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CRE Response to NGO Sperm Whale Comments 

 

 
I. Executive Summary 

 

On June 14, 2011, the National Marine Fisheries Service („NMFS”) published notice that the 

Bureau of Ocean Energy, Management, Regulation and Enforcement (“BOEMRE”) had 

submitted to NMFS a revised application for Take authorizations under the Marine Mammal 

Protection Act (“MMPA”). This revised Take application applies to oil and gas seismic 

operations in the Gulf of Mexico (“GOM”). NMFS solicited public comment on its revised Take 

application.
1
 

 

Several NGO environmental and conservation groups filed joint comments on BOEMRE‟s 

revised application to NMFS for GOM take rules under the MMPA.
2
 These NGO comments 

argue that current regulation does not adequately protect GOM marine mammals from oil and 

gas seismic.  The comments provide very little factual support for this argument. They do, 

however, claim that the Sperm Whale Synthesis Report (“Synthesis Report”) shows adverse 

effects on sperm whale foraging.
3
 

 

The NGO comments are incorrect with regard to harm. Under current regulation, seismic does 

not harm sperm whales or any other marine mammals. The Sperm Whale Synthesis Report does 

not support adverse foraging effects. A technical analysis of the foraging data reveals many 

flaws, and other sound studies show no effect on whale foraging. 

 

NMFS recently concluded in its biological opinion for another seismic Take application that the 

Synthesis Report and other studies suggest that seismic does NOT affect Sperm Whale foraging:   

 

 “These studies suggest that sperm whales exhibit considerable tolerance of seismic 

 sources (e.g., no apparent disruption of behaviors such as foraging or calling), or possibly 

 some degree of habituation.”
4
 

 

 

 

 

 

                                                           
1
 NMFS‟ Federal Register notice soliciting public comment is available online at 

http://www.gpo.gov/fdsys/pkg/FR-2011-06-14/html/2011-14742.htm  
2
 The NGO comments are available online at 

http://www.nmfs.noaa.gov/pr/pdfs/permits/boemre_comments2011.pdf  (scroll down to near the 

end of the posted public comments).  
3
 The Sperm Whale Synthesis Report is available online at  

http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf   
4
 NMFS Biological Opinion on USGS Geophysical Survey in Gulf of Alaska 

(June 2011), pages 73-74. 

http://www.gpo.gov/fdsys/pkg/FR-2011-06-14/html/2011-14742.htm
http://www.nmfs.noaa.gov/pr/pdfs/permits/boemre_comments2011.pdf
http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf
http://www.nmfs.noaa.gov/pr/pdfs/consultations/biop_usgs2011.pdf
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NMFS‟ biological opinion also correctly concluded: 

 

 “The evidence available leads us to conclude that exposure to seismic pulse energy from 

 the proposed seismic activities is not likely to cause a reduction in an individual whale‟s 

 growth, survival, annual reproductive success, or lifetime reproductive success (i.e., 

 fitness). As a result, we do not expect the proposed action to have an effect on the 

 extinction risk of the population(s) these individuals represent or the whale species these 

 population(s) comprise.”
5
 

 

 

II. There Is No Harm to Sperm Whales or other Whales under Current Regulation 

 

BOEMRE's Supplemental Environmental Impact Statement for proposed oil and gas Lease Sale 

218 in the GOM Western Planning Area (“SEIS”) contains an extensive discussion of sperm 

whales, other marine mammals, and sound. This SEIS correctly concludes:   

 

 "In addition, NTL 2007-G02, „Implementation of Seismic Survey Mitigation Measures 

 and Protected Species Observer Program,‟ minimizes the potential of harm from seismic 

 operations to marine mammals. These mitigations include onboard observers, airgun 

 shut-downs for whales in the exclusion zone, ramp-up procedures, and the use of a 

 minimum sound source. Therefore, no significant cumulative impacts to marine 

 mammals would be expected as a result of the proposed exploration activities when 

 added to the impacts of past, present, or reasonably foreseeable oil and gas development 

 in the area, as well as other ongoing activities in the area."
6
 

 

This SEIS also correctly concludes:  

 

 "Marine mammals may exhibit some avoidance behaviors, but their behavioral or 

 physiological responses to noise associated with the proposed action, however, are 

 unlikely to have population-level impacts to marine mammals in the northern Gulf of 

 Mexico."
7
 

 

MMS/BOEMRE and the National Research Council have similarly concluded that 

 

 "there have been no known instances of injury, mortality, or population level effects on 

 marine mammals from seismic exposure but… the potential for these types of impacts 

 may exist without appropriate mitigation measures. The MMS-approved seismic surveys 

 include mitigation measures designed to reduce the potential for effects to occur."
8
  

                                                           
5
 Id., page 86.  

6
 Page 4-150, http://www.gomr.boemre.gov/PDFs/2011/2011-034-v1.pdf   

7
 Page 4-145, http://www.gomr.boemre.gov/PDFs/2011/2011-034-v1.pdf   

8
 See, e.g., Outer Continental Shelf Oil & Gas Leasing Program,2007-2012 Final Environmental 

Impact Statement, page V-64 (MMS April 2007), available online at http://www.boemre.gov/5- 

year/2007-2012DEIS/VolumeII/5and6-ConsultationPreparers.pdf 

http://www.gomr.boemre.gov/PDFs/2011/2011-034-v1.pdf
http://www.gomr.boemre.gov/PDFs/2011/2011-034-v1.pdf
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NMFS itself has pointed out that 

 

 “to date, there is no evidence that serious injury, death, or stranding by marine mammals 

 can occur from exposure to airgun pulses, even in the case of large airgun arrays.”
9
 

 

With specific regard to sperm whale foraging effects, NMFS‟ recent biological opinion 

concluded: 

 

 “An experimental study of sperm whale reactions to seismic surveys in the Gulf of 

 Mexico was conducted, along with a study of the movements of sperm whales with 

 satellite-linked tags in relation to seismic surveys (see Jochens and Biggs 2003; 2004; 

 Jochens et al. 2006; Jochens 2008). Data show that during two controlled exposure 

 experiments with exposure to seismic pulses at received levels up to 148 dB re 1 μPa 

 (rms) over the octave band with most energy, there was no indication of avoidance of the 

 vessel or changes in diving behavior (Jochens et al.2006; Jochens 2008). In addition, 

 Madsen et al. (2006) report that seven of eight tagged sperm whales continued to perform 

 foraging dives throughout exposure to seismic airguns at levels up to 147 dB (rms) (the 

 eighth whale remained resting at the surface during exposure). Although the sample sizes 

 for these findings are small, the results are consistent with those off northern 

 Norway by Madsen et al. (2002). Jochens et al. (2006) report that visual observations of 

 sperm whale clusters during seismic studies in the Gulf indicated no significant responses 

 in terms of (1) heading relative to seismic surveys, (2) time spent at the surface during 

 surveys, and (3) surfacing rate from two hours before and after seismic survey lines 

 within 100, 50, or 25 miles. Although these studies suggest that sperm whales did not 

 exhibit horizontal avoidance of seismic activity, few exposures occurred above 160 dB 

 pk-pk (or approximately 144 dB rms), and further research is needed to examine 

 avoidance at higher received levels (Jochens et al. 2006). Jochens et al. (2006) also 

 speculate that sperm whales in that area may have some level of habituation to airgun 

 sounds. 

 

 These studies suggest that sperm whales exhibit considerable tolerance of seismic sources 

 (e.g., no apparent disruption of behaviors such as foraging or calling), or possibly some 

 degree of habituation.”
10

 

 

*** 

 “The evidence available leads us to conclude that exposure to seismic pulse energy from 

 the proposed seismic activities is not likely to cause a reduction in an individual whale‟s 

 growth, survival, annual reproductive success, or lifetime reproductive success (i.e., 

 fitness). As a result, we do not expect the proposed action to have an effect on the 

                                                           
9
 75 FR 49795-96 (Aug. 13, 2010), available online at  

http://edocket.access.gpo.gov/2010/2010-19962.htm  
10

 NMFS Biological Opinion on USGS Geophysical Survey in Gulf of Alaska 

(June 2011), pages 73-74.  

http://edocket.access.gpo.gov/2010/2010-19962.htm
http://www.nmfs.noaa.gov/pr/pdfs/consultations/biop_usgs2011.pdf


4 

 

 extinction risk of the population(s) these individuals represent or the whale species these 

 population(s) comprise.” 
11

 

 

NMFS‟ conclusions are consistent with the results of recent controlled sound exposure 

experiments on a sperm whale, which concluded: 

 

 “In neither CEE [controlled sound exposure experiment] did this individual appear to 

 demonstrate obvious behavioral responses, as seen in the dive profiles below; no clear 

 changes in the production of echolocation clicks were observed in either case.” 
12

 

      

 

III. The Sperm Whale Synthesis Report Does Not Support Foraging Effects 

 

The NGO‟s claim that seismic causes adverse effects on sperm whale foraging relies on one 

small aspect of the Synthesis Report (data on the foraging behavior of 8 tagged sperm whales in 

the GOM during exposure to airguns), and on a 2009 article which discusses this minor aspect of 

the Synthesis Report. 
13

 The 2009 Article rests on the assumption that whales' buzz rates reflect 

the rates of their foraging for food. It states in part:  

 

 The behavioral response experiments were performed in August-September of 2002 

 and June of 2003 in the northern Gulf of Mexico. The experimental procedure 

 involved the following steps: (1) tagging one or more whales with Dtags, (2) 

 following tagged whales at a distance to fix their surfacing locations, (3) after a 

 pre-exposure period, exposing the tagged whales to sound from an airgun array on 

 a dedicated seismic source vessel at a controlled distance, (4) continuing to follow 

 tagged whales after the airguns were turned off to record post-exposure behavior, 

 and (5) recovering the tag once it detached from the whale.
14

 

 

There are several factors that were not considered in the design and statistical analysis of this 

study that are particularly relevant considering the small sample size. 

 

 The results of the statistical analyses are presented in two documents, the Summary Report
15

 and 

the Synthesis Report, but there does not seem to be a unified report that presents all the results. 

                                                           
11

 Id., page 86. 
12 Biological and Behavioral Response Studies of Marine Mammals in Southern California, 

2010 (“SOCAL‐10”), Project Report, 26 February 2011, page 24, available online at 
http://www.cascadiaresearch.org/reports/SOCAL10_final_report-2010.pdf. 
13

 The Synthesis Report is available online at 

http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf  The  2009 article is Using at-

sea experiments to study the effects of airguns on the foraging behavior of sperm whales in the 

Gulf of Mexico, Deep Sea Research Part I: Oceanographic Research Papers, Volume 56, Issue 7, 

July 2009, Pages 1168-1181, P.J.O. Miller, M.P. Johnson, P.T. Madsen, N. Biassoni, M. Quero, 

P.L. Tyack, available online at http://thecre.com/pdf/Airguns.pdf.  
14

 See id., 2009 Article.   

http://www.cascadiaresearch.org/reports/SOCAL10_final_report-2010.pdf
http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf
http://thecre.com/pdf/Airguns.pdf
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Also the analyses in the two documents do not always agree. For example, there were apparently 

slightly different summary statistics for the same analyses in two different reports; and the 

Synthesis Report discusses a discrete distribution (Poisson) for the buzz production while the 

Summary Report seems to assume a continuous distribution for the buzz production.  

 

Availability of sperm whale prey was not evaluated during the controlled exposure experiments. 

Prey availability and density affects foraging behavior of sperm whales. The observed decrease 

in whale foraging behavior could have been caused by random differences in prey distribution 

and density. Whales in the controlled exposure experiments were at different locations. There are 

geographic variations in prey availability and density. The controlled exposure experiments 

occurred in different years and seasons (spring, early and late summer). There are seasonal and 

annual variations in prey availability and density. The statistical analysis in the Summary Report 

was based on individual whale differences (change scores), which may mitigate some of these 

problems. However, it is important to assess the level of prey availability to assure that the 

difference analysis is adequate to control for this important point. 

 

There were 2 adult males in the group of 7 exposed whales. It is uncertain whether gender and 

age differences in the exposed whales had an effect on foraging behavior. The authors state, “It is 

also reasonable to expect that different age/sex classes and individual whales with different 

histories of exposure would have different patterns of behavioral response.”
 16

 Some of the 

statistical analyses were based on difference scores that might mitigate the gender effect, but 

some test of the adequacy of the scores to account for these differences is important 

 

Control (non-exposed) whales included whales from locations other than the Gulf of Mexico. 

The sperm whale population in the Gulf of Mexico is genetically unique from those populations 

in the North Atlantic Ocean, Mediterranean Sea, and North Sea. Moreover, Gulf of Mexico 

sperm whales are also smaller than sperm whales from other areas. Differences in whale sizes 

and populations may be additional confounding factors.  Some of the statistical analyses 

were based on difference scores that might mitigate the size and location effects, but some test of 

the adequacy of the scores to account for these differences is important. 

 

The statistical model is a repeated measures ANOVA. This is appropriate for this type of 

experimental design, but perhaps not for the buzz production and movement data. The analysis 

for buzz production appears to be based on the buzz rate. The rate has a mean of about 0.01 

buzzes per second based on the discussion in the Synthesis Report. The rate would be about 36 

buzzes per hour and would not likely to be a continuous measure as required by the ANOVA. 

There does not seem to be any information concerning the specific measure used for pitching 

movement, so it is not possible to assess the appropriateness of this analysis. 

 

                                                                                                                                                                                           
15

Minerals Management Service. 2006. Sperm Whale Seismic Study in the Gulf of Mexico. 

Summary Report, 2002-2004. Minerals Management Service, Gulf of Mexico OCS Region OCS 

Study MMS 2006-034., available online at 

http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/3/3599.pdf  
16

 Synthesis Report, page 264, http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf 

http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/3/3599.pdf
http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/4/4444.pdf
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The authors report the significance level (p-value) for the exposure no-exposure comparison, but 

no other results. It is not possible to statistically assess the overall interpretation without these 

results. The authors should provide an ANOVA summary table. 

 

 Since the sample size is small and significance level of the test for a noise effect is near the 

critical 0.05 level (reported p values were 0.014 and 0.141 for the buzz and locomotion measures 

respectively), it is important to test the ANOVA assumptions necessary to assess the statistical 

significance of the results. Some of the tests that need to be done are: 

  

 ● a test for the serial independence of the data values; 

 

 ●  a test for the normality of the residuals; and 

 

 ● a test for the homogeneity of the variance among the individual whales. 

 

Figure 7.3.11 of the Summary Report shows a summary of the buzz.  It does not seem as if the 

variances can be considered homogenous.
17

 The lack of homogeneity can be due to variation in 

the response pattern from whale-to-whale or due to a different number of replicate measures 

from each whale. If there is a large difference in the number of replicates per whale then the 

standard analysis of the split plot ANOVA may not be correct. It is important to estimate the 

expected mean squares used to form the F-test to determine if they are correct for the sample 

sizes that were used. If the authors used the mean response then the homogeneity of the 

variances assumption would not be met and might invalidate the results. 

 

 The results of the analysis should be open to question until it can be shown that the ANOVA 

assumptions have been met. 

 

The results are presented as a percent change in behavior from noise exposure to no exposure, 

but the analyses are based on the observed data difference. If the authors wanted to report the 

results as a percent change, then the analyses should have been based on percent change. They 

could either analyze the difference score, as they did, and report a difference or they can analyze 

a ratio score and report the ratio. From the reported analysis we know there is a statistically 

significant difference (p =0.014) between the pitching during and after the air-gun noise, but 

we do not know if the percent change is statistically significant. The analysis can be thought of 

as based on a difference, but the reported percent change is on the ratio of the responses. The 

percent change is a ratio because the percent difference is (NOISE-NONOISE)/NOISE or 1- 

NONOISE/NOISE. This transformation can make a difference in the statistical significance of 

the results. 

 

The time intervals of the exposure and post-exposure periods are not reported. If the time 

intervals are not equal, or nearly equal, the statistical analyses may be compromised because of 

                                                           
17

  Summary Report, page 252, http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/3/3599.pdf  

 

http://www.gomr.boemre.gov/PI/PDFImages/ESPIS/3/3599.pdf
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unequal estimates of variability between periods and between whales. This is an example of 

incomplete data reporting. 

 

 Finally, pre-exposure data were not used in the analysis due to the difficulty in collecting pre-

exposure data.  Pre-exposure foraging activity may have had an effect on subsequent foraging 

activity due to satiated appetite or need for rest. 

 

  

IV. Other Sound Studies Show No Effect on Whale Foraging 

 

One other study concluded that oil and gas seismic operations cased no measurable effects on the 

feeding activities of grey whales. 
18

  

 

Another study found no effects from low frequency sound on the foraging actions of fin blue and 

balaenoptera whales. The abstract for this article is quoted in part below: 

 

 “We conducted a manipulative field experiment to test the effects of loud, LF noise on 

 foraging fin blue (B. musculus) and (Balaenoptera physalus) whales off San Nicolas 

 Island, California. Naive observers used a combination of attached tracking devices, 

 ship-based surveys, aerial surveys, photo-identification and passive monitoring of 

 vocal behaviour to examine the behaviour and distribution of whales when a loud LF 

 source (US Navy SURTASS LFA) was and was not transmitting. During 

 transmission, 12-30% of the estimated received levels of LFA of whales in the study 

 area exceeded 140 dB re 1 ìPa. However, whales continued to be seen foraging in 

 the region. Overall, whale encounter rates and diving behaviour appeared to be 

 more strongly linked to changes in prey abundance associated with oceanographic 

 parameters than to LF sound transmissions. In some cases, whale vocal behaviour 

 was significantly different between experimental and non-experimental periods. 

 However, these differences were not consistent and did not appear to be related to 

 LF sound transmissions.”
19

 

 

With regard to sperm whales, another article concludes that “no statistically significant effects 

of airgun activity on sperm whales were found during” a UK study.
20

 

                                                           
18

 “Feeding of western gray  whales during a seismic survey near Sakhalin Island, Russia,” 

Yazvenko, McDonald, Biokhin, Johnson, Melton, Newcomer, Nielson and Wainwright, 

Environmental Monitoring and Assessment 2007;134(1-3):93-106, available online at  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2798041/ This study concludes, inter alia, that 

an oil and gas seismic survey had no measurable effect on bottom feeding activity of western 

gray whales of Sakhalin Island. 
19

 Croll, D.A., Clark, C.W., Calambokidis, J., Ellison, W.T., and Tershy, B.R. 2001. Effect of 

anthropogenic low frequency noise on the foraging ecology of Balaenoptera whales. Animal 

Conservation 4:13-27, available online at http://www.cascadiaresearch.org/reports/Croll-LFA-

2001.pdf  
20

 The effects of seismic airguns on cetaceans in UK waters, Stone and Tasker, J. Cetacean Res. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2798041/
http://www.cascadiaresearch.org/reports/Croll-LFA-2001.pdf
http://www.cascadiaresearch.org/reports/Croll-LFA-2001.pdf
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As noted earlier, recent controlled sound exposure experiments on a sperm whale concluded: 

 

 “In neither CEE [controlled sound exposure experiment] did this individual appear to 

 demonstrate obvious behavioral responses, as seen in the dive profiles below; no clear 

 changes in the production of echolocation clicks were observed in either case.” 
21

 

      

 

VI. Conclusion 

 

The NGOs filed lengthy, detailed and legalistic comments. What‟s lacking in these comments is 

any concrete evidence that offshore seismic under current regulation harms marine mammals or 

any other species.  

 

 

 

 

                                                                                                                                                                                           

Manage. 8(3): 255-263, 2006,available online at 

http://www.carolynbarton.co.uk/Stone_Tasker_2006.pdf. 
21 Biological and Behavioral Response Studies of Marine Mammals in Southern California, 

2010 (“SOCAL‐10”), Project Report, 26 February 2011, page 24, available online at 

http://www.cascadiaresearch.org/reports/SOCAL10_final_report-2010.pdf 
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