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What are mid-ocean ridges?
Mid-ocean ridges form the longest mountain range in the world, nearly all of which lies beneath the sea. These ridges crisscross the world’s oceans like stitches on a baseball; together they measure nearly 65,000 km in length. Most of Earth’s volcanic activity occurs along mid-ocean ridges, which form along the seams between tectonic plates. As these large pieces of Earth’s crust separate, the mantle below rises upward and melts. The resulting lava spills through the cracks, oozing onto the cold seafloor where it rapidly cools and hardens to form new crust. It’s along these mid-ocean ridges that most of the Earth’s new crust is formed.Bathymetric image of the East Pacific Rise, a mid-oceanic ridge on the floor of the Pacific Ocean. [Haymon et al., NOAA-OE, WHOI] 


[image: ]   Some mid-ocean ridges exhibit slow separation rates, with tectonic plates separating less than 40 mm per year. Other locations spread much faster, with intermediate speeds of 40 to 80 mm  a year. The fastest-spreading ridge moves at about 150 mm a year.
 
Geologic features found along mid-ocean ridges
Mid-ocean ridges contain a wide variety of features, including ridges, rifts, valleys, seamounts, hydrothermal vents, fault zones, and more.   
   A ridge’s overall structure and associated features depend to some extent on its rate of spreading. Slow-spreading ridges typically experience less volcanic activity and more faulting and earthquakes. Faulting creates a rugged topography that can be enhanced by the occasional explosive eruption. In contrast, fast-spreading ridges release large flows of magma. Repeated eruptions at these sites create layers of basalt that contribute to a more rounded profile.Sea Mounts are undersea mountains, many found near mid-ocean ridges. [Marina Manea]

[image: Alkaline hydrothermal vents may have played a role in the origin of life.]   Ridges are also home to hydrothermal vents — sites where jets of hot water release a mix of minerals into the water column. Different types of vents release different combinations of minerals (primarily in the form of metals); as these materials settle, they form tall chimneys that eventually host a diverse array of organisms.

Importance of mid-ocean ridges
In addition to being the source of new crust, ridges allow for movement of seawater through the seafloor, which facilitates the exchange of gases and metals between the crust and the water column. As a result, the ridges play an important role in seawater chemistry. A wide variety of gases, chemicals, and minerals can be found along mid-ocean ridges. Some materials, such as magnesium, sulfate, and phosphorous are removed from the water column as they settle out. Others, such as iron and manganese, are released into the water column, where they provide energy for deep-sea microbes, which form the base of the deep-ocean food web.Hydrothermal vent along the mid-Atlantic Ridge. [NASA]


Ecosystems exist along mid-ocean ridges
Mid-ocean ridges host complex communities of deep-water organisms. In the ocean depths, energy comes not from sunlight, but rather from gases and chemicals released along the ridge. Microbes flourish here, supporting communities of organisms found nowhere else on Earth. Although research in these locations is limited, scientists have described more than 500 species associated with hydrothermal vents. These include stationary animals, such as giant tube worms and clams, and active animals such as shrimp, crabs, and snails. Some animals eat microbes, but others form a symbiotic relationship: some microbes live on or in these animals’ bodies, sharing nutrients in exchange for a protected place to live.
 
How do scientists study mid-ocean ridges?
Studying mid-ocean ridges is a challenge, due to extreme depths, high pressure, and frequent volcanic activity, so scientists use a combination of approaches to better understand them. One method is through deep-ocean observatories. Made up of collections of instruments installed along and around the ridge, these observatories can monitor seismic, volcanic, and hydrothermal activity.
   Researchers use a variety of submarine vehicles to install observatory instruments. These include autonomous underwater vehicles (AUVs) and remotely operated vehicles (ROVs), and human-occupied vehicles (HOVs). In rare cases, instruments are cabled, which allows them to transmit data in real time. Most observatories, however, store data until it is retrieved during later expeditions. After downloading the data, scientists redeploy the instruments so they can continue to collect data along the ridge.
   In addition, researchers use cameras to record animal life, contributing to our understanding of deep-sea biological communities. Targeted sampling of ridges and the water column above them provides insights into the biogeochemical processes taking place at those locations. Scientists use computer models to process large quantities of data collected from the ridges to obtain a big-picture understanding of how the sites function and how they contribute to ocean processes.
 
Mid-ocean ridges provide resources for human use
[image: ]Mid-ocean ridges are important sources of minerals, and mining companies have expressed an interest in harvesting metals and trace elements from these locations. However, it has become clear that such activities could cause widespread damage to these essential deep-sea systems. As a result, oceanographers are working to better understand these ridge systems and the potential impacts of deep-sea mining. The hope is to guide mining efforts to minimize damage while continuing to allow people access to essential resources.
Map of the ocean floor [Marie Tharp].





Questions
1. Give clear meanings for the 10 bolded terms.
2. Describe where mid-ocean ridges are found. 
3. Name the undersea mountain range that is the mid-ocean ridge in the Atlantic?
4. Name the undersea mountain range that is the mid-ocean ridge in the Pacific?
5. What are the 3 main ways scientists study mid-ocean ridges?
6. When do you think people first discovered these undersea mountain ranges?
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