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BOEM Information Need(s): BOEM integrates information into assessments for activities it authorizes 
with cumulative effects on threatened and endangered species. Many of these assessments consider 
the effects of disturbance on North Atlantic right whales but have largely been limited to qualitative 
analyses. This study will allow BOEM to conduct a more robust quantitative assessment of disturbance 
from renewable energy activities. BOEM has an obligation to understand how activities that it authorizes 
may impact threatened and endangered species. BOEM’s regulations under the Outer Continental Shelf 
Lands Act as amended by the Energy Policy Act of 2005, the information from this study will help in 
BOEM’s environmental assessments under the National Environmental Policy Act and the Endangered 
Species Act.   
 
Background: Disturbance to wildlife populations can have repercussions on individuals. These non-lethal 
disturbances could result in effects that have potentially population-level consequences, particularly for 
threatened and endangered species that may be susceptible to environmental stressors. The population 
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PICOC Summary  

Problem A lack of information regarding the bioenergetics of North Atlantic right whales 
due to the construction and operation of wind farms limits robust impact 
assessments and results in uncertainty regarding bioenergetic consequences of 
disturbance.  

Intervention Convening workshops and meetings to review of existing information, develop a 
report and predictive model for the bioenergetic consequences of behavioral 
disturbance, and identify future research and monitoring needs would address the 
problem. 

Comparison Compare the baseline condition of North Atlantic right whales to bioenergetic 
consequences from anthropogenic impacts.  

Outcome A review, predictive bioenergetic model, and assess data needs to test the model 
for North Atlantic right whales.  

Context Areas along the Atlantic where North Atlantic right whales occur in wind energy 
areas. 
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consequences of disturbance (PCoD) has received recent attention, but most models have focused on 
odontocetes (Booth et al. 2014; Farmer et al. 2018; King et al. 2015; Natural England 2017; Pirotta et al. 
2015) and pinnipeds (Costa 2012; Noren et al. 2009). Only recently have some bioenegetic models for 
mysticetes been developed (Pirotta et al. 2019; Van der Hoop et al. 2017; Villegas-Amtmann et al. 2015).  
Offshore wind development could result in long-term noise from pile driving of wind turbine 
foundations. The pile driving could occur for one or more projects in any given year along the Atlantic. 
Depending on the size of the area impacted, geographic region, duration, and time of year different life 
stages of North Atlantic right whale can be potential during migration, feeding, displacement, and 
nursing calves. Such disturbances could have unknown bioenergetic consequences that could be of 
possible concern to right whale management.   
This study will assess the bioenergetic requirements of different right whale life stages and develop a 
bioenergetic model to assess the possible consequences of disturbance from anthropogenic activities.  

Objectives: The objective of this study is to develop a predictive bioenergetic model to assess the 
consequences of disturbance to North Atlantic right whales.   

Methods: The model should be developed through the best available information from peer reviewed 
literature, gray literature, and expert elicitation. This model must be peer-reviewed and developed 
collaboratively with partners such as BOEM, marine mammal physiologists, and population modelers.  

Specific Research Question(s):  

1. What are the vital rates for North Atlantic right whales? 

2. What are the energetic requirements for different life stages of North Atlantic right whales? 

3. How much bioenergetic disturbance is required to result in an individual fitness-level impact 
during migration, feeding, displacement, or nursing of calves? 

4. How can non-lethal impacts of disturbance be incorporated into existing population models to 
assess a population-level consequence? 

Current Status: The contract was awarded in September 2020. Data requests were submitted to the 
North Atlantic Right Whale Consortium, NOAA, BOEM, and Spire to obtain essential information for the 
model.   Several data sets received are being processed. A literature review and annotated spreadsheet 
of model parameters has been completed and provided to BOEM.  The contractor also completed 
working with BOEM staff to develop the offshore wind scenario parameters that will be used to test the 
model.  Currently, expert elicitation is ongoing to develop the behavior response parameters to be used 
in the model.   

Publications Completed: None 

Affiliated WWW Sites: None 

References: 

Booth C, Burgman M, Donovan C, Harwood J, Thomas L, Schick R, Wood J. 2014. Pcod lite - using an 
interim pcod protocol to assess the effects of disturbance associated with us navy exercises on 
marine mammal populations. Office of Naval Research. 

Costa DP. 2012. Environmental perturbations, behavioral change, and population response in a long-
term northern elephant seal study. Office of Naval Research. 



Farmer NA, Baker K, Zeddies DG, Denes SL, Noren DP, Garrison LP, Machernis A, Fougères EM, Zykov M. 
2018. Population consequences of disturbance by offshore oil and gas activity for endangered 
sperm whales (physeter macrocephalus). Biological Conservation. 227:189-204. 

King SL, Schick RS, Donovan C, Booth CG, Burgman M, Thomas L, Harwood J, Kurle C. 2015. An interim 
framework for assessing the population consequences of disturbance. Methods in Ecology and 
Evolution. 6(10):1150-1158. 

Natural England. 2017. Using the interim pcod framework to assess the potential impacts of offshore 
wind developments in eastern english waters on harbour porpoises in the north sea. Natural 
England Joint Publication JP024. 

Noren DP, Rea LD, Loughlin TR. 2009. A model to predict fasting capacities and utilization of body energy 
stores in weaned steller sea lions (eumetopias jubatus) during periods of reduced prey 
availability. Canadian Journal of Zoology. 87(10):852-864. 

Pirotta E, Harwood J, Thompson PM, New L, Cheney B, Arso M, Hammond PS, Donovan C, Lusseau D. 
2015. Predicting the effects of human developments on individual dolphins to understand 
potential long-term population consequences. Proc Biol Sci. 282(1818):20152109. 

Pirotta E, Mangel M, Costa DP, Goldbogen J, Harwood J, Hin V, Irvine LM, Mate BR, McHuron EA, 
Palacios DM et al. 2019. Anthropogenic disturbance in a changing environment: Modelling 
lifetime reproductive success to predict the consequences of multiple stressors on a migratory 
population. Oikos. 0(0). 

Van der Hoop J, Corkeron P, Moore M. 2017. Entanglement is a costly life-history stage in large whales. 
Ecol Evol. 7(1):92-106. 

Villegas-Amtmann S, Schwarz L, Sumich J, Costa D. 2015. A bioenergetics model to evaluate 
demographic consequences of disturbance in marine mammals applied to gray whales. 
Ecosphere. 6(10):1-19. 

 

  

 


