
Meagan J. Cummii1gs 
Marine Enviromnental & Safety Coordinator 
Dcpmtment of Marine Op rations 
Lamont-Doherty Earth Ob. ervatory 
P.O. Box 1000 
Palisades. cw York. 10964-8000 

Dear Ms. Cummings: 

UNITED STATES DEPARTMENT CF COMMERCE 
National Oc anlc and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 
S tiver Spring . MD 20810 

MAY 3 1 2013 

Enclos dis an Incidental Harassmem Authorization (lHA) jssued to the amont-Dohe1ty 
Earth Observatory, under the authority f section 10 I (a)(5)(0) of the Marine Mammal 
Protection Ad (16 U.S.C. 1361 et seq .). to harass small numb rs ofmarint: mammals. b. 
Level B harassment, incid ntal to the R!V Marcw G. Langseth' marine g.e physical 
survey in the north ast Atlantic Ocean during June to July _o 13 . 

You are required to comply with the conditions contained in the IHA which have also 
b en includ d as Terms and Conditions for incidental take of endangered species in the 
Biological Opinion. In addition, you must ubmit a report lo the ational Marine 
Fisheries ervic 's (NMFS) Office of Protec ted Resources v.ithin 90 days of th 
completion of Lhc cruise. The I HA rcqnire monitoring of marine mammals by qualified 
individuals before, during, and after sei ·mic activities nd reporting of marine mammal 
observations, including species. numbers. and behavi "1ral modificatio p tentially 
re ulling fr01 this activity. 

lf you have any qt.1 stions concemin ' the U-lA or it · requirements, please eontact llowan.J 
Goldstein, Jeannine Cody, or Jolie 1-Iarri n, Offic of Protected Res mces, NMFS, at 
301-427-8401. 

··incerely, 

"lb~f~ta&. 
Donna . Wi. ting / 
Director 
Oftice of Protected Resources 

Encl sure · 
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UNITIEO STAT ES DEPARTMENT OF COMMERCE 
atlonal Oceanic and Atmospheric Administration 

NATIO'JAL MARINE FISHERIES SERVICE 
S lvar Spring , MD 2091 0 

Incidental Harassment Authorization 

The National Marine Fisheries Service (_NMFS) hereby authorize Lamont-Doherty Earth 
Observatory of Columbia University (L-DEO), P.O . Box 1000, 61 Route 9W, Pali sades. Ne\\ 
York 10964-8000, under ection lO I (a)(S)(D) of the Marine Mammal Protecti on Act (MMPA) 

L6 U.S.C. 137l(a)(5)(D)), to harass small numbers of marine mammals incidental to a marine 
g~ophysical (seismic) survey conducted by the R 'V A/arcus G. Lang~erh (Langse!h ) in the 
northeast Atlantic Ocean, June t July 2013: 

1. This Auth01ization is valid from June 1 through August 25, 2013. 

2. This Authorization is valid only for the Langseth's spc·;;iiled adivities ~sociated Nith seismic 
survey operations as specified in lhe L-DEO's Incidental 1 Jarassment Authorization application 
and th National Science FmmdaLion's (N F) associated Environmental Ana/ysi. of a Marine 
Geophysical Survey by the RITT i\lfarcus G. Langseth in th~. · Norfhea. t Atlantic Ocean. June-July 
201 3 in the following specified geographic area: 

(a) An area between approximate ly 41.5° to 42.5° North by approximately 11.5° to 
17.5° West in the northeast Atlantic Ocean to the west of Spain. 

3. Spe ie Authorized and Level ofTal' es 

(a) Tilis authorization limits the inciJental taking of marine mammals. by Level B 
harassment onl , to the following species in t e waters ofthe northeast Atlantic Ocean: 

(i) Mvsticetes - see Table 1 (attached) for authorized spectes and take 
numbers. 

(i i) Odontocetes- see Table 1 (attached) for authorized spe-eics and take 
numbers. 

(iii) During the seismic activities, if the Holder of th.is Authorization 
encounters any marine mammal species under NMFS jurisdiction dming seismic 
activities that are not listed in Table L (attached) for authorized taking and are 
like!;, to be exposed to sound pressure levels (SPLs) greater than or equal to 160 
decibels (dB) re 1 f.!.Pa ( nns ), then the ] Iolder of this AuthOJi.taf on must alter 
speed or course, power-dov.'U, or hut-down the airguns to avoid take. 

(b) rhis Authorization prohibits the taking by injury (Level A harassment), serious 
injury. or death of any of th species listed in Condition 3(a) above or the taking of any 
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kind of any other species of marine mammal thus, it may resutl in tbe modi lication, 
suspension or revocation of this Aulhorizalion. 

4. This Authorization limits the methods authorized for taking by Level B harassment to the 
following acoustic somces without an amendment to Lhis Authorization: 

(a) An 18 Bolt airgun array with a total capacity of 3,300 in3 (or sma!Jer)~ 

(b) A multi beam ech sounder; 

(c) A sub-bottom pro filer; and 

(d) An acoustic release transponder us d to cmmmmic tc with ocean bottom 
seismometers (OBS). 

5. The taking o f any marine mammal in a manner prohibited tmder this Authorization must be 
reported immediately to the Office of Protected Resource , NMFS, at 301-427-8401 . 

6. Mitigation and Monitoring Requirements 

The Holder of this Authorization is required to ir plement the following mitigation and 
monitoring requirements when conducting the spt~cified activities to achieve the least 
practicable impact on aftl cted marine mammal species or stocks: 

Protected Species Ob. ervers and Visual Monitoring 

(a) Utilize two, National Marine isheri s S rvice (NMFS)-qualified, vessel-based 
Protected Speci s Vi ual Obser er s (P VOs) (except during meal times and restroom 
breaks, when at least one P VO shall be on watch) to visually atch for and monitor 
marine mammals near the seismic sou ce ves- l during daytime airgun operation · (from 
nautical twilight-dawn t nautical twilight-dusk) and b fore and during start- ps of 
airguns day or night. 

(i) The Langseth's essel crew shall ~ ts assist in detecting marine mammals. 
when practicable. 

(ii) PSVOs shall have access to reticle bin culars (7 x 50 fujioon). big-eye 
binoculars (25 x 150), laser range-finding binoculars, and thennal imaging 
cameras. 

(iii) PSVO shifts shall last no l nger tban 4 hoLU·s at a time. 
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(iv) When feasible. PSVO_ shall also make observations during daytime 
periods when the seismic . ystem is not operating for comparison of animal 
abundance and behavior during. between. and after airgun operations. 

(v) PSVO shall c ndu t monitoring while the airgun array and streamer(s) 
are being deploy d or re o-...ered from the water. 

(b) PSVO(s) shall record tl1e following infom1ation when a marine mammal is 
sighted : 

(i) Species, group ize, age/size/s x categories (if determinable), behavior 
when flr t sighted and after initial sighting, heading (if consistent), bearing and 
distance from seismic vessel, sighting cue, apparent reaction to the airglms or 
vessel (e.g., none, avoidance, approach, paralleling, etc., and including responses 
to ramp-up), and behavioral pace~ and 

(i i) Time, location. h ading speed, activity of the vessel (including number of 
airguns operating and whether in state of ramp-up or power-down). Beaufort sea 
state and wind force, vi.;ibility, and SllU glare; and 

(iii) The data listed w1d r Condition 6(b )(ii) shall also be recorded at the start 
~md end of each observation watcb and during a watch when ver there is a change 
in one or more of the variable . 

Passive Acouslic Monitoring 

(c) Utilize the passive acoustic monitoring (PA1\.1) sy tern, to tbe 1 aximum extent 
practicable. to detect and allow some localization of marine mammals around the 
Langseth during all airgun operations and during most periods when airgun , are not 
operating. One NMFS-qualifi d Protected pecies Observer (PSO) and/or expert 
hioacoustician (i.e., Protected Species Acoustic Observer lPSAO]) shall monitor the 
PAM at all time in shifts no longer than 6 hours. An expert bjoacoustician shall design 
· 1d set up the PAM system and b~ present to operate or oversee PAM, and available 
when technical issue ccur during the survey. 

(d) Do and record the follo-wing when an animal is detected by the PAM: 

(i) Notify tbe on-duty PSVO(s) immediately of the presence of a vocalizing 
marine mammal so a power-down or shut .. down can be initiat _d, if required: 

(ii) Enter the information regarding th vocalization into a database. The data 
to be entered include an acoustic encounter identification number, whether it was 
linked with a visual sighting, date. time when first and last heard and whenever 
any additional information was recorded, position and water depth when iirsL 
detected, bearing if determinable. species or species group (e.g;., unidentified 
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dolphin, spetm whalt: ). types and nat me o · ounds heard (e. a., clicks, continuous. 
sporadic. whistles. reaks, bur t pulses, strengtt of signal, etc.), and any other 
notabl intorn1ati n. The acoustic de e tion can also be r corded for further 
analysis. 

Bujl'er and Exclusion Zones 

(e) Establ ish a 160 dB re 1 11Pu (m1s) butTer zone as well as 180 dB re 1 f.tPa (nns) 
xclw ion zone fl r marin man1mals befor the 2-str.ing airgun array (3,300 in3

) is in 
operation; and a 180 dB re 1 ~LPa (rm exclusion zon. befl r a single airgun (40 in ) is in 
operation, respectively. Se Tabl 2 (atta hed) f r distance and exclusion zones. 

Visual Allonitoring at the Start ofAir~un Operations 

(1) Visually obs rve the en1ire extent of ti1e e:clusion zone (180 dB re 1 ~tPa [tm] 
f r cetaceans: se Table 2 [attached] r r distanc s) usin NMFS-qualified PSVOs, for at 
lea t 30 minutes prior to startin0 the airgun array (day or nigh ). 

(i) lftbe PSVO finds a marine mammal witbin the exclusion zone, L-DEO 
must delay the eismic survey w1til U1 marine mammal( ) h left the area. 1 f the 
PSVO ee a marin mammal that surface , then dives below the surface, the 
PSVO shall wait 30 minutes. lfthe P"VO s e ' no marine mammals during ti1at 
time, he/she should assume U1at the animal bas m v d beyond the exclusion zone. 

(ii) If for any reac;on the entire radius cannot be seen for the ntire 30 minutes 
(i.e., rough seas, fog. darkness), or if marine mammal are ncar. approachjng, or 
wilhin the exclusion zone, the airgun may not be resume airgun op ration . 

(iii) l f ne airgun is already rW111in~ at a source level of at least 180 dB re 1 
~lPa (rms). L-DEO may tart the second rurgun. and sub equent airguns, without 
observing th entire exclusion z ne for 30 mi nutes prior, provid d no marine 
mammals are known to be near the rcl vant exclusion zone (in ac ordance with 
Condition 6lg] below). 

Ramp-up Procedures 

(g) Ramp-up pr cedur s at t he start of se1smk operations or after a shut-dow11 -
Implement a ·'ramp-up· procedure when starting up at the be inning of seismic 
operations or an_ ime after the enlil'e a.JTay has b ·.en but-down for more than 8 minut s 
which means start the smal lest gun tirst and add airguns in~ sequenc~ such that the 
source level of the <may shall increas in rtep n t exc eJ.ing approximately 6 dB per 5-
minute period. During ran1p-up, the PSVOs . hal l m nitor the 180 dB exclusion zone for 
cetaceans. and i f marine mammals are sighted wi thin or about to nter the rele ant 
exclusion z ne, a power-d ~ or shut-Jown shall b implemented as though the full 
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array were operational. ·n1erefore. initiati n of ramp-up procedures from a shut-down or 
at the beginning of seismic operati n requires that the PSVOs be able to view th full 
exclusion zone as described in Condition 6(e) (above). 

Power-down Procedures 

(h) Power-down the airgw1( ) if a marine mammaJ is detected within. approaches. or 
enter the relevant exclusion zone (as defined in Tab! 2. attached). A p wer-down 
means reducing the number ol operating airguns to a single operating 40 in3 airgun, 
which red u es the e,·clusion zone to the degree that the animal(s) is no longer in or ab ut 
to enter it for the full airgun anay. Wben appropriate or possible, power-down of the 
airgun anay shall als occur when the vessel i mo ing from the end of one trackline to 
the start of the next tracktine. 

(i) Foll wing a pow r-down. if the marine mammal approaches the smaller 
designated exclusion zone, the airguns must then be completely shut-down. Airgun 
activity shall not resume until the PSVO has visually observed the marine manm1al(s) 
exiting Lbe exclusion zone and is not likely to r tum. or bas not been seen within the 
exclusion zone for 15 minutes for sp cies with shorter djve durations (small odontocetes) 
or 30 minutes for species with longer dive durations (mysti etes and large odontocetes. 
incl uding sperm, pygmy sperm. dwarf sperm. kilh~r, and beaked wbal~s) . 

(j) Following a power-down and subsequenl animal departure the airgun operations 
may re wue at full power. Initiation requiies that the P VOs can effectively monitor th 
full exclusion zones described in Condition 6( e). If the PSVO(s) sees a marine mammal 
withi or about to enter the rele ant zones, then a course/speed al~eration, power-down or 
shut-down will be im lementcd. 

Shut-down Procedures 

(k) Shut-down the airgun( ) i1 a marine mammal is detected within. approaches. or 
enters the relevant exclusion zone (as defined in Table 2, attached). A shut-down means 
all operating airguns are shut-do-wn (i.l; . . turn d oft). 

(I) Following a shut-down. if the PSVO ha. visually confinned lhat the animal bas 
departed the rele ant exclusion zone (and is not likely tor tLml) within a period Jess than 
or equal to 8 minutes after the .;hut-dow~ then th~ airgtm operations may resume at full 
power. If the PSVO has not obser ed the marine man1mal( ) exiting the exclusion zone. 
the airgun operations shall not resume for J 5 minutes for species wilh shorter dive 
durations ( mall odontocete ) or 30 minute, for specie-· with long r dive durations 
(mystkete and la:ro odontocetes. including p rm, pygmy spenn, dwarf spem1. killer, 
and beaked whales). Following a shut-down. the Langserh may resume airgun operations 
following ramp-up procedures described in Condition 6(g). 
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Speed or Course Alteratiun 

(m) Alt r speed or ourse durin!, seismic opera ion · if · marine mammal, based on its 
position i:Uld relative motion. appears likely to enter the relevant exclu:ion zone. If speed 
or course alteration is not safe or practicable, or if after alteration the mari e mammal 
stlli appears likely to enter the exclusion zone, further mitigation measures, such as a 
power-Jown or, hut-down, shall be taken. 

Survey Operations at Night 

n) Marine seismic surveys may continue into night and Jow-l ight houTs if such 
segment(s) of the survey is iuitiatetl when the entire rele ante ·elusion zones are visible 
and can be effectively monitored. 

(o) No initiation of airgun an·ay operations i permitted from a shut-down position at 
night or during low-light hours (such as in dense fog or h avy rain) when the entire 
relevant exclusion zone cam1ot be effectively monitored by the PSVO(s) on duty. 

(p) To the maximum ext nt practicabl , sch dule sei mic operations (i .e., shooting 
airguns) during daylight hours and OB operations (i.e., deploy/retrieve) to nighttime 
hours. 

Mitioation Airgun 

(q) Ose of small-vohune airgun (i.e .. mitigati n airgun) during turns and maintenance 
shall be operated at appro. ' imately one shot per minute and would not b operated for 
longer than three hours in duration. During tun or brief transits between eismic 
tracklines, one airgun will contmue operating. 

Special Procedures for Situations or Species of Concern 

(r) If a North Atlantic right whale (Eubalaena glacialis) is vi ' ually ighted, the 
ai rgun array shall be sh t-d wn regardless of the distance of the animal(s) to the sound 
sour e . The array shall not resume firing unLil 30 minutes after tbe Ia ' l document~;d 
whale isual sighting. 

(s) Concentrations of humpback (i'vfegaplera novaeangliae), sei (Ba/aenoptera borealis), 
fin (Ba!aenoptera physalus), blue (Balaenoptero rnusculu '),and/or spenn whales 
(Physeter macrocephalus) will e avoided ifpossibl (i.e .. exposing concentration of 
animals to 160 dB), and the array will be povvered-down if necessary. For purposes of 
the sw-vey, a concentmtion or group of whales will consist of three or more individuals 
visually sighted that do not appear t be traveling (e.g. feediJ g, socializing, etc.). 
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7. Reporting Requirements 

The l Iolder of this Authorization is required to: 

(a) Submit a draft report on all a tivities and monitoring rc.:;sulls Lo the Office of 
Protected Resources NMFS, within 90 day of the completio of the Langseth 's cruise. 
This report must contain and summarize Lhe tollovving information: 

(i) Dates, times, locations, heading, speed, weather, sea condition. (including 
Beaufort sea state and ind force), and associated activities during all seismic 
operations and marine mammal sightings: 

(ii) Species, number, location. distance from the vessel, and behavior of any 
marine mammals. as well as associated seismic activity (number of power-downs 
and shut-d wns), obs rved throughout all ·Jonit01ing activities. 

(ii i) An estimate of the number (by species) of marine mammals that: (A) are 
known to have been exposed to the eisrni':: activity (based on visual observat]on) 
at received levels greater than or equal to 160 dB re 1 ~LPa (rms) and/or 180 dB re 
1 11Pa (rms) for cetaceans vvith a discussio of any sp ific behaviors those 
individuals exhibited~ and (B) may have b'~en exposed (based on reported and 
corrected empirical values for the 36 airgun array and modeling measurements for 
the single airgun) to the seismic activity at received levels greater than or equal to 
160 dB rc 1 p.Pa (m1s) and/or 180 dB re I JJ.Pa (nns) for cetaceans \l ith a 
discussion ofthe nature of the probable consequences of that exposure on the 
individuaL that have been xposed. 

(iv) A de cription ofthe in1plementation and effectiveness of the: (A) temlS 
and conditions of the Biological Opinion·s Incidenlal Take Statement (attached); 
and (B) mitigation measures of the Incidental Harassment Authorization. For the 
Biological Opiruon, the report shall confirm the implementation of each Tem1 and 
Condition a well as any conservation recommendations, and describe their 
effectiveness, for minimizing the adverse ffects of the act ion o Endangered 
Speci s Act-listed marine mammals. 

(b) Submit a 1inal report to the Chief, Perm:its and Conserva ion Division. Office of 
Protected Resources, NMFS, V\ithin 30 days after r ceiving comments from NMFS on 
the ch·ait report. If NMFS d cidcs that the draft rt,porl need no comments. the draft 
report shall be considered to be lhe final report. 

Reporting Prohibited Take 

(c) In the tmanticipated ewnt that the specilied activity clearly causes the take of a 
marine mammal in a manner prohibited by this Authorization, such as an injury (Level A 
harassment), serious injury or mortality (e.g .. ship-strike. gear interaction, and/or 
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entanglement), L-DEO shall imm cliately cca e th ~ specified activilie~· and imrnc iatdy 
r port the incident to the Chief of th~.; Pctmits and Conservation Division, OJiice of 
Protected Resources, NMF , at 30 l -427-8401 and/ r by mail to 
Jolie.Harrison@noaa.gov. and Lloward.Goldstcin(.:llnoaa.gov. The r port must include 
the following infom1ation: 

(i) Tim , date, and locati n (latitude/longitud ) of tbe in ident; the name and 
typ of vessel involved: the vess r s speed during and leading up to the incident; 
description of the incident; status fall sound source use in the 24 hours 
preceding the incident; ;vater depth; environmental conditions (e.g., v.rind speed 
and direction, Beaufort sea state, cloud cover, and visibility); description of 
marine mammal observations in the 24 hours receding the incident: sp cies 
identification or descrip Lion of the animal(s) invol ed: the fat oftb animal(s); 
and photographs or video footage of the animal (if equipment is available). 

Activiti s shall not resume until NMFS is able to review the circumstances ofthe 
prohibited take. NMrS shall work with L-DEO to detennine what is necessary to 
minimize the Like I ihood of :ft.uther prohibited take and ensure MMP A compliance. L
DEO may not resume their activities until notified by NMF via letter, email, r 
telephone. 

Reporting an Injured or Dead Marine Mammal with an Unknown Cause of Death 

in the even that L-D 0 discovers an injured or dead marine mammal. and the lead PSO 
determines that the cause ofth ·.injury r death is unknown and the death is relatively 
recen (i.e., in less than a moderate state of decomposi tion as described in the next 
paragraph), L-DEO will immediately report the incident to the Chief of the Pern1its and 
Conservation Division, Ofll.ce of Protect d Resources, NMFS. at 301--427-8401. and/or 
by email to 1 lie.Harrison@.noaa. I.W . and IIowrud.Goldstein@noaa.gov. The report 
rnu t include the same information identified in ondition 7(c)(i) above. Activities may 
continue while NMFS reviews the circumstance of the incident. NMFS will work with 
L-DEO to determine wheth r modifications in the acti ities are appropriate. 

Reporting an lnjz11·ed or Dead vfarine .Mammal Not Relarec to the Activities 

ln the vent that L-DEO disc vers an injured or dead marin mammaL· 1d tb - lead PSO 
det rm.ines that the injmy or death is not associated with or related to the activities 
authori zed in Condition 2 of this f uthorizalion (e.g., previously wmmded animaL carcass 
with moderate to advru1ced decomposition. or scavenger damage), L-DEO shall r port the 
incident to the Chief of the Permits and Conse ation Division, Office of Protected 
Res urces, NMFS, at 301-427-8401, an or by email to Jolie.Hani o @noaa.gov, and 
Jloward.Goldstein@noaa.gov. within 24 hours ofthe discovery. -DEO shall provide 
photographs or video foo tage (if available) or other documentation ofthc stranded animal 

http:lIoward.Goldstein\ainoaa.gov
http:pnoaa.gov
http:Howard.Goldstein@,noaa.gov
http:Tolie.Harrison@,noaa.gov
mailto:ue.Harrison@noaa.!!O
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sightjng to NMfS and the Marine Mammal Stranding Networh.. Activities may continue 
while NMFS reviews the ci rcum tances fthe incident. 

9. Endangered Species Act Biological Opinion and lncident I Take Statement 

(a) L-DEO is required to comply with the lerrns and Conditions of the incidental 
Take Statement corr sponding l NMF. ·s Biological Opinion issued to both NSF and 
NMfS's Office of Protected Resources, Pem1its and Conservation Division (attached). 

(b) A copy of this Aulhorization and the Incidental Take Statement mu t be in the 
possession of all contractor and PSOs operating under the authority of this [ncidental 
Harassment Authorization. 

Donna S. Wieting 
Director 
Office of Protected Resources 
National Marine Fisheries Ser icc 

Attachments 

MAY 3 1 2013 

Date 

9 



Attachment 
Table 1. Authorized take numbers, by Level B harassment, for each marine mammal 
species during L-DEO's marine seismic survey in the Jllorthca. t Atlantic Ocean, June to 
Julv 2013. 

Species Authorized Take in 
the N mt heast 

Allanlic Ocean 
Study Area 

Mysticetes 
North Atlantic right whal . 

0 
(Eubalaena glacialis) 
Humpback wbal c 

2 
(lvfegaptera novaeangliae) 
Minke whale 
(Baiaenoptera acutorostrala) 3 

Sei whale 
106 

(Balaenoptera physalus) 
Fin whale 

L002 
(Balaenoplera borealis) 
B I ue "'I-V hale ~ . 
(Balaenoptera musculus) 

.) 

Odontocetes 
Sperm whale 

159 
(Plryseter macrocephalus) 
Unidentified Kogia spp. 
Pygmy spenn whale 
(Kogia breviceps) and/or 0 
Dwarf sperm whal 
(Kogia sima) 
Cuvier"s beaked whale 

32 
(Ziphius cal'iroslris) 
Noribem bott.lenos whale 

4 
( Hyperoodon ampul/at us) 
Unidentified .Me ·op!odon 
beaked whale (Nfesop/odon 
spp. include True's [lvf. 
nrirus], Gervais' lM. 

7 
europaeus], Sowerby's [.Nl 
bidensJ, and Blainville's 
beaked whale [ 1. 
densirostris n 
Botth::no e dolphin 40 
(Tursiops truncatus) 
Atlantic spotted dolphin 0 
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(Stenelia .fro ntal is) 
Striped dolphin 

378 
(Slene lla coeruleoalba) 
Short-beaked common 
dolphin 62 
(Delphinus delphis) 
Ri so's dolphin 

4 
(Grampus f{riseus) 
Pygmy killer wl ale 

0 
(Feresa attenuata) 
False killer whale 

10 
(Pseudorca crassidens) 
Ki 11er whale 

5 
( Orcinus orca) 
Shm1-fi nned pilot whale 
(Globiceplwla 5 
macrorhynchus) 
long-finned pilot whale 

8 
(Giobicepha/a melas) 

Table 2. Modeled di tances to which sound levels greater than or equal to 160 and 180 dB 
cotdd be received during the marine sci mic survey in the northeast Atlantic Ocean during 
J J I 2013 Th b ff d I . di' d f t . . 'f f unc to ury . c u eran exc us1on zone ra tare use or nggcnng Dll 1ga IOn. 

Predicted RMS Distances (m) 

Source and 
Sbut-down 

Level B 
Volume 

Tow Depth (m) Water Depth (m) Exclusion Zonl: 
Harassment Zone 

for Cetacean 
l60 dB 

180 dB 
Single Bolt 

Airgun 9 Deep (> 1,000) 100 '\85 

40 in3 

2 Strings 
18 Airglll,lS 9 Deep(> 1 ,000) 568 4,550 
3,300 in-' 

-
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