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Mallows Bay-Potomac River National Marine Sanctuary protects a unique and diverse collection of over 100 shipwrecks. Photo: Donald G Shomette 

Our Changing Ocean 

The impacts of climate change are intensifying both globally and locally, threatening Americaôs physical,    

social, economic, and environmental well-being.1 National marine sanctuaries and marine national 

monuments must contend with rising water temperatures and sea levels, water that is more acidic and contains 

less oxygen, shifting species, and altered weather patterns and storms.1 While all of our sanctuaries and marine 

national monuments must face these global effects of climate change, each is affected differently.  

Mallows Bay-Potomac River National Marine Sanctuary 

Mallows Bay-Potomac River National Marine Sanctuary encompasses 18 square miles of the Potomac River 

about 30 miles south of Washington, D.C. Designated in 2019, the sanctuary protects a diverse collection of 

shipwrecks and cultural heritage dating back nearly 12,000 years. The sanctuary is most recognized for the 

remains of over 100 wooden steamships: the ñghost fleet of Mallows Bay.ò Built for the U.S. Shipping Board 

Emergency Fleet Corporation between 1917 and 1919 as part of U.S. involvement in World War I, but never 

used in the theater of war, these ships were brought to Mallows Bay for salvage and were eventually 

abandoned. In addition to their historical value, natural processes have transformed these ships into unique and 

ecologically valuable habitat.  

Increasing Temperatures 

As global temperatures rise, the ocean absorbs much of the heat, causing the average ocean temperature to rise 

worldwide.1 The waters of the sanctuary are affected by both the influence of rising air temperatures on 

upstream waters and increasing ocean temperatures of tidal waters including the Chesapeake Bay and tidal 

Potomac. As they are partially submerged, the cultural 

resources and shipwrecks in the sanctuary will be 

affected by both increasing water and air temperatures.  

By 2035, the average air temperature in the region 

could be 3.6oF warmer than pre-colonial temperatures, 

the largest projected increase of any region in the 

country.2 In addition, Atlantic ocean temperatures in 

and near the Chesapeake could rise faster than almost 

any other area of the ocean,1,3,4 up to 10oF by 2100.5  

Warming air and water could increase the degradation 

of shipwrecks in the sanctuary as higher temperatures 
The shipwrecks of the sanctuary provide a habitat for many birds, 

including osprey. Photo: Matt McIntosh/NOAA 
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Case Study 1ðThreats to infrastructure 

 

Water levels during flood and storm events in Baltimore, which is 

expected to experience similar levels of sea level rise as the sanctuary. 

Photo: Maryland Commission on Climate Change16 

While sea level rise could impact the cultural 

resources in the sanctuary, it is also likely to affect 

sanctuary infrastructure. The boat ramp and kayak 

launch at the sanctuary, as well as a local beach, 

are often used as access points for the public and 

sanctuary managers alike. In combination with sea 

level rise, projected regional increases in rainfall,12,13 

storm surge,6,17 and the strength of tropical storms 

and hurricanes9-11 could increase the chance that 

sanctuary infrastructure is damaged by flooding. 

Further, nuisance flooding (waters 1.75 feet above 

mean higher-high water) in the region currently 

occurs less than 10 days per year, but, due to sea 

level rise and increased tidal heights, could occur 

nearly 100 days a year by 2050 and be a near daily 

occurrence by the end of the century.16 Such 

flooding could damage access points and other 

infrastructure making the sanctuary less accessible. 

increase the rate of both chemical and biological 

deterioration.6-8 Organic materials, such as the wooden 

hulls of the ghost fleet, are particularly vulnerable.6 

Rising temperatures may also indirectly affect the 

cultural resources in the sanctuary through its impacts 

on large-scale processes such as storms and rainfall. 

Warming oceans fuel stronger tropical storms and 

hurricanes. In the coming century,  these storms are 

expected to strengthen and intensify more rapidly.9-11 

Higher sea levels, another expected impact of climate 

change, make these storms more likely to damage 

shipwrecks through waves and storm surge.6 Further, 

as a result of higher temperatures, the rainfall 

associated with these storms is expected to increase in 

coming decades,10 potentially contributing to the 

recent trend of increasing rainfall in the region.1,12,13 

Flooding from extreme rain events has the potential to 

damage shipwrecks and other cultural resources 

through fast water flow, debris carried by floodwaters, 

and by lifting and moving shipwrecks.14 

The overall number of tropical storms and hurricanes 

in the Atlantic is projected to decrease in the coming 

century, while their strength, intensity, and rainfall are 

projected to increase.10 In addition, the impacts of 

these storms on the Chesapeake region could increase 

as a result of a projected northward shift in the path of 

storms.15 Ultimately, whether through direct or 

indirect effects, rising temperatures could have many 

impacts on the cultural resources protected by the 

sanctuary. 

Wooden shipwrecks are particularly susceptible to degradation from rising 

temperatures. Photo: Marine Robotics and Remote Sensing, Duke Univ. 
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 Case Study 2ð Climate Change and the Benzonia 

Perhaps the most prominent wreck of the ghost fleet is 

the USS Benzonia. A wooden steamship with steel bolts 

and cross-strapping, Benzonia was built in Washington 

state in 1919. It was later brought to Mallows Bay where 

it was burned to the waterline and stripped for salvage. 

In 2003, the storm surge from Hurricane Isabel lifted 

Benzonia on top of the wreck of Caribou, where it sits 

today, making it the most easily visible member of the 

ghost fleet. This unique positioning has allowed 

Benzonia to become an important habitat for birds, but 

also exposes it to a combination of stressors from both 

water and air, many of which are likely to be 

exacerbated by climate change.  

Today, the threats of climate change to Benzonia are 

representative of those faced by many wrecks in the 

sanctuary. Chemical degradation of the wreck could be accelerated by ocean acidification, an increase in the 

acidity of water due to the uptake of carbon dioxide.6,7,18 Metallic portions of the wreck, such as the steel bolts 

and cross-strapping that secure the wooden hull, are the most likely to be impacted by acidification.6,18 

Warming air and water temperatures also increase the rate of chemical reactions, accelerating chemical and 

biological degredation.6 Expected increases in tide strength as a result of sea level rise17,19,20 could also 

accelerate degradation by exposing the wreck to increased wetting and drying, which can damage historic 

wood.6 Benzonia has also burned twice since being lifted to its current location, causing substantive damage 

and exposing more area of the wreck to the impacts of climate change now and in the future.  

Benzonia was burned to the waterline before salvage and is now 

threatened by climate change. Photo: National Archives 

Benzonia, pictured before recent fires, represents many ways the ghost fleet may be affected by climate change. Photo: Donald Shomette 
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