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The Meng Xiang: China’s First Ocean Drilling Vessel Leads Deep-Sea
Exploration into a New Era
Fig. 1. The Meng Xiang performing its sea trials.
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China’s first domestically designed and built ocean drilling ves-
sel, the Meng Xiang, was completed and commission ed in Novem-
ber 2024 at the Guangzhou Marine Geological Survey’s scientific
research dock (Fig. 1). After over a year of trial operation, the Meng 
Xiang is now set to carry out a new scientific expedition. This event 
is attracting widespread scientific attention, with the journal
Nature listing it as one of the seven significant events to watch
for in 2026 [1]. 
Ocean drilling vessels have long been the cornerstone of scien-
tific ocean drilling [2]. These vessels—particularly the United 
States’ JOIDES Resolution and Japan’s Chikyu—have driven the 
development of Earth system science and produced outstanding
scientific results [3]. 

However, the JOIDES Resolution was officially retired in
September 2024 [2]. In addition, due to high operational costs, 
the Chikyu can only conduct scientific drilling for a limited period
each year, spending the rest of the year on commercial drilling [4]. 
The international scientific community urgently needs a deep-sea 
drilling vessel with powerful drilling capabilities and reasonable
operational costs [4]. This will drive a new round of ocean drilling
programs, with the ultimate goal of penetrating the Mohorovič ić
discontinuity and reaching the upper mantle [4,5]. 

‘‘The idea of building the Meng Xiang was conceived in 2008, 
project approval was applied for in 2017, and construction started 
in 2021,” stated Chang Zhou, the head of the Meng Xiang ocean
drilling ship under the China Geological Survey [6]. ‘‘It is currently 
the world’s most capable ultra-deepwater drilling and scientific 
research vessel, with the strongest drilling capacity, the most com-
prehensive scientific research and experimental functions, the 
highest level of intelligence, and the lowest overall operation and 
maintenanc e costs.” Pointing out the global significance of the ves-
sel, Zhou went on to state, ‘‘In the future, the Meng Xiang will be
available to scientists around the world as a large-scale scientific
research device.”

The Meng Xiang is 179.8 m in length and 32.8 m in width, with 
a gross tonnage of 33 000 tonnes and a displacement of 
42 600 tonnes. Its cruising range of 15 000 nautical miles and crew 
capacity of 180 tailor it for long-range missions. The ship’s 
advanced drilling equipment allows for operations at depths of 
up to 11 000 m, making it highly suitable for deep-sea exploration 
and research. Designed to withstand super typhoons of up to Cat-
egory 16, the ship is capable of all-weather operations across all
marine environments. It can perform multiple functions, such as
scientific ocean drilling, natural gas hydrate exploration and trial
production, offshore oil and gas exploration, and deep-sea scien-
tific investigations. Its supporting facilities include a multifunc-
tional support vessel, a world-class ocean drilling core repository,
and two high-standard deep-water research wharves, providing
strong security for the ship’s stable global operations.

‘‘The biggest challenge during the design and construction pro-
cess was how to ensure that various functions, such as ocean dril-
ling, oil and gas exploration, and scientific experiments, were 
integrated into one ship while allowing it to operate safely and
smoothly in severe sea conditions,” said Haibin Zhang, the chief
designer of the Meng Xiang, from the Marine Design and Research
Institute of China [6,7]. Further complicating this challenge, the 
Meng Xiang required ‘‘excellent navigation capabilities and inter-
national competitiveness in terms of operating cost control.”

‘‘A modular design concept was adopted,” said Zhang. ‘‘The con-
trol of the total tonnage of the ship was carried out by fixing the
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Fig. 2. The Meng Xiang’s hydraulic drilling rig.

Fig. 3. The paleomagnetic laboratory onboard the Meng Xiang.
main body of the drilling rig, switching the drilling material yard, 
and sharing transportation facilities, thereby reducing operating 
costs.” Zhang noted that the height of the Meng Xiang, at 81.2 m, 
is nearly 40% less than that of the Chikyu, with a draft of 9.2 m.
‘‘It can meet the navigation and berthing requirements of most
waterways around the world,” he stated.

The Meng Xiang’s powerful drilling capability is its most promi-
nent highlight. The vessel is equipped with the world’s first 
hydraulic lifting rig system, which integrates both oil/gas explo-
ration and core sampling functions, combining drilling modes with
and without a riser (Fig. 2). In riser drilling mode, the Meng Xiang 
can perform hydrocarbon drilling operations up to 6000 m below 
the seabed at maximum water depths of 2500 m. The ship enables 
ultra-deep ocean drilling to a depth of 11 000 m while obtaining 
continuous core samples without the riser system. Compared with 
traditional winch-type lifting systems, the Meng Xiang’s system 
has superior performance, including a faster drilling speed, 
enhanced redundancy, and a lower center of gravity. The ship’s 
compensation system prioritizes passive compensation supple-
mented by active compensation, enabling drilling operations in
extreme conditions up to Beaufort scale 9 winds and a sea state
of 6. The drilling configuration includes a large hook load of
907 tonnes and a top drive drilling torque of 118 000 N∙m. This
combination improves the efficiency of deep-sea hard rock drilling
by 40%. Thus, the ship holds the potential to assist global scientists
in achieving the goal of penetrating the Earth’s crust and accessing
the planet’s deep interior.

The Meng Xiang’s onboard experimental capabilities are at an 
internationally leading level. The ship is equipped with nine labo-
ratories for basic geology, paleomagnetis m, inorganic geochem-
istry, organic geochemistry, micro-organisms, marine science,
natural gas hydrates, geophysics, and drilling technology, respec-
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tively, allowing multidisciplinary and cross-disciplinary research 
in marine science (Fig. 3). 

Zhimin Jian, dean of the School of Ocean and Earth Science at 
Tongji University (China), and other scientists have commented 
that the Meng Xiang is not only a source of pride for Chinese scien-
tists but also a vessel to which global scientists are looking forward
to [8]. As senior scientist Austin James Albert at the University of
Texas at Austin (USA) put it [8], the Meng Xiang is ‘‘the new ship
to realize dreams.”

In recent years, the international scientific community has 
jointly discussed and developed a scientific framework for ocean
drilling, aimed at 2050, to guide future drilling and seabed research
[9,10]. With the commissioning of the Meng Xiang, a new chapter
begins in international Earth science research.
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