Archive

Document Title: NATO’s Antisubmarine Problems in a Changed World
Author(s): George Lindsey
Date(s): 3-6 April 1979

Document Type/Physical Description: Type-written, 28pgs (includes 2 flowcharts, 2 tables, 1 graph, 1
map)

Fonds/Collection Name: George Lindsey Fonds
Series: NATO

File/Box Number: 2/1

Original Archival Reference: N/A

Item Description: This is typed paper that Lindsey wrote and presented at the SACLANTCEN Conference
on antisubmarine warfare (ASW) in the 1990’s in La Spezia, Italy, 3-6 April 1979.

Keywords: ASW; NATO bases; air- and land-based attack; merchant convoys; shipping protection; sea
routes; sea vulnerabilities; strategic lines of communication (SLOC); North Atlantic; Mediterranean;
English Channel; Indian Ocean; Red Sea

*When citing material that has been digitized from other archives, the LMH Archive encourages users to
cite the original reference information provided in the above field.

The purpose of the Laurier Military History Archive is to acquire, preserve and make available documents relating
to the Canadian and international experience of military conflict in the twentieth and twenty-first centuries.

Website: http://www.mharchive.ca/ E-mail: admin@canadianmilitaryhistory.ca



http://www.lmharchive.ca/
mailto:admin@canadianmilitaryhistory.ca

NATO RESTRICTED

NATO'S ANTISUBMARINE PROBLEMS
IN A

CHANGED WORLD

Prepared for
SACLANTCEN CONFERENCE ON ASW IN THE 1990's
La Spezia
3-6 April 1979

by

G.R. Lindsey
Chief, Operational Research and Analysis Establishment
Department of National Defence
Ottawa, Ontario
CANADA

NATO RESTRICTED




10.

11.

12.

NATO RESTRICTED

NATO'S ANTISUBMARINE PROBLEMS IN A CHANGED WORLD

Introduction

....................................

The Main Characteristics of
Antisubmarine Systems ........................

Possible Additions of NATO Bases

© ® s 6 ¢ 40 0 s 0 s e @ * o o

Possible Losses of NATO Bases

-------------------

Possible Additions of WPO Bases
Possible Losses of WPO Bases

....................

Geographical Importance of Choke Points
for NATO ASW

Geography and the Protection of Shipping........
NATO Reactions to Loss of the Use of Bases

NATO Reactions to Acquisition of Bases by
an Enemy

NATO Reactions to Loss of Control of a
Choke Point

NATO RESTRICTED

11

19

20

23

24



NATO RESTRICTED

NATO'S ANTISUBMARINE PROBLEMS IN A CHANGED WORLD

1. Introduction

Membership in the North Atlantic Alliance has
not changed since 1955. But there have been significant
changes in the alignment of other countries whose geography
and facilities are likely to affect the naval operétions
of NATO and the Warsaw Pact. In the future, we must
expect further changes to occu?, including the possibility
that members of NATO or WP could be added or subtracted, for

reasons that could be political or military.

NATO's military planners have a duty to foresee contin-
gencies and prepare for them. In the case of antisubmarine
operations, as for many others, geographic considerations can
be of great importanée as well as those of force contributions.
Operational research, being closely linked to operational
planning, and often dependent for its analysis on scenarios of
international situations, should be prepared for geopolitical
changes. As far as laboratory research programs are concerned,
a survey of possible changes could indicate a priority for
certain types of antisubmarine activitiy - examples could be
detection of submarines in shallow water or requirement for

A.S. platforms of long endurance.

The following paper will not attempt to attach a

probability to any of the possible changes, nor to speculate

NATO RESTRICTED
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on the circumstances in which they might come to pass, or
associated changes in the opposing Orders of Battle. The
study is confined to considerations of geography. It will be
clear that some changes would be fortunate for NATO, others
unfortunate. But if they could occur, NATO should be pre-

pared to consider the implications.

2. The Main Characteristics of Antisubmarine Systems

Although scientific and technical research on ASW can
be extremely specialized, operational research on ASW should
relate to the larger sphere of naval operations in general.
Defence of a task force against the submarine threat may be
affected by the need to defend it against air or surface threat
at the same time. The antisubmarine protection of a carrier
strike group poses problems different from those of A.S. pro-
tection of a merchant convoy. The freedom of action of A.S.

aircraft may be very dependent on the presence or absence of

an enemy air threat.

‘The complexity of naval defence is suggested on
Figure 1, which illustrates the many interactions among
surface ships, submarines, and aircraft. It is difficult
to isolate antisubmarine warfare from the total. However,
Figure 2 reduces the number of interactions to those
directly related to ASW by NATO, and only these will be con-

sidered in the rest of the paper.
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Antisubmarine detection and fixing systems include
a wide range of sensors, processing equipment and support
platforms. Some sensors are fixed. Others are dropped
from, towed by, or mounted in airborne, surface or subsurface
platforms. Common also are multiple platforms formed by the
use of the helicopter-capable ship and aircraft carrier.
Generally, processing equipmenﬁ is integral to the supporting
platform, but may be located in a station ashore or a ship-

borne support centre, depending on the A.S. system being employed.

The fixed detection systems need to report their infor-
mation to the shore, through submarine cables or by radio.
They are vulnerable to damage to the detection arrays, cutting
of the communication links, or destruction of the shore station.
In the event of loss of a shore facility it may be possible to

reroute information from the detection arrays to a new receiver

terminal.

The airborne systems are extremely flexible, with the
advantages of speed and invulnerability to attack from the sub-
marine. However, flight endurance of all airborne platforms will
be limited, especially for shipborne aircraft. The operating
areas and radius of acfion of all aircraft could be restricted
because of their vulnerability to enemy air action. It is also
foreseeable that technology will eventually render the aircraft

more vulnerable to attack from a submarine.

Antisubmarine surface ships also have range limita-
tions, often severe for coastal craft, sometimes of less
significance for ocean escorts with replenishment tankers

NATO RESTRICTED .../6
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in attendance. They may be at serious risk when operating
within range of enemy air cover or surface ships, and are

always subject to attack by the submarine they are hunting.

Antisubmarine submarines are unlikely to be limited
by problems of cruising range. They could, however, suffer
from the counteractions of enemy aircraft, submarines, or

A.S5. surface forces.

3. Possible Additions of NATO Bases

NATO has had important assistance from countries not
members of the alliance. An example of great current signifi-
cance 1s the use of the naval base in Rota, Spain. 1In the
past, certain NATO countries had been able to use air or
naval bases on the North African coast (e.g., Mers-el-Kebir,
Bizerte, El Adem, Wheelus, Port Lyautey). Malta and Cyprus
could probably be used in an emergency. Looking into the
future, if the SACLANT area were to be extended south of the
Tropic of Cancer, some friendly countries might make facil-
ities available. Should the need arise, perhaps Spain
would permit use of the Canary Islands or Balearic Islands,
and it may be that facilities could be obtained in Eire, the
West Indies, South America, or Israel. Yugoslavia and

Albania could deepen their quarrels with the USSR to the point

NATO RESTRICTED
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of offering a degree of cooperation with NATO, and one or
more of the countries on the south shore of the Mediterranean

could become more accommodating.

4. Possible Losses of NATO Bases

Eventualities that, however undesirable, are not
impossible, include the loss of the right or ability to use
bases in Iceland, Greenland, Portugal, Greece, Turkey, Italy, or
Spain, due to developments that could be political or military,
and could arise in peacetime or after commencement of hostil-
ities. The degree of integration of French forces into NATO
operations is not entirely clear. Gibraltar could be lost
to NATO. There are circumstances in which denial of storage
of nuclear weapons in Denmark or Norway could pose a handicap.
Those parts of Turkey or Denmark flanking the exits to the

Black and Baltic Seas could be overrun.

5. Possible Additions of WP Rases

There are quite a few possible additions to the
capabilities of Soviet naval forces that are outside the
present geographical area of SACLANT, SACEUR, or CINCHAN,
but which could represent very important disadvantages to
NATO. These include facilities on the Indian Ocean, the
Red Sea, the West coast of Africa, or Latin America. It
is also possible that the USSR could recover ground lost
in the Mediterranean - in Egypt and Albania, perhaps

Yugoslavia, and even make gains in other coastal states

NATO RESTRICTED
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(Syria, Libya, Algeria, Tunisia, Lebanon) or islands (Malta,
Cyprus). They are trying hard to establish bases flanking

the route of o0il tankers from the Persian Gulf to Europe.

The pattemin which the Soviet surface navy has
been operating outside its own waters is illustrated on
Figure 3. In most cases this has been done with little

support by shore facilities, but there has been no need to

rearm or repair battle damage.

6. Possible Losses of WP Bases

From the point of view of NATO's antisubmarine
operations, the six WP allies of the USSR do not form a
serious threat. But the naval activities of the USSR do
derive or recently have derived support from overseas
bases (e.g., in Guinea, Angola, Cuba, Syria, Ethiopia,
Somalia, Yemen, India), particularly for long range maritime

air reconnaissance but also for storage of naval equipment.

7. Geographical Importance of Choke Points for NATC ASW

The prime maritime requirement for NATO is to
establish sufficient sea control to maintain the Strategic

Lines of Communication (SLOC) across the North Atlantic and

through the Mediterranean. To control submarines attempting

to interdict the SLOC, NATO can attack their bases, exact

NATO RESTRICTED
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attrition on their transit routes, clear areas along the
SLOC, or provide escort of convoys. Of these, the most
important may be interdiction of transit, and for this there

is a very direct dependence on geography.

With Turkey owning both sides of the Bosphorus and
Dardanelles, NATO should be able to prevent egress from the
Black Sea. Similarly, the exits from the Baltic can be
controlled from Danish territory. 1In both cases, the
preferred method is likely to be antisubmarine mines.

Defence of the shores of these passages is not a problem for
ASW, but it is extremely important for NATO that the defence
be successful. Should NATO be dislodged from the Straits, it
could concentrate antisubmarine operations just beyond the
exits, but ships and airé¢raft would probably then need
friendly air cover. A third focal point of major significance
1s the Strait of Gibraltar. This is harder to close, and
Spanish territory is not freely available to NATO. However,
if it is possible to concentrate antisubmarine forces near
the approaches, passage by submarines could be rendered very
difficult. The development that would damage NATO would be

appearance of an enemy air threat over the focal area outside

the Straits.

"’/ll
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Inside the Mediterranean, the key choke point is

the strait between Sicily and Tunisia, effectively dividing
the Sea into two basins. Even small WP submarines based in
Tunisia or Libya could make surface communication with the
Eastern basin extremely difficult.

The main bases for the submarines threatening the
North Atlantic SLOC are in the Kola Peninsula. To reach
the SLOC they must pass between North Cape and Svalbard, then
through the Greenland-Iceland-UK gap. Aside from the fact
that Svalbard is demilitarized, North Cape is too close
to Soviet air bases to be a tenable zone for antisubmarine
ships or aircraft in wartime. But the Greenland-Iceland-UK
gap should be the place for an effective barrier to the
passage of submarines, aircraft, and surface ships. For this
reason the NATO base at Keflavik is of prime strategic
importance. To have it neutralized would be a very serious
sétback; to have it in énemy hands would be a disaster.

If the GIUK gap were effectively blocked in wartime, or
if the Soviets believed that undetected passage were unlikly
during a prelude to hostilities, they could filter submarines
into the Atlantic around the north and west coasts of Greenland.
In this case the passage from the Lincoln Sea to Baffin Bay
includes three narrow straits between Greenland and Canada:
Robeson Channel, Karmody Channel, and Sonith Sound.

8. Geography and the Protection of Shipping

Although there is some freedom in choice of routes of
merchant traffic, each voyage must begin and end in a

seaport. Some of NATO's major seaports can only be reached

NATO RESTRICTED
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by way of passages such as the Strait of Gibraltar, the
English Channel, the North Sea, or the Sicilian narrows.
Submarines attempting to interdict the SLOC will tend to
concentrate their attention on such "focal areas" unless

effective A.S. defence can be provided in the vicinity.,

Fortunately for NATO, nearly all the important
focal areas are flanked by friendly and none by hostile
territory. There is an opportunity to provide defence of
the focal areas by coastal type ships and submarines,

by aircraft of short to medium range, and by mine barriers.

Away from the focal areas, NATO has freedom to
modify shipping routes. It is probable that the primary
consideration for defensive routing will be that of of air
cover -~ hostile maritime strike, friendly land-based A.S.
air, and friendly fighter protection. A carrier task force
may have sufficient A.S. and air defence embarked, but most
merchant convoys will need to make maximum use of land-
based air, both for ASW and air defence. For this reason,

NATO's few mid-Atlantic islands assume very large importance.

NATO RESTRICTED
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On the direct route from New York or Norfolk to
Gibraltar, very important air cover can be provided by long
range VP aircraft operating from Bermuda and the Azores.
Transatlantic traffic to northwest Furope might well follow
most of this route before making its way up the coast of
Portugal and France. Traffic approaching Gibraltar or north-

west Europe from the south Atlantic could derive air cover

from the Canary Islands.

On the shortest transatlantic crossing routes from
New York, Halifax, or the Gulf of St. Lawrence to the UK,
France and the English Channel, air cover can originate
from Newfoundland, Iceland, Greenland, Scotland, and

Ireland.

The Mediterranean is narrow enough to allow
NATO to provide air cover over all of it from Portugal,
France, Italy, Greece, or Turkey. However, it would only
take two or three bases on the African shore to permit an
enemy to do the same. The Mediterranean is long enough to
expose an East-West convoy to submarine attack for several
days, with only minor opportunities for evasive routing.
The importance of Malta for interdiction of the SLOC was

demonstrated in World War II: it may not matter much to

NATO RESTRICTED -.-/14
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NATO if Malta is neutral, but a hostile submarine base
there could have disastrous consequences. However, a
hostile submarine base anywhere in the Mediterranean

would threaten NATO shipping everywhere in that Sea.

Some indication of the relative importance of
different air bases for the protection of NATO SLOC can be
obtained from measurements on a globe. Suppose that a long
range land-based maritime patrol aircraft can transit to and
from its operating area at a speed of 330 knots, and carries
out A.S5. tasks in the general vicinity of the SLOC routes
at a slower speed, laying and monitoring sonobuoys and
investigating contacts in a complicated path which provides
A.S5. protection overa section of the route during six hours
on task. If the endurance of the aircraft and crew has a
limit of twelve hours, then the maximum distance at which
the six hours of ASW taks can be performed will be determined
by the total transit distance, which must not exceed the
2000 n.m. which can be flown in six hours. For those sections
of the SLOC route close enough to permit transit time less
than six hours, it will be possible to devote more than six
hours to the ASW tasks, to shorten the mission, or perhaps

even to employ an aircraft with less endurance. For distant

../ 15
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operations it will also be possible to extend the transit
time beyond six hours, at the expense of a reduced time on
task. However, for the purposes of comparison of bases it
will be assumed that the time on task will be at least six
hours, and that it will be possible for the aircraft to plan
its movements so that it departs from its tasking at a point
about 150 n.m. farther along the route than the point at
which tasks commenced. This does not imply that the aircraft
is flying close escort over a convoy moving at 25 knots,

but rather that it is carrying out a variety of tasks in the
general vicinity of the SLOC route. The measure of
effectiveness of the VP airbase will be the number of

miles along the SLOC route that can be covered by ASW

tasking, assumed to be in sections at least 150 n.m. long.

In Figure 4, XYZ represents a SLOC route and B
a VP air base. The longest sorties from B would be BCDB,
and BEFB, each taking six hours for the outward and return
transits BC + DB, totalling 2000 n.m., and for BF «+ FB, and
each spending six hours on task in the general areas of the
150 n.m. route sections CD and EF. The perimeters of the
spherical triangles BCD and BEF are 2150 n.m. The distance

CY + YF represents the length of the SLOC route XYZ that can

be given good VP support from base B.

Six SLOC routes were drawn on the surface of a
large globe. They are illustrated on Figure 5. The lengths
along these routes which can be covered from selected air

bases, within the definition described, are shown in Table 1

‘NATO RESTRICTED
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FIGURE 4 VALUE OF A VP BASE FOR PROTECTION
OF A SLOC ROUTE
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The numbers confirm the high value of the Azores,
which is the most useful base for three of the six routes,
and very useful for two of the others. If use of the Azores
were lost, Bermuda would be the most valuable for routes A
and D, and Argentia for B and C. A gap would be uncovered south-
west of the Azores, some of which could be covered from the

Canary Islands or Madeira, and some from Bermuda and Argentia

with a reduction of time on task.

Routes can be adjusted to make the best use of
available bases, but other considerations must be taken into
account as well, such as minimizing the air threat and keep-

ing the total time at sea down.

9. NATO Reactions to Loss of the Use of Bases

Should NATO lose the use of a naval base, it will

usually be possible to operate the ships from other bases, probably

at some cost in fuel consumption and on-task capability. However,

because of the shorter range and endurance of aircraft, loss of air

bases could reduce the usable time on task of land-based air-
craft to the point where some regions of the ocean can only
be covered by shipborne air. Should the use of airfields in

the Azores, Iceland, or Bermuda be lost, then, depending on

NATO RESTRICTED
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the routes used for shipping, it could become necessary to

employ aircraft carriers in an A.S. role to cover part of

the exposed ocean. Conversely, should antisubmarine protec-
tion be required for shipping approaching Gibraltar from the
south, acquisition of an air base or two on the West African
coast, or the Canary or Cape Vgrde Islands, could provide an
alternative to the use of carrier based air in the vicinity

of the Tropic of Cancer.

From the point of view of the design of antisubmarine
weapon systems, increased operating range would be particu-
larly valuable in the event of the loss of bases in the
Atlantic islands, as would be the existence of V.S. air-
craft (and their platforms) able to fill the roles normally
performed by V.P. Another capability that could be very
desirable would be the use of submarines as a substitute for

V.S. air in the A.S. control of a large section of open ocean.

10. NATO Reactions to Acquisition of Bases by an Enemy

Because NATO has the chance to impede the exits of
WP submarines from their bases in the USSR, about the worst
geographical development that could occur for NATO ASW would
be acquisition by the WP of a major submarine base in Africa.
If operations could be sustained from a base in the north or

south Atlantic, Indian Ocean, or Mediterranean, then Soviet

NATO RESTRICTED
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submarines in place before hostilities were declared would
not need to transit the GIUK gap, and could be very well
placed for interdiction of oil supplies coming around Africa
from the Persian Gulf.

A situation of this type could pose NATO with the
need to establish a system of A.S. surveillance in a new and
distant part of the world, perhaps far from friendly terri-
tory. It could be impossible to implant fixed arrays, so
that much could depend on towed arrays and long-life sono-
buoys, possibly moored and possibly read by satellites. Since
the continental shelf around most of the African coast is
narrow, such portable surveillance systems would usually be
operating in deep water. The situation in the air would

determine where ships and aircraft could operate.

Although not generally considered in the context
of antisubmarine warfare, direct action against a submarine
base is likely to be more feasible, for both political and
military reasons, if it i1s located outside USSR (or other WP)
territory. In a situation of peace, or Cold War, it is also
possible that political or economic pressure of various types
could be used to prevent or restrict development of submarine

bases likely to be used against NATO interests.

NATO RESTRICTED
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Another immediate effect on NATO's ASW capability
would result from acquisition by a hostile power of air
bases from which they could attack NATO's antisubmarine
systems: ships, aircraft, and submarines. It is probable
that the Turkish Straits and the Baltic exits could be kept
closed as long as NATO occupied. the adjoining shores, but
operation of an A.S. barrier at Gibraltar or across the
GIUK gap would be rendered far more difficult by the threat
of enemy air attack. Where NATO SLOC come within range of
hostile air, the primary threat is from direct air attack on
the ships, but our ability to defend our ships against sub-
marines is also affected by threats to our A.S. systems from
hostile aircraft. One defence is to afford fighter cover,
another is to provide some air defence capability to the A.S.
vehicles themselves. Howéver, antisubmarine aircraft are
likely to be very inferior in speed to their attackers and
all but the largest ASW ships will have limited capability
for AAW. A solution to the difficult problem of area air
defence at sea would have a subsidiary payoff for ASW under
an air threat. Alternatively, improvement of an all-under-
water A.S5. system, perhaps using SSK with towed arrays,

might permit successful operations in spite of air inferiority.

NATO RESTRICTED "'/23
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There are some parts of the world, such as the
south shore of the Mediterranean, tﬁat could offer an
enemy base close enough to the NATO‘SLOC to allow the use
of small surface craft to hamper the operations of anti-
submarine forces as well as to attack shipping themselves.
A countermeasure could be to fit antisubmarine aircraft

with a simple antisurface ship weapon.

11. ©NATO Reactions to Loss of Control of a Choke Point

Should NATO lose control of the shores of the

Turkish Straits or Baltic Exits, or lose the usé of Gibral-
tar, or Iceland, she might still contest the passage by sub-
marines in the focal area just outside these choke points.
This might pose problems similar to some described in the
previous two sections: the necessity to pursue A.S. opera-
tions at a distance from friendly bases, and quite possibly
under threat of hostile air action. Long-life moored sono-
buoys, interrogated by coded command, could prove very useful
in such circumstances, as could sophisticated antisubmarine
mines. Outside the Baltic exits and in certain parts of the
Aegean Sea the water is shallow, but in most other places it

is comparatively deep.

NATO RESTRICTED

Y



NATO RESTRICTED

- 24 _

In this and the previous section it has been assumed
that NATO will maintain an effort to interdict the transit
of WP submarines, even if the WP acquire new bases and
control of choke points. However, if this strategy is
not effective, NATO's ASW may need to concentrate on

temporary "sanitization" of selected areas of the ocean

and on escort of convoy.

12. Summary

Table 2 forms a type of summary of what may be
concluded. It shows various changes in status among NATO
ally, neutral, and WP adherent. The two right hand
columns indicate the significance of the change for NATO,
in terms of its ability to interdict WP submarine transits
and it ability to protect NATO shipping. Three, two, and
one X's signify very great, great, and some deterioration:
three, two, and one O signify very great, great, and some
improvement for NATO.

In the table it is supposed that the change on each
line is the only once occurring. Combinations could have
interactions. For example, provision of a permanent submarine
base anywhere in the Mediterranean would be very important
to the WP, but the addition of a second or third would add
less. Loss of rights in Greenland or the Faeroes would

become much more serious if accompanied by similar developments

in Iceland.
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SIGNIFICANCE FOR NATO ASW OF POSSIBLE TERRITORIAL CHANGES

TERRITORIAL CHANGE INTERDICTION OF DEFENCE OF
NATO NEUTRAL WPO WPO S/M TRANSITS NATO SHIPPING
ICELAND — X X
ICELAND - X X X X X X
GREENLAND 3
GREENLAND 4 X X X X X
FAEROES b
FAEROES y ’ X X
JAN MAYEN >
JAN MAYEN ~ X
€ SVALBARD o o
SVALBARD e X
N. NORWAY » X
N. NORWAY —3 X %
DANISH STRAITS ) pd X X X
AZORES S X X X
AZORES ) X X X X
BERMUDA > X X
BERMUDA Y be X X X
MADEIRA 3 X X
MADEIRA 3 X X X X X
€ CANARY ISDS 0
CANARY ISDS ==t X X X X
CAPE VERDE ISDS————3
CAPE VERDE ISDS K X X X
€ SPAIN o o o
SPAIN ) X X X X X X
PORTUGAL » X X X
'PORTUGAL — X X X X X X
GIBRALTAR —3 X X X X
GIBRALTAR 4 X X X X X X
€ MOROCCO O O o Q
MOROCCO ) X X X X X X
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TERRITORIAL CHANGE INTERDICTION OF DEFENCE OF
NATO NEUTRAL WPO WPO S/M TRANSITS NATO SHIPPING
ITALY s X X X X
GREECE 3 X X
TURKEY =) X X X
TURKEY 3 X X X X X
— MATTA o
MALTA b . X X X X X
¢ ISRAEL
€ YUGOSLAVIA
YUGOSLAVIA —t—) X X
ALBANIA ) X X X X
EGYPT 3 X X X X
LIBYA ——pee—) X X X X
SYRIA et} X X X X
ALGERIA — X X X X
E b | <
i

SIGNIFICANCE FOR NATO ASW OF POSSIBLE TERRITORIAL CHANGES

TABLE 2
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