0 - 0 - 3 483
Risso’s dolphin 0 - 0 - 0 - 1 450
Short-beaked common dolphin 0 - 0 - 0 - 5 298
Bottlenose dolphin 1 2200 0 - 0 - 1 600
Harbor porpoise 0 - 0 - 0 - 1 700
Unidentified pilot whale 0 - 1 400 0 - 0 -
Unidentified dolphin 6 2027 0 - 0 - 5 568

5 Detected

Number of Individuals per Species

H Pilot whale

M Risso's dolphin

m Striped dolphin

M Bottlenose dolphin

H Unid. Dolphin

M Fin whale

M Sperm whale

m Common dolphin
Sei whale

B Unid. baleen

M Harbor porpoise
Unid whale

Figure 15. Number of individuals per species detected.

The spatial distribution of marine mammal detections on the Langseth during transit between

the survey site and port and on the survey site can be seen in Figures 16 and 17.
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MAP KEY
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Figure 16: Protected species detections on the Langseth during the transit between port of Vigo and the survey area
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Figure 17:Protected species detections on the Langseth in the survey area
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5.1.1. Cetacean Detections
5.1.1.1. Fin whale

There were 62 sightings of fin whales (Balaenoptera physalus) during the survey, totaling 147
individuals observed. Seven of these observations resulted in power-downs, totaling 3 hours
and 18 minutes of mitigation downtime. The whales were noted to be in depths ranging from
2179 to 5337 meters. The largest group size was eight individuals. Two groups of this size were
observed on 9 July. There were 26 sightings consisting of one individual, 14 sightings
consisting of two individuals, ten sightings comprised of three individuals, six sightings
consisting of four individuals, two sightings with five individuals, one sighting with six, and one
sighting with seven individuals. The closest approach to the sound source was 200 meters on
15 July.

Groups of fin whales were frequently observed be very active at the surface, often creating large
splashes. They were observed lunge feeding on several occasions and during one sighting a
whale was observed breaching repeatedly.

5.1.1.2. Sei whale

There were two sightings of sei whales (Balaenoptera borealis) and each sighting consisted of
one individual. One sighting, on 22 July, resulted in a mitigation power-down which lasted 24
minutes. Closest approach to the sound source was 500 meters (which prompted the power-
down). Water depths ranged from 4093 to 5332 meters.

5.1.1.3. Sperm whale

There were two visual detections of single sperm whales, neither of which led to mitigation
actions. Closest approach to airguns was 1750 meters. Water depths ranged from 4368 to 4887
for this species. The first visual sperm whale detection correlated with an acoustic detection of
sperm whale clicks that were detected aurally by the PAM operator 18 minutes after the last
visual detection of the animal.

5.1.1.4. Risso’s dolphin

One group of five Risso’s dolphins (Grampus griseus) was observed on 1 June while the vessel
was in transit to the survey sight and all seismic gear was on board. Water depth was 1590
meters. The dolphins’ closest approach to the vessel was 450 meters.

5.1.1.5. Striped dolphin

There were 90 individual striped dolphins (Stenella coeruleoalba) observed during four
sightings. None of these detections resulted in a mitigation action. Water depths ranged from
112 to 4071 meters. The dolphins’ closest approach to the vessel was 450 meters, which
occurred when the guns were silent.

5.1.1.6. Bottlenose dolphin

There were two bottlenose dolphins (Tursiops truncatus) sightings during the project, totaling
eight animals. One sighting consisted of one dolphin just after the vessel left port and was still
very close to shore. The second sighting consisted of seven dolphins that were sighted in
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offshore waters near the survey area. No mitigation action was taken. Water depths for these
two sightings ranged from 142 to 4837 meters. The closest approach to the vessel was 600
meters.

5.1.1.7. Common dolphin

Thirteen individual common dolphins (Delphinus delphis) were observed during five sightings,
none of which led to mitigation actions. One sighting consisted of one dolphin, two sightings
consisted of two dolphins, one sighting consisted of three dolphins and one consisted of five
individuals which was the largest group observed. The animals were noted to be in depths
ranging from <120 to 5335 meters, and group size ranged from 1-5 individuals. Only one
sighting occurred while the vessel was at the survey area; the other four occurred closer to
shore while the vessel was in transit to or from port. The closest approach to the vessel was
150 meters on 25 June when the guns were not firing.

5.1.1.8. Harbor porpoise

There was one sighting of two harbor porpoises (Phocoena phocoena) observed on 15 July.
This sighting occurred just after the vessel left port and was still very close to shore with all
seismic gear onboard. The animals were observed at a depth of 39 meters and the closest
approach to the vessel was 700 meters.

5.1.1.9. Unidentified pilot whale

There was one sighting of unidentified pilot whales (Globicephalia sp.) during the survey,
totaling six individuals observed on 23 July. This observation resulted in a power-down which
lasted 21 minutes. The whales were noted to be in a depth of 5223 meters. The closest
approach to the sound source was 400 meters. As the vessel passed the pilot whales were
observed spy-hopping.

5.1.1.10.Unidentified baleen whale

There were 49 sightings of unidentified baleen whales totaling 68 individuals observed during
the survey. Two of these detections led to power-downs, which totaled 1 hour 8 minutes of
mitigation downtime. The largest group size was four individuals sighted on 3 June and again
on 1 August. Thirty-four sightings consisted of one individual and 13 sightings consisted of two
whales. Water depths ranged from 2368 to 5329 meters. Closest approach to vessel was 300
meters on 6 June.

5.1.1.11.Unidentified whale

There were 15 sightings of unidentified whales totaling 20 individuals observed during the
survey. None of these detections required a mitigation action. The largest group was comprised
of four individuals sighted on 22 July. There were 11 sightings consisting of one individual, two
sightings consisting of two individuals, and one sighting consisting of four individuals. Water
depths ranged from 5039 to 5339 meters. Closest approach to the vessel was 1000 meters on 5
June, when the acoustic source was silent. Often only the blow was visible during these
sightings.
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5.1.1.12.Unidentified dolphin

There were 11 detections of unidentified dolphins totaling 78 individuals sighted during the
survey. No mitigation action was required due to these sightings. Group size ranged from one to
15 individuals. Closest approach to the vessel occurred on 15 July when, during two different
detections, dolphins came within 270 meters of the vessel. The airguns were not firing at the
time. Water depths ranged from 137 to 5309 meters during these sightings. All dolphin sightings
that occurred in June were while the vessel was in transit to or from the survey area. No
dolphins were sighted near the survey are until the vessel returned after mid-July.

5.2. ACOUSTIC DETECTIONS
5.2.1. Cetacean Detections

There were four acoustic detections on the PAM system during the Galicia Basin 3D seismic
survey; one detection of a sperm whale that was correlated with a visual detection, another
detection of a sperm whale with no visual correlation and two acoustic detections of unidentified
delphinids. No mitigation actions were required as a result of these acoustic detections.

On 15 June 2013 at 11:15 UTC the PAM operator was notified of a sighting of a sperm whale
(visual detection 65) 2.5 kilometers in front of the vessel. At 11:44 UTC faint clicking was heard
for one minute, this occurring after the mammal had drove from view. Figure 18 shows a low
frequency click tracked estimated the animal was roughly one kilometer off either side of the
ship (closest approach seen visually was 1500 meters). The LF click noted on the Low
Frequency Click Detector was observed at a bearing of 125 degrees.
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Figure 18. Sperm whale click localized by Pamguard to be approximately 1000 meters off either

side of the vessel (acoustic detection 1).
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On 21 July at 13:51 UTC high frequency delphinid clicks were detected by Pamguard. The click
trains swept from a bearing of 92 — 130 degrees (Figure 19). Spectrogram 16 review of sound
recordings confirmed echolocation clicks ranging from 50 — 200 kHz. The time of final acoustic
detection was 14:03 UTC. An hour and 30 minutes later dolphins were visually detected three
kilometers off the vessel providing evidence of mammals present in the area.

Figure 19. High frequency clicks observed during Acoustic detection 2, on 21 July..

On 23 July a bold HF delphinid click train at a 90 degree bearing was first noted at 22:49 UTC.,
Numerous whistles were detected aurally, by Spectrogram and the Whistle and Moan Detector
(Figure 20) immediately following this click train. For three minutes HF click trains (Figure 21),
sinusoidal and upsweeping whistles ranging between 10-23 kHz were continuously detected.
Five mammals were estimated to be present during this acoustic detection that ended at 22:56
UTC.
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Figure 20. Low frequency delphinid whistles highlighted by the Spectrogram Whistle and Moan
Detector (acoustic detection 3).
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Figure 21. High frequency click train with delphinid characteristic Click.Waveform (yellow arrow)
and Wigner Plot (orange arrow) (acoustic detection 3).

Acoustic detection 4 occurred on 28 July at 14:50 UTC with low frequency broad band sperm
whale clicks aurally detected by the PAM operator and visually on the Spectrogram (Figure 22).
The whale was viewed to be at a bearing of 100 degrees via Pamguard. The clicks were not
heard continuously throughout the detection and therefore the mammal was unable to be
tracked on the map. The time of final detection was 14:53.
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Figure 22. Broad band sperm whale clicks shown on Spectrgram16 and detected aurally on 28
July (acoustic detection 4).
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6. MITIGATION ACTION SUMMARY

There were 11 mitigation actions implemented during the Galicia Basin 3D seismic survey due
to protected species being observed within the safety radii. All mitigation consisted of power-
downs of the acoustic source. The total duration of downtime caused by mitigation actions
(including ramp-up, if required) was 5 hours 19 minutes during the survey. The number and
duration of mitigation actions is summarized in Table 10. Ten mitigation actions were
implemented for mysticetes, while one mitigation action was implemented for odontocetes.
There were no issues with implementing mitigation actions during this survey.

Table 8. Number and duration of mitigation actions implemented during the Galicia Basic 3D
seismic survey.

P . Cetaceans
Mitigation Action Number Duration
Delayed Ramp-up 0 0:00
Power-down 11 5:19
Shut-down 0 0:00
Total 11 5:19

Mitigation actions were implemented more frequently for fin whales (seven power-downs
accounting for 65% of the total mitigation action downtime incurred over the course of the
survey) than for any other species. One power-down was implemented for a sei whale
detection, one power-down for an unidentified pilot whale detection and two power-downs for
unidentified baleen whale detections (21% of the survey’s mitigation downtime) (Table 11,
Figure 23)

Table 9. Mitigation actions and downtime duration by species.

Species Number of Duration of Downtime Percentage of_ Mitigation
Power-downs (hh:mm) Downtime
Fin whale 7 3:26 65%
Sei whale 1 0:24 7%
Unidentified pilot whale 1 0:21 7%
Unidentified baleen whale 2 1:08 21%
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Duration of Mitigation Downtime
per Species

M Fin whale
M Sei whale
| Unidentified pilot whale

W Unidentified baleen
whale

Figure 23. Duration of mitigation downtime per species.

Each mitigation action implemented during the survey is described in detail below:

The first mitigation action was implemented on 6 June for an unidentifiable baleen whale (visual
detection 22). The whale was originally observed 800 meters off the port side of the vessel
traveling parallel to the vessel, in the opposite direction. The next time the whale was observed
it was approximately 300 meters behind the acoustic source traveling the same direction as the
vessel. Due to the whale’s unforeseen course change the source was not powered-down until
after the whale had entered the 180 dB safety radius. The whale was observed at regular
intervals remaining approximately 300 meters from the powered-down acoustic source for the
next 50 minutes, after which it was observed outside of the 180 dB safety radius and the
acoustic source returned to full volume.

On 9 June a concentration of four fin whales was observed lunge feeding within the 160 dB
safety radius and the acoustic source was powered-down at 18:39 UTC (visual detection 39).
At 19:02 UTC the whales were observed outside of the 160 dB safety radius and the acoustic
source returned to full volume. Just four minutes later another group of eight fin whales was
observed feeding within the 160 dB safety radius. The acoustic source was once again
powered-down, at 19:06 UTC (visual detection 40). These whales were observed leaving the
safety radii, however by that time another group of whales had entered and the power-down
was extended until 20:02 UTC when they had also left the safety radii (visual detection 41).
These three mitigation actions resulted in 1 hour 19 minutes of down time that occurred while
the acoustic source was at full volume during a line change.

On 14 June another power-down was implemented due to five fin whales that were observed
feeding within the 160 dB safety radius (visual detection 58). The airguns were powered-down
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at 19:17 UTC. Fourteen minutes later the whales were observed outside of the 160 dB safety
radius and full volume was resumed.

On 15 June two fin whales appeared likely to enter the 180 dB safety radius and a power-down
of the acoustic source was implemented at 8:31 UTC (visual detection 62). At 8:33 UTC the two
whales were observed approximately 500 meters from the powered-down source. Once the
whales were observed outside of the 180 dB safety radius the acoustic source resumed full
volume, resulting in 10 minutes of mitigation down time.

On 20 June two fin whales were observed approaching the 180 dB safety radius. The acoustic
source was powered-down at 5:34 UTC and the whales were observed within the 180 dB safety
radius at 5:35 UTC (visual detection 86). At 5:43 UTC the whales were observed outside of the
180 dB safety radius and the acoustic source resumed full volume. This mitigation action
resulted in nine minutes of downtime; however it occurred while the acoustic source was at full
volume during a line change. Shortly after losing sight of the fin whales from visual detection
86, two more fin whales were observed traveling across the bow of the vessel, likely to enter the
180 dB safety radius. The acoustic source was powered-down at 6:13 UTC and the whales
were observed within the 180 dB safety radius at 6:16 UTC (visual detection 87). At 6:19 UTC
the whales had moved outside of the 180 dB safety radius and the acoustic source resumed full
volume. This mitigation action resulted in six minutes of down time and occurred while the
acoustic source was at full volume on a survey line.

On 22 July a power-down was implemented due to a sei whale (visual detection 131) observed
within the 180 dB safety radius. The whale was originally sighted ahead of the vessel crossing
the bow perpendicularly. The next time the whale was sighted was within the 180 safety radius
traveling parallel, in the same direction as the vessel, resulting in a power-down of the acoustic
source at 9:27 UTC. The whale was again observed outside the 180 dB safety radius at 9:51
UTC and the acoustic source resumed full power. The whale’s closest approach to the acoustic
source was 500 meters at 9:30 UTC when the mitigation source was active.

On 23 July power-down was implemented for a pod of pilot whales (visual detection 137) that
were observed to be swimming towards the vessel. As they seemed likely to enter the 180 dB
safety radius the acoustic source was powered down at 12:41 UTC. The pilot whales entered
the safety radius before turning to travel parallel, in the opposite direction of the vessel. Many of
the animals were observed spy-hopping at the vessel passed. The pod was last seen at 12:47
UTC crossing the stern of the vessel still within the 180 dB safety radius. Fifteen minutes was
allowed to pass from the last sighting before resuming full volume operations at 13:02 UTC.
The pilot whale’s closest approach to the acoustic source was 400 meters at 12:44 UTC while
the mitigation source was active.

On 31 July a power-down was implemented due to a concentration of three fin whales (visual
detection 152) that were observed exhibiting feeding behaviors such as lunging, changing
direction frequently and quick bursts of diving, within the 160 dB safety radius. The whales’
closest approach to the acoustic source was 600 meters while the mitigation source was firing.
Full volume operations were suspended until the whales were outside of the 160 dB safety
radius, resulting in 1 hour 46 minutes of mitigation downtime.
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Each mitigation action that was implemented during the survey is summarized in Table 12. The
total duration of the mitigation event includes the ramp-up to return to full power, if the airguns
had been silent for longer than eight minutes.

Table 10. Summary of each mitigation action implemented during the Galicia Basin 3D seismic

survey.
. Source Closest TOta.“
Visual . . I Duration
. . Group | Activity Approach to Mitigation
Date Detection Species . . . of
N Size (initial Source / Action e
umber . Mitigation
detection) Volume E
vent
6-Jun gp | Unidentfied |y oy ower | 300 m/3300in® | Powerdown | 050
baleen whale
9-Jun 39 Fin whale 4 Full power | 800 m/3300in® | Power down 0:23
9-Jun 40 Fin whale 8 Full power 2479 m/40in® | Power down 0:38
9-Jun 41 Unidentified |, | Miligation | g 1/ 4gine | Powerdown | 0:18
baleen whale firing
14-Jun 58 Fin whale 5 Full power | 3011 m/3300in® | Power down 0:14
15-Jun 62 Fin whale 2 Full power 500 m / 40in? Power down 0:10
20-Jun 86 Fin whale 2 Full power 522 m/ 40in3 Power down 0:09
20-Jun 87 Fin whale 2 Full power 550 m/ 40in3 Power down 0:06
22-Jul 131 Sei whale 1 Full power 500 m / 40in? Power down 0:24
23-Jul 137 Unidentified 6 Full power | 400 m/40in* | Power down 0:21
pilot whale
31-Jul 152 Fin whale 3 Full power 600 m/ 40in3 Power down 1:46

6.1. MARINE MAMMALS KNOWN TO HAVE BEEN EXPOSED TO 160 DB OF
RECEIVED SOUND LEVELS

NMFS granted an IHA to L-DEO for a marine seismic survey allowing Level B harassment takes
(exposure to sound pressure levels greater than or equal to 160 dB re: 1 yPa (rms)) for 17
marine mammal species: five mysticetes and 12 odontocete species. Direct visual observations
recorded by PSOs of six species of marine mammals for which Level B harassment takes were
granted in the IHA provide a minimum estimate of the actual number of cetaceans exposed to
received sound levels of 180 dB and 160 dB.

During the Galicia Basin 3D seismic survey fin whales, sperm whales, a sei whale, bottlenose
dolphins, striped dolphins, and pilot whales were observed within both the 160 dB safety radius,
where Level B harassment is expected to occur, while the acoustic source was active (Table
13). While only a sei whale and an unidentified baleen whale were observed within the 180 dB

safety radius.
37
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Table 11. Level B Harassment Takes authorized by NMFS IHA for the Galicia Basin 3D seismic
survey and number of known individuals exposed to 160 dB and 180 dB through visual
observations.

Species IHA Authorized Number of animals ani:';:‘;'lirp‘;;e 4
Takes exposed to 180 dB to 160 dB

Mysticetes
North Atlantic right whale 0 0 0
Humpback whale 2 0 0
Minke whale 3 0 0
Sei whale 106 1 1
Fin whale 1,002 0 89
Blue whale 3 0 0
Unidentified whale / baleen whale - 1 47
Odontocetes
Sperm whale 159 0 2
Unidentified Kogia spp. 0 0 0
Cuvier’s beaked whale 32 0 0
Northern bottlenose whale 4 0 0
Unidentified Mesoplodon spp. 7 0 0
Bottlenose dolphin 40 0 7
Atlantic spotted dolphin 0 0 0
Striped dolphin 378 0 50
Short-beaked common dolphin 620 0 0
Risso’s dolphin 4 0 0
Pygmy killer whale 0 0 0
False killer whale 10 0 0
Killer whale 5 0 0
Short-finned pilot whale 5 0 0
Long-finned pilot whale 8 0 0
Unidentified pilot whale - 0 6
Unidentified dolphin - 0 69

These numbers are very likely to be an underestimate and provide the absolute minimum
number of animals actually exposed. It is possible that estimated numbers of animals recorded
during each sighting event were underestimates, some animals not being seen or having moved
away before they were observed. Besides night time hours there were several occasions during
daytime visual watches that the entire 160 dB safety radius was not visible due to fog. Table 14
describes the behavior of all animals, including unidentified species, which were exposed to 160
dB for the duration they were observed.
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Table 12. Behavior of species observed to be exposed to 160 dB.

Subsequent and

. i Initial direction Subsequent . . .
. Detection No. of Initial . ; : Final direction
PGS No. Animals behavior I EEHED 2 el Flpal in relation to
vessel behavior vessel
30 1 Blowing Towards vessel Traveling Away from vessel
31 1 Blowing Towards vessel Traveling Towards vessel
. Parallel, opposite o Parallel, opposite
32 ! Blowing direction Diving direction
39 4 Blowing Variable Feeding Variable
40 8 Blowing Variable Feeding Variable
42 8 Blowing Parallgl, opposne Fast travel Parallgl, opposne
direction direction
43 5 Blowin Perpendicular, Slow travel Perpendicular,
g ahead of vessel ahead of vessel
. Parallel, opposite o Parallel, opposite
45 ! Blowing direction Diving direction
46 4 Blowing Para(ljli(itla,cciip:)p:]osne Feeding Para(ljliertccii%%osne
49 1 Blowing Variable Diving Unknown
Fin whale .
50 1 Blowing Av://?;sfgl)m Fast travel Variable
. Parallel, same . Parallel, same
o1 ! Blowing direction Traveling direction
52 1 Blowing al:t’wir:gg?l\(;:igl Traveling Variable
53 3 Blowing Av://:);sf;?m Slow travel | Away from vessel
56 2 Blowing Variable Feeding Variable
58 5 Blowing Variable Feeding Variable
. Traveling, .
60 2 Blowing Parallgl, opposne Blowing Parallgl, opposne
direction direction
bubbles
61 7 Blowing Variable Feeding Variable
62 3 Blowing Variable Slow travel | Away from vessel
64 4 Blowing Perpendicular, Traveling Parallgl, opposne
ahead of vessel direction
"
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Subsequent and

. i Initial direction Subsequent . . .
. Detection No. of Initial . ; : Final direction
PGS No. Animals behavior in relatlo:l o in?_. F‘;?:rl in relation to
vesse eha vessel
. Parallel, same . Parallel, same
66 1 Traveling direction Traveling direction
. Perpendicular, . Parallel, opposite
68 4 Blowing ahead of vessel Traveling direction
Awav from Towards vessel,
85 1 Blowing ve};sel Traveling Parallel same
direction
86 2 Blowing Towards vessel Slow travel Paragﬁg;ﬁ) ;;osne
87 2 Blowing aieer:(?g?'\f:gél Unknown Away from vessel
88 1 Lunging Paraéliergc(iﬁ) F:]OS'te Blowing Away from vessel
. Perpendicular, . Parallel, same
95 2 Blowing ahead of vessel Traveling direction
. Perpendicular, Perpendicular,
7 2 Blowing ahead of vessel Fasttravel ahead of vessel
Fin whale . Perpendicular, Parallel, same
98 ! Blowing ahead of vessel Fast travel direction
101 1 Blowing Paraéliergc(iﬁ) F:]OS'te Unknown Unknown
. Parallel, opposite . Parallel, opposite
127 ! Blowing direction Traveling direction
128 5 Blowing AV:’/Z};Sme Slow travel | Away from vessel
. Perpendicular, . Perpendicular,
133 3 Breaching ahead of vessel Traveling ahead of vessel
. Parallel, same . Parallel, same
136 ! Blowing direction Splashing direction
. Parallel, opposite Parallel, opposite
139 1 Blowing direction Fast travel direction
149 2 Blowing Variable Slow travel Variable
154 3 Blowing Pa;ﬁlrli’tif;me Diving Away from vessel
65 1 Logging Stationary Fasttravel | Away from vessel
Sperm whale - -
. Parallel, opposite Parallel, opposite
143 1 Blowing direction Slow travel direction
. . Perpendicular, . Parallel, opposite
Sei whale 131 1 Traveling ahead of vessel Blowing direction
)
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Subsequent and

. i Initial direction Subsequent . . .
. Detection No. of Initial . ; : Final direction
PGS No. Animals behavior I EEHED 2 el Flpal in relation to
vessel behavior
vessel
Unidentified Slow . Parallel, opposite
pilot whales 137 6 travel Towards vessel | Spy-hopping direction
Striped - Parallel, opposite . Parallel, opposite
dolphins 144 50 Porpoising direction Leaping direction
Bottlenose . Perpendicular, . Perpendicular,
dolphins 151 ! Leaping ahead of vessel Traveling ahead of vessel
19 1 Blowing Unknown Unknown Unknown
21 2 Blowing Perpendicular, Slow travel Unknown
ahead of vessel
. Parallel, opposite . Parallel, same
22 ! Blowing direction Traveling direction
23 2 Blowing Unknown Milling Unknown
. Parallel, opposite o
24 1 Blowing direction Diving Away from vessel
25 1 Blowing Towards vessel Traveling Unknown
29 1 Blowing Parallgl, opposne Slow travel Parallgl, opposne
direction direction
. Parallel, same . Parallel, same
44 2 Blowing direction Traveling direction
. . 47 1 Blowing Away from Unknown Away from vessel
Unidentified vessel
baleen whale
48 1 Blowing Away from Blowing Away from vessel
vessel
. Perpendicular, - Parallel, opposite
>4 ! Blowing ahead of vessel Milling direction
. Parallel, same . Parallel, same
55 ! Blowing direction Blowing direction
. Parallel, opposite .
57 1 Blowing direction Blowing Away from vessel
63 1 Blowing Unknown Unknown Unknown
72 2 Blowing Away from Blowing Away from vessel
vessel
73 2 Blowing Away from Blowing Away from vessel
vessel
. Perpendicular, . Parallel, opposite
81 1 Blowing behind vessel Blowing direction
. Parallel, opposite . Parallel, opposite
82 2 Blowing direction Traveling direction
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Subsequent and

Speci Detection No. of Initial Ir]::i'a'\lldi['e::‘tion Su:‘sjel:c!:elnt Final direction
pecies No. Animals | behavior : \?eas::al ° ?)eha\;i:r in relation to
vessel
84 1 Blowing Away from Traveling Away from vessel
vessel
89 2 Blowing Away from Traveling Away from vessel
vessel
9 1 Blowing Parallgl, opposne Fast travel Parallgl, opposne
direction direction
91 1 Blowing Away from Traveling Parallgl, opposne
vessel direction
93 2 Blowing Away from Traveling Away from vessel
vessel
94 5 Blowing Parallgl, opposne Traveling Parallgl, opposne
direction direction
Unidentified . Away from
baleen whale 102 2 Blowing vessel Slow travel | Away from vessel
126 1 Blowing Parallg . op posite Fast travel | Away from vessel
direction
138 1 Blowing Parallg . op posite Unknown Unknown
direction
140 1 Blowing Away from Fast travel | Away from vessel
vessel
146 1 Blowing Parallgl, opposne Traveling Parallgl, opposne
direction direction
. Perpendicular . Perpendicular
147 1 ’ ’
Blowing ahead of vessel Traveling ahead of vessel
148 1 Blowing Parallgl, opposne Traveling Parallgl, opposne
direction direction
27 1 Blowing Unknown Unknown Unknown
28 1 Blowing Unknown Unknown Unknown
Unidentified .
whale 92 2 Blowing Unknown Unknown Unknown
96 1 Blowing Unknown Unknown Unknown
100 1 Blowing Parallgl, o.ppOSIte Unknown Unknown
direction
130 4 Porpoising Pargllel, same Slow travel Pa“’?”e" same
direction direction
Unldentl_fled 135 15 Feeding Variable Fast travel Away from
dolphin vessel
141 10 Porpoising Parallgl, o.ppOSIte Fast travel Parallgl, oppOSIte
direction direction
)
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142 12 Traveling Perpendicular, Traveling Away from
ahead of vessel vessel
145 6 Porpoising Unknown Unknown Unknown
- Perpendicular, Perpendicular,
150 12 Porpoising ahead of vessel Fast travel ahead of vessel
6.2. IMPLEMENTATION AND EFFECTIVENESS OF THE BIOLOGICAL

OPINIONS’S ITS AND IHA

In order to minimize the Level-B incidental taking of marine mammals and sea turtles during the
Galicia Basin 3D seismic survey, mitigation measures were implemented whenever these
protected species were seen near or within the safety radii designated in the IHA. Multiple
mitigation actions were implemented during this survey for mysticetes and odontocetes. Only
power-downs of the acoustic source were implemented, no shut-downs or soft-start delays were
required during this survey.

Additional mitigation measures specific to the Galicia Basin 3D seismic survey required that if a
North Atlantic right whale (Eubalaena glacialis) was sighted, the airgun array would be shut-
down regardless of the distance of the animal(s) to the sound source and that the array would
remain inactive until 30 minutes after the last documented sighting of the whale. No North
Atlantic right whales were positively identified during the Galicia Basin 3D seismic survey.

Additionally, concentrations of humpback (Megaptera novaengliea), sei (Balaenoptera borealis),
fin (Balaenoptera physalus), blue (Balaenoptera musculus), and/or sperm whales (Physeter
macrocephalus) were avoided when possible (i.e., exposing concentrations of animals to 160
dB), and the array was powered down if necessary. For the purpose of the survey, a
concentration of whales consisted of three or more individuals visually sighted that did not
appear to be traveling (e.g., feeding, socializing, etc.). Fin whales were the only positively
identified species observed in concentrations during the survey.
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APPENDIX A: Incidental Harassment Authorization for the Galicia Basin 3D
geophysical survey.

f

LUMSTED STATES DERARTMENT OF COMMERCE
fistaral Ooesrvic and Abmosphars Sdmirdstsation

b FS+ERS SO0

LT

Muemgon | Cutitings

Marine Enviconmental & Safety Coordmator MAY 3 1 2013
Department of Maring Operations

Lamomi-Dolseny Bxrih Observatory

PO, Bax 1000

Palisades, MNew York, 10964-8004

Deur Mz, Cumamings:

Enclosed is an Incidental Harmgement Authoriztion (IHA) issued 1o the Lamont-Dohesty
Earthy Obscry rity of sectios 100 {(aW 3N D) &l the Marme Mammal

Protection Act (16 LLS.C. 1361 ¢ s
Level B

. to harass small numbers of manne mammalz, b

V Marous 7. Langyeifi's manne geaphysical

harmssmend, incidental to the

survey in the c Atbanthe Ocean during June wo July 2013,

You nre neguired W comply with the conditions contasned m the THA which have also
been included s Terms and Conditions For incidental ke of endangenad species in the
Riclogical Opindcn. I addiiion, you mast submil @ report 1o the National Marine
Fisheries Service™s (NMFS) Office of Protecied Besources within N days of the
completion of the cruise. The LA requires monsloring of marne mamasls by qualified
irclividuals befare, during, nnd afler seismic activities and reporting of marine mammal
alservations, including species, numbers, and behavioral modifications potentially

altimg From this petivity

I Yo have any questions copcemnimg the THA or i85 requitements, please contsel Howard
Gioldsseln, Jeamnine Cody, o Jolie Harrisen, OMee of Protesied Resources, NMFES, gt
F01-427-R4001

Sineerely,
o Il
L A .:_",('ll_ti.-';
[Jonna 8. Wicting I

[Hrector

OiTice of Protecied Resounces

Enclosures

@ rivdad on Recyobad Pepan
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&

FATIEIAL RSP JE FISEReEh SETSCE
\B/|:

Incadental Harmssament Aathorization

The Mational Marins Fisheries Service (MMIES) bereby authorize Lamont-Doberty Earth
Cibgervatory of Columbia University {L-DECG), PO, Bog 1000, §1 Fooute 90, Polissdes, Mew
York WSESB000, umder section V1 [a)(33 00 of the Maring Mammal Prodection Act (MMPA)
(16 LLEC 13T 1an S0 o harass small numbers of marine manmals incidental 10 a masine
geophysical (seismic) survey conducted by the BV Marcur (7 Langvedh [ Langsedi) in the
noribeast Allandic Cheean, June 1o July 2013;

1. The Autberization g valicd lrom June 1 theoagh Auaguaet 3%, 2005,

2. This Awthorization is valid only for the Lamgeehs specified actiwities assooiated with seismic
survey operations as specified in the L-DEQ"s Incidental Harmssmenl Autherization applicalion
and the Mational Science Foundation’s (MSF) sssociaed Ewvirommearal Anolvriz of a Liaeiae
|:|‘1_-r.|||:'.|'|_|.q.u|,.r1r.'i'?.l.ﬁr_].'.ﬁ:rn'u' BT Marcus O _|'_..;||-.l_|;;|r':.|'| i e Mortirecnd Ailantic {ceo, Jime-Jwlv
201 3 mn the {ollvwing specilied geographic areu-

(a} An arca beoween approximately 415" wo 42.3° Mool by approximately 11.5" o
17.5% West in the northeast Atlantic Ovean to the west of Spain

1. Species Authpmzed and Leve] af Takes

(wj  This nuthorization limits the incidental taking of marine mammaoks, by Level B
harasament only, 1o the following species in the wabers of the northeast Allantic Oosan:

{i} pvaticetes — see Table | {atlached) for autherized species and take
nmbers.,

{ii) Odomlsceles — see Table 1 (atached) for suthorized species and ake
numbers,

(iiiy  Durimg the seisnic sctivities, if the Helder of this Authorization
encoumlers any manne mammal species under NMES jurie-x]:i-l:l.ium dhmring seismic
metivities thot are o listed in Table | (attached) for muibonized taking and are
likely 10 be exposed to sound pressure levels (SPLs) greater thom of aqual 1o 160
devibels (dB) re | pFa (oms), then the Halder of this Aauthorization mst aleer
speed or course, power-down, or shut-dewn the airguns o avold take.

i) his Authorfeation prohibits the taking by injury (Level A loarssscment]), serious
injury, or denth of any of the species listed in Condition 3ah above or the mking of any

@ Prifted o Recyd lad Paper
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kird of any other species of marine mammal thus, it may resalt inibe modificazion,
suspension ar nevodsalion ol thas Authorization.

4. This Authorization limils the methods authonzed for tnking by Level B harnssment to the
following acoustic sources withoul an amendment 10 this Authorizagion:

fa) An 18 Beodt nirgun array with a todal copacity of 3,300 m3 (or smalker);
ik} A multibeam echosounder;
il A sib-bottom profiler: amd

{d) An scoustic relense tmnsponder used 1o communicale with ooean bottom
semsmwmetiers (OBS),

5. The waking of any marine mamimal in o manser prohibiied under this Awborization must be
reporied immedintely to the Oifice of Protected Resources. NMES, at 301-427-8401.

6. Miicati ' Monitorine Requi

UME04127

The Holder of this Auborization is required 1o implement the following mitigation and
monitoring requirements when conducting the specified activities 1o schieve the least
praciicable impact on affected marine mammal species or siocks:

Protecied Species Cbservers and Fiapa! Monitoring

fa}  Utilize two, Matbonal Marine Fisheries Service (WMFS)-qualifed, vessel-based
Protected Species Visual Observers (P5Y0s) (except during meal times and restroom
bireaks, wilwen at least ome PSW shall e on wabch) to visually watch for and nomtor
marine mianamnals near the seismic source veasel during daytimes airgun operations | from
mautical twalight-davn 10 pautical pwilight-tusk) and before and during start-ups of
pirguns day or night.

(1) The Langseth's vessel crew shall also assist im detecting marine manmals,
when practicable.

(ii})  PSVOs shall have sccess to reticle binoculars (7 x 50 Fuojinon), big-eye
bingculars (25 x 1500, laser range-finding binoculars, and thermal imaging
CAMETaS,

(i)  PSVO shifts shall last no konger than 4 hours al a time.
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(ivl  When feasible, PSVOs shall also make observations during dayitime
perinsds when the setsmic system is nod operating for comparizon of anamal
gbundance and behavior during, betveeen, and after afrgun operalions,

(vl PEVOs shall condiset monitoring while the sirgun amay and streamer(s)
are bemng deployed or recovered o the waler.

(b PEVONs) shall record the following information when a manine mammal is
sighted:

(i} Species, group size, agesize sex categonies (if determinable), bebhmvior
when first stighied and after initial siehbimg, heading {If consistent), bearing amd
distanee from seismic vessel, sighting cue, apparent reaction to the airguns or
viense] (e.g.. o, avoldance, approacly, paealleling. e, and lncluding responses
ta ramp-up), and behaviornl pace; and

(1)  Time, locatlon, beading, spoed, activity of the vessel {including mumber of
airguns operating and whetler in state of ramp-up or power: b Beaufort sea
stnbe and wind Force, visibility, and sun glare; and

{iiiy  The datn listed under Condition S{b)Xii) shall also be recorded of the stari
amd erd of each observarion wateh and during & waich whenever thene is a change
m one o maore of the variables,

Passive Aconstie Moniroring

i) Liilize the pussive acoustic moniioring {PAM) sysiem, 1o the maximem exien
practicable, i detect and allow some kocalization of marine mammals anound the
Lempsetl during all airgun operations and during most pertads when airguns are naol
operating. Ome NMES-gualified Prowected Species Observer (PS0) and'or expert
heacoustician {1.e, Protecied Species Acoustic (bserver |PSAC]) shall moniior the
PAM al &l times in shafls ne longer than 6 bours. An experd bioscoustician shall design
and set up the PAM system and be present bo opevate or overser PAM, and available
when fechmical ismes ocour during the survey.

(i  Doamd record the following when an animsal is detecied by the FAM:

(i} Maotify the on-duty FSVO4s) immediately of the presenoe of a vocalizing
marine mamma| 50 a power-down or shut-down can be initinted, if required;

{ii)  Enter the information reganding the vocalization into a database. The datn
to be entered include an acoustic encounter identification number, whether it was
linked with a visual sighting, date, vime when first and lost heard and whenever
any ndditionnl informaiion was recorded, position, amd water depth when firs)
detecied, bearmg IF determinahbe, species or species group (e.g., unidentified

i
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dolphin, sperm whale], types nnd nature of sounds beard (e.g., clicks, conlinuous,
sparndic, whistles, creaks, burst pulses, stremgth of signal, ete.), and any other
nedable information. The acousiie detostion can also be reconded for furiber
analysis.

Sffer and Fxetision Zoves

(e} Establish a 16048 re | pFn {nms) bufler o 22 wall ag 180 dB e 1 pulfa {rms)
exelusion zone Tor marine mammals before the 2-string airgan oy (3,300 in*) is in
operation; and a 180 dB re | pPa (rms) exclusion zone before & single airgun (40 i} is in
aperalion, reapectively, See Tabde 2 (attached) for distances and exclusion zones,

Fisuad Monitoring ar the Start of Alrgwe Opevations

{h Wisually observe the entive extent of the exclusion zone {180 di re 1 pPs [rms]
for ceinceans; see Tnble 2 [simched ]| for distances) wsing MY FS-gualified PSY g, for a1
lemst 30 minules prior 10 Sarting the airguan areay (day or night),

(il If the FEVO finds & marine mamumal within the exclusion zone, L-TED
must delay the sedsmic survey antil the marine mammal(s) has ledft the arca. 11 1he
PEVO) sees & marine manimal that surfaces, then dives below tee surface, the
FEVO shall wakt 30 minies, [F the PEYO sees noe marine manamals during that
timse, hefsle should assume that the animal bas moved beyond the exclusion zone,

it If fior any reason the entire radiug cannot be secn for the entive 30 mdnutes
iz, rough seas, fog, dorknese), or iF marine mammeals are near, approaching, or
within the exclusion zone, ibe alrgans may ot be resume airgun operations,

(inlp I anee aingun s already running @ a sounes level of ot least 180 dB e 1
iPa (mns), L-DXECH mny start the second airgun, and subsequent airguns, witlwout
abserving the entire exclusion zone for 3 minues prior, provided no marine
mammals ane known 10 be near the relevint exclusion sone (n accordance with
Condition §[g] below).

Keampeap Procedures

(g Ranmip-up procedures at the stan of seiamibe operations or after a shut-down -
Implement a “rump-up” procedure when starting wp af the beginning of ssismic
eperations or anytime afler the entire amay has been shat-down for more than & minutes,
which neeans start the smallest gun Orst and add alrguns in o sequence such that the
source leviel of the armay shall increase in steps not exceeding nppraximagely 6 dR per 3-
minute peried, Charing mmp-ug, tle PSY0s shall meonitor the 180 dB exelusion wone for
cetaceand, and | manne mammaals are sighiead within or abowt to enter the relevani
cclusion Tone, a power-down, or shui-down shall be Implemented as though the full

4
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armay were aperational, Therefons, mitsation of ransp-up procedures from o shat-down or
al thwe beginning of seismic operations requires that the PSVOs be able w view the full
euclusion mone as described in Condition &le) [nbone).

Pavwer-down Progedures

(hy  Power-down the altgumis) i a marine mamosal s detected within, approaclss, o
enters the relevant exclusion zoneg (as defined in Toble 2, sttsched). A power-down
means reducing the number of operating airguns 1o a single operating 40 in’ girgun.
which reduces the excluzion zone Lo ibe degree that the animal(s) is o longer in or sbout
to enter it for the full airgun array. When appropriste or possible, power-down of the
airgun array shall alse occur when the vessel s moving from the end of one trackline o
e start of the pexi trackline.

{i} Following a power-down, i the marine mammal approaches the smaller
designated exclusson wone, the wrguns must then be completely shut-down, Alrgun
sctivaty shall not resume until the PEVO has visually observed the marine mamamal(s)
exiting the exclusion zone and is not likely 1o retum, or has not been seen within the
exclusion zone for 13 minues for species with shorter dive durations (small edontocetes)
o 30 minutes for species with lenger dive durations (mysticetes and large odontocetes,
including sperm, pygmy sperm. dwarf sperm, killer, and beaked whales),

(jh Following a power-down and subsequent animal depamure, the sirgun operations

miay resume at full power. Initation requires that the PEY0s can effectively monkior the
full exclusion zones described in Condition 6(c). 1f the PSVO(s) sees & manine mearminsal

within or ahout to enter the relevant zones, then a course/speed aljerution, power-down or
shul-down will be implemenied,

Shr-dovwa Procedires

(k)  Shui-down the nirgunis) if a maries mammal is detecied within, npproaches, or
eivtiers the relevant exelusion mome (as defined 1n Table 2, attacked). & shist-down means
all operating airguns are shiut-down (e tamed of

i} Following a shut-down, if the PSYO has visually confirmed thet the animal has
departed the relevant exclusion zone (and is nod likely o retam)} within o penod less than
or equal o B minutes after the shut-doown, then the pingun operations may resume at fall
power. 15 the PEVO has mid observed the manne msanmali(s]) exiting (he exclusion zone,
the airgun operations shall not resume for 15 minutes for species with shorter dive
durations (small cdontocetes) or 30 minutes lor species with bnger dive duralions
{miysticetes and large odomocetes, including sperm, pygmy sperm, dwarl’ sperm, killer,
and beaked whales), Following a shut-down, the Lamgserh nany resume airgun operalions
following ramip-up procedures descnbed in Condibon 6(gh
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Speed or Cowrse Alteration

im)  Alber speed or course during seismic operations if a marne mammal, based on its
position and relative motion, appears likely 10 enter the relevant exclusion zone. 1F apoed
or cowrse alteration is not safe or practicable, or if'a fer alteration the marine mammal
still appenars likely 10 enter the exclusion more, furber mitigatson measures, such as a
powier-down or shut-down, shall be taken.

Survey Operations ar Night

i) Marine seismic surveys may continue ingo naght and low-lght bours i such
sepment(s) of the survey is initised when the entire relevant exclusion zones are visible
nnel cam be effectively moniloned.

(@) Mo inhismion of sirgun array operations is permitted from a smn-down position a
night or during bow-light hours (such as in dense fog or beavy rain) when the entire
rebevant exchsion zome cannint be effectively manigoned by the PSVO2) on duty.

(pl To the maximum extent practicable, schedulbe seismic operations (Le., shooling
abrguns) disring daylight houwrs and OBRS eperations (i.e., deploy/retrieve) to nighitimes
hoars,

Mtrigarkosr Alrgun

fql  Use of small-valume airgun (i.e., mitigotion aingun) during fums and masensnce
sheall be operated o agproximastely one shot per mimate and woulkl not be operated for
longer than three hours in duration, Thuring tums or briel iransits between seismic
teacklines, ome airgun will continue operating.

Special Procedures for Sitmarions or Species of Corcern

(e} If n Morth Adlantic right whale (Evbelmenne glacialin) is visumlly sighted, the
girgun array shall be shul-down regardless of the distamee of the anbmal(s) 1o the sound
spurce. The ammay shall not resume firing wntil 30 mimites afler the kst documented
whale visual sighting.

(8) Concemtrations of humpback { Megaptera rovoesmglioe), sei (Baleenoywera borealis),
fin { Halaerapera plivsalus), blue (Balvenopters maicenlus), and'or sperm whales

( Mhyseter macrocephalus) will be avoided if possibde (i.e., exposing concentrations of
animals to 160 dB), and the amray will be powered-down if necessary, For purposes of
the survey, a concentration or group of whales will consist of three or more individuals
visually sighted that do not appear to be traveling (e.g., feeding, socializing, eic. )
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7. Reporning Requirements
The Hobder of this Authorizaikon is reguined o

(@) Submit o draft repart on all schivities and manitonng resulis wibe Ofoe of
Prodected Resouwross, NMES, within 80 days of the completion of the Laregsefl 's crise.
This report must contain and surmmarize the following information:

(il [Crades, times, locations, heading, spessd, wenther, sen conditions (including
Pz fiart sea state and wind force), and asso-ciated activities during all seismic
aperaiions and marine mammal sighings:

{ill  Species, member. location, distance Srom the vessel, and behavior of any
minrine mammals, 05 well os pssociated seismic sebvity (pusvher of power-dosans
aind ghiat-donsmis), ohserved throug o all monitoring sctivities,

fiiiy  Anestimate of the number (by species) of marine mammals that: (A} are
known o have been exposed 1o the seismbe activity (based on visual observation)
al received levels greater than or equal te 150 dB re 1 pPa (rms) and'or 130 dB re
| pPa (rms) for cetaceans with a discussion of any specific behaviors thase
individuals exhibited; and (B) may have been exposed (based on reported and
corrected empincal valees for the 36 atrgun array and modeling measurenments far
the single girgum) to the seigmic activity of received levels grester iham or equesl
160 dB re | pPa (rms] andior 180 dB re 1 plta (o) for cetaceans with a
discussion of the nature of the probable consequences of that exposure on the
individuals that have been exposed,

(ivy A description of the implementation and effectiveness of the: (A] terms
arkl cordslions of e [li.-[l'lu-gii;.;l Clpimion’s Incicdental Take Stalement (allached);
ard (B mitagation measures of the lncidemal Harssament Auhorization. Fos ibe
Riodogical Opinion, the repont shall confirms the implementation of each Term and
Comnditbon, as well as any conservalion recommendations, and describe ibeir
eifectivenss, for minimizing the ndverse efTects of tha aclion on Endangerad
Spocies Act-listed marine mammals.

(b} Submit a final report 1o the Chief, Permits and Conservation Division, Office of
Prowecied Rescurces, MMES, within 30 days afler receiving commsents from WNBFS on
thee dbrali pepomrt. [F MMES decides that the dmft repon pesds po comments, ibe drafi
report aball b congidened 1o be the fina) repor.

Reporring Profilued Tike

(€} Inibe wnanticipabed event thai the specified activily clearly couses the take of a
rigaring mammal ina manmer prohibited by this Aut horzalion, such o an injury (Level &
harnssenent), serioud njusy or morality (e.g., ship-sinke, gear inlenesston, andlor

T
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endanghemient), L-DEQ shall immreedintely cease the specified sctivitses and immediately
report the incident b ke Chiel of the Permils and Conservation Division, Offece of
Protected Resources, WMMFS, a8 3 427-B400 andfor by email Lo

Folie Harvison@inoaa gov. and Howard, Coldstein‘@nom gov. The repont must include

the ol awing indonmation:

{i} Time, date, and bacation (latiude/longiade) of the ncident: e name and
vpe of vesss] ivolved: the vessel's speed during and leading ap to the imcidem;
deseription of the incident; status of all sound source use m ihe 24 hours
preceding the incident; water depih; envirommental conditions (e.g., wind speed
amd direciton, Bemifon sea siate, clowd cover, and visibilityl; deseription of
marine mammal ohservations in the 24 houss preceding the inoident: species
leniification or descoption of the animal(s) involved, ihe fate of the animalis);
arel 'pl'mmmphs or video F:rma.‘c of the smimial {if squipment s available)

Activitses shall pod resurne uatil MATFS 15 able 10 review the ciroumstanees of the
prohibized inka, RIS chall work with L DEC 0 datermanes what i necagzary o
minimize the likelibood of further prohibited take and ensure MMPA compliance. L-
DED may mol resume el sctivies unlil matified by NMES via letier, email, or
telephons,

Raparying o fofuraed or Dead Marvine Mamoval with o Dl Cove o Dearh

I the event that L-DEG dissovers an imjured o diesd marine mammal, and the kead PSO
determines that the couse of the injury or death is anknown and the death s relutively
recent {i.e., in less than o moderate stsde of decomposition as deseribed in the next
paragsaphi), L-DED will immediately report the inc el 1o the Chiel of tlse Permils and
Conservation Division, Office of Protecied Resources, MMFS, at 301-427-8401. and’or
by email wo Jalbe Harrison@ocas gov, and Howard, Goldugindinea poy. The repont
musd inclede the same information identified in Comdition T{cli) above, Activitics may
contine while NMFS reviews the circumstances of the meident. NMES will work with
L-DED 1o detenmine whether nsodi lications in i activities are appropriate.

Reparting an fjured or Dead Marire Mammal Nod Relaied b the Aciivities

I thie event that L-DEC disogvers an injured or dead masine mammal, ond the kead PSO
determines that the injury or death is mou associated with or relabed o the activities
authosized in Comditton 2 of this Autharizaiion (e.g.. previausly wounded aninal, carcpss
with maderate 10 advanced decomposition, or seavenger damage), L-DED shall repart ihe
imcident fo the Chief of the Pesmils and Conservation Division, Cifice of Proteded
Resources, NMFS, at 301-427-8401, and/or by email to Jolie HarmsonTnoas pov, and

Hooeard Goldsteinfnosgs. goy, within 24 bours of the discovery. L-DEQ sholl provide
photographs or video footage (3f available) or other documentagion of the sirandad animal
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sighting 1o MMES and the Masine Mammal Stranding Metwark, Activities msay conlinue
while MMTFS reviews the cifcumsiances of the meident,

%. Endungered Specics Act Biological Oginica and Incidental Take Statement

(a}  L-DED s required 1o comply with the Tenns and Conditions of the Incidental
Thke Statement comesponding to MMFS"s Biclogical Opinion issued {0 bogh N5F and
MMFS™s Oifice of Protecied Resources, Permits and Conservatbon Divisbon {aitahed).

i) A copy of this Authorization and the Incideninl Take Statemend must be in the
possession of all conteactors and F50s operating under the authority of this Incidental
Harassment Authorization,

: I MAY 3 1 2013
f
Dipn 15, W welangg Drale
Dircior
Oiffics of Priected Resources
Maticnal Marine Fisheries Service
54
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Attachment
Table 1. Authorized take numbers, by Level B horassment, for each miarine niammal
speckes during L-DEQ's marine selamic sarvey in the northeast Atlamtbe Oean, June lo
Juky 2013,

| Bpecies Authorized Take in

the Mortheast

[ Atlantie Chosan

| | Study Arei
Mysticetes

Morth Adlantic right whale

{ Eubaiaerur plarcimlis
Humphack whale

| (Megaptern mvaeansibg)
Minke whals

[ Balaeraopiera aoatoraEiraia)
Sei whale |

| Baylermoarera pferm s

Fin whale

[ Parlmemoprera borealis]
Blue whale

[ Berlgenopiera sl
{hlamisoetes

Sperm whale

| (Mloserer macrocepialus}
Unddentified Kogia spp.
Pygmy sperm whale

( Kogio reviceps) and'or ]
Dt spienn wheale

{ Kagla sima)

Cuvier's beaked whale

| { Ziphlus caviresiris)
Moribem boitlenose whale
[ Hhvpereadon ampiliatins)
[Inidentified Miesoplordsa
heaked whale (Mesoplodon
spp. ineludes Tre's [AS
miray |, Clervins” A
curaparens ], Sowerby's [
Bicteran|. and Blainwille's
beaked whale [Ad
derstrosiria])
Batikenoss dolphin |
(T rslings frncarush |
Adlaniee spotied dolphin o |
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(Srevieila fromaliv)

Sirrped dodphin
| Stemella coeruleadalbr)

|

Short-henked common
dolphin

| {Delphinnus delphis)
Ris=o"s dolphin
_|'_I:__|5r_'|:.|.l:l ek griveuy )

Pygmy killer whale
[ Ferasa atlentiara)

Falae killer whalks
[ Pragvirca crassldens |

Killer whale
[ drcim grem)

Short-finsed pilot whsale
(Flobicepicda
ATV VNS )

Long-finned pikot whale
| {frlobicephala melay)

Tahle L. Maodeled distamces to which sound bevels greater tham or egqual to 160 and 180 dB
coahl be received doaring the marine seismic survey in the merthenst Atlantic Ocean doring
June to Juby 203, The buller and exclusion zone radii are wsed l'l]-l.'_ll'_{'iﬂ‘lli Idlil,ltinl.

[ Predicted RMS Distances {m)
- Shut=dawn
h‘:ﬁ,m‘::“ Tow Depth{m) | Water Depth (m) I-f:wlu_iiu-n Zone H ]‘ﬁﬂfmm
fior Cetaceans 160 dR
180 4B
Single Bolt
Airgun Dieep (=1,000) 100 385
4l in”
2 Sarings
18 Airguns Dhewp (=1,0040) 568 4,550
3,300 in'
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APPENDIX B: Basic Data Summary Form

BASIC DATA FORM

LDEO Project Number

MGL1307

Seismic Contractor

Lamont-Doherty Earth Observatory of Columbia
University

Area Surveyed During Reporting Period

Galicia Basin 3D Seismic Survey off the west
coast of Spain

Approximately between 41.5 to 42.5°N and 11.5
to 17.5°W

Survey Type

3D surface seismic

Vessel and/or Rig Name

R/V Marcus G. Langseth

Permit Number

IHA granted by NMFS on 31 May 2013

Location / Distance of Airgun Deployment

272 meters aft of PSO tower

Water Depth Min

~3500 meters

Max

>5000 meters

Dates of project

1June 2013 | THROUGH | 2 August 2013

Total time airguns operating — all power levels:

717 hours 06 minutes

Time airguns operating at full power on survey lines:

613 hours 39 minutes

Time airguns operating at full power on line changes:

92 hours 58 minutes

Amount of time mitigation gun (40 in®) operations:

8 hours 21 minutes

Amount of time in ramp-up:

2 hours 08 minutes

Number daytime ramp-ups: 5
Number of night time ramp-ups: 0
Number of ramp-ups from mitigation source: 0
Amount of time conducted in airgun testing: None

Duration of visual observations:

642 hours 30 minutes

Duration of observations while airguns firing:

463 hours 11 minutes

Duration of observation during airgun silence:

179 hours 19 minutes

Duration of acoustic monitoring:

642 hours 37 minutes

Duration of acoustic monitoring while airguns firing:

640 hours 33 minutes

Duration of acoustic monitoring during airgun silence:

2 hours 04 minutes

Duration of simultaneous acoustic and visual monitoring:

421 hours 13 minutes

Lead Protected Species Observer:

Heidi Ingram

Protected Species Observers:

Meghan Piercy

Rebeca Lago Garza

Emily Ellis (1 June — 25 June)

Vanesa Brunet Costa (15 July — 2 August)

Acoustic Observer:

Dara Cant¥ron

Number of Marine Mammals Visually Detected: 155
Number of Marine Mammals Acoustically Detected: 4
Number of acoustic detections confirmed by visual sighting: | 0
Number of visual sighting confirmed by acoustic detection: | 1
Number of Sea Turtles detected: 0

List Mitigation Actions (eg. Power-downs, shut-downs,
ramp-up delays)

10 power-downs

Duration of operational downtime due to mitigation:

5 hours 19 minutes
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APPENDIX C: Passive Acoustic Monitoring System Specifications

Main cable and spare cable:

1.1 Outline Array

Array serial number SM.2997

Mechanical Information

Length 20m

Diameter 14mm over cable 32mm over mouldings 45mm over connectors
Weight 10kg

Connector Seiche 36 pin

Hydrophone elements

Hydrophone 1 Sphere 1 Broad band 200Hz to 200kHz (3dB points)
Hydrophone 2 Sphere 2 Broad band 200Hz to 200 kHz (3dB points)
Hydrophone 3 Sphere 3 Standard 2 kHz to 200 kHz (3dB points)
Hydrophone 4 Sphere 4 Standard 2 kHz to 200 kHz

Depth Capability 100m
Spacing between elements 1 & 2 (for HF / LF detection) 2.0m 1.28mSecs
Spacing between elements 2 & 3 (for HF / LFdetection) 13.0m 8.32mSecs

Spacing between elements 3 & 4 (for HF detection) 0.25m 0.16mSecs

Interface unit Array 1 outputs

Broad band channel sensitivity -166dB re 1V/uPa
Standard channel sensitivity -166dB re 1V/uPa

1.2 Heavy tow cable

Tow serial number SM.2998

Mechanical Information

Length 230m

Diameter 17mm over cable 32mm over mouldings

Connector Tail end Seiche 36 pin 45mm over connectors

Head end ITT 19 pin 65mm over connectors

Weight 100kg 58

1.3 Deck cable

Deck serial number SM.2933

Mechanical Information

Length 100m

Diameter 14mm

Connectors ITT 19 pin 65mm over connectors

Weight 25kg
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APPENDIX D: PAM Hydrophone Deployment on the R/V Marcus Langseth

The hydrophone deployment procedure is a draft document and may be altered at any time to
reflect changes in the deployment over time. The deployment requires the PAM operator and
one additional person to complete.

Overview

A 20-meter hydrophone array cable and a 230-meter hydrophone tow cable have been supplied
for the survey. The linear hydrophone array contains two broadband (200Hz to 200kHz), two
low frequency hydrophone elements (2kHz to 200kHz) and a depth gauge (100m capacity)
potted directly into the cable. The four hydrophones and their positions on the array cable are
shown in Figure 1. A 100-meter deck cable connects the hydrophone tow cable from a winch on
the port gun deck to the data processing unit located in the science lab.

Rope Tail
l Depth Hyd 4 Hyd 3 Hyd 2 Hyd 1

Seiche

20m

h
v

Figure 1: Diagram of the hydrophone array cable indicating the position and separation of the individual
hydrophone elements.

The hydrophone array cable, connected to the tow cable, is spooled onto a port hydrolytic winch
(Figure 2). The adjoined cables are deployed directed off the stern of the vessel, just aft of the
winch. The hydrophone tow cable, with a looped rope attached via Chinese-fingers bound by
tape, connects to a towrope with shackle and this is the towing point of the PAM cable system
(Figure 3; Left). The towrope is secured to a bitt aft of the winch and run through a chalk (Figure
3; Right) where it connects to the PAM cable. 59

To ensure a lower placement of the PAM cable in the water column then the adjacent gun
cables, weights were dispersed on the system. In total, 22.3kg was added; three sections of
chain were bound by tape to the hydrophone tow cable, 3 chain links and a large shackle was
tied off to the extending drogue rope. At 3 and 10 meters ahead of the hydrophone cable are
3kg of chain, at 80 meters ahead of the hydrophone cable 6.3kg was added, and 10kg lies on
the drogue rope.
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hackle. Right shows PAM going
over the stern bulkhead, the towrope tied off to the bitt and threaded through the chalk.

When deployed 120 meters of the PAM cable system is dispensed, (100 meters of tow cable
and the 20 meter hydrophone cable). The gun array is placed 249 meters astern of the vessel,
this places the separation between the end of the PAM hydrophone cable and the seismic array
at 129 meters. The PAM cable is off set to port due to the deployment location.
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Winch spooled with PAM

PAM 's towing point
Securing rope tied to bitt and stern

Shackle with securing

rope connected Bitt

Stern bulkhead with chalk

Figure 4: Diagram of PAM deployed off of stern

Pre-Deployment Tasks
The PAM data processing unit, and monitors were setup and secured for rough weather in the

main science lab (Figure 5). A GPS feed (GPGGA string) was supplied by the ships navigation
system Seapath 200.

61

Figure 5: Passive acoustic monitoring station located in the instrument room.

Two 100-meter deck cables are routed from the instrument room to the port gun deck winch,

one of which acts as a spare for ease of replacement at sea.
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The hydrophone tow cable was measured and marked in 10-meter increments for the first 120
meters from the hydrophone array-tow cables’ connection point.

Prior to deployment a tap test was performed to the hydrophones and the depth gauge
calibrated.

Deployment

Ensure that the PAM electronics unit is powered down.

Alert the bridge of pending hydrophone deployment.

Ensure the deck cable is disconnected from the hydrophone tow cable.
Power on winch.

Pay out 120m of the hydrophone cable from the winch, dispensing the cable into the water
on port side of gun umbilicus.

Tie off towrope to bitt and stern, thread through chalk and attach to the PAM cable via
shackle.

Add a Zip-tie to secure the shackle from coming undone.

Power off winch.
Connect the deck cable to the hydrophone cable.

Power up electronics in the instrument room.

Retrieval

Power down electronics in the instrument room.

Alert the bridge of pending hydrophone retrieval. o

Ensure the deck cable is disconnected from the hydrophone cable (tape both connectors to
prevent corrosion).

Disconnect cable from towing point shackle.

Retrieve the hydrophone cable and wind evenly on winch, paying special attention to
weighted sections.

Always ensure the deck cable is disconnected from the tow cable before operating the

winch.
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HSE

Normal working deck PPE is required (hard hat, boots, gloves, eye protection, and coveralls). A
life vest is required for any work involving items going over the side.

The operation carries a relatively low risk. Hazards include working close to the side of the
vessel, trip hazards, and pinch points at the winch, shackles, and collar.

A Job Safety Analysis (JSA) has been completed for this task. The JSA will also require further
review upon any additional modifications.

63

UME04127

R.V Marcus G. Langseth
L-DEO/NMFS

Submittal date



APPENDIX E: Survey Lines Acquired

Date Time Date Time
Survey Line Acquisition Acquisition Acquisition Acquisition
Commenced Commenced Completed Completed

MGL13070BS1 Seq001 5-Jun-2013 23:31 6-Jun-2013 03:52
MGL13070BS2 Seq002 6-Jun-2013 04:09 6-Jun-2013 12:44
MGL13071172 Seq003 6-Jun-2013 13:13 6-Jun-2013 21:45
MGL13071060 Seq004 7-Jun-2013 02:28 7-Jun-2013 12:21
MGL13071164 Seq005 7-Jun-2013 13:45 7-Jun-2013 16:58
MGL13071164A Seq006 7-Jun-2013 17:02 7-Jun-2013 22:47
MGL13071052 Seq007 8-Jun-2013 00:46 8-Jun-2013 01:47
MGL13071052A Seq008 8-Jun-2013 02:13 8-Jun-2013 10:37
MGL13071156 Seq009 8-Jun-2013 12:40 8-Jun-2013 22:20
MGL13071044 Seq010 8-Jun-2013 23:44 9-Jun-2013 03:07
MGL13071148 Seq011 10-Jun-2013 01:41 10-Jun-2013 06:20
MGL13071036 Seq012 10-Jun-2013 07:48 10-Jun-2013 17:22
MGL13071140 Seq013 10-Jun-2013 18:29 11-Jun-2013 03:54
MGL13071028 Seq014 11-Jun-2013 05:21 11-Jun-2013 15:05
MGL13071132 Seq015 11-Jun-2013 16:24 12-Jun-2013 01:59
MGL13071020 Seq016 12-Jun-2013 03:42 12-Jun-2013 07:24
MGL13071020A Seq017 12-Jun-2013 07:30 12-Jun-2013 12:43
MGL13071124 Seq018 12-Jun-2013 14:08 12-Jun-2013 23:51
MGL13071012 Seq019 13-Jun-2013 01:05 13-Jun-2013 10:44
MGL13071116 Seq020 13-Jun-2013 11:51 13-Jun-2013 21:31
MGL13071004 Seq021 13-Jun-2013 22:33 14-Jun-2013 08:13
MGL13071148A Seq022 14-Jun-2013 09:32 14-Jun-2013 16:40
MGL13071044R Seq023 14-Jun-2013 17:28 15-Jun-2013 0:42
MGL13071080 Seq024 15-Jun-2013 02:12 15-Jun-2013 11:38
MGL1307ARC1 Seq025 15-Jun-2013 11:41 15-Jun-2013 12:43
MGL13071068 Seq026 15-Jun-2013 12:53 15-Jun-2013 22:26
MGL13071188 Seq027 15-Jun-2013 23:42 16-Jun-2013 09:14
MGL13071076 Seq028 16-Jun-2013 10:16 16-Jun-2013 20:26
MGL13071196 Seq029 16-Jun-2013 21:30 17-Jun-2013 07:18
MGL13071084 Seq030 19-Jun-2013 07:25 19-Jun-2013 17:16
MGL1307ARC2 Seq031 19-Jun-2013 17:23 19-Jun-2013 18:11
MGL13071204 Seq032 19-Jun-2013 18:15 20-Jun-2013 03:41
MGL13071092 Seq033 20-Jun-2013 05:52 20-Jun-2013 15:03
MGL130712041 Seq034 20-Jun-2013 16:19 6421-Jun-2013 01:48
MGL13071100 Seq035 21-Jun-2013 03:05 21-Jun-2013 12:35
MGL1307ARC5 Seq036 21-Jun-2013 12:43 21-Jun-2013 13:41
MGL13071212 Seq037 21-Jun-2013 13:51 21-Jun-2013 23:25
MGL1307ARC6 Seq038 21-Jun-2013 23:34 22-Jun-2013 00:26
MGL13071108 Seq039 22-Jun-2013 00:44 22-Jun-2013 10:00
MGL13071172R Seq040 22-Jun-2013 11:44 22-Jun-2013 18:54
MGL13071076R Seq041 22-Jun-2013 19:54 23-Jun-2013 00:35
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Date Time Date Time
Survey Line Acquisition Acquisition Acquisition Acquisition
Commenced Commenced Completed Completed

MGL13071220 Seq042 16-Jul-2013 20:27 16-Jul-2013 20:36
MGL1307T1 Seq043 16-Jul-2013 20:36 17-Jul-2013 01:12
MGL13071220A Seq044 17-Jul-2013 01:20 17-Jul-2013 11:03
MGL1307ARC8 Seq045 17-Jul-2013 11:09 17-Jul-2013 12:00
MGL13071324 Seq046 17-Jul-2013 12:12 17-Jul-2013 20:39
MGL1307ARC9 Seq047 17-Jul-2013 20:44 17-Jul-2013 21:40
MGL13071228 Seq048 17-Jul-2013 21:56 18-Jul-2013 07:14
MGL1307ARC10 Seq049 18-Jul-2013 07:20 18-Jul-2013 08:19
MGL13071332 Seq050 18-Jul-2013 08:27 18-Jul-2013 16:41
MGL1307ARC11 Seq051 18-Jul-2013 16:52 18-Jul-2013 17:42
MGL13071236 Seq052 18-Jul-2013 17:48 19-Jul-2013 03:16
MGL1307ARC12 Seq053 19-Jul-2013 03:23 19-Jul-2013 04:17
MGL13071340 Seq054 19-Jul-2013 04:36 19-Jul-2013 13:48
MGL1307ARC13 Seq055 19-Jul-2013 13:56 19-Jul-2013 14:45
MGL13071244 Seq056 19-Jul-2013 14:52 19-Jul-2013 23:32
MGL1307ARC14 Seq057 19-Jul-2013 23:39 20-Jul-2013 00:31
MGL13071348 Seq058 20-Jul-2013 00:37 20-Jul-2013 09:09
MGL1307ARC15 Seq059 20-Jul-2013 09:15 20-Jul-2013 10:07
MGL13071252 Seq060 20-Jul-2013 10:14 20-Jul-2013 18:39
MGL1307ARC16 Seq061 20-Jul-2013 18:45 20-Jul-2013 19:45
MGL13071356 Seq062 20-Jul-2013 19:59 21-Jul-2013 04:18
MGL1307ARC17 Seq063 21-Jul-2013 04:23 21-Jul-2013 05:08
MGL13071260 Seq064 21-Jul-2013 05:16 21-Jul-2013 13:33
MGL1307ARC18 Seq065 21-Jul-2013 13:39 21-Jul-2013 15:38
MGL13071364 Seq066 21-Jul-2013 15:46 22-Jul-2013 00:15
MGL1307ARC19 Seq067 22-Jul-2013 00:21 22-Jul-2013 01:15
MGL13071268 Seq068 22-Jul-2013 01:19 22-Jul-2013 09:24
MGL13071316 Seq069 22-Jul-2013 11:31 22-Jul-2013 20:12
MGL13071276 Seq070 22-Jul-2013 22:21 23-Jul-2013 06:43
MGL1307ARC20 Seq071 23-Jul-2013 06:48 23-Jul-2013 08:02
MGL13071364i Seq072 23-Jul-2013 08:27 23-Jul-2013 16:55
MGL1307ARC21 Seq073 23-Jul-2013 17:04 23-Jul-2013 17:54
MGL13071284 Seq074 23-Jul-2013 18:05 24-Jul-2013 02:13
MGL1307ARC22 Seq075 24-Jul-2013 02:19 24-Jul-2013 02:58
MGL13071356i Seq076 24-Jul-2013 03:15 24-Jul-2013 11:36
MGL1307ARC23 Seq077 24-Jul-2013 11:42 6524-Jul-2013 12:42
MGL13071244i Seq078 24-Jul-2013 12:53 24-Jul-2013 21:27
MGL13071308 Seq079 24-Jul-2013 23:14 25-Jul-2013 08:01
MGL13071236i Seq080 25-Jul-2013 09:33 25-Jul-2013 18:16
MGL1307ARC1A Seq081 25-Jul-2013 18:24 25-Jul-2013 19:17
MGL13071340i Seq082 25-Jul-2013 19:32 26-Jul-2013 04:05
MGL13071292 Seq083 26-Jul-2013 06:13 26-Jul-2013 15:34
MGL1307ARC25 Seq084 26-Jul-2013 15:41 26-Jul-2013 17:35
MGL13071052R Seq085 26-Jul-2013 17:42 27-Jul-2013 02:37
MGL1307ARC26 Seq086 27-Jul-2013 02:42 27-Jul-2013 04:27
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Date Time Date Time

Survey Line Acquisition Acquisition Acquisition Acquisition

Commenced Commenced Completed Completed
MGL13071300 Seq087 27-Jul-2013 04:54 27-Jul-2013 13:00
MGL13071348i Seq088 27-Jul-2013 15:00 27-Jul-2013 15:57
MGL13071348j Seq089 28-Jul-2013 00:28 28-Jul-2013 02:20
MGL1307ARC27 Seq090 28-Jul-2013 02:28 28-Jul-2013 03:06
MGL13071252i Seq091 28-Jul-2013 03:17 28-Jul-2013 11:34
MGL1307ARC28 Seq092 28-Jul-2013 11:39 28-Jul-2013 13:04
MGL13071348k Seq093 28-Jul-2013 13:17 28-Jul-2013 22:16
MGL13071206i Seq094 28-Jul-2013 23:49 29-Jul-2013 08:46
MGL1307ARC29 Seq095 29-Jul-2013 08:52 29-Jul-2013 09:47
MGL13071372 Seq096 29-Jul-2013 09:56 29-Jul-2013 18:33
MGL13071332i Seq097 29-Jul-2013 20:20 30-Jul-2013 04:53
MGL13071380 Seq098 30-Jul-2013 07:17 30-Jul-2013 16:11
MGL1307ARC30 Seq099 30-Jul-2013 18:45 30-Jul-2013 19:44
MGL13071388 Seq100 30-Jul-2013 19:53 31-Jul-2013 06:05
MGL13071396 Seq101 31-Jul-2013 08:17 31-Jul-2013 17:50
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APPENDIX F: Passive Acoustic Monitoring Downtime

Duration
Monitoring Monitoring acoustic
LEED Suspended 21 Resumed monitoring (SRS
suspended
The hydrophone cable was retrieved prior to the
6-06-2013 21:49 6-07-2013 17:40 19:51 retrieval of arrays 3 and 4 for repair. Remained down
for weather.
6-9-2013 4:44 6-9-2013 18:51 14.07 Issue with streamer 4, retrieving PAM and all arrays
6-12-2013 12:35 6-12-2013 13:55 1:20 Port gun strings brought in for maintenance.
, , , Cable retrieved d/t increasing ss, anticipated storm
6-16-2013 21:17 6-19-2013 7:54 58:37 with arrays coming in also.
6-20-2013 03:51 6-20-2013 6:30 2:39 Port gun strings brought in for maintenance.
7-26-2013 3:37 7-26-2013 7:42 4:05 Airgun maintenance during line change
7-27-2013 2:05 7-27-2013 5:11 3:06 Airgun maintenance during line change
7:27-2013 15:57 7-28-2013 0:53 8:56 Streamer separation failure
7-29-2013 18:20 7-29-2013 21:30 3:10 Airgun maintenance during line change
Total PAM Downtime 115:15
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APPENDIX G: Summary of visual detections of protected species during the Galicia Basin 3D seismic survey.

Movement Codes:

TV: towards vessel; AV: away from vessel, PV/ISD: parallel vessel, same direction; PV/OD: parallel vessel, opposite

direction; PE (AH/BH): perpendicular (crossing ahead or behind); MI: milling ; SA: stationary; V: variable, UN: unknown; OM:
other movement

Behavioural Codes:

NS: normal swimming; FT: fast travel; ST: slow travel; PO: porpoising; S8S: swimming below surface; MI: milling: BR:

bow/wake riding; BA: resting/basking at surface; FL: floating; SA :surface active (lob tailing/pectoral slapping, full/partial
breaching); R: rolling; DI: dive; DF: dive with fluke; FF: feeding/foraging; SB: social behaviour; MT: mating behaviour; BV:

blow visible (whale); SV: only splashes visible (dolphins); DV: dorsal fin visible; OB: other behaviour

. Source CPA Source e
Rer‘::ord Date e Species Gr_oup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
o. (UTC) Size D . Behaviour - Action
etection Activity
i Bottlenose 42.24097°N - 600 m/ : )
1 1-Jun 06:27 dolphin 1 008 76503°W Not firing PV/IOD ST Not firing None Vessel in transit
_ . . 42.13735°N . 450 m/ . .
2 1-Jun 10:02 | Striped dolphin 2 009 38952°W Not firing v FT, PO Not firing None Vessel in transit
_ . . 42.13640°N . PO, 500 m/ . .
3 1-Jun 10:22 | Striped dolphin 31 009.46347°W Not firing PE/AH SA Not firing None Vessel in transit
) Common 42.13640°N . 500m/ Vessel in transit. Observed with
4 Tdun o 10:22- 4 o1ohin ! 009.46347°w | Notfiring | PEAAH | FT.PO |\t iring None | irined dolphins in Det. 3.
_ - . 42.13500°N . 450 m/ . .
5 1-Jun 10:43 | Risso’s dolphin 5 009 56197°W Not firing PV/IOD ST Not firing None Vessel in transit
_ Unidentifiable 42.13223°N . 1150 m/ . .
6 1-Jun 11:50 dolphin 2 009 80568°W Not firing PV/SD | ST,DV Not firing None Vessel in transit
_ . 42.12608°N . ST, 700 m/ . .
7 1-Jun 14:47 | Fin whale 1 010.42750°W Not firing PVISD BV Not firing None Vessel in transit
_ . 42.11660°N . 1900 m/ .
8 1-Jun 17:20 | Fin whale 3 010.87238°W Not firing v MI, FT Not firing None Deploying gear
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. Source CPA Source e
Rer‘::ord Date e Species GrPup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
o. (UTC) Size D . Behaviour - Action
etection Activity
_ , 42.20745°N . 500 m/ .
9 2-Jun 07:15 | Fin whale 1 011.60610°W Not firing PE/AH | BV, FF Not firing None Recovering gear
_ Unidentifiable 42.23672°N . 2000 m/ .
10 3-Jun 14:24 baleen whale 4 013.27102°W Not firing PV/ISD | BV NS Not firing None Deploying gear
_ Unidentifiable 42.36537°N . 2000 m/ .
11 3-Jun 17:18 baleen whale 1 013.05495°W Not firing UN BV Not firing None Deploying gear
_ , 42.29885°N . DV BV 2700 m/ .
12 4-Jun 06:04 | Fin whale 1 013 40078°W Not firing PV/IOD ST Not firing None Deploying gear
_ Unidentifiable 42.27058°N . 300m/ .
13 4-Jun 06:49 baleen whale 1 013 46560°W Not firing UN BV Not firing None Deploying gear
_ . 42.26068°N . DV BV 1200 m/ .
14 4-Jun 07:01 | Seiwhale 1 013 48748°W Not firing PV/IOD NS Not firing None Deploying gear
_ Unidentifiable 41.99608°N . 4500/ .
15 5-Jun 08:38 whale 1 013.80397°W Not firing UN BV Not firing None Deploying gear
_ Unidentifiable 41.98973°N . 2600 m/ .
16 5-Jun 10:00 baleen whale 1 013 69285°W Not firing UN BV Not firing None Deploying gear
_ Unidentifiable 41.98367°N . 1000 m/ .
17 5-Jun 10:45 whale 1 013.62662°W Not firing AV BV FT Not firing None Deploying gear
_ . 41.93135°N . DV BV 1500 m/ .
18 5-Jun 17:09 | Fin whale 1 013.90007°W Not firing PV/IOD NS Not firing None Deploying gear
_ Unidentifiable 42.06543°N 4000 m/ Animal exposed to received
19 G-Jun 10543 1 oleen whale L 013.66812cw | Full power WN BY Full power None | sound levels of 160 dB.
_ Unidentifiable 42.06833°N 5000 m/
20 6-Jun 06:56 whale 1 013 54250°W Full power UN BV Full power None
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Source

CPA Source

Rﬁ:rd Date (E?g) Species Gsriozt;p Vessel Position Ac;i;rtiztli:irtlial 'gg;g?iz:y I:‘:;IL‘II::; MKE?;:’" Comments

21| 6uun | o7az | Jndenifee |, ) 20T, | Full power | PEAH | BVST FL?PSOTV ! None /S\gli]’:]“g'lz \c/a;zosf%tgéeBc.eived
22 | 6Jun | 08:00 E;f:r?mf 1 0%%73%7688'\“,\/ Full power | PV/OD | BVNS Fj’ﬁgm r Z‘(’)‘yvir ;EZ%%L?Z? ?o1fﬁ(l)l vaffrf?ty
G e = N 7 e N L I B P
% | oun | 0t e | 1| obgaw | Fereover | oo | m | L | e | e o
s | v | o |l | T otomorw | Fteener | V| o | AR | M | ol g
o [[oon |[oon s |~ S | | | v | 20| e

21 | 6dun | 15:27 mg’lz”ﬁﬁab'e 1 Oﬁégﬁ%ﬁ%'\\‘,\/ Full power |  UN BV F4uz||7§orvr\1/e/r None ég&wg'lz\fglzssfdgorz?ived
o | ron | o | || N | 0 | o | [ | | v
G el Il e O et S L il Sl M R R Pl i
o [oon | [roewe | 1 | 8| | || (352 | e | g
31 | 8-Jun | 18:58 | Finwhale 1 0122%81?%25% Full power | TV | BVNS qu(l’logofyvér None /S\gli]r:gllz\fglzs;d1tgorzge.:ived
x| ow | [ | | S o | oo |95 | S0 | | e
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Source

CPA Source

Record Time . Group " O Movement/ Mitigation
No. Date (UTC) Species Size Vessel Position Ac[t)lwty I_mtlal Behaviour / So_un:ce Action Comments
etection Activity
_ Unidentified 42.02770°N . 1100 m/
33 | Sdun 0624 ) picen whale L 012.69153°w | Notfring AV BV Not firing None
_ Unidentified 42.02453°N . 1000 m/
34 9-Jun 08:26 baleen whale 1 012 83833°W Not firing PV/IOD | BV NS Not firing None
_ . 42.02565°N . 1535 m/
35 9-Jun 09:51 | Fin whale 1 012.94215°W Not firing PV/IOD | BV NS Not firing None
_ , 42.02922°N . 1600 m/
36 9-Jun 10:34 | Fin whale 2 012.99543°W Not firing v DI SB Not firing None
_ . 42.03680°N . 2300 m /
37 9-Jun 11:40 | Fin whale 3 013.07878°W Not firing v DI SB Not firing None
_ . 42.04540°N . DV BV 1200 m/
38 9-Jun 12:56 | Fin whale 1 013.18568°W Not firing PV/IOD NS Not firing None
Concentration of feeding whales
_ , 42.06360°N 800 m/ Power o
39 9-Jun 18:12 | Fin whale 4 013.22208°W Full volume v FF Full volume down ?:dsiirsved within 160 dB safety
o 2479 m/ Concentration of feeding whales
i . 42.06385°N e Power o
40 9-Jun 19:06 | Fin whale 8 013.20540°W Full volume v FF Mlt!ganon down obs_erved within 160 dB safety
firing radius.
S I 4096 m/
. Unidentified 42.06692°N Mitigation I Power _—
41 9-Jun 19:35 baleen whale 2 013.04942°W firing AV BV Mlgﬂﬁgon down Mitigation power down extended
i . . 42.07083°N Mitigation FT DV 2000 m/ No mitigation; whales observed
42| Sdun ) 2000 ) Finwhale 8 013.07083°W firing PVIOD | gy | Fullvolume | N | traveling.
_ , 42.02518°N 2100 m/ Animals exposed to received
43 11-Jun 06:32 | Fin whale 2 012.21562°W Full volume PE/AH | BV ST Full volume None sound levels of 160 dB.
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Source

CPA Source

Record Time . Group " O Movement/ Mitigation
No. Date (UTC) Species Size Vessel Position Ac[t)lwty I_nltlal Behaviour / So_un:ce Action Comments
etection Activity
_ Unidentified 42.01643°N 2800 m/ Animals exposed to received
44 11-Jun 13:33 baleen whale 2 012.87613°W Full volume PV/SD BV Full volume None sound levels of 160 dB.
_ . 42.06380°N 1800 m/ Animal exposed to received
45 11-Jun 16:05 | Fin whale 1 013.03155°W Full volume PV/OD | BV DV Full volume None sound levels of 160 dB.
Animals observed traveling
) . 42.01320°N 2500 m/ . e
46 13-Jun 06:10 | Fin whale 4 012.59332°W Full volume PV/IOD | BVFF Full volume None Whl!e within t.h.e 160 dB safety
radius, no mitigation.
_ Unidentified 42.01163°N 4200 m/ Animal exposed to received
47 13-Jun 07:39 baleen whale 1 012.73040°W Full volume AV BV NS Full volume None sound levels of 160 dB.
_ Unidentified 42.00743°N 4000 m/ Animal exposed to received
49| 13dun | 1008 4een whale T | o1206058ew | Fullvolume | AVEHBYNS | ivoime | NO" | gound levels of 160 dB.
_ . 42.00670°N 3000 m/ Animal exposed to received
49 13-Jun 10:31 Fin whale 1 013.00648°W Full volume Vv BV DI Full volume None sound levels of 160 dB.
_ , 42.05585°N 1525 m/ Animal exposed to received
50 13-Jun 13:13 | Fin whale 1 012.86708°W Full volume AV FT BV Full volume None sound levels of 160 dB.
_ : 42.05687°N 2614 m/ Animal exposed to received
51 13-Jun 13:48 | Fin whale 1 012.81338°W Full volume PV/SD | BV NS Full volume None sound levels of 160 dB.
_ . 42.05692°N 2814 m/ Animal exposed to received
52 13-Jun 13:50 | Fin whale 1 012.81000°W Full volume PE/AH | BV NS Full volume None sound levels of 160 dB.
Animals observed traveling
) . 42.05702°N 4096 m/ . e
53 13-Jun | 13:54 | Fin whale 3 012.80463°wy | Full volume Y BVST | il volume None Whl!e within tlh.e 160 dB safety
radius, no mitigation.
_ Unidentified 42.06083°N BV MI 3200 m/ Animal exposed to received
| 13dun | 18T cen whale L 012.5007gew | Fullvolume | PEIAH 0 e oume | VO™ | sound levels of 160 dB.
UME04127 72
R.V Marcus G. Langseth
L-DEO/NMFS

Submittal date




. Source CPA Source e
Rer‘::ord Date e Species GrPup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
o. (UTC) Size D . Behaviour - Action
etection Activity
_ Unidentified 42.00627°N 4100 m/ Animal exposed to received
55 14-Jun 05:57 baleen whale 1 012 80578°W Full volume PV/SD | BV ST Full volume None sound levels of 160 dB.
_ , 42.06968°N 2600 m/ Animals exposed to received
56 14-Jun 10:06 | Fin whale 2 012.94268°W Full volume Vv FF BV Full volume None sound levels of 160 dB.
_ Unidentified 42.07132°N 3200 m/ Animal exposed to received
57 14-Jun 11:16 baleen whale 1 012.83012°W Full volume PV/IOD | BV ST Full volume None sound levels of 160 dB.
0 3011 m/ Concentration of feeding whales
58 | 14-Jun | 19:11 | Finwhale 5 42.02967°N 1 £ oume v | FFDV | wMitigation | PO | observed within 160 dB safety
012.49692°W 5 down .
firing radius.
i . 42.08802°N 5800 m/
59 15- Jun 05:49 | Fin whale 3 012 64757°W Full volume V FF BV Full volume None
_ . 42.08887°N 2100 m/ Animals exposed to received
60 15- Jun 06:18 | Fin whale 2 012.60108°W Full volume PV/IOD | BV NS Full volume None sound levels of 160 dB.
. Three of these animals were
61 15-Jun | 06:20 | Fin whale 7 42.08887 ON Full volume Vv Frpy | A100m / None | exposed to received sound
012.60108°W Full volume
levels of 160 dB.
42.09113°N 500 m / Power | Animals exposed to received
62 15- Jun 07:39 | Fin whale 3 012 47063°W Full volume V DV ST Mlgﬂﬁgon down sound levels of 160 dB.
_ Unidentified 42.09143°N 4300 m/ Animal exposed to received
63 15-Jun- | 07:53 baleen whale 1 012.44953°W Full volume UN BV Full volume None sound levels of 160 dB.
_ . 42.09365°N 3231 m/ Animals exposed to received
64 15- Jun 10:05 | Fin whale 4 012.23802°W Full volume PE/AH | DV NS Full volume None sound levels of 160 dB.
o Correlates with acoustic detection
65 15-Jun | 11:11 | Sperm whale 1 42.09478 ON Fullvolume | STAV | BAFT 1750m/ None 1. Animal exposed to received
012.13608°W Full volume
sound levels of 160 dB.
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. Source CPA Source I
Rer‘::ord Date e Species GrPup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
o. (UTC) Size D . Behaviour - Action
etection Activity
_ , 42.04387°N 2596 m / Animal exposed to received
66 15- Jun 13:54 | Fin whale 1 012.22168°W Full volume PVISD NS Full volume None sound levels of 160 dB.
_ Unidentified 42.14330°N 10000 m/
67 | 15-dun | 433 | b oleen whale L 012.27907°w | Fullvolume | UN BY | Fullvolume | None
_ , 42.04035°N 2600 m/ Animals exposed to received
68 15- Jun 16:27 | Fin whale 4 012 45308°W Full volume PE/AH | BV NS Full volume None sound levels of 160 dB.
_ . 42.04030°N 5000 m/
69 15- Jun 16:44 | Fin whale 6 012.46027°W Full volume PV/OD | BV DI Full volume None
_ . 42.03923°N BV DI 6000 m/
70 15- Jun 17:17 | Fin whale 3 012 53398°W Full volume PE/AH NS Full volume None
) Unidentified 42.03753°N 5000 m/
7| 15 dun 835 poteen whale L 012.64707°w | Fullvolume | UN BY | Fullvolume | None
_ Unidentified 42.03560°N 4100 m/ Animal exposed to received
72 15-Jun | 19:44 baleen whale 2 012.76245°W Full volume UN BV Full volume None sound levels of 160 dB.
i Unid. baleen 42.09588°N 2700 m/ Animals exposed to received
73] A6dun 10807 e 2| o12.3843g0w | Fullvolume AV FBYST | c i voume | NO"® | sound levels of 160 dB.
) Unid. baleen 42.03788°N 5440 m/
74 16-Jun 19:06 whale 1 012.89167°W Full volume v BV NS Full volume None
] . 42.70422°N y 4100 m/
75 18-Jun | 10:09 | Unid. whale 1 012.88290°W Not firing AV BV Not firing None
) Unid. baleen 42.67543°N . 1089 m/
76 18-Jun | 10:42 whale 2 012 87473°W Not firing PV/IOD | BV NS Not firing None
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. Source CPA Source I
Reee Date e Species GrPup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
No. (UTC) Size . Behaviour . Action
Detection Activity
_ . 42.62818°N y 1600 m/
77 18-Jun | 11:20 | Fin whale 1 012.86282°W Not firing PV/IOD | BV DV Not firing None
) . 42.54835°N y BV DV 850 m/
78 18-Jun | 12:40 | Fin whale 2 012.84422°W Not firing PE/AH ET Not firing None
_ Unid. baleen 42.43850°N y 4096 m/
79 18-Jun | 14:26 whale 1 012.82712°W Not firing UN BV Not firing None
i . 42.35525°N y 1200 m/
80 18-Jun | 15:41 | Unid. whale 1 012.84397°W Not firing PE/BH BV Not firing None
) Unid. baleen 42.05463°N 2400 m/ Animal exposed to received sound
81 1%dun 1 06:52 | ale 1 012.05402ow | ullvolume | PEBH 1BV £ oume | N | jevels of 160 dB.
) Unid. baleen 42.04955°N 2479 m/ Animals exposed to received
82| 19-dun 11010 ) o 2| 012344400 | Fulvolume | PVIOD | BVFT | coyvoume | NO"® | sound levels of 160 dB.
i Unid. baleen 42.04807°N 5700 m/
83 19-Jun 11:18 whale 2 012 45743°W Full volume PV/SD | BV ST Full volume None
. Unid. baleen 42.04403°N 4096 m/ Animal exposed to received sound
84 | 19-dun AT e L 012.82067°w | Fulvolume | AV BVET Eoume | N | levels of 160 dB.
. . 42.09480°N AVTV 1152 m/ Animal exposed to received sound
85 | 1%Jun 1 19:59 ) Finwhale 1 012.86387°w | Fuvolume - pyien | BVBY I Eivoume | NP | levels of 160 dB.
522 m/ Powered down before whales
_ . 42.05550°N e Power | entered 180 dB safety radius.
86 20-Jun 05:17 | Fin whale 2 012.09738°W Full volume TV DV ST Mlgﬂﬁnon down Observed leaving 180 dB safety
9 radius, resumed full volume.
550 m / Powered down before whales
. . 42.05492°N L Power | entered 180 dB safety radius.
87 20-Jun 06:03 | Fin whale 2 012.16690°W Full volume PE/AH | DV NS Mlgﬂﬁnon down Observed leaving 180 dB safety
g radius, resumed full volume.
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Source

CPA Source

R‘:::rd Date (E.?:) Species Gsr::;p Vessel Position Acéi;rtigtli:irtlial 'gg;g?iz::l I:‘:;IL‘II::; MKE?;:’" Comments

88 | 20-Jun | 16356 | Finwhale 1| 2092 | Fulvoume | pviop | DvET | T000MI o ygne | Animal exposed o feceived sound
o [rin | o [ | 1| g | | v o] 5 | | menep
90 | 21un | 0630 | i Peleen 1| ey | Fulvoume | PvioD | BVET | S10MI | none | Aimal exposed forecelved sound
91 | 20un | ogsg | < DN 1| gl N | Fulvome | AV | BvNs | 2000 | none | Animel exposed o received sound
92 | 21dun | 07:16 | Unid. whale 2 | G0N | Fulvoume | UN | BV | SO0/ None | Anima exposse o receved
o Lo | o [y | o | e T | w o | 50| e |
o o | o | | o | | e | o | B0 | | mienepe
o [aan | om o | 2 | S s | romn [ovis| 0 | e | i
96 | 21-dun | 1535 | Unid. whale 1 012213%31%50'\\‘,\/ Fullvolume | UN | BY | 40N nﬁe Nong | Anmal exposed fo recelved sound
[ | o e |+ | T | e | v | 250 | r | e
98 | 21-dun | 19551 | Finwhale 1 012211%%26%'\\‘,\/ Fullvolume | PE/AH | DVFT | 130T nﬁe Nong | Anmel exposec fo recelved sound
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. Source CPA Source e
Rer‘::ord Date e Species GrPup Vessel Position | Activity Initial Movem_entl | Source M't'g?tlon Comments
o. (UTC) Size D . Behaviour . Action
etection Activity
_ . 42.10832°N 6120 m/
99 21-Jun 20:02 | Unid. whale 1 012.41790°W Full volume UN BV Full volume None
) . 42.05295°N 1535 m/ Animal exposed to received sound
100 22-Jun 08:00 | Unid. whale 1 012.80658°W Full volume PVIOD | BV NS Full volume None levels of 160 dB.
) . 42.07877°N 1600 m/ Animal exposed to received sound
101 22-Jun 12:01 | Fin whale 1 013.01857°W Full volume PV/IOD | DV NS Full volume None levels of 160 dB.
. Unid. baleen 42.08832°N 2500 m/ Animals exposed to received
1021 22-dun ) 16981 ae 2| or2s5307ow | Fullvolume AV BYST | g iivoume | NO™ | sound levels of 160 dB.
_ . 41.82715°N . 450 m/ .
103 23-Jun | 06:04 | Finwhale 2 013.04750°W Not firing PVIOD | DVFT Not firing None Retrieving streamers
) Unid. baleen 41.78272°N . 2800 m/ -
104 23-Jun | 06:49 whale 1 013.04562°W Not firing AV BV ST Not firing None Retrieving streamers
_ . 41.46325°N . 500 m/ . .
105 23-Jun | 16:04 | Finwhale 1 013.08053°W Not firing v DV DI Not firing None Vessel in transit
_ Unid. baleen 41.52223°N . 2000 m/ . .
106 23-Jun | 17:46 whale 1 012.91285°W Not firing PVIOD | BVFT Not firing None Vessel in transit
_ . 41.55208°N . 850 m/ . .
107 23-Jun 19:26 | Fin whale 1 012.72605°W Not firing UN DV BV Not firing None Vessel in transit
_ . 41.55785°N y 3270 m/ . .
108 23-Jun | 19:45 | Unid. whale 1 012.68913°W Not firing UN BV Not firing None Vessel in transit
) Common 41.79507°N . 270m/ . .
109 24-Jun | 10:48 dolphin 2 011.18783°W Not firing PVISD FT Not firing None Vessel in transit
) Common 41.92085°N . 270m/ . .
110 24-Jun | 15:55 dolphin 2 010.60113°W Not firing TV POFT Not firing None Vessel in transit
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Rif:rd Date (E.?:) Species Gsr::;p Vessel Position Actﬁ:i)tl;r;:tial 'gg;g?ig::l C?Q:u(::l;;ce MKE?;:’" Comments
Detection Activity

11 | 25Jun | 06:27 dC;mnO” 5 0%%319%?3%%% Notfiring | PE/BH | POFT ,\}Stoﬁrr‘i“n/g None | Vesselin transit
112 | 15Jul | 05:45 ?;rs;;e 2 0‘8127%3;12%'\\‘,\/ Notfiring | PV/SD | S8 hl7c())t0firr];n/g None | Vesselin transit
113 15-Jul 07:04 | Striped dolphin 7 0%1055%%72?\\]/\/ Not firing v PO ST hlsgtofirr];n/g None Vessel in transit
114 | 15-ul | 07:15 g;f;rr‘l“ﬁed 2 0‘8%10%%98%'\\‘,\/ Not firing AV | FT l\?ostofirr?n/g None | Vessel in transit
115 | 15-Jul | 08:02 :’;Eﬁ?‘“ﬁed 2 0‘8%125;26%%'\\‘,\/ Notfiing | PV/SD | FT ngtofirr?n/g None | Vesselin transit
116 | 15-Jul | 08:20 :’;Eﬁ?‘“ﬁed 2 0%%13%%%% Notfiring | PV/SD | FT hlzgtofi?;n/g None | Vessel in transit
17 | 1500l | 10:02 mi:léba'ee” 1 0‘8%172‘2%50'\\‘,\/ Not firing AV | BV r\?gtoﬁrr?n/g None | Vessel in transit
118 | 15-Jul | 10:38 yvﬂi:léba'ee” 1 0%%1)%%1022'\\‘,\/ Notfiring | PV/OD | BV DV r\?gtoﬁrr?n/g None | Vesselin transit
119 15-Jul 10:59 | Fin whale 3 0%10%%1275?\\1/\/ Not firing PV/IOD | DVFT Nzc())tofirr?n/g None Vessel in transit
120 15-Jul 11:12 | Fin whale 1 0%10%?272?\\:\/ Not firing TV DV NS lll(c))(t)%rmg/ None Vessel in transit
121 15-Jul 12:44 | Fin whale 2 0%115457%02?\\]/\/ Not firing PE/AH | DV NS lll(c))(t)%rzrr]lg/ None Vessel in transit
122 15-Jul 13:23 | Fin whale 2 0%165156%571% Not firing PVISD SA llll(t)?lr:?lg/ None Vessel in transit
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Source

CPA Source

Record Time . Group " O Movement/ Mitigation
Date Species . Vessel Position | Activity Initial . | Source . Comments
No. (UTC) Size Detection Behaviour Activity Action
_ . 42.15598°N . 600 m/ . .
123 15-Jul 13:46 | Fin whale 2 010.71167°W Not firing TV DV FT Not firing None Vessel in transit
_ Unidentified 42.15692°N . 270 m/ . .
124 15-Jul 15:14 dolphin 1 011.07225°W Not firing PV/SD UN Not firing None Vessel in transit
) Common 42.14582°N . 300m/ .
125 16-Jul 15:28 dolphin 3 013.29982°W Not firing TV PO SA Not firing None Deploying gear
. Unidentified 42.11423°N 1074 m/ Animal exposed to received sound
126 | AT-dul 1 09:45 1y een whale L 012.208650w | Fullvolume | PVIOD | DVET | pyvoiume | NOM® | jovels greater than 160 dB.
) . 42.12958°N 1900 m/ Animal exposed to received sound
127 21-Jul 10:25 | Fin whale 1 012 45357°W Full volume | PV/OD | DV NS Full volume None levels of 160 dB.
) . 42.13132°N 2300 m/ Animals exposed to received
128 21-Jul 11:24 | Fin whale 5 012.33912°W Full volume AV DV ST Full volume None sound levels of 160 dB.
_ . 42.13157°N FF SA 5800 m/
129 21-Jul 12:14 | Fin whale 4 012.26015°W Full volume AV DV Full volume None
. Unidentified 42.17672°N 2800 m/ Animals exposed to received
130 | 21-dul 1581 ohin | o12.14608°w | Fullvolume | PVISD | PO b ioiume | NO"® | sound levels of 160 dB.
500 m / Animals exposed to received
_ . 42.13722°N e Power | sound levels of 180 dB. Observed
131 22-Jul 09:20 | Seiwhale 1 012.12790°W Full volume PE/AH | DV ST Mlgﬂﬁnon down leaving 180 dB safety radius,
g resumed full volume.
) . 42.15675°N 4350 m/ Animals exposed to received
132 22-Jul 11:32 | Fin whale 4 012.08963°W Full volume PVISD | DV ST Full volume None sound levels of 160 dB.
) . 42.15143°N DV NS 4100 m/ Animals exposed to received
133 22-Jul 15:18 | Fin whale 3 012.49728°W Full volume PE/AH SA Full volume None sound levels of 160 dB.
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Source

CPA Source

Record Time . Group " O Movement/ Mitigation
Date Species . Vessel Position | Activity Initial . | Source . Comments
No. (UTC) Size Detection Behaviour Activity Action
_ Unidentified 42.14922°N 5500 m/
134 22-Jul 16:57 whale 4 012.65070°W Full volume UN BV Full volume None
) Unidentified 42.14898°N 700 m/ Animals exposed to received
135 22l 1707 oiohin 15| o1267803cw | Fulvolume | AV FFFT civoume | N | sound levels of 160 B,
) . 42 14717°N 4096 m/ Animal exposed to received sound
136 22-Jul 18:22 | Fin whale 1 012.79905°W Full volume PV/ISD | DV SA Full Volume None levels of 160 dB.
Powered down before animals
N o 400 m/ entered 180 dB safety radius. Not
137 | 23ul | 12:41 | Unidentified 6 42.17288°N 1k oivoume | TV | STSA | Mitigation | "O™e" | observed leaving 180 dB safety
pilot whale 012.59268°W it down : . .
firing radius, waited 15 min. before
resuming full volume.
. Unid. baleen 42.12255°N 3000 m/ Animal exposed to received sound
138 | 24ddl | 1225 e L 013.0407gew | Fullvolume | PVIOD BV pioume | NOM® | jevels of 160 dB.
) . 42.12283°N 1535 m/ Animal exposed to received sound
139 24-Jul 18:42 | Fin whale 1 012.38835°W Full volume PV/IOD | DVFT Full volume None levels of 160 dB.
) Unid. baleen 42.13198°N 950 m/ Animal exposed to received sound
140 | 26-dul 10615 e 1 013.055120w | Fulvolume | AV BYET poume | NO® | levels of 160 dB.
) Unidentified 42.13743°N 2614 m/ Animals exposed to received
141 | 26-dul ] 08:44 4 in 10| o1281400ow | Fullvolume | PVIOD | POFT | £ voiume | NO"® | sound levels of 160 dB.
i Unidentified 42.14070°N 750m/ Animals exposed to received
1421 264l 10:58 g oohin 12| o12570620w | Fulvolume | PEIAH | NSDVH covoume | NO"® | sound levels of 160 dB.
) 42.14070°N 3900 m/ Animal exposed to received sound
143 26-Jul 11:09 | Sperm whale 1 012 57062°W Full volume PV/OD | DV ST Full volume None levels of 160 dB.
) . . 42.14532°N 800 m/ Animals exposed to received
144 26-Jul 15:30 | Striped dolphin 50 012.11572°W Full volume PV/IOD | POFT Full volume None sound levels of 160 dB.
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Source

CPA Source

Record Time . Group " O Movement/ Mitigation
Date Species . Vessel Position | Activity Initial . | Source . Comments
No. (UTC) Size Detection Behaviour Activity Action
D o Animals exposed to received
145 | 26-Jul | 16:36 | Unidentified 6 4200473°N 1 e voume | UN | POFT | 2890M/ T None | sound levels of 160 dB. Possibly a
dolphin 012.05890°W Full volume .
duplicate of Det. 144,
. Unid. baleen 42.14915°N 700 m/ Animal exposed to received sound
146 | 27-dul 1 12:44 e T | o012.135330w | Fullvolume | PVIOD | DVNS | pyvoume | NOM | jevels of 160 dB.
) Unid. baleen 42.16162°N 2000 m/ Animal exposed to received sound
147 | 28-dul 1913 e T | o1260e57ow | Fullvolume | PEIAH BV Eoume | N | jevels of 160 dB.
) Unid. baleen 42.13198°N 1500 m/ Animal exposed to received sound
148 1 28l ) 0639 e 1 012.30840°w | [ullvolume | PVIOD DVNS | ey ume | NOM® | jevels of 160 dB.
) . 42.18618°N 1100 m/ Animals exposed to received
149 30-Jul 07:06 | Fin whale 2 012.09035°W Full volume V DV MI Full volume None sound levels of 160 dB.
. Unidentified 42.17413°N 2700 m/ Animals exposed to received
150 | 30-Jul | 16:00 1 i 12| o1297545ew | Fullvolume | PEAAH | POFT | poiume | NO"® | sound levels of 160 dB.
) Bottlenose 42.19030°N 2200 m/ Animals exposed to received
191 31l 1139 4 ohin T | o1230085cw | Tullvolume | PEIAH | SANS | cidime | N | sound levels of 160 dB.
0 600 m/ Concentration of feeding whales
152 | 31-Jul | 14:03 | Finwhale 3 4218735°N 1 coyvoume | PE/AH | FFDV | Mitigation | 2" | observed within 160 dB safety
012.62007°W iy down .
firing radius.
_ Unidentified 42.15202°N y 1035m/ .
153 31-Jul 18:24 whale 1 013.03445°W Not firing UN BV Not firing None Retrieving gear.
_ . 42.40803°N . 400 m/ . .
154 1-Aug 14:28 | Fin whale 3 011.05077°W Not firing PV/ISD | DVDI Not firing None Vessel in transit.
_ Unidentified 42.33188°N . 3000 m/ . .
155 1-Aug 18:06 baleen whale 4 010.48463°W Not firing UN BV Not firing None Vessel in transit.
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Summary of acoustic detections of protected species during the Galicia Basin 3D seismic survey.

Record Time Group S S I | Mitigation
Date Species : Vessel Position | Activity Initial Acoustic Detection Details Source . Comments
No. (UTC) Size . . Action
Detection Activity
15- |, 42.09355°N Low frequency clicks were 1000 m / Correlates with visual
1 11:44 | Sperm whale 1 0 Full power | detected for 1 minute aurally and None .
Jun 012.07982°W : . Full volume detection 65.
via the LF click detector.
. " o . . . Detection during daytime. No
. Unidentified 42.13266°N High frequency click trains swept . :
2 21-Jul | 13:51 dolphin 2 012.09848°W Full volume from a bearing of 92-130 degrees. Unknown None zg?rtglt:t?oer?us visual
A bold HF click train at a 90 degree
bearing was first noted at 22:49
UTC. Immediately after numerous
whistles were detected aurally, by
. Unidentified 42.13911°N Spectrogram and the Whistle and Detection during night time,
3 23-Jul | 22:49 dolphin 5 012.46638°W Full volume Moan Detector. For 3 minutes Unknown None no visual correlation.
sinusoidal and upsweeping whistles
were continuously detected, ranging
between 10-23kHz. The final time of
detection was 22:56.
o Broad band low frequency clicks
4 28-Jul | 14:50 | Sperm whale 1 Oﬁzz 12%117270’;1/\/ Full volume | detected aurally by operator as well FU r?lknolwn ! None No visual correlation.
) as on spectrogram. ull volume
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APPENDIX H: species of birds and other wildlife observed during the Galicia Basin 3D seismic survey.

Approximate

Approximate

c . . Number of Number of Days

ommon Name Family Genus Species . . .
Individuals Species Was

Observed Observed

Arctic Tern Sternidae Sterna paradisaea 1 1

Barn Swallow Passeriformes Hiruno rustica 2 1

Black-headed gull Laridae Chroicocephalus ridibundus 1 1

Bonaparte's Gull Laridae Chroicocephalus philadelphia 1 1

Cattle Egret Ardeidae Bulbulcus ibis 1 1

Cory's Shearwater Procellariidae Puffinus gravis 163 28

Eleonora's Falcon Falconidae Falco eleonorae 1 1

Gray-headed Gull Laridae Chroicocephalus cirrocephalus 3 2

Great Skua Stercorariidae Stercorarius skua 2 2

Iceland Gull Laridae Larus glaucoides 1 1

Lesser Black-backed Gull Laridae Larus fuscus 9 4

Northern Fulmar Procellariidae Fulmarus glacialis 1 1

Northern Gannet Pelecaniformes Morus bassanus 52 15

Red phalarope Scolopacidae Phalaropus fulicarius 1 1

Wilson's Storm Petrel Hydrobatidae Oceanites oceanicus 100 1

Yellow-legged gull Laridae Larus michahellis 460 8

UID Cormorant Pelecaniformes - - 5 1

UID Jaeger Stercorariidae Stercorarius Sp. 5 2

UID Shorebirds - - - 19 2

UID Swallow Passeriformes - - 1 1

Unidentified seabird - - - 3 1
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Approximate Number

Approximate Number of

Common Name Family Genus Species of Individuals Days Species Was
Observed Observed

Blue shark Carcharhinidae Prionace glauca 1 1
Bluefin Tuna Scombridae Thunnus thynnus 3 1
Flying Fish Exoceoetidae 3 3
Portuguese Man-O-War Physaliidae Physalia physalis 3 3
Bee - - - 1 1
Butterfly - - - 2 2
Barnacles - - - 150 2
UID Flies - - - 40 2
UID Butterfly - - - 6 4
UID Moth - - - 4 3
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