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THE LESSONS OF HISTORY

History contains little that seems applicable to strategic
defence against missile~firing submarines. But it does
record three great campaigns between submarines and ccean supply
lines. Whether the conditions have changed so much as *to render
these results without value for predicticn into the future bevyond
1975 is a matter of judgement.

The German navy began World Wer I with 24 U-boats on active
service, 340 were constructed during the war, and 199 were destroved.
The peak number on active service was 140, attained in October 1917.
Allied merchant shipping was not attacked by submarines until early
in 1915, and the tonnage sunk during the next years averaged about
90,000 tons per month in 1915, and over 150,000 in 1916. However,
when all restrictions were removed in February 1917 the rate rose
rapidly. During the month of April 1917, 849,000 +tons were sunk.
Soon after this, the introduction of convoys began to reduce the

rate, but in the whole of 1917,
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merchant ships grossing
5,639,000 tons were sunk, far in excess of new construction
throughout the world. One out of every four ships leaving Britain
in April failed to return. Losses in 1918 were reduced to about
230,000 tons per month, more than compensated by new building,

but before the upturn the total cargo tonnage available for
Britain had been reduced to abou: 4,000,000 tons. 1In all, U-boats
sank 11,135,000 tons of allied and neutral merchant vessels, (more
than a quarter of all the tonnage in the world) out of a total of
12,742,000 lost +to eneimy action. An enormous antisubmarine effort

was necessary to overcome this threat. By April 1918, 195 ocean



escorts were operational, including 115 destroyers. The greatest
single cause of destruction of U-boats was mines (42), followed

by depth charges (31) and gunfire (30), which were the weapons

of surface escorts and coastal patrol ships. Alr escort, provided
late in the war, appeared to grant immunity from successiul
attack, although it did not inflict losses on the U-boats. The
most decisive antisubmarine measure was the introduction of
escorted convoys, which produced an immediate and dramatic

improvement. TFor example, between February 1917 and October 1918

0

British ships sailing overseas experienced a loss rate of 5.9%
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when sailing independently, as compared to 0.3% when in convoy.
During the last eighteen months, out of 84,000 merchant ships
sailed in ccnvoys, only 257 were sunk, and of these only 2 were
sunk while both air and ship escorts were preseﬁtg‘

At the beginning of the second, and largest campaign, in
September 1939, the Germans possessed 57 U-boats, of which 49
were ready for operation. 1162 were commissioned during the war,
785 were destroyed. The peak number operational was 240, in
March 1943. Although convoys were instituted at once, losses of
allied merchant ships began in September 1932, and averaged
200,000 tons perx month, mainly by U-boat, for the first six months.
The U-boats were withdrawn from the Atlantic for the Norwegian
campaign, but from June 1940 to June 1941 the losses averaged
400,000 tons per month, primarily by U~boats, now able to operate
from bases on the Bay of Biscay, but also caused by surface raiders
and aircraft. By this time the antisubmarine aircraft were fitted

with radar, and using improved tactics, and they began to harrass



the U~-boats transiting the Bay of Biscay. Between July and
November 1941 the sinkings fell to 175,000 tons per month. But
when the USA joined the war in December 1941, they did not organize
convoys for the merchant traffic in the Western Atlantic and the
German U-boats executed havoc until convoyvs were established in
July 1942. Between January and April of 1942 a force never
exceeding 10 to 12 U~boats sank 1,200,000 tons of shipping in
American waters. A subsequent campaign against the mid-Atlantic
convoys was nearly as successful, so that sinkings between
December 1941 and November 1942 averaged nearly 700,000 tons a
month (from all causes),; a rate which the Germans calculated to

be sufficient to win if it could be sustained. In fact, the
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construction ¢f new ships was enormously accelerated in the USA
in 1942, and began to surpass the losses in October of that year,
the nadir being about 32,000,000 tons remaining to the Allies.
When U-boats were withdrawn from the Atlantic to participate in

the African campaign in December 1942 the losses dropped te 350,000

tens a month. Finally, in the spring of 1943 the Battle of the

1

Atlantic reached its climax, with as many as 100 U~boats on patrocl
at one time. Large wolf-packs won great success, including tha

sinking of 141,000 tons in a period of four days and a total of

627,000 tons in the wmonth of March (due to U-~boats alone). However,
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e appearance of very long range aircraft and of escort carriers

helped to turn the tide, and in May a total of 41 U-hoats weare
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destroyed, mostly by land-based aircraft. In subsequent months
many U-bcoats were sunk by aircraft in the transit areas. After

50 U~boats were destroyed in July 1943, the total number at sea



began to reduce, and the monthly merchant sinkings never again
exceeded 175,000 tons.

Altogether, U-boats sank 14,687,000 tons of allied shipping.
The remainder of the total loss of 21,571,000 tons was caused by
aircraft (13%), mines (6%) , merchant raiders (4%), warship raiders
(2%) , E~boat (1%) and unknown and other causes (5%). Fifty-five
per cent of the losses were in the North Atlantic and another 18%
near the United Kingdom. The greatest number of antisubmarine
escorts at sea in the North Atlantic and Arctic at any one time
was 125 (in March 1943). During the second half of World War IIL

6, which 1is
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the average number of AS escorts per convoy was about
slightly less than the number provided in the second half of

Werld War I. However, approximately 300 destroyers, 275 corvettes
240 frigates, and 60 ships under British operaticnal control

alene were fitted with sonar, 41 escort carriers Foined the fleet,
and the number of aircraft in RAF coastal command immediately
available for antisubmarine operations grew from fewer than 100 to

nearly 300. To this one should add US ships and aircraft operatin
£

LA

in the North Atlantic.

Of the 785 CGerman U-boats destroyed, 70% were in the
North Atlantic, Arctic, UK waters, or North Sea. The
total scores by ships and by shore~based aircraft were essentially
equal, and together accounted for 672. The next causes weve bombing
raids (8%), ship~borne aircraft, and submarines. TItalian submarines,
10 of which were lost in the North Atlantic, contributed 532,000

-

tons to the Atlantic sinkings.



The overall rate of loss of ships sailed in ocean convoys
was 0.7%, but a far higher rate (5.7%) were lost on the convoys to
North Russia. The overall loss rate was at least twice as great
for unescorted ships.

In terms of loss of life, about 30,000 merchant seamen
died in ships owned or chartered by Great Britain, and about 22,800
of these are believed to have been in ships sunk by U-boats. In
addition, 119 British Commonwealth and 29 2American warships were
sunk by U-boats. But about 32,000 members of U-boat crews also
died.

The third large submarine campaign was that of the United
States and its allies against the Japanese sea communications in
the Pacific, from 1942 to 1945. This was highly successful, and
serves as an example of the dangers of weak antisubmarine
capabilities. 288 American submarines held a commission at some
time during the period. Japan started the war with about 6,000,000
tons of merchant shipping, and managed to build 2,294,000 and
capture another 832,000. But when 8,618,000 tons were sunk, the
remaining 1,700,000 was totally insufficient to maintain
communications. Submarines accounted for nearly 60% of the tonnage
sank, and aircraft for about 30% (60% of this by carrier-based
planes). The USN lost 52 submarines -- 37% to surface craft,
15% to aircraft, and 14% to mines.

The three submarine campaigns against merchant shipping were
accompanied by attacks against warships. In World War II, American
submarines sank four Japanese fleet carriers (one of 59,000 tons) ,

a battleship and four escort carriers, while German U-boats



destroyed two British battleships, three fleet carriers, and two
escort carriers. Numerous other warships including 2 Japanese
cruisers and at least 190 smaller vessels, 8 British cruisers,
36 destrovers, and 67 smaller British craft were sunk by

submarines.

b ks

he exchange rates for the three campaigns are summarized
in Table 1. But it should be emphasized that they fluctuated

greatly as measure was matched by c¢ountermeasure and circumstance
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changed. Note, for example, the remarkable difference in the
exchange rates achieved by the German U-boats during the two halve

b

of World War II. It should also be stated that exchange rates

O

do not measure comparative tctal expenditure. It has been

o
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stimated that the Allies spent at least ten times as much on
their total antisubmarine effort as did the Germans on their

U=-hocats.

=

No. of Submarines Merchant Ships [Ships sunk per

R 2 = Sunk by S/M S5/M Lost
Period

In - - . ; . o

Service Country Lost No. Tonnage No., Tonnage

1614-~1918 373 German 199 | 5708 11,135,000 ! 28 57,000
1939-1942.5 410 German 78 11602 7,860,000 20.5 100,800
1942.5-1945 1080 German 707 | 1226 6,827,000 1.7 9,700
1839~-1845 1162 German 785 | 2828 14,687,000 3.6 18,700
1842~1945 288 UsA 52 1 1178 4,860,000 23 93,500

Exchange Rates between merchant ships sunk by submarines

and submarines destroyed




Mines accounted for 42 German U-boats in the first war and
26 in the second. Also, in World War II, 22 British, 8 American,
and 4 Japanese submarines were lost to mines. However, lmmense
resources were devoted to the Great North Sea Mine Barrier in
1917-18, whose 70,000 mines sank only 3 U-boats, and to a barrier
between the Orkneys and Iceland, which absorbed one-third of all
the British mines for the entire second war, and achieved the
sinking of 9 friendly merchant ships, one friendly escort, and

1 U-boat.

TACTICAL AND STRATEGIC ASW

When applied to submarine or antisubmarine warfare the word

"strategic” needs to be defined with some care. In both World

o)

Wars, the German blockade of the Atlantic sea routes and the Allied
ckade of supplies into Germany well deserved the label of

strategic operations. The supplies that were being blockaded, such

as munitions and raw materials of war were properly described as

strategic goods. The employment of submarines against warships

might have been considered as "tactical”, even if the warships

were escorting merchant convoys.

Today the term "strategic" has been appropriated fox

o
oy
o

concept and operations of nuclear deterrence. The ultimate
sanction of deterrence, the all-out nuclear attack on population
and industry, is certainly "strategic”. The weapons to deliver
the attack, ICBMs, long-range bomber aircrafit, and ballistic
missile~firing submarines (and thelr SLBMs) are "strategic

offensive weapons", while the systems opposing them, such as

s



ballistic missile defences and continental air defences are
“strategic defensive systems". Those antisubmarine systems which
can be used to detect, track and destroy ballistic missile-firing
submarines are also classified as strategic defensive systems, at
least when employed for that purpose. However, the very same
antisubmarine systems can be used to protect merchant convoys,
troopships, amphibious assault groups, or carrier strike forces
against anti~shipping attack by submarines. These operations are
now classed as "tactical ASW".

The major difference between tactical and strategic ASW
comes in the time, place, and circumstances of the encounter
rather than in the eguipment and methods employed. A ballistic
missile submarine on a strategic mission will make every effort
to remain inconspicucus and avoid the defences. It will operate
alone and in modes chosen to make detection difficult. It will
have a wide choice of operational area, and will select ocone likely
to keep it well away from antisubmarine ships, and, i1f possible,
from the areas covered by detection systems mounted on the bottom.
Ineeed, once SLBMs with ranges of 4,000 nm or more are fitted, the
operating area may be close to the home ccast, covered by
antisubmarine surveillance and protection. On the other hand, a
submarine on an antishipping mission is cbliged to go where he can
find and attack his gquarry, and may have to move quickly in oxder
0 put himself into the best attacking position. He may wish to
make radar or periscope cbservations to confirm his target,
especially if there should be several ships in company, and he

will probably need to come to shallow depth or even to surface in



order to launch his antishipping weapon. In short, the strategic
submarine has every chance of avoiding his opponents, while the
antishipping submarine must approach them when he attacks.

There should not be serious cause for concern that tactical

submarine operations during a limited war might inadvertently

involve attacks on strategic submarines.

CURRENT STRENGTHS IN SUBMARINES

The Military Balance for 1974-75 lists a total of 732

submarines in naval service in 1974
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midget
variety but including training and coastal boats. Jane's Fighting

Ships 1974-75 has 83
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difference resting largely in a greater
estimate for the number of Soviet W and A-class conventional
patrol submarines still in active service.

; based on the II58 data, show thal out of

(03]

Tables 2 and
the 732 submarines, about one-third have nuclear propulsion,
one-sixth carry ballistic missiles, and one-eleventh (all Soviet)

carry cruise missiles. Three-quarters are torpedo attack

submarines, of which less than one-fifth are nuclear propelled. Even

o7
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if we inclu all the SSNs with S$5BNs and SSBs as strategic submarines

e
the total represents only 30% of the 732, and S&Ns can be
used very effectively against shipping. It is clear that a far

greater number of the world's submarines are devoted to the tactical

antishipping role than to strategic deterrence.



SSBN SSGN  S&N ‘
Country SSBN SSB SSGN 8SG  SSN  SS +tESB tS8SG +SS (Total |
USSR 50+ 20 40 25 3 150 7 65 180 315
Ush 41 0 0 0 + iz 4 0 73 114
China G 1 0 0 50 4] 50 51
UR 4 0 0 0 22 4 0 30 34
France 3+ 0 G 0 19 3 0 19 2
Total WPC 50 20 40 25 30 156 70 65 186 321
Total NATO 43 0 0 0 ] 132 48 0 201 248
Total World 98 21 40 25 ¢ 449 119 65 548 732
Percentage 13% 3% 5% 4% 14% 612 16% 9% 75% ) 100%
TABLE 2
Country 58 SSGN+3SGHSSN+SS Country §S
USSR 150 245 Sweden 20
Poland 4 Japan 14+
Bulgaria 2 L Egypt i2
Total WPO 156 251 Brazil 7+
India 6

UK 22 30 Spain 6
France 19 Argentina 6
Turkey 15 Yugoslavia 5
Norway 15 Indonesia 5

FGR 13+ Australia 4

UsSA 12 73 Albania 4
Italy 9 No. EKorea 4
Greece 7 Peru 4+
Netherlands 6 So. Africa 3
Denmark 6 Pakistan 3
Canada 4 Israel 2
| Portugal 4 Taiwan 2
Total NATO Emg‘ EBI‘ Venezuela 2+

Chile 2%
PR China 50 50 Total 111

+tSignifies that more are on order for delivery in a few mONtns

TABLE 3
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4. THE DEVELOPMENT OF SUBMARINE AND ANTISUBMARINE TECHNOLOGY

The most important technical developments to submarines
during World War II were receivers to warn of radar transmission,
torpedces to home on manoeuvring ships, and the snorkel +o permit
operation of the diesel engines without having to bring the boat
right above the surface. The German Type XXI U-boat, with
performance far superior to any other, had barely reached operational
status when the war ended.

Between 1945 and 1975 there have been very substantial
improvements in the effectiveness of the most advanced attack
submarines. The most significant are nuclear propulsion (conferring
unlimited submerged endurance and cruising range, and sustained
high speed while submerged), and the provision of long~range
antishipping missile systems. Other important improvements to
submarines include better torpedoes (hcming or wire-guided),
capable of much longer ranges, inertial navigation, greatly
improved highly directiocnal passive sonar, better receivers to
warn of the approach of air or shipborne radar, reduction of

radiated noise, and increased ma
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In addition to developments to the submarines themselves,
many things have improved in the systenm of command and control.
Reconnaissance was carried out by long lines of U~boats in World
War II, with occasional help from aircraft, and always subiject to
good visibility. Today there are special maritime reconnaissance
alrcraft with long endurance and excellent radars. Moreover,
there are photographic satellites able to sweep immense areas of

the oceans and return images to earth by telemetry, although



these latter will depend on good daylight visibility, and may have

less than ideal resolution. Also,

distant submarines have been improved by
as has weather forecasting and knowledge
conditions.

The chief wartime developments in
included radaxr, high frequency direction
projection of
were metric and then centimetric

radar,

attack on surfaced submarines, and the

sonobuoys and homing torpedoes for use

Antisubmarine technology has also

terms of absolute (as opposed tc relative)

1845. The gr
the emplacement of
bottom and the means by which surface
sensors and weapons to a considerable

capability takes several forms, inclu

helicopters from the ship and the
terpedoes by a ballistic or

Acoustically guided antisubmarine
or passive,

a submerged submarine. Furthermore,

communicaticons between

magnetic

against

fixed acoustic detecti

1010

distance.

;k\J

delivery

for

HQ and

a variety of techniques,

of oceanographic

antisubmarine technology

finders, and mortar

depth charges fecr ships, while for aircraft there

the Leigh light for night

ancmaly detector,
submerged submarines.
made great progress in

capabilities since

test departures from World War II techniques are in

systems on the

ships can project their

This latter
the launching of

of tisubmarine

cruise vehicle.

torpedoes may be active

They can be dropped from aircraft, or launched from

antisubmarine submarines

the USA has wire-guided torpedoes and SUBRQOC, which is fired

submerged from a torpedo tube,

water, and adopts an air trajectory, approaches

submarine target in a controlled glide, and then deposits

uses rocket

propulsion to leave the
the vicinity of the

a depth



bomb which reenters the water, sinks to the estimated depth of the
target and explodes.

Aircraft, which now receive few opportunities to make
detections by radar or by visual sighting of surfaced submarines,
snorkel masts, or periscopes, are provided with much improved
sonobuoys. They transmit their acoustic signal to the aircraft by
a radio link, where it and many others can be processed and
displayed to the tactical crew. Sonobuoys can also be emploved by
ships or by helicopters, but the greater speed and height of
fixed-wing aircraft allow them to sow and monitor a larger area.
The larger antisubmarine helicopters carry weapone as well as
detection equipment, and can therefore attack as well as report.

An increasing number of navies are building DDH helicopter—-carrying
destroyers, able to take one, two, or three large helicopters which
can be serviced and maintained in a protected hangar. In fact, as
the larger antisubmarine carriers with fixed-wing aircraft are

being eliminated because of their high cost, various forms of

fedn
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ship are appearing, able to carry helicopters, and/or VIOL aircraft

i

configured for the antisubmarine ro

§

e. There are plans for
"through~deck cruisers” and "sea control ships®™. The USN intends
to use all its aircraft carriers in a multipurpose rcle, instead
of specializing in attack or ASW. The Scoviet Moskva class are
labelled "helicopter cruisers®, and can probably be used for hoth
ASW and amphibious support. The employment of their new Kiev
class depends on the aircraft to be embarked.

Much effort has been expended on active shipborne sonar.

Important progress has been made in signal processing, but it appears



that increase in transmitted power has achieved as much as is
profitable. High power transmissions warn submarines of the
approach of the ship at several times the range of its own sonar.
It is probable that hull=-mounted sonar has just about reached its
practical limit, which is fairly effective for holding a contact
at close range, but inadequate to make reliable first detections
at the ranges now demanded for defence against modern submarines
There are circumstances in which long range detections can be
made: when the refraction conditions are right, when reflections
from the sea bottom are suitable, or when propagation causes

energy to focus at one of the convergent zones about 35 or 70 nm

from the ship. But to achieve suitable performance it is probable
that the sonar must be operated at a properly selected depth.

Variable Depth Sonar (VDS) is now guite common on modern destroyers.

Advantage is thus taken of better conditions of propagation, and in

addition the sonar transducer is removed from the sound of the ship
tself. However, the advantages of VDS are only important under

certain types of sea conditions, not commonly encountered in

gome parts of the world.

Possible scope for important advances in shipborne sonar may
be found in passive arrays, which would probably need to be fairly
large and towed at some distance from the ship, and/oxr in very
deep transducer arrays which could take advantage of favourable
propagation paths not likely to depend on the local or even seasonal

variationsg in water conditions near the surface

A number of new escort ships (such as the 3500~ton US Patxc

U

Frigate) and fast ships (such as surface-effect ips and hydrofolls
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are being planned, with such antisubmarine weapons as are suitable
for their size and speed.

There have been advances in the design of antisubmarine
mines. Sophisticated triggering devices are available, and the
American "CAPTOR" mine contalns a homing torpedo, launched on

receipt of an appropriate acoustic signature.

THE SHAPE OF FUTURE MILITARY CONTESTS AT SEA

The greatest difficulty7facing naval planners is the
enormous uncertainty regarding the form that future military
contests at sea may take. A third Battle of the Atlantic might
seem possible, on the grounds that in a war with the Warsaw Pact

NATO must keep the sea route from America tc Western

i)

urope open,

while the WPO, with its strong submarine force, would naturally

try to close these routes. But in both previcus World Wars the

(nn

ultimate available strengths in strategic attack powers were being
expended in parallel with the war at sea. 1In spite of the

unrestrained use of all the weapons of sea, land, and air, these

of

wars lasted for four and for nearly six years respectively, many

i

times longer than the period for which Western Furope could have
survived had the Atlantic supply route been sgevered. In order to
win, the Allies had to beat the sea blockade and also win on land.
But of all the changes that have occurred since World War i1,
the most significant by far is the development of strategic
striking power based on thermonuclear explosives and delivered by
ballistic rockets. It seems impossible that any war in which these

are used without restraint would last very long, at least in the
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form of an organized contest between groups of nations still able
to manufacture, transport, receive, and employ the munitions and
supplies needed for the systematic and controlled operation of
large armies fighting on continuous fronts over extensive areas.
All-out use of thermonuclear weapons against population, industry
and seaports would ensure that any ships which could still sail
would have no functioning ports at which to load or deliver, and
no caxgos to carry.

This raises the possibility of a third Battle of the
Atlantic not accompanied by strategic nuclear war against the
homelands of the principal participants. Many disregard this
on the grounds that any violence approaching the level of a
protracted campaign at sea in which merchant ships were being
sunk in substantial numbers must inevitably escalate into a
full~scale strategic showdown. It may well he, however, that the
threshold of strategic nuclear deterrence has now been elevated to
a level so high that hostilities at sea would be allowed to
proceed for a protracted period, without the escalation to
mautual destruction of the national homelands. This is almost
certainly true of a short, low-level conflict at sea. It could
even be true of hostilities at sea in which nuclear weapons were
used against ships and aircraft far from land. Whether a campaign
involving protracted attack on the transatlantic supply route could
be contained below the strategic threshold for a periocd of months
is by no means certain, but it appears ever more possible as the
results of all-out nuclear war are perceived to be inescapable

mutual destruction. Perhaps more likely than a long third Battle



of the Atlantic would be a short version, possibly accompanied
on land by threats, builldups, and manoeuvries rather than large-
scale fighting. The outcome could well depend on the indications
of how a prolonged attack on the searoutes would fare, with NATO's
bargaining strength for a settlement being a function ¢f how well
the supplies were getting through.

Instead of a third Battle of the Atlantic, strategic
attack by SLBM, or surprise attack on strategic submarines, there
is a wide range of more probable antisubmarine confrontations at
much lower levels of violence. It seems strange that there have
been so few cases of submarine or antisubmarine hostilities in
this century, excepting the two World Wars. In 1937 and 1938,
Italian submarines sank merchant ships bound for Republican ports
in Spain. In their war of 1971, the Indian Navy sank two
Pakistani submarines. But gunboat diplomacy has employed surface
gunboats. Most of the minor wars of the century have been on
land, but several, for examples Korea and Vietnam, have been
sustained by immense sealift, and land forces have been given

important fire support from naval guns and carrier borne aircraft.

o

However, both Korea and Vietnam were fought under peculiar
restrictions, which allowed the stronger seapower a virtual safe
passage in return for a limitation in uses of its sea and airpower
against targets likely to escalate the conflict.

The lack of military engagement by or against submarines
cannot be taken as an indication that they have served no useful

purpose. Many small countries with wvulnerable coastlines have

invested in small submarine forces which have undoubtedly helped to



deter attack by the navies of larger rivals. Examples could be
Turkey (12), Egypt (12), Greece (7), Indonesia (5), Yugoslavia (5),
North Korea (4), Albania (4), Pakistan (3), Israel (2), and

Taiwan (2). Countries with designs on any of these could not

send naval or amphibious forces close to their coasts without
considerable risk, unless accompanied by strong antisubmarine
defence.

A use of submarines not yet attempted except for the two
great wars, but quite possible in future years, is for economic
blockade of a specific route, or a particular type of carge. In
an international climate in which one country can deny an enemy

he use of a vital seaway such as the Suez Canal or the Straits

of Tiran, or a group of countries can embargo

badly needed oil to
whole continents, it would not be a great extension for a

country ox a bloc with a near monopoly c¢f some desperately needed
product to complete their stranglehold by sinking selected ships,
perhaps without admitting the act. It is probably beyond the
power of a sub-national or international outlaw group to acquire

and operate a full-sized naval submarine, but it is not

inceonceivable that one of the midget types, 700 of which were
built in World War II by the Germans alone, or one built for
research or commercial purposes, could be used by a small but well
funded and technically minded outlaw group to threaten or sink
ships for political purposes. The parallel to the hijacking or
sabotaging of aircraft is clear.

Threats enamating from sub-national outlaw groups are

unlikely to cause wars. But those organized by nation-states or
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groups of states could easily escalate into war. And, like an
increasing number of blackmail operations seen today, the threat
is only made when the expected countermeasures are believed to

be inadequate. Should the major navies of the world allow their
antisubmarine capabilities to decline, one consequence could be a
threat to international law and order. Moreover, for operations
such as United Nations peacekeeping missions, it may be desirable
to have naval forces available with a general purpose capability
including that for antisubmarine defence, and yet preferable that

the forces come from small and middle powers only.

IMPLICATIONS FOR ASW OF CCEAN RESOURCE
EXPLOITATION AND THE LAW OF THE &SEA

In the negotiations to change the laws of the sea the
motives driving the nations will be preservation of national
security, for some, including all of the largest and most powerful,
and exploitation of resources, for nearly all.

Nations using SSBNs for strategic deterrence, and equipping
them with SIBMs of intercontinental range, may select operating
areas close to the home ports. Whether or not it has strategic
submarines, a country anxious to strengthen antisubmarine defence
Off its own coast would welcome the extension of its sovereignty
outwards, perhaps to 200 nm. This should make it easier to place
detectors, bucys, or even antisubmarine mines without their location
being known, and action against trespassers would be legal. In a
time of crisis, submarines with cruise missiles could threaten
strategic bombardment unless they could be kept at a distance from

coastal cities.



Neighbouring states could find limitation of free passage
helpful, if they were military allies, or a hindrance otherwise.
In particular, the exit in peacetime of Soviet submarines from
Murmansk, Vladivostok, and the Sea of Okhotsk could be badly
hampered if they were obliged to avoid a large Norwegian or
Japanese territorial sea. Movements in the Baltic and Black Sea
would be curtailed, and their operatiocns in the Mediterranean
could be entirely in the waters of other nations. In peacetime,
there could be cecnsiderable pressure on countries whose wide
territorial seas impeded the passage of submarines and other
warships to grant or revoke concessions, and there could be
frequent accusations of trespass or of acquiescence to trespass.
It is conceivable that sea frontiers could be defended by
antisubmarine mine fields which allowed traffic to prass on the
surface. Such problems could be exacerbated in the event of a
blockade or low-level limitedwar at sea, but should a najor war
break out the law of the sea would be guickly forgotten.

It is possible, of course, that extended jurisdiction will
apply to commercial activities only, with passage of warships
remaining unimpeded. Restrictions to warship mobility is likely
to be most strongly opposed by the major naval powers.

Exploitation of the resources of the sea is a sure subiject
for international competition and quarrels, but the level of
violence may remain low. The role of submarines in fishing
disputes is likely to be that of gamekeeper exercising clandestine
surveillance, and a threat to destroy surface ships should their

transgressions deserve such treatment. BRut it is conceivable that



prospecting on the sea floor and the gathering of minerals therefrom
could be done by submersible vehicles, and that their presence

could be forbidden by a coastal state claiming the exclusive right
to pursue such activity. In this case the gamekee per would want

the capability for antisubmarine detection, and perhaps for

destruction. Presumably the systems suitable for military

antisubmarine defence would serve hin well, but it might be
a2

o

desirable to add some sort of underwater inspection eguipment
Whether for security or protection of resources, a country

whose claim to a wide territorial sea is challenged would certainly

strengthen its hand in a confrontation by the possession of a

small force of submarines.

DEFENCEH OF SHIPPING AGAINST THE MODERN ATTACK SUBMARINE

The prospect of ending a convoy against nuclear-nropelled
o v} iy

submarines armed with long-range antishipping missiles is not an

encouraging one. If the submarines can locate +their targets and
fire from over the horizon, all a close escort can hope to do is

to interfere with the missile guidance by electronic warfare, or
to engage them with antiaircraft weapons. A helicopter screen
might have some hope of locating a submarine bevond the horizon,

as might patrol by fixed-wing aircraft using sonobuoys, or distant

o

scort by S$SN, although the latter would face sone danger of running
into the attacker and being ambushed. If the attacking submarines
need the operation of othex vehicles, such as aircraft to make

the detection or to provide mid-course guidance for the missiles

s o

then this is likely to be the most vulnerable link. Submarines



armed only with torpedoes have less freedom to position themselves
and must come to closer range. If they are conventionally
powered, there is a far better chance that a distant escort may
detect them snorkelling and either attack or cause the convoy to
be diverted away from them. Evasive routing could be greatly
aided using information from fixed detection systems.

Since antisubmarine defernce of convoys is so difficult,
the alternative of the independent sailing of merchant ships
presents itself once more. If history is any guide, convoys

should be retained. The Yy saved Spanish commerce in 1543 to the

fannt

West Indies, the Allies' Atlantic lifeline in 1917, and shipping
on the North American coast in 1942. put many of the advantages
of the World War II convoys have been ercded, and there are not

enough suitable ships to provide ade quate escorts for many convoys

at once. Modern fast merchantmen like +he container ships would

derive some protection from their speed, if gailing independently.
Moreover, if shipping were wide 2ly scattered, a submarine with
long-range missiles could have crouble selecting suitable targets

If convoys cannot be derended effectively, the best place
to oppose the submarines may be in transit from their home bases.
This would be especially true if there were nfined passages which
they would have to negotiate, or shallow areas suitable for
mining, and if they were conventicnally rather than nuclear
propelled. An antisubmarine barrier combining SSNs with long-range
maritime aircraft could be very effective, provided that there were

gcod sub/air communications. The projected global positioning

system, based on earth satellite g, could remove all errors of



navigation. However, measures against the transits would not help
to counter an initial attack by submarines in place before the
commencement of hostilities, unless their movements had been
followed continuously.

A perennial desire of high-spirited antisubmarine officers

of the ocean. This has the

4]

is to engage in hunter-killer sweep
psychological appeal of appesaring to be "going over to the
offensive", whereas escort of convoy is sometimes felt to be
"defensive". All the experience of both World Wars has indicated
that this appeal should be resisted. Once convoys were organized
in 1917, 24 U-bcats were sunkt by their escorts as compared to 16
by offensive patrols. Between September 1943 and the end of
World War II, surface vessels and carrvier-borne aircraft in
hunter-killer groups accounted for 18 1/2 U-boats in the Atlantic
and Arctic Oceans, as compared te 42 1/2 sunk by similar units
working as escorts or close support groups for convoys. However,
these figures de not reveal the relative efforts devoted to the
two roles.

In the case of land-based aircraft operating against
submarines in transit, the campaign between 1941 and 1944 against
the U-boats crossing the Bay of Biscay succeeded in sinking 50 and
damaging another 56. However, most of the success came in a
period of 94 days in the early summer of 1943, during which time
the U-boats travelled on the surface by day and engaged attackers
by antiaircraft fire. Out of 270 boats attempting to transit
in this period, 28 were sunk and 22 damaged. Admiral Doenitz

recognized the error of his tactics, and when he reintroduced



the policy of submerged passage by day, the proportion of U-boats
lost per transit dropped to a gquarter, and the flying hours per
kill rose by a factor of eight.

Table 4 summarized from "The War at Sea", Vol III, Party,
Pp. 263-264, compares the results of aircraft escorting or
providing support to convoys with those on the Biscay patrol. It
is clear that convoy escort produced a better return in terms of
U-boats killed, except for the period during which daytime transit
was made on the surface. Moreover, U-boats destroyed is not the
only (or probably the best) measure of the value of air escort of
convoys. Since in the entire war only 25 ships (out of a total of
2828 lost to submarines) were sunk by U~boats when both air and
surface escorts were present, the saving of merchant ships by the
presence of air escorts must have been very great indeed.
Other barrier operations against U~boat transit routes, all during
1944, included passage through the Straits of Gibraltar, movement
toward the Normandy beachheads from Biscay, Norway, and the Baltic,
and departure from the captured Biscay ports for Norway. In all
but the last the antisubmarine operations were quite successful,
but nearly all of the U-bocats making for Norway in August 1944
were equipped with snorkel, and were able to evade detection.

After suffering severe losses in mid-1943, German analysis
produced the figures given in Table 5 for the causes of U-beat
sinkings while operating against convoys. (See Royal Air Force

1939-1945, Vol III, p. 45).
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Results of air operations in support of convoys as

i=Te : e S : =
AIR OPERATION mSCOrt & Support Interdiction of
of Convoys Biscay Route
Transit on Transit
U-BOAT OPERATION Attack on Conveys Surface Submerged
By Day By Day
Flying Hours
Expended 121,388 32,243 180,094
U-~Boats Sunk 58+5 28 21
Percentage of
Transiting
U~-Boats Killed - 10% 1.5%
Hours Flown
Per U-Boat
Killed 1,927 1,152 8,576
TABLE 4

3

compared to interdiction of U-~boat transit
June 1%42 to 31 May 1944

L % S )

U-Boats Lost Due To
v T - T e Ay -
UrBeat tocation Alrcraft Combination Surface
e TR Escorts
Approaching Operational Area 35%
In Operational Area 10% 13% 32
In Close Contact with Convoy 10% 6% 22%
TABLE 5

Causes of U-Boat Losses in Convoy Battles of May 1943




Trying to take account of the changes since this history
was enactéd, it would seem that antisubmarine surface ships have
lost ground relative to the submarine, and the arguments for
employing them in convoy escort rather than transit barriers
applies a fortiori today. Their antiaircraft armament can be used
as the final defence against antiship missiles. But the
antisubmarine submarine, and especially the SSN has now emerged as
a powerful antisubmarine weapon system. Its ability to remain
quiet and let its enemy come to it probably equips it better for
barrier patrol than for convoy escort. The long—-range maritime
patrol aircraft is obviously essential for the convoy escort role;
but could alsc provide the distant attack capability which may be
the only weakness of submarines forming a transit barrier. The
arguments against the employment of antisubmarine units in open
ocean hunter-killer sweeps appear to have been strengthened by recent

changes.

]

here is no single “solution® on the horizon to tactical anti-
submarine warfare. The only effective method will be to use

a combination of the different systems, since nany of the weaknesses
of each are compensated by the strengths of others. A power or an
alliance unequipped and unprepared for this task could find itself

driven off the oceans.
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