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"The sea is the greatest of all highways.”
(Norman Friedman)

1.0 Background

While the convoy lessons of World War Il are important,
there have been major changes to both the submarine threat
and merchant shipping which do not make convoying a
foregone conclusion. 1) This statement by a former SAC-
LANT (Supreme Allied Commander Atlantic), Admiral Lee
Baggett Jn., less than three years ago indicates that the convoy
debate still is an issue in the maritime community, for
example in conjunction with a revised reinforcement concept.
The statement also implies that we may have a different
situation today.

To find out the difference between then, now and maybe even
the future, it is ncccessary to identify the reasons which led to
convoying during World War I and II. A ook at the concepts
used, the impact on the opponent, and the achieved results is
required to judge success. The protagonists in convoying, the
 merchant ship, the defender, and the attacker, have undergone
major technological changes since 1945, Only by identifying
those changes and evaluating their influence upon maritime
transport under wartime conditions, can the question of
whether or not convoying has a future be answered.

The New Encyclopacdia Britannica defines a convoy as
"vessels sailing under the protection of an armed escort.”
Further remarks state that originally, convoys of merchant
ships were formed as a protection against pirates. But the main
article deals with convoying during World War I and H and
emphasises the success of this tactic. 2)



Tactics, in the context of this paper is defined as "the art and
science of fighting battles on land, on sea, and in the air. It
is concerned with the approach to combat; the disposition of
troops and other personnel; the use made of various arms,

ships, or aircraft; and the execution of movements for attack
or defense.” 3)



2.0 Into World War I

The concept of convoying non-combatant ships as a means of
safeguarding seaborne trade had shown a good record of
success since the carly 13th century. During the French
revolutionary and Napoleonic era (1793 - 1815) for example,
of the 132 recorded convoys in the first 4 years which
comprised 5,827 ships, some 1.5 per cent were attacked. Of
these, only some 35 ships were taken by marauders which
represented 0.6 per cent of the total. 4) Notwithstanding past
experience, it was quitc some time before the convoy system
was introduced into World War I operations.

Economic considerations were the main reason for not
introducing some type of govermnment control over shipping.
Some of the arguments were that it would lead to total chaos
in shipping because of the restrictions and delays inherent in
the convoy system. There was anxiety that neutral countries’
shipping companies could take over parts of trade because
they would not be obliged to convoy as their British competi-
tors would.

Another reason for continuing shipping under peacetime rules
was the common opinion that convoys were only an "accumu-
lation of targets”, which reduce speed, increase the risk of
collision, and decrease the transpori capacity to an unaccept-
ably low mark. So, in summary, it was assessed that the
additional security possibly to be gained by the introduction of
the system would not compensate for the economic drawbacks.
None of these arguments could be proved by statistical means.
Even insurance companies like Lloyds had no evidence for
these asseriions. 3)

In addition these arguments corresponded with the naval
thinking of that time. In 1914 all navies felt that their mission
wads to protect ’‘communication lines’, those 'magic’ lines



drawn on a chart from one port to another, rather than the
individual ship sailing along those lines. 6) The reasons - real
and imagined - that kept the convoy system from being
introduced much sooner in war was philosophical - the
perception of the convoy as a defensive and reactive Strategy,
and therefore, by implication, an inferior strategy. 7)

2.1 Old recipes

In spring 1915 the Germans started their first offensive against
merchant ships. The British Admiralty used the methods
common then like area protection and minelaying in the choke
points. It was, however, actually impossible to protect the huge
sea area around Britain with those limited resources. So, the
Royal Navy ftried routeing for merchant shipping. But this
system did not reduce the losses either. By the end of 1916
German U-boats sank about 150 ships per month.

In a desperate search for a way to reduce the loss of merchant
ships the British Admiralty tried a different approach. With
the increasing success of the U-Boats in 1915 and 1916
against merchant ships, the subject of self defence of merchant
ships became one of paramount importance for the Admiralty,
A programme was undertaken to equip British merchant ships
accordingly. This took the form of 4 inch guns or larger
whenever supplies permitted. The emphasis on the arming of
merchant ships rather than putting them into some form of
convoy was a reflection of the British Admiralty being
reluctant to adopt the convoy system whilst still secking some
way to reduce shipping losses. 8)

The merchant ship crewman manning the guns were often not
so well trained and had difficulties in recognizing a U-boat
silhouette. On the other hand, the U-boat crews could not
differentiate between an armed and an unarmed vessel. With
the surface attack no longer feasible the emphasis switched to
torpedo attack and the sinking of ships without warning,
including neutrals, the so-called ’unrestricted’ campaign. In



January 1917 about 60 per cent of merchant shipping sunk by
U-boats was aresult of gunfire, but after the adoption of the
unrestricted U-boat campaign on 31st January 1917, the
emphasis changed. By April the same year 60 per cent of all
merchantmen sunk were as a result of submerged attack. 9)
Even though the introduction of armed merchant vessels was
not the origizul cause of the ’unrestricted campaign’ by the
German U-boats, it certainly forced the attacker to change his
tactics.

2.2 Forced into convoy

At the beginning of ’the unrestricted campaign’ the German
Admiralty decided to deploy more submarines into the Atlantic
Ocean, the MNorth Sea and the Channcl. The results were
almost disastrous for the Allies. "By the end of April 1917,
one and a quarer million tons had been lost, and in the next
four months another one and a half million tons were sunk.
British ships were being lost faster than they could be
replaced, and it was estimated that by July Britain would have
enough wheat (o last only six or seven weeks. But then ...
convoys were finally established on a regular basis in July
1917. Immediatcly thereafter, Britains’s catastrophic shipping
situation began to improve dramatically.” 10) This change in
the Admiralty *s view of convoying was based on the report of
a group of naval officers, who analysed ship movements and
losscs. They found out that convoys of coalships established
in February 1917 between England and France suffered only
minor losses. Only 5 ships were lost in a total of 2,600
movements.

At the same tizng, the lIosses of independent ships in the North
Sea, the Chamnnel and Western Approaches, the same area
where these convoys operated, increased drastically, In trading
with Norway the loss rate in spring 1917 rose to almost 25
per cent. In April the responsible officer organized convoys on
that route and only a month later the losses were down to
0.24 per cent. 1) After those impressive results the British



Admiralty authorized experimental convoys. "On 10 May,
1917, the first (non-troop) convoy left Gibraltar; 11 days later,
the system was adopted for all merchant shipping." 12)

2.3 The resul

The results achieved were very impressive. From February
1917 until the end of World War I only 0.3 per cent of ships
in convoys across the Atlantic and in the '"UK home waters’
were lost compared to 5.93 per cent of those running inde-
pendently. 13) The figure of 1,500 ships lost through sailing
independently represenied 85.5 per cent of the total number of
merchant ships lost through both convoy and independent
sailings. From a straight comparison of convoy versus inde-
pendent losses it can be concluded that the chances of survival
when sailing in convoy were almost 20 Himes greater than
sailing independently over the same routes. 14)

Apart from the straight numbers, what can be better proof of
the success of a measure than the opinion of the one who had
to deal with it? The success of the convoy system was aptly
summed up by Admiral Karl Donitz after the war in his
memoirs, Ten Years and Twenty Days, when he remarked that
in the First World War the German U-boat arm achieved great
successes; but the introduction of the convoy system in 1917
robbed it of its opportunity to become a decisive factor. 15)

2.4 The U-boat's problems

So why was convoying a success after being introduced so
late in World War I? The convoy system was a success
because it solved the principal problem that had frustrated the
hunt-and-kill strategy: the lack of adequate and timely strategic
and tactical intelligence of the U-boat’s whereabouts. 16)
Arguably indeed, finding the opponent had now become the
problem for the submarine! 17)
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The U-boat was not adequately suiied for this task. Put
simply, its structural height when surfaced kept it from being
an effective scout across the possible tracks of convoys. "The
method whereby the submarine could locate a potential target
was essentally visual, either by sighting the funnel smoke of
the ships at a distance or seeing the hulls themselves. On this
basis a single ship (independent) would probably be detected
within 10 miles of iis track whilst for a 20 ship convoy the
figure would be about 11 miles. There was not much more
likelihood of 5 separate convoys of 20 ships each being
detected than S individual ships sailing independently. In tumn,
the detection of 5 convoys (single ship equivalent) was a far
more difficult proposition for a submarine than 100 individual
ships sailing independently.” 18) So by concentrating the
merchant ships in groups of 20 or more the ocean 'emptied’
over wide areas, leaving even more waterspace for the U-boat
to search.

In addition to mathematics, which were against the U-boat,
another type of ’anti-submarine escort’ emerged, the aircraft.
One of the first occasions that such an cscort was used was
with the first trans-Atlantic convoy in 1917 when a flying boat
was used to patrol the route ahead of the convoy. The
function of the aircraft was to locate surfaced submarines and
call up AS (anti-submarine) ships using WT (wireless tele-
graphy). This had the additional advantage in that convoys
could be diverted around the dangerous area. Once the U-boat
had sighted an airship, seaplane or aircraft it had to assume
that it had itself been sighted and the only reasonable response
was to dive in order to avoid the attentions of surface AS
vessels which it could expect to have been called up. 19) By
doing so, its situation picture was normally lost for quite some
time. So just by being present the aircraft fulfilled a for-
midable task by further reducing the submarine’s effectiveness
in detecting merchants ships, and therefore targets.

11



2.5 Summary World War |

Although the British Admiralty had excellent experience with
the convoy system in previous wars, it took them almost three
years after the outbreak of World War I to re-introduce it. A
varicty of mecasures was tried to reduce the losses with litte
success. When the sinking rate became unacceptably high in
carly 1917, convoying was adopted and it reduced the numbers
of sunk merchant ships dramatically.

The U-boat was confronted with the problem of searching for
a relatively small number of groups of ships instcad of many
independent going merchants. It was, however, not well suited
to the detection role. In addition the defender could con-
centrate his limited number of escorts and thereby further
complicate the submarine’s problem during the attack. The use
of aircraft for escort duties worked very well in favour of
defence.
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3.0 German considerations

The German Admiralty realised very clearly, before World
War II, the importance to Britain of merchant shipping for
trade. Admiral Erich Raeder states in his memoirs: "Struggle
for the sea” that "Careful consideration merely confirmed our
original idea that for us the only possible war against Britain
would have to be concentratcd against her overseas supply
lines with all available forces: submarines; surface craft; and
plancs. Britain imported about fifty million tons of goods
annually and her very existence depended on the keeping open
of her overseas supply lines.” 20) In accordance with this
strategy the German Kriegsmarine employed warships and
merchant-raiders and aircraft in the anti-trade role. The surface
commerce raiders had their share of about 8.1 per cent in
1939 to a high of 11.6 per cent in 1940 of the total losses of
British, Allied and neutral shipping. The German Luftwaffe
started with 0.4 per cent in 1939 and reached an remarkable
23.5 per cent in 1941. The next year their contribution was
down to less than 9 per cent. 21)

The most dangerous and effective adversary to maritime trade
however, was again the U-boat. So, as in World War I, the
question of convoying as an anti-submarine measure arose. At
the outbreak of hostilities the adversaries were quite aware of
each other’s capabilities. One naval columnist, Sir Herbert
Russell, voiced this confidence two months info the Second
World War, The 'fundamental qualities’ of the U-boat, he
wrote, have become no more formidable than (they) were in
the last war, so that the defence knows exactly what it has to
meet, 22)
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4.0 The Second World War

With the outbreak of hostilities in September 1939 the British
Admiralty assumed conirol of the British merchant fleet. The
convoy system was introduced earlier than originally planned
on the main routes. The reason was probably the ATHENIA
incident, which made the British Admiralty believe that the
Germans intended to start an 'unrestricted campaign’ as in
World War 1. 23) And again, the convoy system proved its
value. By the end of 1939, the Royal Navy had escorted 5,756
merchant vessels in convoy, losing 12. During the same
period, 102 independents were sunk, 24)

4.1 The offensive element in convoying

Between September 1939 and May 1943 alone, before the
convoy system was in full bloom, 45 out of 201 U-boat
sinkings were the work of offensive hunts by ship and aircraft;
150 were claimed by convoy surface and air escorts. The
escorted convoy, supported by land- and sea-based air, became
the best way to sink U-boats. The U-boats could not perform
their mission without approaching the convoy. Usually they
had to surface t0 maneuver t0 an infercept position in order to
attack and preposition for follow-on attacks. 25) The argu-
ment about convoying being a defensive tactic tumed out to
be wrong again.

Initially the U-boats found only limited opposition due to a
lack of escorts. But as the war continued the numbers and the
capabilitics improved and the protection could be extended
further to the west until in 1943 the gap in the air cover
across the Atlantic was finally closed. Thus the German U-
boats were continuously threatened by surface and air escorts,

14



4.2 Optimizing the number of escorts

In Britain operations research specialists of the Admiralty
found out by analytic studies of the convoy operations of
1941/42 that the number of sunken ships in a convoy was
independent of the size of the convoy. On the contrary the
number of sunken ships depended on the number of attacking
submarines. When there was no air cover available the number
depended additionally from the number of escorts. Therefore
the average size of a convoy was incrcased from 32 to 54
ships and the number of escorts from 6 to 9. One found out,
that the losses from convoys could be reduced by 56 per cent
by increasing the convoy and by 25 per cent with increasing
the number of escorts. 26) The effect of this analysis was
twofold; on the one hand, the number of convoys could be
reduced by increasing the size of each convoy, and on the
other hand, the protection for the individual convoy could be
increased without the need for adding to the total number of
available escorts.

4.3 A look at technology

Technology certainly played a very important role in maritime
warfare during World War II. There was, however, no
fundamental breakthrough which could have made the convoy
system obsolete. At the outbreak of war British and American
escorts had the ASDIC (Allied Submarine Devices Investiga-
tion Commitice) and SONAR (Sound Navigation And Rang-
ing) operational. They were both very reliable underwater
detection devices. Competent operators could detect a sub-
merged U-boat up to 1,500 m, giving bearing and range on a
display. The effectiveness of those systems was, however,
more or less neutralized by the German submariner’s tactic of
conducting night attacks on the surface, Another case was the
development of the "Zaunkdnmig’ torpedo for the German U-
boats. This acoustic torpedo homed on to the noise, made in
the water by a ship. It was quickly countered by the Allies
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with the FOXER, a noisemaker towed at a safe distance
behind an escort to draw the torpedo off the ships.

The introduction of an improved radar on the escort ships and
aircraft, and the improvement of the automatic HF/DF (high
frequency direction finding) capabilities on board the escorts
as well as ashore shifted the balance of the fight in favour of
the defender in the second half of 1942, The German introduc-
tion of the snorkel, a radar waming receiver and new torpedo-
es came too late to be a decisive factor.

4.4 An attempt to counter the convoy

German U-boats successfully applied the so-called "wolf pack"
tactic for the first time in June and July 1940. The tactic was
an attempt to counter the concentration of the convoy with a
concentration of U-boats. In this way the basic problem of the
hunting U-boat, already known from World War 1, of finding
a merchant and therefore a target, ought to be solved. As only
a limited number of U-boats was available for ocean ope-
rations in 1940, the coverage against convoys was still
unsatisfactory and reconnaissance aircraft were not available at
that time to help out the U-boats.

From convoy baitles in January and February 1943 the
German Admiralty learnt that at least 15 to 20 U-boats were
necessary to be successful against an Atlantic convoy. So in
March 1943 fifty U-boats were on patrol in the North Atlantic,
deployed in three groups. The result: 85 ships sunk during the
first 20 days of March, 67 of those out of convoys. The
danger arose that the whole convoy system would have to be
dropped. 27) The reason for this was that the anti-convoy
forces could bring so many weapons into the battle that they
almost matched the number of vessels in convoy. Due to the
professionalism of the escorts, however, the losses on the
attacker side were heavy, and two months later Admiral
Dénitz ordered the U-boats to leave the North Atlantic to wait
for the introduction of the snorkel-equipped submarine.,
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4.5 Summary World War i

The German Admiralty concentrated their efforts against the
overseas supply lines of Britain from the outbreak of war, and
later against those of her allies as well. The U-boat became
again the main adversary to merchant shipping. The question
whether convoy operation was defensive or offensive was
again clearly answered by the success of the escorts in sinking
U-boats.

The major breakthrough was achieved by British operations
research scicntists. Based on their analysis the convoy system
was optimized and proved even more successful.

Technology played a very important part in the convoy battle.
Developments such as radar and sonar gave vital support to
the defender’s task. But no technology emerged that would
make the convoy obsolete.

The 'wolf pack’ tactic was an attempt to overcome the U-
boat’s problem of finding the target. Apart from a few months
in carly 1943, therc were never large enough numbers of U-
boats to make this tactic successful.

The balance after World War II was as follows: Gemman
submarines sank a total of 2,753 ships, a combined tonnage
totalling 14,557,000 tons. The highest one-month loss was
700,000 tons, in June 1942, despite the Allics having accumu-
lated almost three years of experience in the conduct of anti-
submarine warfare. To defeat the U-boats the Allics eventually
deployed 950 escort vessels and 2,200 aircraft. 28) The
Germans had 1,170 U-Boats, of which they lost 630 in the
operation arcas and 81 in home waters.
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It may sound cynical to talk of success when looking at the
total tons lost, but only 28 per cent of those were from
CONvoys. |
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5.0 The convoy lessons from two World
Wars

In both wars the allies employed a variety of methods to
counter the U-boats. Patrolled arcas, armed merchant ships,
minefields, decoy or Q-ships 29), and the formation of a
dedicated ASW (Anti Submarine Warfare) ‘hunter-killer’
groups were all used with varying degrees of success. 30) But
looking at the statistics, it becomes obvious that the protection
of shipping by convoying was most successful. "Tactically
speaking, the concepts of sailing merchant vessels independent-
ly instead of convoying and using allegedly offensive hunter-
killer operations 1o neutralize submarines were overwhelmingly
discredited, with minor or temporary exceptions, in both World
Wars I and ILI." 31)

Norman Friedman describes the major rules that are inherent
in convoying and which made it a success in both World
Wars: "Convoy made it more difficult for the anti-shipping
forces to find targets. The concentration of the targets leaves
most of the ocean empty. In World War I, the Gemmans had
no means of locating merchant ships in the open ocean; they
spread their U-boats in hopes of coming upon ships out along
the major trade routes. Sightings, and therefore attacks,
declined very sharply when most of the ocean was emptied.
Moreover, even if it came upon a convoy, a U-boat could
attack only a few targets at a time." 32) Afier the U-boat had
detected a convoy, she first had to pass a screen before she
was able to launch an attack. Confronted with many targets,
she then had to select those assessed to be the ones with the
highest value. Depending on the type of target, the U-boat
used at that time a varying number of torpedoes according to
the valid firing doctrine. The number of targets did therefore
outnumber the number of weapons.
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While encountering one target the remaining units of the
convoy continued, possibly with evasive maneuvers which
upset the U-boat’s attack calculations. In addition the U-boat
revealed itself by attacking a target and left itself open to
counterattack by escorts. Most of the ships in any substantial
convoy would therefore escape. "The idea of convoy was to
concentrate the targets together with the anti-submarine ships,
so that any submarine attempting t0 deal with the targets
automatically made herself vulnerable." 33)

Three conclusions can be drawn from this, summarizing the
preference of convoying 1o independent shipping during the
two wars:

1. Convoying made it more difficult for the anti-shipping forces
to find targets.

2. When a U-boat encountered a convoy, it could attack only a
few targels at a time. It was therefore favourable to sail large
convoys.

3. Convoy escorts were more effective in sinking submarines
than in other types of ASW actions. This was duc to the con-
centration of escorts in an area where the enemy was most
likely to attack.

"While convoys were always successful in protecting shipping
today neither the provision of escorts nor the planning for the
assembly and sailing of merchant convoys are subjects that
attract much interest."! 34) Quoting this statement from the
convoy debate leads to the question of the importance of the
central figure in convoy operations, the question of the role of
merchant shipping in today’s economy.



6.0 Today's role of merchant shipping in
trade

On the first April 1989 the world merchant fleet consisted of
33,106 ships with a capacity of 377,662 million tons. The
volume of goods transported across the sea in 1988 totalled
3,666 milliard tons. AIl major ports in Western Europe
transferred about 971 million tons (1987 figure). 35) Even
these few figures indicate the major role that trade across the
oceans still plays today. But they also clearly indicate the
dependency of many nations on seagoing trade. It is often
mentioned that the United States of America is not as depend-
ent on Sea Lines of Communications (SLOCs) as, for example,
Western Europe. But, in 1984 General Alexander Haig, former
Supreme Allied Commander Europe, expressed the importance
of those lines for the US:; "The United States is inordinately
and increasingly dependent on foreign sources of supply for
many of the raw materials critical to our defense and our
economy. In 1950, only four of the thirteen basic industrial
raw materials were imporied in quantities of 50 percent or
more. Today (1984) we have reached that level of import for
nine of the same thirteen materials.” 36)

6.1 Waestern sea lines of communication

From a naval point of view it is of imporiance to see where
these SLOCS mentioned above are located in the westen
hemisphere. "The military cargos are likely to transit along the
same routes used in the two world wars, from the United
States and Canada to Western Europe and from Britain to the
mainland. For the economic cargos, however, the routeing will
be quite different. While large quantities of items like grain,
coal, iron ore and general cargo will continue to be transported
from North America to Europe, the bulk of the economic
cargos will come from the Persian Gulf, South America and
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Austratia, Furthermore, a significant portion of this shipping
will be going to North America as well as Europe.” 37)

6.2 Military requirements for shipping

The establishing of NATO in 1949 changed the political and
military situation. This maritime alliance tied Europe and the
North American continent together and intensified the relations
between the old and the New Wotld, not only militarily but
also economically. Before the CFE (agreement on Conventio-
nal Forces in Europe) it was assumed that in case of a crisis
or even war approximately up to 100 ships must reach Europe
daily merely to ensure civilian supplies. The military require-
ments are estimated 10 be in the order of 1,800 shiploads over
a period of up to 90 days, just for the reinforcement phase.

While the figures for the civilian supplies probably still apply,
the CFE places quite significant limitalions on the peacetime
reinforcement actions. Future reinforcements 1o Europe will be
limited to the margin between CFE ceilings and the national
actual holdings in peacetime.

Admiral Baggett, former SACLANT, recently stated that the
primary purpose of the so-called ‘Atlantic Campaign® within
the framework of NATO’s maritime strategy is to ensure the
safe and timely passage of reinforcements and resupply
cargoes to European ports. Over 90 per cent of those will be
seabome. And he emphasised further: "It should be noted that
reinforcement and supply ships which are able to transit before
the beginning of hostilities have all of the advantages of inde-
pendent routeing without the disadvantages or possibilitics of
loss. For this reason, a decision to reinforce made well before
hostilitics will permit a far faster and more certain reinforce-
ment." 38) With the CFE it has become even more critical 1o
secure a timely political decision in a period of crisis prior to
the outbreak of hostilitics, as long as a potential aggressor has
not breached the treaty.
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From the above, it is obvious that therc may be increcased
shipping activity at least for civilian supplies already at the
beginning of a crisis. The intensity would probably build up
within a few days. A certain amount of 'control’ or 'guidance’
would be of great help, It will therefore be useful to take a
brief look at today’s situation conceming the direction of
shipping, which did not work so well in World War I but
was quickly initiated in the early days of World War 11

6.3 Control of shipping

According to Allied Tactical Publication No. 2 (ATP-2),
Volume II, NATO has an organisation at hand to handle al
the questions concerning control of shipping. In periods of
tension there will be only ‘voluntary naval control’. The
movements of shipping in certain areas of interest will be
controlled. The use of the ship remains under the control of
the owner. 39)

"In war, full naval control of merchant shipping will be
instituted by governments to operate under the Allied Naval
Control of Shipping Organisation.” 40)

The concept differentiates between the control of employment,
to be execuied by the Civil Direction of Shipping Organisation
(CDSORG), and the control of the movements of the mer-
chants by the Naval Control of Shipping Organisation (NCSO-
RQG). 41) Both authorities are responsible for all NATO ocean-
going merchant ships. Coastal shipping will remain under
national control. Also excluded is traffic by the Military Sealift
Command.

The responsibility for the protection of allied merchant ships
rests with the naval commander in a described area. His duty
as Operational Control Authority (OCA) includes protection in
port and at sea. This requires him for example to sail ships in
convoy or as independents according {0 certain policies in
force at that time. These policies for or against convoy will
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probably be formulated at the highest political and mlhtary
level in NATO.

What this policy would most likely be can be assessed from
the cumrently ongoing convoy debale. "The escorting of
merchant ships in convoy would probably only be adopted by
NATO as something of a last resort *when shipping losses
reach a level that is politically unacceptable’, to quote a senior
British Naval Control of Shipping officer. - That the bitter
lessons of two World Wars are thus set at nought is explained
on the grounds of the enormous enhancement of weapons and
sensor systems since 1945, making the concept of convoy
obsolete if not actually dangerous. The technological revolution
of 100 years ago was also used then as an argument for the
abandonment of convoy and led directly to the failure to
reintroduce convoys until early 1917 by which time Britain
was within a couple of weeks of starvation and defeat.” 42)

To find out if the argument about technological evolution
making convoy an obsolete tactic is superficial or well-
founded, some of the major technological contributions to
maritime warfare will be identified and evaluated with respect
to their possible influence on future convoy operations.
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7.0 HMain technological changes

Since 1945 naval warfare has indeed undergone cnormous
technical changes; nuclear powered submarines (SSN), anti-
ship missile systems and improvements in ocean surveillance
techniques through the use of satellites have made the
offensive threat even more formidable. 43) Offensive in this
context is not necessarily meant against the convoy. As will
be seen later, those technical changes can also be used in
favour of the convoy forces. Most commentators on maritime
technology agree that these three devclopments caused the
second revolution in maritime warfare of this century; the first
was causcd by the development of the intermal combustion
engine between the World Wars, -

7.1 The nuclear powered submarine

Whereas World War II submarines were considered fast if
they had an underwater speed of 16 knots, the attack sub-
marine of the future, the SSN, is now credited with a sub-
merged speed of anything between 28 and 42 knots, depending
on the class and the nationality. 44) In addition, nuclear power
gives the submarine independence from the surface. Another
important characteristic is very limited volume. As a result,
weapon capacity is very limited. The problem is aggravated by
the fact that a submarine generally cannot have her weapons
replaced at sea. 45) The German U-boat Type VII C, the one
most commonly employed against convoys, had a maximum
load of 14 torpedoes, 12 being the norm. According to Jane’s
Fighting Ships the Soviet SIERRA class SSN for example can
carry a mixed load of up to 22 torpedoes, the most common
type VICTOR 1II class up to 18 torpedoes. 46) Even if the
numbers are not impressively higher than those for the U-
boat, it is reasonablc to assume that the technology of
submarine launched homing torpedoes has undergone sub-
stantial improvements since 1945. The distances from which
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the submarines would have to fire their torpedoes are rea-
listically about 10 nm, which would still leave them open for
counterattack by escorts.

Given the relatively limited number of weapons, the second
conclusion would still be valid, that the SSN at least can only
attack a limited number of targets within a convoy. In a large
convoy a certain proportion of merchant ships would therefore
survive to deliver their cargo.

7.2 The anti-ship missile

Anti-ship missiles can be launched from an aircraft, a surface
ship or even a submarine. Whatever firing platform is used,
the missile will materialize as an immediate air threat to the
target. There is, however, a significant difference conceming
the exposure of the attack platform which may possibly give
extra wamning time to the defender. The worst case from the
convoy’s point of view is the nuclear powered cruise missile
carrying submarine (SSGN) because most of them can launch
their missiles while remaining submerged. "They are currently
credited with underwater speeds of 25 - 35 knots and with
carrying between 8 and 24 missiles. Providing that the
submerged submarine is able to locatc its convoy targets with
adequate precision, the fact that it would be able to stand off
at some distance from the convoy (and thus be less likely of
being detected) could well make it a more serious threat than
the torpedo firing SSN." 47) The present SSGNs in the Soviet
inventory for example are mostly ECHO II-class submarines
with either eight SSN-3A missiles, range 250 nm, or eight
SSN-12, range 300 nm. In order to fire and to guide the
missile the submarine must surface. This may take several
minutes, during which it is highly vulnerable to counterdetec-
tion and attack. With the introduction of the SSN-7 aboard the
CHARLIE-class submarines, the submerged launch was
introduced, probably based on own sensor information out to
a firing range of up to 35 nm. The latest OSCAR I and II
class submarines has trippled its missile load to 24 of the SSN
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19 type with a maximum range of 340 am. 48) In order to
use these long ranges effectively against a seaborne target,
almost realtime target information from an external source,
such as a reconnaisance aircraft, surface ship or satellite, is
required. This puts constraints on the operations of the SSGN
while collecting the information, which could even make it
vulnerable.

Compared to the performance of the torpedo, the anti-ship
missile, especially one fired from a submarine, gives the main
advantage of greater stand-off distance. However, due to the
limited payload of the missilec and improvements in ship-
building, one missile will not necessarily always sink a ship,
as experience showed with the US Fngate STARK in May
1987 in the Persian Gulf.

Furthermore, many missiles arc susceptible to deception
measures, provided sufficient warning time is available to take
electronic defensive measures. These could be flares or chaff,
depending on the type of dispenser and the expected missile
threat.

The introduction of the anti-ship missile has not really
changed the situation in relation to the second conclusion.
Depending on the type of submarine, the number of weapons
may have been increased. Most types have a mixture of
torpedoes and missiles, making the total numbers only slightly
higher, as alrcady previously stated. However, the OSCAR 1
and II class submarines represent a formidable increase in fire-
power, cven though they require a external sensor.

7.3 The satellite

In the past the detection of a convoy was achieved either by
visual means or on extended ranges by radar, preferably
airbornme. An aircraft’s radar has, at 10,000 ft, a range of
approximately 120 nm. "The surveillance satellite which was
launched so as to orbit over the oceans would introduce a new
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approach to the localisation process. Depending on its altitude
it could have a visual range of 300 - 600 nm whilst travelling
over the ground at over 17,000 knots. Orbital periods of about
90 minutes would not be uncommon." 49)

Surveillance satellites operate at altitudes between 250 and 600
km to make optimum use of the limited resolution capability
of their sensors. Limiting factors such as the weather depend-
ency of, especially, photo and infrared satellites will be
reduced by a combination of different sensors such as radar or
electronic surveiliance cguipment.

It may be imagined that the problem of localisation in the case
of surface ships has already been solved because they are
detectable by radar aboard aircraft or satellites. However, to
detect a ship in, say, the North Atlantic is not to identify it as
the target. At any one time, several thousand ships are at sea.
At present the Soviets for example approach the problem by
relying initially on signals the targets themselves make, such
as unique radar emissions. As a result, it is reportedly possible
for entire battle groups to "disappear" from the Soviet fleet
plot for days or even weeks at a time. 50)

In general terms the threat for the convoy is twofold:

1. an air threat from the missile fired by a submarine, a surface
ship or an aircraft and

2. a subsurface threat from the torpedo-firing conventional or
nuclear submarine.

Whatever platform is used for the attack, it rclies on target
information. This may be in the early stages of detection, so
the attacker can intercept the convoy, or in the last stage just
before attack, to collect final target data. In many cases the
satellite will be the primary source of information, as describ-
ed above. It was mentioned that there are few problems
involved in detecting a target; however, identifying one would
be somewhat more difficult. A convoy moreover is a different
kind of target. The fact that it is an accumulation of ships in
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loose formation moving in one direction eases the problem of
identification. This would probably be even easier if intense
convoying concentrated shipping and thus emptied the seas,

With the introduction of the satellite, the first conclusion that
convoying makes it more difficult for the anti-convoy forces
to find targets seems to be out of date. This is cerainly true
if the opponent chooses to attack tonnage without differentiat-
ing between high and low value targets. If, however, identifi-
cation is required, satellites have deficiencies today and in the
foresecable future which will be difficult to solve.

To summarize the influence of the three major technological
changes on convoying; combining the SSN with the anti-ship
missile (SSGN) and providing up to date target information
seems to be the most dangerous,

A look at the technological levels of the pro{agonists today

and in the forseeable future may bring out deficiencies or
strengths which will influence convoy tactics.
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8.0 The escorts

Technological evolution in the area of sensors, especially ASW
sensors, has taken place, though probably not as dramatic as
the introduction of the cruise missile or the satellite. An escort
for today’s convoy might not be a ship, it could be the
shipborne helicopter, a maritime patrol aircraft (MPA) or a
hunter killer submarine as described above. In addition, sonar
and the associated signal processing equipment have undergone
major improvements.

When it comes to examining the performance of the convoy
escort, the maximum operating speed of hull mounted active
ASW sonars has been credited with having reached a plateau
in the region of 20 knots, with little hope of significant
development beyond this. This being the case the surface
escort would also appear to have little prospects of regaining
the position of speed superiority that it had in relation to the
submarine in the last war. 51) Outside the search phase, how-
ever, many ASW ships can move much more quietly than
before at high speed. At the same time they provide platforms
from which helicopters can operate; "and they can carry air
defence weapons which are now important in the ASW battle.
It is also worth recalling that they can carry the most powerful
active sonars and a wide variety of weapons, particularly
important perhaps in counterattack modes.” 52)

In the foreseeable future the surface ship will not be replaced
by the aircraft or the submarine for certain tasks. As long as
the protection of SLOCs is of interest t0 nations, only the
ship seems to be capable of managing a simultaneous defence
against air and subsurface threats. 53)

What then of those two most potent anti-submarine vehicles,

the attack submarine and the LRMP (Long Range Maritime
Patrol) aircraft? They both prefer to operate in a quiet acoustic
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environment away from the hurly-burly of merchant shipping,
and they are increasingly good at cooperating with each other.
54) This is especially true in searching for and prosccuting
nuclear submarines. This is because of the considerable
improvement in delection ranges against submarines made
possible by towed array sonars. Therefore the employment of
the two platforms will be best in a distant support role. At the
same time this provides defense in depth against the SSGN.

The conventional submarine would be hunted by the LRMP
with its primary search radar when the submarine uses its
snorkel to recharge its batteries, or its periscope to scarch for
the convoy. The improvements in radar technology for MPA
and shipbome helicopters have made it almost standard that a
submarine’s snorkel can be detected 30 nm away. "The
technology required to positively identify ships on radars is
only beginning to appear in the west: inverse synthetic
aperture radar (ISAR), which uses the motion of the radar
target itself to generate what amounts to a high-definition
radar." 55)

In summary, today's escort has many faces, and often is
optimized for its task. Related to the third conclusion, which
gave the escort a greater effectiveness in convoy operations
than in other types of ASW actions, the outcome of the battle
against the anti-convoy forces is difficult to assess. Coopera-
tion between different types of escorts will probably be the
key 10 success.

8.1 SSN versus escort

It is often argued that today's nuclear submarines have a
significant speed advantage over the convoy and its escorts.
Derived from that fact, it is assumed that the pursuit of the
SSN afier its attack on the convoy would put the defender in
a more or less hopeless position, being unable to match the
submarine’s speed. These commentators ignore, however, the
capabilities of today’s ASW forces. The SSN faces not only
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the escort ship, but probably a helicopter embarked as well
with a very effective dipping sonar. The flexibility and
unpredictability of the helicopter’s movements compensale for
the speced disadvantage of the escort. In a direct support
situation the convoy would probably also enjoy the assistance
of an escort ship equipped with a towed array, assisted by
Maritime Patrol Aircraft (MPA). Both platforms are optimized
for the detection of nuclear submarines. When evading pursuit
at high speed after an attack, the SSN makes more noise, thus
increasing its chances of being detected. Last but not least a
convoy of some higher priority could probably also enjoy the
protection of a hunter killer submarine, which would be even
worse for the attacker.

8.2 Nuclear weapons against convoys

Another situation that could be envisaged would involve the
anti-convoy forces perceiving the concentration of shipping as
such an attractive target as to invite the use of nuclear
weapons without going through an initial conventional attack
phase. 56) And it is further assessed that the large convoy
would be especially endangered by nuclear weapon employ-
ment. This would make the second conclusion obsolete, which
favoured the large convoy. It should however be noted that
tactical nuclear weapons in stock today mostly have a relative-
ly small warhead due to their increased precision. The latter
is most important because it is highly desireable to reduce any
side effects. It should therefore be no serious problem for the
convoy to counter a nuclear threat by spreading its formation,
according to ATP-2, to distances of one to six nautical miles
between units.

8.3 The merchant ship
Merchant ships have perhaps altered least in the last 35 years.

Service speeds of 15 knots are more the general rule than the
30-plus knots of certain container ships, important though the
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latter may be not only in their own right but perhaps in their
adaptability to combatant support roles.

The tonnage of merchant ships has of course much increased,
with probable draught, manoeuvrability, cargo vulnerability and
noise problems in their wake." 57) At the same time, due to
the increased tonnage, the chance of survival increased for the
merchant too.

According to Contingency Plans, the primary figure of concern
is 'escorts’. Because the available escorts are planned for many
tasks and they are unable to protect all ships, clear planning
and decisions are required about which transport, depending on
the priority of the goods, is to be protected. Without ex-
panding too much on the subject, a brief look at the possibili-
tics for arming a merchant in order to supplement convoy
operations underlines the technological improvements also in
this field. To ease the problem of modifying merchant ships
for a military task, containerized functional units for e.g. air
defence could be installed. In ports of destination the container
could be transfered to an outgoing vessel for optimum use.
Container ships could be modified to operate VSTOL (Very
Short Take Off and Landing) aircraft on board and so on. 58)

We have talked about Arapaho 59) for almost 10 years now,
and do not seem to have achieved very much., But in less
than 10 days, under the pressure of events in the Falkland
Islands, a number of merchant ships were converted into
operaticnal platforms. We must remind ourselves that war at
sea is not just concerned with major fleet actions - it is about
the protection of merchant ships in war. And merchant trade
even in war is not confined within the NATO area. We must
also look at other ways, such as self defence, for protecting
merchant ships. 60)
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8.4 External sources

There are two basic possibilities of carrying out ASW in the

protection of SLOCs: area control and local defence (e.g. the
convoy). The control of an area, ¢.g. the Atlantic Ocean, can
be achieved by denying the opponent freedom to enter
undetected. One way of doing this, provided geography
permits, is to establish submarine barriers. These geographic
barriers can include moniloring submarines and hunter
submarines, plus sonobuoys, which can be monitored by MPA
or stationary hydrophones monitored from ashore. Moreover,
minefields can be laid at great depth, using Captor type mines
especially designed to deal with submarines.

One prerequisite for a maritime peacetime strategy is the need
for the surveillance of the potential opponent. Based on tech-
nological developments in acoustic underwater detection
equipment the United States began trials in 1950 and started
to operate SOSUS (Sonar Surveillance Underwater System) in
the early sixties. This system is also considered to be one of
the major advances in acoustic warfare since 1945, "They
(SOSUS) can hear submarines at very long (oceanic) ranges,
but at such distances location cannot be very precise. Typically
a maritime patrol aircraft (such as a P-3 or a Nimrod) is sent
out to scarch the area, probably several thousand square miles
in size, defined by the long-range contact - to classify and 1o
localize the possible target.” 61)

Considering the actual situation, it is clear that the geostrategic
situation does not favour the Soviet submarines from the
Northemn Fleet which need some days to transit the Norwegian
Sea and afterwards would have to fight for the entrance into
the Atlanlic.
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9.0 About maritime strategy

In the framework of this paper a short discussion of NATO’s
current maritime strategy will help to judge convoy operations
in the overall picture,

Even though East-West confrontation is beginning to disappear
slowly, it is assessed that the maritime strategy could basically
remain unchanged in the near future - simply because the
Soviet Navy remains a powerful force and the main naval
opponent to NATO. In the years to come, however, the
reduction of naval assets due to cuts in national defence
budgets may force NATO to revise its maritime strategy.

In 1986 NATQO published a new maritime strategy, "The
Concept of Maritime Operations (CONMAROPS)." NATO'’s
main objectives in war were described in five different
scenarios, the so-called ‘campaigns’. The two of concem for
the convoy discussion are

- the Norwegian Sea Campaign and
- the Battle of the Adantic Campaign.

The objectives of the 'Norwegian Sea campaign’ are, broadly
described, the containment of the Soviet Northern Fleet and
the defence of the RE/RE operations (Reinforcement/Resupply)
necessary for this campaign. Closely related is the ‘Battle of
the Atlantic Campaign’ with its purpose of ensuring the safe
and timely arrival of RE/RE and economic supply shipping
across the Atlantic Ocean. This will primarily be executed by
barrier operations in the GIUK-gap.

Remembering the above mentioned SLOCs between North

America and Westemm Europe, the interrelationship becomes
obvious. As long as the two campaigns are successful, there

35



will be hardly any threat to shipping in the Atlantic Ocean and
therefore probably no nced for convoying.
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10.0 Summary

"It is clearly true that if no assault is being made upon
shipping, then sailing ships upon the shortest courses, at best
speed, immediately loading is completed, is going to produce
delivery at the earliest moment. There is also a level of attack
below which losses are so low that the same is true.” 62) To
define that level means at the same (ime to define a boundary
beyond which convoying was the answer in the past. The use
of convoy tactics did not prevent losscs, but they could be
kept on a bearable level.

Based on the lessons of the two world wars, it was concluded
that firstly a convoy made it more difficult for the anti-
shipping forces to find targets; secondly that it was favourabie
to sail large convoys due to the limited weapon load of the
attacker; and thirdly that the effectiveness of convoy escorts
sinking submarincs was much greater than in other ASW
actions.

The introduction of the satellite into ocean surveillance makes
the first conclusion basically obsolete, The convoy, being an
assembly of ships in some type of loose formation, can easily
be detected by the satellite. Considering this capability, it may
be actually dangerous to adopt convoy tactics. It is, however,
not the presence or the capacity of the satellite, but the ability
of the opponent to use it for an attack, that may endanger the
convoy.

The anti-ship missile did not change the situation for the large
convoy drastically. In the case of a strict anti-tonnage war the
impact of a SSGN with the qualities of the OSCAR class is
difficult to assess. The same is true considering the third
conclusion in the light of the technological evolution. The
SSGN is capable of operating at longer distance from the
convoy if external target information is provided. The effect-
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iveness of today’s ASW equipment on the escort side has not
been tested in a full scale war. But the basic principle remains
true, that the submarine must be close the convoy to fight it.

The trend to faster, quicter and deeper diving submarines with
long range missiles causes a number of detection and fighting
problems. Protecting ASW around a convoy will no longer be
possible in close defence. A deep layered defence is required.
The goal is to detect and "kill" the submarine outside its
weapon range.

A new dimension was introduced with SOSUS. Even if it will
not detect every submarine passing the barrier, it is certainly
an important factor to be considered by the opponent, thus
giving extra protection o the SLOCs.
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11.0 Conclusions

The introduction of the nuclear powered submarine, the anti-
ship missile and even the surveillance satellite did not change
the balance between convoy and anti-convoy forces drastically.
The main reason probably is that those technologics are
available o both sides. The main consideration for or against
convoying seems therefore to be of tactical, or even strategical,
origin. There were however other elements in the decision
process, at least into World War I, which are difficult to
understand considering the initial losses.

"With the estimates of probable losses of merchant ships
reduced dramatically, did convoying rcenter as the prefered
strategy? Not exactly, because there were too many other
considerations - political, budgetary, and strategic, affecting the
decision. The present attilude towards the desireability of
convoying is, in some circumstances yes, in others no. Here
the interrelationship with strategy enters. the picture. If the
Maritime Strategy ... is executable, then that will have a
powerful and positive effect in reducing the need for con-
voying. If we are surprised as the Allies were in World War
I and II, then the strategist has some assurance that the tactics
are in hand to convoy the most vital shipping - if we must.”
63)
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