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Section 7(a)(2) of the Endangered Species Act of 1973, as amended (ESA) (16 U.S.C. 
I 536(a)(2)) requires that each federal agency shall ensure that any action authorized, 
funded, or carried out by such agency is not likely to jeopardize the continued existence 
of any endangered or threatened species or result in the destruCtion or adverse 
modification of critical habitat of such species. When the action of a federal agency "may 
affect" a listed species or critical habitat designated for them, that agency is required to 
consult with either NOAA's National Marine Fisheries Service (NMFS) or the U.S. Fish 
and Wildlife Service, depending upon the listed resources that may be affected. For the 
action described in this document, the action agency is the NMFS' Office of Protected 
Resources - Permits, Conservation, and Education Division. The consulting agency is the 
NMFS' Office of Protected Resources - Endangered Species Act Interagency 
Cooperation Division. 

This document represents the NMFS' biological opinion (Opinion) of the effects of the 
proposed research on the endangered humpback whale and has been prepared in 
accordance with Section 7 of the ESA. This Opinion is based on our'revie:.v of the 
Permits, Conservation, and Education Division's draft Environmental Assessment, draft 
permit 15682, the permit application from Mithriel MacKay, the most current marine 
mammal stock assessment reports, recovery plans for listed species, scientific and 
technical reports from government agencies, peer-reviewed literature, biological opinions 
on similar research, and other sources of information. 
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Consultation history 
The NMFS’ Permits, Conservation, and Education Division (Permits Division) requested 
consultation with the NMFS’ Endangered Species Act Interagency Cooperation Division 
on the proposal to issue scientific research permit authorizing studies on humpback 
whales. Issuance of the permit constitutes a federal action, which may affect marine 
species listed under the ESA.  

On October 6, 2011, the Permits Division requested initiation of Section 7 consultation to 
issue a new permit to Mithriel MacKay. In response, the Endangered Species Act 
Interagency Cooperation Division formally initiated consultation with the Permits 
Division. 

Description of the proposed action 
NMFS’ Office of Protected Resources – Permits, Conservation, and Education Division 
proposes to issue a permit for scientific research pursuant to Section 10(a)(1)(A) of the 
ESA and to the Marine Mammal Protection Act of 1972, as amended (MMPA; 16 U.S.C. 
1361 et seq., Section 104). Issuance of permit 15682 to Mithriel MacKay would authorize 
research on humpback whales in the Atlantic Ocean and Caribbean Sea surrounding 
Puerto Rico, to the extent of the U.S. EEZ. 

The applicant proposes to approach humpback whales, including neonates, for photo-
identification, behavioral observation, and passive acoustic recording year-round, with 
efforts focused from October through July when humpbacks are known to be present.  If 
issued, the permit would be valid for five years. 

Vessel surveys would be conducted from a 30-ft inboard diesel motor vessel (150HP) 
beginning at first light and continuing until environmental conditions prevent data 
collection.  Researchers would use high magnification binoculars and high-resolution 
digital photography equipment to identify features on individuals, record focal behaviors, 
and determine the sex of animals.  Whales would be approached to a minimum of 
approximately 25 m by vessel.  Close vessel approach (within 100 m) would last no 
longer than 30 min for photography and up to 60 min with the motor off during acoustic 
recording of mother calf pairs.  Individual whales could be approached multiple times 
annually. 

In an effort to minimize disturbance to target animals, researchers plan to:  

• maintain a parallel course between the vessel and target whales while 
photographing the side of an individual; 

• position the vessel directly behind an individual at a distance of 50 m while 
photographing flukes; 

• approach whales gradually; 
• not approach or move away from mothers with calves if calves are nursing or if 

there is evidence that the activity may be interfering with pair-bonding or other 
vital functions; 

• not place the vessel between mother-calf pairs; 
• approach individual whales once per day. 
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The applicant has requested a permit to approach up to 700 humpback whales, including 
neonates, for photo-identification, behavioral observation, and passive acoustic recording 
year-round, with efforts focused from October through July when humpbacks are known 
to be present. 

Permit conditions 
The proposed permit lists general and special conditions to be followed as part of the 
proposed research activities. These conditions are intended to minimize the potential 
adverse effects of the research activities on targeted endangered species and include the 
following that are relevant to the proposed permit: 

► In the event of serious injury or mortality or if the permitted “take” is exceeded, 
researchers must suspend permitted activities and contact the Permits Division by 
phone within two business days, and submit a written incident report. The Permits 
Division may grant authorization to resume permitted activities. 

► Permit holders must exercise caution when approaching animals and must retreat 
from animals if behaviors indicate the approach may be interfering with reproduction, 
feeding, or other vital functions. 

► Any “approach,” defined as a continuous sequence of maneuvers (episode) involving 
a vessel, including drifting, directed toward a cetacean or group of cetaceans closer 
than 100 yards for large whales, constitutes a “take” by harassment under the MMPA 
and must be counted and reported. No individual animal may be “taken” more than 3 
times in one day.  

► The Permit Holder must exercise caution when approaching animals and must retreat 
from animals if behaviors indicate the approach may be interfering with reproduction, 
feeding, or other vital functions. 

► When females with calves are authorized to be taken, researchers must terminate 
efforts if there is any evidence that the activity may be interfering with pair-bonding 
or other vital functions; must not position the research vessel between mother and 
calf; must approach mothers and calves gradually to minimize or avoid any startle 
response; and must not approach when calf is actively nursing.  

► The Permit Holder must submit annual, final, and incident reports to the Permits 
Division 

Approach to the assessment 
The NMFS approaches its Section 7 analyses of agency actions through a series of steps. 
The first step identifies those aspects of proposed actions that are likely to have direct and 
indirect physical, chemical, and biotic effects on listed species or on the physical, 
chemical, and biotic environment of an action area. As part of this step, we identify the 
spatial extent of these direct and indirect effects, including changes in that spatial extent 
over time. The result of this step includes defining the Action area for the consultation. 
The second step of our analyses identifies the listed resources that are likely to co-occur 
with these effects in space and time and the nature of that co-occurrence (these represent 
our Exposure analyses). In this step of our analyses, we try to identify the number, age 
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(or life stage), and gender of the individuals that are likely to be exposed to an action’s 
effects and the populations or subpopulations those individuals represent. Once we 
identify which listed resources are likely to be exposed to an action’s effects and the 
nature of that exposure, we examine the scientific and commercial data available to 
determine whether and how those listed resources are likely to respond given their 
exposure (these represent our Response analyses).  

The final steps of our analyses – establishing the risks those responses pose to listed 
resources – are different for listed species and designated critical habitat (these represent 
our Risk analyses). Our jeopardy determinations must be based on an action’s effects on 
the continued existence of threatened or endangered species as those species have been 
listed, which can include true biological species, subspecies, or distinct population 
segments of vertebrate species. The continued existence of these species depends on the 
fate of the populations that comprise them. Similarly, the continued existence of 
populations are determined by the fate of the individuals that comprise them – 
populations grow or decline as the individuals that comprise the population live, die, 
grow, mature, migrate, and reproduce (or fail to do so). 

Our risk analyses reflect these relationships between listed species, the populations that 
comprise that species, and the individuals that comprise those populations. Our risk 
analyses begin by identifying the probable risks actions pose to listed individuals that are 
likely to be exposed to an action’s effects. Our analyses then integrate those individual 
risks to identify consequences to the populations those individuals represent. Our 
analyses conclude by determining the consequences of those population-level risks to the 
species those populations comprise.  

We measure risks to listed individuals using the individual’s “fitness,” or the individual’s 
growth, survival, annual reproductive success, and lifetime reproductive success. In 
particular, we examine the scientific and commercial data available to determine if an 
individual’s probable lethal, sub-lethal, or behavioral responses to an action’s effect on 
the environment (which we identify during our Response analyses) are likely to have 
consequences for the individual’s fitness.  

When individual listed plants or animals are expected to experience reductions in fitness 
in response to an action, those fitness reductions are likely to reduce the abundance, 
reproduction, or growth rates (or increase the variance in these measures) of the 
populations those individuals represent (see Stearns 1992). Reductions in at least one of 
these variables (or one of the variables we derive from them) is a necessary condition for 
reductions in a population’s viability, which is itself a necessary condition for reductions 
in a species’ viability. As a result, when listed plants or animals exposed to an action’s 
effects are not expected to experience reductions in fitness, we would not expect the 
action to have adverse consequences on the viability of the populations those individuals 
represent or the species those populations comprise (e.g., Brandon 1978; Anderson 2000; 
Mills and Beatty 1979; Stearns 1992). As a result, if we conclude that listed plants or 
animals are not likely to experience reductions in their fitness, we would conclude our 
assessment.  

Although reductions in fitness of individuals is a necessary condition for reductions in a 
population’s viability, reducing the fitness of individuals in a population is not always 
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sufficient to reduce the viability of the population(s) those individuals represent. 
Therefore, if we conclude that listed plants or animals are likely to experience reductions 
in their fitness, we determine whether those fitness reductions are likely to reduce the 
viability of the populations the individuals represent (measured using changes in the 
populations’ abundance, reproduction, spatial structure and connectivity, growth rates, 
variance in these measures, or measures of extinction risk). In this step of our analysis, 
we use the population’s base condition (established in the Environmental baseline and 
Status of listed resources sections of this Opinion) as our point of reference. If we 
conclude that reductions in individual fitness are not likely to reduce the viability of the 
populations those individuals represent, we would conclude our assessment.  

Reducing the viability of a population is not always sufficient to reduce the viability of 
the species those populations comprise. Therefore, in the final step of our analyses, we 
determine if reductions in a population’s viability are likely to reduce the viability of the 
species those populations comprise using changes in a species’ reproduction, numbers, 
distribution, estimates of extinction risk, or probability of being conserved. In this step of 
our analyses, we use the species’ status (established in the Status of listed resources 
section of this Opinion) as our point of reference. Our final determinations are based on 
whether threatened or endangered species are likely to experience reductions in their 
viability and whether such reductions are likely to be appreciable.  

To conduct these analyses, we rely on all of the evidence available to us. This evidence 
consists of  

► reports from the NMFS Science Centers 
► reports prepared by natural resource agencies in States and other countries 
► reports from non-governmental organizations involved in marine conservation 

issues 
► the information provided by the NMFS Permits Division when it initiates formal 

consultation 
► the general scientific literature   

We supplement this evidence with reports and other documents – environmental 
assessments, environmental impact statements, and monitoring reports – prepared by 
other federal and state agencies. 

During the consultation, we conducted electronic searches of the general scientific 
literature. We supplemented these searches with electronic searches of doctoral 
dissertations and master’s theses. These searches specifically tried to identify data or 
other information that supports a particular conclusion as well as data that do not support 
that conclusion. When data were equivocal or when faced with substantial uncertainty, 
our decisions are designed to avoid the risks of incorrectly concluding that an action 
would not have an adverse effect on listed species when, in fact, such adverse effects are 
likely (i.e., Type II error).  

Action Area 
The proposed activities would occur in the Atlantic Ocean and Caribbean Sea 
surrounding Puerto Rico, to the extent of the U.S. EEZ, year-round, with efforts focused 
from October through July when humpbacks are known to be present. 
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Status of listed resources 
NMFS has determined that the actions considered in this Opinion may affect the 
following listed resources provided protection under the ESA of 1973, as amended (16 
U.S.C. 1531 et seq.): 

Cetaceans   
Fin whale Balaenoptera physalus Endangered 
Humpback whale Megaptera novaeangliae Endangered 
Sperm whale Physeter macrocephalus Endangered 

Invertebrates   
Elkhorn coral* Acropora palmata Threatened 
Staghorn coral* Acropora cervicornis Threatened 

Sea Turtles   
Green sea turtle* – most areas 

Florida and Mexico’s Pacific coast 
breeding colonies 

Chelonia mydas Threatened 
Endangered  

Hawksbill sea turtle* Eretmochelys imbricate Endangered 
Leatherback sea turtle* Dermochelyts coriacea Endangered 
Loggerhead sea turtle  

Northwest Atlantic Ocean DPS 
Caretta caretta Threatened 

* Critical habitat exists for these species within the action area.  

Species not considered further in this opinion  

To refine the scope of this Opinion, NMFS used two criteria (risk factors) to determine 
whether any endangered or threatened species or critical habitat are not likely to be 
adversely affected by vessel traffic, aircraft traffic, or human disturbance associated with 
the proposed actions. The first criterion was exposure: if we conclude that particular 
endangered or threatened species or designated critical habitat are not likely to be 
exposed to vessel traffic, aircraft traffic, or human disturbance, we must also conclude 
that those listed species or designated critical habitat are not likely to be adversely 
affected by the proposed action. The second criterion is susceptibility upon exposure: 
species or critical habitat may be exposed to vessel traffic, aircraft traffic, or human 
disturbance, but may not be affected by those activities—either because of the 
circumstances associated with the exposure or the intensity of the exposure-- are also not 
likely to be adversely affected by the vessel traffic, aircraft traffic, or human disturbance. 
This section summarizes the results of our evaluations.  

Fin and sperm whales, and green, hawksbill, leatherback, and loggerhead sea turtles may 
occur in the action area, but we do not expect them to be exposed to the proposed 
activities. If a protected whale is observed in the action area, it would be avoided and the 
vessel would operate at a reduced speed, following marine mammal viewing guidelines. 
Similarly, if researchers observe a sea turtle during research, they would avoid it.  
Elkhorn and staghorn corals could also occur in the action area, but we do not expect 
them to be adversely affected by the proposed action.  Researchers would not be 
anchoring and would be mindful of the presence of threatened coral species in the area. 

Green, hawksbill and leatherback sea turtles and elkhorn and staghorn corals have critical 
habitat designated within the action area. The elements of habitat that are considered 



 7 

essential for hawksbill sea turtles are natal development habitat, refuge from predation, 
shelter between foraging periods, and food for hawksbill sea turtle prey. The important 
aspect of the designated critical habitat for leatherback sea turtles in the US Virgin 
Islands, which is within the Puerto Rican EEZ and could therefore overlap with the 
proposed action, is its use as nesting habitat. For both species of sea turtles, the proposed 
action would not adversely modify or destroy the designated critical habitat. 

The designation for both corals indicated natural consolidated hard substrate or dead 
coral skeleton that are free from fleshy or turf macroalgae cover and sediment cover as 
the primary constituent element for the corals’ critical habitat. The proposed action would 
not affect this element, and therefore we do not expect it to adversely modify or destroy 
elkhorn and staghorn critical habitat. 

Although these listed resources may occur in the action area, we believe they are either 
not likely to be exposed to the proposed research or are not likely to be adversely 
affected. Therefore, they will not be considered further in this Opinion. 

Status of species considered in this opinion 

The species narratives that follow focus on attributes of life history and distribution that 
influence the manner and likelihood that these species may be exposed to the proposed 
action, as well as the potential response and risk when exposure occurs. Consequently, 
the species’ narrative is a summary of a larger body of information on localized 
movements, population structure, feeding, diving, and social behaviors. Summaries of the 
status and trends of humpback whales are presented to provide a foundation for the 
analysis of the species as a whole. We also provide a brief summary of the species’ status 
and trends as a point of reference for the jeopardy determination, made later in this 
Opinion. That is, we rely on a species’ status and trend to determine whether an action’s 
direct or indirect effects are likely to increase the species’ probability of becoming 
extinct. Similarly, each species narrative is followed by a description of its critical habitat 
with particular emphasis on any essential features of the habitat that may be exposed to 
the proposed action and may warrant special attention. 

Humpback whale  

Description of the species 
Humpback whales are a cosmopolitan species that occur in the Atlantic, Indian, Pacific, 
and Southern oceans. Humpback whales migrate seasonally between warmer, tropical or 
sub-tropical waters in winter months and cooler, temperate or sub-Arctic waters in 
summer months (Gendron and Urban 1993). In both regions, humpback whales tend to 
occupy shallow, coastal waters. However, migrations are undertaken through deep, 
pelagic waters (Winn and Reichley 1985). 

Stock designations 
North Atlantic. Humpback whales range from the mid-Atlantic bight and the Gulf of 
Maine across the southern coast of Greenland and Iceland to Norway in the Barents Sea. 
Whales migrate to the western coast of Africa and the Caribbean Sea during the winter. 
Humpback whales aggregate in four summer feeding areas: Gulf of Maine and eastern 
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Canada, west Greenland, Iceland, and Norway (Katona and Beard 1990; Smith et al. 
1999). 

The principal breeding range for Atlantic humpback whales lies from the Antilles and 
northern Venezuela to Cuba (Balcomb and Nichols 1982; Whitehead and Moore 1982; 
Winn et al. 1975). 

 The largest breeding aggregations occur off the Greater Antilles where humpback whales 
from all North Atlantic feeding areas have been photo-identified (Katona and Beard 
1990; Clapham et al. 1993; Mattila et al. 1994; Palsbøll et al. 1997; Smith et al. 1999; 
Stevick et al. 2003b).  However, the possibility of historic and present breeding further 
north remains plausible (Smith and G.Pike 2009).   

Winter aggregations also occur at the Cape Verde Islands in the eastern North Atlantic 
and along Angola (Reiner et al. 1996; Reeves et al. 2002; Weir 2007).  Accessory and 
historical aggregations also occur in the eastern Caribbean (Winn et al. 1975; Mitchell 
and Reeves 1983; Reeves et al. 2001a; Reeves et al. 2001b; Smith and Reeves 2003; 
Schwartz 2003; Swartz et al. 2003; Levenson and Leapley 1978).   

North Pacific. Based on genetic and photo-identification studies, NMFS currently 
recognizes four stocks of humpback whales in the North Pacific Ocean: two Eastern 
North Pacific stocks, one Central North Pacific stock, and one Western Pacific stock (Hill 
and DeMaster 1998). Humpback whales summer in coastal and inland waters from Point 
Conception, California, north to the Gulf of Alaska and the Bering Sea, and west along 
the Aleutian Islands to the Kamchatka Peninsula and into the Sea of Okhotsk (Nemoto 
1957; Johnson and Wolman 1984; Tomilin 1967). These whales migrate to Hawaii, 
southern Japan, the Mariana Islands, and Mexico during winter. The central North Pacific 
stock winters in the waters around Hawaii while the eastern North Pacific stock (also 
called the California-Oregon-Washington-Mexico stock) winters along Central America 
and Mexico. However, Calambokidis et al. (1997) identified individuals from several 
stocks wintering in the areas of other stocks, highlighting the paucity of knowledge on 
stock structure and the potential fluidity of stock structure.  

Separate feeding groups of humpback whales are thought to inhabit western U.S. and 
Canadian waters, with the boundary between them located roughly at the U.S./Canadian 
border (Carretta et al. 2006). Humpback whales primarily feed along the shelf break and 
continental slope do not appear to frequent offshore waters in the region (Green et al. 
1992; Tynan et al. 2005)  

Southern Hemisphere. Eight proposed stocks of humpback whales occur in waters off 
Antarctica. A separate population of humpback whales appears to reside in the Arabian 
Sea in the Indian Ocean off the coasts of Oman, Pakistan, and India  and movements of 
this group are poorly known (Mikhalev 1997; Rasmussen et al. 2007).  

Reproduction 
Humpback whale calving and breeding generally occurs during winter at lower latitudes. 
Gestation takes about 11 months, followed by a nursing period of up to 1 year (Baraff 
and Weinrich 1993). Sexual maturity is reached at between 5-7 years of age in the 
western North Atlantic, but may take as long as 11 years in the North Pacific, and 
perhaps over 11 years of age in the North Pacific (e.g., southeast Alaska, Gabriele et al. 
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2007). Females usually breed every 2-3 years, although consecutive calving is not 
unheard of (Clapham and Mayo 1987; 1990; Weinrich et al. 1993; Glockner-Ferrari and 
Ferrari 1985).  

In calving areas, males sing long complex songs directed towards females, other males, 
or both. The breeding season can best be described as a floating lek or male dominance 
polygamy (Clapham 1996). Calving occurs in the shallow coastal waters of continental 
shelves and oceanic islands worldwide (Perry et al. 1999).  

Feeding 
During the feeding season, humpback whales form small groups that occasionally 
aggregate on concentrations of food that may be stable for long-periods of times. 
Humpbacks use a wide variety of behaviors to feed on various small, schooling prey 
including krill and fish (Jurasz and Jurasz 1979; Hain et al. 1982; Hain et al. 1995; 
Weinrich et al. 1992). The principal fish prey in the western North Atlantic are sand 
lance, herring, and capelin (Kenney et al. 1985). There is good evidence of some 
territoriality on feeding and calving areas (Tyack 1981; Clapham 1996; Clapham 1994).  

Status and trends 
Humpback whales were originally listed as endangered in 1970 (35 FR 18319), and this 
status remains under the ESA. Winn and Reichley (1985) argued that the global 
humpback whale population consisted of at least 150,000 whales in the early 1900s, 
mostly in the Southern Ocean. In 1987, the global population of humpback whales was 
estimated at about 10,000 (NMFS 1987). Although this estimate is outdated, it appears 
that humpback whale numbers are increasing. 

North Atlantic. The best available estimate of North Atlantic abundance comes from 
1992-1993 mark-recapture data, which generated an estimate of 11,570 humpback whales 
(Stevick et al. 2003a). Estimates of animals in Caribbean breeding grounds exceed 2,000 
individuals (Balcomb and Nichols 1982). The rate of increase for this stock varies from 
3.2-9.4%, with rates of increase slowing over the past two decades (Katona and Beard 
1990; Barlow and Clapham 1997; Stevick et al. 2003a). If the North Atlantic population 
has grown according to the estimated instantaneous rate of increase (r = 0.0311), this 
would lead to an estimated 18,400 individual whales in 2008 (Stevick et al. 2003a).  

In the West Indies, the majority of whales are found in the waters of the Dominican 
Republic, notably on Silver Bank and Navidad Bank, and in Samana Bay (Balcomb and 
Nichols 1982; Whitehead and Moore 1982; Mattila et al. 1989; Mattila et al. 1994). 
Humpback whales are also found at much lower densities throughout the remainder of 
the Antillean arc, from Puerto Rico to the coast of Venezuela (Winn et al. 1975; Mattila 
and Clapham 1989; Levenson and Leapley 1978; Price 1985). 

North Pacific. The pre-exploitation population size of North Pacific humpback whales 
may have been as many as 15,000 humpback whales, and current estimates are 6,000-
8,000 whales (Calambokidis et al. 1997; Rice 1978). From 1905 to 1965, nearly 28,000 
humpback whales were taken in whaling operations, reducing the number of all North 
Pacific humpback whale to roughly 1,000 (Perry et al. 1999). Population estimates have 
risen over time from 1,407-2,100 in the 1980s to 6,010 in 1997 (Baker 1985; Baker and 
Herman 1987; Darling and Morowitz 1986; Calambokidis et al. 1997). Tentative 
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estimates of the eastern North Pacific stock suggest an increase of 6-7% annually, but 
fluctuations have included negative growth in the recent past (Angliss and Outlaw 2005). 
Based upon surveys between 2004 and 2006, Calambokidis et al. (2008) estimated that 
the current population of humpback whales in the North Pacific consists of about 18,300 
whales, not counting calves. Almost half of these whales likely occur in wintering areas 
around the Hawaiian Islands.  

Southern Hemisphere. The IWC recently compiled population data on humpback 
whales in the Southern Hemisphere. Approximately 42,000 Southern Hemisphere 
humpbacks can be found south of 60° S during the austral summer feeding season (IWC 
2007).  

Critical habitat 
NMFS has not designated critical habitat for humpback whales. 

Environmental baseline 
By regulation, environmental baselines for Opinions include the past and present impacts 
of all state, federal, or private actions and other human activities in the action area, the 
anticipated impacts of all proposed federal projects in the action area that have already 
undergone formal or early Section 7 consultation, and the impact of state or private 
actions that are contemporaneous with the consultation in process (50 CFR §402.02). The 
Environmental baseline for this Opinion includes the effects of several activities affecting 
the survival and recovery of ESA-listed humpback whales in the action area. The 
Environmental baseline focuses primarily on past and present impacts to these species. 

A number of human activities have contributed to the current status of these species in 
the action area. Although some of those activities, such as commercial whaling, occurred 
extensively in the past, ceased, and no longer appear to affect these whale populations, 
the effects of these types of exploitation persist today. Other human activities, such as 
commercial fishing and vessel operations, are ongoing and continue to affect these 
species. 

The following discussion summarizes the natural and human phenomena in the action 
area that may affect the likelihood these species will survive and recover in the wild. 
These include predation, disease and parasitism, commercial and subsistence harvest, 
fisheries interactions, ship strikes, contaminants, marine debris, noise, habitat degradation 
and climate change, and scientific research. 

Directed harvest 

Directed harvest has affected humpback whales. U.S. Commercial harvest of large whale 
species no longer occurs, and the IWC has moratoriums in place to protect species from 
commercial whaling internationally. Nonetheless, historical whaling significantly 
reduced large whale abundance, and the effects of these reductions likely still persist.  

Fisheries interactions 

Entrapment and entanglement in fishing gear is a frequently documented source of 
human-caused mortality in large whale species (see Dietrich et al. 2007). These 
entanglements also make whales more vulnerable to additional dangers (e.g., predation 
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and ship strikes) by restricting agility and swimming speed. Some marine mammals that 
die from entanglement in commercial fishing gear may sink rather than strand ashore, 
thus making it difficult to accurately determine the extent of such mortalities.   

In the NMFS records for 2005 through 2009, there were 6 reports of humpback 
mortalities as a result of entanglement (Henry et al. 2011).  From 1990 to 2005, one 
humpback whale was reported as entangled in Puerto Rican waters, and there was no 
injury from the entanglement (A. Henry, unpublished data). 

Ship strikes 

In the Western Atlantic Ocean, various types and sizes of vessels have been involved in 
ship strikes with large whales, including container/cargo ships/freighters, tankers, 
steamships, U.S. Coast Guard vessels, Navy vessels, cruise ships, ferries, recreational 
vessels, fishing vessels, whale-watching vessels, and other vessels (Jensen and Silber 
2003). Vessel speed (if recorded) at the time of a large whale collision has ranged from 2 
to 51 knots (Jensen and Silber 2003). Vessels can be damaged during ship strikes 
(occasionally, collisions with large whales have even harmed or killed humans on board 
the vessels); of 13 recorded vessels that reported damages from a strike, all were 
traveling at a speed of at least 10 knots (Jensen and Silber 2003).  

In the NMFS records for 2005 through 2009, there were 7 reports of humpback 
mortalities as a result of collision with a vessel (Henry et al. 2011); however, from 1990 
to 2005, no ship strikes of humpbacks in Puerto Rican waters have been reported 
(A. Henry, unpublished data). 

Noise 

The marine mammals that occur in the action area are regularly exposed to several 
sources of natural and anthropogenic sounds. Anthropogenic noises that could affect 
ambient noise arise from the following general types of activities in and near the sea, any 
combination of which can contribute to the total noise at any one place and time. These 
noises include transportation, dredging, construction; oil, gas, and mineral exploration in 
offshore areas; geophysical (seismic) surveys; sonars; explosions; and ocean research 
activities (Richardson et al. 1995). 

Noise in the marine environment has received a lot of attention in recent years and is 
likely to continue to receive attention in the foreseeable future. Several investigators have 
argued that anthropogenic sources of noise have increased ambient noise levels in the 
ocean over the last 50 years (Jasny et al. 2005; NRC 1994; NRC 2000; NRC 2003; NRC 
2005; Richardson et al. 1995). Much of this increase is due to increased shipping as ships 
become more numerous and of larger tonnage (NRC 2003).  

Commercial fishing vessels, cruise ships, transport boats, airplanes, helicopters and 
recreational boats all contribute sound into the ocean (NRC 2003). The military uses 
sound to test the construction of new vessels, as well as for naval operations. In some 
areas where oil and gas production takes place, noise originates from the drilling and 
production platforms, tankers, vessel and aircraft support, seismic surveys, and the 
explosive removal of platforms (NRC 2003). Many researchers have described 
behavioral responses of marine mammals to the sounds produced by helicopters and 
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fixed-wing aircraft, boats and ships, as well as dredging, construction, geological 
explorations, etc. (Richardson et al. 1995). Most observations have been limited to short-
term behavioral responses, which included cessation of feeding, resting, or social 
interactions. Several studies have demonstrated short-term effects of disturbance on 
humpback whale behavior (Baker et al. 1983; Bauer and Herman 1986; Krieger and 
Wing 1984; Hall 1982) but the long-term effects, if any, are unclear or not detectable. 
Carretta et al. (2001) and Jasny et al. (2005) identified the increasing levels of 
anthropogenic noise as a habitat concern for whales because of its potential effect on their 
ability to communicate.  

Surface shipping is the most widespread source of anthropogenic, low frequency (0 to 
1,000 Hz) noise in the oceans (Simmonds and Hutchinson. 1996). The radiated noise 
spectrum of merchant ships ranges from 20 to 500 Hz and peaks at approximately 60 Hz. 
Ross (1976) has estimated that between 1950 and 1975 shipping had caused a rise in 
ambient ocean noise levels of 10 dB. He predicted that this would increase by another 
5 dB by the beginning of the 21st century. 

Predation 

Based upon prevalence of tooth marks, attacks by killer whales are known to occur 
(Whitehead and Glass 1985). Juveniles appear to be the primary age group targeted. 
Humpback whales engage in grouping behavior, flailing tails, and rolling extensively to 
fight off attacks. Calves remain protected near mothers or within a group; however, long-
term photo-identification studies suggest that nearly all scars on humpback whales in the 
Gulf of Maine from killer whales were obtained while still calves (Ford and Reeves 
2008).  

Disease and parasitism 

Urinary tract diseases and kidney failure caused by nematode Crassicauda boopis could 
affect humpback whale populations (Lambertsen 1986; Lambertsen 1992), and several 
other species of large whale are known to carry similar parasites (Rice 1977). Parasites 
and biotoxins from red-tide blooms are other potential causes of mortality of humpback 
whales (Perry et al. 1999).  

Contaminants 

The accumulation of stable pollutants is a possible human-induced source of mortality in 
long-lived high trophic level animals (Waring et al. 2004; NMFS 2005), and some 
researchers have correlated contaminant exposure to possible adverse health effects in 
marine mammals. Contaminants may be introduced by rivers, coastal runoff, wind, ocean 
dumping, dumping of raw sewage by boats and various industrial activities, including 
offshore oil and gas or mineral exploitation. Due to their large amount of blubber and fat, 
marine mammals readily accumulate lipid-soluble contaminants (O’Hara and Rice 1996). 

Humpback whale blubber has been shown to contain PCB and DDT (Gauthier et al. 
1997). Contaminant levels are relatively high in humpback whales, compared to blue 
whales; humpback whales feed higher on the food chain, where prey carry higher 
contaminant loads than the krill that blue whales feed on. 



 13 

Scientific research 

There is currently one permit which authorizes research on humpback whales in the 
action area of Puerto Rico.  Permit No. 1128-1922 authorizes acoustical playbacks to 
humpback whales in the waters off Puerto Rico. 

Effects of the proposed actions 
Pursuant to Section 7(a)(2) of the ESA, federal agencies are required to ensure that their 
activities are not likely to jeopardize the continued existence of any listed species or 
result in the destruction or adverse modification of critical habitat. The proposed permit 
by the Permits Division would expose humpback whales and Hawaiian insular false killer 
whales to actions that constitute “take”. In this section, we describe the potential physical, 
chemical, or biotic stressors associated with the proposed actions, the probability of 
individuals of listed species being exposed to these stressors based on the best scientific 
and commercial evidence available, and the probable responses of those individuals 
(given probable exposures) based on the available evidence. As described in the 
Approach to the assessment section, for any responses that would be expected to reduce 
an individual’s fitness (i.e., growth, survival, annual reproductive success, and lifetime 
reproductive success), the assessment would consider the risk posed to the viability of the 
population. The purpose of this assessment is to determine if it is reasonable to expect the 
proposed studies to have effects on listed species affected by this permit that could 
appreciably reduce the species’ likelihood of surviving and recovering in the wild.  

For this consultation, we are particularly concerned about behavioral disruptions that may 
result in animals that fail to feed or breed successfully or fail to complete their life history 
because these responses are likely to have population-level, and therefore species level, 
consequences. The proposed permit would authorize non-lethal “takes” by harassment of 
listed species during research activities. The ESA does not define harassment nor has 
NMFS defined the term pursuant to the ESA through regulation. However, the Marine 
Mammal Protection Act of 1972, as amended, defines harassment as any act of pursuit, 
torment, or annoyance which has the potential to injure a marine mammal or marine 
mammal population in the wild or has the potential to disturb a marine mammal or 
marine mammal population in the wild by causing disruption of behavioral patterns, 
including, but not limited to, migration, breathing, nursing, breeding, feeding, or 
sheltering [16 U.S.C. 1362(18)(A)]. For this Opinion, we define harassment similarly: an 
intentional or unintentional human act or omission that creates the probability of injury to 
an individual animal by disrupting one or more behavioral patterns that are essential to 
the animal’s life history or its contribution to the population the animal represents.  

Potential stressors 
The assessment for this consultation identified several possible stressors associated with 
the proposed permitted activities. These include close approaches by research vessels, 
photo-identification from vessels, and passive acoustic recording. 

Exposure analysis   
Exposure analyses identify the co-occurrence of ESA-listed species with the action’s 
effects in space and time, and identify the nature of that co-occurrence. The Exposure 
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analysis identifies, as possible, the number, age or life stage, and gender of the 
individuals likely to be exposed to the action’s effects and the populations(s) or 
subpopulation(s) those individuals represent. 

The Permits Division proposes to issue a five-year permit for scientific research to 
Mithriel MacKay, to approach up to 700 humpback whales, including neonates, for 
photo-identification, behavioral observation, and passive acoustic recording. Research 
would be conducted in the Atlantic Ocean and Caribbean Sea surrounding Puerto Rico, to 
the extent of the U.S. EEZ, year-round, with efforts focused from October through July 
when humpbacks are known to be present. 

The researcher has based the requested number of whales that could be affected by this 
research on the numbers of humpbacks seen from shoreline observations during a pilot 
study.  From December 2010 through April 2011, the researchers used binoculars from 
shore, and recorded the sightings of 0-6 humpback whales per day, with an average of 3 
whales per day of effort. Additional information suggested that the shoreline observations 
were not able to sight all whales present in the area on particular days. Therefore, given 
the duration of the field season, we consider the applicant’s request for 700 takes 
reasonable. 

Close vessel approach (within 100 m) would last no longer than 30 min for photography 
and up to 60 min with the motor off during acoustic recording of mother calf pairs.  
Individual whales could be approached multiple times annually. 

Response analysis   
As discussed in the Approach to the assessment section of this Opinion, response 
analyses determine how listed resources are likely to respond after being exposed to an 
action’s effects on the environment or directly on listed species themselves. For the 
purposes of consultation, our assessments try to detect potential lethal, sub-lethal (or 
physiological), or behavioral responses that might reduce the fitness of individuals. 
Ideally, response analyses would consider and weigh evidence of adverse consequences 
as well as evidence suggesting the absence of such consequences.  

Evidence indicates that wild animals respond to human disturbance in the same way they 
respond to predators (Lima 1998; Beale and Monaghan 2004; Frid and Dill 2002; Frid 
2003; Gill et al. 2001; Romero 2004). These responses may manifest themselves as stress 
responses, interruptions of essential behavioral or physiological events, alteration of an 
animal’s time budget, or some combinations of these responses (Frid and Dill 2002; 
Romero 2004; Sapolsky et al. 2000; Walker et al. 2005). 

Response to close approaches by research vessels 
For all research activities, the presence of vessels can lead to disturbance of marine 
mammals, although the animals’ reactions are generally short term and low impact. 
Reactions range from little to no observable change in behavior to momentary changes in 
swimming speed, pattern, orientation; diving; time spent submerged; foraging; and 
respiratory patterns. Responses may also include aerial displays like tail flicks and 
lobtailing and may possibly influence distribution (Watkins et al. 1981; Bauer and 
Herman 1986; Baker et al. 1983; Clapham et al. 1993; Jahoda et al. 2003). The degree of 
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disturbance by vessel approaches is highly varied. Whales may respond differently 
depending upon what behavior the individual or pod is engaged in before the vessel 
approaches (Wursig et al. 1998; Hooker et al. 2001) and the degree to which they have 
become accustomed to vessel traffic (Lusseau 2004; Richter et al. 2006); reactions may 
also vary by species or individuals within a species (Gauthier and Sears 1999). In 
addition, Baker et al. (1988) reported that changes in whale behavior corresponded to 
vessel speed, size, and distance from the whale, as well as the number of vessels 
operating in the proximity. Based on experiments conducted by Clapham and Mattila 
(1993), experienced, trained personnel approaching whales slowly would result in fewer 
whales exhibiting responses that might indicate stress. 

For humpback whales, studies found patterns of disturbance in response to vessel activity 
that indicate such approaches are probably stressful to the humpback whales, but the 
consequences of this stress on the individual whales remains unknown (Baker and 
Herman 1989; Baker et al. 1983). Baker et al. (1983) described two responses of whales 
to vessels: “horizontal avoidance” of vessels 2,000 to 4,000 meters away characterized by 
faster swimming and fewer long dives; and “vertical avoidance” of vessels from 0 to 
2,000 meters away during which whales swam more slowly, but spent more time 
submerged. 

Hall (1982) reported that humpback whales closely approached by survey vessels in 
Prince William Sound, Alaska, often reacted by diving and surfacing further from the 
vessel or with an altered direction of travel. The author noted that whale feeding activity 
and social behavior did not appear to be disturbed by the approaches; however, cow-calf 
pairs appeared to be wary and avoided the vessel. Other studies have found that 
humpbacks respond to the presence of boats by increasing swimming speed, with some 
evidence that swimming speed then decreased after boats left the area (Au and Green 
2000; Scheidat et al. 2004). A number of studies involving the close approach of 
humpback whales by research vessels for biopsying and tagging indicate that responses 
are generally minimal to non-existent when approaches were slow and careful.  

When more pronounced behavioral changes occur, the responses appear to be short-lived 
(Gauthier and Sears 1999; Weinrich et al. 1992; Clapham and Mattila 1993; Weinrich et 
al. 1991). The slow and careful approach to humpback whales is important and is 
supported by studies conducted by Clapham and Mattila (1993) on the reactions of 
humpback whales to close approaches for biopsy sampling in Caribbean breeding areas. 
The investigators concluded that the way a vessel approached a group of whales had a 
major influence on the whale’s response to the approach, particularly for cow and calf 
pairs. Smaller pods of whales and pods with calves also seem more responsive to 
approaching vessels (Bauer and Herman 1986; Bauer 1986). Based on their experiments 
with different approach strategies, researchers concluded that experienced, trained 
personnel approaching humpback whales slowly would result in fewer whales exhibiting 
responses that might indicate stress. 

Although close approaches conducted under the proposed permit might still be stressful 
for some individuals, and might temporarily interrupt behaviors such as foraging, 
evidence from investigators and in the literature suggests that responses would be short-
lived. Assuming an animal is no longer disturbed after it returns to pre-approach 
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behavior, we do not expect a negative fitness consequence for the individuals 
approached. 

Cumulative effects 
Cumulative effects include the effects of future state, tribal, local or private actions that 
are reasonably certain to occur in the action area considered by this Opinion. Future 
federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the ESA. Sources 
queried include state legislature websites and Nexis.  

After reviewing available information, NMFS is not aware any future non-federal 
activities in the action area that would not require federal authorization or funding and are 
reasonably certain to occur during the foreseeable future. 

Integration and synthesis of the effects 
As explained in the Approach to the Assessment section, risks to listed individuals are 
measured using changes to an individual’s “fitness” – i.e., the individual’s growth, 
survival, annual reproductive success, and lifetime reproductive success. When listed 
plants or animals exposed to an action’s effects are not expected to experience reductions 
in fitness, we would not expect the action to have adverse consequences on the viability 
of the population(s) those individuals represent or the species those populations comprise 
(Anderson 2000; Brandon 1978; Mills and Beatty 1979; Stearns 1992). As a result, if the 
assessment indicates that listed plants or animals are not likely to experience reductions 
in their fitness, we conclude our assessment.  

The NMFS Permits Division proposes to issue a scientific research permit to Mithriel 
MacKay of Texas A&M University at Galveston to authorize research on humpback 
whales in the Atlantic Ocean and Caribbean Sea surrounding Puerto Rico. 

The Status of listed resources and Environmental baseline described the factors that have 
contributed to the reduction in population size of the humpback whale, including 
commercial whaling, fisheries interactions, and ship strikes. NMFS expects that the 
current natural and anthropogenic threats will continue. 

Each year of the five-year proposed permit, up to 700 humpback whales could be closely 
approached by research vessels, photographed, and passively recorded. We believe short-
lived stress responses due to close approach are possible for a few individuals, as are 
short-term interruptions in behaviors such as foraging; however, we do not expect these 
responses to lead to reduced opportunities for foraging or reproduction for targeted 
individuals. Overall, no individual whale is expected to experience a fitness reduction, 
and therefore no fitness consequence would be experienced at a population or species 
level. 

Conclusion 
After reviewing the current Status of listed resources; the Environmental baseline for the 
Action area; the anticipated effects of the proposed activities; and the Cumulative effects, 
it is NMFS’ Opinion that the activities authorized by the proposed issuance of scientific 
research permit 15682, as proposed, is not likely to jeopardize the continued existence of  
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humpback whales, and we do not anticipated the destruction or adverse modification of 
the designated critical habitat within the action area. 

Incidental take statement 
Section 9 of the ESA and federal regulation pursuant to Section 4(d) of the ESA prohibit 
the “take” of endangered and threatened species, respectively, without special exemption. 
“Take” is defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or 
collect, or to attempt to engage in any such conduct. Harm is further defined by the 
NMFS to include significant habitat modification or degradation that results in death or 
injury to listed species by significantly impairing essential behavioral patterns, including 
breeding, feeding, or sheltering. Incidental take is defined as take that is incidental to, and 
not the purpose of, the carrying out of an otherwise lawful activity. Under the terms of 
Sections 7(b)(4) and 7(o)(2), taking that is incidental and not intended as part of the 
agency action is not considered to be prohibited taking under the ESA provided that such 
taking is in compliance with the terms and conditions of this Incidental Take Statement. 

As discussed in the accompanying Opinion, only the species targeted by the proposed 
research activities would be harassed as part of the intended purpose of the proposed 
action. Therefore, the NMFS does not expect the proposed action would incidentally take 
threatened or endangered species. 

Conservation recommendations 
Section 7(a)(1) of the ESA directs federal agencies to use their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of endangered 
and threatened species. Conservation recommendations are discretionary agency 
activities to minimize or avoid adverse effects of a proposed action on listed species or 
critical habitat, to help implement recovery plans, or to develop information.  

We recommend the following conservation recommendations, which would provide 
information for future consultations involving the issuance of marine mammal permits 
that may affect endangered whales as well as reduce harassment related to authorized 
activities: 

1. Cumulative impact analysis. The Permits Division should encourage the marine 
mammal research community, working with the Marine Mammal Commission as 
applicable, to identify a research program with sufficient power to determine cumulative 
impacts of existing levels of research on whales. This includes the cumulative sub-lethal 
and behavioral impacts of research permits on listed species.  

2. Coordination meetings. The Permits Division should continue to work with NMFS’ 
Regional Offices and Science Centers to conduct meetings among permit holders 
conducting research within a region and future applicants to ensure that the results of all 
research programs or other studies on specific threatened or endangered species are 
coordinated among the different investigators.  

3. Data sharing. The Permits Division should continue to encourage permit holders 
planning to be in the same geographic area during the same year to coordinate their 
efforts by sharing research vessels and the data they collect as a way of reducing 
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duplication of effort and the level of harassment threatened and endangered species 
experience as a result of field investigations.  

In order for the NMFS’ Endangered Species Act Interagency Cooperation Division to be 
kept informed of actions minimizing or avoiding adverse effects on, or benefiting, listed 
species or their habitats, the Permits Division should notify the Endangered Species Act 
Interagency Cooperation Division of any conservation recommendations they implement 
in their final action. 

Reinitiation notice 
This concludes formal consultation on the proposal to issue scientific research permit No. 
15682 to Mithriel MacKay of Texas A&M University at Galveston to authorize research 
on humpback whales in the Atlantic Ocean and Caribbean Sea surrounding Puerto Rico. 
As provided in 50 CFR §402.16, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or 
is authorized by law) and if: (1) the amount or extent of incidental take is exceeded; (2) 
new information reveals effects of the agency action that may affect listed species or 
critical habitat in a manner or to an extent not considered in this Opinion; (3) the agency 
action is subsequently modified in a manner that causes an effect to the listed species or 
critical habitat not considered in this Opinion; or (4) a new species is listed or critical 
habitat designated that may be affected by the action. In instances where the amount or 
extent of authorized take is exceeded, the NMFS Permits Division must immediately 
request reinitiation of Section 7 consultation.  
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