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THE FUTURE OF ANTISUBMARINE WARFARE
AND ITS IMPACT ON NAVAL ACTIVITIES IN THE
NORTH ATLANTIC AND ARCTIC REGIONS

THE NAVAL PROBLEMS OF THE NORTH ATLANTIC AND ITS ARCTIC FLANK

For four centuries the North Atlantic has borne the ocean
traffic between Europe and America. Looking to the future, the
Arctic Ocean has been compared to the Mediterranean -- a long sea
between busy and important continents, and likely some day to offer
communications between them. And the air routes, now more important
than the sea for passengers, though certainly not for goods, span
much of the Arctic as well as the North Atlantic. Any strategic
studies of communications between Europe and North America must
focus on the North Atlantic, and may or may not encounter special
problems on its Arctic flank.

Until the appearance of the strike carrier and the missile-
firing submarine, the naval strategy in the North Atlantic had as
its main concerns the defence of the sea routes by the powers
working to maintain communication, and the attack by those wishing
to enforce a blockadé. Expressed in other terms, these are the
roles of sea control and sea denial. The blockaders could attack
merchant ships directly, or attempt to destroy the naval forces
protecting them. The defenders could attempt to destfoy the attackers
wherever they could find them, or they could deploy their forces
for close escort of the merchant ships. When the Allied blockaders
dominated the North Sea, it was possible to slip occasional
surface raiders from Germany into the Atlantic and beyond, but the

main fleet would have to fight its way out and back. Only submarines



could hope to make repeated forays from German ports against the
trade routes without hadving to face serious threats in transit. But
when the German blockaders could operate from the Bay of Biscay,
they enjoyed direct access to the North Atlantic trade routes.

Direct projection of seapower ashore, possible for centuries
through the mechanisms of naval bombardment and amphibious landings,
was exerted by the Allies in the second war in the Mediterranean, the
"Normandy landings, and at many points in the Pacific theatre. 1In
the latter area the operations achieved enormous enhancement from
strike carriers. An important facet of naval strategy in the North
Atlantic and its Arctic flank today is the operation of NATO carrier
strike férces off the coast of Europe, and the opposition of their
approach by the aircraft, submarines, and surface ships of the
Warsaw Pact.

The ultimate development for projection of seapower ashore
has been the appearance of the ballistic missile firing submarine.
In terms of firepower, range, and invulnerability, it exceeds by
orders of magnitude the strategic capabilities of the carrier. For
the future, where strétegic nuclear deterrence is involved, the
strike carrier has been superseded by the SSBN. But carrier forces
can perform many tactical roles, especially in circumstances
involving close support of troops ashore, and where nuclear weapons
are excluded. It is probable that the future roles of aircraft
carriers in the North Atlantic will be more tactical than strategic --
support of conventional operations ashore, and operations to secure
sea control against opposing surface ships, submarines, and

aircraft.



2.

WORLD WAR ITI IN THE NORTH ATLANTIC

World War II saw action by major surface ships in the North
Atlantic, including the sinking of the Hood and Bismarck at sea by
gunfire and torpedoes from aircraft and surface ships, and the
Courageous by a U-boat. Many other German warships were badly
damaged in port by air attack, and the Royal Oak was sunk in harbour
by a U-boat. German surface raiders of all sizes sank about 6% of
the total allied merchant tonnage destroyed, about half of this in
the North Atlantic. Once heavy surface escort aided by inter-
mittent air escort was provided across the North Atlantic (in June
1941) there were no more sinkings by surface raiders in that area.
The withdrawal of allied forces across the English Channel from
Dunkirk in 1940 required a large number (more than 800) of vessels
of all sizes, including many smaller naval units. Nine destroyers and
numerous smaller craft were lost, mainly due to air attack. Many
large troop convoys from the United Kingdom to the Mediterranean
or aroﬁnd the Cape of Good Hope had to traverse part of the North
Atlantic en route. The Normandy landings of 1944 were conducted
with very heavy naval support. Large allied warships included
7 battleships, 2 monitors, 23 cruisers, and 105 destroyers. Nine
destroyers were lost, 6 due to mines but none to submarines, and many
more damanged.

Nevertheless, the naval operations that dominated all others
in this part of the world, in importance and in number of forces
involved, was the maintenance of merchant shipping between America
and Britain in the face of attack by German aircraft and submarines.
Of the huge total of 21.6 million tons of allied and neutral

merchant shipping lost by enemy action in World War II, 55% went



down in the North Atlantic and Arctic, with another 18% being lost
in British coastal waters, the'North Sea, and the Baltic.
14.7 million tons (about 68%) were sunk by German, Italian, and
Japanese submarines, and 2.9 million tons (about 13%) by aircraft.
As a comparison, about 88% of the 12.7 million tons of
allied and neutral merchant shipping lost by enemy action in the
first world war was sunk by U-boats, a large proportion in British
waters and the Western approaches. The total of 849,000 tons sunk
by enemy action in April 1917 exceeded the maximum for any month
in the second war (834,000 tons in June 1942, of which nearly 70%
were in the Atlantic and 84% were due to submarines). The Germans
calculatéd that a sustained loss of 700,000 tons per month would
lead to allied defeat in the second war. They were able to exceed
650,000 tons in nine of the months between 1941 and 1943, including
a score of 728,000 tons for U-boats alone in November 1942, In the
ten months between February and November of 1942 they sank over
7 million tons, 80% by U-boats and about 70% in the North Atlantic.
The defence against the U-boats had three aspects. The
most important was tHe organization of merchant ships into convoys
escorted by ships and aircraft. The others were offensives against
the U-boats while in transit between their bases and their operating
areas, and aerial bombing of U-boats in port, or under construction.
Antisubmarine convoys were first introduced in the summer of
1917, and produced an immediate and permanent reduction in losses.
They were used acrdss the North Atlantic from the beginning of World
War II. However, between the time that the USA entered the war in
December 1941 and May of 1942 the shipping on the American coast

sailed independéntly, and lost 1.2 million tons to a force of no more



than a dozen U-boats operating in the Western Atlantic. Introduction

of convoys brought the situation under control.

The main convoy routes were between New York or Halifax and
Britain, New York and Gibraltar, Britain and Gibraltar, and Britain and
South Africa. These are sketched on the top two maps of Figure I.
Routing was changed to take advantage of friendly land-based air cover,
as this became available in Newfoundland, Iceland, Greenland, and the
Azores. It was kept away from enemy air bases in France. The U-boats
also changed their operating areas, depending on circumstances. Many
were withdrawn from the North Atlantic when operations were pending
in Norway {(March 1940), when there was particularly severe winter
weather (1940), when there were rich opportunities in the Western
Atlantic and Caribbean (1942), when the landings in North Africa were
made (1942), and when the cross-channel landings were expected (1944).
In the North Atlantic the areas of U-boat concentration changed as
land-based air cover was extended by opening of new bases and by

the appearance of aircraft with greater radii of action.

One measure of success for the antisubmarine forces is the
number of submarines sunk. In this there is a remarkable contrast
between the first 34 months of the war, in which the allies sank
78 German U-boats, and the second 34 months, in which no less than
707 weré destroyed. The merchant tonnages sunk by subﬁarines in the
~two halves of the war were approximately equal (7.9 million and 6.8
million) so that the exchange ratio improved by a factor of about
ten. The explanations for the improvement are many, and include the
use of air and naval bases in Iceland, Greenland, and the Azores,
the building of large numbers of long range maritime aircraft and

improved escort ships, the introduction of escort carriers, the
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development of new antisubmarine weapons- such as the airborne
homing torpedo, ahead-thrown depth charges, a series of advances
in electronics such as shipborne and airborne metric and then
centimetric radar, shipborne high frequency direction finders, and
sonobuoys to allow aircraft to maintain contact with submerged
submarines, the Leigh light to enable aircraftto illuminate a
submarine caught on the surface at night, and the magnetic anomaly
detector which permits aircraft to sense the presence of submerged
metallic objects. Also very important was the development of the
proper tactics by which all of these devices could be fully and
effectively exploited. Two-thirds of the U-boat sinkings were
achieved by ships and shore-based aircraft, in almost exactly equal
proportions, often working in combination.

Improvement of tactics and equipment was not confined to
the antisubmarine forces. However, the technical developments for
the U-boats did not receive high priority in Germany, and many of
the most significant improvements came too late to have much result.
Acoustic homing torpedoes were effective against escort ships. The
Snorkel afforded very important protection to those U-boats which
finally acquired it during the last year of the war. The greatly
enhanced performance of the new Type XXIII and XXI U-boats was
hardly put to the test, since neither were used in operations until
1945. German appreciation of the effectiveness of airborne radar
was very slow, although they did eventually fit the U-boats with
satisfactory warniﬁg receivers.

In the reverse roles, the allies exerted a blockade against
Axis sea communications. The Germans were able to maintain control

of the Baltic and the routes to Norway and Sweden, but were soon



cut off from any substantial merchant traffic into the Atlantic.
This blockade depended more on surface ships, aircraft, and mines,
fhan on submarines.

The employment of antisubmarine forces to attack submarines
in transit between their bases and their operating areas, or to
hunt them in the open ocean, had its main opportunity when the
German U-boats based on the West coast of France had to transit the
Bay of Biscay to reach the North Atlantic. During a period of
three months in 1943, when they elected to move on the surface in
groups, and to fight air attack by AA fire, the results of the
transit patrols were very satisfactory in terms of U-boats sunk
(28, representing 10% of the number attempting the transit) and in
flying hours per kill. However, during the much longer period
when the U-boats travelled singly and submerged by day, the aircraft
killed over four times as many U-boats per flying hour expended
when they were flying in support of convoys than on the Biscay
transif patrol. Moreover the presence of aircraft over the convoy
often prevented the U-boats from attempting an attack on the ships.

Next to the Biscay offensive, the most successful attempts
to bar submarine transits were in the Straits of Gibraltar and
between the Biscay ports and the Normandy beachheads. However, the
overall statistics indicate that aircraft and ships were better
employed in close escort and support of convoys than in the attempt
to catch submarines in transit or to hunt them in the open sea.

Another form of barrier to the transit of submarines is the
placing of mine fields across their expected paths. Mines destroyed
more German U-boats than any other cause in the first World

War (42 out of'l99). The Great North Sea mine barrier, with over



71,000 mines extending from the Orkneys to Norway, accounted for

3 U-boats only. Most sinkings 6ccurred close to the French. coast.
in the second war mines were laid between the Orkneys and Iceland,
along the coasts of the North Sea aﬁd up the Norwegian coast, in
the Kattegat, along the French coast, and at the entrance to the
Irish Sea. 25 U-boats were destroyed, mostly near the French and
German coasts. The Iceland-Faeroes-UK minefield, which required an
enormous effort to sow, only sank.one U~boat.

The third form of antisubmarine cperation was direct
bombing attack on the bases and the construction yards. This
activity absorbed a very substantial proportion of the wartime
bomber effort, and employed many four—engined aircraft which could
have been used instead for antisubmarine patrol. In terms of
aircraft lost per U-boat destroyed, the ratio favoured the maritime
role by a large factor, and to this one should add the further
contribution of the maritime aircraft in hindering the U-boat attacks
on the merchant ships.

It should be added that submarines were valuable for some
roles other than attéck on shipping by torpedoes or gunfire: they
laid many mines, provided reconnaissance, delivered supplies and

agents, and aided in the rescue of downed aircrew.

SECOND WAR NAVAIL OPERATIONS IN THE ARCTIC

| The most important military operations in Arctic waters
during World War II were the passage of merchant convoys from
Scotland and Iceland into Murmansk and the White Sea. Heavy'losses
were inflicted on them by German aircraft, U-boats, and surface

ships, able to take advantage of bases in Norway, but the Germans
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also suffered considerable losses in aircraft and submarines.

Heavy German warhips anchored in Norwegian fjords posed a deadly
threat to the Murmansk convoys, only partially ofﬁset by the
protection of British battleships operating out of Iceland and

the Orkneys. Eventually Scharnhorst was sunk at sea off the

North Cape, and Tirpitz repeatedly damaged while at anchor and
finally destroyed, by a series of attacks by midget submarines and
carrier and land-based bombers, including some British bombers
operating out of Russian bases. The Royal Navy based minesweepers
in Murmansk to counter German mines laid in the approaches. The
success of the Germén operations against the Arctic convoys was

much dependent on aerial reconnaissance, which was highly effective
in the long summer days but far less so in the winter Arctic
nights. Because of the increasing losses as visibility improved,
coupled with limits to northward routing posed by the seasonal
movement of the Arctic icepack, the convoys had to be suspended during
the summers of 1943 and 1944.

The Norwegian bases would also have been of major importance
to U-boats operating into the Atlantic, had it not been for the
German occupation of France, which allowed them even better situated
bases on the Bay of Biscay.

The rate -0of loss of merchant ships in the convoys to North
Russia was 5.7%, eight times the overall rate of 0.7% for all ocean
convoys. Of 85 merchant ships sunk, 39 were despatched by submarine
and 37 by aircraft.

There were other naval operations in Arctic waters at the
time of the German invasion of Norway in 1940. Narvik was captured

by the Germans, but the destroyers escorting the force were trapped
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and sunk. The allies sent an expedition to recapture MNarvik, but
their subsequent withdrawal provoked a naval battle involving heavy
units on both sides and the losé of the British carrier CGlorious.
Altogether in the Norwegian campaign the Germans lost 3 cruisers,

10 destroyers, and 4 submarines; tﬂe Allies one carrier, 2 cruisers,
9 destroyers, and five submarines. Most of the sinkings were caused
by aircraft or by gunfire. Many German U-boat attacks on Allied
warships were foiled by malfunctioning torpedoes.

In addition to the establishment of bases in Iceland and Greénland,
the Allies occupied the Faeroes and had weather stations in scattered
locations including Svalbard. The Germans installed weather stations
in Eastern Greenland, Svalbard, Novaya Zemlya, and Franz Josef Land.

The intensity of the northern submarine war is demonstrated
by the fact that no less than 62 U-boats were sunk in the Arctic Ocean
or Norwegian Sea. For comparison, 356 German, 13 Italian, and one
Japanese submarine were sunk in the North Atlantic, and 134 German and

1l Italian in the North Sea.

. LESSONS OF WORLD WAR II APPLICABLE TO FUTURE ANTISUBMARINE
WARFARE IN THE NORTH ATLANTIC

In order to assess the future of antisubmarine warfare in
the North Atlantic, we wish to draw the appropriate lessons from
history.‘ But it is important to recognize the very substantial
changes that have occurred since 1945, both in the lineup of
nations likely to be the contestants and in the technological
'developments that have occurred in the past thirty years. It
should be possible, surely, to contemplate the next war without
either ignoring the last one or assuming that it will be repeated

without change.



Before June 1940, the "continental® power had very restricted
access to the North Atlantic: the Frisian coast of Germany on the
North Sea, and the Baltic exits past neutral Denmark, Sweden, and
Norway. From the North Sea it was .impossible to transit the
English Channel with hostile powers on both sides. The only exit
from the North Sea was into the Norwegian Sea, between Norway and
the Shetlands. To pass into the North Atlantic it was necessary
to traverse the Greenland-Iceland-United Kingdom (GIUK) gap; which
was patrolled by allied naval and armed merchant cruisers, but
proved penetrable by surface ships as well as submarines.

After June 1940 the continental power held the French,
Belgian, Dutch, Danish, and Norwegian coasts. Bases on the Bay of
Biscay gave him direct access to the North Atlantic, and possession
of the Norwegian coast made entry into the Norwegian Sea easy, as
well as ensuring the supply of iron ore from Narvik to Germany.

At this time the Allies set up bases in Iceland-and installed the
Iceland-Orkneys mine barrage, so as to make the GIUK gap less

penetrable, and they routed the Atlantic convoys to the north of

A

Ireland. (See Figure I)

After June 1941 the USSR joined the "Atlantic" Allies,
providing bases in the Russian Arctic but also adding the requirement
to send merchant convoys there past the now hostile Norwegian
coast.

The final naval geopolitcal change came in the summer of
1944, when the Germans lost their bases on the Bay of Biscay and
transferred their submarines to Norway.

What comparisbn can be made for a contest between NATO and

the Warsaw Pact? With present territory intact, the WPO is in a
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position not unlike Germany in 1939. It‘has access to the Norwegian
Sea, but now from the bases ih the Kola Peninsula and White Sea.

The Baltic exits are now flanked by two NATO opponents and one
neutral, and there is no equivalent to the German bases on the North
Sea. But the GIUK gap'is better defended than in 1939, with
Iceland and Greeﬁland in the NATO camp.

One could attempt to compare the passage of allied shipping
from Iceland to Murmansk and Archangel past the hostile Norwegian
coast with the passage of Soviet warships from Murmansk to the
GUIK gap. If this passage can be contested from an unfriendly
North Norwegian Coast and the Arctic islands of Iceland and
Greenland, then the passage of surface ships could be made very
difficult. It is easy to see why the WPO is anxious to bring
about at léast the neutralization of all of the Arctic islands,
including Faeroes, Svalbard, Bear, and Jan Mayen, as well as Iceland
and Greenland.

As a next step, and remembering that the strongest element
of the Soviet navy is based on its Northwest Arctic coast, it would
appear fairly clear that preeminent objectives of Soviet naval
policy would be to heutralize Or otherwise secure the Norwegian
coast, to guarantee unimpeded access to the Norwegian Sea, and
thereafter to take steps to ensure that they were able to transit
the GIUK gap, with surface ships as well as submarines.

Other lessonsAlearnt during World War II, but possibly
Superannuated by subsequent technological developments, included
one of overriding importance, reinforced by the experiences of
World War I. This wasthat collection of merchant ships into

convoys and provision of close escort ships and aircraft was



absolutely essential, with the exception of fast units which
could take advantage of speed and evasive routing and tactics.
Related to this was the lesson that antisubmarine ships and
aircraft were usually better employed in the close escort or
support of merchant convoys than in contesting submarine transits
or in attempting to sweep the open ocean. There were, however,
certain special circumstances in whiéh submarine transits could
be opposed quite effectively.

The final antisubmarine lesson of World War II, that large
aircraft can oppose submarines more effectively by maritime
Qperationsthan by attempting to bomnb them in their bases, is probably

not relevant to the conditions of the 1970's.

POSTWAR DEVELOPMENT OF ANTISUBMARINE TECHNOLOGY

Antisubmarine technology has made nctable progress since

1945. |

 Sonar has been markedly improved, and 1s now installed in
fixed systems on the sea bed, attached to the hulls of ships, towed
below ships, suspended below hovering helicopters, and suspended
below floating sonobuoys with a radio link to aircraft, ships, or
helicopters.

"Antisubmarine ships can now project their torpedoes or depth
charges to a considerable distance, using mortars, rockets, cruise
missiles or helicopters. The larger helicopters also carry dipping
sonar as well as torpedoes, and some can sow, and receive information
from, sonobuoys. Very powerful active sonars have been mounted on
the hulls of surface.ships, but it is likely that further progress

will take the form of equipment towed behind and below the ship.



where it is separated from the shi?'s noise and able to operate
at a depth better suited for leng range propagation of sound.

The large antisubmarine aircraft carrier is disappearing,
in favour of the multipurpose carrier and of smaller ships (with
labels such as through-deck cruisers or Sea Control Ships) able to
carry AS helicopters or othef VSTOL aircraft.

As a general trend, it appears that the antisubmarine
submarine has taken a leading place in the roster of AS weapon systems.
The AS aircraft has kept its place,but the AS escort ship has dropped
back unless it is equipped with a helicopter. Since the range of
submarine-launched antishipping missileé is likely to exceed the range
of detection of the submarine by an escort ship, the only role left
for the escort ship with no helicopter may be one of antiaircraft‘
protection -- to defend the convoy against aircraft and to attempt to

destroy cruise missiles while they are in flight toward the ships.

6. POSTWAR DEVELOPMENT OF SUBMARINE TECHNOLOGY

As has been mentioned already, important improvements to
submarines appeared very late ih the Second War. The momentum
continued afterward, with Snorkel becoming a standard equipment for
all diesel-powered submarines, together with the German improvements
in underwater performance. Passive sonar has become much more
effective. Antishipping torpedoes have been given greater range,
and can now home with self-contained active or passive guidance,
or by signals sent- by wire from the launching submariﬁe.
Antishipping cruise missiles have been fitted, especially by the
USSR, allowing the engagement of surface targets af very long range.

But two quite different technological breakthroughs have
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given submarines capabilities far beyond those of 1945, These
are nuclear propulsion and the submarine-launched ballistic

missile (SLBM). Nuclear propulsion allows a submarine to have

unlimited submerged endurance, with no requirement to project
anything above the surface for months at a time. And the SLBM
puts the submarine into the strategic role of projection of
power ashore, which is quite separate from its long-established
aptishipping function.

Nuclear propulsion contributes a very great deal to the effective-
ness of submarines in the antishipping role. 1In transit it need offer
no clue above the surface for searching aircraft, such as a Snorkel
ﬁast or diesel exhaust. Now the submarine can move faster than the
convoy without having to come to the surface. If engaged by antisub-
marine forces, it will not be forced to come up to recharge exhausted
batteries. A submarine equipped with both nuclear propulsion and
cruise missiles is a very much more formidable antishipping weapon
than the World war II diesel-powered U-~boat armed with torpedoes and
a gun. However, it should be remembered that more than two-thirds of
the world's submarines are diesel-powered, including 173 conventional
torpedo attack submarines in the Warsaw Pact countries, so that it will

be some years before the most effective types are also the most numerous.

Another role which has developed for the modern submarine
is that of the destruction of hostile submarines. Iq fact, about
65 submariﬁes wege destroyed by other submarines in the course of
World War II, in almost all cases the victim being caught while
on the surface. But submarines are now being designed specially for
the antisubmarine role, with very quiet nuclear propulsion, extra
sensitive passive sonar, and special antisubmarine torpedoes. A
nuclear depth bomb can be launched from a‘torpedo tube and then
projected through the air by rocket to the vicinity of its target

before it reenters the water.



The strategic nuclear-powered ballistic missile submarine,
Or SSBN, represents the greatest development ih naval technological
history. The SLBMs can be laﬁnched while the submarine is submerged.
Several, or all, can be sent in a salvo with only a brief interval
between launchings. The accuracy may not quite match the best that
can be achieved with land-bassed missiles, but it is more than
adequate to deal with almost any strategic target other than a
hardened missile silo. Multiple warheads can be mounted, as well as

all the penetration aids available to ICBMs.

THE SSBN AND STRATEGIC ANTISUBMARINE DEFENCE
IN THE NORTH ATLANTIC AND ARCTIC

The strategic missile-firing submarine signals a complete
aeparture from any previous rolg for submarines. It must be
considered along with the ICBM and the strategic bomber as an
element in the strategic striking power and the nuclear deterrent,
which is quite separate from the older role of economic blockade.
This does not mean that the role of the attack submarine and of
economic blockade has disappeared. As compared to 124 ballistic
missile submarines there are 553 ocean-going attack submarines at
sea today, excluding the 106 nuclear-powered SSNs which can be
used against shipping or against other submarines. The strategic
and tactical roles of the submarine are absolutely different, and
must be considered separately. Unfortunately for purposes of
discussion and analysis, most of the antisubmarine measures that
can be taken against strategic.submarines and against tactical
(antishipping) submarines are the same, so that the two roles tend

to become confounded when one considers the countermeasures. To



add to the confusion, the strategic missile submarines are also
equipped with torpedoes.

The primary role of the SSBN is to threaten the cities of
the opposing country with nuclear retaliation in the event that
its homeland is attacked. Another role could be in support of a
first strike against opposing strategic forces, probably targets
such as airbases, communication centres, and seaports, for which
pinpoint accuracy is not essential but for which minimum warning
time is likely to enhance thg strategic effectiveness of the
attack.

For the first purpose, the range at which the missiles are
fired is not important. In 1975, Polaris and Poseidon can reach
2500 nm, SS-N-6 1500 nm, and SS-N-8 4200 nm. By 1977 Trident I
will have a range of 4000 nm, and some time after 1980, Trident II
6000 nm. So, to contribute to the nuclear dete;rent, SSBNs can
patrol thousands of miles from their targets. Moreover, since
their éurpose is to remain undetected, they can select acoustically
unfavourable areas, and can make their apptoach and subseguent
movement in a manner least likely to aid the opposing sensors. 1In
terms of North Atlantic geography, Y-class submarines with 1500 nm
missiles need to operate in the Western half of the Atlantic,
D-class with 4200 nm missiles need not cross the GIUK gap. Polaris
and Poseidon submarines with ranges of 2500 nm do not need to pass
to the north of the GIUK gap. SSBNs can stay so far away from
potentially hostiie shores that there is little possibiiity of
detecting them unless the whole ocean can be insonified, or unless
special antisubmarine submarines .can pick them up as they leave

port and trail them continuously thereafter. Failing these



developments, SSBNs remain confirmed as the most invulnerable
component of the strategic deterrent, rather like indiscoverable
and untargetable ICBMs.

However, SSBNs will always retain their potential fof the
first strike role. To bé most éffective for this purpose they
will need to comé much closer to their targets than the many
thousands of miles permitted by the maximum range of the latest
missiles. Any missile possessing sufficient“propulsive power
to attain a range of several thousand miles could be fired on a
low angle trajectory at much shorter range, greatly shortening
the time of flight and making radar detection more difficult.
"Time sensitive" targets such as airfields or command centres could
be caught with their aircraft on the ground and key personnel not
in place. But knowledge of the approach of SS$BNs with long range
missiles close to the coast would give warning of the preparation
for a first strike. Conversely, reliable knowledge that no such
submarine had come close to the coast would confirm a situation of
minimum threat and maximum stability, and reduce the likelihood
of nervous_overreaction in a crisis.

Unless an SSBN has been tracked with great accuracy, and
his position well established at the moment when missiles are
launched, there is virtually no possibility of prevenfing the
release of the full salvo. Consequently, the measures against
the SSBN are likely to be confined to intelligence gathering to
obtain a general knowledge of his movements, supplemented by a

more concentrated effort to fix his position and track his



movements should he come within a much closer range of
.counterforce targets than would be justified by his second

strike detérrent role. In terms of the North Atlantic and Arctic
Oceans, this means that NATO will become specially alert for Soviet
SSBNs coming south of the GIUK gap, while the Soviets could pay
very close attention to NATO SSBNs coming into the Norwegian Sea

Oor beyond. Thus, the GUIK gap is likely to become a very important
line of demarcation for strategic antisubmarine defence.

If a land war should break out in Europe, there would be an
immediate reQuirement to rush military supplies across the Atlantic.
Should hostilities continue for a period of weeks, months, or years,
there is the possibility of another "Battlé of the Atlantic", in
which NATO's survival would depend on the.arrival of sufficient
tonnage from America, with the WPO attempting to inflict such
attrition that delivery of adequate supplies is prevented.

The strategic use of nuclear weapons on any but the most
restricted scale would probably bring such a sea struggle to an
end. However, with the undoubted capability of both the USA and
USSR to destroy each other, it does not seem implausible to suppose
that this ultimate and disastrous step would be postponed and
avoided, in spite of the great provocation of conventional war on
land and sea. It is even conceivable that tactical nuclear weapons
could be used, on land and/or at sea, without subsequent escalation
to the stratégic use of nuclear weapons.

Under such circumstances, the strategic submarines‘of both sides -

would take the greatest precautions to remain as invulnerable as

possible, while positioning themselves so as to be able to strike



strategic targets on short notice in case the ultimate stage of

escalation was reached. There would be little advantage in

coming close to the opposing coast, since in a state of war all

Precautions such as dispersal of aircraft and proper manning of

control centres would have been taken. The S$SBNs would seek

patrol stations far from areas in which antisubmarine forces were

likely to be operating, and they wouldkthemselves adopt modes

of operation making them least likely to be detected. Moreover,

the antisubmarine forces of each side would have little reason to

hunt the opponent's strategic submarines unless they had reached a

decision to deliver an all-out nuclear strike. Operations to

attack the SSBNs could well be interpreted as the signal that a

strike was pending, and hence trigggrlthe final disastrous exchange.
The next section will discuss protection of shipping, the central

problem of tactical antisubmarine defence. It will be assumed that

the strategic submarineswill take considerable pains to keep

themselves far removed from the contest for maintenance of the sea

routes, and that few, if any, will attempt to transit the GIUK gap.

Any that do will obviously have to take their chances as if they

were attack submarines, and their loss in or beyond the GIUK gap

should not be interpreted as an action designed to eliminate strategic

submarines. As for nuclear aétack submarines, they are effective

in tﬂree different roles: anti-SSBN, which is the strategic role,

anti-surface ship, including attacks on warships and military

task forces as well as merchant ships, and the tactical antisubmarine’

role. In the discussion of the defence of'shipping, we will suppose

that some SSNs are used to attack shipping and others to attack

antishipping submarines.



8. DEFENCE OF SHIPPING IN THE NORTH ATLANTIC

If another "Battle of the Atlantic" should be fought between
NATO and thé Warsaw Pact, each retaining its present territories,
all of the vital transatlantic shipping would be moving on routes well
to the south of the GIUK gap. Indeed, if NATO could seal the
exits from the Baltic and Mediterranean, transatlantic convoys could
then maximize their distance from the Kola bases by selecting routeé
Passing south of the Azores. At the same time this would increase
the distance which would need to be flown by antishipping aircraft
based in Waréaw Pact territory. Bases in the Azores, Portugal and
France would be extremely valuable for the‘defensive alr coverage
of the Eastern Atlantic.

The changes in submarine and antisubmarine technology, already
described, appear to strengthen the capability of the anti-shipping
submarine, in spite of the defences that can be provided in close
escort or support of merchant convoys. Increased speed and improved
sonar give the submarine a better chance of getting into a favourable
position to attack. And, reinforcing this advantage, the modern
maritime reconnaissance aircraft with its excellent radar and
communications, long endurance, and high speed, together with
reconnaissance satellites, make the presence of a sizeable group of
surface ships unlikely to remain a secret for many hours after its
assembly. Moreover, once a submarine equipped with cruise missiles
makes contact; it can complete its attack without having to come
within range of the convoy's close escort ships.

With the surface ships outranged by the submarine, and the

aircraft deprived of the opportunity to detect conning towers, or
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even Snorkel tubes in the caseof nuclear-powered submarines, the
antisubmarine defence of convoys is going to be very difficult.
The most promising antisubmarine vehicle is the nucléar—powered
submarine. But it cannot exploit its potential to the best
advantage when obliged to move fast for extended periods, which
would be necessary should it attemptlto provide antisubmarine
escort to a convoy.

It has been suggested that under these new circumstances
shipping should be sailed independently. This would present the
submarines with many scattered targets, would allow each ship to
move at its maximum speed, and would expedite the process of loading
and unloading. However, the antishipping threat is not confined to
submarines, and defence of shipping against air attack can be very much
more effective if the targets and their antiairgraft protection can be
concentrated. Moreover, ships equipped with antiaircraft missiles or
guns cén use them against cruise missiles in flight, as can land or
sea~-based fighter-type aircraft provided for air defence. The safety
conferred on the faét passenger ships ("monster liners") which sailed
alone during World War II arose from the fact that their speed exceeded
- that of the submarines. Speed is unlikely to afford much protection
against modern submarines with cruise missiles, or against aircraft.

Thus, it appears that NATO s transatlantic merchant shipping
should be sent in convoys, and these will be routed far to the south
of Greenland and Iceland.

However, if antisﬁbmarine defence of the convoys proves to be
very difficult, and cannot exploit thé antisubmarine capabilities

of the submarine, the alternative of combatting the submarines in
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transit instead of near their targets becomes more attractive., The
obvious place to establish‘a transit barrier is across the GIUK
gap. This is partially blocked by land, and the flanking routes
to the West of Greenland or through the English Channel should be
comparatively easy to defend; There is shallow water between
Iceland, the Faeroes, and Scotland, which offers an opportunity
for minefields employing improved modern techniques. With

air bases in Greenland, Iceland, and Scotland, NATO is well placed
to contest the passage of submarines through the gap.

The nuclear—-propelled submarine should be an extremely
effective component of an antisubmarine barrier, especially if it
is possible to achieve efficient cooperation with aircraft. This
is not a simple matter, and requifes good communications equipment
and practical and well understood procedures. In the Western
half of the Denmark Strait, which is covered by ice fof a good part

of the year, the barrier submarines could not count on the cooperation of

either aircraft or surface ships.

RELATED MARITIME CONSIDERATIONS

The two oceans discussed in this paper have very different
significance for the NATO nations and for the Soviet ﬁnion. The
North Atlantic Treaty is well named: the participants must be able
to use the North Atlantic Ocean in peace and in war if the alliance
is to live. 1In an§ serious confrontation between NATO and the
Warsaw Pact, the whole background of NATO's strength would be
dissolved if there were serious doubts as to the ability to maintain

trade and the transfer of materiel of war across the North Atlantic.



Without the North Atlantic there can be no significant North
Atlantic Treaty Organization. The Warsaw Pact nations also use the
North Atlantic for peacetime trade, and for fishing. But they could
exist with it, and indeed in the event of a clash their interior
continental lines would be much to their advantage.

In the case of the Arctic Ocean, the situation is very
different. As shown on Figure II, most of the Arctic Ocean is
permanently covered by ice, and almost all of it except for the
Norwegian Sea is frozen during the winter. The area open to
navigation in the summer forms an incomplete peripheral rim, with a
wide southward opening into the Norwegian Sea, the Greenland Sea,
and the GIUK gap. The rim of open water follows the Soviet coast
around to a narrow opening at the Bering Strait, and then extends a
bit farther past Alaska and the Mackenzie delta, before freezing
up against the islands of the Canadian Archipelago and the north
coast of Greenland. 1In summer, only 4% of the ice-free Arctic
Ocean lies north of Alaska, Canada, and Greenland, the other 96%
lies above Eurasia and the North Atlantic approaches to Northern
Norway and the Murman Coast. During the winter the Norwegian Sea

is free of sea ice, as is the Soviet Xola Peninsula to a point east

of Murmansk. But the White Sea, and all the rest of the northern
shore of European and Asian USSR is impassable to surface traffic,
as is the Arctic coast of North America.

It is evident that the Arctic Ocean is far more important
to the USSR than it is to any other country in the world. The

Northern Sea Route is used for internal communication to the Soviet
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Arctic ports and between the Northwest and the Pacific. Effective
icebreaker support keeps the communications open for up to five
months per ?ear. However, for both. economic and military purposes
the USSR needs unimpeded year-round access to the world's oceans.
From her ports in the Baltic she must traverse the narrow, easily
closed Danish Straits. Exit from the Black Sea is easily controlled at
the Dardanélles, The Lastern ports on the Sea of Japan and the Sea
of Okhotsk are often frozen in, and could be cut off by the Japanese
island chain. It is only from the Murman coast that the USSR can
sail clear of ice and foreign coasts the year round. This is why
Murmansk is now the largest naval base in the world.

As a preliminary to a maritime confrontation, or as an
early initiative after one had started, an obvioﬁs priority for
Soviet strategy would be neutralization of the NATO air and naval
bases in Northern Norway, Iceland, and Greenland. Actual
occupation would not be necessary if NATO's operation could be prevented
by diplomatic, political, or military means. Once passage through
the GIUK gap was assured, submarines and other naval units could
move freely into the Atlantic from Murmansk, supported by the
unrestricted operations of maritime aircraft, and the approach of
NATO units could be contested long before they could come close to

the sensitive areas of the Kola Peninsula and the White Sea.

Many features of Soviet strategy both before and after
World War II had as their aim the construction of buffer zones to
keep potential invade;s at a distance from the Russian homeland.

Indeed, the demands made on Finland in 1939 were intended to
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protect the approaches to Murmansk as weli as Leningrad, and the
subsequent Russo-Finnish war and its settlement achieved precisely
those ends. On the Pacific front, strategic islands close to

Japan were appropriated. There are even more obvious examples of
the desire for buffer zones on land, as witness Eéstern Poland in
1939, Lithuania, Estonia, Latvia, Bessarabia, and Northern Bukovina
in 1940. In fact, the USSR's partners in the Warsaw Pact can be
considered as buffers between NATO and the Soviet Union, and it
would be entirely consistent for Soviet strategists to wish to
construct similar buffers on the maritime frontiers, and to push
them outwards whenever an opportunity was present. 1In order of
increasing distance from the Murman coast, the candidates would be
Northern Norway, Svalbard (including Beaf and Hope Islands), Jan Mayen,

Greenland, Iceland, and the Faeroes.

SUMMARY

The main maritime tactical lesson learned in World War II was
that the most efficient use of antisubmarine forces was in close escort
and support of merchant convoys rather than in combatting submarines
in transit. However, postwar improvéments to submarines, particularly
nuclear propulsion and the fitting of antishipping cruise missiles,
have outstripped the improvements to antisubmarine teéhnology.
The most effective antisubmarine vehicle 'is now the nuclear-powered
submarine, but it is better able to exploit its potential while

defending a barrier against transiting submarines than in attempting

to escort convoys. The collection of merchant ships into escorted

convoys will still be advisable, largely for protection against
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aircraft and cruise missiles, but it is probable that a substantial

proportion of
establishment
between their

for a barrier

antisubmarine defence should be devoted to the
of barriers to the transit of the attack submarines
bases and the area of the convoys. An obvious place

is the Greenland-Iceland-UK gar.

The other great post-war development in submarines has been

the SLBM, which gives them a new role as the most important

cemponent of the strategic deterrent. There is every reason for

the strategic

antisubmarine

submarines to stay well clear of the areas in which

forces will be operating in defence of shipping, and,

with their very long range missiles, they can conduct their missions

without crossing the GIUK gap.

Geostrategic features demonstrated in World War II and

still valid include:

(1) The importance for the Atlantic powers of Iceland,

Greenland and the Azores for the defence of the

supply routes from America to Europe;

(2) The constraint placed on the Arctic power by the

GIUK gap:;

(3) Thé,capability of forces based in Norway to harass naval

operations out of Murmansk

(4) The importance of the possession of Norway for a

naval power wishing to operate into the Atlantic

out of the Baltic exits.

Thus,

for preservation of the sea lines of communication

across the North Atlantic, the key areas are likely to be the

Norwegian and

Greenland seas.
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