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EXECUTIVE SUMMARY

This report argues that several dynamics of the coming few decades in the Indo-Pacific will see naval
mines used once again in the region. It suggests they will form the basis of anti-access strategies for
some Indo-Pacific states in a way that will be deeply transformative for the region’s strategic balance
and for which Australia is thoroughly unprepared. It seeks to draw attention to the often-
underappreciated nature of sea mines as a uniquely powerful strategic tool, offering the user an
unparalleled asymmetric ability to engage high-value enemy targets while posing a minimal-risk, low-
expense, and continuous threat. In the increasingly contested strategic environment of the
contemporary Indo-Pacific - a region in which the threats to free navigation and the maritime economy
are existential ones - there is considerable appetite for anti-access and sea denial weapons as
defensive, offensive, and coercive tools. Naval strategists must,, prepare for the resurgence of mine
warfare in the Indo-Pacific, and for the grand-scale and rapid timeline in which it can transform an

operational environment.

This report first seeks to collate and outline those characteristics of sea mines and of their interaction
with an operational environment that make them attractive for use. It then discusses the states most
likely to employ mine warfare and the different scenarios in which they might do so, presenting five
individual contingencies: China, Taiwan, North Korea, non-state actors, and Southeast Asian states.
Finally, it presents three key recommendations for Australian defence policymakers in responding to

the likely future proliferation of sea mines in the Indo-Pacific.
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INTRODUCTION

The naval mine is considered to be one of the most cost-effective and powerful weapons in the
maritime domain, and yet receives comparatively little attention or concern, particularly in Western
security establishments. Mine warfare has shaped a remarkable number of conflicts throughout the
twentieth century but does not occupy a commensurate place in the global collective security
consciousness. It has been decisive in the outcome of wars in Korea, Vietnam, the Pacific, and the
Persian Gulf, and has incapacitated or sunk almost four times more US ships than any other means of
attack combined.! Despite this, the memory of defence policymakers seems short: after each use, sea
mines quickly fall behind “flashier’ weapons in attention received, due in large part to their perception
as an unglamorous weapon of the ‘poor man’s navy’.2 Mine warfare has therefore been called the
‘lesson that never stays learned,’® and doctrine concerning it often is trapped in a reactive cycle that
leaves navies unprepared to cope with the newest incarnation (see figure 1). Given several dynamics
of the coming decades in the Indo-Pacific, Australia will likely be caught vulnerable and unawares by
this cycle yet again: as a result of several structural factors, sea mines will likely return as the basis of
anti-access strategies for many different states. This begs the questions: what are those structural

factors, how might those scenarios look, and what ought Australia to do about it?
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Mines cause a
problem in war

Little if anything
changes really

Interest wanes
as memories
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MCM must
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Post-war
budgets decline

Image credit: Williams, R.D. “Mines
in Littoral Warfare.” Lecture at Mine

Warfare COMDEF 95 Conference,
Canada, 1995.

Figure 1: the MINE WARFARE cycle!

This report has sought to answer those questions by researching a desk-based literature review using
published and grey literature on different aspects of sea mines and specific scenarios. There is
considerable and highly reputable literature outlining the ‘overlooked’ benefits of naval minefields,
and considerable literature discussing rising tensions in the Indo-Pacific and scenarios in which they
might play out, but little writing linking these two concepts in causality and implications. This report
has therefore sought to fill this gap by synthesising these two types of sources to produce a holistic

assessment of the future role of sea mines in the shifting regional threat landscape.
Section I: The Mine Warfare Appeal

Sea mines are fundamentally unique tools that influence the operational environment differently from
most conventional weapons. They offer their user a distinct set of advantages that make them highly
appealing to several actors in the Indo-Pacific, becoming the ‘weapon of choice’ for many smaller
states,* but equally attractive for the region’s great powers.> Firstly, they are undoubtedly the most

affordable and efficient anti-access weapon available and are therefore a perfect asymmetric tool for
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a navy of any size to impact a conflict on a strategic scale. This cost-effectiveness is a function of a
number of their unique characteristics. As an unmanned platform, they act as a powerful force
multiplier, freeing up manned platforms that would usually be engaged in active Anti-Access /Area
Denial (A2/AD) measures to manoeuvre or undertake duties elsewhere.® They are compact, easy to
stockpile,” highly durable and have low maintenance requirements.® Mines are set-and-forget
weapons, requiring no continued manpower hours for monitoring and targeting — the cost of a man-
out-of-the-loop mine is therefore significantly lower compared with the cost of a manned platform

actively performing the same task, such as a blockade or interdiction.®

Importantly, as a cheap and inherently disposable tool capable of incapacitating a navy’s highest-value
assets, they are extremely cost-effective in terms of dollars invested per dollars of damage to the
enemy platform.® This principle is best exemplified by the case of the frigate USS Samuel B Roberts,
which was hit on 14 April 1988 by what is presumed to have been an M08/39 moored contact mine
laid by Iranian forces. The explosion tore a 6.5-metre hole in Roberts’ hull and broke her keel, nearly
sinking the ship.!! Repairs cost some $135 million (USD) and the ship was out of action for 18 months,
while the Iranian mine that caused such damage cost only an estimated USD $1,500 to lay.*? With this
drastically low price, states with small navies and limited resources can afford to build large stockpiles
that can shape the course of an entire conflict, as with the 250-ship UN amphibious task force landing
that was prevented in October 1950 by 3,000 mines laid off North Korea’s east coast. The incident
prompted the task force’s US commander, Rear Admiral Allen E. Smith to lament that ‘we have lost

control of the seas to a nation without a navy.’*3

Moreover, the cost of mine hunting and clearance is totally out of proportion with the cost of
placement, and the process is extremely slow, providing yet another asymmetrical advantage to the
user.’* Mine countermeasures (MCM) operations are laborious and often high-casualty; they require
extremely expensive specialised equipment, meaning that most states’ MCM force is fractional and
would require weeks to clear a given field. Another factor complicating MCM operations is the

proliferation and exponential increase of ‘mine-like’ human artefacts and man-made debris on the sea
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bed, hindering a force’s ability to positively identify and dispose of mines. During the 1984
international effort to clear the mined Red Sea approaches to the Suez Canal, British minehunters
encountered and were forced to investigate 15 mine-like objects per four square miles of the seabed
— even with advances in technology, the steady increase in seabed debris makes the task slower and
more difficult with each passing year.'® The ease and speed with which mines can be laid compared
with the difficulty and time it takes to sweep them are therefore highly appealing, as it allows a user
to stall an adversary’s military and civilian shipping for a strategically significant amount of time while

the defendant state is forced to undertake MCM operations.®

Mine warfare also poses a dramatic and distinctive psychological threat, introducing an incapacitating
element of uncertainty to an operating environment and polarising decision-making towards
pessimism and stoppage.'’ As mines generally cannot be detected by anything other than slow and
expensive dedicated MCM forces, the mere suggestion that an area has been mined, or the presence
of even a small and unsophisticated minefield, will delay the deployment of any manned vessels while
search and clearing being conducted.® This inherent ambiguity means also that a defendant state has
no way to determine the veracity of an adversary’s claim about a minefield — once a state has
demonstrated a capacity to lay one field, any field it declares after that point must also be treated as
mined.?® Therefore, up to and during the process of clearing, both the sailor and the decision-maker
face an unnerving lack of knowledge about the size and extent of the minefield and their proximity to
it — functionally, a paralysing sense of ‘suspense’ and blindness to the threat they’re facing.? In this
respect, mines bear more similarity to the unknowable terror of chemical and biological weapons than
other conventional weapons. As a result, the powerful psychological impact of mines affords them a
unique coercive power by forcing decision-makers into prioritising MCM and confirmation of

clearance above their operational objectives.

Mines also provide several broader strategic uses for decisively shaping the outcome of a conflict.
They can serve as a useful tool for tactical de-escalation, both because they physically separate forces

to slow down the outbreak of active conflict,?! and because of their passive, impersonal nature: as
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they are less visible or confrontational than human-directed systems, there is less shame and political
cost to a refusal to challenge them. They can, therefore ‘provide the basis of a politically invaluable
‘golden bridge’, by allowing the opponent a legitimate excuse to tone down his efforts, and supply a
foundation for truce and negotiation.’?? As a result, they can also be used as a flexible instrument for

a graduated response to aggression or incursion without sparking more intensive conflict.?

The capacity of mine warfare to disrupt an opponent’s maritime operations is one of its most powerful
functions, as demonstrated by the minefields that frustrated US plans for amphibious assaults at
Wonsan Harbour during the Korean War and at Ash-Shuaybah during Operation DESERT STORM. %
Even when mines don’t detonate or fail to fully incapacitate a platform, the damage they cause or its
potential is often enough to induce mission abort.?> They also allow their users to subvert an
adversary’s battle plans and manipulate the movement of their forces to its benefit, as they can be
used strategically to force shipping into narrow sea lines of communication (SLOCs) that are more

vulnerable to attack.?®

It’s also particularly important to highlight the impact of mine warfare as an anti-commerce operation,
particularly in the economic context of the contemporary Indo-Pacific. By disrupting or halting an
opponent’s seaborne logistics and trade, a state using sea mines against civilian merchant shipping
can effectively strangle its adversary’s economy.?’ Indo-Pacific states are more reliant than ever
before on SLOCs that supply their domestic needs, and 60% of global maritime trade passes through
Asia. 2 In an increasingly globalised world, even limited mine warfare operations can have a drastic
impact on the health of individual economies, raise prices globally by spiking shipping insurance costs
and slowing or halting trade, and undermine confidence in the world’s biggest markets.?® Moreover,
a significant portion of global daily oil supply passes through the Indo-Pacific’s maritime geographic
bottlenecks, such as the Strait of Malacca, through which a quarter of all sea-transported oil is
shipped.® The deployment of mines around such chokepoints could destabilise the global economy
and potentially threaten lives around the world.3! Mine warfare for anti-commerce interdiction has

been proven to have a decisive impact in weakening states in wartime and coercing them to surrender:
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both the 1975 fall of the Cambodian regime and the end of the Second World War in the Pacific theatre
have been attributed in large part to mine blockades in the Mekong River3? and around Japanese home

waters®? respectively.

Together, these factors make mine warfare a highly attractive option for several diverse players in the
Indo-Pacific. They are highly affordable, strategically significant and disruptive, both tactically and on
a macro scale to the entire state. In short, they constitute the ultimate maritime asymmetric weapon,
allowing both the region’s great powers and its smaller and less wealthy states to deliver effective
defensive or offensive area denial against any adversary. This report will now discuss the states most

likely to employ mine warfare and the different scenarios in which they might do so.

Section Il: Scenarios

The People’s Republic of China (PRC) is estimated to possess a stockpile of between 50,000-80,000
sea mines,3* conducts extensive, realistic and frequent minelaying exercises, and is working hard to
improve the quality and training of the People’s Liberation Army Navy (PLAN) mine warfare officers
and sailors.?® China is considered to be fully capable of using its mine stockpiles as the basis of an anti-
access strategy for the forced reunification of Taiwan, the seizure of disputed islands and features in
the South or East China Seas,3® or the interdiction of SLOCs in the broader Western Pacific area for
other strategic purposes.’” The PLAN considers sea mines to be the ‘main threat to any navy’3® in
future maritime warfare, has assessed that the United States Navy’s relative mine warfare capabilities

140

are ‘extremely weak’3 and a ‘critical vulnerability’®’, and has accordingly focussed on developing its

capability for asymmetric leverage. The scenario long postulated by US wargamers involves a sudden



ROYAL AUSTRALIAN NAVY

SENA POWLER

SOUNDINGS

Issue 18, 2020

Chinese announcement of a ‘total exclusion zone’ covering Taiwan or an islet such as the Spratlys.*
In this scenario, the Chinese would use its A2/AD capabilities — including missiles and submarines, but
relying heavily on offensive mining —to blockade the target territory and prevent the US or other third-
party intervention for long enough to establish a fait-accompli presence there.** A 2004 piece in
China’s official Navy newspaper affirms this model, writing of the possible utility of offensive mine
warfare in a possible US-China conflict: ‘China has advanced sea mines. . . . This is a fatal threat to U.S.
seaborne transport. ... [T]he moment conflict erupted in the Taiwan Strait, the PLA Navy could deploy

mines.’*3

In many scenarios for a cross-strait conflict, China is likely to seek to pursue a lower-intensity ‘grey
zone’ campaign that limits casualties and infrastructure damage to soften the islanders’ resistance
and complicate a US or Japanese decision to intervene. Under these conditions, it would likely target
Taiwanese ports with mine warfare rather than a more destructive heavy missile barrage using its
considerable coastal capabilities.** Current Chinese naval concepts envision a blockade of 5,000-7,000
mines laid in a first 4 to 6-day phase, with the most strategically important ports cut off within two
days. It would simultaneously mine or claim to mine Taiwan’s eastern waters with its more

technologically advanced platforms, deterring the natural arrangement of US or allied forces.*

US or allied forces would face extreme difficulty in responding to such a scenario. Even at the most
generous projections of US MCM forces following a total success of its program to revitalise its MCM
capability with their Littoral Combat Ships (LCS), US capability would be inadequate to combat the
massive volume of PLAN mine stockpiles and delivery platforms.“® In light of the program’s failures,*
the outlook is even worse. The nearest MCM assets are homeported in Sasebo, Japan, only a day and
a half from Taiwan,”® but are preparing for decommissioning to be replaced by modules with only
limited sweeping and neutralisation capability.*® Some scholars argue that it is overly reductive to
assume the success of such a Chinese blockade, given the difficulty of laying a contiguous field around

Taiwan’s almost 1,000 miles of coastline,*® the possibility of rerouting trade shipping around any
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blockaded chokepoints like the Straits of Malacca,® and the detectability and disruptability of any

such large-scale effort.>?

However, it has been demonstrated throughout history that even a limited minefield can prevent the
US military from manoeuvring and implementing its battle plans — as few as 1,300 Iragi mines had a
significant impact on US operational planning in 1991, and China could deploy as many mines using
only half its submarine fleet and no surface vessels.>* Moreover, considering Taiwan’s heavy
dependence on trade — constituting more than half its GNP — and the psychological effects of mine
warfare previously described- it appears that a mine-based blockade could be a highly effective

strategy for China and one which it could seriously contemplate employing.

TAIWAN

Taiwan faces an ongoing and serious threat of invasion and forced ‘reunification’ by the PRC. The most
affordable and effective option for Taiwan in deterring this outcome is the sea mine.*® In late May
2019, in apparent recognition of this fact, Taiwan announced the construction of four dedicated
minelayers and three stealthy missile corvettes that appear to be fitted with stern-mounted racks for
naval mine deployment. This announcement has been taken as a shift in priority towards mine
warfare, in an acknowledgement of the critical role defensive mining would play in challenging China’s

cross-strait capability.®’

When laid in the Taiwan Strait, a minefield can incur high costs on an invading PLAN, both by directly
inflicting damage and by forcing Chinese MCM vessels to expose themselves to other types of attack
by manoeuvring slowly and predictably to clear the field.>® The coercive power of a well-laid field could
narrow Chinese channels of attack, allowing Taiwan to better focus its limited defensive resources.>
It can also provide an early-warning system; the deployment of Chinese MCM operations can alert

Taiwan both to an imminent attack and its location. Most importantly, the minefield and the time
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needed to clear it will slow down or stall a Chinese seaborne invasion, extending Taiwan’s reaction
window, increasing its force survivability, and providing an opportunity for third-party intervention.®
Such a defensive minefield would aim to suggest to China that any cross-strait victory would be a

pyrrhic one, and therefore indefinitely deter an attack.

This sentiment is echoed clearly in Taiwan’s new Overall Defence Concept, developed in 2017 by
Admiral Lee Hsi-Ming. The strategy envisions sea mines laid in the Taiwanese littoral zone, up to
100km from the island, relying in part on the extreme difficulty of sweeping mines in shallow waters.®?
Fast, automated minelaying vessels would lay mines in the waters off beaches at expected Chinese
landing sites, aiming to slow invading forces and make them more vulnerable to Taiwan’s defensive
strengths: swarms of small fast attack boats and truck-launched anti-ship cruise missiles, targeting key
ships.®? Together, Taiwan’s recent mine-focussed acquisitions and strategic concept suggest a high

likelihood of Taiwan using mine warfare in anticipation of, or reaction to a cross-strait invasion.

NORTH KOREA

The Democratic People’s Republic of Korea (DPRK — North Korea) made heavy use of mine warfare
during the Korean War, with considerable success, and retains a credible mine warfare capability that
it would likely use defensively against any oncoming amphibious invasive force.®® Amphibious assaults
devastated North Korean offensive operations during the Korean War,® while 70% of the casualties
the Korean People’s Navy (KPN) successfully inflicted on US Navy vessels were caused by its defensive
mines.% It can,, therefore, be assumed that in compiling lessons learned from that defining war, North
Korea has prepared extensively to combat a potential future amphibious invasion with its mine
warfare capability. Indeed, the US Marine Corps’ North Korea Country Handbook instructs its officers
to expect ‘extensive use of naval mining’ by the KPN in any Korean peninsula contingency. The naval
balance between North Korea and the Republic of Korea (ROK — South Korea) also favours the KPN in

terms of the sorts of small surface vehicles that would be used as minelayers, suggesting that an agile
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force of North Korean boats would lay mines close to shore and outside the range of the large US

surface vessels likely stationed nearby in any such scenario.®®

While not necessarily ultimately decisive in a conventional Korean Peninsula conflict, North Korea's
mining capability would certainly complicate a US or ROK invasion, particularly as MCM vessels would
be vulnerable to coastal artillery and anti-ship missile batteries.®” Mining would also hinder or imperil
US and ROK forces as they attempted to combat North Korea’s submarine force during an invasion.®
The DPRK'’s large inventory of crude ex-Soviet mines and conviction in their historical effectiveness
means that any US or ROK force would need to expect and prepare for a challenging mine warfare

defence.®®

NON-STATE ACTORS

The asymmetric characteristics inherent to sea mines make them attractive to non-state and terrorist
actors, and particularly devastating in their hands. As a weapon, the mine is particularly well-suited to
the clandestine, low-infrastructure needs of a terrorist cell: it's anonymous and difficult to conclusively
attribute,’”® easy to manufacture secretly and store covertly,”* and is ubiquitously available on the
global market as more navies around the globe upgrade their stockpiles and sell off their crude but
operable surplus stocks.”? Terrorists and non-state actors seek above all to create chaos, psychological
pressure, and disruption, and for the reasons outlined in Section | of this report, sea mines are highly
capable of achieving each of those outcomes. Terrorist use of sea mines is not yet common, though
not unseen: non-state forces, suspected to be under unofficial Libyan command, emplaced mines in
the Red Sea in mid-1984 and damaged 19 ships under 15 different flags.”® This incident underscored
the ease with which unsophisticated, low-cost mines could be easily dropped off inconspicuous boats
by untrained personnel, single-handedly halting freedom of navigation and obstructing maritime

trade.”*
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It is reasonable to assume that non-state actors and transnational terrorists will soon realise the
flexible, cost-effective potency of mine warfare to paralyse harbours and undermine the global
commercial system.”> Some commentators consider maritime terrorism to be the ‘greatest threat to

"7 in the coming years — others consider terrorist sea mining to be the ‘Achilles’

daily maritime security
heel of US homeland defence’.”” The capability to halt shipping and movement for weeks in major
economic hubs, population centres and geographic bottlenecks while MCM is conducted is a

particularly dangerous one, for which the world must actively prepare.

SOUTHEAST ASIA

Mine warfare is a likely tool for use by powers across Southeast Asia, particularly in reaction to growing
Chinese assertiveness.”® A number of states are likely to seek an asymmetric capability that would
protect them against sudden land grabs or other actions of Chinese belligerence and might look to
mine warfare to delay an approaching Chinese force until support from allies arrives. Sea mines allow
a militarily weaker state to end gradual Chinese territorial incursions or ‘salami-slicing’” tactics by
shifting the onus of escalation to its adversary and forcing a choice between a cessation or full conflict.
Such states could also use mine warfare more as non-state actors, relying on the anonymity and
plausible deniability of ubiquitous models of mines to damage Chinese commercial ventures in
disputed territories and deter further incursion into the South China Sea or elsewhere.® Mine warfare
can also be used in this context in its de-escalator capacity, emplaced protectively in a state’s
territorial waters as a relatively low-risk but flexible tool to establish boundaries and demonstrate

resolve at the lower rungs of threat development.?!

The extent of mine stockpiles possessed by Southeast Asian states is difficult to pinpoint. However, as
previously established, a minimum mine warfare capability is easily acquired, and mines can be
deployed off any number of small coastguard or civilian fishing vessels. As a result, mine warfare
‘breakout time’ is short and any of these states could readily be expected to acquire such a capability

if it felt necessary. Moreover, both Indonesia and Vietnam currently possess submarines capable of
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minefield deployment.®? As a result, a future of mine warfare capability proliferation around Southeast

Asia is one for which Australia must be prepared.

Section lll: Conclusion & Recommendations

This report has sought to demonstrate that, for several reasons, the use of sea mines in both an
offensive and defensive strategy are increasingly likely in the Indo-Pacific. It has attempted to
illustrate the scenarios in which mine warfare might be employed and how it will shape Australia’s
region. The resurgence of naval mine warfare in the Indo-Pacific carries serious strategic implications,

will affect Australia’s top security interests, and will require some policy adjustments.

Firstly, Australian defence policymakers need to pay greater attention and resources towards mine
warfare and conduct a thorough review of existing Australian MCM capability relative to increased
interest in mine use in our region. The cycle set out in figure 1 will continue, leaving Australia and
Australians exposed, unless there is a more serious commitment to understanding and preparing for
mine warfare as a major feature of the regional security landscape. Senior commentators since at least
the 1990s have been calling attention to maritime mining as ‘a salient weak spot in the ‘hull’ of the
Australian Ship of State’,®® and with tensions rising across the Indo-Pacific, Australia no longer has

decades to waste.

Though commitments to replace the Huon-class mine countermeasure vessels are promising, as well
as several programs examining unmanned surface vehicles, autonomous underwater vehicles and
remotely operated (underwater) vehicles for MCM purposes, a sophisticated solution may still be
insufficient to cope with a proliferation of sea mines across our region if only a small number are
provided.® In assessing the requirements for Project SEA 1180 Phase 2 Future Mine Countermeasures

and Rapid Environmental Assessment vessel, Navy should consider not just the specifics of crew
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security and the potential of unmanned support systems but also the broader strategic picture. The
new boats may be secure, world-class and successful in defusing even the most advanced of modern
mine platforms, but if there are too few of them to cope with major mining campaigns across the Indo-

Pacific, this newly-acquired capacity will be functionally useless.

Secondly, Australia needs to engage in dialogue with the US over its own MCM capability, perhaps
suggesting a joint program for development and modernisation. Australian’s foreign policy stance
retains the US as a permanent ally in the region and a security guarantor, but at present, US MCM
capability is widely considered to be insufficient to cope with the future regional landscape. The US
has long had an awareness that its MCM capability is failing,®®> and devised the concept of the LCS —
multi-purpose ships that could be ‘modularly’ fitted for MCM — to address its critical failings and
upgrade its force.®® With the failures of the LCS program,® US MCM capability is left limited and dated,
and in the meanwhile, attention has drifted elsewhere. Australia needs to lead its allies in calling
attention to the scale of the future impact of mine warfare and the need for a greater number of more
sophisticated MCM vessels stationed in the region.® To survive the next decades together, Australia,
as well as its allies, will need to learn from decades of lessons about sea mines, and seriously commit

to dealing with them.
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