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As marine mammals navigate their environment, they may likely encounter areas that are both sparsely 
and heavily populated with human activity. For the latter, marine mammals are increasingly entering urban 
populated areas where the marine landscape has been significantly transformed both physically and 
ecologically. At select locations in New York City (NYC), Harbor seals (Phoca vitulina) and gray seals 
(Halichoerus grypus) frequent the NYC waterways during the winter months. Due to the public interest in 
these species, and the growing human population with its consequent development of shared habitats, it 
is critical that we understand the relationship between humans and these pinnipeds. We therefore stress 
the importance of understanding the history of NYC ecology relating to these waterways and advocate for 
the increased study of habitat use by seals, especially in the New York Bight apex (NYBA). Their return to 
New York City demonstrates survival strategies and adaptations in an urban environment and how they 
are adapting to dynamic and frequently changing environmental conditions. To date, there has been no 
published data of seals within the smaller channels of New York City, but our own observations from 
traveling within these smaller tributaries provide anecdotal evidence for the likelihood that individuals 
traverse the urban environment for migration and transportation and highlight the need for further 
research to ensure continued success of these shared habitats in one of the busiest shipping waterways 
on the eastern seaboard. 
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INTRODUCTION 

  

Maintaining a balance between habitat usage by humans and animals is an ongoing concern in 

many shared locations around the world. As humans and non-human species increasingly 

populate these regions, a strain is placed on resources that both groups are likely to utilize. As 

marine mammals migrate, they may likely encounter areas that are both sparsely and heavily 

populated with human activity. For the latter, marine mammals are increasingly entering urban 

populated areas where the marine landscape has been significantly transformed both physically 

and ecologically from its historically natural habitat. At select locations in New York City 

(NYC), Harbor seals (Phoca vitulina) and gray seals (Halichoerus grypus) utilize the NYC 

waterways for feeding and resting during the winter months, and in the warmer months, these 

individuals typically migrate north to the cooler waters of New England (Payne 1989). Due to 

the public interest in these species, and the growing human population with its consequent 

development of shared habitats, it is critical that we understand the relationship between humans 

and these pinnipeds. It is equally critical that the humans who share the habitat are aware of the 

presence and habitat usage of seals in their area. We therefore stress the importance of 

understanding the history of NYC ecology relating to these waterways and advocate for the 

increased study of habitat use by seals. This is especially critical in the New York Bight apex 

(NYBA) which includes the Port of New York and New Jersey, the busiest port on the East 

Coast of the United States (Brown et al. 2019; Rodrigue 2003).  

 

Considering historical trends in pinniped populations in the NYC area, current research 

of the seals’ demographics and navigation patterns in these complex and dynamic waterways are 

needed to best protect them and their habitats while simultaneously enriching the lives of the 

humans that live in the same areas and rely on these same waterways. The New York City 

Harbor is continuously one of the largest ports on the eastern front. Simultaneously, the 

frequency of marine mammal populations, such as harbor and gray seals are on the rise in this 

same area (Sadove & Cardinale 1993; Woo & Biolsi 2018), prompting research considerations 

that must be given to these human-animal interactions in one of the most urbanized areas of the 

world.  

 

URBANIZATION OF THE NEW YORK CITY MARINE HABITAT 

 

Strategic for economic and military purposes during the early Native American Lenape and 

subsequent European colonization, the NYC region has approximately 2400km of shoreline 

(Gornitz et al. 2001). Prior to urbanization, NYC consisted of one of the largest wetland marsh 

systems in the United States (Hartig et al. 2002; Waldman 2012). Within the five boroughs of the 

city, there is a channel system that consists of three main rivers that intersect around the island of 

Manhattan (see Figure 1): Hudson River (west, and at 22 km for the length of Manhattan island, 

and separating Manhattan and New Jersey, but is 507 km in length and originating from the 

Adirondack Mountains), Harlem River (northeast, connecting 13km from the Hudson River to 

the East River, and separating the borough of the Bronx and Manhattan), and East River (east 

and connecting 26 km to lower Upper Hudson Bay and the Long Island Sound, separating 

Brooklyn and Queens from both the Bronx and Manhattan). The Hudson and East Rivers meet at 

the southern point of Manhattan (the Battery), which is the Upper Bay of the apex.  
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FIGURE 1. Map of New York City and corresponding waterways, noting field locations for Orchard Beach/Pelham 

Bay (), Hoffman and Swinburne Islands (X), and observation location (▲). The main waterways between the five 

boroughs of New York City have been numbered: 1. Hudson River, 2. Harlem River, and 3. East River. 

 

 

 
 

 

 

The marshes of the NY estuary system decreased rapidly with industrialization and 

shoreline modification in the 1800s (Hartig et al. 2002; Waldman 2012). In fact, the history of 

NYC urbanization in relation to the waterways can be broken down into four periods (O’Neil 

2016). The first period is termed Pristine Estuary (1609-1800) during which time the waterways 

were full of oyster beds and marsh land. The Expansion Period (1800-1900) is noted by an 

exponential rise in human population of NYC, followed by the Degradation Period (1900-1970) 

where human sewage and industrial pollutants were dumped into the waterways causing a 

significant decline in ecosystem health and noted declines in marine life. The Improvement 

Period (1970-present) is noted by decreased pollutant levels and increased recovery of marine 

species (O’Neil 2016).  

 

The decline of the marine ecosystems during the Degradation Period in NYC coincided 

with industrialization and poor waste management for both commercial and residential 

properties. Historically, New York City waterways had the highest global concentration of heavy 

metals such as silver (Ag), cadmium (Cd), copper (Cu), lead (Pb), zinc (Zn), and industrial 

fluids, such as polychlorinated biphenyls (PCBs; Feng et al. 1998). Due to a confluence for 

disregard in industrial waste management and the southerly flow of the Hudson River, the toxic 

commercial refuse discarded directly into the waterways consequently remained in the sediment 

for lengthy periods of time (Bopp et al. 1981). Related to industrial contamination, oxygen 
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depletion in the New York Bight also contributed to the steady decrease of shellfish due to 

anoxia (Falkowski et al. 1980). In addition, oil pollution and runoff from petroleum refineries 

along the New York Bight have historically (Hurley 1994) and currently (Vane et al. 2020; 

Zhang et al. 2021) continue to contaminate local marine ecosystems. While pollutants have been 

found in many flora (Bell et al. 2011; Parmar et al. 2016) and fauna species (Asahina et al. 1972; 

Pisani 1984) in NYC, products of flame retardants, such as tetrabromobisphenol A (TBBPA) and 

α-, β-, and γ-isomers of hexabromocyclododecanes (HBCDs) were found in tissues samples of 

stranded bottlenose dolphins (T. truncatus; Johnson-Restrepo et al. 2008). As mesopredators, 

bioaccumulation indicators continue to demonstrate the cumulative presence of lethal pollutants 

in urban marine ecosystems. While not in New York City but another urban location, Kakusche 

and Griesel (2016) examined harbor seal (P. vitulina) blood samples from urban (Wadden Sea 

and Elbe Sanctuary) and pelagic (Helgoland, North Sea and Kattegat, Baltic Sea) populations in 

Denmark and found that samples from seals living close to urbanized areas contained 

significantly higher concentration of nine trace metals, such as aluminum (Al), chromium (Cr), 

Cu, iron (Fe), manganese (Mn), molybdenum (Mo), nickel (Ni), Pb, and Zn out of 18 elements 

that were tested in total.  

 

However, recent studies have suggested that the overall health of New York City’s 

marine ecosystem is improving. As stated, we are currently in the Improvement Period (O’Neil 

2016). Taillie et al. (2020) sampled multiple marine locations in New York City for total 

nitrogen (N), total phosphorus (P), dissolved oxygen (O), chlorophyll a, and water clarity and 

found a positive trend towards improved ecosystem health. Similarly, as important factors within 

the marine food web, prey species of pinnipeds such as fish have also seen increases in 

population growth and sustained biodiversity in the Hudson and East Rivers (Park et al. 2020; 

Neiman et al. 2021). In the next predator tier, Lomac-MacNair et al. (2022) conducted aerial 

surveys between 2017-2020 and recorded fin (B. physalus), humpback (M. novaeangliae), and 

minke (B. acutorostrata) whales feeding regularly on schooling fish in the New York Bight. 

These trends that suggest a gradual and continual improvement demonstrate supportive resources 

for sustaining mesopredators, like pinnipeds, and in turn apex predators that depend on them, 

such as sharks (Roff et al. 2016). Apex predators are unquestionably bioindicators of ecosystem 

health and so is the importance of their prey as measures of environmental robustness. One other 

measure of predator health is the bioaccumulation of natural, unnatural, and artificial 

compounds. Perez-Venegas et al. (2020) studied the scat of three pinniped species (South 

American sea lion, Otaria byronia; Juan Fernández fur seal, A. phillippii; and South American 

fur seal, A. australis) in Peruvian and Chilean coastlines and found that 68% of all samples 

contained microplastics, whereas 81.5% of filaments were anthropogenic in origin, suggesting 

one additional method to monitor the health of predators and in turn providing implication for 

ecosystem health. Thus, the demographic, behavioral, and intrinsic monitoring of the local 

success of mesopredators and apex predators offers multiple assays that can be used to assess the 

current status of ecosystem health.  

 

With this in mind, it should be noted that the Improvement Period in which the NYC 

waterways are currently in, was driven by the creation of the U.S. Environmental Protection 

Agency, the Clean Air and Clean Water Acts, and the work of various non-government agencies 

(Wyman 2023). Research on the ecosystems in combination with government and local actions 

was the foundation of the recovering waterways, which today is highlighted by the resurgence of 
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pinniped species in and around NYC, as they were previously locally extinct during the 

Degradation Period. A similar tact of research and government/local action must focus on local 

ecology, pinniped demographics, and waterway usage by these animals - if we are to ensure the 

continued recovery of these marine mammals. Studies in urban ecology have been steadily 

increasing as a way to investigate ecological models and subsequent processes in highly 

modified environments as a consequence of anthropogenic events and yet published research on 

the relationship between NYC waterways and local marine mammal species have been rare 

(Woo & Biolsi 2018; Brown et al. 2019; Brown et al. 2022). If we are to avoid approaching a 

tipping point in the near future where species’ recovery is halted, or even reversed, due to 

conflicts between marine mammals and human activities such as dredging and shipping, 

increased research must be carried out in relation to our constantly changing urban waterways.  

 

MARINE MAMMALS IN NEW YORK CITY TODAY  

 

Current research on marine mammal populations in the NYC area is encouraging. Between 

2011-2016, Brown et al. (2019) recorded 409 opportunistic sightings of humpback whales (M. 

novaeangliae) in the New York City Bight. From 2017-2020, Zoidis et al. (2021) conducted 

seasonal aerial surveys and observed the presence of six species of large mysticetes in the New 

York Bight, with a total of 318 sightings of blue whales (B. musculus), humpback whales (M. 

novaeangliae), fin whales (B. physalus), Northern Atlantic right whales (Eubalaena glacialis), 

sei whales (B. borealis), and sperm whales (Physeter macrocephalus). Chou et al. (2022) 

collated data from various researchers confirming regular sightings for the humpback whale, fin 

whale, North Atlantic minke whale (B. acutorostrata acutorostrata), and North Atlantic right 

whale from 1998–2017. 

 

To compliment naturalistic observations, environmental DNA (eDNA) is an emerging 

technological tool that has been used to monitor cetaceans and pinnipeds but is currently being 

employed to study the prominence of humpback whales, fin whales, common minke whales, and 

bottlenose dolphins (Tursiops truncatus) in the NYBA (Alter et al. 2022). With this increase in 

marine mammals, proactive research needs to assess the usage of these waterways – especially 

the rivers, estuaries and channels connecting the larger bodies of water such as NY Harbor and 

the connected LI Sound. Understanding the waterway usage and how marine mammals navigate 

these bodies of water will be another tool to help ensure the health and safety of both the human 

and marine mammal species utilizing these habitats. As population numbers of both human and 

other animals continue to rise, conflict will indelibly follow. We must be proactive to ensure 

these federally protected marine mammals are safe and not victim to anthropogenic factors such 

as the ones that initially decimated their original numbers prior to the industrialization of NYC. 

  

Seals of the New York City Area 

 

Historically, both harbor and gray seals commonly inhabited the waterways of New York City. 

By the 1900s, there was a sharp decline in seasonal populations (Burrows & Wallace 1998; 

Sanderson 2013). Their presence was notable in earlier records of early European colonization; 

however, demographic accounts of their sustained presence were absent in the literature for 

nearly 100 years (Sanderson 2013), which may have represented a hiatus in their use of the 

harbor. Beginning in the 1990s, anecdotal sightings of individuals were reported in the lower 
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NYBA that includes the Raritan River in New Jersey and the lower Hudson River basin (Woo & 

Biolsi 2017). Further anecdotal reports were observed from Sandy Hook Bay in New Jersey to 

the extension of the Gateway National Park in Jamaica Bay, New York (Handel et al. 2016). 

Research on population dynamics conducted between 2014-2022 at two urban shoreline 

locations within New York City has demonstrated that seasonal populations are currently stable 

with slight annual increases in recruitment (Woo & Biolsi 2018; McKenzie et al. 2023). These 

main haul-out sites are Middle Reef at Orchard Beach and Pelham Bay in the Bronx (40° 52' 

17.4324'' N, 73° 46' 14.6388'' W), and Hoffman (40° 34' 45.084'' N, 74° 3' 14.202'' W) and 

Swinburne Islands (40° 33' 56.9232'' N, 74° 3' 0.0468'' W; Woo & Biolsi 2018). Population 

numbers are consistent at these haul-out locations and behaviorally, these local aggregations 

appear to be vigilant to anthropogenic activity yet are only reactive to certain proximal 

environmental stimuli. Their return to New York City demonstrates survival strategies and 

adaptations in an urban environment that are important for understanding their use of these 

heavily traffic waterways and how they are adapting to frequently dynamic and changing 

environmental conditions.  

 

Rivers as Vectors for Transportation 

 

Outside of these known seasonal haul-out locations most sightings are typically random and are 

often of a single individual, as opposed to social aggregations. For example, at Inwood Park, 

located at the northern tip of Manhattan Island and near the banks of the Hudson and Harlem 

Rivers, a harbor seal that the locals have named ‘Sealy’ is a regular attraction (Carlon 2019; 

Krisel 2019; Letzter 2019). Sealy has been consistently sited in Inwood Park and reports show 

that the seal may be staying in the area year-round, therefore not making the typical annual 

migration north each summer (Krisel 2019; Letzter 2019). Inwood Park contains the last 

remaining salt march in Manhattan (Conservancy North n.d.; Kennedy 2014), which may be the 

cause for Sealy taking up residence there. While this is a lone individual, Sealy’s presence in 

Inwood Park demonstrates the use of smaller waterways/rivers by seals indicating they are not 

constraining themselves to larger waterways such as the Long Island Sound, or NY Harbor. In 

fact, seals have been spotted in the Hudson River as far north as Rockland County (Cutler 2023), 

Albany (Spector 2019; New Country Albany, 2024), and even Saugerties NY (Wallace 2021).  

 

Unfortunately, and often due to restricted waterway space for transportation, some 

marine mammals also enter channels that are too shallow to support large body masses. In 2007, 

a young common minke whale (B. acutorostrata) that was nicknamed ‘Sludgie’, entered the 

Gowanus Canal, an urban waterway with historically notable levels of toxic contaminants 

(Miller 2016), with visible lesions on its head and died shortly thereafter by beaching itself 

(Alexiou 2020). In 2013, a common dolphin (Delphinus delphis) also entered the Gowanus 

Canal, and subsequently died by stranding (Di Leo 2013). It has been proposed that marine 

mammals that navigate poorly into unsupportive waterways may inherently be afflicted by 

physical trauma, such as injury (Yamamoto et al. 2016), or disease (Davis et al. 2019) by the 

time they enter the urban ecosystem. A successful future with an increasing human population, 

increasing shipping, and an increasing marine mammal population requires planning with these 

human-animal interactions in mind.  As we consider conservation of urban ecosystems, we must 

include marine mammal use of rivers and other waterways. Given the geography of NYC, and 

the interconnection between the major waterways, these animals most likely have large 
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interconnected navigational pathways. We propose that seals use smaller interconnected 

channels to regularly travel from haul-out and feeding locations within NYC. In addition, we 

note that for longer seasonal migratory routes, using the rivers as vectors for transport between 

the Atlantic northeast and their most likely southernmost locations of the Chesapeake Bay (Jones 

& Rees 2020), would also greatly reduce the amount of distance and time necessary to 

circumvent Long Island. While seals are also commonly found in the Long Island Sound (Payne 

& Selzer 1989), and along the eastern (Waring et al. 2015) and southern shores of Long Island 

(McCormack 2015), it appears likely that individuals may detour through New York City to 

preserve energy, reduce the distances between migratory locations, and decrease the travel time 

during seasonal migrations (Alerstam 2001).  

 

To date, there has been no published data of seals within the smaller channels of New 

York City, but our own observations, along with other anecdotal evidence (e.g., Sealy) provide 

evidence that seals are traveling within these smaller tributaries. The only formal research data 

point we have thus provided is limited, but critical, evidence for the likelihood that individuals 

traverse the urban environment for migration and transportation.  

 

At approximately 09:00 on March 3rd, 2019, we observed a harbor seal travelling in a 

westerly direction through the East River of New York City with the receding tide for Orchard 

Beach predicted at 10:54 for that day. Specifically, the individual was observed between the 

Throgs Neck and Whitestone Bridges, which separate the boroughs of the Bronx and Queens 

(see Figure 1). The East River connects to the Hudson River and Little Neck Bay, which is the 

southern end of Pelham Bay and Orchard Beach. This individual was observed while conducting 

a typical field survey; however, on this day, we had decided to traverse the East River with our 

vessel (10.6m Duffy Express Cruiser with a Yanmar 6CXM ETE 420HP engine that was built in 

the year 2000 by the Atlantic Boat Company, Brooklin, Maine) with the hope that we may 

encounter a seal that likely uses the river systems as vectors for transportation. To date, this is 

the only formally documented observation of seals traveling within the smaller channels of New 

York City and demonstrates the likelihood of individuals traversing the urban environment for 

migration and transportation. We thus highlight the need for further research focused not only on 

haul-out/resting locations but the movements of these animals through the waterways to ensure 

continued success of these shared habitats in one of the busiest shipping waterways on the 

eastern seaboard. Consideration must be given to how these seals use these waterways as data 

indicates that seals navigating through these rivers and channels will only increase as populations 

rise (Toth et al. 2018; Woo & Biolsi 2018). We note that additional research is needed to 

understand seals’ movement patterns and navigational strategies so that we can anticipate clashes 

with humans, decrease anthropogenic impacts on these protected species, and preemptively 

consider ways to best utilize these waterways for all stakeholders.   

 

IMPLICATIONS OF SHARED WATERWAY USAGE 

 

Our observations are a first step in formally documenting that seals are not only using specific 

rock outcroppings to rest and thermoregulate while in the NYBA (Woo & Biolsi 2018), but that 

they are actively using these channels to navigate between locations. If this waterway navigation 

is in fact commonplace for these animals, then understanding these patterns of usage is critical to 

ensure minimal impact of anthropogenic factors on these protected species.   
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Anthropogenic Effects on Marine Mammals in New York Bight Apex 

 

Dredging, particularly in the Upper and Lower bays is routinely implemented to preserve active 

transport for large vessels, increasing depth for barges but causing ecological damage (Peteet et 

al. 2018). This is required for shipping since landfill has narrowed many of the river systems, 

tapering most near or close to their deepest depths for commercial marine vessel transportation. 

In addition, given both tidal changes and natural riverine flow, loose sedimentation from the 

absence of flora (Spartina alterniflora) and bivalves (eastern oysters; Crassostrea virginica) has 

increased the volume of substrate deposited in the middle of the channels (Guo & Pennings 

2012; Zarnoch & Schreibman 2012). Repeated dredging induces habitat destruction and loss of 

biodiversity, such as the impact of sedimentation stability on seagrass beds and species that 

depend on them for refuge and nurseries (Erftemeijer & Lewis 2006). The impacts of dredging 

also include masking and behavioral effects, such as noise disturbance from machine and seismic 

operations, and suspended sedimentation that may impact social interactions like communication 

or ability to detect predators, prey, and conspecifics in various marine mammal species (Todd et 

al. 2015). 

  

 One of the most immediate challenges to marine mammals in the NYC area is derived 

from the continued anthropogenic activities associated with an active shipping port. Currently, 

the NYBA contains the most active shipping port in the eastern United States (Rodrigue 2003) 

and whale sightings in the area appear to coincide with dredged shipping channels (Brown et al. 

2018). Shipping channels have been described as high-risk areas for whales in other areas (i.e., 

Vanderlaan et al. 2009; Williams and O’Hara 2010, Rockwood et al. 2017) and the NYBA is no 

exception. In fact, the area just outside the entrance to the Port of New York and New Jersey, is 

designated as a Precautionary Area by the International Maritime Organization (International 

Maritime Organization 1985). The Mid-Atlantic region ranks second highest in the number of 

documented vessel strikes of baleen whales worldwide (Jensen et al. 2003; Aschettino et al. 

2020). Considering that the highest levels of vessel traffic within the mid-Atlantic are found in 

the NYBA (Silber & Bettridge 2012), these, often lethal encounters are likely to increase.  

  

 Boat traffic, particularly large commercial barges that transport containers, is a physical 

and sensory threat even to smaller marine mammals such as pinnipeds (Avila et al. 2018). 

Similar to whales, pinnipeds that inhabit urban marine systems are subjected to the persistent 

dangers of collisions from marine vessels. There have been several accounts of pinnipeds 

encountering motorized vessels, typically resulting in propeller strikes that cause significant 

physical trauma (Meager 2016; Olson et al. 2021). Though the majority of vessel-pinniped 

collisions are non-lethal, commercial and recreational traffic can be deadly (van der Hoop et al. 

2013). As the pinniped population increases in NYC it would behoove us to look to other parts of 

the world where larger populations of seals overlap with human activities such as shipping to 

help us predict and avoid future environmental pitfalls. Onoufriou et al. (2016) examined harbor 

seals (P. vitulina) and commercial vessel interaction in the Moray Firth, Scotland and found 

collisions were rare, but still likely to occur despite cohabitation of resident populations and 

frequent marine vessel movement. In studying the potential for pup and vessel collisions in the 

Caspian Sea, Wilson et al. (2020) developed a predictive model to demonstrate the likelihood of 

collisions with ice-breeding pinnipeds, such as bearded seal (Erignathus barbatus), gray seal (H. 
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grypus), harp seal (Pagophilus groenlandicus), ringed seal (Pusa hispida), hooded seal 

(Cystophora cristata), ribbon seal (Histriophoca fasciata) and spotted seal (P. largha) as a 

function of increased frequency of boat traffic, ultimately determining that collision rates are 

significant enough to consider management policies for the region. However, if seals can detect 

the frequency of propeller noise there is potential for them to use that sensory information to 

avoid contact with oncoming vessels, especially as seals are more maneuverable than many large 

commercial boats. In fact, Miersch et al. (2011) proposed that the vibrissae of seals are 

hydrodynamic receptors. Subsequently, studies provide evidence of harbor seal (P. vitulina) 

orientation and environmental discrimination based on hydrodynamic signals received by 

vibrissae (Hanke et al. 2010; Murphy et al. 2015). Therefore, as boat traffic and seal populations 

increase in the NYBA, research needs to focus on understanding the potential outcomes of 

boat/pinniped interactions. For example, in relation to vessel type and speed, it would be 

important to learn what the earliest detection distance is based on auditory and tactile 

information picked up by the seals and how much time they have to interpret the sensory 

information and make a decision allowing them to avoid a boat strike.  

 

In addition to potential strikes, recreational and commercial marine vessels consequently 

produce a significant amount of auditory noise pollution. The impact of acoustic disturbance is 

well-documented in the literature (Gordon et al. 2003; Tyack 2008; Merchant et al. 2014), and it 

affects an individual’s ability to communicate for a variety of social interactions (Weilgart 2007). 

One main concern is that anthropogenic noise masks auditory communication between 

conspecifics (Brumm & Slabbekoorn 2005; Erbe et al. 2016; Madsen et al. 2006). Motors from 

commercial shipping vessels produce low-frequency noise,  which can travel far into the marine 

environment. Parks et al. (2007) examined the short-term and long-term behavioral effects of 

shipping noise on North Atlantic right whales (E. glacialis) and South Atlantic right whales (E. 

australis) and found behavioral differences such as an increased frequency of individual calling 

that was produced likely to overcome the masking of vocalizations. Parks et al. (2011) further 

found that North Atlantic right whales (E. glacialis) would modify their calls to produce louder 

vocalizations in response to increased environmental noise. Similarly, Buckstaff (2004) 

examined the impact of recreational watercraft on bottlenose dolphin (T. truncatus) 

communication and found that individual’s whistle frequency and repetition rate increased upon 

watercraft approach, likely to compensate for signal masking. Bearded seals (E. barbatus), who 

vocalize for courtship and territorial defense, have also been found to alter the amplitude and 

frequency of their calls in response to anthropogenic noise (Fournet et al. 2021) to avoid the 

masking effect. Acoustic disturbance is likely amplified in an urban environment with an active 

shipping port as opposed to pelagic locations. The presence of larger and more frequent 

commercial traffic further increases the volume of noise pollution. Consequently, the interaction 

between larger and more frequent commercial vessels also produces acoustic noise in the 

immediate environment above the surface of the water. While the transmission of sound differs 

across air in comparison to underwater, noise still presents a challenge for aspects of 

communication while on land (Putland et al. 2018). Terhune (1991) conducted an experiment 

where the study simulated ambient noise to mimic the vocal detection threshold of harbor seal 

(P. vitulina) mother-pup air-calling communication through a single-tone, and to potentially 

mask signals between them. Ultimately, Terhune (1991) provided insight in psychophysical 

thresholds of auditory communication in isolated conditions. Subsequently, additional studies 

were conducted to investigate masking with multitone signals to simulate more dynamic 
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conditions (Turnbull & Terhune 1990). In support of earlier evidence, Erbe et al. (2018) found 

that the sound of commercial airplanes, recorded between 84-132 dB, penetrated the water-to-air 

barrier, and was detectable against ambient underwater noise that as recorded between 12-10 

kHz. Additionally, Leone and Warren (2024) collected data on noise at two artificial reefs south 

of Long Island and along beaches in Southampton NY. Their research suggested that commercial 

vessels and aircraft are significant contributors of anthropogenic noise in underwater 

environments and along the coastal beaches of Long Island, NY respectively. Many urban 

environments have their airports along coastal locations and these studies imply that commercial 

passenger airplanes are likely detected by marine fauna, such as cetaceans, pinnipeds, and 

sirenians, which can impact social communication. Though these are examples of pinniped and 

anthropogenic interactions that are understudied, they provide some evidence and opportunity to 

pursue further investigation.  

 

CONCLUSION 

 

It is evident that these pinnipeds have elected to maintain wintering residence in NYBA, despite 

the threat of physical and sensory anthropogenic challenges to the marine environment and their 

own health. Moreover, they continue to combat the ecological challenges, like dredging and 

shipping that constrain their success. However, their sustained presence has broader implications 

for the improvement of the marine environment and the optimistic status of other local predator 

and prey species. Thus, the prevalence of pinnipeds in this particular urban environment is an 

important bioindicator for the marine ecosystem health of New York City, which is seemingly 

beginning to favor a progression towards genuine improvement.  

 

Urbanization of an environment inherently creates additional dimensions of ecological 

complexity. Humans have steadily developed the infrastructure of urban environments to which 

any resident or visiting marine mammal must contend with the consequences of anthropogenic 

activity. We should celebrate the better water quality and the return of fish, marine mammals and 

other top predators to the NYC waterways while simultaneously preparing for the next challenge 

of increasing populations.  If we do not collect critical data to make informed decisions on 

waterway usage, we may see this marine mammal rebound turn into a decline due to habitat use 

conflict. We currently know only a small amount of information regarding how seals live and 

thrive in this urban ecosystem, and how human behavior and development of housing and 

businesses along the shores impacts their habitat as well as shipping and dredging in the 

waterways. Continuing research will add to our understanding in these areas, will lend itself to 

science and to the enrichment of the local communities that utilize this shared habitat with 

marine mammals. 

 

 

 

 

  

9

Biolsi et al.: Seals and Society

Published by Digital Commons at Loyola Marymount University and Loyola Law School, 2024



 

 

LITERATURE CITED 

 

Aschettino, J.M., Engelhaupt, D.T., Engelhaupt, A.G., DiMatteo, A., Pusser, T., Richlen, M.F., 

& Bell, J.T. (2020). Satellite telemetry reveals spatial overlap between vessel high-traffic 

areas and humpback whales (Megaptera novaeangliae) near the mouth of the Chesapeake 

Bay. Frontiers in Marine Science, 7. https://www.frontiersin.org/journals/marine-

science/articles/10.3389/fmars.2020.00121 

 

Alter, S.E., King, C.D., Chou, E., Chin, S.C., Rekdahl, M. & Rosenbaum, H.C.  

(2022). Using environmental DNA to detect whales and dolphins in the New York 

Bight. Frontiers in Conservation Science, 7, 1-8. 

https://doi.org/10.3389/fcosc.2022.820377   

 

Alerstam, T. (2001). Detours in bird migration. Journal of Theoretical  

Biology, 209(3), 319-331. https://doi.org/10.1006/jtbi.2001.2266  

 

Alexiou, J. (2020). Gowanus: Brooklyn’s Curious Canal. NYU Press, New York. NY  

USA. 

 

Asahina, S., Andrea, J., Carmel, A., Arnold, E., Bishop, Y., Joshi, S. & Epstein, S.S.  

(1972). Carcinogenicity of organic fractions of particulate pollutants collected in New 

York City and administered subcutaneously to infant mice. Cancer Research, 32(10), 

2263-2268. 

 

Avila, I., Kaschner, C.K., & Dormann, C.F. (2018). Current global risks to marine  

mammals: Taking stock of the threats. Biological Conservation, 221, 44-58. 

https://doi.org/10.1016/j.biocon.2018.02.021 

  

Bell, J.N.B., Power, S.A., Jarraud, N., Agrawal, M. & Davies, C. (2011). The effects of  

air pollution on urban ecosystems and agriculture. International Journal of Sustainable 

Development & World Ecology, 18(3), 226-235. 

https://doi.org/10.1080/13504509.2011.570803  

 

Bopp, R.F., Simpson, H.J., Olsen, C.R. & Kostyk, N. (1981). Polychlorinated  

biphenyls in sediments of the tidal Hudson River, New York. Environmental Science & 

Technology, 15(2), 210-216. https://doi.org/10.1021/es00084a007  

 

Brown, D. M., Robbins, J., Sieswerda, P. L., Schoelkopf, R., & Parsons, E. C. M. (2018). 

Humpback whale (Megaptera novaeangliae) sightings in the New York-New Jersey 

Harbor Estuary. Marine Mammal Science, 34(1), 250-257. 

 

Brown, D.M., Sieswerda, P.L. & Parsons, E.C.M. (2019). Potential encounters  

between humpback whales (Megaptera novaeangliae) and vessels in the New York Bight 

apex, USA. Marine Policy, 106, 103527. https://doi.org/10.1016/j.marpol.2019.103527  

 

10

Cities and the Environment (CATE), Vol. 17 [2024], Iss. 2, Art. 4

https://digitalcommons.lmu.edu/cate/vol17/iss2/4
DOI: 10.15365/cate.2024.170204

https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00121
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2020.00121
https://doi.org/10.3389/fcosc.2022.820377
https://doi.org/10.1006/jtbi.2001.2266
https://doi.org/10.1016/j.biocon.2018.02.021
https://doi.org/10.1080/13504509.2011.570803
https://doi.org/10.1021/es00084a007
https://doi.org/10.1016/j.marpol.2019.103527


 

 

Brown, D.M., Robbins, J., Sieswerda, P.L., Ackerman, C., Aschettino, J.M., Barco, S., Boye, T., 

DiGionanni, R.A., Durham, K., Engelhaupt, A., Hill, A., Howes, L., Johnson, K.F., 

Jones, L., King, D.D., Kopelman, A.H., Laurino, M., Lonergan, S., Mallette, S.D., 

…Wiedenmann, J. (2022). Site fidelity, population identity and demographic 

characteristics of humpback whales in the New York Bight apex. Journal of the Marine 

Biological Association of the United Kingdom, 102, 157–165. 

https://doi.org/10.1017/S0025315422000388     

 

Brumm, H. & Slabbekoorn, H. (2005). Acoustic communication in noise. Advances in  

the Study of Behavior, 35, 151-209. https://doi.org/10.1016/S0065-3454(05)35004-2  

 

Buckstaff, K.C. (2004). Effects of watercraft noise on the acoustic behavior of  

bottlenose dolphins, Tursiops truncatus, in Sarasota Bay, Florida. Marine Mammal 

Science, 20(4):, 709-725. https://doi.org/10.1111/j.1748-7692.2004.tb01189.x  

 

Burrows, E.G., & Wallace, M. (1998). Gotham: A History of New York City to 1898.  

Oxford University Press, New York, NY USA. 1408 pp. 

 

Carlin, E. (2019). Urban observation of the week: Seal in New York City. Life in the city. 

Evolution in an Urbanizing World. Retrieved 10/25/2024 from https://urbanevolution-

litc.com/2019/09/11/urban-observation-of-the-week-seal-in-new-york-city/ 

 

Chou, E., Rekdahl, M.L., Kopelman, A.H., Brown, D.M., Sieswerda, P.L., DiGiovanni, R.A. & 

Rosenbaum, H.C. (2022) Occurrence of baleen whales in the New York Bight, 1998–

2017: Insights from opportunistic data. Journal of the Marine Biological Association of 

the United Kingdom, 102, 438-444. https://doi.org/10.1017/S0025315422000716 

 

Conservancy North. (n.d.). Retrieved 10/15/2024 from https://conservancynorth.org/ 

 

Davis, D.A., Mondo, K., Stern, E., Annor, A.K., Murch, S.J., Coyne, T.M., Brand, L.E., 

Niemeyer, M.E., Sharp, S., Bradley, W.G., Cox, P.A. & Mash, D.C. (2019). 

Cyanobacterial neurotoxin BMAA and brain pathology in stranded dolphins. PLoS 

One,14(3), e0213346. doi: 10.1371/journal.pone.0213346. PMID: 30893348; PMCID: 

PMC6426197 

 

Di Leo, L.A. (2013). The polar bear ethic: From the reactionary trend in  

environmental lawmaking to the climate change imperative. Journal of Environmental 

Law & Litigation, 28, 347. 

 

Erbe, C., Reichmuth, C., Cunningham, K., Lucke, K. & Dooling, R. (2016).  

Communication masking in marine mammals: A review and research strategy. Marine 

Pollution Bulletin, 103(1-2), 15-38. https://doi.org/10.1016/j.marpolbul.2015.12.007 

 

Erbe, C., Williams, R., Parsons, M., Parsons, S.K., Hendrawan, I.G. & Dewantama, I.M.I.  

(2018). Underwater noise from airplanes: An overlooked source of ocean noise. Marine 

Pollution Bulletin, 137, 656-661. https://doi/org/10.1016/j.marpolbul.2018.10.064 

11

Biolsi et al.: Seals and Society

Published by Digital Commons at Loyola Marymount University and Loyola Law School, 2024

https://doi.org/10.1017/S0025315422000388
https://doi.org/10.1016/S0065-3454(05)35004-2
https://doi.org/10.1111/j.1748-7692.2004.tb01189.x
https://urbanevolution-litc.com/2019/09/11/urban-observation-of-the-week-seal-in-new-york-city/
https://urbanevolution-litc.com/2019/09/11/urban-observation-of-the-week-seal-in-new-york-city/
https://doi.org/10.1017/S0025315422000716
https://conservancynorth.org/
https://doi.org/10.1016/j.marpolbul.2015.12.007
https://doi/org/10.1016/j.marpolbul.2018.10.064


 

 

 

Erftemeijer, P.L. & Lewis, R.R.R III. 2006. Environmental impacts of dredging on  

seagrasses: A review. Marine Pollution Bulletin, 52(12),1553-1572. 

https://doi.org/10.1016/j.marpolbul.2006.09.006 

 

Falkowski, P.G., Hopkins, T.S. & Walsh, J.J. (1980). Analysis of factors affecting  

oxygen depletion in the New York Bight. Journal of Marine Research, 38(3), 479-506. 

 

Fournet, M.E., Silvestri, M., Clark, C.W., Klinck, H., & Rice, A.N. (2021). Limited  

vocal compensation for elevated ambient noise in bearded seals: Implications for an 

industrializing Arctic Ocean. Proceedings of the Royal Society B. 288(1945), 20202712. 

https://doi.org/10.1098/rspb.2020.2712  

 

Gordon, J., Gillespie, D., Potter, J., Frantzis, A., Simmonds, M/P., Swift, R. &  

Thompson, D. (2003). A review of the effects of seismic surveys on marine 

mammals. Marine Technology Society Journal. 37(4):16-34. 

https://doi.org/10.4031/002533203787536998  

 

Gornitz, V., Couch, S. & Hartig, E.K. (2001). Impacts of sea level rise in the New York  

City metropolitan area. Global and Planetary Change, 32(1), 61-88. 

https://doi.org/10.1016/S0921-8181(01)00150-3  

 

Guo, H. & Pennings, S.C. (2012). Post-mortem ecosystem engineering by oysters  

creates habitat for a rare marsh plant. Oecologia, 170(3), 789-798. 

https://doi.org/10.1007/s00442-012-2356-2 

 

Handel, S.N., Marra, J., Kaunzinger, C.M., Bricelj, V.M., Burger, J., Burke, R.L., Camhi, M.,   

Colón, C.P., Jensen, O.P., LaBelle, J., Rosenbaum, H.C., Sanderson, E.C., Schlesinger, 

M.D., Waldman, J.R. & Zarnoch, C.B. (2016). Ecology of Jamaica Bay: History, status, 

and resilience. pp. 91-116, In E.W. Sanderson, W.D. Solecki, J.R. Waldman and A.S. 

Parris (Eds.). Prospects for Resilience: Insights from New York City's Jamaica Bay. 

Island Press. https://doi.org/10.5822/978-1-61091-734-6_5 

 

Hanke, W., Witte, M., Miersch, L., Brede, M., Oeffner, J., Michael, M., Hanke, F., Leder, A.  

& Dehnhardt, G. (2010). Harbor seal vibrissa morphology suppresses vortex-induced 

vibrations. Journal of Experimental Biology, 213(15), 2665-2672. 

https://doi.org/10.1242/jeb.043216  

 

Hartig, E.K., Gornitz, V., Kolker, A., Mushacke, F. & Fallon, D. (2002). Anthropogenic  

and climate-change impacts on salt marshes of Jamaica Bay, New York 

City. Wetland,. 22(1),71-89. 

https://doi.org/10.1672/02775212(2002)022[0071:AACCIO]2.0.CO;2  

 

Hurley, A. (1994). Creating ecological wastelands: Oil pollution in New York City,  

1870-1900. Journal of Urban History, 20(3), 340-364.  

https://doi.org/10.1177/009614429402000303 

12

Cities and the Environment (CATE), Vol. 17 [2024], Iss. 2, Art. 4

https://digitalcommons.lmu.edu/cate/vol17/iss2/4
DOI: 10.15365/cate.2024.170204

https://doi.org/10.1016/j.marpolbul.2006.09.006
https://doi.org/10.1098/rspb.2020.2712
https://doi.org/10.4031/002533203787536998
https://doi.org/10.1016/S0921-8181(01)00150-3
https://doi.org/10.1007/s00442-012-2356-2
https://doi.org/10.5822/978-1-61091-734-6_5
https://doi.org/10.1242/jeb.043216
https://doi.org/10.1672/02775212(2002)022%5b0071:AACCIO%5d2.0.CO;2
https://doi.org/10.1177/009614429402000303


 

 

 

International Maritime Organization. (1985). Resolution A.572(14): General provisions on shipsʹ 

routing. General Assembly Session, 1985. Retrieved on 10/25/2024 from 

https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/As

semblyDocuments/A.572(14).pdf 

 

Jensen, A. S., Silber, G. K. & Calambokidis, J. (2003). Large whale ship strike database. NOAA 

Technical Memorandum NMFS-OPR, 25. Retrievd 10/25/2024 from 

https://repository.library.noaa.gov/view/noaa/23127 

 

Johnson-Restrepo, B., Adams, D.H. & Kannan, K. (2008). Tetrabromobisphenol A  

(TBBPA) and hexabromocyclododecanes (HBCDs) in tissues of humans, dolphins, and 

sharks from the United States. Chemosphere, 70(11),1935-1944. 

https://doi.org/10.1016/j.chemosphere.2007.10.002  

 

Jones, D.V. & Rees, D.R. (2020). Haul-out counts and photo-identification of pinnipeds  

in Chesapeake Bay and Eastern Shore, Virginia: 2018/2019 annual progress report. Final 

Report. Prepared for U.S. Fleet Forces Command, Norfolk, Virginia, USA. 34 pp. 

 

Kakuschke, A., & Griesel, S. (2016). Essential and toxic elements in blood samples of harbor 

seals (Phoca vitulina) from the Islands Helgoland (North Sea) and Anholt (Baltic Sea): A 

comparison study with urbanized areas. Archives of environmental contamination and 

toxicology, 70, 67-74. 

 

Kennedy, D. (2014). Muscota Marsh: The recent return of a wetland habitat in upper Manhattan. 

The City Atlas. Retrieved on 10/25/2024 from 

https://newyork.thecityatlas.org/lifestyle/muscota-marsh-the-recent-return-of-a-wetland-

habitat-in-upper-manhattan/ 

 

Krisel, B. (2019). Seal draws crowds to Inwood's Muscota Marsh. Patch. Retrieved 10/25/2024 

from https://patch.com/new-york/washington-heights-inwood/seal-draws-crowds-

inwoods-muscota-marsh 

 

Leone, M. T., & Warren, J. D. (2024). Vessels and aircraft are chronic sources of anthropogenic 

noise in coastal marine and terrestrial soundscapes on Long Island, New 

York. Environmental Pollution, 124208. https://doi.org/10.1016/j.envpol.2024.124208 

 

Letzter, R. (2019). A seal has taken up residence in Manhattan, and its human neighbors are 

thrilled. Live Science. Retrieved 10/25/2024 from https://www.livescience.com/66075-

new-york-city-seal.html 

 

Lomac-MacNair, K.S., Zoldis, A.M., Ireland, D.S., Rickard, M.E. & McKown, K.A. 

(2022). Fin, humpback, and minke whale foraging events in the New York Bight as 

observed from aerial surveys, 2017-2020. Aquatic Mammals, 48(2), 142-158. 

https://doi.org/10.1578/AM.48.2.2022.142 

 

13

Biolsi et al.: Seals and Society

Published by Digital Commons at Loyola Marymount University and Loyola Law School, 2024

https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/AssemblyDocuments/A.572(14).pdf
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/AssemblyDocuments/A.572(14).pdf
https://repository.library.noaa.gov/view/noaa/23127
https://doi.org/10.1016/j.chemosphere.2007.10.002
https://newyork.thecityatlas.org/lifestyle/muscota-marsh-the-recent-return-of-a-wetland-habitat-in-upper-manhattan/
https://newyork.thecityatlas.org/lifestyle/muscota-marsh-the-recent-return-of-a-wetland-habitat-in-upper-manhattan/
https://patch.com/new-york/washington-heights-inwood/seal-draws-crowds-inwoods-muscota-marsh
https://patch.com/new-york/washington-heights-inwood/seal-draws-crowds-inwoods-muscota-marsh
https://doi.org/10.1016/j.envpol.2024.124208
https://www.livescience.com/66075-new-york-city-seal.html
https://www.livescience.com/66075-new-york-city-seal.html
https://doi.org/10.1578/AM.48.2.2022.142


 

 

Madsen, P.T., Wahlberg, M., Tougaard, J., Lucke, K. & Tyack, A.P. (2006). Wind  

turbine underwater noise and marine mammals: Implications of current knowledge and 

data needs. Marine Ecology Progress Series, 309, 279-295. 

https://doi.org/10.3354/meps309279 

 

McCormack, M. 2015. Assessing the applicability of computer aided photo- 

identification for pinniped Studies through the determination of site fidelity in Long 

Island, NY harbor seals (Phoca vitulina concolor). Ph.D. Dissertation, University of 

Miami, Miami, FL USA. 99 pp. 

 

McKenzie, K., Castro, K., Biolsi, K.L. & Woo, K.L. (2023). Population dynamics and social 

behavior of harbor and gray seals in New York City: Negotiating the challenges of an 

urban environment. SUNY Undergraduate Research Conference. Friday, April 14, SUNY 

Maritime.  

 

Meager, J.J. (2016). Marine wildlife stranding and mortality database annual report  

2013-2015. Cetacean and pinniped. Conservation Technical and Data Report 2016, 1, 1-

33. 

 

Merchant, N.D., Pirotta, E., Barton, T.R. & Thompson, P.M. (2014). Monitoring ship  

noise to assess the impact of coastal developments on marine mammals. Marine 

Pollution Bulletin, 78(1-2), 85-95. https://doi.org/10.1016/j.marpolbul.2013.10.058 

 

Miersch, L., Hanke, W., Wieskotten, S., Hanke, F.D., Oeffner, J., Leder, A., Brede, M.,  

Witte, M. & Dehnhardt, G. (2011). Flow sensing by pinniped whiskers. Philosophical 

Transactions of the Royal Society B: Biological Sciences, 366(1581), 3077-3084. 

https://doi.org/10.1098/rstb.2011.0155  

 

Miller, J.T. (2016). Is urban greening for everyone? Social inclusion and exclusion  

along the Gowanus Canal. Urban Forestry & Urban Greening, 19, 285-294. 

https://doi.org/10.1016/j.ufug.2016.03.004  

 

Murphy, C.T., Reichmuth, C. & Mann, D. (2015). Vibrissal sensitivity in a harbor seal  

(Phoca vitulina). Journal of Experimental Biology, 218(15), 2463-2471. 

 

New Country: Albany. (2024). Lost seal in the Hudson makes way up to Capital Region. 

https://wgna.com/lost-seal-in-the-hudson-river-makes-way-up-to-capital-region/ 

 

Nieman, C.L., Pendleton, R.M., Kenney, G.H. & Solomon, C.T. (2021). Evaluation  

and optimization of a long-term fish monitoring program in the Hudson River. Ecological 

Indicators, 133, 108344. https://doi.org/10.1016/j.ecolind.2021.108344  

 

Olson, J.K., Lambourn, D.M., Huggins, J.L., Raverty, S., Scott, A.A. & Gaydos, J.K.  

(2021). Trends in propeller strike-induced mortality in harbor seals (Phoca vitulina) of 

the Salish Sea. Journal of Wildlife Diseases, 57(3), 689-693. 

https://doi.org/10.7589/JWD-D-20-00221  

14

Cities and the Environment (CATE), Vol. 17 [2024], Iss. 2, Art. 4

https://digitalcommons.lmu.edu/cate/vol17/iss2/4
DOI: 10.15365/cate.2024.170204

https://doi.org/10.3354/meps309279
https://doi.org/10.1016/j.marpolbul.2013.10.058
https://doi.org/10.1098/rstb.2011.0155
https://doi.org/10.1016/j.ufug.2016.03.004
https://wgna.com/lost-seal-in-the-hudson-river-makes-way-up-to-capital-region/
https://doi.org/10.1016/j.ecolind.2021.108344
https://doi.org/10.7589/JWD-D-20-00221


 

 

 

O’Neil, M.O., Taillie, D., Walsh, B., Dennison, W.C., Bone, E.K., Reid, D.J., Newton, R., 

Strayer, D.L., Boicourt, K., Birney, L.B., Janis, S. Malinowski, P. & Fisher, M. (2016). 

New York Harbor: Resilience in the face of four centuries of development. Regional 

Studies in Marine Science, 8, 274-286. 

https://sciencedirect.com/science/article/pii/S2352485516301001 

 

Onoufriou, J., Jones, E., Hastie, G. & Thompson, D. (2016) Investigations into the interactions 

between harbour seals (Phoca vitulina) and vessels in the inner Moray Firth. Scottish 

Marine and Freshwater Science Report, 7(24). doi: 10.7489/1805-1 

 

Parks, S.E., Clark, C.W. & Tyack, P.L. (2007). Short-and long-term changes in right  

whale calling behavior: The potential effects of noise on acoustic 

communication. Journal of the Acoustical Society of America, 122(6), 3725-3731. 

https://doi.org/10.1121/1.2799904  

 

Park, P.J., Girgenti, C.D., Del Bello, I.G., Tobitsch, C.M., Gorsen, D.M., Stanner, K.C., Van 

Horn, D., Wilding, K.C., Gonzalez, L.F., Wu, J.R., Adams, J.J., Reeve, E.J., Bender, 

M.E., Bowser, C., Turrin, M.K. & Lake, T. (2020). New York City East River fish 

species inventory and emergence of a unique fish community science network. Urban 

Naturalist, 38, 1-27. 

 

Parks, S. E., Johnson, M., Nowacek, D., & Tyack, P. L. (2011). Individual right whales call 

louder in increased environmental noise. Biology letters, 7(1), 33-35. 

 

Parmar, T.K., Rawtani, D. & Agrawal, Y.K. (2016). Bioindicators: The natural  

indicator of environmental pollution. Frontiers in Life Science, 9(2), 110-118. 

https://doi.org/10.1080/21553769.2016.1162753 

 

Payne, P.M. & Selzer, L.A. (1989). The distribution, abundance and selected prey of  

the harbor seal, Phoca vitulina concolor, in southern New England. Marine Mammal 

Science, 5(2), 173-192. https://doi.org/10.1111/j.1748-7692.1989.tb00331.x 

 

Perez-Venegas, D.J., Toro-Valdivieso, C., Ayala, F., Brito, B., Iturra, L., Arriagada, M.  

Seguel, M., Barrios, C., Sepúlveda, M., Oliva, D., Cárdenas-Alayza, S., Urbina, M/.A., 

Jorquera, A., Castro-Nallar, E. & Galbán-Malagón, C. (2020). Monitoring the occurrence 

of microplastic ingestion in Otariids along the Peruvian and Chilean coasts. Marine 

Pollution Bulletin, 153, 110966. https://doi.org/10.1016/j.marpolbul.2020.110966  

 

Peteet, D.M., Nichols, J., Kenna, T., Chang, C., Browne, J., Reza, M., Kovari, S.,  

Liberman, L. & Stern-Protz, S. (2018). Sediment starvation destroys New York City 

marshes’ resistance to sea level rise. Proceedings of the National Academy of 

Sciences, 115(41), 10281-10286. https://doi.org/10.1073/pnas.1715392115   

 

Pisani, D.J. (1984). Fish culture and the dawn of concern over water pollution in the United 

States. Environmental Review, 8(2), 117-131. 

15

Biolsi et al.: Seals and Society

Published by Digital Commons at Loyola Marymount University and Loyola Law School, 2024

https://sciencedirect.com/science/article/pii/S2352485516301001
https://doi.org/10.1121/1.2799904
https://doi.org/10.1080/21553769.2016.1162753
https://doi.org/10.1111/j.1748-7692.1989.tb00331.x
https://doi.org/10.1016/j.marpolbul.2020.110966
https://doi.org/10.1073/pnas.1715392115


 

 

 

Putland, R.L., Merchant, N.D., Farcas, A., Radford, C.A. (2018). Vessel noise cuts  

down communication space for vocalizing fish and marine mammals. Global Change 

Biology, 24(4), 1708-1721. https://doi.org/10.1111/gcb.13996 

 

Roff, G., Doropoulos, C., Rogers, A., Bozec, Y.M., Krueck, N.C., Aurellado, E., Priest, M.,   

Birrell, C. & Mumby, P.J. (2016). The ecological role of sharks on coral reefs. Trends in 

Ecology & Evolution, 31(5), 395-407. https://doi.org/10.1016/j.tree.2016.02.014 

 

Rockwood, R. C., Calambokidis, J., & Jahncke, J. (2017). High mortality of blue, humpback and 

fin whales from modeling of vessel collisions on the US West Coast suggests population 

impacts and insufficient protection. PLoS One, 12(8), e0183052. 

 

Rodrigue, J.P. (2003). The port authority of New York and New Jersey: Global changes, regional 

gains and local challenges in port development. Les Cahiers Scientifiques du Transport 

44, 55–75. 

 

Sadove, S.S. & Cardinale, P. (1993). Species composition and distribution of marine mammals 

and sea turtles in the New York Bight: Final report. OKEANOS Ocean Research 

Foundation Special Issie Publications, 13, 1-21.  

 

Sanderson, E.W. (2013). Mannahatta: A Natural History of New York City. Abrams, New  

York, NY USA. 352 pp.  

 

Silber, G.K. & Bettridge, S.O.M. (2012). An assessment of the final rule to implement vessel 

speed restrictions to reduce the threat of vessel collisions with North Atlantic right 

whales. United States, National Marine Fisheries Service, Office of Protected Resources 

NOAA technical memorandum NMFS-OPR, 48. Retrieved 10/24/2025 from 

https://repository.library.noaa.gov/view/noaa/4207 

 

Spector, J. (2019). A seal made it up the Hudson River to Albany. Poughkeepsie Journal. 

Retrieved 10/25/2024 form 

https://www.poughkeepsiejournal.com/story/news/politics/2019/03/19/seal-made-up-

hudson-river-albany/3215724002/ 

  

Taillie, D.M., O’Neil, J.M. & Dennison, C.W. (2020). Water quality gradients and trends in New 

York Harbor. Regional Studies in Marine Science, 33, 100922. 

https://doi.org/10.1016/j.rsma.2019.100922 

 

Terhune, J.M. 1991. Masked and unmasked pure tone detection thresholds of a  

harbour seal listening in air. Canadian Journal of Zoology, 69(8), 2059-2066. 

https://doi.org/10.1139/z91-287 

 

 

 

16

Cities and the Environment (CATE), Vol. 17 [2024], Iss. 2, Art. 4

https://digitalcommons.lmu.edu/cate/vol17/iss2/4
DOI: 10.15365/cate.2024.170204

https://doi.org/10.1111/gcb.13996
https://doi.org/10.1016/j.tree.2016.02.014
https://repository.library.noaa.gov/view/noaa/4207
https://www.poughkeepsiejournal.com/story/news/politics/2019/03/19/seal-made-up-hudson-river-albany/3215724002/
https://www.poughkeepsiejournal.com/story/news/politics/2019/03/19/seal-made-up-hudson-river-albany/3215724002/
https://doi.org/10.1016/j.rsma.2019.100922
https://doi.org/10.1139/z91-287


 

 

 

Todd, V.L., Todd, I.B., Gardiner, J.C., Morrin, E.C., MacPherson, N.A., DiMarzio, N.A.  

& Thomsen, F. (2015). A review of impacts of marine dredging activities on marine 

mammals. ICES Journal of Marine Science, 72(2), 328-340. 

https://doi.org/10.1093/icesjms/fsu187  

 

Toth, J., Evert, S., Zimmermann, E., Sullivan, M., Dotts, L., Able, K. W., Hagan, R. & Slocum, 

C. (2018). Annual residency patterns and diet of Phoca vitulina concolor (western 

Atlantic harbor seal) in a southern New Jersey estuary. Northeastern Naturalist, 25(4), 

611-626. https://doi.org/10.1656/045.025.0407 

 

Tyack, P.L. (2008). Implications for marine mammals of large-scale changes in the  

marine acoustic environment. Journal of Mammalogy, 89(3), 549-558. 

https://doi.org/10.1644/07-MAMM-S-307R.1  

 

van der Hoop, J., Barco, S.G., Costidis, A.M., Gulland, F.M., Jepson, P.D., Moore, K.T,  

Raverty, S. & McLellan, W.A. (2013). Criteria and case definitions for serious injury and 

death of pinnipeds and cetaceans caused by anthropogenic trauma. Diseases of Aquatic 

Organisms, 103(3), 229-264. https://doi.org/10.3354/dao02566 

 

Vane, C.H., Kim, A.W., Moss-Hayes, V., Turner, G., Mills, K., Chenery, S.R., Barlow, T.S.,   

Kemp, A.C., Engelhart, S.E., Hill, T.D., Horton, B.P. & Brain, M. (2020). Organic 

pollutants, heavy metals and toxicity in oil spill impacted salt marsh sediment cores, 

Staten Island, New York City, USA. Marine Pollution Bulletin, 151, 110721. 

https://doi.org/10.1016/j.marpolbul.2019.110721  

 

Vanderlaan, A. S., Corbett, J. J., Green, S. L., Callahan, J. A., Wang, C., Kenney, R. D., Taggart, 

C. T., & Firestone, J. (2009). Probability and mitigation of vessel encounters with North 

Atlantic right whales. Endangered Species Research, 6(3), 273-285.  

 

Waldman, J. (2012). Heartbeats in the Muck: The History, Sea Life, and Environment of  

New York Harbor. Oxford University Press. 

 

Wallace, J. (2021). The return of the seal. Saw Mill River Audubon. Retrieved 10/25/2024 from 

https://www.blog.sawmillriveraudubon.org/the-return-of-the-seal/ 

 

Waring, G.T., DiGiovanni, R.A. Jr., Josephson, E., Wood, S. & Gilbert, J.R. (2015).  

2012 population estimate for the harbor seal (Phoca vitulina concolor) in New England 

waters. NOAA Technical Memorandum NMFS-NE 235. 

 

Weilgart, L.S. (2007). A brief review of known effects of noise on marine  

mammals. International Journal of Comparative Psychology, 20(2), 159-168. 

 

Williams, R., & O'Hara, P. (2010). Modelling ship strike risk to fin, humpback and killer whales 

in British Columbia, Canada. Journal of Cetacean Research Management, 11(1), 1-8. 

 

17

Biolsi et al.: Seals and Society

Published by Digital Commons at Loyola Marymount University and Loyola Law School, 2024

https://doi.org/10.1093/icesjms/fsu187
https://doi.org/10.1656/045.025.0407
https://doi.org/10.1644/07-MAMM-S-307R.1
https://doi.org/10.3354/dao02566
https://doi.org/10.1016/j.marpolbul.2019.110721
https://www.blog.sawmillriveraudubon.org/the-return-of-the-seal/


 

 

Wilson, S. C., Crawford, I., Trukhanova, I., Dmitrieva, L. & Goodman, S. J. (2020). Estimating 

risk to ice-breeding pinnipeds from shipping in Arctic and sub-Arctic seas. Marine 

Policy, 111, 103694. https://doi.org/10.1016/j.marpol.2019.103694 

 

Woo, K.L. & Biolsi, K.L. (2017). Increasing STEM education through marine  

mammal research in an urban environment. All About Mentoring, 50, 43-48. 

 

Woo, K. L. & Biolsi, K.L. (2018). In situ observations of pinnipeds in New York City,  

2011-2017. Aquatic Mammals, 44(3), 244-249. 

https://doi.org/10.1578/AM.44.3.2018.244 

 

Wyman, K.M. (2023). 6 New York City’s Water. In D. Spiegel-Feld, K.M. Wyman & J.J. 

Coughlin (Eds.) Global Sustainable Cities: City Governments and Our Environmental 

Future, New York University Press, 119-132. 

https://doi.org/10.18574/nyu/9781479805730.003.0009 

 

Yamato, M., K. Khidas, Pyenson, N.D., Fordyce, R.E. & Mead, J.G. (2016).  

Extensively remodeled, fractured cetacean tympanic bullae show that whales can survive 

traumatic injury to the ears. Journal of Anatomy, 228(1), 125-136.  

https://doi.org/10.1111 /joa.12385    

 

Zarnoch, C.B. & Schreibman, M. (2012). Growth and reproduction of eastern  

oysters, Crassostrea virginica in a New York City estuary: Implications for 

restoration. Urban Habitats, 7(1). 

 

Zhang, L., He, M.Z., Gibson, E.A., Perera, F., Lovasi, G.S., Clougherty, J.E., Carrión, D.,   

Burke, K., Fry, D. & Kioumourtzoglou, M.A. (2021). Evaluating the impact of the Clean 

Heat Program on air pollution levels in New York City. Environmental Health 

Perspectives, 129(12), 127701. https://doi.org/10.1289/EHP9976  

 

Zoidis, A.M., Lomac-MacNair, K.S., Ireland, D.S., Rickard, M.E., McKown, K.A. & 

Schlesinger, M.D. (2021). Distribution and density of six large whale species in the New 

York Bight from monthly aerial surveys 2017 to 2020. Continental Shelf 

Research, 230(15), 104572. https://doi.org/10.1016/j.csr.2021.104572  

 

18

Cities and the Environment (CATE), Vol. 17 [2024], Iss. 2, Art. 4

https://digitalcommons.lmu.edu/cate/vol17/iss2/4
DOI: 10.15365/cate.2024.170204

https://doi.org/10.1016/j.marpol.2019.103694
https://doi.org/10.1578/AM.44.3.2018.244
https://doi.org/10.18574/nyu/9781479805730.003.0009
https://doi.org/10.1111%20/joa.12385
https://doi.org/10.1289/EHP9976
https://doi.org/10.1016/j.csr.2021.104572

	Seals and Society: Considerations for Urban Waterway Navigation by Harbor Seals (Phoca vitulina) and Gray Seals (Halichoerus grypus) in New York City
	Recommended Citation

	Seals and Society: Considerations for Urban Waterway Navigation by Harbor Seals (Phoca vitulina) and Gray Seals (Halichoerus grypus) in New York City
	Keywords
	Acknowledgements

	tmp.1731443041.pdf.E7h_V

