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Introduction 
From December 2013 to October 2015, China built artificial islands with a total area of close to 3,000 acres on 

seven coral reefs it occupies in the Spratly Islands in the southern part of the South China Sea.* 1 To build these 

islands, Chinese dredgers gathered and deposited sand and gravel on top of the reefs. Although the international 

community’s primary focus regarding these activities has been on issues of sovereignty, security, and geopolitics, 

international observers have also sounded the alarm about the environmental consequences.2  Leading marine 

scientists have commented on this issue, as have the government of the Philippines and the Commander of the U.S. 

Pacific Command.3 Although dredging, land reclamation, and the building of artificial islands are not unique to 

China, the scale and speed of China’s activities in the South China Sea, the biodiversity of the area, and the 

significance of the Spratly Islands to the ecology of the region make China’s actions of particular concern.   

China’s reclamation activities far outpaced those of the other claimants in the South China Sea. In August 2015, the 

U.S. Department of Defense reported that Vietnam had reclaimed approximately 80 acres, Malaysia had reclaimed 

70 acres, the Philippines had reclaimed about 14 acres, and Taiwan had reclaimed approximately 8 acres in the 

Spratly Islands. 

The South China Sea is a highly biodiverse marine area.4 According to one scientific paper, it is home to 571 species 

of reef coral; the Spratly Islands alone have 333 species of reef coral. 5 In contrast, the Caribbean has less than 65 

reef coral species.6 Moreover, a body of research by marine biologists dating back to the early 1990s indicates that 

currents carry young fish spawned in the Spratly Islands to coastal areas of the South China Sea, and that the coral 

reefs of the Spratly Islands may play a role in replenishing depleted fish stocks in those coastal areas.7  

Prior to the commencement of China’s dredging and island building in the Spratly Islands, the South China Sea’s 

coral reefs were already under heavy stress. Coral loss due to bleaching, disease, and destructive fishing methods 

has occurred,8 and these reefs, like others around the world, face threats from ocean acidification and rising sea 

levels.9    

Damage to the Marine Environment 
China’s island building in the South China Sea buried a large area of coral reefs. Chinese dredgers deposited sand 

and gravel on top of about 13 square kilometers (approximately five square miles) of coral reefs China occupies, a 

process that destroys the coral underneath.† 10 Chinese activities associated with land reclamation on these reefs—

such as creating access channels for ships or dredging harbors—also destroyed portions of them. For example, in 

dredging its deep-water harbor at Fiery Cross Reef (see Figure 1), Chinese dredgers would have destroyed coral 

and other organisms (assuming the reef had not already been damaged). Furthermore, Frank E. Muller-Karger, 

professor of biological oceanography and remote sensing in the College of Marine Science at the University of 

South Florida, explained to the New York Times that in the process of island building the sediment deposited on the 

reefs “can wash back into the sea, forming plumes that can smother marine life and could be laced with heavy 

metals, oil and other chemicals from the ships and shore facilities being built.”11      

                                                      
* Infrastructure that China is building on these artificial islands includes airstrips, helipads, port facilities, and radars, among other things. 

USNI News, “Document: DNI Clapper Assessment of Chinese Militarization, Reclamation in South China Sea,” March 8, 2016. 

http://news.usni.org/2016/03/08/document-dni-assessment-of-chinese-militarization-reclamation-in-south-china-sea; Center for Strategic 

and International Studies, Asia Maritime Transparency Initiative, “Island Tracker.” http://amti.csis.org/island-tracker/.  
† Although these coral reefs could partially recover, the sediment deposited on top would have to be washed away first, which could happen 

naturally if sea level rise continues to accelerate at the rate anticipated under current conditions. John W. McManus, Offshore Coral Reef 

Damage, Overfishing and Paths to Peace in the South China Sea, forthcoming. 

http://news.usni.org/2016/03/08/document-dni-assessment-of-chinese-militarization-reclamation-in-south-china-sea
http://amti.csis.org/island-tracker/
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Figure 1: China’s Land Reclamation and Construction on Fiery Cross Reef, 

August 2014 to September 2015 

 

 
Source: Figure adapted from Center for Strategic and International Studies, Asia Maritime Transparency 

Initiative, “Fiery Cross Reef Tracker.” http://amti.csis.org/fiery-cross-reef-tracker/; Center for Strategic 

and International Studies, Asia Maritime Transparency Initiative, “Spratly Islands Update: Is Mischief 

Reef Next?” http://amti.csis.org/new-imagery-release/.    

Chinese dredgers in the Spratly Islands extracted the sand and gravel from within the lagoons and reef flats of coral 

reef atolls* at the land reclamation sites—a process known as shallow-water dredging (see Figure 2 for a diagram 

of an atoll and Figure 3 for satellite imagery of dredgers at Mischief Reef).12 This shallow-water dredging removes 

not only sand and gravel, but also the ecosystems of the lagoon and the reef flat, important parts of a reef.13 

Moreover, dredgers stir up plumes of sand and silt that damage coral tissue and block sunlight from organisms such 

as reef-building corals, which cannot survive without it.14   

 

 

 

 

                                                      
* An atoll is a circular or ovular coral reef with a lagoon in the middle.   

August 14, 2014 

September 3, 2015 
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Figure 2: Diagram of an Atoll 

 
Source: Diagram provided by John W. McManus. 

 

In addition, Chinese dredgers may have gathered sand and gravel for the artificial islands from nearby atolls and 

other reefs in the Spratly Islands, although the Chinese government has not acknowledged that dredging at these 

reefs has occurred.15 (It is difficult for outside observers to access the Spratly Islands. Obstacles to reaching the area 

have included opposition from the Chinese and Philippine governments to traveling there, the remoteness of the 

area, and the high cost of such trips.16) If this dredging occurred, and even if these reefs had not been previously 

damaged, they still may not fully recover for up to 10 to 15 years. That time frame could become longer if dredgers 

continue to disturb the reefs.17 Sand and silt stirred up by dredgers settles on the coral, which can cause problems 

such as lowering coral growth rates, inhibiting coral reproduction, and increasing coral’s susceptibility to disease.18  

Satellite imagery can provide a powerful tool to analyze this problem because some dredgers leave arc-shaped 

marks in the sediment that can be visible in these images.19 However, similar marks are made by the propellers of 

boats harvesting giant clams, which complicates the identification of damage caused by dredging.20 Analysis of 

satellite imagery, news reports, videos, and other sources reveals that large-scale scarring of coral reefs from the 

harvesting of giant clams—an endangered species—in the Spratly Islands and the Paracel Islands has certainly 

occurred over the past few years; fishermen from China caused much of this damage.21  

The Chinese Academy of Sciences South China Sea Institute of Oceanology, an institute that has conducted multiple 

research trips to the Spratly Islands over its history,22 did not respond to questions submitted by the Commission 

staff about the environmental impact of China’s dredging and island building.  
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Figure 3: Dredging and Land Reclamation Operations at Mischief Reef, March 2015 

 
Source: Center for Strategic and International Studies, Asia Maritime Transparency Initiative, “Mischief Reef Tracker.” 

http://amti.csis.org/mischief-reef-tracker/#bwg1/29. 

Implications 
 Though information about the scope of the environmental damage caused by China’s dredging and land 

reclamation is limited, China’s island building activities in the Spratly Islands certainly have negatively impacted 

fisheries in the immediate areas of the reclamation sites. John W. McManus, professor of marine biology and 

ecology in the Rosenstiel School of Marine and Atmospheric Science at the University of Miami, explained to 

Commission staff that the sand and silt plumes created by dredging sand and gravel and depositing it on the coral 

reefs either would have killed fish or expelled them from the reefs. Most of the small expelled fish would have been 

eaten by open-water species as they left the protection of the reef and became exposed to predators. Though juvenile 

fish from other reefs that arrive via currents at the damaged reefs would survive if there were available hiding places 

(which are necessary for most small reef fish to inhabit a coral reef), many of the areas of reef suitable for hiding 

would have been filled by the artificial island. The end result would be fewer small reef fish inhabiting the reef as 

well as a reduced number of wide-ranging larger fish, such as large groupers and wrasses, which eat the small fish.23  

While the area of coral reefs that have been buried at the seven occupied land features is small compared to the total 

area of shallow and deep reefs in the Spratly Islands (3,821 square kilometers or approximately 1,475 square 

miles),24 the damage also could negatively impact the health of fisheries in the coastal areas of the South China Sea; 

this is because the coral reefs of the Spratly Islands are believed to play a role in the replenishment of depleted fish 

stocks in the South China Sea’s coastal areas.25 Marine science indicates that currents carry the offspring of fish 

that spawn in the reefs to some of these areas and that a second generation could even migrate to southern Mainland 

China.26  Further studies that quantify the contribution of the Spratly Islands’ coral reefs to the fish stocks in the 

South China Sea and examine potential Chinese dredging at unoccupied reefs are needed to assess the full impact 

of China’s island building on the South China Sea’s fisheries.  

Fish are a critical food source for the coastal populations of Southeast Asia.27 The fish stocks of the South China 

Sea already face the problem of overfishing, and damage to the spawning grounds of fish may increase the pressure 

on these fisheries.28 If the larvae spawned in the coral reefs of the Spratly Islands make a significant contribution to 
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fish stocks in the coastal areas of the South China Sea, then the damage caused by China’s island building activities 

may contribute to the food insecurity caused by overfishing and harm the livelihoods of fishermen in the region.  

In addition, China’s new artificial islands will almost certainly lead to increased Chinese fishing in the surrounding 

waters, which would put further pressure on fisheries in those areas. In 2015, a spokesperson for China’s Ministry 

of Foreign Affairs said that among their other functions, these islands will support “fishery production and service,” 

and China’s National Development and Reform Commission announced the islands will provide fishing boats with 

shelter during storms, as well as repair and replenishment services.29 Increased Chinese fishing activity in these 

waters also raises the risk of a clash between Chinese fishing boats and those of other claimant countries. Multiple 

instances of Chinese fishing boats ramming or otherwise harassing other vessels in the South China Sea have been 

reported.30 China’s practice of protecting its fishing boats with large coast guard vessels could further exacerbate 

this risk,* particularly as the port facilities at China’s artificial islands will allow those ships to dock to replenish 

supplies, enhancing their ability to operate in the area.  

Did China’s Activities Violate International Law?  
China’s island building activities may have violated some of its environmental commitments under international 

law. According to the UN Convention on the Law of the Sea (UNCLOS), which China ratified, “states have the 

obligation to protect and preserve the marine environment.” 31  Among its specific provisions related to the 

environment, UNCLOS requires states to “ensure that activities under their jurisdiction or control are so conducted 

as not to cause damage by pollution to other States and their environment.”32 States also are to take actions 

“necessary to protect and preserve rare or fragile ecosystems as well as the habitat of depleted, threatened or 

endangered species and other forms of marine life.”33 Further, states are to “observe, measure, evaluate and analyze, 

by recognized scientific methods, the risks or effects of pollution of the marine environment” and to publish the 

results of these activities or give reports to international organizations.34 In addition to UNCLOS, China is a party 

to the Convention on Biological Diversity, under which states have “the responsibility to ensure that activities 

within their jurisdiction or control do not cause damage to the environment of other States or of areas beyond the 

limits of national jurisdiction.”35  

In May 2015, the director general of the Department of Boundary and Ocean Affairs in China’s Ministry of Foreign 

Affairs stated that China’s island building had “gone through science-based evaluation and assessment, with equal 

importance given to construction and protection.”36 He added, “We have taken into full account issues of ecological 

preservation and fishery protection, followed strict environmental protection standards and requirements in the 

construction process, and adopted many effective measures to preserve the ecological environment.”37 However, 

the Chinese government has not published sufficient information about its assessment of the environmental impact 

                                                      
* Of further concern is the fact that China’s maritime militia, which U.S. Naval War College associate professor Andrew S. Erickson and 

research fellow Conor M. Kennedy describe as a “dual-hatted force of specially registered fishing vessels with fisherman-soldier crews,” 

is becoming increasingly active in the South China Sea. China is training the maritime militia to support the activities of China’s naval 

and maritime law enforcement forces in the South China Sea. Andrew S. Erickson and Conor M. Kennedy, “China’s Island Builders,” 

Foreign Affairs, April 9, 2015. https://www.foreignaffairs.com/articles/east-asia/2015-04-09/china-s-island-builders; Andrew S. 

Erickson and Conor M. Kennedy, “China’s Daring Vanguard: Introducing Sanya City’s Maritime Militia,” Center for International 

Maritime Security, November 5, 2015. http://cimsec.org/chinas-daring-vanguard-introducing-sanya-citys-maritime-militia/19753; 

Andrew S. Erickson and Conor M. Kennedy, “Trailblazers in Warfighting: The Maritime Militia of Danzhou,” Center for International 

Maritime Security, February 1, 2016. http://cimsec.org/trailblazers-warfighting-maritime-militia-danzhou/21475; and Andrew S. 

Erickson and Conor M. Kennedy, “China’s Maritime Militia,” CNA Corporation, March 7, 2016. 

https://www.cna.org/cna_files/pdf/Chinas-Maritime-Militia.pdf. 

 

https://www.foreignaffairs.com/articles/east-asia/2015-04-09/china-s-island-builders
http://cimsec.org/chinas-daring-vanguard-introducing-sanya-citys-maritime-militia/19753
http://cimsec.org/trailblazers-warfighting-maritime-militia-danzhou/21475
https://www.cna.org/cna_files/pdf/Chinas-Maritime-Militia.pdf
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of the island building to ensure the truth of that assertion, nor does it appear China has provided additional 

information to any international organization.  

In June 2015, China’s State Oceanic Administration published an article describing measures taken in the process 

of building the artificial islands to minimize the impact on the marine ecosystem, including regular monitoring of 

the coral reefs’ health during the island building. The article also includes an assertion that much of the building 

occurred on parts of the reefs with low coral cover or dead coral.38 Regardless of the veracity of this assertion, the 

article does not address the following problem: Given the proper circumstances, coral could still grow on areas of 

reef with low coral cover or dead coral, but as long as there is an artificial island on those parts, coral will never 

grow there. In addition, as Edgardo D. Gomez, professor emeritus at the University of the Philippines Marine 

Science Institute, explained to Commission staff, “even reefs with low coral cover are ecologically valuable because 

the structure provides a substrate for many other organisms.”39  

In the ongoing case initiated by the Philippines at the Permanent Court of Arbitration in The Hague regarding 

China’s claims and activities in the South China Sea, one of the Philippines’ claims includes a statement that 

“China’s occupation of and construction activities on Mischief Reef … violate China’s duties to protect and 

preserve the marine environment under [UNCLOS].”40 In mid-2016, the  arbitral tribunal is expected to rule on 

whether it has jurisdiction over this and seven other claims brought by the Philippines. It is also expected to rule on 

the merits of several other Philippine claims over which it has already determined it has jurisdiction.41  

If the arbitral tribunal decides it has jurisdiction over this claim and rules in the Philippines’ favor, it can direct the 

Chinese government to publish more information about the environmental impact of the island building and the 

results of monitoring activities conducted during the project. It can also direct the governments of China and the 

Philippines to form an independent committee of experts to assess the environmental impact of the island building 

and propose measures to mitigate additional damage.42 Such a decision by an international tribunal occurred in 2003 

in a case brought to the International Tribunal for the Law of the Sea by Malaysia against Singapore regarding 

Singapore’s land reclamation in and around the Straits of Johor.43 Among its other decisions, the tribunal required 

the two sides to form a group of experts to assess the environmental effects of the land reclamation.44  

The Chinese government is unlikely to initially heed any rulings in the Philippines’ favor by the tribunal.45 Beijing 

has described its position on arbitration with the Philippines as one of “non-acceptance and non-participation.”46 

However, such inaction in response to a ruling against China likely would harm China’s reputation.47 As a result, 

over the next few years the Chinese government might take some steps to ameliorate the fallout. 48 These steps could 

include measures—symbolic or substantive—that attempt to address concerns about environmental damage 

resulting from its island building. Even so, due to the utility of these outposts for enhancing China’s situational 

awareness and ability to project military power in the South China Sea, it is unlikely the Chinese government will 

remove the sand and gravel that dredgers have deposited on these reefs.  

Environmental degradation is just one of many implications of China’s land reclamation in the South China Sea, 

which taken together illustrate Beijing’s troubling attitude of general disregard for regional and international norms, 

laws, and the mature conduct expected of a major power. Beijing has demonstrated an apparent willingness to flout 

international law; militarize an already tense and contested area; eschew an established dispute management 

mechanism in favor of unilateral actions to consolidate a more powerful position vis-à-vis other claimants; and 

damage the environment in a region where food security is already threatened by overfishing. This runs counter to 

U.S. interests in peacefully resolving disputes according to law, refraining from actions that heighten tensions, and 

maintaining a healthy and productive marine environment. 
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