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CHIER OF THE ALR STAXF

REPORT OF STUDY GROUP FOR ANTI-SUBMARTNE DEFTNCE OF

THE GREFNLAND-ICELAND-URITED KINGDOM (G~T-UK) LINE

~

Reference is made to my lestter NSS 12?&48 (STAFP) -
dated 26 June, 1959 eoneerning Canadian repreeentatien on the
sbove noted Study Group.

2. Forwarded for yaur rétentien is the attached
report of the Study Group,., It would appear that the mein

. points to be resolved from the Csnadian point of view are i
the cqmmnn& structure anﬁ the degree of Canadien participatzon.

3. : Rererenee should also be made to my letter
NS 6161-13 (STKFF) dated 19 July, 1957 enclosing the policy
statement resulting from a confsrence held in Norfolk 25 - 26
Tune, 1957 on this same subject. This statement includes in
part "The KRoyal Gensdian Navy and Roysal Canadian Air Force hold
the position that they have & great interest in the rinally _
. selected system. At the proper time hoth the Royal ‘Canadien
'Ravy and Royal Canadian 4ir Porce will consider. ‘the. assignment

Of fOl’GeS . - -

Lo -~ 1% is proposed to discuss this report at the next
Ses-Alr-Warfare Sub~Committes meeting. = . _
| Original Signed BY o

1 G. DeWOLF
Chiet of Naval Seaff

i q By
(H.G. DeWolf) o e
Vice-Admiral, RCN, N g?) ‘
, ) CHITF OF THE NAVAL STAFF Do~
- . N ?'
. {\‘,ru% /

- s . . .
‘.' RO B . : . °
» \2
i
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NS§S 1271-8 (Staff)

'MEMORANDUM TO: ACNS(P)

GIUK STUDY GROUP REPORT

Reference (a): GIUK Study Group Report 8-10 July 1959.

It would esppear that the main points to be
resolved are the Commend Structure and the degree of
Cenadian participation.

2. To achieve the above it is suggested that
this report should be tabled before the Sea/kir Warfare

Committee.

447 © (Jeffry V. Brock)

Commodore, RCN
ASSISTANT CHIEF OF THE NAVAL STAFF (AIR & WARFARE)

Ottawa, Ontario.
21 December 1959.
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SECRET
~ NSS 1271-8 (Staff)

MEMORANDUM TO: ACNS(A&W)

DEFENCE OF GREENLAND-ICELAND~UNITED KINGDOM STRAITS

Reference (a): Study of A/S Defence of the GIUX Line (FF 12/
GARLANT. Ser.0013 dated 18 July 1959).

Appendix "A":  Comments on Recommendations.

The report (reference (a)) of the CANUKUS Group
which studied anti-submarine defence of the Greenland-Iceland-
United Kingdom (GIUK) Straits has been read with considerable
interest. Some of its recommendations, if adopted, would
generate sizeable force requirements,

2. Comment on each recommendstion is attached at

Appendix "A",
Z '
- M/WA/C

(R.W. Timbrell)
Ceptain, RCN
DIRECTOR OF UNDERSEA WARFARE

Ottawa, Ontario.
21 December 1959.

SECRET
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»  SECRET

Appendix "A" to
NSS 1271-8 (Staff)
dated 21 December 1959,

RECOMMENDATIONS

A. Long Resnge Programme

(i) Provide a fixed system supported by minimum mobile forces
capable of a 300 nautical mile detection in the area im-
mediately south of the GIUK line.

(ii) Establish a fixed system immediately north of the Faeros-
Shetlend line. (Note: This system should be capable of
being converted into an active system when the state of the
art has progressed).

Comment - It is not likely that en Active System will be avail-
eble before 1965, otherwise a reasonable programme.

B. Peace (Today)

(1) Determine the type end scale of shipping survey required for
operation of an effective surface plot. This should be ac-
complished by using medium and high level aircraft meking
continuous photographs of radar displays.

(ii) Provide air defence destroyers in barrier patrol with addit-
ional A/S equipment such as LOFAR, CODAR, VDS and EER.

Comment - This appears to be logical and reasonsable.

C. Alert

(1) Establish immediately en eircraft laid long-life JEZEBEL
sonobuoy barrier to the south of the GIUK line.

Comment - Not yet available.

(11) Provide 48 long range aircraft for this mission.

Comment - A new CANUKUS commitment - forces not yet allocated.
(1ii) Seil up to 18 SSKs to establish mobile A/S barrier.

Comment - It is thought that there may be a number of USN SSKs
elready on the barrier.

(iv) Augmentation to 60 aircraft and 72 crews after 10 days.

Comment - A new CANUKUS commitment - forces not yet allocated.

D. TWar Tomorrow

(i) Augment the forces required under the Alert condition by 3 SSNs.
(ii) Ley deep moored minefields off the headlands.
(iii) Activate any portion of the fixed system that may be installed.

Comment - A reasonable addition to the forces required under the
Alert condition. :

SECRET
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SECRET

i - ) .
STUDY ANTI-SUBMARINE DEFENCE OF THE GREENLAND-
ICELAND-UNITED KINGDOM (GIUK) LINE

Reference (a): GIUK Report dated 8-10 July 1959.
Appendix (A): List of Assumptions Extracted from the Report.

The Joint RCN/RCAF present Concept of Operations
essumes the S.S.G. type submarine will be a major threat to
Canede and develops a plan for the deployment of all our Meritime
Forces to counter this threat which is in en area close to our
coasts. ’

2 This is fundementally different to the GIUK Barrier
concept. In addition the GIUK Study's first assumption is that
general war is improbable and this implies that the $.8.G. threat
to Cenada is very little, if it exists at all.

3. Thus, since in the past, we put all our efforts to
countering the $.8.G., it would therefore appear that we have
over-emphasized this threat, .

4. It is requested that comments on the following may
be forwarded:

(i) Has the S.S.G. threat been over-emphasized in the past?
(ii) For what submarine problem should plans be made?

DIRECTOR OF UNDERSEA WARFARE

Qttawa, Ontario.
27 October 1959.

A S occdntn Cavpant o Undor arobn Sk N Sale

U & lates vdeonalnaus vepodt by, sy \%/
S Thaylo

Q ECRE? 000040
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Appendix (A4) to
N5S 12718 (Staff)

SEC RET dated 27 October, 1959.

1. General War is improbable, but Communist actions shert

of general war will continue. The groatest threat to the Free

Nations of the world is attrition « attritien in the economie,

political, cultural and military fields. No Free World Nation

can survive if the Communists ¢ontrol the seas. Since the sube

marine is useful to the Commnists in all their efforts toward

world domination, the submarine is one of the greatest threats

to the Free World; therefors, anti-submarine efforts such as -
the Greenland-Iceland-ﬂnited Kingdom {(G.I.UK) anti-submarine

{A/8) barrier are of utmost importance.

2. From the Free World point of view, A/5 effort showld
be directed to all Comminist submarines without undue emphasis
on the 550, 411 types of submarines have capabilities against

- shipping and threaten control of the seas. Submarine launched

surface to surface missiles are a threat anly 4in the general war
situation. -
3. An AfS barrier at the G.LI.UK line will provide the best
éapability to account for Communist mbmarines entering the
Atlantic,.

b, That the Communiets possess a technical eapability to

produce nuclear powered submarines by 1965 in sufficient quantity

to regquire this study group to consider that factor in its delibe- -
rations.

5e That teehnical advances will be made in the périod to
1965 toward quieting both eonventional and nuclear submarines..

' Further, that Communist advances in technical areas will approximat-

ely equal those achieved by nations of the Free World.

6. Any system selected for the GeI-UK AfS barrier must be
capsble of detecting and classifying 25% of nucleap powered sube
uarine transitors operating in quitest mode in a continuous un-
alerted condition. Additionally, the system must, when suitably
augmented, provide a 50 capability of detection and classification
against the same target; when 4n the alertéd condition, and have

a 505 k41l capability in war.

{SECRET ’ " . " ) 000041
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o - NSS 1271-8(STAFF)

- ROYAL CANADIAN NAVY
' Ontario

8 December, 1959.

AIR DEFENCE OF THE STRAIT OF GIBRALTAR

As requested in an addendum to your
letter S1-2-18«11F dated 28 May 1959, receipt
is acknowledged of Copy 7 of Med. 007071/14
dated 1 January, 1959.

5

NAﬁ\ﬁEGRETA’RY

Senior Naval Liaison Officer o /M?

(UK Services Liaison Staff) e
g_?i Daspadigh
Dat )9
{nitials
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With the Compliments
of the
Senior Naval Liaison Officer

(United Kingdom Services Liaison Staff), Canada

It would be appreciated if receipt might
be acknowledged of Copy No.7 of Med.
007071/14 dated lst Jamuary, 1959, forwarde
ed under cover of SNLO UK t'g Sl=2=18«11F
531/59 dated 7th May, 1959,

A>T -F

Mt

VeR
)[e/5¢
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DEPARTMENT OF NATIONAL DEFENCE , &‘:" s '¢)/7l//-

CANADIAN JOINT STAFF s V)

ANA

ep @ to:
Naval Member

2450 Massachusetts Ave., N.W,
Washington 8 D.C.
US.A.

4 November, 1959

CANUKUS STUDY GROUP -~ ANTI-SUBMARINE
DEFENSE OF THE GREENLAND-ICELAND~UNITED
KINGDOM (G-I~-UK) LINE

References: (a) NMWS 8100-1 dated 22 July, 1959
) (b) CANAVHED Message 301721Z October, 1959

Enclosure: (A) - The Study CANADA, UNITED KINGDOM, UNITED STATES
(CANUKUS) ANTI-SUBMARINE DEFENSE OF THE GREENLAND-
ICELAND-UNITED KINGDOM (G-I-UK) Line (Copy No. 34)

Submitted for the information of Naval Headquarters,
as requested in reference (b), is enclosure (A).

L K

The Naval Secretary

Attention: DUSW

Fe

CAFA 510

000044
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SECR ET NSS 1271;-8 (Staff)

MEMORANDUM TO: D/ACNS(ASW)
ACNS( A%W)

GIUK STUDY GROUP REPORT

Reference: (a) GIUK STUDY GROUP REPORT - 8 - 10 July, 1959.

Appendix: {A) Precis of the GIUK Study Group Report dated
30 October, 1959.

. It is obvious that there is no single detection system
in existence or likely to be in existence in the near future that
will give anything like a 100% capability.

2. The Study Group has recommended a system to give a
25% capability; the results of which will be regarded as a sample.

3. In time of war it is recommended to add mobile forces
to the barrier to incerease the capability and add kill-potential
‘to it.

4. The only system available today that has a reasonable

detection and kill-capacity is a combination of all A/S vehicles
and systems. This will probably hold true for guite a number of
years. Therefore, the recommendations of the Study Group are
concurred with.

5. : There are two main points to be resolved:-

(a) Command Structure - NATO or National or
CUSRUG etc.

(b) Degree of Canadian Participation - 48 Argus
a/¢ required full time.

6. As the Maritime requirement is only aircraft from
Canada, suggest this go to the Sea/Air Warfare Committee.

NOTE : - The RCAF does not have a copy of this report. Under-
" stand Plans have asked CANAVUS for the copy they kept .
temporarilz,for issue to RCAF, HQ.

(R.W. Timbrell),
Captain, RCN,
DIRECTOR OF UNDERSEA WARFARE.

A Ottawa, Ontario.
30 October, 1959.

SECRET
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Appendix (4) to
NSS 1271-8 (Staff)
dated 27 October, 1959.

ASSUMPTIONS

1. General War is improbable, but Communist actions short
of general war will continue. The greatest threat to the Free
Nations of the werld is attrition - attrition in the economic,
political, cultural and military fields. No Free World Nation
can survive if the Communists control the seas. Since the sub-
marine is useful to the Commmnists in all their efforts toward
world domination, the submarine is one of the greatest threats
to the Free World; therefore, anti-submarine efforts such as
the Greenland-Iceland-United Kingdom (G-I-UK) anti-submarine
(A/8) barrier are of utmost importance.

2. From the Free World point of view, A/S effort should
be directed to all Communist submarines without undue emphasis
on the S5G. All types of submarines have capabilities against
shipping and threaten control of the seas. Submarine launched
surface to surface missiles are a threat only in the general war
situation. '

3. An A/S barrier at the G-I-UK line will provide the best
capability to account for Comrmmunist submarines entering the
Atlantic.

4, That the Communists possess a technical capability to
produce nuclear powered submarines by 1965 in sufficient quantity
to require this study group to consider that factor in its delibe-~
rations.

54 - That technical advances will be made in the period to
1965 toward quieting both conventional and nuclear submarines.
Further, that Communist advances in technical areas will approximat-

ely egqual those achieved by nations of the Free World.

6. Any system selected for the G-I-UK A/S barrier must be
capable of detecting and classifying 25% of nuclear powered sub-
marine transitors operating in quitest mode in a continuous un-
alerted condition. Additionally, the system must, when suitably
augmented, provide a 50% capability of detection and classification
against the same target, when in the alerted condition, and have

a 50% kill capability in war. :

SECRET
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- SECRET

NSS 1271-8 (Staff)

.

MEMORANDUM TO: -BRPU

STUDY ANTI-SUBMARINE DEFENCE OF THE GREENLAND-
ICELAND-UNITED KINGDOM (GIUK) LINE

Reference (a): GIUK Report dated 8-10 July 1959.

Appendix (A): List of Assumptions Extracted from the Report.

The GIUK Study appears to be of considerable
worth and its validity appesrs to be good. However, its
assumptions differ with those of the past.

2. - Your comments are requested on the validity
of the assumptions.

Captaln,
DIRECTOR OF UNDERSEA WARFARE

Ottawa, Onterio.
27 October 1959,

Z7045 W - - /ZZ%Z%M?62424414¢9AZZ%L4 oM et ezcczntgféopazqf/é§44;;(
444192@21 o eilivaesly CANWVS 517,

/@ﬁﬂ(anm 4§&ﬁﬁz
= DN Pl oo preparind %@“g/”@
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SECRET

-2 -

F. DPeacetime experience is required by AEW aircraft if they are to -
be used on the barrier in war. |

G. Forces to be used should be allocated now.

H. A/S barrier aircréft all weather capability including blind land~
ing equipment to operate from Iceland and Northern UK.

Jo In time of Alert or War, cpmbine mobile forces and fixed systems.

K. Maintenance of barrier in war depends on the ability to operate
aircraft in the faée ofvénemy opposition.

L. Deep moored minefields would augment the barrier.

RECOMMENDATIONS

These are grouped under four headings, namely (a) Long

Range, (b) Peace, (¢) Alert, and (d) War Tomorrow, and are of four

pages in length.

Very briefly they are:-

(a) Long Range - Fixed system supported by minimum
lmobile forces capable of a 300 mile depth of
detection.

(b} Peace ~ Surface shipping plot being kept up-to-
date by present AEW aircraft. Fit all barrier
aircraft and ships with all known A/S equipment.

(¢) Alert - Establish an aircraft long life JEZEBEL
sonpbuoy barrier. Provide 4§ long range patrol -
type aircraft in order to maintain é aircraft”
on station. Sail 18 SSKs to establish a mobile
barrier.

(d) War Tomorrow - Implementation of items in (e¢)

/s

above, reinforce the barrier with 3 S&Ns. Plant

_deep nminefields.

SECRET,

000049



N " Document disclosed under the Access to Information Act -
Document divulgué en vertu de la Loi sur I'accés a l'information

SECRET Appendix (A) to
NSS 1271-8 (Staff)
dated 30 October, 1959

PRECIS OF THE GIUK STUDY REPORT

AIM

The Study was to provide practical long term recommendations
for detectiom, classification, trécking and localization of the enemy
submarines transitting the GIUK line, in peace, at the time of an
alert,and in war. In addition, recommendations were required for the

best combination of forces in the event of "War Tomorrow".

ASSUMPTIONS

l. General war is improbable.

2. A8 effort should be direﬁted to all types of enemy submarines
without undue emphasis on SSGs.

3+ The GIUK Barrier will provide the best capability to account for
Communist submarines entering the Atlantic.

4, Nuclear submarines are to be considered as they will probably be
produced in quantity by 1965.

5, Advances in gquieting of submarines will be made during the period
up to 1965.

6., The system must be capable of detecting 25% nuclear submarines
operating in quietest mode, unalerted, and when the system is

suitably augmented, have a 50% capability against alerted targets.

CONCIUSIONS

A, The system showing the most promise is a passive acoustic, shore-
based system (Fixed System).

B. In war a greater degree of warning is required for the NW approaches
of the UK which requires an addition to the system.

C. Target date for completion -~ 1962-65.

D. A surface plot of all shipping is required.

E. An electronic countermeasure capsbility should be retained in ships
and airecraft and used to the maximum.

SECRET i
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NS 1271-8 (STAFF)

MEMORANDUM TO: D/A A&HT)

The brief prepared by LCdr. Ellis is too brief and
for that reason, no doubt, does not give a clear picture of the
discussions. Attached is copy of notes prepared by the DOR(N)
representative at the meeting. While these notes were prepared
for internal circulation in DOR(N) they may succeed in giving a clearer
picture of the proceedings.

2e " The full report of the meeting is held on File NSS 1271-8,

3. Paragraph 7 (c)(i) of LCdr. Ellis' brief should substitute
wartime for peacetime. The peacetime overall detection capability was
only expected to provide a detection capability of 25%. If sufficient
maritime aircraft were available this could be temporarily raised to

50% during an alert period. In wartime it is recommended that sufficient
mobile forces (including SSK's) should be added to raise the detection
capability to 75%.

k. The remarks of RAIM Martih about the SSG are given in
the complete report and are also stated in paragraph $(e) of the DOR(N)

notes, This reflects the increased attention being given in US military
circles to limited war capability, and a growing conviction that systems
which are designed to meet the unlikely general war situation will

leave us open to "attrition" type actions. The following quotation

from a speech by Mr, Gates, Under-Secretary of Defense and former
Secretary of the Navy, illustrates this point of view.

"The cold and limited war problem is not simple, but it
is vital to understand it. In a limited war situation, the Navy must
maintain a capability to use either nuclear or conventional weapons to
the controlled degree necessary 'to achieve the objective. More funds
are required for this purpose. More accent on its importance is needed.
This support will have to come from the elimination of certain of the
very expensive mass-destruction, single-purpose weapon systems which
have a priority of claims against our national resources."

S I agree with DUSW that a more senior officer should head
the Canadian delegation. Since long term plamning is involved this

should be a Naval Headguarters Officer.
(; / /%<j7/zy/// _
{
/ (J{s. Vigde
RESEARCH

DIRECT%B OF OPERATION
(Navy)

0ttawa,
11 September, 1959.

Sosv < ng%.[jggg;u/g M¢i%%£¢%w4@4 7
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NOTES ON THE

GREENLAND~ICELAND-UNITED KINGDOM STUDY GROUP
ARGENTTA, NEWFOUNDLAND

8-10 July, 1959

by
K.R. Kavanagh

DIRECTORATE OF OPERATIONAL RESEARCH (NAVY)

15 July, 1959
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NOTES ON THE
GREENLAND-~ICELAND-UNITED KLNGDOM STUDY GROUP |
ARGENT1A, NEWFOUNDLAND, 8-10 JULY, 1959

by K.R. Kavanagh
Directorate of Operational Research (Navy)
INTRODUCTION

This study group was the first on a Tripartite basis
(UK, US, and Canada) to discuss the problem of anti-submarine surveillance
barriers in the Greenland-Iceland-United Kingdom area, A similar study
group dealing with the Straits of Gibraltar was held in 1958, although
Canada did not send delegates to this meeting. However, the proceedings
were of interest to Canada in relation to similar problems of surveillance
nearer North America.

2 The G-I-UK gaps are, of course, the most convenient entrance
to the Atlantic Ocean for submarines of the U.5.S.R. Therefore, the
study of surveillance and/or barrier requirements for these areas is of
extreme importance. The purpose of the study group was based on the
following general directive suggested by the Chief of Naval Operations:

"To provide practical long term recommendations for
detection, classification, tracking, and localization
of the enemy submarines transiting the Greenland-
Iceland-United Kingdom line, in peace, at the time

of an alert and in war.

"In time of war these facilities, when combined with
suitable weapons, should provide the means of destroy-
ing enemy submarines.

"In time of peace they should provide positive and
accurate means of detection and classification.

"When producing these recommendations, thought should
be directed towards fulfilling these regquirements in
the period 1962-1965,

"Concurrently, recommendations are to be made on
suitable combination of presently available forces
to achieve the most effective degree of ASW readiness
in the event of 'war tomorrow.'"

3. The agenda for the meeting is summarized in Appendix "A"
and consisted of presentations from the three countries covering the
status of ASW forces and equipment, descriptions of research and
development, and proposals for A/S systems for the G-I-UK area.

Only the US delegation presented a complete plan covering the present
and future requirements, and this became the basis for more detailed
discussions in three smaller study groups during the second day of

the meeting. During the final day the proposals resulting from the
three study groups were the subject of general discussion and revision,
and will form the main recommendations of the meeting.

e It is not intended to discuss in detail all of the papers
presented at the meeting., However, some of the mors important items will
be summarized, comments will be made on possible roles for Canadian
forces in this area, and the main conclusions and recommendations

of the meeting will be outlined. Complete proceedings of the meeting
will be available as soon as possible, and in the meantime draft copies

of all the papers are held by the delegates.
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Se Canada's delegation was a small one representing
Naval and Air Force headquarters, as well as CANCOMARLANT, FOAC,
and MAC (two RCN, two RCAF, two civilian).

6. The British delegation included RN and RAF officers
and civilian scientists, while the USN delegation was composed
mainly of USN officers plus two civilians from ONR and OEG.

7. Names and positions of those attending the meeting are
given in Appendix "B",

OPENING REMARKS - RADM MARTIN

8. RADM MARTIN welcomed the representatives, explained the
social arrangements and administrative details, and theref8®%™"

presented a short discussion of the operational activities conducted
from Argentia, including the activities of the Navy, Air Force, and

Coast Guards The Admiral discussed in some detail the Atlantic Barrier
operation, the ASW functions and the Long Range Ice Reconnaissance
functions of 'his.command. The high cost of operating the barrier

was mentioned and the hope was espressed that an increased ASW capability
might be achieved to take advantage of these units already on station.

9e Admiral MARTIN expressed appreciation of the friendly
and cooperative relationships that Canada, the United Kingdom, and
the United States enjoy. He further commented as follows:

(a) "General war is improbable. Communist actions short
of general war will continue., The greatest threat to the nations of the.
free world is attrition--attrition in the economic, political, cultaral,
and military fields. The submarine is useful to the communists in all
their efforts toward world domination.

(b) "Importance of shipping to the free world. A very
large percentage of all overseas movement is by ships. No nation of the
free world can survive if the fommunists control the seas. Therefore,
A/S efforts such as the G-I-UK barrier are of importance to all the
free nations,

(¢c) "The submarine is the greatest military threat to the
free world.

(d) "Anti-submarine warfare is a problem to which all the
free nations-~even small ones-~can and should contribute. It is an
extremely difficult problem, however, if all the free nations contribute
their share we can retain control of the seas. '

(e) "The SSG is a formidable weapon. It's surface to surface
missile function, however, is applicable only to the general war situation,
therefore we should not become pre-occupied with the SSG. As the threat
to control of the seas is paramount to the free world our ASW effort should
be directed toward all submarines, including the SSG which has capabilities
other than firing missiles.

(f) "The G-I~UK anti-submarine barrier through which we may
be able to account for most of the Communist submarines entering the

Atlantic to threaten shipping is of importance to all nations of the free
world--particularly to those bordering on the Atlantic.

0..3
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- (g) "There are many unknowns in the ASW field. The capab-

ilities and limitations of some equipments having promising application

to an anti-submarine barrier have not been determined. This study group,
nevertheless, must come up with finite recommendations to provide guidance
to commanders who may have to establish the G-I-UK barrier tomorrow.
Decisions must be made very soon to achieve an effective and efficient
barrier in the 1962-65 period. Our recommendations must give the best
advice available NOW to accomplish this. "

CANADIAN PRESENTATION -

10, Unfortunately, the Canadian group met together for the first
time just 2L hours before leaving for Argentia, and the choice of delegates
was even then not firmly established. Consequently, there had been no
coordinated approach to the preparation of Canada's presentation prior to
the week of the meeting. It is certain that meetings of this importance
deserve a much greater effort, if Canada is to play an important role in
ASW planning and operations.

1l. However, the delegates were in a position to know most of the
necessary background, and the resulting Canadian brief summarized the
status of RCN and RCAF ASW forces and their equipment, and emphasized
Canada's general agreement with the concept of A/S surveillance barriers
for the G-I-UK area. No complete solution to the problem was presented,
but certain Canadian developments were memtioned which may have some
application (e.g., the Argus aircraft, DDE's equipped with long range
sonar, and future equipment such as VDS and helicopters, etc.).

12, It was also pointed out that Canada's mobile ASW forces are

‘normally assigned to national commanders, but in wartime nearly all are

committed to NATO. This transfer to NATO could take place during an
increased alert, therefore, the merits of a CANADA-UK-US arrangement versus,
or along with, the NATO arrangement for employment of forces of a barrier
will have to be considered.

13. The only proposal for the future made by Canada was the RCAF
Moored Buoy System for large area surveillance. A brief outline of the
proposed system was given, along with details of the experimantal program
which is soon to commence. This paper aroused many questions on the ad-
vantages and disadvantages of the system and experimental results will be
awaited with interest in all three countries.
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Fishing Boats Potential in Cold War

31. This short paper recommended that the potential surveillance
capability of the NATO fishing fleets be further explored. Many of these
vessels are equipped with fathometers, Loran, two-way radio, and some

Buropean fisherman employ ¥"fish-finders" which can serve as limited sonar,

Operational Aspects

32. The SSK/aircraft barrier principls has been testea by several
exercises conducted by ASDEFORLANT. Also, the SOSUS network along the
Atlantic coast has been tested by a year of coordinated operations.

33. The SSK/aircraft barrier with SSN back-up was proved feasible
and highly effective in each of three operations: ASDEVEX 1-58, during the

Lebanon crises, and durimg LANTBEX 1-59. Weather and sonar conditions

were excellent during these operations and it is realized that results will
be less optomistic in the bad weather usually typical of the area. Further
trials are plained in a season of poor weather and sonar conditions.

3L, From the results to date, COMASDEFORLANT conclusions may be
summarized as follows:

(a) SSK/aircraft barriers are feasible and highly effective
for detection and classification;

(b) Communications were marginal but improved with practice;

(¢) During periods of poor weather the spacing of SSK's may
have to he decreased;

(d) Navigation facilities in certain areas left much to be
desired;

(e) Primary problem requiring solution is an all weather
capability for contact investigation;

(f) Addition of LOFAR/CODAR to submarines and surface craft,
and JEZEBEL equipment to aircraft should help solve
investigation problem.

35. - In addition to the proven capability of the SSK/aircraft
barrier, other types of barriers, though not yet tested, appear feasible
to COMASDEFORLANT:

(a) Equipping of AEW barrier ships with LOFAR/CODAR and
expendable or anchorable buoys (and a helicopter);

(b) Air barrier using JULIE/JEZEBEL equipment. This will
be tested during the summer of 1959;

(¢) Coordinated SOSUS/submarine barrier controlled by a
mother ship in an area adjacent to the SSK's., Both
S0SUS and SSK detection data relayed to the ship for
coordination of localization efforis.

. .'.8
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Mobile Force Requirements for an A/S Transit Barrier System
in the G-I-UK Line

36. This paper described an OEG study of mobile force require-
ments., The results are summarized below:

Barrier Force Requirements

On Station Detection On Station Kill Area Force
Units Uniis Requirenents
3W-2 ) 3WV-2 ) 15 Wv-2
18 SSK ) 18 SSK ) 18-36 SSK
3 DER ) 60% 3 SN ) 30% . 3-6 SSN
LVvP ) Lve ) L8 VP
3-6 DER
3 WV-2 ) 3 WV-2 ) 15 Wv-2
9 SSK ) 9 8SK ) 9-18 SSK
3 DER ) 35% 388N ) 20% 3-6 SSN
3vp ) L VP ) L8 VP
3-6 DER
37, The above resulis are a rough average for several transit

tactics and snort cycles considered. The use of the WV-2 aircraft was
suggested as a means of keeping track of surface contacts obtained and
investigated by the VP aircraft. The DER's could maintain the surface
plot based on information from the WV-2 and VP aircraft. The WV-2 and
DER's could continue to serve in their AFW capacity as well. The SSN's
would be added as back-up when required to greatly increase the kill
capability of the barrier.

38. The paper was concluded by pointing out several important
factors not considered in the study. For example, the enemy might send
SSK's to attack barrier units, and a one to one exthange rate would have
to be assumed in this case, thus requiring further forces in reserve to
maintain the barrier. Various tactics to feint or spoof certain sections
of the line, or attempts to overwhelm one section by large numbers of
transitors would require consideration.

Misconceptions about Destroyers

39 This short paper outlined several misconceptions which amount
to the freezing of destroyer capabilities and tactics at the WW II level,
in the face of steadily increasing submarine performance. Some of these
points are well worth considering from the point of view of Canadian ASW

S hipx .

Lo. The idea that destroyers must dash about in submarine waters
at high speed to avoid being torpedoed was considered at least partially
wrong by COMDESLANT., .They are changing their tactics, and '"will stop,
leap-frog, or do an.Afg enhance capabilities."

. The belief that destroyers cannot get good sonar performance
at high speeds can be largely overcome by improved dome de51gn, noise
reduction, etc. This point was illustrated

0009
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clearly by a comparison of thelﬁ@O0,000 cost per ship for 15 db improve-
ment in source level by the RDT modification to SQS-L sonar; and a cost of
only $60,000 for an improvement of 20 db by noise reduction. It was
emphasized that much remained to he done in the field of noise reduction,
dome design, and altering of tactics to give the destroyer a greater sonar
capability, both active and passive.

L2, The need to shift to long range kill methods is important
to overcome the long-lived misconception that destroyers must pass over,
or nearly over, a submarine to complete an attack. Several of the long
range systems were described briefly (i.e., drone helicopters with MK L3
torpedoes, ASROC, MK 37 torpedo, stc.)

L3. - The final misconception mentioned was that destroyers are
inherently poor sonar platformse Such programs as VDS, the AN/SQS-26
with bottomwsbounce and convergence zone capabilities, the use of JEZEBEL
buoys laid and monitored by destroyers (the BIG DASTARD System), and the
possible development of very deep(12,000 feet) hydrophones from sonob uoys
should greatly alter the capability of the destroyer as a sonar platfomm.

Project ARTEMIS

i, The last paper briefly reviewed the progress of Project
ARTEMIS which has the goal of determining the feasibility of ocean
surveillance by LF active acoustic means.

US Proposed Solution

L5, The U.S. solution was presented under three headings: Peace
(Now), Peace (Long Range), and Alert or War Tomorrow. During the second
day of the meeting these proposals became the basis for detailed discussion
and revision in three smaller study groups, each composed of officers from
the three countries. Finally, the entire group met together on the last
day, for point-by-point consideration of the resulting draft proposals.

Lé. The conclusions and recommendations of the G-I-UK Study Group
will be avaijlable as soon as possible in printed proceedings of the meeting.
However, the following, based on the draft proposals and on notes taken

during the final discussion, will give a close indication of the recommendations
of the meeting.

RECOMMENDATIONS FOR A/S DEFENCE OF G-I-UK LINE

A. Peace (Now) -

L7 The following recommendations refer to steps that should be
taken now for peace-time operations:

(a) Intensify exercises in the G-I-UK area to further the
effectiveness of the A/S Barrier under varying conditions.
(b) To gain peacetime ASW utility from the AEW Barrier operation,
if one is established on the G-I-UK line: :
(i) Provide Air Defence Barrier $44%s with additional
ASW equipment such as LOFAR, CODAR, VDS, amd EER as a
matter of urgency.
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(ii) Provide AEW Barrier aircraft with the following
capabilities:

(a) Surface Surveillance - This may be provided
by modifying the APS-}5 Height Finding System
and adapting the BELLHOP equipment (terminal
automatic relay equipment)

(b) Sonobuoy Monitoring and Telemetering (two
ARR-52 receivers, 2 telemetering devices.
Could monitor 12 buoys at once, telemetering
to a central collection point, ship or sshore
based).

Mllocate, stabilize and train as a unit now, those forces
t0 be used on the picket line in the event of an alert.

Provide mobile forces to be used in the G-I-UK area with

the following:

(i) Reliable on-line communication facilities,

(ii) Reliable communication facilities between submerged
submarines and aircraft, and

({ii) Navigation aids and automatic blind landing systems
for aircraft (also improved navigation for SSK's)

Investigate the feasibility of equipping and organizing
NATO fishing fleets in contributing to the surface plot
and to assist in detection and reporting of unfriendly
submarines,

Conduct oceanographic, hydrographic and acoustic surveys
in order to develop infommation required for effective
operation of the picket line.

Intensify efforts on study of submarine noise characteristics.

B. Long Range (Peace) -

L8, The

following recommendations were agreed upon for setting up

a surveillance system not later than 1965:

(2)

(b)

(c)

Provide a system capable of continuously achieving
a twenty-five percent detection and classification
of all types of enemy submarines including nuclear
powered operating in its quietest mode. It must be
possible, in a period of alert, to increase this
capability to fifty percent by augmenting mobile
forces as requirede. '

For economic reasons, the system must be fixed.

The present state of the art clearly indicates that
initially this must be a passive acoustic shore based
system., This will have use in conjunction with and/
or conversion to future active surveillance systems.

The most suitable location of this system is currently
considered to be in the area South of the Greenland -
Iceland-United Kingdom line; it is considered the
system developed should provide a depth of detection
of 300 nautical miles. In order to give a greater
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degree of early warning in war, against submarines
proceeding towards the North West approaches of

the United Kingdom, it is considered desirable to
cover an additional area to the North of the Faeros-
Shetland line., This would probably be operated
only in war or during exercises, bacause in this
area of high fishing activity, investigation of
~contacts would be too costly in peace times

(d) Full use will be made of coaxial cable techniques
which will allow the termination of all cables at
~a common shore terminal in Scotland.

(e) Fixed and mobile systems, including permanent and
semi-permanent moored-buoy systems, should be con-
tinually examined with a view toward decreasing or
increasing emphasis on the various systems as devel=-
opments indicate.

(f) Minimum mobile investigating forces for the fixed
systems will require two patrol aircraft at readiness
ifi Tceland, and one patrol aircraft at readiness in
Northern UK. These aircraft should assist with
classification by investigating contacts evaluated
by the fixed system as possible submarines.

(g) A special survey of the proposed area should be
conducted to ascertain the feasibility and requirements
for a surface ship plot. This could lead to increased
requirements for patrol aircraft.

(h) Start immediately and conduct nece®sary surveys
and politiczl negotiations for site locations, and
phase production and installation program with a
view toward completion not later than 1965.

C. Alert/War Tomorrow (Mobile)

PEACE:

49, In peace with currently available forces it is not practicable
t0 maintain on station a mobile force on a continuing basis indefinitely
to provide A/S surveillance on the G-I~UK line. However, the present AEW
line if moved to this area could be provided with some A/S surveillance
capability.

ALERT:

50. At the time of an alert, which is assumed to be a period of
increased international tension, the duration of which cannot be predicted,
the following measures would achieve the aim:

(2) Establish VP aircraft~laid long-life JEZEBEL
sonobuoy barrier to the southwest of the AEW
picket line. The minimum force requirement is
estimated to be [i8 aircraft, with a large effort
initially, decreasing when SSK's reach the area.
These aircraft should be based as near as
practicable to the area of operation.

P
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(b) Sail immediately available SSK's (up to 18 in
number) in order to establish mobile SUBAIR
Barrier in the G-I-UK area.
(¢) The optimum barrier in time of increased tension
or war should combine both mobile and static
surveillance systems,.
51. In time of war the above SUBAIR barrier should be

reinforced by three SSN's. The extent to which this barrier can be
maintained in war will depend mainly upon our ability to continue to
operate VP aircraft in this area in the face of enemy opposition. The
ability to use bases remote from the area might be a deciding factor in
maintaining the SUBAIR barrier. In this context we wish to draw attention
to the very long range capability of the ARGUS aircraft which enables it
to operate effectively in the G-I-UK area from distant bases.

52, It is believed that provided certain conditions are fulfilled,

these forces (when SSK's are equipped with BOR-LA sonar and MK 37 torpedo

or equivalent, and aircraft with JULIE, JEZEBEL, and active/passive torpedoes)
would achieve the following detection and kill probabilitiess:

(a) Overall detection rate of 75%
(b) Kill rate (i) aircraft + SSK-15%
(ii) with SSN back-up, a further 15%,

These detection and kill rates may be much lower against nuclear submarines.
The conditions are:

(a) That no significant improvement in the noise character-
istics of Russian submarines takes place during the
period in which the stated SSK and aircraft capabilities

apply;

(b) That account be taken of periodical exceptionally bad
acoustic and weather conditions during which very poor
results might be obtained;

(c) That the effect of any successful Russian counter-
measures such as "ruse de guerre' or offensive action
is discounted; (e.ge, S/M action against SSK's,
particularly by nuclears);.

(d4) That aircraft bases are available in spite of enemy
opposition.

Recommendations 1962-1965

53. The following should receive high priority now:

(a) Improve SSK capability by fitting of latest long range
VLF sonar.

(b) Intensify development and production of long-life
JEZEBEL sonobuoys for barrier purposes.

(¢) Provide operationally acceptable base facilities,

.0.13

N~
Ve Ty :
oo, I |
A IC?E*’: 2{ 000066



4
s

Document disclosed under the Access to Information Act -

S E[‘ ." :_;:IE? E Document divulgué en vertu de la Lof sur ['accés & I'information
=13~ SECRET

Recommendations 1962-1965

53- . (C)

(d)

(e)

(£)

cont'd.

including pre-stocking of necessary logistics for

L augmentated VP squadrons (60 aircraft with 72

crews) in the G-I-UK area. One of the bases should be
located in the Northern UK.

Detailed study of communication and navigation
facilities for operation of the force.

Examine and decide upon the appropriate command
structure for immediate activation for exercise
purposes or in times of increased international
tension or war.

The fixed systems should establish a priority of

© stations so as to activate what may be available

(g)

N

at the time of an slert or in war.

Consideration should also be given to the establish-
ment of A/S minefields to re-inforce the barrier
line, ‘

Sh. It is recommended that the above plan for the establish-

ment of a mobile

surveillance system be studied and eventually included

in current defense plans., These plans should be exercised from time to
time by such forces as are allocated. :
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GENERAL COMMENTS AND SUMMARY OF THE MEETING ~

55 It was apparent that the US delegation had done a great deal
of work in preparation for this meeting, In addition, they came prepared
to make complete proposals in response to the suggested directive from
CNO, The UK delegation was not in a position to do this, although their
descriptions of their ownwrk during Project CORSATIR contributed much

to the meeting in the way of points to be considered for any proposed
surveillance barrier for the G-I-UK area. The Canadian brief was limited
to an outline of current ASW forces and their equipment, with mehtion of
some developments of possible use in a barrier concept (i.e. Argus aircraft,
destroyers with long range sonar, VDS, and helicopters, and the RCAF
proposal for a long-life moored sonobuoy system).

56. The US recommendation for a fixed passive surveillance system
south of the G-I-UK line received the general approval of the meeting, but
the UK group especially was emphatic in pointing out the difficulties of
the area, Their own CORSATR program was stopped in 1957 becmuse of the
feeling that a passive system was not promising enough to continue
development in the face of the fishing boat problem, and the likdihood
of increasingly quieter enemy submarines. The US representative from
BUSHIPS was more optomistic regarding the ability of SOSUS to overcome
classification problems. Until such time as active systems are available
it was felt that a passive system was worth while.

57. It was generally agreed that a mobile barrier consisting

of SSK's and VP aircraft (with back-up by SSN's as required) was the best
solution in time of an alert or war. However, it is not economically
feasible for a continuous barrier in peace-time. Therefore, the fixed
passive system with support from VP aircraft was recommended.

58, Until this system is in operation it was recommended that the
ASW cepabilities of the present AEW barrier forces (WV-2's and DER's)

be improved. There is apparently consideration heing given to moving these
AEW forces from the Argentia-~Azores line to the G-I-UK line. The importance
of dlocating, stabilizing, and training as a unit now, those forces to be
used in the SSK/aircraft barrier in the event of an alert, was emphasized.
Other factors such as provision of improved communication and navigation
facilities for mobile forces, investigation of possible use of NATO
fishing fleets, conductimg of oceanographic, hydrographic and acoustic
surveys, and increased efforts on study of submarine noise character-
istics are all steps that should be taken now,

59. There was little or no mention made of the possible use of
ASW destroyers, such as the RCN operates, in a surveillance barrier role
in the G-I-UK area, The only mobile forces considered were SSK's, SSN's,
VP aircraft, and the DER's and WV-2 aircraft of the present AEW line.
Therefore, from the point of view of the RCN, what contributions could
be made? In the case of the RCAF, the Argus aircraft could be a suitable
contribution because of its long range. (Much greater than any current
US aircraft of this type). If the G-I-UK barrier becomes a reality,
even more consideration will then have to be given to other possible
routes for enemy submarines (e.g., under the Arctic ice through the waters
of the Canadian Archipelago) Canada may be able to contribute in various
ways for studies in these areas,

60. If action is taken as a result of the recommendations of this
group (and the earlier Gibraltar study group), it will be necessary for
Canada to determine what contributions should be mades. This will, of
course, depend upon the decisions made regarding the appropriate command
structure (i.e., US-UK-Canada alone, or under NATO). It did appear at the
meeting, that the US is ready and willing to commence with such a program,
and assistance in any form from Canada, and the UK would be welcomed.
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AGENDA OF MEETING

AJM. Wede 8 July

(1) Opening Remarks
(i1) Canadian Brief
(4ii) A Proposal for a Moored Sonobuoy
for a Large Area Surveillance
(iv) Discussion
(v) UK Introduction
(vi) UK Presentation
(vii) British Acoustic Investigations

P.M, Wed. 8 Ju.ly

(viii) Discussion of UK papers

US Presentation
(ix) The Threat - SACLANT Intelligence
(x) Status of Systems and Equipment,
Surface, Submarine, Fixed
(xi) Status of Air Systems and Equipment
(xii) Fishing Boats Potential in Cold War
(xiii) Operational Aspects-Tests of SSK-
aircraft barriers and LOFAR Systems
(xiv) Analysis of Force Requirements
(xv) A Proposed Solution - US Position
(xvi) Discussion

AM. Thurs. 9 July

(xvii) Misconceptions about Destroyers
(xviii) Project Artemis
(xix) General Discussion of US papers

P.M. Thurs. 9 July

RATM W.I. Martin, USN
LCDR Ellis, RCN

S/L G.G. Agnew, RCAF

Capte I.L.M. McGeogh, RN
Mr. R.J. Gossage

- Mr. A.G.D. Watson

CDR G.E. Everly, USN

CDR J.P. Kelley, USN
Capt. S.L. Prickett, USN
LCDR R.S. Gerney, USN

ICDR D.D. Dunton, USN
Dr. L.S. Mason, OEG
CAPT F.N. Klein, USN

CAPT E.P. Bonner, USN
Mr. AN Pryce, ONR

(xx) Consideration of US proposed solution under three headings by study

¢

Group 1 - Long Range (Peace)

Group 11 - Alert/War Tomorrow (Mobile)

Group 111~ Peace (Now)

A.M, Friday, 10 July

groups composed of UK, US and Canadian Delegates.

(xxi) Detailed discussion and revision of study group conclusions and

recommendationse

P.M, Friday, 10 July

(xxii) Visits to cable - laying ship, ABW barrier ship, and Sound
Surveillance Station (under construction).

(xxiii) Final Meeting-=-1500-1700.

‘5' 1\~11Lﬁigj.ﬁ

000069



Rank

RADM
CDR
LCDR
MR.
LCDR
CAPT
LCDR
CDR
CIR
CAPT
CAPT
LCDR
CDR
CAPT
CDR
.CDR
DR,
CAPT

CAPT
CDR
MR.
m.

W
MR.

LCDR
PIR L]
LCDR
S/L
m [ 4

F/L

Document divulgué en vertu de la Loi sur F'accés & I'information

5‘\:;::' " ‘ {J‘ % B,k Document disclosed under the Access t;-ln 'ormation Act -
iR | 4
-l é—

APPENDIX ¥BY

ASW STUDY GROUP CONFEREES

Name Command
UNITED STATES
W.I. Martin COMBARFORLANT /COMAEWINGLAN T
H.M. Cocowitch NAVATRLANT (FAW-3)
D.D. Dunton ASDEFORLANT
AW, Pryce ‘ VR
R.S. Cerney OP 714
S.L. Prickett BUAER
R.T. Diedrichsen 0P 312
J.P. Kelley .BUSHIPS
R.L. Dahllof ' OP 00IL
C.M. Robertson ) OP 3328
E.P. Bonner DESLANT
V.D. Maynard DESLANT
E.P. Huey SUBLANT
R.F. Dubois COMSUBDEVGRU TWO
G.E. Everly CINCLANTFLT
M.C. Kelly ASDEFORLANT
L.S. Mason OEG
F.N. Klein OP 551

INITED KINGDOM

I.L.M. McGeogh RN DUsW
E.D. Symes R
R.T. Gossage Asst. D Phys Res.(Admiralty)
A.G.D. Watson ARL, '
W.E. Dawson Oper. Res. Dept.(Admiralty)
P.W.L. Burgess RAF C.C. Oper. Req.,
E.X. Paine RAF Mar. Ops. (Air Min)
J.R. Vezey Oper. Res. RAF C.C.
CANADA
R.L. Ellis RCN SOCD CANCOMARLANT
J.R. Longard ‘ Command Scientific Officer
E.M. Jones RCN HQ INPO
G.G. Agnew RCAF HQ DMO
K.R. Kavanagh RCN HQ DOR(N)
R. Hicks RCAF MAC
SKCRE
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NSS 1271-8 (Staff)

SECRET

MEMORANDUM TO: A&W)

A/S DEFENCE OF STRAITS - GIUK STUDY GROUP

A meeting of the representatives of Canada, United
States, and United Kingdom to consider the defence of the continent
of America by a Greenland-Iceland-United Kingdom barrier was held
at Argentia under the chairmanship of the Commander of the U.S.
Barrier Forces, Atlantic., Three international groups were formed
and discussed three situations:-

(a) A long range peace time plan.
(b) An "Alerit" and a "War Tommorrow" situation.
(e) A short term peace situation,

2, As a result of these discussions two points came out.
One is that the "Silent" submarine is with us now in the form of “
the British PORPOISE Class submarine, and secondly that the ASW
effort should be directed against all types of submarine, and not
just against missile-firing submarines.

3. To help combat this threat, with particular reference

to the Russians, it is recommended that a SOSUS chain be established
now to a depth of three hundred (300) miles south of Iceland (presum~
ably based in Iceland, though not stated). When the situation calls
for an "Alert! state maritime aircraft fitted with Jezebel and SSKs
should be added, and in War SSNs as well to increase the kill rate.

be This air effort should be based in Iceland or Scotland,
with its own command structure, noting that most forces are consigned
to NATO.

5 At meetings such ag this, where matters of high strategy
and planning are deliberated, it would appear desirable that Canadian
representatives be led by a more senior officer, preferably from
Naval Headquarters, . '

Ger, (R.W. Timbrell),
Captain, RCN,
DIRECTOR OF UNDERSEA WARFARE.

Ottawa, Ontario.
26 Auvgust, 1959.

SECRET
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MCACS: 1271-1"
SECRET 15 July, 1959.

BRIEF OF MEETING
orF

GREENTAND, ICELAND, UNITED KINGDOM STUDY GRQUP

Reference: (A) N,M.W.S. 8100-1 dated 28 May, 1959,
INTRODUCTION

- Representatives of the Maritime forces of the
United Kingdom, United States and Canada met in Argentia,
Newfoundland, to implement the content of paragraph 4 of
reference (a). The representatives convened under the
chairmanship of Commander Barrier Forces Atlantic, Rear
Admiral W. I, MARTIN, U.,S.N,, at 0830 8 July, 1959, and con-
cluded their deliberations at 1715 10 July, 1959. The national
chairmen were as follows:

UNITED KTINGDOM: Captain I.L.M, McGeogh, R.N,,
Deputy Director Under éea Warfare,
Admiral ty‘o

UNITED STATES: - Captain F. N, Klein,

’ U.S.N, Bureau of Aeronautics,

Washington, _

CANADA : Lieutenant Commander R, L, Ellis, RCN,
Staff of Canadian Maritime Commander
Atlantic.

2 Rear Admiral MARTIN welcomed the representatives and

bfiefed the gathering on:

(a) The operation of the present Newfoundland
Azores barrier,

(b) The cost of operating the barrier.

(c) His impressions that general war is improbable,
and the greatest threat to the free world is
attrition in the economic, political, cultural
and military fields, :

(d) The importance of shipping to the free world,

(e) The submarine being the greatestmilitary threat
to the free world,

(f) The view that, although the SSG was a formidable
weapon, the threat to the control of the seas is
of paramount importance, therefore our anti-
submarine effort should be directed toward all
submarines, :

. The Canadian brief was presented by the writer and it
was followed by a presentation on the "Moored Sonobuoy", Squadron
Leader G, G, AGNEW, R,C.A,F. being the speaker. Captain McGEOGH
gave.-a sShort introéuction‘to the United Kingdom outlook after which
two paper’s were presented; one dealing with the Admiralty exper- -
ience in the Scotland Area, the other dealt with Admiralty acoustic
investigations in the area North of the Shetlands. The United
States representatives delivered six papers relative to the subject
under study and finally a proposed solution to the problem. It
appeared by the delivery of some of the six papers that the various
arms, ie, air, S8K, surface and SOSUS were in competition rather
than being complementary to each other,

SECRET eeed/2.
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4, The points considered noteworthy which emanated
from the above papers are:- A

(a) Admiral Martin's view that effort should be
directed to all submarines and not only SSG's,

(b) The conclusion drawn by a United Kingdom
representative that the era of the quietened
submarine is on us now in 1959, and will not
wait until 1965 or even until 1962, This
conclusion is based on the success of

(i) the noise reduction programme carried
out in the Porpoise class submarine;

(1ii) the reduction in snorting time required
in that class of submarine, therefore
the probability of detectlon has been
reduced drastlcally.

5 A further paper describing the progress of

Project ARTEMIS was delivered by a representative of the 0ffice
of Naval Research, Washington. The project was described as a
Long Range Active Sonar which takes advantage of deep sound
channels, It was stated that trial equipment for this project
would be installed off Bermuda in September, 1959.

6. ‘Following_a question period, three international
groups were formed., Each group was headed by one of the
national chairmen and charged with making recommendations on
what should be done under three categories, ie.,

(a) 4 long range peace time plan,

(b) An "Alert Situatlon", and a "War Tommorow™"
situation,

(¢) Short Term Peace, or "NOW" situation.

7. A direct result of the deliberations of the three

groups are the ensuing assessments and recommendations in brief:
(a) THE THREAT

Complete agreement was reached that the sub- z
marine in all its roles, anti-shipping,

missile carrying SSK, etc., poses the major ~
threat to the free world, and that a knowledge
of the number of USSR submarines entering the
Atlantic in peace time would be most valuable,

(b) C0‘<;ND VIONS »
The complete study group recommended that a
surveillanée barrier across the Greenland-

Iceland-United Kingdom line be instituted in
three phases,

...Q./3
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(b) (Cont'd)

(e)

(a)

e

(iil) War

(i) Peace

Establishing a fixed SOSUS type chain to

the south of Iceland to cover a depth of

300 miles, Continue to assess the effective-
ness of the system in the light of submarine
development and the development of the
detection systems, ie., Active Long Range
Sonar, or moored long endurance sonobuoys.

(ii) Alert

Imnediately add maritime patrol aircraft
with Jezebel capability followed as soon
as possible with SSK's to co-operate with
the aircraft,

qQ

Station SSN's as a backup for the SSK air--*
craft team to increase the kill rate. No '
profitable employment was seen for surface
ships in this barrier concept except for

air defence picket ships, who should be
given a better anti-submarine capability
than at present,

CAPABILITY

With present available weapons and detection
systems the above recommendations when implemented
should provide:

(1) A peacetime overall detection capability v °
O_f 75_’% . ’ :

(i1) A wartime kill capability of 15%.

(iii) With %he addition of SSN's a kill capabilityh
Of 30. - - e

OPERATION

It is proposed to operate the mobile force from

air bases in Iceland, and/or Northern United
Kingdom, The necessity to utilize more distant
bases could be a deciding factor in maintaining

the barrier in Wartime. In this regard, cognizance
was taken of the long range capability of the \
Argus aircraft,

The information from this barrier was considered
to be a most useful addition, if not the key, to

a wartime plot of enemy submarines,

et
_ SECRET
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70 (Cont'd)

(d) OPERATION (Cont'd)

The setting up of such a force for either
exercises or continious operations will
require that an appropriate command structure
be implemented; noting that most forces are

‘ now schednled for employment by NATO.

(8gd) R.L, Ellis

(R. L. ELLIS)
Lieutenant Commander, RCN.
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STUDY GROUP OF ANTI-SUBMARINE DEFENCE
OF THE GREENLAND-ICELAND-UK STRAITS AREA

The attached repert is an advance cepy and has
net yot been efficially appreved by anyone other tham the
Chairman of the Study Group, Rear Admirel W.I. Martin, USN,
cemmander Barrier Forces, Atlantic. The term "Alert” in
the context ef the report means a time of increased tensien
as well as a formal alert.

2e The deliberations of the study group were
guided by the remarks of the Chairman at the opening and
during the meeting. The salient points of these remarks
were:=

{a) The USN concept does not subscribe to an
all out nuclear attack and 30 day war,
i.0. MC 48 concept. Because of deterrent
parity, general war is improbable and the .
greatest threat is one of attrition in all :z
aspects. This concept is alse receiving
active consideration by the US Government.

{b) The USN is not prseccupied with the SSG
and their direct threat to North America.
It is primarily concerned with submarines
in general and their threat to¢ shipping.

(c) The almost complete reliasnce of the free
world on the safe and free use of the seas
mske the submarine the greatest military
threat. !

(4d) The most effective anti-submarine system
can be achieved in the entrances to the
Atlantic through which USSR submarines
must proceed. This will primarily be
through the G~I-UK area.

(e} To reduce the advantage of surprise the
movements of these submarines must be
accounted for in peacetime, hence the
immediate requirement fer the barrier.

(f) The establishment of the barrier should
be the requirement of every free werld
nation, particularly these berdering
the Atlantic. Every nation whe can
contribute should do =so.
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Se The essence of these remarks became the
agsumptions of the study group (TAB A)e

4. | The Canadian brief (TAB B) and comments
during the study noted:

(a) There is no objection to the concept
of the G=~I~UK barrier in peacetime.

(b) Canada was bound to NATO and the
Admiralts comments concerning no of o7
nuclear exchange and a war (or wars)
of attrition were contrary to NATO
policy to which Canesdian forces are
tuned.

(c) Once undetected access to the Atlantic

LK oo through G-I-UK gaps is no- longer

@vﬂ’}'ed&’ oy available, other entrances under the

Arctic Ice through waters of Canadian
p Archipelage may be usedes

N
%\ (d) The co=cordinated empleyment and

command of anti~submarine forces in

the Atlantic in peacetime through a
Canada=UR<US arrangement, in conjunction
with the employment and command in
wartime by SACLANT would require
resolution naticnallys

He The contribution that Canada might make %o an
ASW lgne in the G-I-~UK area would be primarily in a maritims
air patrol role.

6. In the UK brief (TAB C) and comments, it was
pointed out that the problem of committed forces and command
was also of concern to the UK. Experimental werk has been -
conducted in the UK end of the line for several years and is
continuinge The Admiralty believes that the era of the quiet
submarine is now here and a policy decision has been made to
stop work on passive fixed systems and transfer British
Research and Development teo study of possible active fixed
systems.

7. The UK delegation were particularly pleased
to note that protectien of shipping, and not the SS8G, was
uppermost in the mindg of the USN.

8. The conclusions are noted in TAB D. Those ef
rarticular concern to the RCN are:

{a) The system showing the most promise of
achieving continueusly, with reasonable
economy, a 25% detection and classificatien
capability (considered to be lowest peace-
time "sampling rater" te provide estimate
of submarine activity) against all types
of enemy submarines including nuclear
powered eperating in quietest mode
within 1962 -~ 1965 time peried is a .
pasgive aceustic shere based system
(Fixed system) with minimum mobile
(air) investigating forces.

.e¢e 3
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(b} Forces te be used in the G=I-~UK A/S
barrier in the event of sn alert sheould
be allocated now, previded with the
‘best equipment, stabilized and trained
as a unit.

(¢) The optimum G-I~UK A/S barrier in time
of inecreased tensien (alert) eor in war
should ceombine beth mobile ferces and
fixed systems,

9. The recommendations (TAB B) of particular
concern to the RCN are:

(a) Pr@vidé a Fixed System supperted by
minimum mobile ferces.

{b) Intensify develepmeant and productien
of leng-life Jezebel buoys (low
frequency passive listening)e.

{(c) Intensify development of the permanent/
gemi-permanent moored Sonebuey systen.

(d) Allocate, stabilize and train as a unit
now those ferces to be used on the G-I-UK
A/S barrier in time of alert. Examine
and decide upon apprepriate Command
structure. - ;

4

(e) Organize NATO fishing fleets to assist
in detection and reperting of unfriendly
submarines and reperting their owm,
positions.

10. A paper of interest to the RCN titled
mMiisconceptiens Abeut Destroyers" is attached. This was
presented te the Study Group but net included in the report.

Jenes),
~Commander, RCN,
OFFICER (STRATEGY).

OTTAWA,
14 August, 1959.
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DEPARTMENT OF NATIONAL DEFENCE 0208
CANADIAN JOINT STAFF —
CANADA
Reply to: 2450 Massachusetts Ave., N.W.,
Naval Member Washington 8 D.C,
US.A.
22 July, 1959

STUDY ANTI~SUBMARINE DEFENCE OF THE GREELAND-
ICELAND~UNITED KINGDOM (GIUK) LINE

Enclosure: (A OMBARLANT Ser 0013 dated 18 July, 1959 with
enclosure. - ‘

Submitted for the information of Naval Head-
quarters ds-enclosure (A), which has been received from the
é vs@gommander Barrier Force, U.,S. Atlantic Fleet, and contains the

ecord of the CANUKUS Study Group, which was held in Argentia,

qu 8-10 July, 1959.
18-\
Acas ‘\W@ 2 Tt is not known whether further U.S. comments
will be sent concerning this Study, but it is assumed any such

comments will take the form of follow-up action.

acis(® @ .
e One copy of the Study is being retained for the
present by the Naval Member. )

S\ sem—

<>
: ‘ COMMODORE
The Naval Secretary
Attention: ACNS (A&H) & ACNS (P) (with copy No. 35 of enclosure (A).

Qopy to: Canadian Maritime Commander, Atlantic (with copy No. 36
HMC Dockyard, of enclosure (A).
Halifax, N.S.

55 }\0
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. Ser 0013
' 18 July 1959
From: Comuander Barrier Force, U. S. Atlantic Fleet

To: Canadian Joint Staff, Washington 25, D. C.

Subj: Anti-Submarine Defense of the Greenland-Iceland-United Kingdom
{G-I-UK) Line; study of (U)

Ref: (&) CNO 1ltr ser 0020 1P31 of 25 May 1959

Bncl: (1) Canada, United Kingdom, United States (CANUKUS) Study
(3 copies) (8)

1. Enclosure (1) is the CANUKUS anti-submarine defense of the G-I-UK

line study prepared in accordance with the general directive sontained
in reference (2).

2. These advance ooples are furnished for your information, however,

they must be accepted with the understanding they bear no sanction at

tris time from any supericr command,

3. Upon removal of enclosure (1) this letter is downgraded to
Confidential.

We X, MARTIN

SICRET
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THE STUDY
CANADA, UNITED KINGDOM, UNITED STATES (CANUKUS)
ANTI-SUBMALRINE DEFENSE OF THE

GREENLAND-ICEL:AND-UNITED KINGDOM (G-I-UK) LINE

CANUKUS STUDY GROUP

Headquarters Cdnmander_Barrier Force, U. S.
Atlantic Fleet

U. S. Naval Station, Argentia, Newfoundland

8~10 July 1959
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SECRET |
1. Heading, CANADiANnUNITED KINGDOM-UNITED STATES (&ANUKUS)VSTUDY
Commander Barrier Force, U. S, Atlantic Fleet |
U. S. Naval Station, Argentia, Newfoundland . >
Date: 8-310 culy 1959. ' o : f A o
TI. Subiest. CANUKUS Study Graup; convehed for tﬁe pirpose of sfﬁdying the
Enti~-Submarine Defense of the Greénlandmléeiand~United Kingdom (G%I—UK) Line,
ITi, Problem,
Ae To provide practical 15ng term fedbmmeﬁdations‘for détéétion; class—
ification, tracking, and»iOcalizatién of the e%emy sﬁbmafinéé;transitting
the G-I~UK line, in peace; ot the time of an alert shd in wﬁfi
1, . In time of war these facilities; When combined wipﬁ,suitable
weapons, shEﬁld provide the means of dest§dyiﬁg enemy submarinés;
2, In time of peaée they should provide positive and aécufate means
of detection and classification, | |
3. When producing these recommendations,; thought éhquid be directed
towards fulfilling these requirements in the period 196241955; ‘
L, Concurrently, recommendctions are to be mede on:seuiteble
combination of presently availsble forces to achieve the most effective
degree of snti-submerine readiness in the event of."war tomoryrw,"

IV. Assumptions.

1., General Wer is'improbable, but Communist actions short of general
war will continue., The greatest threat to the Free Nations of the world is
attrition - attrition in the economic, politicel, cultural and miiitary
fields., No Free World Nation cen survive if the Communists control the seas.,
Since the submarine is useful to the Communists in all their efforts toward
world domination, the éubmerine is one of the greatest threats to the Free

) .
, SECRET
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World; therefore, ;nti—submarine efforts such es the'Greenland-Iceland—
United Kingdom (G-T-UX) anti—sﬁbmsrine (4/8) barrier are of utmost importances

2, Frow the Free‘World point of view, 4/S effort should be directed to
2ll Comrunis® submerines uithoﬁi dﬁdﬁe emphasis on the SSG. A11 types of
“ubmarines have canebiliities ezeinst sbipping and threaten control of the seas.
Submerine launcﬁédﬂéurface ﬁ@ anrface missiles are a threat only in the
general war situation. |

3. An A/S barrier 2t the G-I-UX line will provide the best capebility
w0 account for Communist submerines entering the Atlantic,

h> That the Communists possess.a technical capability to produce nuclear
powered submarines by 1965 in sufficient quantity to require this study
group to consider thet factor in it's deliberations,

56 Thet technical advances will be mede in the period to 1965 toward
quieting both convéntional end nuclear submerines, Furﬁher, that Cgmmunist
advances in technicel aress will epproximately equel those achieved by
netions of the Free World,

6. sny system selected for the G—I;UK 4/S barrier must be capable of
detecting and clessifying 25% of nuclear powered submerine transitors
operating in quietest mede in a continuous unalerted condition. idditionally,
the system must, when suitably augmented, prdvide a 50% capebility of detectior
and classification sgainst the seme target, when in the alerted condition, and
have a 50% kill cepebility in wer,’

V. Facts Bearing on the Problem,

1. Forces.of the Tripartite Group, Cenada, United Kingdom and the United
States are heavily committed,
2+ The cost of mainteining en i/S barrier consisting entirely of mobile
forces in the required strength on the G-I-UK line on a continuous basis over
an indeterminent time span is prohibitive,
' 4 L SECRET
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L. Discussion,

A. The CANUKUS (G-I-UK) study.group met at Héadquarters, Commender
Berrier Fdrce, U. S. Atlentic Fleet, U. S, Naval Station, argentia, Newfoundland
at 7830 on 8 July 1959 end édjourned at 1700 on 10 Jﬁly 1959. A list of the

reprresentatives of the three countries is contained in Appendix I, The

zes’gnment is indiceted by the listing of the functional title of each
representative under the "Present Duty" cclumn in ippendix I,

B. The meeting was opened by o message of greeting from the Shairmen,
Rear hdmirel W. I. MiRTIN, USN. In addition to his greeting he charged the
study group and esteblished the pattern for the discussion. The full remarks
of the Cheirmen are conteained in Appendix Ii.

C. Following the remerks of the Chairman tﬁe meeting proceeded with the
formel presentations. Canade was the lead off natioﬁ,_folloﬁed in turn by the
United Kingdom and the United States. The following prepared papers were
given: |

- 1ls Canadien Brief,

ICDR R. L. ELLIS, RCN hppendix IIT

2, & Proposal for a Moored Soncbuoy for
Large firea Surveillence,

SQD/IDR G. G. 4GNEW, RCAF Appendix IV

3s United Kingdom Brief,
CiPT I. L. M. McGHOGH, RN hppendix V
Le U. K. Status of Systems on? Equipment

Appliceble to the General Directive
of the Study Grqup.

Mr, R. J. GOSSAGE hppendix VI

5 . , SECRET

000086



ZECRET

54

9o

R

British Admiralty fcouotic Investigations.

Mr. ia. Ge D. WiTSON

car J, 2. LIV, USN

Stetue of Alr Dystems and Touipment,

C/PT S. L. PRICKEIT, USN

NATO Fishing Fleet Potential in £/8
Sarveilionce,

ICDR R. S. CERNEY, USN

Operational Lspects of Mobile and Fixed
Systems, '

ICDR D. D. DUNTON, USN

Mobile Force Requirements for en fnti—
Submerine Trensit Barrier System in the
G-I-UK Line.

Dro L. S, MASON, OEG
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Appendix VII

g

Appendix VIII

Appendix IX

Appendix X

Appendix XI

Appendix XIT

Ds Formal presentations were followed by discussion of possible solutions

to the problem of the 4/S defénse of the G-I-UK line categorized into the

following groups. Each of the categories are listed with a summary of the

cdiscussion immedietely following:

1s

Lccented degree of barrier effectiveness.

a, Discussion.

[y

(1) Aésﬁmption 6, indicates thot the accepted level of barrier

effectiveness in an unalert condition ageinst 2 nuclear powered submerine

operating in its quietest mode was 25% detecticn and classification. It was

considered thet 25% was the lowest "sampling rate" which would; in peacetime,

provide a realistic estimete of Communist submarine activity.

ERTEY
T
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: 5 (2) A reyuirement to increase this rate tb~50%_wws assumed for
alerted snd wertime concditi-ns, znd wes so established in crder to achieve a
kill rate cf sufficient magnitude to be an effective deterrent ond to provide

depleting attrition to the enemy submerine force.

2, Gonsiderations of Fixed and Mcobile Barriers dpplicable to the G-I1-UK

a, Discussione
(1) For militery reesons, it is most desirsble thef a mobile
berrier force be used to provide for defense of the G-I-UK line. Certain
aspects of mobile force operation, however, meke this impracticsl. The following
discussicns set forth aspects of fixed systems apported by mobile forces and of

a barrier comprised entirely of mobile forces.

(2) Fixed System with Mobile Investigative Forces(advantages),

ls When a requirement for-CONTINUOUS percetime
surveillancé must be fulfilled, a fixed system, combined with minimum mobile
units provides the most economical means of establishing en enti-submerine
barrier, This economy is realized nct only in the initial installation, but,
more important, in continuous 1ong‘term operation,

2+ Though fixed systems now availeble are passive, a
growth potential to provide sn active cepzbility can be included in preparation
for the time when a quiet submerine cen be placed in operation By the Communistsge

3a A-paséive fixed system is availsble now in the form
of LOFAR equipment such as installed by the United States in the Atléntié and
Pacific Sound Surveillence Systems, |

| 4s Such a fixed system.provides surveillance without

excessive demends on the operating forces,
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000088



Document disclosed under the Access to Information Act - {
Document divulgué en vertu de la Loi sur I'accés & I'information”

SECRRT

~
x4

5e A.fixéd installetion meintains a continucus all
reathen capability. While turbulance from severe storms mey degrade LOFARGRAMS
o an exbdnt, the reduction of shipping and fishing activity compensates for thi
degredation by reducing the number of noise sources,

(t) Fixasd Svetem with Mobile Investigetive Forces

1. A peccetime vulnerzbility exists in that fishing”'
tremlers, anchoring ships end/or intentional grapnelling mey disrupt or dislocat
cables leaid on the ocean floor, In wartime, protection against such actions
con be taken, but in percetime, freedom of the seas mekes protection'difficult
Lo provides

2, Any fixed system now in existence or likely to be
developed in the future requires some type of mobile investigative force to
classify, end, in time of war, tc kill the transipofg Mobile forces also
eonduet surface surveillence,

3. 4 fixed system cannot be relocated inlthe event of
relocation of the threat,

La Any detection system cen become subject to counter—
meesures such es spocfing or jamming. & fixed berrier however, may be at

somewhat greater disadvantage then mobile forces when such rctions occur,

(¢) Mobile Barrier (idvantages), |
| l. By using mobile forces, flexibility of émployment is
retained, The location of the entire barrier mey be chenged ot will, as may any
portion or unit thereof., Mcbile barrier forces may be shifted to other aress or
to other purposes as the military siturtion dictetes,
| 2s Units of a mobile bafrier, being comprised of ships

and-aircraft, possess an inherent capability to carry snd employ weapons with
which to effect a kill, 8 SECRET
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3. Acts of hostility against mobile forces are more
c.early cdefined, while in the case of fixed systems, ects bordering on
20583Llity may be declared es accidental or inecdvertant by the perpetrator,
Lo Mobile forces have a cemonstrated capability to
establish ~nd maintain 2 berrier for short pericds in the G-I-UK line during

exercises end periods of internationel ten51on.

() Mobile Barrier (dissdventages).

1l. The cumulative cost in meney, forces and personnel
of a berrier composed entirely of mobile forces, with present or near future
capabilities, would be prohibitive to support on a long $erm continuous basis
in peacetime,

2+ Mobile forces employed on such a barrier in pcace—
time are subject to degradstion of ef¢ect1veness imposed by monctony and
fatigue,

(2). In disecussing 2nd studying the above'major points, the study
group deduced that the basic decision, when considering continuocus peacetime
surveillance wes resolved to: elther the case of fixed 1nstellstlon supported
by minimum mobile forces, or to reach the cecision that continuous surveillance
was not feasible in the forseeable future within peacetime economy,

3« Consideraticn of Fishing ictivity in the sirea of the G-I-UK TLine.

a, Discussiona

In ccnsidering eny d.etecfion anc classification system for the
G-I-UK area the problem of theifishiné fleet becomes real and grest, Fishing
beats have diesel engines with signetures very similar to a submarine and they
are concentrated in great numbers iﬁ the G-I-UK area where meximum A/S
‘survelllcnce is requlred In peacetime when no positive control is possible,
the problem of the fishing boat is crlppllng. In wertime, depending on the
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uituetion, control i the fishing boat is still a proolem. As beef becomes
searce the need for fish becomes greater, The locetion of concentration of
Siehing boats in the Norwegien Sea wes an early influence on the meeting in
Jeziding vpon the location of the G-I-UK 4/S barrier., In peacetime if a
northward Jooking fixsd systom were installed, the investigative fcrces would
he owamped Lrying to develope all contects in the area, Further and releted
o the locaticn of the barrier it wes ccnsidered thet Communist submarines |
might well be operating in the Norwegian Sea pursuant to normal routine
training and the fact they.wére there would not neceésarily constitute a
significant threat., The combination of the above two lines of thought
influenced the final locetion of the G-I-UK A/S barrier, Fishing activity
will heavily effect the operation of 2 surfece plot, however, it wrs considered
that this prqblem could be pertially sclved by eeriel reconnaissance in
establishingvthefé;glo;;\af the fishing fleets, and this appears possible to
achieve with existiﬁé”?orces with little expense during peacetime,

Another possible contribution to a solution of the problem is in
organizing all NATO fishing fleets. A\program appears possible that would
provide these benefits. Knowledge of the locetions of friendly boats would
assist in.maintaining a valid surface plote By use of their own "fish finders"
or by providing them with simple soner anc communieafion equipment, a valueble
source of detection end reporting of unfriendly submarings potentially exists
in the ares of present concern. However, ﬁhe group recogniéédhthaf the
competition among fishermen is keen and knew that one Qf the drawbacks to such
a program would be the reluctance of fishermen to freely <disclose their
positioné. .This might be countered to a degree by providing weéther deta .

and safety through the adventages in availesbility of search end rescue.

10
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Ls Reguirement “for a Surfece Plot,

as Discussion,

The more the subject of the requirement for a surfece plot was
discussed, the more axiomatic it became that for any A/S barrier to be effective
o surface plot wes essenticl. The megnitude of investigetion snd elessification
ir already so overwhelming 2 tesk that meximum eliminstion of friendly tergets
is mendatory. One of the ways the surface plot could be achieved is with the
air defense berrier aircraft (WV-2) on statiss over each segment of the £2De
One aircraft et an ~ltitude of lO—i2 thousand feet hes é radar horizon of about
125 miles so thaf such an aircraft on station could provide surveillence over
an area of 250 miles in diameter. A surfece plot may be achieved in a number
of ways. First the WV-2 is capabda of maintaining the plot in ite own CIC,

A second method would provide terminel autometic relsy (BELLHOP) transmissions
from the WV-2 to a surface plot at some surfece staticn éuch as a picket
destroyer type (DER) .or at a shore.station. A third; and promising method
would utilize radar scope photography of 2ir defense barrier airecraft diéplays.
Films brought to a common point would make possible a niaster plot of surface
tergets. 'Through this meens, progress of ships, photographed at appropriete
reguler interveals, could be maintained current on a ccmposite display.

If an air defense barrier should be esteblished on the G-I-UK line in the
near future some aspects of the surface plot may be possible of early realizats
ion, (A fuller discussion of the/iprface plot consicderations is contained in
Appendix XII,) ’

It is believed that, though not specificelly a surface plot, all-known
Communist submerine activity should be recorded from all sourcss- availeble and
a plot maintained ashore in order thet operatiocnal eecology may be developed and
Studied and 211 possible intellisence gleened therefrom,

1 ' SECRET

000092



7
£

-

Document disclosed under the Access to Information Act -

Document divulgué en vertu de la Loi sur I'accés a l'information

SROT
ullr(.ukﬁs

5. Peacetime Anti~Submariné Utility from Aierefense_Barrier Forces.
a, Diccussion,

Meintenance of certain oir defense berriers is a éontinuing
commitment. Air defense brrriers end the equipment requirecd in the air
cefcnsc mission is not perticulerly compatible with anti-submarine operecticns,
liowever, the air defense berriers sre being meintained at.high cost with
corrosive effects on men, facilitieé, end equipment involved, The concensus
ves thet a strenuous effort must be mede in order to gain moximum feesible
enti-submarine capability from this costly operation,

| If en air defense berrier on the G-I-UK line is established, equipment is
available that could zive the air defense brrrier airerrft some A/S caepability,
By modifying the aN/APS-45 height finding system and adapting terminel auto-
matic relry equipment (BELLHOP) to the system surface, surveillance capsbility
could be echieved, Further, SOnobﬁoy monitoring end telemeteringvequipment
could be added, This installeticn could be mede with a2 small weight penalty,
end its presence will not detraétnin any sense from the cepebility of the
aircreft to.perform its primnry'mission‘of eir Jdefense, A full discussion of
the aveileble equipment is contained in Appendix IX.

Surfsce forces in the air defense harrier are compdsed.of DER'!'s mainteinirn
continuous stdtion‘ At presentvlittle anti-submerine caprblility is realized
from these ships Jue to stetion spacing and limitetion of equipment installed,
It is considered however, that apprecicble improvement could be mede in the
ship capability by providing the DER's with the following:

(a) Variesble Depth Sonar,which will permit employment of scoustic

conditions below the leyer end thereby increcse, apprecicbly, detection renges
of installed sonar eguipment.

12 | | SECRET
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(b) LOFAR end UODiR gapability, In the present stote of the ert, i/
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£Q4 3 LOF.R/CODIR equirment, in conjunction with radio receiving equipment and
sireroft soncbuoys would provide a péssive cepability to e redius of about 35
riles en 2 snorkeling submerine, This eguipment, now used in aircraft under the
cole nime JEZEBEL, is in production, #nd while it does have limitaticns, with

tha alvent of moored buoy systems, might a3l considerable capability,

(¢) Dronc inti-Submerins Helicorter, Sonobuoys are required in
conjuicticn with the LOFAR/CODIR techniqﬁe set forth above, & drone helicoptef
might give felxibility in buoy placement; 28 well »s prdéiding a weapon delivery

system for long range attecke

(¢) Explosive Echo Renging, Though at presen£ liﬁfle application for
explosive echo ranging for surfece ships is foreseen, so little is required to
providc this capebility thet, in conjunction with LOFAR/CODAR and the drohe
helicopter, some advéntege mey be gained for reletively little expenditufe of

fundso

6o Mobile Fcrce Requirements.
a. Discussion,

After carefully considering the teool provided by the spectrum
anaylsis of underwater sound commonly known ss LOF.R, and realizing the
possibilities of extracting more and more intelligence from the history end fhe
signeture s experienced is gained, the concensus of the group was thet no system
could be exclusively fixed. To fulfill the requircments of the general directive,
under the conditién of PE.CE, ALERT and Wiil, mobile forces would be réquired
uncer 21l circumstances. In PE4CE they will be required for investigation and
classification, In time of ALERT they will be required for the same ressons in
addition to their capability to bring the level of detection and ciassification
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up to the accertable ﬁ' enteges, In WiR the mobile fo s will be required

for all phases; Increased detection and clpSsification,xtracking, locelization,

~n¢ the uldimate - the delivery of the wespon for the KILL. With the basic

assumption in mind that 25% detection end classification is the minimum sampling

acceptable on a continuous unalerted peacetime condition; it was ggreed that it

is not feasible economicaliy to attemst the job with only mobile forces over an

undertermined time spen - thet might drag on for 10-20 years, who knows? Even

with the fixed.system accepted,'éndvﬁeed for mohile back-up ~greed upcn, the

metter of the undetermined number of yesrs ahesd heavily influenced the

decision on what level of hack-up wes the minimum acceptables 'fhe conclﬁsiohs

and recommendetions thet were finelly generated ere not so muéh whet the group

thought was required, but the force level}thet dpuld reesonabiy be provided in

the peacetime éituetion ovey the iong ﬁaui aheads

In coﬁsidering the fofée fequiremenis under the'éonditioh of LIFRT and WAR
TOMORROW force levels were genefally though% of 25 the reQuirémeﬁ% pfiof to the
installation of the fixed system,

h strong combinstion of mobile forces could provide the degree of A/s
readiness required in the G-I-UK ares and it »nrobably 1s within the capability
of the three nstions involved to mobilize snd provide them in périods of world
wide tension (ALERT) or in WAR.

The forces selected for this task under both the ~LERT and WAR TOMORROW
condition are large, but they are the minimum that the group felt could do the
jobe For a fuller discussion of force requirements see Appendix XII.

The problems surrounding the employment of these forces was thoroughly
discussed end covered such areas as basing, logistic support, improvement in

all ereas of communications and nevigation facilities, end particularly the
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“aced for autometic blin. lending equipment for aircraft uperating on the A/S
Sarrier from northern UK beses. hs this berrier is mainly e submerine/air
tarrier ihe matter of sufmerine tc eir communicetion improvement is & metter

of =r2at nrgency. Tt was emphasized that the need for development of tactics
Tor mcbila forces was great, and thet tectics for utilizetion of active sonar
techﬁiqpes saould 2lso be developed if their use shculd become mendatery.

I early beceme apperent to tHe group thet the'extentvto which the 4/S
barrier on the G--I-UK line can be meinteingd in war will depend meinly upon the
atiiity to operate aircraft in the face of enemy oppositibﬁ,‘.The ability to use
hasss remote from the area might well be the deciding factor in mzintaining the
L/S barrier, The submerines should be zble to maintain their stoticns with a |
low ettrition rate, In this.context the value of the Cenadien Argus aircraft
and the RAF Shackleton MK-3 with their long ranges and extendéd endurance came
into cleér focus as. how long range aircraft with this cepability mey be
essentizl to maintain the A/S barrier on the G-I-UK line, Details of the
irpgus capability ere contained in &ppendix III, The Shackleton MK-3 hes an
endurance of 18 plus hours in the 4/S surveillence role,

7. Shallow Water Surveillencea

a. Discussion,
In any system selected 2s the 4/S barrier on the G-I-UK line, as
is the case of 2ny A/S system be it fixed, mobile or fixed/mobile, at the-v
present state of the art, they work better in déép water, |
Control of the shellow water aress present a diffiéult technical problem,
but such control would have a great advantzge in narruwing the front and.reducing

the labor of the mobile investigative forces,
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One of the means by which the shallow water probleh could be hendled is
thirough megnetic detectién. At the present time megnetic detection is rossible
in very shallow water (less than 150 fathoms), Magpetic detection devices mey
be more expensive than acoustic detection, btut the clessificatiohryroblem is:
easier. Even as a very limited adjunct to the fixel acoustic instolletion any
¢evice that shows any promise is worth looking at,.

The ﬁeens most readily evailable féf'solving the shellow water problem,
applicable to the wartime siturtion, is deep moored mine fields. A satisfactory
mine for this purpose is avalable, (similar to U. S. MK-6, MOD-8 or lster models
with the same characteristics) but of course not now stockpiled in the quantitiec
thet would be required, Howevef; they could be produced snd plans prepered to
sow deep moored mine fields adjecent to all mein headlands on the G-I-UK line,
These mine fiélds would have to be deep enough to be of no dangér to surface
shippihga |

8+ General meterisl improvement of vehicles, equipment facilities,

ae Discussione.

Throughout the deliberation of the G-I-UK study group the
gambit of 4/S requirements ﬁas run; While most of the discussion under this
category applied to the vest and genersl subjeet of anti~submrrine werfare |
improvement, solution of many of thesé problems would have 2 direct bearing on
the effectiveness of an 4/S brrrier established on the G-I-UK line within.the
time span of the besic directive, 4As a matter of reference those items consumin;
_a heavy portion of the groups discussions are listed, |

(1) Intellicence, One of the most urgent items of operational
intelligence needed is to determine source levels and line spectrum components

of the rediated noise of Communist submarines, The group was aware that
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Jjimived efforts in this fielc are in beimg, but intensitication is urgently
repired, 4n important adjunct to collection of intelligence is the dztermi -
wticn. 07 estimates, calculations end. every other meens available, the noise

derrels of future conventicnal and nuclear submerines.

(#) Sonmar Equipment. Until now, it has been 2 conception

thol destroyer types were limited to astive mesns of detection. It is
consilersd thet a cepability mey exist in passive equipments such as the
IN/FQR-28 for destroyers, (For further details, see hAppendix VIII,)

(3) Noise Reduction. Noise reduction for destroyer types

 bhas been approached, not . from the:poinﬁgoffavoiding detection of the
destreyer by the submarine, but rether to reduce the selfénoise as a limiting
factor in destroyer sonar. Hull damping, sonar dome damping aﬁd dome
relocation heve given reasonable gein at low cost. Noise reduction in
.submarines has been continuously under study, and great strides have been
teken, An outstending example is the British PORPOISE class. with resilient
mounted snorkel mast, main engines and quiet propellers,

(4) Active Fixed Systems, The U. S. Navy Project ARTEMIS.
~ and the Royal Navy.Project VERONICA are reseesrch projects pointed toward
ective detection systems based on fixed instelletions. Representetives of
both navies presented short briefs on the progress of thése.projectsa

(5) Communication and Nevigation Systems. ' The G-I-UK area

is one in which electronic propagation is poor and in which climetology is
unfavorable, Utmost effort must be made‘to-provide'reliable communicetioh end
nevigation systems forrboth ships and-aircraft aﬁd blind lending sysfems are
considered mandatory to provide aircrsft with a bonafide all-weather
capability in the G-I-UK area,- |

17 ' o SECRET

LY e e 400008



1]

Document disclosed under the Access to information Act -
Document divulgué en vertu de la Loi sur I'accés a l'information

SECRET

(6) Electronic Countermeasures. The group discussed

frproved eloctronic cowateimeasures equipment for airceraft, It was rscognized

“that dmprovemsnt dn BCM equ¢pmﬁn+ car. be achicved in smell increments, Peace-

time ccoronr, howaver, lictetas the ot Ww1iess aﬁp?ec1atle‘ga1n in capebility is
anlievel in replacensrt, use of presenvly installed unjts to servize-life end
appears prudeat, To cany the submerine the uursstri tbﬁ use of his rader,

e

effective 479 Bervier operati-ns will require thet berrier ships and aircreft
have an S0M capabili-::.yg

‘7) B: ;g_fgéilitiqg& & comprehensive review of base
facilities which might be used for basing of both aircraft and ships is
nacessary., In this connotatibn, cistant beses for long renge aircraft must
be thoroughlj examiﬁed due to the numbers of forces required snd the militery

reesons fully discussed earlier in this paper.

(8) Moored Buovs. Discussion was conducted at length

on systems of fields of permanent/éemi—permenent moored buoys with a LOFAR
capability. The group strongly concurred that this system showed sufficient
promise to merit acceleréted research end development aﬁtention, (4 full
discussion of this system appears in Appendix iV.)'

(9) Training. The formation and employment of the
U. 8. Navy Task Groups hLFﬂ, BRAVO and CHARLIE have provided some insight
into problems of A/S training, In this context, the study greup considered
formation of an 4/S barrier.foicé, to be allocated, organized, stablized and

trained es a unit. This should include CANUKUS forces. It wes also

discussed'thatvthe commend structure of the i/S berrier force be developed

in peacetime,
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(10) Qceanographic Forecasting, To insure that best

2use can be made of ecoustic systems, an ocesnogrephic forecasting orgenization
was discussed to enable the operstionel commender to decide on the correct

~ disposition of forces»?nd to permit unit commenders to meke the best teoctical
decisicn under preveiling conditions. Whet is envisioned here is oceanegraphis

prognostication similar to meteorological forecesting,

(11) Area Priority. It was pdinted out that once a
barrier system is placed“in.o?eration, the Communist must find new avenues by
which the vital Atlantic shipping lenes can be approached, E§amples are under

, ’ Llarcresy
the Polar Ice Cap, north of Greenlend and through the Beite=Isde Straits,
This may dictate consideration of'A/S defenses .in other areas;

(12) Emphasis, The group considered it approrriate
to emphasize that action is required nowrto start in some areas, The time
element of the basic directive is so stated that deléy is not permissible,
fwaiting of research and develoyment items is a luxury we cannot afford.

E. After considering the Problem, the Assumptions, the Facts, the
formal presentetions ond the provecative discussions that followed, working
groups were‘formed‘and a fu1l~day was -deveted to formulation of tentative
conclusions =nd recommendations under the following broad areast

Group I. LONG RANGE (R&D), CDR J. P. KELLY, USN, Cheirmen,

Group II. ~LERT/W:R TOMORROW (MOBILE), CiPT. I. L. M. McGEOGH, RN
Chairman,
Greup III. PEACE. ICDR R. L. ELLIS, RCN, Cheirman,

Full composition of the sbove working groups is contained in Appendix XIII,
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Fa The lost day of the meetings was cevoted to Iresentations by the

thres group chairmen ond the conclusions and recommendations of their working
groups. Each paper wes thoroughly discussed snd the final conclusions and
recomencations thet follow as Parts VII and VIII of this study were arrived

at by the concensus of the group with the most rossible objectivityy

i AT,

e
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VII. Conclusions,

Ot at——

a

i, The system showing the most romise of achieving continuously

with reassnable economy, a twenty-five (25%) percent dctection and

‘.

classification capability ageinst all types of eneny submarines includs

ing nuclear powered operating in its quictest mode within the 1962-1965

P
[

time period is 2 passive acoustic.shore:based systenm (Fixed Systen).

l. The most suitable location of this systam is at present con-
sidered fo be in the ares irmediately south of the G-I-UK line,

2. This system rust have'usé in'canjunction with and/or be capable
of conversion to future active systems,

3. The minirum of mobile investisating forces for the fixed
systems will require -~ two long range patrol aircraft at readiness in
Iceland and one such aircraft at réadiness in the northern.United
Kingdom, These aircraft should investizate and assist in classifying
contacts evaluated by the fixed systems as possible submarines.

L. Concentratioh of fishing activity in the area of the G-I-UK
line severely complicates employment of any detecti-n and, more particu-
larly, classification system in pence and to some extent in war,

B. In order to give a greater degree »f early warning in war,
against submarines proceeding towards theé northwest approaches of the
United King&om, it is considered desirable to cover an additional area
to the North of the Faeros-Shetland line. For roasons of economy this
system should be designed and installed concurrently with the G-I-UK

system,
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. Co With theé com letion date of 1962-1965 for ‘the é—IﬁUK‘System a
requirement, a calculnted risk must be taken and work strrted now on
the fixed system, However, fixed systems amdmobile systems including
pPermanent and sémi-permanent mrred buoy systems rust be continually

examined with a view toward a gropriately varying the em-hasis on the

P

selected system as develorments indicate,

D. Effective operatisn of the A/S barrier on the G-I-UK line will
require a surface vlot, For this ;lot to be effective a relative idea
of the shipring ecology of ‘the G-I-UK area under normal peace time
conditions must be »btained,

E.. An electronic countermensure capability, a2t least equal to'that
presently installed, should be retained in aircraft. and ships, and should,
in all A/S barrier operations, be used to the maximum,

F. DPeacetine anti-submarine utility should be gained from the air
defense barrier operatins if an air Qefense barricer is established on
the G-I-UK line,

G. Forces to be used ih the G~I~UK i/S barrier in thc event of

now ' , —
an alert should be 2llocated-ypwy proviced with the best equipment,

stabilized and trained as a unit,
H, Effective G-I-UK A/S barricr aircraft speratisns will require
realistic all-weather capability including blind 1anding equipment.
Such equipment will be essential to sustaining aircraft sperating on the , -
fron Iceland and northern United Kingdom bases.
J. The optirum G-I-UK 4/S barrier in time of increased tension

(ALERT) or in war should corbine bsth mobile forces and fixed systems,
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However, prior to installation of the fixed systems in the e&ent of

MERT or WAR TOMORAOW a -etrong comﬁination of mobile forces could provide
the required A/S barrier,

K. The extent to which the barrier on the G-I-UK line can be main«
tained in war will depend mainly upon the ability to continue to operate
aircraft in the G-I-UK area in the face of enemy opposition, The ébility
to use air bases remote from the area misht be a deciding factor in main-
taining the barrier, (In this context the LiGUS aireraft With its very
long range and the SH.ACKLETON MK~3 with its capabil*ty of 18 hours plué
in the surveillance role are the only ai:craft in being which could
Aperate effectively from distant bases in support of the G—I;UK AS

"barrier,)

L. Deep moored mine fields off headlands aoﬁid be ho danger to

surface operations and théy would augmentithe barrier in pime of war by <

narrowing the front,
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VITI, Recommendations,

Ao LONG R.NGE.

1, Provide a Fixed System surrorted by minimm mobile forces,
canable of a 300 nautical mile depth of detéction in the area immediately
south of the G-I-UK line, This system sh-ulds |

a. Be capable of achieving o twenty-five (25_percent detection .
and classificatisn azainst all types of enemy subnerines, including
muclear powered operating in its quietest Modeyon a continuous unalerted
basis, ‘ |

b. Be capable of being augriented by additional mobile forces
to increase the detection and classificatisn to fifty (50) percent during
perinods of alert, with a fifty {50) percent kill probability during war,

| c. lMake full use of coaxisl cable techniques which will allow

the termination of all cableé at a commoﬁ'shofe terminal such as in
Scotland. |

2, Start irmediately and conduct necessary oceangraphic, hydro-

graphic, bathymetric, and acoustic¢ surveys in the selected area south Y
: #
: 4
of the G-I-UK line, PR
. ) ~a . ?
3. Start immediately, political negotiations for site locations
for the fixed system in the G-I-UK area, ot
4. Establish a phased'ﬁroduction and installation program for ' P
o . ' * g
the G~-I-UK fixed system with a view toward completion in the 1962-1965 C
period, o " Ry
2k SECQRET
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5, voncurrently provide a fixed systen similar to  that described
in paragrara A. 1, above in the area immediately to the north of Faeros- o

fhetland line,

A

6., Be prepared to stop work on the installation of fixed systems '
2t Any time the state éf the art indicates a bettef system can be achieved
within the time span of the peneral directive, 1962-1965,

7, Tlanning for insta iation of the fixed system should establish
a priority list for the array locations in orcder that themrst crucial
units may be activated ot time of an ALERT or in WAR.

8. TProcure and stock pile suitable mines for laying deep moored
mine fields off headlands in time of War,

9. Provide operationally acceptable base facilities, including
pre-stocking of necessdry logistics, including weapons, for sixty (60)
long range patrol aircraft and seventy-two (72) crews or equivalent nmurber
of crews of non-U.S.‘“ircraft. One of the bases should be located in the
northern United Kingdonb‘ |

10, The following ressarch and development items should receive
a high priority nows

a, Improve SSK capability by genecral (back} fitting of latest
long range very low frequency sonar,

b, Intensify development an productian of long-life JEZEBEL
buoys,

c. Intensify development of the permanent/semi-permanent

moored sonobuoy system,
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ds Intensify efforts to keep abreast of radiated noise
patterns as nuclear submarine become quieteré

Ce intensify eff;ris to develope active acoustic systems

atible with installed passive systems,

B. PEACE.

1. Determine the tyne an? scale of shipping survey required
for operation of an effective surfsce plot, This should be accomplished
by:

a. Conducting a pre-G-I-UK 4/8 barrier statistical survey
over a protracted period of time, This may be acemplished by utilizing
long range patrol aircraft at medium altitude making & continuous photo-
graphic record of the raddr display,

b. With technique similar to sub=peragraph 1. a, above,
conduct widespread radar reconnaissance with high altitude aircraft,

2. Be prepared to gain peacétime anti-submarine utility from
air defense barrier operations if air cefense harrier is established on
the G-I-UK line by:

a, Providing air defense berrier destroyer types with add-
itional anti-submarine equipment such as LOFAR, CODAR, Variable Depth
Sonar and Explosive Echo Ranging as a matter of urgency.

be Providing air defense barrier aircraft with the following
capabilitiest

(1) Surface Surveillance, This may be had by modifying

the AN/APS-45 height finding system and adapting terminal automatic relay
equipment (BELLHOP) to the system,

26
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(2) Somobuoy Monitoring snd Telemetering,
3. MAllocate, stablize and;frain as a unit, NOW, those forces
] to be used on the G-UK i/S barrier in time of alert.
a. Examine and'decide.upon anpropriate command structures
L, Provide mobile forces to be used in the G-I-UK L/S 5arrier with
. the following: ' o .
| a. Reliable on-line cormunication facilities,
b. Reliable communication facilities between submerged
submarines and aircraft,
¢, Best available detection and classification equipment in
all units, |
de Best available weapons,
eé Improﬁed navigati»-n ails thraughout the G-I-UK area.,
f. Automatic blind landing systems for 4/S barricr aircrafii_
5e Inteﬁsify exercises in the G-I-UK area to fﬁrther the effect-
iveness of the 4/8 barrier forces under varying conditionsi
6. Intensify cofforts to detcrmine source levels and lihe spectrum

V(b}J components of the radiated noise of Communist submarines,

7. Organize NATO fishing fleets to assist in detection and reporting
of unfriendly submarines, and reporting of their owh positinns,
C. ALERT,. | _
1, At the time of an alert the following actiosn should be
taken:
a. Bstablish immediately an aircraft-laid long life JEZEBEL

sonobucy barrief to the south of tbe G~-I-UK line.
27
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(1) Provice forty-eight (48) 1lonz range patrol type
aircraft for this mission. \ |
(2) Base the aircraft as near as possible t; the operat-
ing areas, |
2, Sail immediately available SSKs up to eighteen (18) in number
in order to establish a mobile A/S barrier in the G-I-UK lihe,

‘3. Augmentation to sixty (60) aircraft and sceventy-two (72) crews
will be required ofter ten (10) days in order to maintain six (6) aircraft
continuously on station in Supﬁoft of'thevA/S bafrier.

Le In fulfilling the above requirement fbr 60 airqraft, utilization
of the very long range ARGS aircfaft and long range SHACKLETON MK-3
aircraft should be to the maximum extehﬁ'possible.

s . WAR _TOMORKOW.

l. If mot afforded the alert period, first action would be the
implementation of all items'under ALERT abéve.

2, Arm all forces, _

3, Reinforce the A/S Barrier established on the G-I-UK line under
the ALERT condition by addition of 3 SSNs.

Lo Provide logistic support and back-up forces to maintain con-
tinuously on station 18 SSK, 3 SSN and 6 Long Range Patrol aricraft.

5. Lay deep moored mine fields off appropriéte headlands,

6, Activate any portion of the fixed system that may be installed.
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IX CIOSING,

iAs Chairmen I heve this date reviewed snd approved the CiNUKUS Study
of the anti-~submarine défense of the Greenlend-Iceland-United Kingdom Line,

The membership of this study group is highly qualified in their special
fields 2nd each made a significent contribution to the deliberations leading
to the final report. The group, as a whole, was the most consciencious
and hardest working with whom it hss been m& pleesure to work, Recognizing
" the immense scope, staggering complexity, and frustrsting unknowns in anti-
submerine warfare, this group dediceted itself from the outéet to provide
- sound guidence in finite terms for superiors who are cherged with making
decisions in the A4/S field., In asserting thet we have accomplished this,

I would have to follow it quickly with the statément that it has been done
on the basis of best informetion available today..

There ére many developmenté which promise iﬁproved submarine detection'
and classification° The value of some of these will be proven or disproven
within the next year. In the light of this, it is prudent that the
recommendations of this study group—some of which must be implemented
almost immediately in order to realize a useful barrier in the 1962-1965
period—-be reviewed by study groups, similer té this one, to insure the
best barrier possible from the stﬁndp01nt of éffectlveness cnd economy s

w. I. MARTIN
Rear Admiral, U. S. Navy

Date: 18 July 1959 -

SEC
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GREETINGS BY RADM MARTIN

RADM MARTIN welcomed the representatives, explained the social
arrangements and administrative-details, and thereafter presented a
short discussion of the operational activities conducted from Argentia,
including the activities of the Na&y, Adr Force, and Coast Guard. The
Admiral discussed in some detail the Atlantic Barrier operation, the
LSW functions and and the Long Range Ice Reconnaissance functions of

'his command. The high cost of operating the barrier was mentioned

~and the hope was expressed that an increased LSW capability might be

achieved to take advantage of these units already on statiQn.

Admiral MARTIN expressed appreciation of the friendly and coop-
erative relationships that Canada, the United Kingdom,.and the United
States enjoy. He further commented as. follows:

&, Generél war is improbable. CommﬁnistVactions short of
‘general war will continue. The greatest threat to the nations of the
free world is attrition--attrition in the economic, political, cultural,
and military fields. The submarine is useful to the communists in all
their efforts toward world domination.

b. Importance of shipping to thec free world. A very large
percentage of all overseas movement is by ships. No nation of the free
world can survive if the communists control the seas. Therefore, anti-
submarine efforis such as the G-I-UK barrier is of importance to all
the free nations,

¢. The submarine is the greatest military threat to the free

world,
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d. Anfi»submarine warfare is a problem to which all the free
rnetions~—~even small ones--can and should contribute. It is an extremely
difficult problem, however, if all the free nations contribute their
share we can retain control of the seas.

e. The SSG is a formidable weapon. It's surface to surface
missile functioﬁ, however, is applicable only to the generél warvsituation,
therefore, we should not become precccupied with the SSG. A4s the threat
to control of the seas is paramount to the free world our ASW effort
should be directed toward all submarines, including the SSG which has
capabilities other than firing missiles.

f. The G~I-UK anti-submerine barrier thrcugh which we may be
‘able to account for most of the Communistvsubmarines entering the Atlantic
to threaten shipping is of importance to all nations of the free world--
particularly to those bordering on the Atlantic, |

g+ There are many unknowns in the ASW field., The capabilitiés
and limitations of scme equipments having promising application to an |
anti~-submarine barrier have not been determined. This study group,
nevertheless, must come up with finite recommendations to provide guidance
to commanders who may have to establish the G-I-UK barrier tomorra,
Decisions must be made very soon to chieve an effective and effid ent
barrier in the 1962-65 period., Our recommendations must give the best

advice available NOW to accomplish this.
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Canada dnes not disagree with the A/S surveillance barrier concept
in the Iceland Greenland~U.K. area in peacetime., If accepted such a system
shou™d Be mainteined et a high stete of readiness as a routine typz of sub~
marine snyveiliaznce. This should be capable of immediate conversion Lo a ‘i

surve lionze and 311 capability in wartime.

@
5
O
?

Iafence of straits is of special Interest Lo Cantda as ons
tected access wo the Atlentic through the Greasard, Icclard-T.il. gepe is no

longer avaiishle, cther entrances uader the Arctic Ice thrcugh the waters of

be necesrary, Freliminary oceansgraphic and hydrograpinic surveys are being
made In 3 of thesc and accoustic measurements have been mace under the ice in
one,

It is not our purpcse to present a complete Canadian pfoposal or
solution to this problem but rather to‘point out developments in which we are ’
concerned and which may have an application. This can best be done by reviék; ;
ing Canadian forces which are now available and their capabilities, followed by
consideration of current and future developments applicable to this problem.

As you know, the Canadian operational organization in maritime war-
fare consists of an integrated RCAF/RCN staff headed by a Maritime Commander

Se

: Canadian,

on each coast responsible to the Chiefs of Staff Committee.

Anti--Submarine forcés available to the Maritime Commander are:
An aircraft carrier with CS2F aircraft
Destroyer Escorts
. Frigates
Argus long fange patrol aircraft

The destroyer escorts are fitted with long and medium range hull

A¥
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mcunted sonar, and attack sonar with Limbo and the MK 43 torpedoes, Opera-
ticral endurance is approximately eight days at 14 knots.

Future equipment to be fitted in the RCN ships which will improve
thair eapabili‘y include the Canadian designed Variable Depth Sonar and destroyer
korne helicorter.

We believe that VDS has a particular applicotion in G-I--UK area
because of the adverse bathythermal conditions in summer and the problems of
bad weather and high sea states in winter, Ewperimental trials are being con-
ducted into the possibility of relaying lofar ﬁnformation from the CS2I to a
shore station or attending ship to give this aircraft Jezebel capability. .
Interim Explosive Echo Ranging is instélled in this ajrcraft and methods of
imvroved nmavigation and display are under trial,

The Argus long range patrol aircraft is a vehicle which we believe
can make an effective contribution to the barrier problem, If the integrity
of the Icelandic bases is lost, then the ability of this aircraft to contribute
to the barrier-while operating from Canadian bases may be important indeed,

I® operations from the Azores-Iceland are also possible, then a proportionally
greater contribution can be made,

A few details on the capabiiity of this 148,000 1b aircraft may be
ol interest, '

Endurance is in excess of 24 hours,

The aireraft carries 8,000 lbs of armement (i.e. 16 MK 43 torpedoes.)

100+ SSQ2B sonobuoys |

104 Practice Depth Charges (Julie Borbs)

105 Practice Marine Markers

For Navigation the aircraft is equipped with ANTAC Integrated' Tactical
Navigation System.
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The aircraft now has a EER capability and in 1961 will be equinped with
Jezebel, | |

In the near future, dopnler and 4SR 3 equipment will be fitted with an
improveleulie capability that will grcotly inerease the data hendling rate,

Studies have becn conducted by the three countries on the use of

the SSK/aireraft team in berrier operctions. We believe that this concept is
worthy of serious consideration as the best available System todey. As you
are aware, Canade cannot provide submarines for this purpose, however, the
Argus long range patrol gircraft can be used in this concept.. The provision
of real estate by Canada for opcerational baseé nay be a contributioﬁ. It
is appreciated that there rcmains soveral basié problems before the Ssk/
aircraft team can be fully effective,

" On 2 long term basis, however, due to férce availability and cost,
other surveillance systems could be more practical. From this aspect, Canada
has conducted other studios aimed at providing an.independent SOSUS capa-
bility for our long range patrol aireraft. Specifically this proposel .deals
with the conceﬁt of mooring long cndursnce scnobuoys over gfwidc“area. As
thisvmay have direct bearing cn ‘the problem at hand I Wiii ask SQD/LDR Agnew
to present greater details of this shortly. E

It aprears that the oniy surveillance system&Which can be made
aveilable immedictely is provided by mobile forces, Thesé forces are in most
cascs assigned to nationzl commenders for employment in their areas. In war-
time, nearly all Canadian forcés are conmitted to NATO control. The transfer
of the Canadian forces to NLTO could toke plece during an inereased alert.
Tﬁus, the merits of 2 Cenada-UK-US errangement versus of élong with the NATO

arrangement for employment of forces of a barricr will have to be considered.

3. | | SECRET
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By: Squadron Leader G, G, .GNEW, RCAF

Directorate of Maritime Operations

Air Force Headquarters —~ Ottawa

1. Admiral Martin - Gentlemen - before I outline Canadats Moored

Buoy proposal I should detail the assumption that we have made and

which lead us to such a proposal.

- 2, lssumptions that lead to the making of this proposals

Qe

b,

de

Ce

What operational cormander wants

(1) Peacetime - general disposition,

(2) Wartime ~is 0.K. for countefihg and'deaiing
with targets,_ | o

System must be able to transit from peace to ﬁar with a minimum

of change and confusion,

No augmentation of forces,

Our peacetime role is to damonstrate a-capability ~ .50 that it

is a detérrént.

No matter what system you propose, the aircraft is going to do

"the following up and will make the kill,

1 SECRET
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SECRET A FROrOS.L FOR 4 MOOLED SONOBUOY

FOR_LARGE RE. SURVEILL.NCE

1, The concept>of & aong life moored sonobuoy is unigue in that it

is not depeadent on an incrcased detection capability or on a principle of
emipment design which has not already been proven, Instead, it makes use

of two shortcomings of the airborne Jezebel -system when air launched sono=-
buoys are used. The first of these ié'that the aircraft must fly to the
position of each of the sonobuays in order to launch the buoy. (slide 1),
?he advantage of heving the buoys alrcady in place is evident from this

slide where we see that to search: this area using air leunched sonobuoys
would require six hours flight ‘time by a 180 knot aireraft. To search
the same area using long life moored sdnobuOys'wduld require only one hour
because the aircraft can, using the sonobucy transmitter as a link, monitor
six soncbuoys at a time and thereby cover the Zame are2 in ~ne hour,  Thus,
in its simplest form the long life meored sonobuoy increases. the search

rate of a Jezebel.aiﬁcraft by a factor of six, The second shorﬁcoming of the
airborne Jezebel system using air launched sonobuoys is that to gain any
information about an arca the aircraft must return to the vicinity of the
sonobuoy in that area in order to gain the information, In a moored sonobuoy
one could provide information storage with compressed time read out 80

that the aircraft need return to cach buoy less oftern, Thus leaving it free
 to be searching in othcr creas, From preliminary investigations it would
appear that analysis equipment can be built which can display compressed
time information at twelve times real time (Slide 2). The advantage of
having the capability of storing information and reading it ocut to the

aircraft and displaying it in the aircraft at twelve times real time is

000122
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evident from this slide where the square in the lower left hand cornér
repreéents the agea~that an aircraft can maintain under surveillance using
sonobunys which have no: information storage capacity. The larger area is
twelve times that of the smaeller and is representative of what an aircraft
could meintain under surveillance if the‘éonobﬁoys could store and hold
the information until the aircraft returned to their vicinity.. With this
capability the Long Life Moored Sonobuoy has‘the potential of multiplying
the capability of the airborne Jezcbel system using air launched sonobuoys
by an additicnal faétgr of twelve, Togother these two factors multiply the
capability of each aircraft by seventy-two, ‘
24 Let us now inspect the characteristiﬁs of the Long Life Moored
Buoy in more details (Slide 3).
as¢ Moored in any watér denth,
b. Life = one year Qnattended.
Ce Detection distance = ecual to or botter than the air
launched specialized Jezebel sonobuoy,
d. Transistorized VHF receiver,
es Two channel ended interrogator system.
f, VHF transmitter on the same froquencies as the current
SoNobuoys. |
gs Single channel tape reéérder with 120 mins storage
capacity and fast read out, |
h., Timing mechanism for programming the storage periods and
serviceability checks,
i. Spare transmitter/antenna surface units.
3 (slide 4)e- This slide is an artists concentisn of a possible
configuration for the buoy, The mooring arrangement shown here is onc which

000123
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was developed by Scfippe Institute of Oééanography for the U; S;'Air Fofce;
It is being used togethér instirumentation for measuring radioactive fallout
in the areas surrounding atqmic testsy It éonsists of an anchor and a sub-
surface float held together by one-eight inch higﬁ tensile piano wire

which has been specially developed for this purposse by Bethlechenm Steel

As you will notice, in this configuratin we have proposed packaging mosi'
of the eclectronics in the sub-surface float. Only a small transmitter/
antenne unit is at the surface, This is proposed for three reasons, The
first is that the greatest denger to these devices if they are properly
designed is likely to Be well or mot so well wishing mariners who will spot
then. and bring them ashhre in the hope of gaining some prize, By packaging
most of the electronics below the surface, the surfrce unit can be made less
conspicuous, The second reason is thot if the main bulk of the device is
housed in a less viclent area below the surface of the sea then, the motion
inmparted to the surfrce unit, if it is light, will résult in less strain on
the mroring arrangement and thus better reliability, Finally, if the bulk
of the components are below the éurfa¢e it is conceivable to have replace-
ment surfoce units so that when one is token or destroyed in one way or
another it can be renlaced autbmatically.. A weak link would be provided
between the surface and the sub~-surface unit, There is a group in the RCiF
who feel that housing the bulk of the électronics in the sub—sufface float
is an unnecassary complication, Only development effort and subsequent
operational experience will determine which design is correct,

- he - A stucy bf,the effectiveness of a system;using this buoy

" has been copducted, In thié study a detegtion capability of.fifty*percent
probability at a range of 35 miles agaipst a snorkelling’target (Slider5)
and fifty—percent probability at a range of 10 miles azainst é lb knot non-

. 000124
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cavitating nuclear sﬁbmarine (Slide 6) has been used for the airborne Jezebel
systen. The confidence ievel for the capability of the system against the
snorkelling target is very hiéh, many hundreds of hours having been flown to
eshablisa it, Agains® the nuclear submarine the confidence level is not so
hiakh, however, the figore having been chosen from only one trial conducted
by VX1 souadron against the éSN Seca Wolf, Twe assumptions were made in this
stiucy, The first was that the system must be capable of detecting 80 percent
of the submarines in its area of'responsibility at least once every 24 hours,
The second was that the snort fitted sﬁbmarine‘will snort at an average rate
of one hour in cight during transit,
5e L few of the results_bf.this study dre outlined bélow:
ae One 180 knot aircraft continuously on task cah maintain
an area of 674,000 square miles under surveillance with
a probability of detection of 80 percent on all of the snort
fitted submirines in its area of responsibility,
b. -One 180 knot aircraft continuously on task can maintain
" an area of 674,000 square miles under surveillance with
an 80 pefcent ﬁrobability that it will detect eac?
nuclear submarine in its area of responsibility 1.58 times
in each 24 hour period. The airecraft is more effective
against the nuclszar boat because although the nuclear
boat is procducing less acoustic energy than a snorkelling
boat, it produces this cnergy 24 hours per day whereas the
snorkelling target only snorkels a small percentage of

the time,

5 SECRET
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c. To maintain.the deep water areas of the Atlanfic
Ocean from Iceland to Cuba under continuous
surveillance requires seven 180 knot aircraft
contimiously on task monitoring a total of rougﬁly
6,000 sonobuoys. If one wished to maintain sure
veillance over a half or a quarters of this area
the above numbers could. be COrreépondingly re~
duced, To maintain one aircraft continuously
on tésk requires a total of ten to twelve long
range ASW aircraft. The reqSon that only deep
water arcas are specified is that this is the
only area where systems.cufréntly available cannot
cover, and the mortality rate due fo fishing
operations may be prohibitive in shallow water areas,

d. The life expectancy of each buoy due to collision
with ships based on a total of 5,000 ships at sea
operating at random over the area is 305 days,.
However, since many of these ships operate in the
shipping lanes which caﬁ be avoided, the average life
of the bucys will be somewhat greater;

e. The éost of Surveillance‘compared with other systems

is: (Slide 7).

6 ~ SECRET
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Cost.in_dollers per square mile per year. .. . .. ......
| Continential Shelf | 111 dollars
i Shore Station f
Shallow Water :
Shore Station 51 dollars
A - e )_ e e e AP ,,-.....{'—.- e LR |
. Very Deep Water :
Shore Station - 55 dollars ‘
SSK (Hunter/Killer)
i Submarines ! 734 dollars
' Adrcraft/Moored \

. Buoy System o 42 ( )dollars

P

The figure in brackets after the Aircraft/Moored
buoy costs represeﬁts the additional cost to the
beconomy. It is the anmial cost of the buoyé and
the necessary ship facilities for sérvicing the‘m.;
One consideration might be that we already own
and are employing more than sufficient aircraft |
for this task, In this case then, additional cost
to the economy to accomplish the task, may become
an over-riding factor,
6. Finally, there afe a number of operational advantages arising
mainly out of flexibility that make this system attractive, These are:
a., If the system becomes out-moded by some technological |
advance then the Moored Buoy system can be terminated
with the loss of only a years supply of buoys. |
b, Each buoy is a selfwcontained component of the
system and thus must be tracked down and des—
troyed individually, No single action, such as

, 000127
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cutting of a cable or cables, can destroy a
large segment of the éystem

The buoys afe sufficiently inexpensive as to
nake their lecation and destruction more ex~
peasive than their initial cost, Secondly, the
loss of a percentage of the bunys does not
seriously impair the offcctivenrss of the system
becaﬁse of the overlap of surrounding buoys.
Since they aﬁe individual comﬁonents, destruction
of 25 percent of the buoys can not possibly
deteriorate the system by more than 25 percent
and beczuse of the large degree of overlap the
detcrioration wiil be rmch less than 25 percent,

The aircraft can be moved quickly from sne area

to another. Even the new areas on the globe where

moored bucys are not available somedegree of

effectivenéss can be established quickly using
air launched buoys as an interim until moored
bucys can be laid, | |
Currently, to maintain a level_of effectiveness
in the aircrews a form of synethesized training
is cdevised., If this trainine could be done

while contributing toward an operational role,

this would be dollars saved,
8 ' ' SECRET
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"f, The currcht comrmnications problems which exist
because one agency is gathering information
which must be relayed to aircraft for action would
disappear because of the single package,
Zs Since the some wvehicle is heing employed for
surveillance as is being uséd'for’localiZation
and attack, the operatiocnal cormander would
have the flexibility of concentrating his forces
on one of these roles for short or long perioads
2t the expense of the other.
h. Finally, it is questionable whether any economy
¢an afford to expl-it the airborne Jezebel
sjstem with air launched sonobucys. For examplé,
Argus aircraft exploiting airborne Jezebel to
the full would consume 400 air launched sonobucys
of the type currentl& availsble per crew per
month, At a unit cost of 230 dollars, this
representé~a~monthly outlay of 92,000 dollars
per crew,
So much for the propoéal - What 2re we doing @bout it?
To date we have spent $60,000 for the production of 12 long endur-
ance buoys which will be configured and moored in mjch the same manner as I
have attempted to illustrate on the blackboard,
| There are however several exeertions,
(2) Will not be incorporating the taﬁe recorder in these
nodels wﬁich we are using essentially to prove osut the
philosophy, the technique, the eleetronics, and the
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mooring system

(b) The electronics will be installed in the strface unit

(c) Convential batteries will be used and a life shorter
than one year accepted,

In addition we have $200,000 in estimntes for further developmen
and a recuest in for résearch funds in the ordef of $250,000 in 1959 and
$1,000,000 in 1960, |

Details on these trial models are as follows.

(2) Surfoce unit containing the electronics - will be a
lfibérglass encased oil drum,

(b) Sub-surface float will be a Butané gas tank,

(¢) The aircraft will call up a buoy on aircraft tronsmit
using sequential tone keyingz, In practice, vibrating
reeds are to bé used and correctly coded signal must
be transmitted to bring the buoy on the air. This
wiil be done using a dial phone type of system in the
aircraft,

We propose to place these buoys as follows:

(a) One in Bedford Basin in Halifax Harbour for contracto:
trials,

(b) Three in the Halifax approach for accelerated life
testing of the clectronics from a shofe based laborat
now being ostablished at Maritime Air Cormancd Head=

quarters, 17 South Street, Halifax,

10 . SECRET
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(¢) Eight in deep water (over 2000 fathoms) for
environmental testing and proofing of the mooring
system, These buoys will be interrogated every 48
hcurs by our naritine aircraft.
Briefly then this is the pruposal. I might conclude in
saying we are aware of two problems, One is to effectively carry out the
trials as outlined and to.quickiy againt you with the results, This we

promise to do, The other problem was first pointec out to us during recent

. ) ) 7
oF /M P talks with Dr. ISELIN of Wood!s Hole; who is to be COMBUOYLANT/ -

1 : SECRET"
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ADDRESS BY CAPTAIN MC GEOGH

Admiral MARTIN and Gentlemen, I am just going to introduce the
UK. team, But first of all, I would like to say how very glad I am
to be here and to thank you most warmly for the kindness of your
welecome., The U.K. presentation»wiil be given by Mr., GOSSAGE and Mr,
WATSON and will contain up t0»daté factual information which we have
gained mostly in the fixed surveillance rield, but there will be one
additional matter for your consideration. I am very anxious to make
it clear that we are dealing in fact and therefore as facts are hard
to come by, we do not have very much té contribute, but what we do is
fact. Now, factuzlly, the most-important thing that has happened to
us in the.last few yeafs, probably since the last scientific policy
meeting on this subject has been the advent of the Porpoise class
submarine, The results of her noise trials are most significent, I
am not going to give'youvthé'details'now;'I'Willnleave that to Mr,
GOSSAGE:" I mention it, because, if you don't mind, I strongly like
you to pay particular attention to these :results,  Admiral MARTIN
has 'told me,.and I entirely agrce with him, that whereas one can make
an. intelligent estimate of enemy numbers.and dispositions it is very
difficult“tqfmakena;qualatiVe'estimate'offthefcharacteristiés=of“=v
individual ‘submarines or elasses of submarines because :you can not
get' the information: you want, - Therefore, it is prudehtwdlways to give
the cnemyy in a'qualitivefsense,‘the-same.caﬁabilityvas”you hgve‘
achieved ‘yourself, .. On the one hand it will'be most unwise. to’under- - #ﬁc

estimaté him and thHink that he can't do'what you ‘can, ‘and ‘on the other

it would lead you on'a wild goose chase to 'give him credit for doj:
things and making technical achivements which you have not been able
to .make yourselfs @ - N ST U R
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Therefore; we think that in dealing with the capabilities of the enemy
submarines that are our target, we should say to ourselves what have
we achieved and the enemy credit or at least that. Finally, I must
explain that we are here to contribute technically and scientifically
as far as possiblevon any aspects of this problem which are relevant,
We are not able to contribute formally, MNaturally, we shall be glad

to swop ideas over the bar, to any plahning or operational concepts,
But that is a d'ifferent matter, I should like now to introduce Mr.

GOSSAGE.

SECRET
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ARGINTIA REMARKS - Mr. Gossage, U.K.

Mmiral, Gentlemen:

“H will be well known té many herz that U.X. has given considerable attention
to one particular section of the area with which we are concerned today,

namely the Faeroes - Scotland Scetion, We lave a good deal of information
about this area, about the remainder of the area we have very lj:tt,le know-
ledge, Accordingly, and I feel it should be said at onge- we are not in a
position to respond tQ your invitation to propese a U.K. solution for the whole
area, We shall however respond (to the best of our ability) to your invitation
to describe the "Status of systems and equipment applicable to the generé.l
directive of the Study Group", We feel that this can best be done in two ways.
' Firstly, in this fomal pre_sentatién, which we intend to keep féirly fa'ctiial,
and brief; and second'ly, and we feel this will be much more important - by

' taking part in the discussion, and critical appraisal of the solutions pro-

posed by the U. S.
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. RITISH ADMIRALTY ACOUSTIC INVE "GATIONS

The British Admiraity has carried out a considerable body of investigations
of the possibilities of acoustic detection of submarines in the area north
of Shetland. As a result we have not arrived at anything that we can put
forward as a promising solution to the problem, but, as well as proceeding
some way in the development of eauipment, we have arrived at a number of

conclusions on the prineiples which, we beleive, must govern any sound

surveillance systém that is to operate in this arca.

Our work bégan in August 1954, when a sound propagation triél was carried
out in the Shetlaﬁd-Facroes.gap. 4 sccond, more extensive, trial was
carried out in April 1955. We had then elready decided to set up an
experimental station on the islend of UNST, Shetlend. The first thfee slides
show thc station as it is now, with the RAF radar bchind it. The height

of the hill is 900 fect and thc station is at 700 feet, The underwater
equipment was laid in August 1955. An oxtensive series of detection of
propagation trials was carried out during 1956 and 1957. In October 1957
the ex@erimenatl model of a first opcrationsl dctection systém, Type 191,
of which Mr. Gossage hés spoken, wds installed aﬁ.Unst and ah evaluation
trial was carried out with it in Novcmbcr-December of the same year.
Héwever, 2t this date,.We hdd, as you know, already coﬁe to the conclusion
that thé velue of a passive acoustic detection system;for submarine detec~
tion ip this arca was likcly to bc limiteds The Staff decided to throw the
broblem beck to the research stage; asking the research ﬁofke;s to éonéeﬁ&
trate particﬁlarly on obtainitig long=renge active déteétioaa The inétdlia-

tion of the proposed Type 191 srray heos not pro-ceeded accordingly.

SECRET
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The next two slides “how some of the background work "hat has been done in
the area: The bathymetric surveys cafried out by the Hydrographer and the
various propagation trials, This slide shows those trials which were taken
into account in a summery mecde in Jamuary 1957. It includes some runs of
the MEDEA survey and the REHOBOTH fun; which was a joint effort, carried out
immediately after our hydrophones had been laid on 31 Auguét 1956, Since
then further trials have been carried out, two in direct connedtion with
T&pe 191 and one purely for research purposes. Bell Telephone Laboratories
are also carrying out trials off Unst usigg charges droppedvfrom aireraft
and hydrophones of the.l9l array. One trial was carried out in February 1959
and the second will be carried out in August. All of this work has been done
in investigating'the method of passive detection’to which we give the name
CORSATR, Since the meaning of this word may not be known to you it may be
well to try to explain it, CORSAIR is not the name of a piece of equipment,
but properiy of a research and development project, which began in 1952 and
terminated in 1957, The purpose was to investigate and exploit the correlation
method of detection; depending on the wide-band noise output of a submerine;
and using widely spaced receivers to obtain good bearing accuracy and long
intergrgtion lines to enhance the signal detectability., This method depends
on essentially different propertics of the noise radiated by the submarines
from thet used by LOFAR, but the CODAR approaches depends on the same principle,
The method is also embodied in Type 186, now being fitted to six British
submarines, The correlation methods, as used in CORSAIR or CODAR or type
186 cannot provide any direct information on classification as can the LOFAR
analysis of the very low frequencies, but it can more easily give bearing
accuracy, bearing discrimination and in some cases tracking., Which gives

the better detection performance depends on details of the noise output of the
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target, of the propagation at the site and of the hydrophone system used,
Overall,'we would say that LOFAR ought generally to win in the longest
detection ranges over the deep oceanic paths, but the correlation methods
can often complste successfully in the shallower water, In our work at
Unst, we héve had LOFAR equipment available and have used it during trials,
but is should be noted that our hydrophone systems are not of a design best
suited for the LOFAR frequencics,

The next slide shows a detection carried out using one of our research
equipments, DICE I (DICE = DIGITAL CORRELATION EQUIPMENT) or hydrophones of
the CAESAR station DOG, (at Bermuda) in February 1956, This uses an inten-
sity modulated bearing - time display, has only two independent inputs and
an integration time of only 5 seconds., The latest version DICE Mark II which
we have recently constructed has 12 independént inputs and an integration
time up to 1 hour or more, so that its performance is very much better. This
.slide, which can be taken as fairly typical, will show you that‘our method
of detection can give useful results under good conditions, We now return
to the Norwegian Sea. |

During the past two years, we have carried out a careful analysis of the
four main submarine detection trials which were done off Unst, and which
cover summer, winter and intcrmediate water conditions and both the research
and type 191 arrays. We have been able to account in'considerable detail
for the results, taking account of the known noise output of the submarine
target, the sea background noise, the measured propagstion and the properties
of the arrays used, From this we have produced a comparison of the one shot
probebility of detection, in a period of about 3 hour with the signal-to-noise
at the input to onr apparatus, agrceing well with that we would expect

3 ' SECRET
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theoretically, We therefore fely fairly confident in predicting the
performance of our detection systems, against background noise; so far as
we have propagation data for the site and season concerned. An example
is shown in the next slide, The method has been applied successfully to a
later trial (the evaluation trial of Type 191) and checks well,

This sort of‘pfediction depends on knowledge of propagation conditions;
It is worth while calling attention to one or two of the special features which
we have discovered, Generally, there is a tendency for the propagation to
improve slowly as one goes North, into the deeper water with the lower
-surface temperature, There is considerable variation with season, In
the Southern pért of the areca, on the gentle continental slope a hydrophone
may actually detect a source better when it is on the shallow rather than on
the deep side, Even at the 500 fathom site of the 191 array, detection was
solid right into shore and not much better at similar distances to seaward.
This has a most important bearing on the separation of wanted from unwanted
targets.

This is the core of the problem, The two years we have spent meking an
analysis of the deteqtion records has been required mainly because in fact
in all our detection trials it is not very usual for sea background noise
to be the limiting factor, Intruding ships especially fishing vessels;
generally form the background, This may be illustrated by the next two slides,
from records takep during a semi-opcrational trisl when our research equipment
was menned by Naval officers and a submarine crossed the area performing
maneuvers unknown to them. The deteétion equipment was used to direct an

aircraft to make a dummy attack. The target was often identified and tracked
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correctly, but the effect of‘iﬁtruderS'Was very mgrke§}~.ip the second slide,
besides the usual‘unidentified.vessels we actually have an unidentified
. submarine, which dived after being sighted by'fhe patrolling aireraft.,
During one night more than 40 rader contacts were counted simultaneously on
the PPI display of the shore radar, |

The next two slides show the results of some attempt to come to_grips
with this problem of intruders. We have had air surveys during vardous of
our trials, to detérmine the'pumbers:and-positiqns of surface vessels and
have made analysis of some of these surveys. “This slide shows two observeé;
tion periods, one of 10'hour§ and one of 7 3/4 hours, one in autumn, one in
the depth ofwinter . The next slide shows an'vatt.emptb; .tO summarize the results
of 10 days of obscrvation. SémeAtypiééi air photos are shown in the next
3 slides. .A‘furthér séplof observations ﬁas'téken dhfing'the»evaluation‘
trial of Type 191 from 27 quenixber to 5 Dgcembefr 1957. bufing'this.period
H.M. Submarine Truncheon cerried out runs to North and South of the 191
array. The DICE I equipment was also used. Both equipments gave solid
deteotion to L3 miles .s@th, DICE I good de"cec‘c‘idn‘-to 45 miles Norph, 191
to 60 miles (and this-should have beén better), The tr;icks on DICE I have
been analysed showing an average of 2.2 intruderé'oh the display in any 2
hour ﬁeriod,.with en average occurrencc of new paftérns at ore per 2% hours,
It was common to'havé 5 on the display. Analyéis'ofithe;aif surveys and
shore radar shows that during the trial -2 main fleet. of about 12 trawlers was
operating along the 100 to 150 féthqmzlinosfnorﬁh and~wé$ﬁ of Unst on the

good trawling grounds therc, Thenvgriatidn>in‘nﬁmberfof contacts in this
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fleet between 8 and 18 is probably accounted for those at the south west

end not always being detectable ‘on the radar due to clutter. Throughout

the trial the weather was possible for trawling and was mostly very favorable
for it, It appears that the trawlers of this fleet near to the hydrophone
arrays were mostly large modern British ones., A number of Russian craft
typical of the vast fleet based on Faeroeé séem to have kept further to the
south west until the end of the trail when they moved up to the north

east end of the grounds on the ‘departure of most of the British group.

Tt is known that much of the Faeroeé based Russian fishing fleet often
stays at sea for months at a time béing supplied by a number of specially
fitted supply craft bringing watér, diesei fuel, salt and empty barrels and
taking back the crudely processed catches. The daily charts show a number

-of these craft either working bctwcen Faeroes and the Shetland grbunds or
perhaps proceeding to or returning from Baltic ports, No large mother ships
which are believed to work with the main Faeroes fishing‘fléet were identified.

Starting on 30 November, but especially on the following three days part
of én'additional fleét entered the area probably from the east. These are
thought to have beenM@inly the smaller Norwegian craft which are increasingly
basing themselves temporarily on Shetlandse These craft do not trawl but
either fish with lines.or seine nets or hunt sharks especially in calm weather,
A number of unexplained small explosions heard on 1 December were probably
caused by harpoon shooting from the latter,

A scattered fleet of mixed ﬁypes and nationalities, mostiy.drifters, known
to be operating to the east and north east of Unst during the trials was with-
in the sea clutter of the shore radar, |

e SECRET
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With hardly an exception all fishing craft identified during the trial
were diesel driven,

The aircraft searches aléo established fairly conclusively that a large
area tb the northward of the Unst arrays remeins remarkably clear of shipping
even when the Shetland trawling grounds are being intensively fished, |

You will now, perheps, understand why it is that it has taken‘ué'twn
years to produce our analysis of the detection.trials; We wished to find
the performance of cur system in dctecting & énorting submérine‘against sea
background noise and we have succecded in doing so, but only by a detailed
winnowing out of cases in vhich it weos possiﬁle, knowing the movements of the
terget submarine, to be sure thot had becn registered against a background of
sea noise rather tﬁan ageinst intruders,

We therefore state cur fiist conclusion: The cnemy already has 2 jamming
or deception system in position to confuse the detection of sﬁbmarines by
passive means, .

This does not, of course, mean that ncothing can be done about it s but it
is nccessery to face up to this problem which is very difficult.

Our sccond conclusion arises from work along quite.different linés.

We have hitherto taken as standard.a T-class submerine, though some have
had quieter propellers than others, But we are now introducing a class

of submarines ~ the Porpoise class, in which eéch_s§urce of radiated - and
also of self'-gﬁoisé has been systomatically trected. The results are shown
in the next tﬁo‘siides; The reductimng'in radiatgd noise are vefy large,
and in addition, the time in snorting has been greatly reduced, so that the

probability of detection has been rediiced very drasticallys We are starting

L 7 SECRET
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on some trials to verify thesc reosults, which are obtained on the noise ranges

at Loch Goil and Loch Fine using our dctection eguipment,

The second conclusion, is this: jThe era of the quietcned submarine is
on ué now, in 1959, and will not wait until 1965 or even until 1962,

Before censidering the steps that we think are likely to be necessitated
by these facts, I would like to summorize very briefly the research program
on which we have been engaged since the termination of the CORSAIR program.
The new program is named VEROWICL, sterted in March 1§58 and is te end in
Merch 1961, In this program we have laid con the sea bed a projector at 900
cycles having an array of 66 elements in a rectangle 7 fect by 14 fect., This
array is trainable on bearings in a tripod 18 feet high., The power output
is expected to be between 60‘§nd 80 kw. This projector, with two similar
tripods carrying hydrophone arrays, was laid in May of this yedr in 20
fath&ms of water in the Bristol Channcl arca, One hydpophone array is laid |
near the Prcjector, the sther 70 miles distant, on the other side of the
Channel, So far the projector has not been operated at full power,

The projector elements we have used are not suited for working at a dépth
greater than 20 fathems, but we arc studying vorious other dgsigns to allow
us to work at dcptﬁs to 100 fcet, e bdlicve it may be possible to use a
cable length of 30-40 miles for projectors of this kind., Our greatest
difficulty is likely to be the problem of 1aying. We should have paper
problems by the end of our program in March 1961, |

The lessons ﬁe propose from our studies are the following:

1. The fishing and other vessels in the Norwegian Sea will give

great trouble to any passive dctection system. The majority of contacts are
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likely to be classified "doubtful, possible submarine" from their LOFAR
sighatures.

2, Encemy submarines may be considerably more silent, at any rate by
the end of the period considered, thgn the submarines for which the
detection systems have been designed,

3. The detection system must have a high bearing discrimination to
get a reascnable chance of showing the LOFAR signature of a target clear
of those of other Veésels. |

Le A good front-to-back ratio is highly desirable.

5. Fixing by cross-bearings from different stations will assist iﬁ
tracking, but can only be carried out if the bearing disemination is adequate,

6. A statistical survey of the vessels in the area should be carried .
out by periodic air surveys extending over a year.,

7. In building up a library of signatures a dense air survey will be
required, but possibly only over a limited part of the area, |

8. A fairly dense air survey will be reqﬁired continuously for the
operation of the detection systeﬁ. |

9. Plans should be made to combine active detection eléments with the
passive system,

10, Consideration should be given to tying in mobile detection systems

with the fixed system,

9 SECRET
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Sonar Self-Noise

Thus far we have discussed means of inqreasing the power and efficiency of
the S05~4. Egually apnliicable, however, are efforts teo reduce self-ncise
through the destroyer noise reduction program. The major sources of self-
noise are flow noise from the water, bubble sweepdown and quenching,
machinery noise and propeller cavitation,

Self Noise Reduction

A Bureau of Ships project to study self-noise, employing DESLANT ships, has
disclosed information that major geins are obtainable first by operating a
minimum number of noisy units of machinery, pérticularly auxiliary units

in the forward portion of the ship, second by operating cross-connected

on an after beiler, third by relocation of the dome forward from frame 52
to frame 25, and fourth by the application of hull-demping material in the
vicinity of the dome, Hull damping, dome relocation and a limited amount
of machinery isolation arc being plemned for the FRAM program, which
commences this year, It should be emphasized, however, thet results from
these tests are thus far incompletc and we quite obviously have a lot more

to learn. We may, for instance, rcducc the effects of self-ncise through

isolation mounting or structursl demping of the dome,
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Bottom Bounce and Convergence Zone Pronagation

Ls submarine depth cepsbilities are increasing the detzction problem is
changing from a more-or-less twe dimensicnal problem of area coverage to
a‘three_dimensinnal nroblcm of volume coverage. Aﬁ examination of possible
raths of sound propagation to use for long range detection of submarines
with a deep submergence cepability will reveel that due to refraction, no
direct path of transmission is genernlly aveilable, In extremely deep
ocean arcas, of about 2900 fathoms, convergence zone propagation is
aveilable, which refrcuses the sound in successive annular rings at
intervels of some 30, 60, and 90 miles. In most of the ocean shipping
lones, however, the depth of weter is from 500 to 2900 fathoms, vwhich is-
suitablce for bottom bounce operation. The criterig for bottom bounce and
convergence zone operation are, fortunately, identical., Each requires low
frequency and high power, 411 sonar systems under cdevelopment embody

these twe important charscteristics,
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Summary of Project Medea Survey Results and Systems Considerations for
Sound Surveillance in the Norwegian Basin,

Chart T -~ Types of Surveys

Project Medea was charged with the responsibility for collecting
batnymetric, accoustic and oceanographic data related to possible operational
systems for detecting the transit of submarines through the area roughiy
defined by Greenland, Iceland, the Fasroe Islands, and Jan Mgyen Island.
The work was carried out during the summer of 1955 by an expedition
involving 5 ships of the Navy and Coast Guard as well as 63 civilian
scientists and technicians from 14 organizations, The expedition was at
sca for three moﬂths, two of which were spent in the operating area,

The surveys were of three general types: hydrographic, oceanographic
and gcoustic, The responsibility of Bgll Telephone Leboratories and
Western Electric Co. was for Caesar type agoustic survey work.

Chart II -~ Hydrographic Surveys

The Norweglan Basin consists of the Greenlend. sea to the North and
West and the Norwegian Sea to the South and east., Depths of over 2600
fathoms exist in the Greenland Sea. The castern half of the Norwegian
Sea has depths of over 2100 fathoms. Its western half has two troughs;
one 1100 fathoms and the other 800 fathoms deep.

The basin as a whole is separated from the North Atlantic chan on
the south by a series éf ridges extending from Greenla%d through Iceland,
the Fperoes and Shetlands to Scotland, The Gréenland—Iceland ridge has
a controlling depth of less than 350 fathoms, as does the 200 mile channel
between Iceland and the Faeroes.’ The Faerocs~Shetland ridge has a narrow
tortuous channel slightly greater than 40O fathoms, East of the Shetlands,

the water is less than 200 fathoms, 10 SECRET 000161
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In these areas, where the bathymetry is fairly complex, rather detailed
soundings were made with DECCA navigational coentrols,

In the broad Norwegian Basin, precise navigational controls were .
not available, LORAN was of little use, and only random data were obtainedi
Bad weather severly limited operations in this area,

Chart ITI - Oceanographic Data

A major part of the effort was devoted to obtaining oceanogfaphic data,
with emphasis on the Greenland ridgéa

The circulatién of water in the Medea area consists mainly of (1) a
warm current entering the basin from the souteast and leaving to the north
and northﬁeat; and (2) a-éoid 6ﬂrrent entering from the north and leaving

to the southwest. Two water types take part in the circulation: (1)
North Atlantic water, identified by high salinity ahd tempera tures above
OoC and (2) Polar water of lower salinity and temperature below OQC. Where~
ever the two types meet the acoustic conditions vary greatly - from season
to Season and even from week to week. Below 500 to 600 fathoms the water
column shows relatively little variability both with respect to time and
position within the basin,

A study was made to establish the occurrence of bottom-limited sound
propagation, In areas which are not bottom-limited, that ig, where the
bottom is below the bottom of the sound channel, propagation is generally
superior. Sound velocity increases with increasing temperature, salinity
and depth. Factors leading to bottom 1iéitation are high surface temperature
or salinity, and water so shallow that the pressure factor is not sufficient
to boost the velocity in the cold bottom water enough to exceed the surface
water, SECAET
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It follows that bottom limitation is considerably more widespread in
sumner than in winter.

There are areas of the basin where the depth is sufficiently great
and the surface water sufficiently cold so that transmission is either
never bottom-limitéd or occasionally bottom-~limited in later summer. In
these regiéns sound transmissions is expected to be good,

Chart IV -~ Acoustiic Surveys

Five sites were selected for acoustic studies;

North of the Faeroes, northeast of Iceland, northwest of Iceland, southeast
of Jan Mayen, ond north of Jan Mayen, No survey work was possible in the
last two areas because of bad weather, Actually four sites were surveyed -
the first three mentioned above and an additional site on the Iceland-
Faeroes ridge.

Each site was investigated using a CW sound sourcc with a resonant
frequency of 97 cps and explosive charges, The courses of the source ship
were laid out to provide both s@tiable acoustic runs and bathymetric
reconnaissance. |

The surveys yielded data on transmissiqn loss, the reduction in sound
pressure between source and rcceiver. The loss was plotted as a function
of horizontal range, or as & function of bearing in the caée.of arc runs,

In addition, the ambient noise was measurcd. Ambient noise is always
present in the ocean end is due ch#ly to interfering shipping ~ either
nearby or remote - and wave motion at the surface, Ambient noise spectra
were obtained periocdically and samples at the source frequency (97 cps)

were measured almost continuously thrcughout the survey operations

‘
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Since two hydrophones were used at each site, it was possible to
obtain travel time differences as a function of range or bearing. This
information is useful in predicting the performance of an array of hydro-
vhones.,

Chart V - Survey Tracks 1955

The survey sites are shown in this chart, togethef with the actual tmcks
which the source ship steamed. Several runs éxtended to ranges greater than
200 nautical miles,

At area Charlie, there was a great deal of fishing activity in the
immediaté vicinity of the hydrophone site., The underwater noise from the
fishing vessels was so great as to eclipse the signals from the CW-source
during a large portion of the exercise. The received levels from 3-1b
charge of TNT were even obscured, necessitating the use instead of 25-1b
charges., The fishing activity, as we shall see in later charts, is especially
concentrated along the coast of Iceland, and to a lesser extent south from

Jan Mayen Island.

Note that no acoustic ﬁork was done in the deep portions of the

Norwegian Basin, All sites were in 500 fathoms or less. The principal

hydrophone depths at the four survey sites were as follows:

Able - 500 fm.
Baker - 495 fm,
Charlie -~ 300 fm,

Dog - 240 fm,

13 SECRET
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Charst, 71 -~ 97 cps Transmission Loss

The sound transmission rcsults at sites fible, Boker and Charlie are
sumnarized in this chart, ALrea Dog hes not been included for several reasons:
(1) the hydrorvhone depth (240 fm) is considerably less than that of the other
sites; (2) the orly long renge run conductcd was in constent de~th woter
rlong the ridre between Iccland and the Feeroes; (3) the torosraphical
and occenograrhic conditions differ markcdly from those of the other arces.
The results of the constant depth run showed good trahsmission out to 40
miles and an abrurt degradaticn at gredter renges. Losscs from 60 to 140
miles éveraged 20 db greater thon dee wrter refcorence levels, Thus, the
transmission ot irea Dog is not believed to be typical of any area further
to the North, i.e., in the region of intcrest here,

The wover curve is the so-called deep water reference curve, a yeor-—
round averaze of transmiséion rcsults on bearing OL7°T from the experimental
array a£ Eleuthera, Plottod agninst the logerithm of the renge, the losses
from a straight line in the range intcrvel of 5 tb 200 miles. The curve
represents good transmission in a decp ocean arca, whore bottom limitation
docs not occur during the cooler months of the year,

It so hanrens that transmissicn at Charlie follows the refeence curve
out to ranges of about 50 miles, it greater ranges, very little data was

.

obtained,

1, SECRET
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The lower curve is intended to indicate the worst transmission conditions
encountered (excluding Area Dog) ot any of the sites. Out to 150 miles, most
of the results at Able and Baker are similar and follow this curve closely.
From points well out into the Norwegian Basin, 150 to 200 miles from the
hydrophones, the transmission at Able improved suddénly and strikingly.

The loss at 150 miles, 10 db greater thanvthe reference level, diminished to
the reference value at 200 miles, This behavior appears to be directly
correlated with a 9°F reduction in the surface temperature along the run.
In other words, the colder surface water to the north brings about improved
sound transmission. By inference, although no data exists on trensmission to
hydrophones in the deep basin, good trensmission can perhaps be expected in
regions of cold surface waters,

In summetion, the two curves portrayed are expected to roughly represent
the limits of good and poor trensmission in the area uﬁder consideration,

Chart VII — Ambient Noise Spectra

~

In this chert are shown composite noise spectra for Aress Able, Beker
and Cherlie, The higher noise curve reflects the intense fishing activity at
Cherlies The results from Able end Beker are similer ~nd comparable to a year~ f
round average spectrum for Eleuthera, . Eleuthera is on area remote from heavy
shipping.
Since neither 4ible nor Baker are very remote from fishing asress, it is perheps
surprising that the noise levels are so low. The explenation mey lie in the
poor transmission a2t short #nd medium ranges.

Chart VIII — Cumulative Noise Distributions

In addition to knowing average spectrum levels, it is important to
understand how the noise fluctuates, especielly 2t the major frequency of
interest. In this chart, distributions of 97 cps noise levels ere shown for

the two extreme cases of the previous chart, At Cherlie, the noise is

000166
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consistently high and ¥ interfering fishing vessels tribute since the

trensmission is good. The variation is not apprecisble. At the low noise 5
areas - Able and Baker - fewer ships contribute, their individuel effect is
isoloted in time and the fluctuation is considerably greater, The rverage 97

¢ps noise level at Zleuthera is shown for comparison, together with the limits

of seasonal varistion.

The ebscissa in this graph may be regerded ns the percentage of time the

noise ercecds the level indicated,

Chert IX -~ Prazdiction of Detection Renges

From trensinission loss and noise mersurements it is possible to estimate
the submerire détectionvcppabilities of 2 given system. £4lso needed 2re
information on the expected rediated sound energy of submerines, the signal-to~
noise géin of the array, if an array is contempleted, and the signal processing

cheracteristics of the detecting equipment.

When a submerine snorkels ot moderste or high speeds, its spectrum is a
6omplicated mixture of diesel and cavitation noiscs. Depending on the boat and
on the speed, the diesel noise will predominate in some parts of the spectrum
and propeller cavitetion in others., However, detections of U.S. submerines
traveling at normel snorkel speeds are ususlly mede on diesel shaft hermonics
in the neighborhood of 100 cps. Measurements of the pressure level a2t 1 yd. of
peak line components have been made for seversl types of U.5. submerines, The
mean value is 64 db ebove one microbsr of pressure with 2 stetistical devistion

of ebout 5 db, This level is a spectrim level, theot is, the pressure meessured

in a frequency bend 1 cps wide, -
Nuclear submarines under normel operating conditions are noisier then

-diesel-powered snorkeling submerines, On the other hand, they ere on the average

12 db quieter when opereting on & petrcl creep condition. Since 2 nuclear bosat
could trensit a broed surveillence sres under. quiet conditicns, it is being
realistic to cdopt a level of 52 dugb for the perk line components on which a
detection is likely to be made, These lines generally occur at frequencies
somewhat above 100 cps, but are not so fer removed from this frequency rs to

negate the use of 97 c¢ps Ltrensmission loss data in making predictions. 000167
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For snorkel protection in the basin area, a high cross-fix
probability is desirable and 40-element Caesar arrays are indicated, with
their good bearing discrimination and rélatively high array gein. The
average gain of operational arrays in the Atlantic SOSUS net is about 10 db
and we shali adopt this value here, In the flat portions of the basin,
somewhat higher gains may be achieved, The theoretical limit is 16 db.

The standard doviation from 10 db is assumed to be negligible compared with -
the deviation cf other factors involved.

An additional consideration is the sensitivity of the signal pro-
cessing systen, For lofar equipment, the probability of detecting an incom—
ing narrow-band signal is the presence of broad-band ambient noise is a
function of the signal-to-noise ratio and the visual integration time. This
relationship can be expressed in several ways. For a given probability the
signal-to-noise ratio is found to increase a given number of db per doubling
cf the integration time, For exﬁmple, for an experimental model and for 50%
probability, the signal-to-noise ratio.increases about 2 db each time the obser.
vation period is doubled, Alternatively, for a fixed signal-~to-noise ratio,
the detection probability increases as the period is increased; after the
first five minutes, the probability inm a long period is the sum of the |
probability of shorter periods. DMNMore specifically, if the probability of
detection in t minutes is p, the probability in 2t minutes is p+ (1 ~pp.
Observation periods of five to téh minutes are assumed in the present analysis.

Chart X - SONLR Eguation

The aforementioned factors, excluding system sensitivity, are
combined in a logical way to obtain the signal-to-ncise ratio at the input
to the lofar processing equipment, If S is the pressure level at 1 yd. of
the peak line component radiated by the submarine, then the signal level at

the hydrophone is S minus the transmission loss from 1 yd. to the point of  (gp168
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reception. Array gain (A) enhences the signal with respect to the noise md
hones i3 an additive factor. Finally, the ambient noise leval N is subtractec
a.d she resvlt is the over-all signal-to-noise ratio at the irput ©wo the

Tacl: of tiiese quancitles must be regarcded as representing
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ible valves, with a certain meen value and a statistical
deviction Trom “he mean, Hence the signal-to-noise ratin at the range in
guestion s also a dAlstribution with a resulitant deviation found from the
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thiesho'd aharacheristics of the lofar equipment. The prebability of dehectir
2 summaring ab range R is the probability of detecting on the lofar writer a
gizwl § in the presence of noise N multiplied by the probability that S/N
will ocour and summed over all possible values at that range: If this proce-
dure is repeated at a number of ranges, a probability vs, range curve can

be drawn.

Chart X7 - Precicted Detection Ranges - Snorkel

This chart shows procability curves for the snorkeling submarine
in thie baszin area. The two top curves bracketing the region labelled "low
neise are computed from the two transmission curves previously shown. Bah
. prohzbiliiy curves assume a medien noise level of -29.db micro b, the mean

valve of Areas Able and Baker, Thus the top curve represents FEleuthera
feference transmission and low noise, and the bottom curve of the pair re-
presents the poor transmission limit combined with the low noise figure.
The appropriate curve for the deep basin area remote from fishing activity
might be expectedr-to lie between these bounds.

Similarly, the lower curves apply to heavily fished, high noise
areas, The median noise level at Charlie is assumed, 15 db higherlthan the
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low noise level used for the other pair of curves,

Conservatively, one might expeét a 50% detection range of 150 miles
in an area remote from fishing and 35 miles in an area of concentrated
activity.

Chart XI1 - Predicted detection Ranges — Nuclear

Since fhe quist nuclear submarines radiates line components 12 o
lower in level than the conventionally-powered snorkeling submarine, the
detection ranges shown in this chart are considergbly shorter. The 50% ranges
are of thc order of 50 miles in low noise areas and 10 miles in high noise
areas, It should be remarked that nuclear submarines operating under normal
conditions at moderate to high speeds radiate more energy than snorkeling
submarines, and detectlon ranges are expected to be correspendingly greater.

Recommendation,

In view of the great number of fishing fleets in the vicinity of
Iceland and the banks between the Faeroces and Jan Mayen it is proposed to
establish a deep water network South of the G-I-UK Line,

This system will be capable of a 25% detection/classification
against a nuclear powered submarine operating in its quitest mode on a
continuous unalerted basis.

This will require a fixed system in the area south of the Greenland-
Iceland-United Kjngdom Line and will provide a dépth of detection of 300
nautical miles and a width of 750 nautical miles.

Full use will be made of the coaxial cable multiplex system whidch

will allow all cables to terminate at a common shore terminal in Scotland.
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SECRET

MFMORANDUM FOR U, S. STUDY GROUP OF ANTI-SUBLHARINE DEFENSE OF GREZNLAND ~
ICELAND ~ UNITED KINGDOM LINZ:

Subj: Anti-Submarine Defense of Greenland-Iceland-United Kingdom Line (U)

l.. The problem of establishing an effective Greenland-lcelahduU.K. Ainti-
Submerine detection barrier has been made extremely complex beceuse of the

high density of fishing boats in the area under consideration, Over a

thousand trawlers operacte in the area northeast of Iceland, This fishing

boat population includes approximately 350 Russian.r liany df the engines

used in these small ships have acoustic signatures that are very similar

to those employed by Soviet Submarines,

2, The random movements of fishing boats'aré extremely difficult to recofd

and plot for surface surveillande purposes. Yet an accurate surface plot of
these movements is required if the fishing boat signaturcs aré to be effectively
eliminated from the total of:éohtacts develobed'by anj underwater surveillance
installation., In an area of heavy fishing activity the surveillance capability
of any fixed underwater system will either be marginal or will require a surfacé
surveillance effort that far outwéighs the basic advantage of the fixed system
in redgcing mobile force regquirements.

3. It is known that our own fishing boats carry good fathometers, Loran and
two-way radio., It is understood thét in addition to these equipments, some of
the Buropean fishermen amploy "fish finders" which can serve as limited range
sonars, It would eppear that e potential surveillance system is already in
being in the form of the NATO fishing boats,

4e In view of the above iﬁ is rccommended that the NATO fishing fleets potential
surveillance capability be further cexplorced for the cold wﬁr aspects of the anti-
submarine defense of the Greenland-Iccland-United Kingdom Line in the area north-

. 000177
west of Iceland. F. L. ASHYORTH SECRET
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OPERATIONAL ASPECTS OF MOBILE AND FIXED SYSTEMS
THIS PRESENTATION IS NOT COMPLETE, BECAUSE THE
SLIDES WERE NOT AVAILABLE FOR REPRODUCTION.

HOWEVER, THE TEXT CONTAINS MUCH PERTINENT
INFCRMATION.

APPENDIX XI
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SECRET

IN OUR CAPACITY AS THE U. S. ASW OPERATIONAL COMM:NDER THROUGHOUT THE
ATLANTIC COMMAND, ASDEFORLANT HiS HAD OCC.SSION TO THOROUGHLY REVIEW /ND TEST
SOME OF THE ANTISUBM/RINE SURVEILLANCE SYSTEMS WHICH .RE . PPLIC.BLE TO THE SOLU~
TION OF THE SURVEILL/NCE PROBIEM IN THE GREENL.ND-ICEL.ND-UNITED KINGDOM
iRFA. 1IN P,RTICUL'R, THE VP/SSK B/RRIER PRINCIPLE H.S BEEN TESTED BY SEVERAL
BARRIFR EXFRCISES. ALSO, THE LOFAR TQUIPPED 30SUS SYSTH: HAS BEEN TESTED
BY A YEAR OF COORDINATED OPERATIONS WHICH HAVE INCLUbED SEVERAL SOSUS TARGET
CONVERSION EXERCISES, THESE SOCEX, AS WE ABBREVIATE THIM, HAVE HAD AS A
PRIMARY %%’: THE ASCERTAINING OF THE GAPABILITY OF THE S0SUS, /ND THE REQUIRE-
MENTS NECESSARY TO PERMIT THE TACTIC.L WPLOYMENT OF THT DATA GENER.TED BY THE
SYSTEH. |

THE VP/SSK TYPT OF B/RRIFR H.S PROVID FEASTBLE ‘ND EFFECTIVE IN EiCH OF
THRZE OPRRATIONS; NAUFLY;

ASDEVEX 1-58 |

VP/SSK OPER.TIONS DURING THE LEBANON PERIOD

LANTBEX 1-59

T WILL REVIEW IN DETAIL THE RESULTS OF JSDEVEX 1-58, SINCE IT W.S THE
ONLY ONE OF THZ EXERCISES WHICH PROVIDED ENCUGH SPECIFIC CONTROLIED EX/MPLES
T0 PERMIT THE T/BUL.TION OF ITS EFFECTIVENESS. ASDEVIK 1-58 WAS DESIGNED
AS AN EV.LU.TION FXERCISE TO DETERMINE THE ABILITY OF AN INTEGR.TED FORCE
OF PATROL A/C iND SUBM.RINES TO DETECT, CLASIFY .ND REPORT UNIDENTIFIED
SUBMARINES COVERTLY TRANSITING THE G-I-UK LINE. THE FORCES INVOLVED WERE

AS SHOWN ON THIS SLIDE:.
(ON SLIDE #2 FROM ASW SYM. PRES.)

THE BARRIER CONSISTED OF 5 SSKs 4ND 2 SSNs WITH 24 P2V-7 ../C BEING EMPLOYED
TO PROVIDE Il SURVEILL.NCE AiND INVESTIG..TE FORCES.
(OFF SLIDE #2)
(on SLIDE #3 ©* PHESENT..TION)

APPENDIX 1’1 SECRET
' 000179



Document disclosed under the Access to Information Act -

4 . Document divulgué en vertu de la Loi sur I'accés & I'information
y £ K

- SECRET |
COODINATED OPERATIONS FOR THIS EXERCISE COVERED A éEzzIo"D OF 22 Di¥S. THE SOUTH
ERN ICEL:ND~UNITED KINGDOM BARRIER COVERED A\ 200 MILE FiONT iCROSS THIS AREA
WITH FOXCES AS SHOWN DURING THE E.RLY PH.SE. TWO INCi.FT WERE /ASSIGNED TO
P.T0L THE 75 MILE DEEP AIR P..TROL ZONE WHENEVER THIS B.RRIER WAS EMPLOYED. THE
BARGUIER WAS TRANSL.TED 3 TIMES; FIRST, 50 MILES TO THE SOUTHWEST OF THE INITIAL
BARRIER POSITION FOLLOWED BY TWO MOVES TO THE NORTHE.ST OF 100 AND 50 MILES
RESPECTIVELY. THESE TRANSLATIONS WERE INITT.TED BY MESSAGE iND WERE 4CCOM-
PLISHED USING 4 SPEED OF 2 KNOTS. THE TR/NSLATIONS WERE INITL.TED TO TEST
THE ORDERING PROCEDURES, TO DENY THE TRANSITORS THE OPPORTUNITY TO GAIN IN-
TELLIGENCE OF THE BARRIER POSITION, AND TO INVESTIGATE SONAR CONDITIONS IN
THE VARIOUS WATER DEPTHS OF THE AREA. THE 1000 FATHOM CURVE IS SOME 120
MILES SOUTHWEST OF THE ICELAND~FAEROES LINZ, WHILE ON THE LINE ITSELF THE
WATER DEPTH AVERAGES 250 F.THOMS. :

(OFF SLIDE #3)
(ON SLIDE #4 S/M PRESENT.TION)
FOLLOWING THE FIN.L TR.ANSLATION, FORCES WERE STATIONED iS SHOWN....WITH
THREE ~IRCRAFT BEING I,INTAINID ON ST.TION AT ALL TIMES. THIS ]éARRIERWAS
RMPLOYED DURING TH% FINAL FOUR D..YS OF THE EXERCISE. FOUR TRINSITORS WSRE
EMPLOYED TO TEST THE SOUTHERN B:RRIER. THE .VER:IGE TRANSIT SOA WAS 6,5 MILES.
(OFF SLIDE #)
(ON SLIDE #5)
IN THE /REA OF THE DENM/RK STR/.IT, THIS BARRIFR WiS EMPLOYED UNTIL THE FORM-
ATION OF THE PHASE 2 BARRIER THE LiST FOUR D:iYS OF THE EXERCISE.
(OFF SLIDE #5) - .
NORMALLY, WHEN WE MENTION WNVIROMENT IN ASW, WE TREAT IT 45 i CULPRIT.
THIS WAS NOT THE CASE DURING ASDEVEX; NE/R-PERFECT ENVIRONMENT CONDITIONS
EXISTED 'I;HR_OUGHOUT THE EXERCISE. ISOTHERM.L WATER PREV.ILED. SE. ST.TES

CNE AND TWO WERE THE HIGHEST. MORE TH.N 22 HOURS OF DLYLIGHT PER DAY 4ND
. 5 SECRET 000180
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CLEAR WEATHER AIDED VISUAL SEARCH IMMENS/LY. THIS REM.RKiBLY F.iVOit/BLE
SETTING SHOULD BE KEPT CLE:RLY IN MIND AS WE EX/MINE THE EXERCISE RESULTS
INSTEAD OF QUALIFYING THE ASW RESULTS WITH MANY EXCUSES AS IS SOMETIMES
OUR HABIT; IN THIS CASE WE CAN SAY THAT THE RESULTS WERE SENSATIONALLY GOOD
(oN SLIDE #7)
OVER-ALL THE SURVEILLANCE BARRIZR RFSULTS LOOKED LIKE THIS., THE
BARRIER COMMANDER RECEIVED CONTACT REPORTS ON 43 OF 51 CONTACTED TRANSITS,
FOR A PERCENTAGE OF 84%, THESE RESULTS COULD HAVE BEZN EVIN BETTER~—FOR
ONE TRANSITOR WAS DETECTED BUT INCORRECTLY CLASSIFIED .S /NOTHAR SSK, AND
FOUR TRANSITS WERT DETHCTED BUT REPORTS THERWOF DID NOT GET THROUGH.
AS DIPICTED IN THE SMALLFR PIE TO THE RIGHT, THE BARRIER 5SNs 'CHANGED
ROLES AND M.DE FOUR SPRECIAL HIGH SPEED TR.NSITS (SO4 16 KNOTS OR BETTER)
OF THE SUBAIR BARRIZR. 1IN THIS ADDED ATTR/CTION ALL FOUR WERE DETECTED,
BUT ONE WAS NOT REPORTED TO THE BARRIER COMYNDER.
(OFF SLIDE 7) - |
IN i LITTLE MORE DETAIL, LET US LOOK AT THE SSK PERFORM.NCE SPECIFICALLY.
(ON SLIDE 8)
HERE WE SEE THAT THE SSKs WERE THE GRE.TEST CONTRIBUTORS TO THE SUCCESS
OF. THE BXRRIER., SIXTY~FOUR TO SEVENTY-SIX PERCENT OF .LL TRANSITS WERE
DETECTED AND SUCCESSFULLY REPORTED BY SSKs ALONE. HOWEVER, WE SEE TH.T
THEY WERE LOSING ALMOST AS MiNY DETECTED TRANSITS THROUGH COMHUNICATIONS
TROUBLES A4S THEY WERE FAILING TO DETECT IN THE FIRST PLACE. THIRE WERE
14 TRANSITS WHICH WERE NOT SUCCESSFULLY DETECTED Oii REPORTED TO THE BARRIER
COMMNDER--OF THESE, 7 WE® DETECTED BUT THE CONT.CT REPORT WiS NOT RECEIVED
BY THE BARAIER COMMANDER -~ L TR/NSIT WAS DETECTED BUT NOT PROPEALY CLASSIFIED
AND 6 TRANSITS WERE NOT DETECTID BY iNY SSK.

(OFF SLIDE 8)
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TRANSTTS WERE FREQUENTLY DETECTFD BY MORE THAN 1 SSK. THIS WAS FORTUNATE,
BECAUSE IN SIVERAL CASES OF MULTIPLE DETECTION, ONLY . SINGLE CONTACT REFORT
GOT THROUGH TO THE BARRIER COMM:NDER.

(ON SLIDE 9)

THIS PICTURE SHOWS THE REL.TIVE FREQUENCY OF MULTIFLE DETECTIONS BY
SSKs IN THE SOUTHERN AREs WHEGE ALL BUT 1 SSK W.iS STATIONED. IT IS LORTHY
OF NOTE TH.T HALF OF THE TRANSITS WERS DZTECTED BY MORE THAN ONE SSK.

(OFF SLIDE 9)
THE DETECTION RANGEZ PERFOLMINCE OF THE $SKs IS INTERESTING.
~ (ON SLIOE 10)

‘ON THIS BAR GRAPH, WE SHOW THE DERCENT.GE OF T RGET EXPOSURES DETECTED
VERSUS THE SHORTEST RANGE TO THE TARGET DURING IT!s EXPOSURE., NOTE THE
UNIFORMLY EXCELLENT BEZCTION PEAFOALNCE OF THE BQR-44 BOLTS, IN SHARP
CONTRAST IS THE FAR WEAKER PERFORMANCE OF THE BQR~2B BOATS. ONE WAY TO
DESCRIBE THE COM'ARATIVE PERFORMANGE IS TO SAY THAT BQR-hs DETECTED TWO-
THIRDS OF ALL TARGETS TH.T EXPOSED THEMSELVES WITHIN 30 MILES, WHEREAS
BOR~-2s DETECTED ONLY ONE-THIRD OF THOSE TARGETS. AVERAGE BQR~-4 DETECTION
RANGE WAS 28 MILES; THE M.XIMUM WAS 63 MILES. AVERAGE FOR THE BQR-2 WAS
18 MILES: THE M.XTMUM 37 MILES. -

(CFF SLIDE 10) |

CLASSIFICATION OF SSK TARGETS WAS CONSIDFRABLY IMPROVED OVER FREVIOUS
FXERCISES DUE TO THE CONTRIBUTION MADE BY THE VECTORED VP.

THE SSKs RECORDED A TOTAL OF 750 CLASSIFIFD CONTACT DURING THT EXERCISE.
THESE CONSISTED OF AN AVERAGE OF ONE EXERCISE SUBMARINE CONTACT PER SSK PER
DAY AND BETWEEN 5 AND 6 NON~EXERCISE CONTACTS PEL SSK FER DAY.:

THIS NEXT SLIDE SHOWS HOW THE SEAWOLF AND SKATE FiRED IN DETECTION.

(ON SLIDE 11)

L SECRET
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REMEMBER NOW THAT THE SEAWGLF HAD A 200 MILE FRONT TO COVER AND SKATT
HiD ONLY A 75 MILE FRONT, SEAWOLF DETACTED 12 OF 3@ TRANSITS OR 32 PERCENT,
WHILE SKATE DETACTED 10 OF 13 TRANSITS OR 77 PERCENT. THE SKATE REFORTED ALL
DETECTED TRANSITS TO THE BARGITR COMMANDER. REPORTS OF 3 OF THE 12 DETECTIONS
BY SE:WOLF DID NOT R%iCH THE BIRRIER COMLINDER DUE TO COMMUNIC.TION DIFFI-
CULTIES, | |

THE LOWER PORTION OF THIS SLIDE REFLECTS THE DECREE OF SUCCESS IN PRO-
 VIDING SSNs WITH CONTACT INFORMATION. CONSIDERING NOW ONLY THOSE TRANSITS
WHERE AN SSN WAS IN A POSITION T0 INTERCEPT AFTER AN SSK DETECTION; THERE
WERE 18 OPPORTUNITIES FOR SEAWOLF AND 6 FOR SKATE, 4 TOTAL OF 24. OF THESE
THE TWO SSNs RECEIVED WORD OF ONLY 11--LESS THAN HALF. IT IS NOTBLE THAT
OF THE 7 TRANSITORS ON WHICH SE:MOLF RECEIVED CONT.CT REPORTS, ALL 7 WERE
INTFRCEPTED BY HER. THE SSNs DETECTED ALL TRANSITORS THAT TXPOSED THEN-
SELVES WITHIN 20 MILES, HOWEVER, SSN DETECTION OUTSIDE 20 MILES WERE RARE.

| (OFF SLIDE 11) |

IHE T4O VP SQU:DRONS, CONSISTING OF A TOTiL OF 2 ATRORAFT, FROVIDED
OVER 2000 FLIGHTS HOURS DURING THE THREE WIEKS OF THE FXSRCISE. AIRCRAFT
WERE ON STATION 93 FERCENT OF THY PLANNED EXZRCISE TIME; /N AVERIGE OF 3
\IRCRAFT WERE M:INTAINED ON STATION.

VP ATRCRAFT ON AREA SEARCH MADE 10 INDEPENDENT DETBOTIONS OF SUBMARINES.
OF THESE 6 WERT BY VISUAL, 3 WERE BY RADAR, AND ONE WAS BY SONOBUOY INDICA-
TIONS BY / RELIEVING ATRCRAFT ON AN OLD DATUK, AVER/GE VP DETECTION RANGES
ON SNORKELS WAS 8 MILES.

AS A MEASURE OF THR COORDINATION SUCCESS BETWEEN VP /ND SSK THERE WERE
133 ATTRMPTED RENDEZVOUS OF WHICH 123 WERE SUCCESSFUL GIVING 93 PERCENT
SUCCESS. AFTER RENDEZVOUS .IRCR.FT WERE VECTORZD BY AN SSK 102 TIMES WITH
THE FOLLOWING RESULTS: |

000183
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SSKs VECTORED VP [IRCR.FT ON 35 OCCASIONS WHEN THE SSK HELD SONiR CONTACT
ON AN EXFRCISE TR/NSITOR. 20 OF THESE VECTORS~~57 PERCENT LED TO DETECTIONS
OF THE SUBMARINE BY THE AIRCR.FT. SSKs VECTORED VP AIRCR.FT ON 67 CONTACTS
OTHER TH/iN EXERCISE TRANSITORS. AIRCRAFT WERE /BLE TO IDENTIFY 38 OF THESE--
57 PERCEz\rTQﬁs SURF/CE SHIPS. NOTE THAT IN MORE THAN H.LF THE OCCiSIONS
WHERE A PLANE WAS VECTORED, THE TLANE WAS ABLE TO DEFINITFLY IDENTIFY THE
TARGET EITHER AS A SURFACE SHIP OR SUBMARINE. |

SUMM.RIZING OUR CONCLUSIONS OF THE RXFRCISE:

A. COMMUNICATIONS WERE MARGINAL BUT IMPROVED WITH PRACTICE. LATER
EXFRCISES HAVE SHOWN FURTHER IMPROVEMENT. SATISFACTORY COMMUNICATIONS IS
WITHIN OUR TECHNICAL CAP/BILITY AND WITHIN VIZW,

B. VP/SSK OPERATIONS ARE FEASIBLE LND HIGHLY EFFRCTIVE FOR DETECTION
AND CLASSIFIC.ATION. |

C. THE GIUK VP/SSK BARRIER AS CURRENTLY CONVEIVED IS VERY EFFECTIVE IN
DETZCTING TRANSITING U.S. SUBILRINES DURING GOOD WX. DURING PERIODS OF POOR
WEATHSR IT MIGHT BE NECESS/RY TO DECREASE THE SUBM/RINE SP.CING AS WELL AS
PROVIDE SOME OTHER METHOD OF T'RGET INVESTIGATION.

THE ASDEVEX 1~58 RESULTS & CONCLUSIONS WERE CORROBORATED BY OPERATTONS
| i‘N THE SAKE AREL DURING THE PERIOD 19 JULY TO 1 S THMBER 1958, BRIEFLY THE
RESULTS OF THIS EXFRCISE WERE AS FOLLOWS:

(ON LEB..NON SLIDE)

64, TOTAL CONT.CTS _

6 OF THESE WERE ON B.RRIER SUBS RELIBVING ON ST.TION

638 NON-SUBS '

308 CLASSIFIED VISUALLY BY SUBS

58 CLASSIFIED BY VECTOR®D A/C

272 CLASSIFIED BY SUB SONAR INFO. |

AVERAGE DETECTION RANGE ON 6 SNORKFLING BARRIER SUBS = 17.6 MILES

AVERAGE DETECTION RANGE ON TRAWLERS (127 SAMFLES) = 12,7 MILES
AVERAGE DETECTION RANGE ON MERSHIPS (70 SINGLES) = 12,4 MILES.

000184
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IN ADDITION TO iBOVE, 5 CONTACTS WERE REPORTED AS POSSIBLE RUSSTAN
SUBMARINE, POST EXERCISE EVALUATION OF THESE WERE iS FOLLOWS: 2 POSITIVE,

2 NON-SUB & 1 INSUFFICIEZNT EVIDENCE. ONE OF THE POSITIVE WAS . VISUAL
SIGHTING BY A/C.

WEATHER DURING THE PERIOD OF THIS EXERCISE WAS ALSO GENERALLY GOOD.

BOTH THE EAST AND WEST BARRIERS SUFFERED FROM FISH NOISES DURING THE PERIOD
OF THIS EXERCISE. AN ADDITIONAL CONCLUSION BASED ON THIS EXERCISE WAS THAT .~
SUBMARINFS COULD BE RELIEVED ON STATION WITHOUT DIFFICULTY.

(OFF LEEANON SLIDE)

FXERGISE LANTBEX 1-59 DURING THE PERIOD LATE APRIL TO MID JUNE 1959
FURTAFR CORROBORAT TD THE EFFRCTIVENESS AND FEASIBILITY OF THE SSK/VP BARKIER.
ANALYSIS OF LANTBEX RESULTS SHOWS THE FOLLOWING PERTINENT FiCTS:

1IN ADDITION TO THE SURVEILLANGE FOR RUSSL:N SUBM.LINES THEE WERE 36
EXERCISE TRANSITS, OF WHICH 31 WERE DETECTED. ALL CONT.CT REPORTS WERE
RECEIVED BY THE B/RATER COMEANDER. |

CONCLUSIONS FAQH THIS L.TRST EXFRGISE INCLUDE:

A. COMMUNICATIONS PROBLEMS STILL EXIST BUT STILL APPEAR CAPABLE OF
SOLUTION. N

B. SONAR CONDITIONS (DETEGTION RANGES) CONTINUED GOOL. TWO OF THE
SUBM/ARINES WERE OF THE OPINION THAT THR BEST RESULTS WERE OBT.INED IN THE
SHALLOW WATER AREA. | )

C. BIOLOGICAL NOISE INTERFEIED WITH LISTENING CONDITIONS ON SEVERAL
0GCASSIONS. | |

D. NAVIGATION F..CILITIES, p.ATICUL.ALY ON THE NORTH BiRiIHR, LEFT MUCH

TO BE DESIRED, -

7 SECRET : 000185



Document disclosed under the Access to Information Act -
Document divulgué en vertu de la Loi sur I'accés a I'information

SECRET : .
IN ADDITION TO THE .BOVE CONT..CTS, ONE POSITIVE RUSSIAN SUBM.RIKE WAS.

DETECTED. INITL.L DETECTLON WiS BY SUBM.RINE SON.R. CORDIN.TED VP/SSK TACTICS
MiINTAIKED CORTACT UNTIL THE RUSSIaN SUBMARINE SURFACED.
IN VIEW OF THE KESUITS TG DiTE, CCM.SDEFORL/NT IS (F THE OPINION THAT THE
PRIM.RY VP/SSK B.RRIER PROBLEN REQUIRING » SOLUTION IS aN ALL WEATHER CAPABILITY
FOR CONT.CT INVESTIGATION. EVEN THIS PROBLIM /iPPE.RS WITHIN PRACTIC.L SOLUTION
WITH THE PROPCSED .DDITION OF LUFAR/CODAR TO SUBM.RINES AND SURF.CE CR.FT. THIS
ADDITL ON SHOULD PEZMIT THE HMPLOYHLNT OF SURFaCH CRWFT FOR 1N USTIGATI VE
PURPCSES. FUWRTHER, IT SHOULD IMPROVE THE CL.SSIFICLTTUN C.PABILITY (F SUBMARIMES
TO THE PGINT WHERE ;i SUFFICIENTLY HIGH ACCURATE CCUNT CCULD BE .CCLMPLISHED WITH
THE SUBMLEINES DCING ALL UF THEIR UGN THVESTIGWTING. TH: ADDITION JF JLZEBEL
EQUIFMENT TO 4/C WILL ENHANCE THEI SEARCH ND LOCALIZLTIUN CAPABILITY.
IN ADDITICN TC THE PROVEN C.PiBILITY JF THE VP/SSK TYP3 BARRIER, CTHIR
TYPES UF MCBILE B/RRIERS, THOUGH HUT YET TuSTED, .PPL.i: ENTIRELY FE;'—;SIBIE,

FOR EXiMPIE: ,
he THE EQUIPPING CF /EW BARLIER SHIPS WITH LoF.R/ CODAR 4ND EXPEND..BLE

it ANCHURABLE BUUYS. WE BSTIMATE THaT 4 HELICOPTER EQUI PED E.RKIER SHIP WITH
LOFaR AND A BUGY SYSTEM SHUULD BE ADLE To CVER A 150-200 MILE SQUaHE AGGINST
SNORKELING SUBMaINES, |

Be 4N 4TIt DARIEG BMPIOYING JULIE/JEZEBEL EQUIFMENT. THIS TYPE OF
DARRTER IS SCHEDULED Fu“h’. TESTING THE MIDDLE JF THIS SUMMER.

IN ADDITICN Ty THE .O0VE CCMPLETELY MULILE DaniIlaS,. oNE CF JUR SUDMARINE
SQUADRCNS HaS iECENTLY DEMUNSTHATED THE FEASILILITY oF i CLuuDINATED ScSUS/
SUBMARINE EBaRitIEile THIS Dalidlbut WaS C.NTIWLILED DY = M THEi SHIP IN 4N alEA
ADJACENT TC THE SUSM.itINES. DuTH SuSUS & SUDMuueINE DETECTICH DiTa WdS RELAYED

To THE MOTHER SHIF Fuili COGRDINATI N OF LOCLLIZATICN EFFGUTS. THIS TYE OF
CARRIER PEMHMITS THE C.NVEQRSIVN OF 4 SuSUS LINE F DEARING AND a4 SUCMad NE LINE
UF DEARING INTO AN ESTIM.TED PUSITIUN F FiIlulY HIGH 4CCUACY WHEEAS EITHER

UNIT'S DATa BY ITSELF WOULD HaVE L&ESULTED IN 4 FuIuLi LaiGE SEAUCH AREA. 000186
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AS I MENTIONED EARLIER, WE HAVE ALSO TESTED THE SOSUS SYSTHEM SUFFIGIENTLY

* DURING THE PAST Yi4R TO BE CONFIDEKT CF ITS POTENTIAL. PRIOR TO TABULATING THE
SPECIFIC CAPABILITIES AID LIMITATIONS OF THE SOSUS, I WOUID LIKE TO THOROUGHLY
DISCUSS TARGET CLaSSIFICATION iS IT APPLILS TG THIS RELATIVELY WEW SYSTEM.
THE DATh PROVIDED BY 4 SOSUS IS MORE ACCURATE AlD IN HORE DET.IL TH.N HaS EVER
EXISTED WITH AKY PREVIOUS SUBM.RINE DETECTION EGUIPMANT. TO FULLY BENSFT FRQOM
THE CiP.BILITIES (F LOFaR, IT IS i&CESS.RY THAT WE TiKE ~DVANTAGE OF THIS
ACCURATE AND DET.TLED IFORM.TION TH.T THi LOFwR LQUIPMENT PRLSEITS.

TO UNDERSTAND THE CLASSIFICATION CAPABILITY OF LOFAR EQUIRMENT, IT IS
NECESSARY TO UNDERSTAND WHAT IT DETECTS 4D HOW IT IS PRESENTED, FOR REFERENCE |
PURPOSES DURING THIS DISCUSSION WE WILL LOOK 4T i PHCTOGRAPH OF i TYPIC.L
RUSSIAN SUBMARING SIGNATURE.  (ON R. SLIDE) |
THIS LOFARGRAM IS 4 3 DIMENSIONAL DIACRAM OF TTii, FREQUENCY AlD RELATLVE
SIGNAL.STRENGTH. ANY NOISE GENERATING EQUIPMENT ABOARD THE TAiRGET VESSEL
MzY BE DETECTED, IF THE TARGET IS CLOSE ENOUGH, BUT IN GENER.L, LONG RANGE
DETHCTION IS LIMITED TO THE M.IN PROPULSION EQUIPMHNT. FOR CONVENTIAL SUB-
MARINES THIS M ANS DIESEL BNGINES ..D PROPELLERS aND FOR NUCLLAR SUBIMLHINES,

A TURBLNE iND PROPELLERS. UITH & SUFFICIENTLY STRONG SIGNAL WE CAN iSCERTAIN

CONSIDERABLE TNFORLTLON FROM THE LOFAiGRL. WE Cill FOR INSTANCE, AT TIMES,

TELL THE WUMBER OF CYLIWDEKRS THE PARTICUL.R BNGIME HaS, WHETHER IT IS 4 TWO

CYCLE OR 4 FOUR CYCLE ENGINE, AND THEWBY DETEAMCINL THE TYPE OF LNGINE, OR

Wi MaY BE LPLE TO ASCERTAI?I HOW 1KY PuOPTLLEWS THHLE 35 OR HOW HMAKY BLADES

4KE ON THE PKOPELLI. IN CuSES OF WEAK SIGN.LS Wi .i& UN.BLE TO DO THIS.

(CFF . SLIDE)

THE PWDLEY CAPABILITY THAT LOFait HaS, WEICH IS KOT SHARED BY OFHER SUBM/RINE
....CLaSSIFIEWS, IS ITS ABILITY TO ViikY sACCUiTLLY MEALSURE THE (uPM (F THE DETECTLID
SIGNAL. 48 AN EXMPIE WE WILL LOOK AT . STGN.TURE OF 4 U.S. SUBMARINE.

(ON U. S. SLIDE)
000187
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THIS SLIGHT SEPAATION IN THESE TWO LINES IKDICATES » DIFFERENCE OF 15 RPM IN

TH; SPEED OF THE SUBMAAINES TWO ENGINES. THS SUPMLIWE /CTUALLY W{IPORTED THAT

HE WaS OPEATING EIS ENGINES .T [HE SaM& SPEED. WH.T I AM TRYING TO POINT OUT

IS, THAT LOFil CLaSSIFIC..TION AT n SHOMG SITE CONSISTS OF ANALYZING TEE
PABSENTATION D DETEUMINING FiOM THE CHiiiCTEXISTICS PIGESENTED, WHaT TYPE

OF 4 SCREW Ok ENGINE GENEMATED THE SCUMD. THE wBILITY TO DC THIS VaiIES

MOWE Oit LESS THVEGSBELY WITH THE AHMOUNT OF SIGNATULE Daln PLBSENTED. T0 DATE §

WE HAVE NO DFMOFSTHATED CaAPLBILITY TO wlCOGNIZE THE DIFFERENCE IN THE SIGHATURE

OF . PadTICULAR TYPE LNGING BECAUSE OF .. DIFFsiBNCE IN THE VEHICIE TN WHICGH IT

IS INSTALLED, IN OTHEt WO.DS, THié SIGNATU:l OF A FISHING. ThuMLiH o1D L

SUBMARINE WITH THL SAME TYPE CF ENGIRIS AND THE SAME TYFE SChuiS adii VER
- DIFFICULT TO DIFFELENTIATE. THE(FOWE, LORak BY ITSLHLEF CaknOT POSITIVELY
CLASSIFY. SINCE MaNY FISHING TRAWLIERS ARE DIESEL EQUIPPED, IT IS OBVIOUS
THAT, IN AN L@, OF CONCENTAATED FISHING, & PASSIVE SHOkls BASED SOSUS SYSTEM
j
IS NOT St ‘FICILNT BY ITSulF, HOWEVE., THE ACCUitaCY WITH WHICH IT Culi MuiSURE
PROPELLEst Oit ENGINE RPM CAN BE COUPLED WITH nraDad SUAVEILL.NCE O. LOFAR
EQUIPPLD INVLSTIGATIVE FCLCES 70 PiOVIDE AN LFFECTIVE DETECTION SYSTIM. IN
ADDITION SINCE IT MAINTAINS COWTIWUOUS SU«VEILL:WCE, THE OPEUATING MODE CF
THE T.HGET CAN BL OBSERVED FOi » PERICD OF TIME «ND FiOM THIS OBSELV.IL ON
MANY CONT.CTS Cill BE DISCARDED 4S NOT OFERATING IN A MODE THAT WOULD BE
USEFUL TO & SUBMARINE,
BASED ON OUR EXPEAIENCE TO DaTE WE FESL THAT:
4, THE FRESENT SYSTEM IS CAPABLE OF PROVIDING BEARING INFCHM.TION WHICH

IS SUFFICIENTLY ACCURATE TO BE EMPLOYED FUR TaCTICAL PULTCSES.  THE »DDITLON
CODalt OR widdiY CURNOLATORS WILL INCKE.SE THE oACCUR4CY COF THE SYSTEM. THEEF ORE,
NO DIFFICULTY IS ENVISIONEZD IN .THE TiCTICAL AFPLICATION OF A PaSOIVE SYSTEM

IN THIS AiitEa,
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b, DETECTION ILiNGES AKE DEPENDENT ON STATTON LOCATICH, BACKGROUND NOISZ
AND AMOUNT OF NOISE GENERATED BY THE TARGET. IT IS IMPACTICAL TO LXTRAFCLATE
THE RESULTS OF OUL DEEP WATER SYSTEM INTO THE Aidi UNDE CONSIDERATION EXCEFT
TO SAY THAT WE AlE APERCLCHING THE F:DICTED KESULTS WITH THE DEEP WaTEi SYSTIM
AND IT IS LOGICAL TO ASSUME THAT WE WOULD iBALIZE BUSHIFS IiG:DICTED iESULTS FOR
4 SYSTEM IN THIS iltEd.

co 4S DISCUSSED PUEVIOUSLY UNDER TANGET CLiSSIFICATION, WHILE THE SOSIB
BY ITSELF CANNOT FCSITIVELY CLASSIFY, IT Cal, WHEN COUFLED WITH FicWEEQ EaST
INTELLIGENCE, SURT OUT 4 LAKGE NUMBER OF THE TaWGETS 48 BEING NON-SUBHAIIE.
FULTHER, IT ChN ViERY CCURATELY MEASURE‘ THE ROTATIUON SPEED OF THu Pl'i.\)?ULSIUN
SYSTEM DETECTED. THIS FisdfITS LITHEK A4 DL.ECT CoMFAdISCN WITH LOF.it DETECTION
BY UTHER VEHICLES (it COMKEL.TION WITH THE SCia OF TAWGETS IN 4 SUITIBIE SURFACE
PLUT.
THE PRIMARY LTMITATIONS OF THE SOSUS MAY BE SUIMARIZED S FOLLOWS
FIRST, SINGE IT IS A PASSIVE SYSTEM, IT IS ENTIRELY DEPSNDENT ON THE HOISE
OUTPUT OF THE TARGET FOR ITS INFORMATION. FURTHIR, BECAUSE OF ITS DEPENDANCE
ON NOISE GENERATED BY THE TARGET, THE TARGET CAN ATTELPT TO COUNTER BOTH
DETECTION AND CLASSIFICATION BY OPERATING HIS ENGINES OR PROPELLERS AT 4 SLOW
SPEED FOR REDUCED NOISE OUTPUT OR AT 4 SPEED WHICH COINCIDGS WITH THE SPEED
RANGE NORMALLY B{PLOYED BY OTHER VESS:ilS SUCH .S FISHING TRaWLERS, .ND LASTLY,
A4S DISCUSSLD E4RLILR, SOSUS BY ITSULF CAKNOT POSITIVELY CLASSIFY 4 CONTACT
iND THEREFORE MUST HAVE B.CKUP OR INVESTIGATIVE FORCES. IN BROOD TERNS THE
SIZE OF THE BACKUP FCRCE REQUIRZD WOULD VARY IN AN IKVERSS ORDER WITH RLSPECT
T0 THE COMPLLTENESS OF THE SOSUS COVER.GE BY CROSS BEARINGS.

IN SUMMLRY, WE 4T ASDEFORLANT FEEL THAT V.RIOUS TYPES OF MOBILE SYSTEMS
ARE FEASIBLE /ND WOULD BE EFFECTIVE, THE ADDITION OF LOFAR =~ GODAR TO AIRCRAFT
AN SUBMARINES SHOULD THPROVE THE C.PABILITY OF THE VP/SSK BARKIERS OVER THOSE
RESULTS TaBULWTED FOR ASDEVEX 1-58. & MOBILE SYSTHM WOULD PERMIT THE CONDUCT
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OF THE SURVETLLANCE TN THE AREA WHICH WOULD EASTEST 10 SUPPORT LOGISTE 4L,
FUATHIR, IT WOULD BE CAP.BLE OF NOVHMNT TO 4 NGW iR IN CSE THE wREA OF
TNTLREST SHOULD CHANGE. ANY FHPLOYMENT (F 4 FIXED THST.LL&TION MUST INCLUDE
4 REQUIREMENT FOR BACK-UP OR THVLSTI.TIVE FOHCES. THEREFORE, CONSIDERATION
OF i FIMED SYSTHM, .CTLVE OR PASSIVE, MUST TaKE INTO STROKG CONSIDER.I ON
THE DIFFICULTILS WHICH WILL BE HNCOUNTERUD IN SORTING THE SUBMARINE CONTACTS
OUT OF THE FISHING TRAWLERS OR OTHER SUKPACE TiRGETS IN THE PARTICULAR AHGi.

~
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MOBILE FORCE REQUIREMENTS FOR AN ANTI-SUBMARINE TRANSIT BARRIER SYSTEM IN THE
G-I-UK LINE, |

The basis for this study is the general direétive for.the G-I-UK Line
Study Group. These are as follows, with slight rewording:

(1) To provide a practical system for dtection, classification, tracking
and localization of enemy submarines transiting the Greeniand-Iceland-United
Kingdom Line, in peace, at the time of an alert and in war,

(2) In tirme of war this system, when combined with suitable weapons,ishould
provide the meuns of destroying enemy submarines,

(3) In time of peace the system should provide positive and accurate means
ofdetection and classification, |

(L) Reccmnendations are to be made on suitable combinations of presently
available forces to achieve the most effective degree of ASW readiness in the
event of "Whr.Tomorfow".

(5) Thought should be .directed towards fulfilling these requirements in
the period 1962-65,

This paper will be concerned with thobile forces only and is directed
primarily to item (4) above, |

I would like to list some pertinent facts which are familiaF ifi géneral to
all of you and which are basic to our éonsideration of this problem. In the
first place, the oceanographic- environment is complex, variable and notlwell :
known, Climatic conditions aréﬁin general adverse,

There are concentrations of Tishing vessels in certain areas of the G-I-UK
region and this means that most oﬁiﬁhe area under consideration is subject to
transit by fishing vessels and ethérmerchant vesscl types, This is an important
factor in consideration of a peacetiiie detection or suuevillance system and for
a2 condition of alert,
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It is assumed that tfansiting submarines will be s%orkel type at present
and in the near term, that their endurance subrerged, for W and Z class boats,
is about 300 miles at 4 knots. This would be of the order of 150 miles for
fifty percent of battery reservea‘ | |

It is anticipated that in the mid fangé period the quiet true submarine
will constitute a major threat,

I shall consider first the era of the present and near future and will pre-
sent estimates of dectection and kill capabilities for barriers of two different
force levels against a variety of possible enemy transiter tactics,

First, I would like to make some comments about %he general nature of the
problem,

It is generally agreed, I believe, that an enemy submarine transiting on
the surface at night with lights on probably offers the maximum security and
speed for the transiter. This is true in part because of the presence of
numerous fishing vessels in the area, For peacetime surveillance the classifi-
cation problem‘is-a major one, Our submérine array sonars do not have the
ability to diseriminate between surface running submarines and certain types
of diesel driven fishing craft,

The transiter has a number of options for surface running, He might transit
alone, perhaps on one engine, He might transit part of the way, at least, in
company with Russién fishing vessels, or he might transit submerged for a time,
then surface with a gfoup of fishing vessels and take on a full battery charge
and then proceed out of the area submerged.

Previous concepts of barrier operations have involved the use of VP air-
craft to meke radar sweeps out over a large area ahead of the SSK line with the
purpose in mind of discouraging or preventing enemy submarines from running on
the surface, or e&en more hopefully to discourage them from'snorkeling, so that

the transiting submarine would be more apt to have to snorkel in the SSK listen-
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Mne trouble with this is that we wouldn't know how effective this operation
was, In fact, a submarine with good ECM gear would probably have littie diffi-
culty determining when it was safe to run on the surface uﬂ@er these c0nditionsi

Further, with this type of operation there is no mechanism for keeping.
track of the surface contracts obtained and investigated by the VP aircraft.

So we are dealing ﬁith a system which has ho memory capability.

Now I suggest that in drdér to cope with this problem and opefate the
barrier in a sound and organized manner that the meintaining of a good surface
plot is a necessity. One way this could be done would be with the use of WV-2
type aircraft on station over each segment in the gap.

Let's take a look at a chart of the area (See Chart I).

An aireraft at an altitude of 10 to 12 thousand feet has a radar horizon of
around 125 miles so that with WV;2's in each of the large circles shown on the
chart each aircraft could provide surveillance of an area 250 miles in diameter.,

The WV—Z‘s\could provide a sﬁrface plot in a number of ways. One would be
by maintaining the blots in their own CIC, They have this capability., The
_other would be to provide Bellhop inputs to a surface plot manned at some sur~
face stations sﬁch as DER on station in the straits as shown on the chart or
better at some shore station if one were available,

In addition, such a surface plot could’accept intelligence from other
sources as well, such as VP aircraft, surface ships and barrier submarines. The
WV-2, if they were present primarily in an AEW capacity should be able to do
this with some additional effort, If then, the location of the native and in-
tenerant surface traffic could be réasonably accurately known, the appearance
of some previously unobserved surface contact would immediately be an object of
of suspicion and subject to follow-up action, for purposes of classification or

attack, We shall consider this matter again later,
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First we shall pﬁt some additional barrier units {hto the picture,

I propose to start out with a rather dense barrier and consider then a
barrier with a smaller complements of forces.

Represented on the chart by the small orange circles are SSK's in a double
line across the entire G-I-UK corridor, on 60 mile spacings.

The circles below the double line represent SSN's which have been put in as
back-up for the SSK‘barrier line, |

Now, please pretend when we are talking about a peacetime detection system
that these SSN are not there,-but that they will be there when we consider the
kill capabilities 6f su‘ch a system,

Tne SSK's have certain detoction and kill capabilities of their own which
we shall examine, But in addition VP type aircraft are needed in such a barrier
s tem. It will be assﬁmed that they will have a Jezebel and Julie cépability,
and tentatively that 4 aircraft will be required continuously on stationz‘ These
are not shown on the chart. They contribute in many ways, One is by coordinatio:
with the SSK's to be vectored out to investigate or attack contacts obtained
by the SSK's,

Another is that they assist in the communication between SSK's and other
of the barrier units, They will also make contact with and attack some targets
on their own, They would also be useful in connection with investigation of
suspicious surface contacts that might be obtained by the WV~-2 aircraft which
would appear in the surface plot, They also could serve the purpose of dis-
couraging snorkeling in the areas ahead of the SSK line, They could take advan-
tage of the radar flooding in the aréa under surveillance by the WV-2's,

These barrier lines should ﬁranslate. In other words, the lihes should
move back and forth through the area, in order to introduce uncertainty in the
mind of the transiter as to the location of these lines, so that it would make it
less likely that the enemy could transit these lines submerged,
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The barrier has a double-ended problem in that tra;sitors will be depart-
ing their northern bases and returning from tﬁeir deployed ardas so that we mst
be prepared to detect targets traveling in either direction,

The barrier is shown in the ‘chart in the narrowestvpafts of the straits.
However, the best place for placement of the SSK's is a matter of uncertainty and
until we know much better how the capabilities of the detection system are effec-
ted by the water conditions and the bottom conditions here, we von't know pre-
cisely where will be the best place., It may well be that sonar conditiors are
such that we would need to bring the barrier back into the deeper water ér per-
haps farther forward into deeper water. We don't know how exactly héw these
shallow areas may degrade the sonar performance.

Incidentally, i have shown here the thousand fathom curve in th¢ red and
the hundred fathom»curve in the blue lines, The green on this side of Iceland
is a 200 fathom curve. The green dashed line represents the 300 fathom curve,

In the narrowest portion of the straits where force requirements would be
least, we havé to deal with what are probably less favorable water conditions.

We assume for these SSK!s a 30-mile detection radius and assume that if a
.transiting submarine snorkels within the 30_mile radius, he will be detected
and that.translation of the barrier lines must be done on some kind of a schedule
so that the friendly forces know where they are, that translation will introduce
enough uncertainty so that an enemy submarine will transit through the gaps on
some snorkel cycle which he has decided will bg best for his purpose,

The next chart, II, shows the detection and kill capabilities for some
barrier systems, The numbers across the top here indicate the fraction of tar-
gets transiting the area which would be detected, as represented by the full
length of the bar by the SSK!s alone, and the red bars indicate the fraction of
targets which would be killed by the SSK!s, More specifically, these are the
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fraction of targets tfénsiting the area which would snorkel within a range and
for a long enough period of time so that the SSK's could close and attack. The
barrier forces are shown on this side -~ 3 WV-2's, 3 DER's, the 18 SSK's, and
four VP aircraft,

Another barrier in which we have half the complement -of submarines,

We get a large variety of detection and kill probabilities for the reason
that we have considered a variety of snorkel tactics and listening ranges for
the transiters., e assume first a snorkel cycle which represents 8 hours of
snorkeling out of a 48 hour cycle at 5 knots, another one hour snorkel period
out of a 7.5 hours cycle at 5 knots and an 8 hours snorkel out of a 108 hour
cjcle at 3 knots and allow for a transiter with différent ranges for detecting
the sn orkeling of an SSK in the barrier system, We have assumed that the SSK
will snorkel one hour out of eight,

For transitor detection ranges of zero tov8 miles, essentially the results
are the same, For a detection capability by the transitor against the SSK of -
30 miles then the detection probability is somewhat reduced; proceeding dowﬁward
" on the chart we have similar tactics for the transitor for these.separate force
levels,

Now I want td talk about these numbers somewhat more in detail a little
bit later but I would like to disgress for a moment and say something about the
classification problem,

These values shown here represent those computed on the basis of a hundred
per cent classification capabi1ity. Now, of course, we know that the 8SK's do
not have this capability. Particularly in peacetime classification is a major
problem, And if_we are to havé any confidence in the way in which we can pre~
dict héw many transitors we should be able to detec;; classification will have

to be achieved by using all possible means,
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There are several things that could contribute to this, One is the surface
plot, if such a plot were maintained, The other is the incorporation into the
submarines themselves of increased classification capability, such as LOFAR
hydrophones and processing equipment although this would be a capability in the
future but is not available now, -

Also the use of VP aircraft can contributé substantially to the classifica-
tion probiem by being vectored out on contacts obtained by the SSK's using what-
ever means thay have available, radar and visual, the use of LOFAR/CODAR sono~
buoyg and explosive echo ranging where applicable. The number of VP aircraft
required to do this is diffigult-to-specify because there are so ﬁany factors
which are involved on which we do not know enough to make an accurate prediction,
among which are — the efficiency of a surface plot and communicatioms, the !
frequency of contacts which are obtained, and the reliability and capabilities
of the airborne Jezebel system in this region,

I think we could say that the barest minimum of VP aircraft which would
be required would be at least four on-station on the G-I~UK Line,

Now, if we do not have>WVe2 aircraft'and a surface plot then the commitment
of VP aircraft would probably have to be higher because they would have the
additional task of having to conduct surveillance over a large area ahead of the
SSK line and we suggest without anything more than a guess that perhaps an
additional 3 VP aircraft would be required to do that in order to prevent'sur-
face running énd increase 'the difficulty of snorkeling undetected.

Now, if we can't put adequate numbers of VP aircraft into this area, then
air cover would have to be supplied possibly by antisubmarine carrief groups,

In wartime the classification problem presumably will be somewhat simpli-
fied in that surface traffiec should be cleared from the area if shooting commence

wa let's go back to the chart for a minute and look at these numbers. Note
that in the 8-48 cycle we get something like a 60 per cent probability of detec-

. T SECRET 000197



Document disclosed under the Access to information Act -
Document divulgué en vertu de la Loi sur I'accés a I'information

SECRET ' - | 2
ting a single £raﬁsit6r£ If the transitors detect an LK snorkeling at 30 miles
range, this probability of detection is ot to somethirg like L0 percent, The
SSK's would have a chanée of killing perhaps 20 peréenﬁ of the transiters that
came through on this cyclei

Note that on the sliort snorkei cycle the detection capability is very high,
This is primarily‘because the transitor snorkels so often that it is highly
likely that he will snorkel within the SSK detection range. The kill probability
howévér; is low for the reason that it is highly likely the transitor has ceased
snorkeling befére the SSK can close to an attack; |

Note that when we have about half the nnmbef of SSK we get r¢ugh1y half of
the detection and kill capability that is shcwn for the first barrier., A 50%
ﬁeapon effectiveness was assumed for the SSK, This, of course, will vary with
the weapons available, | |

Let'!'s see now shat happens if we consider the kill capability added to the
barrier system by the presence of aircraft and SSN back-up.

The kill capability added by the aircraft is shown in green, and for the
SSN in the back-up role in blue,

Now, as far as the aircraft are concerned we have assigned to them the tar-
gets which were detected by but not taken under attack by the SSK,

The relaﬁive percentage of kills obtained by the aircraft and by the SSK's
could fluctuate depending on what the policy was about how many targets were
assigned to the SSK and how many were taken by the aircraft,

The kill capability of the aircraft has been corputed on the assumption that
80 per cent of the cases of call-up and rendezvous between SSK and aircraft will
be muccessful; that the aircraft will be successful 50 per cent of the time in
localizing contacts when vectored out, and that a 50 per cent weapon effective~
ness applies,
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You see these are fairly restrictive in the number of kills that the air-
craft can actually achieve, The fifty per cent weapon effectiveness is predi;
cated on homing torpedoes., If atomic depth bombs were used then the kill capa-

bility would be considerably increased and the green 1ine.would extend out
somewhat further. |

vafice that the relativé effectiveness of ﬁhe aircraft is much higher when
we are dealing with the short snorkel cycle. This is because a much larger num-
ber of targets are assigned to the aircraft but also that the aircraft can
close and attack in many more cases than the SSK can, because of a greater speed
of closing.

Now, consider the kiil_ .capabii'ity added by the SSN; We did not put the SSN
in the detection for peaéetime surveillance system because, assuming the same |
sohar capabilities as SjK’s, he would contribute no mofe than a conventional
submarine, but we fougd him to be very effective, maybe too ﬁuch s0, as a
back-up for the barrief lines; |

We have assumed that he, like the SSK; has a 30«mile detectionh range, but
that on receipt of informatiqh from the barrier lines that a target has been de-

tected or the target is on some course through the barfier system, that the SSN
c¢an position himself in the track.of the transitor within a lane about a 75
mile wide through which the transitor will pass.

Some substantiation for this capability was obtained from ASDEVEX 1-58 when
the SEAWOLF was able to close eight out of the nine contacts given to him by the
barrier forces.

Here again in the short snorkel cycle the SSN shows up extremeiy well because
the frequency of snorkeling makes it highly likely that the snorkeling will occur
in the SSN detectionvcifcle. It is much less effective in some of the other

cases, On the very long snorkel cycle it is notably less so,
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Now,-I would like to point out that we have not a&dressed ourselves to say-
ing what is the appropriate detection probability., This is another subject and
deals with the notion of what we would be willing to accept for raid recognition
purposes, if in fact the primary purpose of a barrier is to determine when a rai
is in progress. But it should Be pointed out that even though we have or might
have a relatively small detection capability against a single tfansitoﬁ, say 20
or 25 per cent, the probability would be high, of the order of 60 per cent or
better, that we could detect as many as five tfansitors out of 20, These are
the kinds of considerations which must be taken into account in thinking of the
raid recognition problem, And that if this is our primary purpose, then we can
be content with mch lower probabilities of detection than we indicated here,
However, I want to emphasize that function of an anti-transit system is not con-
fined to a mass movement of submarines,

Now I would like to show one more chart in which we summarized these force
reqpirements.  | '

If you want a barrier which has something like a 60 per cent deteétion
probability (this 60 per cent is a rough average over all the transit tactics
which.were considered, ranging all the way from 10 to nearly 100 per cent),
then the forces suggested here =~ the 3 WV-2, 3 DER, 19 SSK and 4 VP aircraft —
should give that,

This barrier would have roughly'a 30 percent kill probability average of
the situations considered. For the secénd barrier, wé would get roughly half
of the detection capability and somethihg like 20 per cent kill capability.

You can project these nunbers downward in roughly the same way, In other
words, if we have half of this barrier strength, we are going to get something
like 20 per cent detection capabiiity and maybe 10 per cent capability if we
cut the number of SSK's, say, from 9 to 5.
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This surmarizes, then, the area force requirements. If we have to maintain
3 WV-2's on station, allowing them 150 hours per month utilization, soriething
like 15 WV-2 aircraft would be required. The nurber of SSK's that would have
to be committed to the operation depends on how long the barrier has to be
manned. If manned for no more than one patrol cycle then lé SSK's are sufficient
but if this has to be carried on continuously over a long period of time, there
would have to be appropriate back-up forcesvfor it.

The éame thing is true for the SSN, Four VP aircraft continuously on
station would require 4 VP squadrons of 12 aircraft each,

The second barrier shown here is similar except with half the number of
SSK's involved.

Finally, I would like to point out that there are many complications and
factors we have not taken into account,

Among them are the possible enemy transitor tactics that might be adopted
in war time. For example, the enemy might elect to send in SSK's of his own to
attack the barrier units; and given equal capabilities here, there is no reason
to expect anything other than a one to one exchange rate,

We might count er this by putting SSN's in the barrier lines or by increasing
the VP aircraft coverage or something of this sort,

Another tactic which has been sugzested is that transitors might to in pairs
one snorkeling while the other ran cquiet, This would make it difficult for an
SSN closing at high speed and making some noise in that the quiet transitor
would be in a position to attack the SSN which was attacking the snorkeling
transitor,

Another possibility is that the enemy might send submarines to feint or
spoof certain sections of the barrier line, draw the barrier forces out of posi-

tion and then send in a nuber of transitors through the gaps thus created.
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JWe think that this would not be particularly profitable-when we have a fairly

dense barrier but it might be a very effective tactic when we deal with a thin
barrierl

Finally, he might decide to sénd a large number of transitors through and
overwhelm the barrier by brute force and thus in this fashion get a large number
of his transitors through.

To take into accéuﬁt all of these factors and numerous other ones would
require a much more extensive study than we have been able to undertake at this
fime.

This concludes my remarks, Admiral,
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Composition. of Working Groups

Group I: Long Range (1&D)

CDR J. P. KELLY, USN, Chairman
W/C PALINE, RLF

S/L AGNEW, RCLF

Mr. ‘GOSS$.iGE, U.K.

Mr. WiTSON, U.K.

‘Mr. PRYCE, U. S.

LCDR - DUN'ION ‘USN

LCDR DIEDRICHSEN, USN'

Group II: ALERT/W;R;S_TQMQRRQW (MOBILE)

CAUT McGEOGH, RN, Chairman
CaP'T DuBOIS,. USN

LCDR JONES, RON

Mr’ VEZEY U‘ K. .
Mr, LONG:RD, Ganada:
Dr. MASON, UsSe
€DR COCOWITCH, “USN-
£APT BONNER, USN'

CDR 'DAHLOFF; USN-
‘CDR SYME‘S, RN

CDR - M. C. KELLY, USN

Group IIT: PE'ACE

L.CDR. ELLIS, RCN, Chairman
W/C ‘BURGESS, me

CAPT TRICKETT, USN

My, DiWSON, U.K.

-Mr. K.’l VuNJ ;GH Can”tda

CDR HUEY, USN

F/LT HICKS, RCAF

LCDR MAYNARD, USN

CDR EVERLY, USN

Administrator, Moderator and Coordinator

CAPT F, N. KLEIN, JR., USN

AITENDIX XIIT SECRET
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PUUJECT AHTEMIS = 4. We FRYCE ~ ONR
LRTEMIS has the goal of determining the feasibility of ocean
surveillance by low frequency active acoumtic msans., In order to acecomplish
this, the following action is being taken,
a. Establish means of a major experimental acoustic system capable
of extending the present knowledge about reverberation, propagstion stability,
low frequency target strength -and other physical parameters influencing
detection at "hundreds of miles,"
‘b, Conduct exporiments to assure that the techniques and siting of the
experimentel system represent‘the optimum available in the time period,
Installetion of the experimental system will pemmit conduct of experiments
to determine)detection performance, physiccl limitations, and techniques of
signal_transmissi§n, reception, and processing appliceble to ocean area
surveillance.
The primary scicntific problems to be investigeted ares
a, Bxtent of reverberation limiting on detection capability at low
frequencies and longranges;
b, The limits inposed by the ocean on receiving array gain.
ce The stability of the ocean as it affects long range acoustic
detection, (These are not independent variables),
The program is planned to shed lizht on the following Neval probloms:
2o The feasibility of providing very long ronge active acoustic
detection by both fixed and mobile meqns,
b, Methods by which the detcection capability of passive systems can be
increascd by an order or magnitude. | |
Barly in ﬁhe program, a feview of available knowlcdge was made to enable
the estimation of "State of the irt" =nd to propose certain goals for
parameters’of the experimental cquipment discussed proviously. safter much

1 CuNFIDENT IAL
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collaborative offort by the groups involved, the following velues were
determined as being the most rationals
a. Four hundred cycles/sccond appears to be the best frequency. Target

strength falls off below lkecc, and is though£ to fall sharply below 300 cps,
Sea noise decreases with increcsing frequenéy. Equipment difficultics (size,
weight, etc,) increase inverscly with frequency. Trensmission loss appears
to increasc sharply above 500-600 cps. ilthough probably not provable
methematically, 400 cps oppears to be at about the crossover point of curves
of these factors, |

be 4 trensducer of about 1 milliocon watts acouétic‘output.is required to
meke a significant step forward, ond appears retionel in that, for efficient
designs at 400 cps handling above 30-70 kilcwatts, it presert s no scrious cost
disadvantage or other difficulty.

c. It is desired to estend receiver capability to the point that é
deterpination can be made of the limits imposed‘bj-the,operating mediume &
proposed design has been formulated for a receiver with 45 decibel gain, Such
an array would be gomprised of about 30,000 point hydrophoncs distributed
over a one by two mile vertical surface in the ocean, It appears that in
terms of time and money, this moy not be feasible and/or practical. 4
lesser goal of a iOOO point elemcnt array has beoen estoblished for early
impleﬁentation, with a design»such that expansicn toward the larger goal can be
accomplished if deemed desirable,

. do Early proposcls hove been made‘for oceazn surveillaonce using the
Bforward scatter™ effect, known in radar circles as "Flutter", Insufficient
evidcnee exists (in the underwater cese) to permit basing an entirc program on
this phenomena without incurring a sericus risk of complete failure. The
conclusion was reached thet the first experimental c¢onclusion insteollation

2 CONFIDENTL AL
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should be essentially mono-static but that planning should includc means to
fully investigste the forwoerd scatier by wide bi-static cases,

BExperimertal Facility

Plans hove been made to install o large experimental system in the
Western Atlantic Dasin, ccmprised of the following items,

he Sournd Suurce

(1) Sound Source I

a. Une megawatt .accustic output in bteam 12 x ZOxngrees.

b. 400 cps center frequency; bandwidth of épproximately 100 cps.

ce CW, pulse, noise modulatién. |

de Depth of operation: minimum -~ 200 fms,

@, Site = Dermuda.

f, Installetion in May = Aﬁgust 1960,

ge To be supplied withthOﬂcps“powerffrom electronic power
amplifiers which are powered from a gas turbine primary plent.

(2) Sound Scur¢e II (Proposed)

&+ Greater than one megawatt acoustic cutput, in a beam about
12 x 360°,

b, 100 cps bandwidth at 400 cps,

ce CW, pulée, noisé modulation,

d, Depth of operation - 2000 fathoms.

e. Moverble, operated ffom ship.

fo No date schedules,

ge Fowerced from same plant as Source I,

De Heceiver
(1) Initial keceiver,
ae Modular - each moiule to have 32 or 8 hydrophones arranged to

achieve about 30° vertical beam wilth., To be self orienting.

3 CuNFIDENTIA L
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b. First array will heve about 100 modules.
¢, To be sited in 500 = 1500 fathoms.
ds Freamplifier in es¢h module.
e; Each module tc have output on one péir of wires.
fo These lOO'modulcs to be distributed over an area about 8600 by
8600 ft on a slope,
g.» To be sited off Liermuda.
(2) Further leceivers:
a. Dependent upon the results of the above recéiver, extend toward
1000 modules,

C. Signal Processing

%

(1) ForblOO module array.
a, Deams less then 1° by 1° over iﬁﬂited'aperturei
b, Information aveileble at input in znalog form.
ce eam formation by digitel mcans for some Leams,
d, Filtering ani averdging probably by-phoﬁographic ~— opticsal-
methods,
¢+ Presentation by photographic meané.
(2) For larger arrays:
S Eipansion_of equipment of 100 module array as practiéabie.

Concurremt itesearch a2nd Experimental Programs.

The Goncurrent ilesearch and Experimental Program can be livided into
two partsg the first aimed at providing informmation relative to siting of the
major experimental installetion, and £he,second to provide information to
permit sound design of the equipment and provile early information to permit
performance predictions.

L CONFIDENTIAL
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4e Information relative to sitings
1. Tfah#ﬁissioh over paths of iﬁtefééé.
é; Eétiméﬁes of fevefberation in areas of>interesb.
8, Transmission loss versus scurce depth,
Le Transmissicn loss versus receiver depth,
5. Water currents versus depth in areas of interest,
6. Woter currents versus time incareas of interest,
7. Dottom topography in areasvof interest,
8, Dottom compesition in areas of interest,
9, BEffect of bottom on trongtucer efficiency.

De Information relative to equipment lesign.
1. Transmission loss.
2, Réverbera@ion levels,
8. implitule stability with time,
4o Amplituile stability with space,
5. Fhasc stability with time,
6, Phase stability with space.
7+ Methods of sound production.
8. Methodls of providing acoustic compliance at great depths,
9. Methods of signal processing.

10, Distribubion of elements in large arrays.

5 U NFIDENTIAL
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| MISCONCEITICHS ADCUT DESTRUYERS
CAPTAIN EMMETT P, BONNER, USN
ST4FF, COMMANDEK DESTHOYER FUiCE,
Ui Se aTLANTIC FLEET
It seems that almost every one is his owh destroyer expert, although

he usually defers, in the case of air or submarine motters, to the operators

- of those forces, Now we in the Destroyer Force have ho quarrel with this

situation, and do not intend to try to change it, but we would like to highQ
light some of the more -common and‘dangerous misconceptions about destroyers
for the "DO IT YOURSELFERS",

These misdconceptions amount ﬁo a freezing of -lestroyer capabilities and
tactics at the World Wer II level, in the face of éteadily increasing
submarine capabilities,.

In all cases in those remarks not specifically noted othefwise, the
term Ysubmarine® refers to potential enémy submarineg, specifically Soviet
submarines, and not to U. S. or Western submarines, I am not comparing the
relative ASW merits of U. S, submarines and U. S. destroyers,

Perhaps the most prevalent misconceptions about destroyers is that
they must dash about in submarine waters at high- speerd, maneuvering constantly
and radically to aveid being tofpedoed. hs a result this limits them to
active sonar, and concurrent poor performence, In reality, we are dranging
our tactics. We will stop, leap~frog, or do anything else that will enhance
our capabilities,

The misconception that :lestroyers cannot

fe=]

zet gool sonar performance at
high speeds simply is not true any longzer., Working with the Underwater
Sound Laboratory, destroyers have foun? outvthat sonar <domes can be improved,
when sufficient effort is applied to the problem, and today we have whole

squa-irons who get g.od spoke-free sonar operation at 30 knots, Further
improvement in this areaz appears possible,

1 CONFIDENTIAL 000212 -
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. The corollary misconception is that passive sonar is not for desfroyers.
In actuality, the DQR=-2B sonar, experimentally installed in a ship of
Destroyer Develorment Group TWO, has shown that this g¢ear can make valuable
contributions to initial submarine -letection and classification,

Recently this destoryer, the GLENNON:, mms.ﬁeturnihg to port from a day's
exercises and tests, when the active sonar Operétor made a sonar cormtact., As
the ship steamed on toward the harbor, the operator classified the target as
fish, aml the range to the contact opened as it dropped aft in bearing., The

active sonar operator glanced over at the unattended DQR~2B display, and saw
an umistakable trace of a submarine in the fish, He notified the briige, aml

the ship changed course to close the target, Underwater telephone contact
was established, disclosing that the contact was a_U. Se subﬁarine on a-
special mission unknown to anyone in the destroyer at the time,

Further -development and tests are underway to install another passive
sonar in a destroyer of the Cperational Test and Evaluation Force. Also, the
5QS-20 combination éctive and passive sonar, with hydrophone array is now
being instelled in a radar pickett DER, the Calcaterra,

The surface has obviously just been scratched in providing the tremendous
capabilities of passive sonar to destroyers,

Closely related is another common miséonception that no nise reduction
program for destroyers is justified, It is importont to understand the aims
and objects of dlestroyer noise reduction. What we are trying to do is simply

- to cut down noise that is entering the sonar dome and thus reducing our sonar
range, This is a vastly simpler and cheaper aim than that of reducing gll‘
noise radiated into the water to prevent detection of the destroyere. Let

me emphasize: We are not trying to keep a submarine from :letecting the

2 CONFIDENTIAL
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. ?bsfroyer, but merely to reduce noise entering the sonar domes This is a
much easier and cheaper task,

Generally speaking, the same $onar range improvement can be gained by
increasing the source level a given number of decibels,, or by reducing the
sonar receiver noise by the same number of db, We are paying about $240,000
per ship to get abuut 15 db increzse in source level in our current uDT
modifications to the SQS-4 sonar, Dy comparison, we can get 20 db mise
reduction in our sonar receiver for @60,000. The specific measures taken
were hull damping, sonar -dome damping, and dome relocation. 4gain, we are
just in the infancy of improving our active and bassive sonar pérformance by
a sensible noise reduction program.

Another long-lived misconception is that destroyers must run directly over,
or nearly over; a submarine an? attack with hedge hogs or depth charges. The
destroyer must also outjuess and outmaneuver the submarine t¢ prevent him from

breaking contact and to get a kill. With sulmarines of increased capebilities,
including homing torpedoes to fire at the destroyer, these tactics are obsolete,

The destroyer must shift immedistely to long range kill methods, Several

means exist today, anl others are imminent, Several years ago, using the now
obsolete Mk 35 torpedo with war shot battery, destroyers attained repeated hits
on target submarines in the 4000-6000 yard rangze band, One Mk 35 torpédo hit
the tarzet submarine three times before it wrecked its éwn transducer,

Operations in a destroyer at sea are in progress now with the drone
helicopter to -leliver Mk 43 (and when available, Mk Ah).torpedoes, and a nuclear
depth charge capability will also be‘provided in this way, |

USS NORFOLK has begun firing tests of her 10,000 yard ASRJC weapon, with
excellent initial results, The Mk 37 torpedo is now entering the Destroyer
Force, offering a 10,000 yard kill potential, Wire guidance of this torpedo

3 CONFIDENTIAL
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. Jisiin the works The destroyer SARSFIEID, several years ago, conclusively
demonst rated the practicaﬁility of using wire guidance for destroyer torpedoes.
She steamed in circles ot high speed without disrupting the wire guidance link
to her stern-lauﬁched torpedo, |

Thus we see that several meané of obtaining long range kills of
submarines are becoming available to destroyers,

The final misconception I wish to mention is that the destroyer is
irherently a poor sonar platform., It is true that the destroyer, until
recently, had been permitted to be a poor sonar platform, but this is due
more to insufficient effort and emphesis, than to any inherent end insuperable
limitation, In the realm of the long range active sonar using bottom bounce
and éonvergence zone modes, such as the SQS=~26, we have been told by the
Undersea Warfare Committee of the National Academy(of Sciences meeting last
winter at the Unlerwater Sound Laboratory, that there was no significamt
improvement in sonar performance to be expected by lowering the sonsr transducer
further down in the water, and that this situation prevailed whether the
target submarine was in or below the thermal layer., It was stated that thefe
is even some remote and theoretical advantage in having the scnar at keel
depth rather than deeper in the‘wéter. |

Variable depth sonar cffers several advantages to desﬁroyers, and, having

been evaluated by OPTEVFOR, is now being backfitted in a significart number
of destroyers. This sonar gives good long range detection of submarines below
the layer, avoids much shipboard noise, and has no stem baffles. This
provides the first good lock astern that destroyers have had, and will
obviously be useful in a destroyer screening astern of a force,

The acoustic detector  does not even have to be physically attached to

4 QONFIDENTIAL
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,-jiﬂégstroyer. The DESLOC program now just zetting underway will provide
LOFAR-CODAR capebilities, with JEZEBEL soncbuoys. Tests over a year 2@
achicved a 35 mile detection of exercise submerines-using sonobuoys laid and
monitored by the destroyer escort LESThR,

The BIG DASTARD system using moored buoys, laid and monitored by
destroyers much as in the Canadizn proposal you just heard, is also under
active development at sea by Destroyer Development Group TWO, This system
is expected to provide destroyers with a transportable, tactical, SGBUS type
cépability;-for use in semi permenent barriers, or at an amphibious objective
area, or at any location neeled by a théater cormander, such as the Persien
Gulf or Sea of Japan,

Sonobuoys also offer destroyers a meané of using the Jdeep sound channels,
as 12,000 foct deep hydrophone arrays, now being tested,becomaOperationaily

available,

y
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Our fiie ref3098-109(CAS) .......

DEPARTMENT/ OF NATIONAL DEFENCE /

AL CANADIAN AIR FORCE

CANADA

RCAF G32 (REv. 8-57)

[EER Ottawa, Ontario
9 Jul 59.

Ref Your NSS 1271-8 (STAFF) (Undated)

CHIEF OF HMAVAL STAFF

/US Study Group - Argentia.

1l In responée to your referenced letter received on
36th June 1959, Squadron Leader G.G. Agnew of the Directorate
of Maritime Operations has been named to represent the Royal

Canadian Air Force at the study group.

Chief of the Air Staff

Referred to;/;/

JUt - -
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NAVA*~ SERVICE—MINUTE SHEET

< FILE No.NSS.1274s8 ..

(STARRD)
A - rd

REMARKS
(WITH SIGNATURE, POSITION AND DATE)

C/f)54ﬁ
ng3/’ &7) With reference to the propossl
y fﬂyk*dthat Group Captain Gordon attend

ReFeERRED TO

[

as the senior officer of the RCN
representatives. I camnot agree

to this nomination -- nor to any
further loss of our primary
responsibility for Maritime Warfare.
Surely we can find a suitable RCN
officer to attend as senior
representative and to this end

am willing to nominatq a suitable
officer from my sta 41 Nuu»1w1

(Jef V. Brock)

Comm§dore, RCN,

Assista C{ief of Naval
Staff (Air & Warfare).

26 Jun 59
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GROUP_FOR ANTI-SUBMARINE DERERCE OF

TEE mm-zmm KINGDOM STRATTS AWEA

Attached is copy of letter received fron
the Naval Member, Cenadian J oint Staff, Waghington
concerning Canadian participation in a Smd‘y Group
for Anti-gubmarine Defence of the Gresnland-Icelande
United Kingfom Straits srea sponsored by the USN.
This group will convens in Argentia, Rewfoundland,

8 to 11 July, 1959,

2e In view of the Rnmorgency Defence Planning -
aspacts of this etudy group, CARCOMARLANT wes directed

tc nominate the Canadian team. Group Captain R.A. Gordon,
Deputy Chief of Staff {designate) CANCOMARLANT will be
the senior officer of this team and will deliver the
‘canaaian presentation.

Se The attendance of Healquarters personnel is
considered advigable in view of the long range ASW
planning aspects of the study and its applicamen to
Straite around the Canadian Coastline.

%. It is intended that one officer from the
Directorate of Naval Plang and Operations will attend.
It is requested that I may be informed of eny Alir Force
Headquarters represgentative that will attend in order
that o co-ordinated reply may be made to the USK.

MM”” b
{Ii .G. Be&‘@olﬂ ’

CHIny GF ".EE ﬁi{VAL STAFF.
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STODY. GROUP_FOR ANTI-SUEMARING DEFENCE OF -

. THE GREBNLAND-ICRLAND-UNITED KINGDOM STRAITS AREA
- Attached is copy of letber received from the o
Baval iember, CJS Washington concerning Canadian . T
participation in e Study Group for Anti~Submarine Defence T
of the Greenlend-Icelend-United Kingdom Streits frea

sponsored by the USN. This group will convene 131 Argentia,
krlde 8 to 11 July, 1959 S

8. . in view of the/mergency Eefence Planning aspect
 of this stully group,. ‘, MARLOIT w t 2-;%%

the Cansdien tonm. g .
senior officer of thi e team au& w:i.ll aelivar the Ganaaian

~

presentation, i
B, Ths Attendence of Hesdquarters persomnel is
congldered gdvissble in viow of the long range ASY
. plamning agpects of the study and its epplication to
Straits eround the Canadian cosstline. \
4, / It ig intended that one ofﬁeer\fram the Pirectorate

of E\Ta 1 Plens and Operations will attend, . It is requested
that ‘1 may be informed of any Air Force Headquarters e~

- prepontative thot will sttend in oraer that & coordinated
reply may be made to the JsK, .

{H.C. DeTolf)
VicesAdmiral, RON,
| CHINF OF THE NAVAL STAYF,

e g alon | |
% &W kw %‘? %. | | ¥
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' D/SEC/STAFF
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BT / ‘

MCACS 1271-1 DATED 15 MAY 1959% X

REQUEST DEPUTY CHIEF OF STAFF (DESIGNATE) BE ASKED TO REPRESENT
THE MARITIME COMMANDER

BT TOR 252126Z JUN 59
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Our file ref

DEPARTMENT OF NATIONAL DEFENCE

CANADIAN JOINT STAFF - 91583
CANADA
. 2450 Massachusetts Ave., N.W,
Reply to: Washington 8 D.C.
Naval Member USA.

28 May, 1959

\.

STUDY GROUP FOR ANTI-SUBMARINE DEFENCE OF -
THE GREENLAND-ICELAND-UNITED KINGDOM STRAITS AREA

References: (a) NMWS 8100-1 dated 7 January, 1959

(b) NMWS 8100-1 Vol. 3; NMWS 6101-13 dated 13 April, 1959.
— (¢) MCACS 1271-1 dated 15 May, 1959

Submitted for the information of Naval Headquarters,
that an invitation has now been received from the Chief of Naval
Operations, for participation by Canadian delegates in the Study
Group on the Anti-Submarine Defence of the Greenland - Iceland-
United Kingdom area, referred to in the references, The invitation
was also extended to the Admiral, British Joint Services Mission,
for participation by U.K. delegates.

2. The Chief of Naval Operations advises the com-
position of the U.S. Navy delegation will be as follows:=

CHAIRMAN

Commander, Barrier Forces, Atlantic
Rear Admiral W.I. Martin

NAVY DEPARTMENT RFPRESENTATIVES FROM:

Office of the Chief of Naval Operations
Bureau of Ships

Bureau of Aeronautics

Office of Naval Research

FORCES AFIOAT REPRESENTATIVES FRQM:

Commander in Chief U.S. Atlantic Fleet
Commander in Chief Eastern Atlantic and Mediterranean

REC'D. IN DUSW Commander Antisubmarine Defense Force, U.S. Atlantic Fleet
Commander Naval Air Force, U.S. Atlantic Fleet
/4Z( \‘3 Commander Destroyer Force, U.S. Atlantic Fleet
/ Commander Submarine Force, U.S. Atlantic Fleet

—7
3. For security reasons, it has been decided to limit
the membership of the meeting to the United Kingdom, Canada and the
United States. The results of this technical conference and that
held previously on the defence of the Straits of Gibraltar will
later be considered together for implementation.

\Q-. The Naval Secret 4 M”:fi

2 - Attentlo?;/i' b QE§L~
Copy to: The Canadian Marltlme Commander, Atlant:

Fleet Mail Office,
Halifax, N.S.

JUN

File ib-.u’.’f.a.al%.?n/noonoo:u.e’

[0)7- 7. 15 X - JRUUOIRURSTIRRLILL e
h oo.o...d/

CAFA 511 20 g@r?mrff =
Qe 7f 000227

IR




DIFECTORATE OF 1

AN QPR

Document disclosed under the Access to Information Act -

Document divulgué en vertu de la Loi sur I'accés a I'information

D/DIPO

TYTIT TRVITICE
PROTEC L]

'\
STRAT

Hpoo
Ak

Parker
Berry
Lambie

Teagan

Moore

Moxley

Grady

Joneg

INTERNAL MINUTE SHIST

o

oy

Initials
and Date

000228



Document disclosed under the Access to Information Act -

-, - @l : @ [R EF - Document divulgué en vertu de la Loi sur I'accés a l'information

- -‘—\
LJ ) :
St o 2 R ad
Le The Chief of Naval Operations suggests that

the group'!s general directive should be as follows:

"To provide practical long term recommendations for detection,
classification, tracking, and localization of the enemy submarines
transiting the Greeland-Iceland-United Kingdom line, in peace, at the
time of an alert and in war,

"In time of war these facilities, when tombined with suitable
weapons, should provide the means of destroying enemy submarines.

#In time of peace they should provide positive and accurate
means of detection and classification.

"When producing these recommendations, thought should be
directed towards fulfilling these requirements in the period 1962-1965,

"Concurrently, recommendations are to be made on suitable
combination of presently available forces to achieve the most effective
degree of ASW readiness in the event of ‘'war tomorrow.'!

S5e Since the Commander Barrier Forces, Atlantic
has been appointed Chairman of this study group, the Chief of

KE * Naval Operations deems it appropriate to hold the meetings at his

o Headquarters, Naval Air Statlon, Argentia, Newfoundland., The meeting
is accordingly scheduled in Argentia for 8-11 July, 1959, with the
following general agenda:

FIRST DAY
Introduction and Definition of Threat

Canadian Presentation: Status of systems and equipments

applicable to the general directive of
the study group - capabilityj, limitation, ’><
feasibility and availability of each.
Followed by Canadian proposed solution,

UK Presentation: . Status of systems and equipments applicable
to the general directive of the study
group - capability, limitation, feasibility
and availability of each.

Followed by UK proposed solution.

US Presentation: Status of systems and equipments applicable
to the general directive of the study group~
capability, limitation, feasibility and
availability of each.

Followed by US proposed solutione

SECOND DAY

Discuss.and Organization of Working Groups
Working Group Meetings

THIRD DAY

Formulation of Recommendations
Finalize Recommendat ions

FOURTH DAY

Additional meeting if required.

\‘v—-’(q\l \ !
g ] ’r'\ r — 1[ 0000000013/ 000229
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h SECRET

6. The Chief of Naval Operations requests that

COMBARLANT be snformed prior to 1 July, 1959, of name, rank
and security certification of representatives. TOP SECRET

clearance is required,

m
é?;t:'? -t —_—
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SECRET NSS 1271-8 (DSS)

NAVAL HEADQUARTERS
o
A
MEMORANDUM TO: /BRPO
ACNS(P)

A/S DEFENCE OF STRAITS

References: (a) NMWS 8100-1 Vol. 3, NMWS 6101-13 to
Naval Secretary dated 13 April, 1959

(b) DNPO memo this file dated 5 May, 1959
(c) SA/CNS memo this file dated 11 May, 1959

DSS is in agreement with Navel Member,
Washington (Reference (a)) that the Canadian team to
the Tripartite meeting on the defence of the Greenland-
Iceland-UK straits should be strengthened in rank, if
not in number, to include a delegate of Commodore or
Captain rank, and it is understood unofficially that
this is being done. Whether the Canedian representation
comes from CANAVHED or from the staff of CANCOMARLANT
does not appear to be important at this stage.

2. With reference to para. 3 of Reference (c)
it does not seem necessary to bring this subject before
the Ares Surveys Policy Committee at this time., If,
hovever, as a result of the forthcoming meeting, it
appears desirable that the RCN should become involved
in planning or survey operations in connection with the
GIUK straits, the matter might be considered by the
Commi ttee.

T

OTTAWA
22 May, 1959

_SECRET
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FHS/LMH NSS 1271-8
NSS 1612-10 ABC 21
(SA/CNS)

NAVAL HEADQUARTERS

MEMORANDUM TO_DSS \§~y"c23§
- 3
DEFENCE OF STRAITS

References: (a) Letter CANCOMARLANT to Naval Secretary,

MCACS: 1400-1 dated 23 April, 1959.
(on file NSS 1612-10 ABC 21)

(b) Mimites of 19th Meeting of Area Sur%eys
Policy Committee, 9 January, 1958,
NSS 6101-13,

(¢) Memorandum DNPO to DSS, NSS 1271-8 (STAFF)
dated 5 May, 1959,

In reference (a) CANCOMARLANT has suggested re-
activation of the old Area Survey Team to consider more
actively the defence of Belle Isle Strait. I suggest that,
in view of the different Headquarters Directorates interested,
this might best be considered at a meeting of the old Area
Surveys Policy Committee,

2. In Minute 19-3 of reference (b) the Area Surveys
Policy Committee agreed not to hold any further meetings,
unless one was calledgon the grounds that future activities
could be handled either by DUSW or DNPO. The Committee,
which had been set up by Naval Board, was however not
dissolved and might be a useful forum for looklng at
present problems on the defence of straits,

3. In reference (¢) DNPO has made certain suggestions
regarding plans for the defence of Canadian straits and also
Canadian participation in the Icelandic Straits Study Group.
This subject could, I believe, also be tidied up at a meeting
of the Area Surveys Policy Committee.

4. Both of the above matters were discussed with
officers of CANCOMARLANT 7 May in Halifax and I have a
fairly clear picture of their views,

<:3;}L}50w¢bua

F. H. Sanders,
Scientific Adviser to the
Chief of the Naval Staff,

o

OTTAWA
11 May, 1959.

cc: ACNS(P)

000232
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SECRET HCACS 1271-1

]
n.ferraa,to";ﬂ<£1%;%§f"

Wm ! e e

15 May, 1959.

STUDY GROUPS FOR ANTI-SUBMARINE DEFENCE
 OoF STRAITS AREAS

Reference: (a) NMWS 8100-1 Vol. 3 - / o nﬂ\—g
NMWS 6101~13 dated\ 13 April, 1959
(b) CANCOMARLANT's 2014552 February, 1959

\ z#“ Information supplied by reference (a) has
S % been noted with interest. It is nov intended that the
D\ A team from this Command be composed of the following,
D Q 0 amending reference (b).

- §§ Staff O0fficer Coastal Defence -~ LCDR Eilis, RCR -
/‘) Air Operations Officer - Squadron lLeader Hewer, RCAF ~
Command Scientific Officer - Mr. Jo Re Longard, DEB _

Ay
>SS
lf - and cne senior officer of CANCOMARLANT staff, provably i
'LCAV the Chief of Staff or Deputy Chief of Staff, to be named
wazf v when’the date of the meeting is known.

/ Original signed by
_ G.H. Davidson

for REAR ADMIRAL
MARITIME COMMIANDER ATLANTIC

Naval Member of the Canadian Joint Staff

-3 N

(Washington), .
2450 Massachusetts Avenue, N.W.,
Washingbon 8 DiCoy Tabehs REFERENCED LETTER PLACED ON
Copy to: The Naval Secretary., [A1-& . ™

Chief of The Air Staff. AND PASSED TO ST .FF.

&.’* s e e s cesdieoe asso el
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NSs. 1271-8
( STAFF)

szwﬂu@fc@

MEMORAWDUM TO:

oA Y b

NSS (611~ 10 ABC A

2 DSS
w\rm.\-)s' o,

A/S DEFENCE OF STRAITS

Thig problem of A/S defences of focal transit areas
is indeed very great with even more implications then the
establishment of the DEVW ling and an overall cost that
could reach the same order of magnitude of one of the
radar lines. If we don't get on the ball in this matier
right away, (it is already late) the same chaotic con-
dition will exist that existed in the early days of the
establishment of the DEW line and the study groups associated
with it.

2. I had not seen the previous correspondence on this, but
strongly recommend that Canavhed be represented on the

"Icelandic Straits Study Group by a planner, an operator, and

a. . researcher.

3. This will greatly assist in the preparstion of Canadian
plang for the defence of Canadian Straits which are now
underway by the Arctic Defence Planning Group. Duplication
of effort willbe avoided and an excellent insight into the
problems involved will be gained, In addition, we must

take the initistive concerning submarine defences- in the
Canadian Arctic to back up our sovereignty claims in this
area which are planned but have not yet been made, If we
don't, somebody else will and this might seriously
Jjeopardize Canadian plans for Arctic sovereignty claims,

b, The factive consideration' mentioned in DUSW memorandum
ig 2 telephone conversation between himself and LUDR Steel
in which it was arranged that CANCOMARLANT would send a
message recommending that all representation come from East
Coast headed by CDR Boggild,

5. The next file down concerning Belle Isle Streit is
apropos to this subject. This situation might have been
avoided if the Mspping and Charting Plan had been put to its
proper use snd implemented. There is no general require-
ments plan and imvlementation programme for the submarine
defence of Canada; hence the Belle Isle Strait situation,

6. The Arctic Defence Planning Group will include Belle
Isle Strait in its deliberations.

LIEUTERANT_COMIANDER, RON
OTT AV A,

5 May, 1959.

000234
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orrice o SENIOR NAVAL LIAISON OFFICER

(U.K. SERVICES LIAISON STAFF), CANADA
THE ROXBOROUGH, 95 LAURIER AVENUE WEST
OTTAWA, CANADA

SECRET

- DISCREET but CLEARED FOR CANADA
SNLO (UK) #S.31/59

The Naval Secretary,
Department of National Defence,
Naval Service Headquarters, .
Ottawa, Ontarioe

S1-2-18-11F

7th May, 1959,

el
P

AfS DEFENCE OF THE STRAIT OF GIBRALTAR

With reference to the A/S Defence of the Strait of
Gibraltana survey of wartime experience, post war exercises and
trials has now been completed and Copy No. 7 of Med, 007071/14
dated 1lst Japuary, 1959, is forwarded herewith for retention,

[o1 - «

R.C.

. Re G. Dreyer,
Captain, Royal Navy.

o ! ‘«m;j&/{; W"w 5 |

File lo..{A
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- SECRET .
' Vo flaxad }fp G.Md&.
SECRET/DISCREET \

A/S DEFENCE OF THE STRAIT OF GIBRALTAR

This'survéy of past experience obtained in the anti-
submerine defence of the Strait of Gibrlatar has been splis, into
the following sections:-
Part 1 ~ Survey of Vartime Resﬁlts.
Part 2 + -An snalysis of Post-War Exercises.
Part 3 - -Evalustion of 4/S Equipment on Location
~ Part 4 -.~Comparisoﬁ of Results obtained in War, Post-War Exercises

. and Evaluation Trials.

SECRET ~~~~

Nt @ed Km,\, Clno o 000230
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SECRET/DISCREET

4/S DEFENCE OF THE STR4IT OF GIBRALTaR

P4RT 1 - SURVEY OF W RTIME RESULTS

INTRODUCTION

During the 1939=45 war Italian submcrines transitted the
Strait of Gibraltar in both dircctions in the course of participating in
the Buttle of the atlentic.. German U-boats were scnt through the streit
into the Mcditerrsnesn maintaining a sizeeble force there. To put this
picture into perspcctive it is convenient to summerize for the period |
of the war the numbor of transits involved and the successes achieved
by the defences which consisted of ships and circraft.

ToELE 1 - SUBMLRINE TRmJoITS OF THE ‘TR_IT 1940-4d,

(a) Italian

Number of transifs we s tbound 54

Number of trunsits cestbound 13
Number of detections by defunces 0

(b) German

Number of transits attumpted 79 (all castbound)
Nurmbsr of transits achicved 62 '

Number of trensits abandonned 8 (6 were damaged)
Number of detcections by defences 16 (9 sunk,

6 damuged and
turned buck,
1 eontinued tronsit)

2. The pattern of events during these woer ycars cen be seen to fall
into & nuwber of distinct phascs which have buen well ddseribed in Ruforence
1 from which most of the following informction is taken.

 SHDRT HISTORY OF SVENTS

3  The first phasc may be considered to wxtend from 8th June. 1940
to the wnd of November, 1941 ¢ Initiglly the imvedicte defence of the Strait
consisted of & small force of »/S trawlcrs (ocecasionelly destroyers of Forco
H were oveilable) cnd a sguadron of London flying boats of which on sverags
about six were surviceoble ¢t any one time. The latber cttempted to maintain
patrols up to 150 miles cast of Gibraltar. it the end of 1940 the air patrols
wers reinforced by 3 Re.e . Swordfish floatplenes and during the same winter,
1940/41, six Naval Swordfish sircraft opurated as well. None of the aiveraft
had ».S.V. capable of detucting U-bocts.

Lo Transitting subm rincs wede the pessage of the norrows at high
specd on the surfeace ot night, the outor patrols forecing them to rewmain

submérged until sufficiently closc in.  Durin_ the above period 43 Italian

submarines (30 westbound,13 cestbound) znd 14 Gurmen U-bocts (21l castbound)
made the transit end none woere dotucteds

5 In Noveuber. 1941 the Re..®. reinforced its squadrons at Gibralter

with 3 Sunderlend flyiné bocts and 6 Hudsons whilc for the psriod 27th

Noveuwber, 1941 to 26th January. 1942 Swordfish acircraft (from HoM. 8¢ 4RK
ROY.L) fitted with A.S.V. Mprk II were also uscd. The RensF. aircraft
either had no redar suitcble for night use or if they had no means of
illuminating a night contact. However the @xtension of the R.4.F. patrolg
forced the U-boats to submerge by dey ond attempt the Strait passage ot
night on the surfice when the Swordfish were operating.

/6¢ eveestses v
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SECRET/DISCREET - Pooe 2

6. A8 & result during the two wonth puriod of Swordfish patrols
6 of the 21 U-boats attimpting transits were detected, «11l &t night.
One U-boszt wis sunk end the other 5 were doueged and forced to turn
back. These results pursuszded thie U-boat commend thsot the transit
was becoming too hazardous, the subuerines having no efficient redar-
detecting device. The wediuw U=boct, the type cuncerned, found its
battery hecvily strained if forced 10 subiurge for even short distances
if cezught in adverse undorve tur currents in the vicinity of the Strait.
(Larger U~bosts were considered too vulnureble to »/S attack and too
valucble for use in the Mediterrancen). -

e at the wnd of 1941, & Yype 271 Radar sct wis crected on Buropa Point
but this did not result in the interception of any U-bosts.

8. satbepts to entur the Mediterrenean were resumed in Octobuer 1942
and frowm then until Januvary 1943 15 German U-boacts wade the passage without
detection. In =zddition an Itzslian submorine mede an undetected transit
westbound. These successes would seet attributeble to the fect that since
October thu Germen U-bosts had been eguipped with the Metox radsr search
receiver. Gencrally, unless continuous sircraft radar was obscrved, tao
passage through the narrows was mede on the surface.

‘9¢ - During the eorlier part of this period the patrol aircraft consisted
of R.u.F. flying boats and Hudsons, which were ¢ffective only by day, and ons
neval Swordfish @nd one Walrus squedron. However, frow the end of 1942
the R.i.F. Wellington aircraft squipped with Leizh Light, a4.S.Ve and lethal
depth charges forwed pazrt of' the patrol.

10, The U-boats could counter this defence with thelr search receivers
and between april end June 1943 7 more transits were cttempteds Five got
through undetccted but two woere sighted by day on the surface by distant airv
patrols and sunk.

11.  Then in Seotwmber. 1943 the Lellingtons with Leigh Lights were
fitted with centimetric radar which the U-boats could not detect. Of two
cttempted transits in Septucber both were detected by these air patrols at
night, one being attacked dbut menaging to get throuzh, the othesr being so
demagzed as to be forced buck. Tae latter wes subseguently damaged again
by & dey zir petrol. s & ro:ult of this two U-bouats still attempting to
get throush were recalled, wulle the 1nt-ndcd sallings of three more were
cancelled.

12. The next count.rrove ceue from the Germen side with the fitting of
the Naxos search receiver which wes capeble of detecting centimetic radar;
this was from Qctober 1543 onwards. In zddition the U-boats had now inproved
undervater endursnce which enabled them to wake the Strait subm-rgede as
a result betweon December 1943 and wid-February 1944 7 U-boats mede the transit
undetected, remoining submerged through the narrows. However thesre was on
interveninz period October/Noveuber when the Straits patrols wers especially
strengthened on the basis of intelligence reports and in the course of 5
attempted treansits only two got through undotected. One¢ was detected at
night and sunk by & Leigh Lioht Wellington, one was destroyed by the Strait
surface patrol after detection by & convoy escort end a third wes sunk in the
Streit by Leigh Light Wellington end surface yessels.

13, The final phase from mid-Februsry to Mey 1944 was dominated by
the arrivel of a UeS.N., Catelina squadron fiti=d with magnetic airborne
detection equipment (M.a.D.). In this period 8 U-boats atteupted trensits
but only 4 got through. Three of the othurs wury detected by MoadD.
aircraft and destroyed ss & result of joint action by alrcraft and surface
ships. The oth.r U-boat gave up the cttempt after spending twelve days
off the Strait, and regturned to base. after this no more U-boats were
ordered- through the Str-it.

£ T
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Page 3
14 During this phase¢ the U-boats planned their péssage s0 as to
transit the narrows submerged at night. It was while they were engaged
in the spbmerged daylight approach at shallow depth to avoid the strong
westward” Wurrent below 100 - 150 feet that the MiniD. alrecraft were able
to detect them.

Other. Planned Transits

- 15, Post war intelligence has indicsted that altogether the Germens
ordered 95 U=boats to undertake the passage of the Strait into the
Mediterrancen. Of tuesc only 79 U-boats actually reached a position of
attempting the transit.

‘16,  Of the other 16, 2 were attacked by aircraft soon after leaving
their Biscay bases and one of these was sunk and the other so damaged as to
- force it to return to base.  another U-boat never reached the Strait as it
was sunk by a convoy escort when still well to the west. Seven had to return
to base with various defécts before getting near to the Strait. Oneg on its
way to the Strait sank as a result of a collision with another U-boat. And,
&s already mentioned in paragraph 11, during a pcriod of success by the defences
the U-boat command recelled 2 attbmoulno the passage and cencelled the saillings
of 3 obhprs

17, The available records do not indicete wbethcr,énd if so how many,
Italian submarines ordered through the Strait did not for vearious reasons reach
that area.

Summary of Submarine Transits end Losses

18, . The sequence of events recorded above has been tebulated briefly
in Table 2,- In sum, between June 1940 and Mey 1944, of the 123 attempted
transits (92 Eastbound 31 Vestbound) 106 were successful (75 Bastbound,
31" Westbound) of thu remeinder 9 were sunk snd 8 submarines abandonned the
attempt, 6 of these heving suffered damage while the other 2 were forced to
give up the ettempt in the face of the defences.

ACHIEVEMINTS OF THE DEFENCE

Periods of Success

19. It will be clear from the zbove record that, as has been well pointed
out in Reference 1, there were four distinet periods when the defence become the
mester of the situation forcing the U-boat coumand to give up further trensit
attempts, at least temporarily. The first period, Novewber, 1541 - January
1942, coincided with the introduction of night air patrols heving sultsble 4eS.Ve
t0 detect submarines; subseéquently the Germens introduced a suitable search
receiver to counter thiss The sccond period, Scptewber 1943 arose when the
night air patrols were fitted with centimetric radar which the U-boats could
not detect; later the Germans fitted the Naxos search receiver. In the next
period, October-Noveuber. 1943, the defence was especially strengthened on the
basis of intelligence reports of a number of U-boats intending to make the
passage.,  The final period was Fobruary - May 1944 when the M. De aircraft

were introduced; the Germans did not develop a counter move to this.

achievements of Different Methods of Deteetion

20, ~ It is apparent that the records aveilable do not include the number
" of possible, or confirmed, detections wade which' did not subsequently lead
to a sunk on a damaged submarine. = Such will be particularly pertinent to
ship asdic detections in that the U-boat cprriunCu was that even if contacted
by asdic the water conditions were such that contact was of'ten lost beforu
accurate . attack? could be made, , -
/20 i
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21. Perforce ignoring the possibility of such other detections, we
18y summarize the results obtaoined (describcd sbove in paragraphs 3 - 13)
for the various forms of detection as follows:-

TLBLE 3 - CLASSIFIC“TION OF DETHCTIONS

. oF DETECTL AREA OF DETECIION w‘?i”-’ETﬁéé
; WoDs OF DATECTL WPPROLCHS NARROWS e
i 1
| aircraft - Visuel ‘ 2 ! < ’ 2
Radar 4 6 S
Meise Do i 3 x 5
Total by sircraft 3= 9 14
Ships - L - 1 1
} Indeteruminate (Recorded - ' » 1 11
i as joint action by
ships and aircraft)
Totals , - L L TS

* There are in addition two other radar d. t.ctions the wrca concornod
being uncurtaing
For prusent purposus the narvows have beun defined os the arua of water boutiv.on
50 20' W and 5° 55' Vi, the epproaches being rathur indeturmincte arcas boyond
Lhu narrows that wore patrollcd by aircraft opirating from Gibraltars

22. The various tprS of a@ircraft involved hzve becn notud in previous
puragraphs but the records to hand do not provide eny indication of the ov. rall
smount of fliying that wes underteken., aircraft carried out patrols obviously
ovsur both nerrows and the approaches. In the early stages the distant arca
scarches were carricd out only to the cast, ¢xtending as far as 150 miles from
Gibraltar:. =~ Latur on the oatrols were “lso undertaken in the west approachus,
and it wes to the west that all the distant air detections took place, that is on
submarines that were upproachinv the narrows, The M..s.Ds aircraft were
employed normally on doy patrol in the west Oart of the narrows between
Camarinal Point and Malabazts Point, a leg of 16 miles, particular esttention
buing paid to water decper than 1OO fathoms, the width involved being about 4m
miles. On th¢ oceoasion of one Meus.D. detection this normal patrol line of two
aircraeft was supplemunted by & scvcund patrol line off Gibralter as a result
of .a U-boat bulng sizhted to the westward by aircraft on thc pqulous two days
(these visual detections arv not included in Teble 3, vide paragraph 20).

23 Surface patrols were cerried out by ../S trawlers and on eccasions by
destroyers and 1t appuars that these were undertzken either-in or near to the
nerrows; therc is no mention of ships operating further afield. Hore again
the numbers of ships conc:.rnud and their amount of sea time is not recorded.

Damage to and Sinking of Submarines

2k Subseou vc nt to the detections noted above the defence forces ulth
inflicted demege or sank the submarines concerned. The following tublc
classifies thuse results by the force involved:-

JToBLE L veeeirnnnninncas
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TLBLE 4 = RESULTS OF aTTACKS BY SHIPS AND AIRCRUET

- FORCES INVOLVEID : U-BOATS DaMuGED U-BOATS SLH\?‘K
aircraft 6 Sl
Ships - - | 3
Indeterminate ) - ' 2

(Recorded as joint
action aircraft-
ships)

Totals ' 6 .mm'é

s

In the cass of the U-boats sunk by joint action it seoms highly likely tuat
the surface 'units provided the finel coup-de-greces Thus in total it might
be said that ultimately sircreft were responsible for preventing 10 transits
and ships for 5 transits, after the initial detections had been followed upe

Relative Bffectiveness of Ships end .ircraft

- 25 With no data on the extent to which ships and aircraft were
employed in the defence of the Stralt it is not possible to put figures to
their relative effectiveness in  either gaining detections of submarines or
inflicting damage on them. In every case .except one (or possibly two)
aircraft were responsible for first dotections which subsequently led to
demage or destruction. Howevesr this is only to be expected as the aircralt
employing visual or radar detection has a much higher search rate than a ship
employing asdic detection bearing in wind the probable distribution of forces.

26. On the otheér hend surface ships gained in importince in the subssguent
attack phase, probably being the dominant partner in the achieving of killse

\

CONCLUSIONS

t

27 In the carly étages of the wer up to Novewber 1941 57 submarings
transitted the Strait before any successes were achieved by defences.

28. ' Subsequently the defences which consisted of eircraft end ship patrols
sttained & fair degree of control of the Strait during four distinct periodse.
Tarce of these can be directly attributed to the introduction of new detection
equipment in aircraft, two being radar and the third magnetic airborne detection
eguipment. after the introduction of metric and later centdmetic radar the
Germans abandonred furtiher transits until theirU-boats were fitted with
appropriate sezrch receivers. after the introduction of Men.D. they attempted
no further transits. The other poriod of success by the defence, an
intervening one, arose frow the speciel strungthening of the patrols on the
basis of intelligence reports of the approach. .

29,  Thus from November 1941 to May 194k, out of 66 attempted transits,
17 were prevented by the defences in  various wayse '

/Refsrences ceerasaiee
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May 1944

with Me.iw Ds

in narrows

| PFRIOD DEVELOPMINTS T17 NO. OF wTTEMPTED 0. OF DETZCTIONS WND SUCCESSES OF
DEFMICE FORCES SUBvaRINE TRaNSITS SUCCESSFUL FORCE INVOLVED THE DEFsIiCE
: _ TRaANSITS
8 June 1940 - &/S Trawlers 15 Italian) zstbound
26th Nove 1941 6 (Serviceable) London 14 German ) 2 |
Flying boats 57 None None
39 Syordfish 30 Italian VWestbound
27th Nove 1941 -} additionally 21 German HEazstbound 14 6 by aSV Swordfish 1 S/M sunk and
26th Jan. 1942 3 Sunderleads in the narrows at 5 S/¥s. darzged ,
6 Hudsons for dey vutrols night and scat back by |
and Sworcfish (LCV Mk I1; Swordfish - 5
for ai_ht patrols 1 5/% zave up ;
, attoupte J
Sapt. 19,2 - o e ouv. 1l Sworcfish 4 Italian Westbound 16 None - None 8
Jen. 1943 Aaditionally, Yalrus 15 German Hastbound E
Sguo lron §:
- S— i
april-Jdune From ¢nd of 1942, . : "
1543 additionalliy Telliinstons 7 Gerwen Xestbound 5 2 by Dey asir Patrols | 2 S/M sunk by L
with Leish Lights, 1SV and in the approaches sircraft L
depth cherges t
“vSept. 1945 Wellingtons fittea with "2 German Restbound 1 "~ 2 by Wellingtons at 1" SAL danaged and |
‘ ctn Radar : ‘ night sent back
23°0cte 1543 - Patrols specially ‘ 5 German Rastbound ) 1 by Wellington at {1 S/M sunk by
2 Hov. 19453 strengthened night aircraflt
1 convoy escort 1 S/¥ sunk by ships
1 v'¢llington/surfzace in narrows
patrol 1 S/M sunk by
aircraft/ship
- ) action
Dec 1943 ~ 7. German Ezstbound - 7 None None
Mid Febe 1944 . '
Mid Febe 194k - Catalina sScuadron 8 German Eastbound C e 3 by M.i.D. aircraft {2 S/M sunk by ships

-—

S/M sunk by
aircraft/ship
action

1 8/M gave up {nd
attempt. L?.’
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4/S DEFENCE OF THE STRaIT OF GIBR.LTAR

PART 2 = uN ANALYSIS OF POST-WaR EXERCISES

INTRODUCT ION

There have been six post-war exercises held between 1951 and 1957,
involving the defénce of the Strazit of Gibraltar against transitting submarines.
The general features of these exercises aend the results obtezined are presented
briefly in Tazble 1 while further detzils are given in Lppendix A.

GENERal, DESCRIFTION .JD ®ORCES INVOLVED

2, In the various exercises the submirines have transitted the Strait
in both directions to a variety of different plans. They traversed the narrows
at depths varyinz frowm periscope depth down to 400 ft., while in &ll cases they
found it necessary to snort for some period in the agproaches, on the way in to
the Narrows and/or after passing throuzh thwm., In sous cisevs two or even three
submarines were transitting the Strait ot cbout the same tine.

3, In soue exeércises thiu territorial vat-rs on eituer side of the Streit
were respected while in other exercises they were used. In the former case the
width of the channel to be defended is reduced to 17 miles at its narrowest while
in the latter case the width is about 8 wmilsas

L. The defending forces have varled considerably in moekeup and in the way
that they were employed. Destroyers/frizates were normally kept to the Narrows
operating generelly in patrol groups but sowctimes singly. aircraft invariably
carricd out reconnaissince patrols in the spproaches, the areas varying in extent
sometimes stretching as fur as 8% in the west and to 2° 20' % in the east. In
addition in some exercises aircraft squipped with M.as.D. were cmployed as a barrier
patrol across the narrovis. Helicopters with dipping asdics and M.F.V.s using
sonobuoy equipment have also operated in the narrows. On one oOccasion a
submarine was employed in an SSK in en area in the approaches while in another
exercisc a submarine wes used purcly @s a passive listening platform.

DEIECTIONS CHIEVID

'

5. The overall result frowm all these ¢xercises may be summarised as follows:=

Number of submarine transits : 34
Number of transits dotected 19
Estimeted number of "kills" oM (9 by ships

(2 by airecraft

In addition to the "kills" given, z few morc dstections wede by aircraft may
have lead to kills but the probability could not be assessed. Somewhat more
thin half of. the¢ trensits were mede in the eastwerd dircctiona

6o Perhaps of more simnificance is the overall number of detections
achigved, some subrerines being detected several times py independent forces.
during a single transit. 4 submarine hevin. Hean detected or killed
normally continued its trensit, Howsver in o or two isolated cascs the
submarine was hunted to exhaustion, that.is its wattery wis used up; it
then had to cowplete its transit on the surfuce in an out-of-action status,
spart from such cases it may be said that the differont defending forces,for
instance the aircraft patrolling the spproaches and the ships in the narrows,
were given equal opportunities of gaining un initial detection.

/7- L N N L]
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7+  ‘Where a combination of {orces hes been involved in a particular
ineident, with one force gaininz the Tivst contict ond bringing in another,
any follow-up detection acniuved by the lattsr nos been sepirately noted in
Table 1 to differentiate from the initial detections,

8. The form of the initial detection and the location thereof may
be summarized for all the exsrclses as [ollows:-~

TnBLE 2 - SUMMaRY OF INITIAL DETECTIONS

T . : 3
" ‘Location |
e Approaches ! Narrows Total
- Mode of Dutgction“\w\;h
& . | *
nircraft - Visual 14(10) 1
Radar L R -
Ee Ca M 1 -
M. 120 De - 2
Total - asircraft 19 ' 6 25
Helicopter - Dipping - 1 1
4Lsdic '
Dustroyer/Frigate 2 6 o 8
asdic
M.F.Ves with - 2 2
s0nobuoys :
Submarines - - 0
2 Shore based E.C.M, - 1 1
Totals 21 16 37

P

¥igure in brackets denotes number of ftransits detected; four
submarines were detected twice each by visual means.

For the purposc of simple cla.:zification of location the Merrows heve beun tzken
arbitrarily to oxtend between the longitudes of Cape Spartel 5° 55' %W &nd of
Gibraltar 5° 20' V. The tsrm approaches covers all areas outside these narrows
which heve been used in the exercises. During one exercise a ship carried

out E.C. k. searching but no success wes achieved.

EXIRCISE FuCTORS ~FFACIING DETRCIION

e Before studying the effectiveness of the various defence forces
giployed it is necessary to note & nusbur of significant fzcetors which wmust
be borné in wmind as having affected the performance of the various types of
4/S equipment.

Direction of Transit

10, Of the 34 transits caerried out 20 wers uastwa?d bound and 44

westbound.

/11 eeiiieiins
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11 The dircection of trsnsit could have an influcnce on the depth at
which 'a submarine is taken through the narrovse The general pattern of
currents in the Strait is madc up of an eastwird-going surface current
below which there is a slower westward current. The magnitude of these
varies with the time of year and there are superimposed other effects due
to wind and tide. Density conditions are also important. There is thus
an advantage in undert:king eastward transits at depths generally less than .
300 ft. whereas westbound transits gain by using somewhat greatcr depths.

126 In practice there was no consistency about the depths employed;
for instence on westbound trensits nearly all submarines spent souwe time at
periscope depth or snorting while et least two went through at periscope
depth all the waye

1 3. The depths of trensit could influence the performance of asdic
vquipment in the narrows and of M.A.D. also uscd thure.  This is discussed belows

1l There is also a guestion of intelliy.nce, On & number of occasions
the defence was aware of the direction frowm which the initial threat was
coming; and subsequuntly in the course of an exercise after obtaining some
detuctions it was possible to estimate which side the submarines lay, when they
had to undertake several trensitse  This influenced the disposition of the
air recomneissznce with a bias to the side of the threat. However there is
no reason why this should have affucted the nurber of detections made. It
could however have an offect on the number of kills obtained, For an aircraft
detecting & submarine on the way to the narrows could call up support from ships .
there, but & detection gained on & submarine at the end of its transit could
not be followed up.

The need for Snorting

15 The submerines were zll of o conventional type which could not complete
a fully subterged transit through the aspprosches and the Nurrows, ¢nd they
found it ne¢cessary to carry out sowme poriods of snorting. Althouzh snorting vies
carried out by one or two submarines for short periods in the narrows, the
mein area for it wis in the approaches. No record is wveilable for the total
number of hours spent snorting during these cxercisess However a comment
given on the exorcise MEDFLIX DRAGON was that the submarines spent wore time
snorting than might have been expecteds

16s - This of course gave an op .ortunity for patrol sireraft to detect
submarines visually or by radar. Regarding the submerines' opportunity to
avoi@ detection by radar it should be noted that only 7 (ZQQ'of the total)
of the transits were undertexesn by submerines having the appropriats scarch
receiverss  On - the aspect of visual detection the submarines were criticized
in one exercise for not keeping suecuate periscope lookout to avoid it.

17+ The veether was commented upon in 5 out of the 6 exercises. In tiarce
of them it was reported as Dbeing good- throushout. Good visibility end calm
seas gided aircraft detsctions wither by visual or redar wuns. In MEDFLEX
EPIC the weather ruled out flying operations for less then 155 of the exercise
period, but was othurwiss satisfactory. In STRAITS OLE the weather
deteriorated half way throughs.

/Asdics COnditions eeeveeeseos
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18. It will be nofed that the period of the year when five out of
the six exercises were carried out was butweun the beginning of Pebruary and the
middle of Meay. This is considered to be much the bwst time of year from tac
point of view of asdic conditions in the arca, @nd so ships, defending
submarines @nd M.F.V.s using sonobuoys «ll benefiteds On the other hand
transitting submarines might have a slightly better opportunity for pickins
up surface ships a@nd so to evede them, but they would not gain to the saume
extent as the ships with active asdic.

19  One exércise, STRAITS TVO, was carr.ed out in sugust/September, which
is a bad period for asdic conditions. This was the only occasion on which
helicopters using dipping asdic were wmployed but this equipment might not

suffer to guite they sazme extent as shipborne asdics.

ACHIEVIMENTS OF THE DIFFSRENT FORMS OF 4/S DEIRCTION

Alr Patrols over the approcches

. 20. From some points of view it is conveniunt in the present context to
classify tozcether the visual and radar detections by aireraft on patrol in the
approach areas., To somz e¢xtent they are cowplementary and quite often the
aircraft on these patrols relied on visual sesrch in daylisht and radar et
nigzht but it is not possible 0 wstiwe te how many fiyinz hours were spent on
cach,

21, Flying hours ave recorded for some e¢xurcises as the total number
flown and in others for "on task'" time only; this diffurence will not be
of significance here. Unfortunately the hours flown in STRsITS ONE
and GIBORFLEX are not available so it has been necussary to assume a
reasonablce utilization of the aircreft availeble. The following teble
presents the hours flown and the nuwber of detections made during the
various exercises. o

TaBLS 5 - VISUAL AND RaDaR DETSCTIONS BY s1RCRAFT

| EXERCISE ' 4/C HOURS| NO. OF DETECTIONS i HOURS DETECI TONS

FLON DETZCT IONS PZR 1000 | FLO:N PER

HOURS | _PER DAY | TRANSIT
MEDFLEX ABLE 730 . 10(8)* 14 9 1600
GI BORFLEX ((100)) 0 0 [ {(50) 0
ASTRAITS TWO - 521, 3 & 6 & 50 - 0s50

MEDFLEX DRaCGON 1426 5(3} 12 P66 0.7
MEDFLEX FPIC 288 | 1 3 Lo 0. 25

2088 T9(15)% l !

b1

figur: in brackets () indicatus number of transits detoctud
vhure this diffcers from nuwb.oi of detuctions.

Thus invéqtai thers were 19 detections ccal.ved through cbout 2100 hours
flying, ises 1 detuction per 110 hourse - as will be su.n from the w.ove
tible there is ¢ considerable variation in the frequency of detecticn,
but this is only to be expected. .

/22 e v e ras s s nee

000250



Document disclosed under the Access to Information Act -
Document divulgué en vertu de la Loi sur I'accés & I'information

SECR=T/DISCREET Page 12
Z9ge e

224 A more valid comparison betwewen c¢xercises is the number of detections
made divided by the number of submarine transits compered to the flying
intensity, say the hours flown per day. Figure 1 is a plot of the rosults
on this basis. It is scen thet three of the five points lie closely to a
straight line through the origin. Of +thu othurs, one refers to one detsction
only, and the remeinin_: one to one trensit only, and these may therefore be
reasonably ignored as being inedeguate samplus.

23 Due to the particular plan under which transits were underteken in
STRAITS ONE no comperative result from this uxsreise can be given. The
submarines spent considurcble puriods in the castorn approaches endeavouring to
attack & Task Group and on averoge they opersted for about 5% days each; this
is nearly twice &s long as re¢ ulred for & normel trensit through the particular
area concerned. alreraflt cherofore did not heve thelr usual opportunity of
detecting submarines in transit. It 18 noted however in appendix 4 that aircraft
made 6 detections (visual and raeasarj on tue 7 subkerines operating, the
plamned intensity of flyin. beiln 72 aours per doye

2l The gencral trend of ihe curve is t0 be expuctude The submarines
have to snort for more or lus: & fixed proportion of their time on their way
through the approuches in order to have o satisfactory battsry condition
when trinsittin_ the narrows. The greater the f.eguency at which aircraft
cover the a@approach arcas thu gruater will be the probebility of a trunsitiing
submaring being detected. The gencral smoothness of the curve must however
be considered fortuitous considering the small number of detections end transits
" involved and the veriation of conditions botween exercises; diffoerent types of
alrcraft heve different cepabilities s w rds visuel end redar detection of
snorts and puriscopes. These performence figures which vary with sea state
are known and szre of course not affected by conditions in the Strait.

25. Making assumptions about aircraft speeds,visual sweep widths, &nd
typical scarch arces in the appraoches tozether with a submarine spwed ond the
proportion of the tiwe that wmust be spent snorting a theorcetical detection rate
depending on flying intensity wey be durived. & note on this is given in
Appendix B. If wvery part of the erca is swept at least once per hour, a
frequency which it is often assumsd would pr:clude snorting if the submarinc
wished to teke avoiding azction on every occesion, then. ¢ submerine hoving to snort
for say 4 hours pur day would bc detected on averaze 12 times during one trans it
with the aircraft flyin 1030 hours per day. “ith no gvesion on the part of
thy submerine st lower flying intensities the détection rate would vary in direct
proportion with that intensity. This is given as the dashed line in Pigure
Te Variations in the numcrical figures put to the assumptions would vary the
slope of this curve except that the extent of the approach arcas to be swupt
has little effect. Therceforeg the closwncss of the exercise points to the
theorestical curve is not sivnificant end of course some of the detections werc
made by radar, possibly &t ni-ht. However the generael trend of the fisld
results with increasing flyi., intensity conforws with the theorctical arsument
and it would scem safe to prodict aow the detuction rate would be increased
with more flyin:, if onl, ratawr rou_hly.

26. Considering instead the nuwber of wifforent trensits detected, ©s opoo0sed
to the totzl numbor of detuctions, it is seen frow Table 2 thet in total 15 were
obtained elther visually or by redar wg:inst 28 trensits undertaken. This
corresponds to one transit detected per 140 hours flying.

27, nlthough there are no ziounds here for cowparing the two forms of
detection it should here be mentioned again thet redar accounted for four

detections agwainst fourte.n visual. The significant point is that only one
of the rader detections wes cchivved szainst s submarine fitted with an
appropriate search rcceiver. This subumarine which wes surfaced by night (it
had previously been seun snortin. by day) was obliged by exercise orders to
cross the SSK arva in a given time; both these detections may be unrealistic.
Therefore against submarines fitted with SH/F D/F and prepared to take
¢voiding action to pruclude radar detection the detection rate achicvved in

these cxercises mey be down by perhaps 20 - 25
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ECM - aircraft, Ship or Shois

L sed
paiocs

28,  There was only one detection oy aircraft ECH, snd this was on a
submarine which transmitted as it was getting close to the narrows. No
records are avallable on the uxtent to which subncrines used their radar
nor the amount of time that sircraft kept a watch on such trenswmissions.
It can only be deduced that ECH can offer merely a bonus on detections by

aircraft patrolling the approsaches.

2%, No deductions may be made sbout shipborne equipment, Un-1, which
was used by one ship in one exercise without success.

30.  One detection by the Gibraltar search recciver led to a patrol rroup
discovering the submerine in the narrows on the surfece showing navigetion li.hts.
It is questionable whethor the submerine wes being too helpful on purpose. Onc
other intercept was obtained durins the szme exercise. It is considered that
such interceptions arc not typical of & wartime situation and that should an
gnemy submarine resort to radar in the vicinity of the Strait the transmissions
would be dirceted away from Gibraltar wherc the existence of a search receiver
mizht be suspected. , - -

3. The only other point to be uade is that the rangs capabilities of i
ECN intercept equipment are known and of course are not affected by the location y
under discussion., . ﬁ

Magnetic sirborne Detection

32. The results obtained from the two exercises in which M. 4.D. airecrafit
. . 1 N . .
were employed on & barrier pstrol wcross the narrows were as.follows:-

Tafli 4 = wes.Ds DETHCTIONS .
f 'EX$RCISE g NC. OF /1 o NO. OF ‘ K
; TRaNSITS DETECTIONS
| o
MEDFLEX ABLE | 10 4 5 (2 detections gn same
Submarine )
MEDFLEX DRAGON - | 7 0 (6 trensits while a/c
| § ' on patrol)
' ' ‘ ]

.

The remarkeble difference in M.ia.D. schievements can be accounted for by o
different conditions prevailing in the two exercises.

33. In MEDFLEX 4BLE cgbout 8 aircraflt were available to patrol a 1.7
mile barrier; territorial waters were being respected. It appears also
that all the submaerines transitted the narrows at depths of 120 f£t. or liss,
and the detections werc achicved on submerines @t depths butween periscope
depth and 120 ft. Under such conditions it is shewn in Appendix C thet,
assuming typical submarine spoeds and widths of M.a.D. swept paths, a
probability of detection per transit of 50% by a sinule aircraft on patrol
is quite & reasonable one. ‘ '

3. On the othor hand in MsSDFLEX DRAGUN only 4 aircraft were available
to.carry out a M,u.D. patrol along a 12 mile line between Gibraltar and Ceuta.
territorial waters were bein: used in this ¢xercisve In view of the shortage,
of aircraft the periud of patrols wes arranged to cover the most likely times
of submarine transit and this wes @menaged on six transits out of saven., The
depths of the submsrines on crossing the patrol line varisd between periscope

with the equipment being fairly nuw t0 the aircrews. Under these conditions
the probability of detwction by a sinlo sircrift on patrol is perhaps 207,

/30 thet wevevennann.
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so that on average only one detection could have been uxpucted during MEDFLEX
DRAGON (scv appendix C). '

35. assuring an attainable sweup of 300 yards, which corresponds to a
vertical sepcration of not wore than 600 ft. botween aircraft end submerineg,
it 1s ¢stimated that to provide a 12 wile barrier with a 50% probebility of
dutection would recuire 2 aircraft continuously on patrol. - In other words a
forcé of purhaps 12 aircraft.

36.. Me 4o Di. 2also made contact on two ocoasions with submarines which had
been previously detected by other means, onc visually and one by sircraft radars.
It has been sug.ested thaet this could be its more useful role than providing a
barrier. lowever little can be deduced from these results as it is not known
on how many occasions such M.a.D. follow-up was attempted. '

Destrqyer/Friggte Patrols in the Narrows

37. The folloving table summarizes the detections achieved by ships'
asdics during the patrols in the narrows and closely adjacent areas:~

TABLE 5 - aSDIC DETLCEIONS

EXiIRCISH TOTAL K. OF 3/M NO. OF "
0. OF SHIPS TRANSITS . DET BCT I01S
STRaITS ONE -7 6 1
MEDFLEX 4BLE . 5/2 5/5 4/0
GIBORFLEX 6 : 1 0
STRAITS TWO 0/3 - 3/3 0/0
MEDFLEX DRaGON 5 : 7 2
MEDFLEX FPIC 5 IR ~
8 .
| i)

N.B. ‘Vhere there are two figures this denotes two phases of an exercises

38, . Exercise reports occasionally recorded the number of ships on patrol

at any one time while estimates of this have had to be made in other cases. By

so doing it has been estimated that the total period that ships spent steaming
during the course of these exercises was 3800 znip hours approximately; it is
considered that this figure is not in error by more than 10%. It must be

noted that there is a considersble variation in achisvement with no apparunt
correlation between exercises even allowing for the fact that in three of the .
exercilses ships hed the simpler task of defending a narrower channel when
territorial wat:rs were being respectzd. However the total number of detections
is after all vory small and so it 1s nscesssry to consider just the ovsrall
achievements of the ships. Ships detected six submarines in the narrows -~ in
accordance with the definition of "the Narrows" in this paper - and two othaors
Jjust outside, one 8 miles from the western "limit" and the other 15 miles from
the eastern "limit". = Thus ships detected by asdic one submarine for about
every 450-500 hours spent on patrol. This figure has no absolute significance,
depending for instance on the frecuency Of submarine transits, but it is useful
when comparing the performeince with other forms of a/S detection ageinst the
same submerine "threat.. '

39 It may be guestionsd vhether this {isure of steaming hours per
detection is & fair criterion since, although ships occasionally operated
singly, they generally patrolled in groups. Ships in consort would some
of the time be sweeping the sawme volume of watwr and therefore the overall
probability of detection in a random sweep in the absence of evasion by the
submarine would be lover than if they operated separately. On the other

/hand cesesebebives T
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hand a pair of ships, possibly opwrating a barrier patrol in the

confined water of the Strait has probably more than double the chance

of detection of one ship since the submariné has & much more difficult problem
of evasion. It is appreciated thuat ships operate in groups from the
adventage gained in the atteck phase but this would not seem to offer a
penalty as resards the rate of detection per ship patrol hour.

INOR However, results do not enable any compsrison to be made on the

. b 1

relative effectivensss of ships opsrating either singly or in groups in the e
Narrows. ‘ ’

4t It has already been mentioned in e previous, section that all but
one of the exercises were caryied out during a period in the year (of four
months) when asdic conditions are goode YWhile the other exercise STRaITS
T%0 was in Auzust/Septeunber, only in Phase III of it were any surface ships
employed - and they gained no detections. -

L2 The actual ranges of detcction that were achieved are not availeble
.but on on¢ occasion tracking was recorted at 2300 yesrds in the Narrows, a
much higher figure than is offen the case there. Of the submerine depths
involved in these detections at least three were at periscope depth and tivo
more were at 100 ft. or less, one was recorded as, vaguslysdeep, while in two
cases the depths sre not aveilable. These results are inadequate to form a
judgement on the p=rformence of hull-mounted esdics as rogerds depth of target.
It may be that depth is not a critical feactor during the spring months, Wwhereas
"with temperature gradients at other times of the year it certainly can bes’

4.3 The conclusion must therefore be dréwn that the results obtained
of 8 detections from 34 transits cannot be regarded as typical round-the~year
averages and may in fact be very optimistic.

Whe  In STRAITS TWO the ships patrolled out as far as 6°. 0 W, while
in some other exercises ships did on occasion carry out searches beyond
the narrows. However no comparison is possible of the relative value of
surface ships in the approaches and in the narrows.

Helicopter Dipping hsdic

" 45, Only in STRAITS Tvi0 were helicopters employed and Jjust one initial
detection was achieved from a search in the Narrows, so no conclusions can be
drawn on thelr use. Howsver it should be noted that this was at a difficult
time of year for hull-mounted asdics, and the detection wes at a range of 1100
yards on a submarine at 250 ft. During another incident, following an
aircraft sighting a helicopter gained contact at 430 yards on & submarine
which was then at 200 ft. depth. On no other occasion did a submarine pass
within 1000 yards of a helicopter. ‘

M.F.V.s using Sonobuoys

46, M. 7.V.s using sonobuoys had varying success as indicated in the
following table:-

TABLE 6 - 3. F.V. SCNOBUOY DETZCTIONS

[ S o

EXZRCISE OPPORTUNTTTES FOR | DEPECTIONS
DETECTING TRANSITS|  MADE |

- : . i

{ i

STRAITS TWO 1(7) i 0 %

MEDFLEX DRaGON 2 BY DaY OFF TARITA 3 2 |

MIDFLEX EPIC | 2 DAY & NIGHD TN NAKHOWS 2 0

! . H B H i

/47"‘.:.:‘.‘.0‘1,1:01
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L7, In the ruport on STRAITS TWO it was noted that the M.F.V.s had
consid.reble clessification troubles and it was doubted whether the use of
non~directional sonobuoys was a useful supplement to defunce of the Straltbs
However in MEDFLEX DRsGON, again using non-directional sonobuoys M.F.V.s
gained two detections ovut of three trensits that took place during thelr
patrol. In MEDFL4X BPIC on the other hand dircctional sonobuoys were employed
but on the two occasions that detecteons might have been made the submirines were
proceeding &t & silent speed.

48. No firm juducment can be made with so few results and it can morcly
be said this type of defwincu at lesst showed promise.

4/S Submarines

49, Here again expuericince i1s too limited - snd somewhet unrealistic -
to form any definite oninions on the value of A/S Submarines. In IEDFLEX ABLE
the defending submerine op . ruted as & listening post in an arva to the N... of
the narrows prohibited to both sidss and gained only one H.L. bearing, and
this was but a doubtful contazcte In M:DFLEX DRAGON the SSK was glven & haven
about 50 miles square in the "estern spproachss. Conditions were unrealistic
in that the transitting submarines had to know of hur pressnce and were
obliged either to snort (and cavitats) or to go deep through her arca. She
gained only two contacts and thess were after having beon alierted by hoer
co-opurating sircraft who had scen snorts.e . Renges of these contacts are noted
in appendix A as arc the closest distances that the other transitting submarines
came to the SSK without being detecteds

Tt

Differences from YWartime Conditions

50, Mention has already besen made of & fow situations which were not . a
realistic simulation of wartime conditions ond meay therefore have affected the
efficacy of various forms of s/9 dctecction. For instance one submarine was
detected once when snorting by dey end subsequently when on the surfeace at night
when she was obliged by uxercise conditions to traverse a particular arca in a
given time; in the absence of this reguirement it is not possible to prodict
whether she would still have found it necessary to snort and so be detectaed.

On another ocecasion a submarine was found in the Nerrows on the surface burning
navigation lights.

51. Exercise roports have elso commonted on the presence of large numbers
of fishing vessels in the arece vhich complicated the task of aircraft radur
secarch and cdzused the wastage of time in the investigation of large numbers of
contacts. In wertime the situation would probably be very different.

52. Communt was made varlior that in some cases "intelligence® was aveilable
to the defence of th. dircct.un of tuc pirobeble threat end air patrols, in
particular, were plenned wccowdingly - avt always successfully timed howover.
Similar intelligence may soicetines be avillable in wartime. '

53. On the oth:r side the transitting submarines knew of the existence
and the approximate whereabouts of zn 4/5 submarine w.ich was opposing theme

| 5k These are all intengible fuctors so it is not possible to say to what
extent they influenced the results obtained, but it is probably only to &

minor extent.

COMPARISON OF DIFRuRANT FORMS OF 4/S DETECTION

55. The only forms of »/S detection which were cmployed to a sufficient _
extent to Justify any comparison being made wore the reconnalsssence air patrols
in the approaches, the alrecraft M.a.D. barrier patrol scross the Narrows, and
the ship patrols in the narrows and adjecent waters. - It will have been noted

/that the “igesesane
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that the intensity of operation of ships end aircraft varied consid.rably from
¢xercise to vXercise, but in the pruceding paregraphs sowe attompt has been
maede to explain the vearistion in results echieved and to derive a figure of
performanca,

Reconnaissance Patrols v Med.D., Barrier Patrol

. 56. . Using v1sual,radar and ‘B, C.Me mezns, reconnalssance patrols in the
approaches gained 20 detections - 16 diffurent transits, 4 submarines between
detected twlce cach. This amounitud to one detection per 110 hours flying, or
one transit detected per 140 hours flying. It was estimated that 1P the
transitting submarines meintained the sawe proportion of t Lme snorting as shown
in these exercises then maintsining an intensity of 60-70 flying hours per day
there would be a 50% probability of detucting any trensit.

57.. On the other hand it was estimated that, assuming a sweep width of
300 yerds, an intensity of 50 hours per day by M.a.D. aircraft was needed to
provide a 12 mile barrier with a 505 probability of detecting cach transit..

58.. Thus it apvears from a dstuction point of view aircralt on a I
barrier patrol arc¢ somswhat more e¢ffective than eircraft on area scarches if

both operate at a rate of 50 hours per day.

Reconnaissance wir Potrols v Ships in the Narrows
b s —

59. It was seun varlier that there was no apparent correlotion between
ship activity and nuwu.r of trunsits debtected so 1t is only possible to Judge
the performence of ships i the nrrows wnd nearby over the whole sct of
¢Xereises.. The result ves 8 detect.ons or 1 for every 450 - 500 ho s on
patrol.

60. The fairest comparison is then with the overall performance of aircraft
on area scarch of transit detection per 140 hours. Thus one aircreft on patrol l
was worth 3 %o 4 ships on patrol, purely as rezurds dutection potentiasls. This
must be treated only &s a rough comparison. It mey for instence be objected
that ships spent a proportion of their time merely following up coutacts gzined
by aircraft which had no killing capsbility; no figures ers ava 11Lnll for this.
On the other hand neerly all the ship lec wes sobnt durln* the p riod of the
year when asdic conditions are goode '

FOLLOWING-UP OF CONTACTS AND ACHIEVING KILLS

Fellowing~-Up of Contacts

61, Table 1 lists the 6 occasions where initial detections gainecd by
one force were followed up by contact being gained by znother force.  TFor
example there wos one incident of ships being successfully homed into an
aircraft M.a.D. detuctions Incidentally the report on the exercise in
quustlon noted that this vas the solc occasion out ef five opportunitiss
whire M.s.D. contact was held long enough for a surface unit to be howed in.
Also in Table 1 are thosc cases hcre one¢ tyne of uerTUft d« tgctwon eguipment,.
say M.a.D., took over successfully from an initial ‘detection by other meens,
say radar, in the samc eircraft. '

62.. The limited number of exemplos. however precludss any deduction except
that  the wide warlety of fhess "hauQOVLT““ demonstretes that useful opoomtunlties

were taken for co-o uration bebtween tas Orces involved.

/Kills P
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63 The following taeble comparss the number of occasions on which forces
gained initial dctectlone or follow up.contacts and the corresponding number of
kills achieved:- .

TABLE 7 - ESTIMATED NUMBER QF "KILLS"

FORCE : o DETECTIONS ESTIMATED
INVOLVED OR CUNTACTS NO, OF KILLS

. - : L3
Alrcraft 25 2
Helicopters 1 0
Ships 14 9
M.FoVis 2 0
Submarines 2 0 :

In MEDFLEX ABLE although aircraft culned 16 detections it was not
pos51olc to assess number of killsi

"As to be expected these figures shew that the ships were the major factor as

regards gaining kills of submarines. airgraft hed to rely only on "depth
charges" to gain success; the emoloympnt of an airborne homlnv torpedo could
have made a great dlffbrence to this nlcturu.

~ Contacts falsely classified as Submarines

6hs In the three ldi;bét exercises of those belng dlscussed the number
of contacts which wure cle.sified at the time as submarine but subsequently
analysed as incorrect were catQIODubd and these are summarized belows

Aircraft Radar ' 9
oL . Visual 1
: ‘ M. 4. D, 26
Sonobuoy 5
Hig Co M 1
Helicopters Dipping Asdic L
Ships Asdic 1
. E.C.M. (Large no - equipment new to operators).
MF.Ves - Sonobuoy 2 ‘
S/Ms Sonar 3

This number of incorrect classificstions, 50 plus was at least half as many
again as the number of correctly classified contacts gained during these three
exercises. .

65. Most significant above is the M,A.D, figufe, the major proportion of
which apolied to the Narrows. However it was concluded that aircrew and M. H. Q.
would quickly learn of any Ourmanent non-subs. ecncountered on a fixed '
patrol line.

/SUI\WU‘\RY . 5'1‘.‘-0"-?'0‘- o-‘;!'i '
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SUMMARY

66. Six post war excroises have been carried out involving the 4/8

- defence of the Strait of Gibreltar. During the course of these 35 submarine

transits heve been mede of which 19 were detected and it was estimated that
11 of these would have resulted in kills,

67 These results have becn acnieved by a wide veriety of forces, ships,
M.F.V.s, submarines, aircraft znd helicopters ageinst conventional (snorting)
submarines, No firm: conclusions could be drawn regerding th¢ efficacy of
A/S submarines, M.F.V.es and helicopters in view of the small numbci of occasions
on which these were cumployed. The results obtained by aireraft carrying out
visual and redar searches in the approaches seewm to justify some figure for
their effectiveness in the form of probability of detection for a given intensity
rate of flying. The achievements of M.k.D. ailrcraft operating a barrier patrol
across the narrows have been shewn to conform to theoreticel predictions,
within broad limits. The detections achieved by ships cen only be accepted
at their face value of 8 detections in the.course of some 3800 hours stéaming
(to be compared to 1 aircraft detection per 110 hours flying) but it must be

1.

_borne in mind that c¢ven these results were all achieved in the puriod of the

year known to be the best for asdic conditions,

_ 68. Fdrther conclusions drawn from these trials arc deferred to Part 4
of this peper in order that account may also be taken of the results of
evaluation trials of variovus A/S equipments discussed in Part 3.
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v TABLE 1 — SRMMARY OF STRAITS TRA‘\ T EXERCISES
DATE AND DEFENDING FORCES SUBMARINE TRANSITS j} NO? oF NO. AND NATURE OF NATURE OF ESTIMATED NO, PARTICULAR FEATURES : -
EXERCISE " TRANSITS INITIAL DETECTIONS FOLLOW=UP OF "KILLS"
T . ) DETECTED AND LOCATION CONTACTS. .
1 2672 = 4/3/51 6 FFs and 1 Qcemn 6 (3 Bostbound 2 1 Ship Asdic 4 2 by surfoce Territorial watcrs used
STRAITS ONE M/S 3 Westbound) 1 Glbralter Scarch "1 Silp ¥daual forces Submarincs wero alsogca.t.'rymn
21 Aircroft Rc‘celve‘r N aftor scarch * out patrols in Ezstern Apprchhe"@
(plus 1 intcrecpt) . rceeiver, agalnst a transitting Task Forcos
A = Approaches (Sub on surface ’
N = Narrovs chowing ncevig-
ation lights)
4 26/3 - 2/1/54 5DEs (Fr) or 2 FFs (Br)} 10 (7 Eastbound 7 9 AJC Vicual A 3 by surface Territericl waters respected.
§-  MEDFLEX ABLE 1 s/ (Br) 3 Westbound) 1 A/C Radar A forecs Channcl only 14,7 atlcs wide whoite
8 Shacklotons 1 &4/C ECH 4 "1 4/C Visuel ? by aircraft M.4.D. &/C patreolled
6 P2V-5 MAD 5 L/C MLD N ofter A/C ECM (not csseasable) Arca limited to 7°W to 29221y,
6 pav-l - l; Ship fisdic(3N) 1 Ship Asdic ‘ S/Ms could not choosc optimm
6 Loncasters (14) cefter L/C UAD tines of tronsit
_____ i.A.D. borricr pstrol
] 3 -W/2/55 6 Ships 1 (Bastbound) 0 - - - S had 2L hr, chofce of. transit @
: GIBORFLEX 6 Shacklctons timce Had to’snort for 6 hrs, l?
west of 7. ]
. N : t,_?
26/8 = 5/9/55 3 DDs (Br) In last 6 (2 Eastbound 3 1 A/C Visucl W 1 Hclicoptur after | 1 by surface Territoricl visters respected. é
STRAITS THWO phasc L ¥estbound) 2 A/8 Radar A L/IC Visuzl forccs (plus MFVs doylizght only ET,‘
3 MFVs ( sonobuoy's) 1 Hclicopter 1 Ship asdic after |1 possiblec by Good visibility and calm sea. Q
] L Neptuncs (non 114D) DIL N  smme AC Visusl | A/C) Ej
A 8 Ganncts 1 A/C Sonobuoy | :5
a 8 sSkyralders after A/C Roder
; 8 Avingcrs
; 5 Whirlwinds
E (exce 2 doys)
] 1, - 20/4/56 | 2 CHs (Br) =znd 3 Fr. 7 {5 Enstbound 5 L A/C Visuzl A 1 MAD zfter A/C 2 by surfocs Territorial waters used,
MEDFLEX DRAGON Ships 2 Westbound) 1 4/C Redar A Rodar forees MFVs doylight only
3 MFVs (Sonobucys) 2 Ship Asdic N 2 8/M “fter A/C 2 by circraft Asdic conditions very good
1 8/ (U.8.) 2 WFV Sonobuoy N {isuzl {proboblcs) tronsitting submorines know of
6 Neptunes (UlS.) , SSKe
L MAD A/C (Br.) M.h.D. bzrricr patrol.
9 Shackletons (Br.)
5 Harpoons {Port.)
L Neptunes (Fr.) ) 1Y)
N
5=~ 12/5/57 L FFs (Br) & 1 Fre 4 (2 Eastbound 2 1 A/C Visual A 1 MAD & Sonobuoy 1 by surfoce Territoriol waters respected 3
MEDFLEX EPIC ship 2 Westbound) 1 8hip hsdic N after A/C Visual forces " MFVs day ond night, o
2 MFVs {Sonocbuoys) ’ 2 A/C on task al aony tine, - e
Shackletons
Neptunes -
f‘ 000259
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PART 2 ~ AN _ANALYSIS OF POST~WaR EXERCISES -

T

APPENDIX A ~ DETAILS OF EXERCISES ~

STRAITS ONE  (Phase D of CFX 51) 26:2.51 = 4s3.51 .

Defence Forces

Eoployment and Location. :

Submarines transitting =

Number of transits

Number of transits
detected

Nature of detections

Assessed kills

Further comments on
detections

6 FFs (Br.) (PEACOCK, LOCH schVAIG MERMAID,
MaGPIE, LOCH INSH, LOCH ALVIE).
1 Ocean ¥/S (Br.)} (RIFLEMAN)

'3 Halifaxes

6 Sunderlands
8 Lancasters
L4 Privateers (U.S.)

Surface ships employed as two Teask Groups
in and near to the Narrows. One TG of

2 f¥'s was only so employed for last 3
days. alvecraft except Halifaxes, patrolled
in verious arcas between 7° W and Greenwich
meridisn. Planned that at least 3 4/C on
patrol continuouoly. Halifaxes kept for
special sorties.

In addition there were 17 DDs which were

_employed in the 4/S protection of a Task

Yorce during its passage through the exercise
area.

6 (ABPHION,; TABARD, TALENT, TZRSDO, TOKEN,
TRUMP). . )
One further b/M, ACHZRON, in the exercise

did not undertake a transit having been

detected when attempting to attack Task
Foree entering Gibraltar.

6 ( 3 Bastbound, 3 ¥Westbound)

The 3 eastbound having started to the west
subsequently operzted in areas in the
castern approaches against the T.F.

The other 3 started in various selected
areas in the east, and moving successively
in%o different arcas eventually undurtoom
thé transit. - !
2 transits of narrows snorting, 1 on surface
with navigation lights bumming, 3 unspecified.

2 (1 Bastbound, 1 Vestbound)

1 by ships 15m Ezst of Gibraltar after
eastbound transit.

1 by Grbraltar cearch receiver, znd the
seirs sub. was subsequently detected by
patrol zroup in narrovs. (S/M was on,
surface burning navigetion lights.)

- 2 by surface forces

9- contacts wers gaéined by ships in the
remainder of the exerciseg; .some as a result
of §/% action... These are ignored in the
present analysis.-

. /6 detections A
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False classifications:
as Submarine

Area of Exercise :

General comuents :

(2) MEDFLEX ABLE Part 1

Dgfence Forces - :

Employment and
Location

‘Submerines transitfing

Number of transits

(26 - 29.3.54)

6 detections (5 visual, 1 probably radar)
were made by 4/C on $/Ms operzting in the
arca but not at the tiwme in transit.
These other detections led to 1 S/ sunk
and 2 damaged by 4/C, 4 sunk by ships,
and 3 sunk by combined action.

ships )
aireraft)

11 b . L
y in the whole exercise.
3 by

Area between 7OW and Greenwich meridian.

Territorial waters used in the Narrows.

Due to the combined nature of the exercise
there is & certain arbitrariness in the
sgparation of the Straits transit feature
and the rest. It is falrly reasonable to
include only those ships employed in the
local defence of the Narrows. On the other
hand 4/C were denied their opportunities of
detection since the S/Ms never undertook at
one time thelr 1ull passa @ throuwh the
approaches.

Wezther was good for radar cnd visual 4/C
sightings till 28/2.  From 1/3 - 4/3 cloud
and rain. Sunderlands grounded for 2 days
sasdie conditions were good.

264 3451 - 2.5,

Phase 1 5 Dis (Fr. )(BERBikA, KaBYLE,
SOUDANAIS, BaMBARA ,MALGACHE)

6 P2v-5 (¥aD)(U.S.)

6 P2v-L (U.S.)

8 Shackletons (Br.)

6 Lencasters (Fr.)

Phase 2

2 DDEs (Br.) (“HIRL:IND,ROXBUCK)
(30. 3. 54~ - 1 q/N (Bry ) (TaLiNT)
2¢le BL) air effort as in Phase 1
Patrol aircralft searched areas out to 60

miles westward and 150 miles eastward.

- P2V-5s and Shackletons employed on MnD

brrricr patrol.

No particular areaz allotted to ships.

Given fr-cdom of action to follOW up A/C
contacts.

S/M as listening platform to N.%. of Nario S

Phuse 1 2 (Fr.) (ANDROMEDE, ARTEMIS) and
1 UsS. (TIRANTZ) (U S. has SH/A D/F)
Phase 2 3 'T" Class' (Br.) (TUDOR, TOKEN,
' TEREDO) and 1 'S! Class (Br.)
(SENTINEL)

Phase 1 5(3 Bastbound, 2 Westbound)
Phase 2 5(4 Ewstbound, 1 Westbound)

all at or about P.D. in Narrows, except
one. N

/Trensits detected veveveanas

000261



Traensits detected

Nature of detections

4dssessed kills

False clazssifications
as submarine

Purther comnients-on

detections

nred of Exercise

General Comcents

e

.

Document disclosed under the Access to Information Act -
Document divulgué en vertu de la Loi sur I'accés a l'information

‘

SECRET/DI SCREET Page 23

Phase 1. 4 (plus 1 possible fleeting contact
, by patrol group. .
Phase 2. 3. ' '

5 MiD detections in the narrows; 2 on same sub.
by different 4/C. In one case¢ patrol group
successfully homéd in,Some disagreement about
degths of detection] final report givest at
PoDs, "1 snorting, 1 &t 120 ft., and 1 detected
twice (% hr. int.rvel) 80 ft. 7
9 a/C visual in approaches (8 in west, 1 in east).
2 transits were observed twice each.

1 a/C vidar in approsches (east)

1 4/C ECK¥ in aupIOdChuS (in west) followed up by
visual.
4 ship asdic (3 in narrows, 1 in approaches to
hust) all in POaSu 1.

3 by surfzce forces.
not possible 'to assess for s/C.

8 by 4/C MaD

1 by 4/C Visual
2 by »/C radsr
1 by ship asdic
1 by ship LCM

MAD gained 3 othsr contacts on S/is in
non-exercise statuse .

2 4/C radar and 1 4/C visual were also on
S/is in non-exercise status.

S8 had one -HE bearing but this is only a
doubtful contact.

Tbrrltorlal watcrs avoided. srea lay between

7% ‘and 2°22' 1 i; the small area of the western
approaches into S»CLANTS area was thoroughly
covered by alr patrols meking snorting impossible
without detection. 3'S/Ms having to make return
transits so betrayed their orQSunce.

MaD patrol simplified aa,chonnbl wWas only 1e7
miles wide. o ,
Reconnaissance cir patrols consisted of 90 sorties
- 730 hrs. on task.  sress small in west,
inadéouately covered oy 2 n/C in east.

Meny good air contacts were lost before SAT could
get to the area. Only one M.D held long enough
for SaU to take over.

Heavy merchent traffic prevented $/Ms being
detected at night when snorting or surfaced.

$/Ms not able to choose time of transit to take
best advantage of hydrographic conditions.

Weather COndlthnb good aldlnv 4/C rader and
visual dbtpctlona- !

Good time of year for sonar condltlons.‘

/\(5) GIR)RE‘LE ss2 es00e e
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Page 24
(3) GIBORFLEX  3.2.55 - L.2.55.
Defence forces ' : 6 Ships
6 Shackletons
Employment of : Ships in 3 patrol groups of 2.
forces ’
Submarines : 1
transitting

Number of transits @ 1  (Bastbound)
At 280 ft. in Narrows.

Transits detected : O
Gen:sral comments : 8/M obliged to snort for at least

6 hours west of 7° W and had 24 hours
choics of transit time.
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(4) STRAITS TWO

Defences Forces

Employment and
Location '

Submarihes transitting

Number of transits

Transits defected

Nature of detections

Assessed kills

False classifications
as S/M.

-
-

ve

>

s
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— T

Phasbs I and III 26. 8.55 - 5.9.55.

Phase I 3 MEVs with non~directional

26.8.55-  sonobuoys
31.8.55 L4 Neptunes (non=MiD)
8 Gannets

8 (4?) Skyraiders
8 (4?) avengers
5 Vhirlwinds (excl.28-29, 8.55)

Phase III 3 ID5 (4GINCOURT, BARROSA,
(31.8.55- CGRUNNA.
5¢9.55) Remainder as in Phase I

2 MPVs patrolled by day off Gibraltar.
Naval »/C opureted area searches by day,
the Neptunes by nighte.

Whirlwinds to investigate datums to 60
miles, and carry out searches in the
Nzrrows at times favourable to submarine
transit.

DDs as one group to the west of narrows,
patrolling as far as 6° 40",

2 (TRUNCHEON, TUDOR). TUDOR had no \
SH/FD/F. TRUNCHEON could debect aN/aPS31,
not 4PS20. '

(1 Bastbound, 2:Westbound)s

(1 Bastbound, 2 Westbound)s

2 Westbound deep through
Narrovwse.

2 Westbound, deep(day)/
snort (nlvht)

1 Eastbound 300' .in narrows

1 Eastbound snort
(Eestbound)

2 (1 Eastbound, 1 Westbound)

Phase T 3
Phagse III 3

Phase I
I

1 oy helicopter dipping asdic on §/M
stbound at 250 f't. off Glbrultar

(Runcc 1100 yds. )

1 i4/C Visual on snort off Tarifa,Westbound

followed by helicopter d/asdic’ (§/M at

200 ft., range 430 yds. ) and surfuce

ship asdic, .

1 a/C rzder on snort (TPLNCH EON eastbound

could not detect aPS20) followed by

sonobuoy tracking in western approaches.

1 4/C redar in western approaches on snort

of S/t eastbound, followed by visual.

1 by ships
Possibly 1 by aircraft{

7 disappearing radar contucts.‘

5 sonobuoy (Q/C) .

4 helicopter dipping asdic

1 »/C ECM

2 MFV sonobuoy

Large number of ship ECM due to |
confusion with AN/aPS 20 trdnsm1351onc.

- /Purther comuents «v..eceeeaes

000264



/

——

Document disclosed under the Access to information Act -
Document divulgué en vertu de la Loi sur I'accés a l'information

SECRET/DISCREET Page 26

Further comucnts.on detections: 1 4/C SH/F D/F intercept
, ' incorrectly classified as non=-sube
MFVs with non directional sonobuoys
- had considerasble clessificetion
difficulties.

hrea of Exercise . :  Between 560 50' N and 350 30 N and
between 3 W and 8OV
Territorial waters were respecteds

General comments

(23

Neptunes and Skyraiders 10 em radar
- picked up large numbur of contacts
" (sometimes 200 on scr¢en) reguiring
investigation. _ ‘
. alr density by night half that by
day.
Hours flown:- Fixedwing(day) 331
(119 sorties)
Fixedwing (night) 193
(19 sorties
Helicopters 82 (38
sorties)
Weather wes good and generally in
favour of i4/S forces. Good
visibility and calm sea.
Bzd time of yezr for sonar N
conditions.
Sonobuuys can be wisleading in the
Strait due to drift from their
markers.
. Intelligence suggested that two S/ms
were to the east &t beginning of
Phase I.

(5) MEDFLEX DRAGON  Serial 1 1k 4.56 - 20,4 56

2 CHs (Br. ) (CHAPLPT CHIEFTAIN)

3 French ships (B“RBERL TOUAREG,

. SENEGALAIS).

1 8% (U.S.) (CROAKER)

3 MFVs with sonobuoys

6 Neptunes (U.S.)

L Res.F. MaD edquipped 4/C (3
Neptunes, 1 Shackleton).

9 Shackletons .

5 Harpoons (Port)

l 4 Neptunes (Fr.) :

SH/® D/F at Gibraltar

Defence..Forces

Imployment and ' :. Ships: for 2 days 2 to the west
Location ‘ of narrows, 1 in narrows and 2 &t
about 4%%. After this all in the
vicinity of Gibraltar. At least
4 on patrol et any time.
: MFVs maintained 2 on patrol by day
. : off Tarifea. ;
SSK in haven about 50 miles square
. west of 6° W.

JUAD aircraft veeevveeeeonns
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MaD aircraft patrelled 12 mile line

. Gibraltar to Ceuta normszlly covering
pzriod 3 hrs. either side of 1ow water.
One on dt a time.

. air patrols over the aoproachps. U. 8.
4/C in west out to 60 miles, remainder in'
gast out to 150 miles.

Submarines trensitbing i 1 (Fr.) (ROLAND MORILLOT) and 2. (Br.)
(TURPIN, SHENESCHAL)
Only TURPIN equipped with SH/F D/F.

Numb.r of transits : 7 (5 Zastbound, 2 Vestbound)
FEestbound 3 Deep in narrows, 1 snort/
100', 1 snort/P.D.
Westbound 1 Deep in narrows, 1 deep/

. snort.
Transits deteoted : 5 (4 Bastbound, 1 Westbound)
Nature of détections " : L 4/C visual on snorts; 1 in eastern

approaches, S/1 westbound, 1 in western
approachss and cnother in eastern
approaches on same S/M castbound.

1 in western approaches, S/M eastbound.
1 4/C rader on S$/M surfaced at nizht,

on stuw 3/ cestbound transit as visual
dutection just ebvove.

(2 »/C visuzls lezd to SSK contécts)

2 ship asdic in narlows, 1 D/N ¢astbound
1 westbound.

2 MV sonobuoys in narrows, 1 eastbound,
1 westbound ‘transite

Assessed kills ¢ 2 by surface forces
2 probables by aircraft

False classifications : 3 by 88K

~ &s Submarine y 18 by 4/C WaD (16 1n,Narrows, 2 in
Approaches.
Other comments on : -When TURPIN was detectéd snorting by
détections day and agsin surfeced by night she

was having to obey exercise orders
and not stay over 6 hrs. in the SSK
area. ’

SSK contacts were at:~ 2 miles, S/M
snorting at 4 knots and 12 miles,

S/M snorting. st 8 knots.

S3K missad deéteetions at:- 7 miles,
S/% at 250', 5 knots.

8% miles, o/“ 5 240, 5 'knots

1 mile, S/i at 250', 5 knots

20 miles, S/M on surface, 123 knots.
an additional A/C detection was
unrealistic as S/M was purposely ‘
snorting to read ¥/T messege znd knew
of »/C's pressnce.

[aree OF Exercise cveeeeveeoss
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~

Territorial watcré were used.TURPIN made _
one passage of the narrows inside territorial
waters and on other occasions used them for
approaches or withdrawalss

irea of exercise

General comments : ¥MPVs hed only 3 opportunities for detection;
non-dirgctional sonobuoys.
WaD 4/C had 6 chances for detection;
probability of detection with a 4/C on patrol
unlikely to be higher than 20 %
MAD 4/C operated 100 hrs. Flew at 100 ft.
by day, 300 ft. by night. Transits
through the line were at depths of PiDli;
100 ft., 240 ft., 300 ft., 375 ft. and
LOO ft. respectively.
No 8H/F D/F contacts by 4/C; ships or

Gibraltar.
Just before the end of-exerc1se the 5
surface units were put on an endless

chain patrol of Gibraltar, but the French
S/M passed underneath undetecteds

SSK unrealistic as other §/¥ had to know

of its presence and had either to snort

or go deep uhrou*h its arca.

iir searches. 160 hrs. in west, 266 hrs.

in thé Zasts

S/Ms spent more time snorting than might °

~have been expected.

TURPIN 86 hours out of 160 hours. R.
MORRILOT 65 hrs.

Defence was aware all S/Ms sterting from the
west. .

Veather w.s gemerally good; asdic conditions
as good as possible in the area; one
tracking reported at 2300 yards in the
narrows.,

(6) MIDFLEX FPIC  5:5:57 - 12.5.57.

Defence Foreces : 5 FFs (Br ) (TOQqUnY VHIRLWIND, WIZARD,
- " AYEFUL,) B
1 French ship

2 MEVs (Br.)
Shackletons (Brs)
Neptunes (U.Ss)

..

Employment and Surface ships with four on patrol at one
Location time were used singly in the narrows.
Vs used directionszl sonobuoys patrolled
day =nd night in the narrows.
alr patrols meintained both east and west
of the narrows with one aircraft on patrol
in euch arce 2ll the times '

Submarines : 1 French 8/ and 1 (Br.) 'T' Classs - \
transitting s ‘

/Number of £ransits ssssesessses
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L (2 Gestbound, 2 Yestbound)
5 et least spent some tiwme et P.D.

2 (both westbound)

1 &/C visusl on perigoope to the west,
contact held by MaD and sonobuoys.
Surface unit had fleeting contact.

1 ship asdic contact (held on and off
9% hrs.)

1 by ships

Ship picked up radar transmissions
which mey heve been a /M on an
eastbound trensit.

Territorial waters avoided.

Ships picked up a large number of
non-sub. asdic contacts in the Narrows.
On the 2 occasions on which MEVs might
have made detections, S/Ms were
proceading at a silent speed.

2l hrs. were lost (in cach area) from

‘flying opurations duc to weather

conditions.
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PuRT 2 - .li ol LYSIS OF POST-V..R EXERCISES

APPENDIX B THJOK 71CsL nIR -SCONHLISS.NCE OF
THE APPROACHES

Typical arcas of scarch over the epproaches are shown in the sketch,
Figure 2. Those are simplifisd as (a) & scctor of a circle in the west of
100 miles redius and (b) a roushly rectenguler érve in the cast, stretching
to say 150 miles from the narrows. In thls cise the ¢reas concurned are
approximately ‘

‘Wist approachus 12,000 sg. miles
East approachss 14,000 sq. miles

Total arve 26,000 sg. miles

2. With & typical visuwl sweep width ageinst a snort of 4 miles, and
assuming &n cguivelent porformsnce is meéintained &t nisht by radar (an
underestimate) the rate of sweuping with & 150 knot zircreft is 600 square
miles per hour. To cover the above aree once each hour would require a
force of 43 aircraft continuously on patrol, i.e. 1030 flying hours per day.

Be The time taken for @ submarine to traverse the area ot & ground
speed of L:ilknots would bu 70 hrs.  assuwing that the submarine would need
to snort for 4 hrs.cov:ry 24fhrs., this mezns that 12 hrs. would be spent
snurting during the transite

Lo If the freguency of scarch of once pwr hour over every part of the
sea precludes a submerine from teking evading action every time if he is to
complete the snorting programme, it could be assumed that such a coverage
would on avurage detect the submarine twelve times in the course of one
transit. If at lower freguencies of cir coverage the submerine does not
evade, then the freguency of detection would e reducud in dircet proportion
to the intensity rete of flyiliig. This 1s representued by the dashed line in
Figurc 1.

5e Varietion of subwering speed, proportion of its time spent snorting
and the sweep width attzined by the aircraft will olter the slope of this curve.
However it is not affected by reducing the two arsus of scarch in proportion,
sey for inst:nce to 50 miles in thu west and 75 miles in the cast.

6. The scarch shape sugsestod for vne arce of scerch to the west is
the most economic of the possibls choices thure s regerds the amount of
flying to maintein the 1 hour covernge rete cicinst the time taken for the
submarines to trensit it or the bium nt snorting &nd the opportunities
for detection. However, this arva is less gconoricel then the "rectangular”
erea in the vest which perforce wust be adopted there for geo.raphiczl reasons.
- Thus, if the subuwarines meintoined the stwe proportion of their time snorting
whether spproazching or withdrawing from the narrows, the advantage to the alr
patrols would lie¢ in their opercting entircly in the cast providing they did
not dupend on the backing up of ships in the vicinity of the narrows against
submarines making the castbound transit. -
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APPSNDIX C - THRORSTICAL NOTE ON §isD PaTROLS

The follrwing teble proseints the EaD sweep widths of a P2V-5
aircraft in straight and lovel fli_ht fur veorious wvertical separations
between submarine «nd sircraft:-

VARTICAL 5.7 el LOF Sl VIDIH

200 ft. 1260 ft.
400 1140
600 . , 850
800" ' 50

These fldurus heve been tukbn from NP .nti-Submarine Operations

(U.S. C.N.0; October, 1957).. It is presuncd that these apply to

sn averaege sized de-permed submaring; it is known that continuous deauSSlno
would reduce the 'slant dutuctlon ringe by cbout 20%. Renge is clso reduced
somewhat for & submarinc on & W-I or E-W hecding, and the sbove figures are
presumably averages over all headings.

. 2. It.is considered likely thet submcrincs cntering the Mediterronean
through the Strait will trunsit the narrvows at a depth of 300 ft. or less.
The practicel heights for aircraft MaD patrol appesr to be 100 ft. by day
and 300 ft. by nizght.

3 To derive the follo. ing flrurus it has been assumed that the average

MiD swept path for a berrier patrol be token as 300 yards. 4 180 knot
aireraft flyingz the 12 mile Gibraltar—Ceuﬁa‘linc will have to alter dourse
every 5 minutes (figure of 4.8 minutes wes quoted for MEDFLEX ABLE i) Against

& 5 knot submarine crossing & patrol linc flown by a single eircraft the
probablllty of detection iz about 30% To cchieve a 50% probability of -
detection it would be necessary to maintein two aircraft continuously on
patrol. -

L In MEDFLIEX DRnGOV it wi.s considercd thet the aircraft were only
achieving a swept path of purhups 200 yerds - in the light of trials held just
previously (see Port 3). Tn‘ probzbility of detection for a single aircraft
patrol wzs about 20% agsinst.a 5 knot submirine.

5. VWith the same swept path, a sin'lgvuircr ft flying a 1.7 mile
lonv barrier will have a 5097 probcblllty of detection.
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4/S DEFSNCE OF THE STRAIT OF GIBR.LT.R

" PiRT 3 - EVhLUnTION OF . u/” SQUIPMENT ON LOCuTION

IHTRODUCT ION

4 number of diffurent types .of submerine detection equipment have
been the object of & few brief trials in the region of the Straite These
have been carried out under controlled conditions in an attempt to evalucte
the performence of these ¢quipments; such is particularly importaent in the
cas¢ of esdics due¢ to the difficult wet.r conditions in the erce whercby the
performence may be sevuerly roduced compered to averege results obteined
elsewhere.

e Th, follow 1nJ specisl tricls ULVL been undertagens =

T.BLE 1 - EValUaTION TRIALS OF A/S EQUIPMENT

TYPS OF BYUIPKIENT ) D.T® OF TRI.LL
1. - Submarince asdic Typc 169 10th Scptumber 1955,
2. Ship asdic Type 177X 1st & 24th October 1955,
3. Vuriepvle Depth asdic 29th sugust & 1st S&?beOLr

(Type-192 end cast 1X) 1958.
Ls Helicopter Dipping ~sdic 28th~25th august 4Y55.
: AN/0S Lba _ ,
54 MeueDe ‘ 8th Ducember. 1955 & st
' Fobruery 1956.

b i e ot i e NN o o - -

The conditions und.r which the tricls were conducted und the rosults optained
are presented briefl ly in the following Scctions.

SUBM.RINE ..SDIC TYPE 169

]
3. On 40th Svptember 1955, Hod, Submarine TRUNCHEON cmployed her
nsdic Type 169 :geinst H.¥. Submarine TUDOR, when both submarines werc
submerged in the narrows.

L. Two runs werc corvicd out on transitting courses at -a spesed of -
4% knots, the meen position being c¢bout 8 miles S.8.7.. of Buropa Point. Both
submarines started ot periscope depth, gredually opening: range. Then TUDOR .
went to 150 ft. depth and TRINCHWUN wont down to 320 ft. and up again to 80 ft.
still opening range.

. Bathythuermosranh records showed:=-
. D

Very marked negiotive gradient from 4O ft. to 60 ft.
s medium negetive gredicat from 60 ft. to 100 ft.

a
b
c) & slight negetive gradient from 100 fo. to 320 ft.

S e St

5
(a,
(
(

[Be  eeiiiiieiiiiinens
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6.  asdic Rengws obtsined in the Nerrows.  On the first run when
opuning from 600 yeards, contect wes lost 2t 2,200 yards when TRUNCHEON was

at 170 ft. and TUDOR =t 150 ['t. On the sccond run contzct was held throughout
from 1,000 yards to 3,000 yords when the triel was stopped with TRUNCHEON at

80 ft. still in contect with TUDOR =zt 4120 ft. ¥With both submarines between

30 ft. end 60 ft. viry poor results were obtained even at short ronges.

However once both submarines wers below the very warked negative gradiont

sonar conditions showed considerzble improvement end no difficulty wes then
‘gxperienced in holding the target.

- SHIP 4SDIC TYPE 177X

7. H.M.S. UND.UKTED fithbed with ..sdic Type 177X carricd 6ut €CIo~
ranging trisls dgainst a submerine terget in an erea south of Europa Point
on 1st Octobur. 1355 and cgain on 24th October. 1955.

nsdic. Renges obtained in the Nurrous

8. On the morning of 1st Uctober 1955, although the bathythermograph
shewsd a deep lsothermal layer snd thure was an extremely calm sea echous

were intermittent and much fading occurred. Contact was lost on the first
opening run at 2,800 yards. In & closing run intermittent echoes wore gainéd

at 6,000 yards, 5,000 yards end 4,000 yards but in each ccse contact could
only be¢ held for a short while buforu the echoes faded.

9, In the aft.rnoon with a ncgative surface gradient asdic conditions
were similar echous appearing for short puriods et ranges of 5000 yerds and
. 7000 yerds when opening frow the torget, end et 7,500 yards and from 6,700 -
yards in to 5,000 yards when closin ..

10, On 24th October 1955 similar runs gave similar results although
both bathytherwograph dips on this day showed an isothermal surface layer.
Quite good contact could be held to 2,500 yurds but beyond this range
contact wos intermittent tind subyect to severe fading.

1. The renges at wiich ochoes evpurred wnd disappeared were qul te
random on both daysjet cny time firm contact might be maede at 2 range at
which no echoes had epo.cred helfl en hour earlier. This would seum to
indicate weater condit:ions that viere extremely variable probably both in time
and space. ‘ :

12 Conclusion., It wes concluded thet under the prevailing conditions
~¢choes from a submarine beyond about 2,500 yards were too uncertain and
intermittens for a definite classificotion of the terget to be madcs

VARLLBLE DEPTH ASDICS TYPES 192 JND CuST 1X

13¢+ During a programmc of cowmparative trisls between H.M.S. BROCKLESBY
fitted with asdic Type 192 VDa end HoM.C.S. CRUSHDER with' CuST 1X V.D.'Se
operations on 25th .Lugust ¢nd 1st Suptuiber 1958 were conducted in and
near the Nerrows. The submarine concorned was HeM. Submarine T.LLY HO,

isdic Results obtained in the Nerrows

14 On 29th .august runs were carried out in the Narrows roughly between
a position 10 miles S.W. of Europa Point end 5 miles S.E. of it.e - The ships
operated gencrally at 10 knots on & parsllel course to the submarine (at
4=5 knots) turning in on & numbcr of occasions to close it, asdic tesms being
informed of the relative position of the submarine by visusl or rader
obsvrvation of its marKer. /15
. L]

s e e e voes
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15. Frequently taken beathythervograms showed considerable variations
in tempers&ture patturns, but could generally be described as indicating .a
steep negotive gradient from the surfece down to 50-100 ft., (sometimes to
200 ft.) below which the negative gradient wes reduced t0 become guite small
at 300 ft. The tempurature difference between the surface and 300 ft. was
genorally 100 - 120 e

16. The maximum detectlon ranges obtainud on 7 runs with the two
equipments erc given in the following teble:-

TaBLE 2 - RANGES 0F DETECTIUN BY TYPE 4192 alND
CaST 1X IN THS NaR:OVS

S/N DEPTH . BODY DEPTH (FT.) MAXIMUM R.NGE (YDS.)
(Fr.) o TYPE 192 | C.ST 41X | TYPE 192 CAST 1X
300 ‘ 310 b 220 ' 24,00 1300
300 ' 300 - | No contact |[Not opcrating
300 4 300 ! - : No contact | Not op.rating
300 300 t ? 2 2800 Mo contact -
P.D. 180 100 i No contact No contact
180 , 180 - 180 ; 4000 No contact

90 ‘ 180 90 i No contzct No contact
{ l‘

It is however considered that CRUSADER muy hove had less opportunlty than
BROCKLESBY to get close in.

» 17. Conclusions
(a) Type 192 siowed wmore pruiwisc in these waters than CaST 1X
(b) Bearing in wind that the results were under slerted conditions
and contacts often fedod repidly so that they may have passed
unnoticsd in unelerted condltluns, the wost that Type 192 can
offer is & possible range of & few thousand yards (2 or 3 sgy)

on a submerine at 200-300 f£t. but this could not be relicvd on.

(c) =at shallow depths the submirine would rewsin undetected in these
water conditions.

Asdic Results obtzined in adjacent arcas

18. On 1st Septeuber 1958 siwilor trials were conducted in 'n area
between a position S.B. of Zurops Point aend the submiring exercise arvas
somg 15 miles N.Z. of Buropz Point, i.e. off the eastern end of the narrows.
The followin. ranges of detection were obtained: -

TaBLE 3 - RaNGES OF DETECTION BY TYPE 192 aND CaST 1X
CLOSE TO THE N.RROUS

. i
S/M DEPTH . BoY Djﬁgﬂn( 1 XIMUM RaNGE (YDS.) |
(¥1.) TYPE 192 C.. sr 1% TYPE 192 C‘ST 1X
300 ' 260 . 235 5200 5500
300 260 260 . 5800 ' 1900
300 - _ 235 Not operating 2000
300 : 260 . 260 5400 2200
300 - ‘ 260 Not operating 3800
300 200 - 260 3000 2600
300 : - 235 | Not op.reting 5000
300 200 - 260 3000 8100
300 7 2 | No contact | 3000
300 g 200 260 No contact at |- 7000
RS S 6800 yds. | . _.
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These contacts could often be hsld over considerzble chinges of range.

19.. It is scen iwmediately th:t woving a short distence awsy frowm the
narrows resulted in improved rinzes of detection and mwore relisble contacts
with less freguent fading. However, the nuwber of runs completed wos vury
smell and eny svercge renge of detection would have to be trected with coution.

20.. It is useful wo compuare thuse results with those obteained slightly
further sway, viz in the subweringe exurelse arsas centred some 12 end 20 miles
N.E. of Gibreltar. Wita vhe subterine &t 300 £f. and under alerted conditions
the averege detectilon range by Type 192 was 10,000 yds. over 16 runs; on 2 of
these no contact wos wede cnd the rémge ti<en &s zero for purposes of averaging.
CaST 1X had an averege ronge of 5800 yds. for 20 runs, 5 of them belng wisses.
In semi~zlurted conditions C.8T 1X cehniuved & marked superiority over Type 192

21, On the occasion th:t the submarine remeéined at 120 ft., in ¢ marked
negative gridient, neither VD could goin contact.
/
22.. It may be noted that the bathythermogrems were not all thet dissimilar
from those frow the ncrrows, with quite steep gradiunts down from the surface;
this desionstrates yet zzcin the significince of other factors, density,
currents, c¢te. ’

25._ ggnclusiogg

{&) at short distinces swiy {rom the nurrows the ronges of detuction
of VDu equipment rose to the order of 10,000 yerds. On a
submarine at 300 ft., ond such detections were much more
relicble than those in the Nerrows.

(b} However, under these negetive gradient conditions even away from
the Norrows ¢ submarine at shallow depths would probably escape
detection. . -

HYLICOPTER DIFPING ASDIC AN/4A4S Lus

_ .24. ' During Phase II of STR.ITS TW0 helicopters of 845 Squedron cirried
out triels with Dipping ..sdic Type N/038 Ld ageinst H.M. Submarine TUDOR.

25, usdic Results ncar t{he Nerrows. On 28th hugust 1955 tricls took
‘place in an arca somc 10 to 15 miles off the ¢nstern end of the Narrovs. The
following results wore Obti.ned using the stundard (60 ft.) ceble:-

TuELE 4 - Hs (37

L DLRD Cublili) - BOW L&PACT DENSCTION RoNGES

e eren e s

S/M DEPTH (WT.) _ ~ DECECTION RaNGES (YDS.)
32 ' © 4000, 850 ; ons "no contact!
80 ‘ 600 ; two "no contacts"

250 800, 1100 ; on¢ "no contact"

26, © asdic Results in the Narrows. On 29th saugust trials took place
in an arcz Jjust south of Europa Point. Results with standard cable were
as follows:=

/TJ.ABIJEs evses o0 dens e’
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ToBLS 5 ~ Hia (ePediDokl Coils) - Budi .SPLCT DETECTION R NGES

5/M DEPTH (¥1.) - DETECTION RaNGES

| ComRoL Room  BEpTa. | T
32 ﬁfggy 750-1000, 500-800 ; one "no contoct”
from 1000 to 4000
80 400=-750 , 500-650, 700-850
250 © 1200-1400, out to 1200 (3 times); one
"no contact™ at 3000~4000,

This. table shows the range brackets over which cont.ct was held.

27.O On both occasions there were strong negative temperature gradients
with 157~ 20° F drop between the surface and 200f%,

. . )
28. 4 few results were obtained using the long (150 ft.) cable but no
conclusions could be drawn.

29. For purposes of comparison it may be noted that in the subsecuent
exercise helicoptsrs gained 4wo submarine contacts, at 430 yds. and at 14100
yds.  On no other occasion did a helicopter dip closer than 1000 yards to
a submarine.  Classzificetion was found to be difficult; out of 7 detections,
5 wers classificd ss subwerine but in fact only 2 of these wers so.

30. Conclu51onsL -

4 ) .

(&) There appegrs to bs no significant difference between the
ranges of detection obtained in the two areas. However, it
must be expected that bow asvect detection ranges in the narrows
may o¢ somewhat less then sthe average above, while beam aspect
ren,ss out of the Narrows may be somewhat greater.

(v) The trisis report tentatively concluded that 2t all states of
tide end current with varying temperature and density patterns,
detections could be made out to 800 yards and sometimes to
1000 yards. - This wuuld not appear unduly optimistic in view
of the severe temperature gradients obtaining at the time of
the test.

MAGNETIC AIRBORNE DETRECTION

31 Two brief trials of kaD equipment have been carricd out in tho
Narrows., The first on 8th Deceuber, 1955 involved Neptune (R.A.F.) alrveraft
tracking H.M.OSubmarine THIRMOPYLAE which proceeded thraugh the Strait on a
course of 2557 at 6 knots &t a depth of 80 ft. The aircraft tracked st various
heights, in ideal weather.

32. MAD Swept Path. The swept path for a 500 ft. vertical separation
of aircraft and submarine was 600 ft. wide. The maximum practicable. separation
for satisfactory tracking wes 700 ft. when the swept path had virtually
zero width. :

33.  The secund trial on 1st Fobruary. 1956 was sgainst H.M. Submarine
AUROCHS,  The submaring transitted the Streit from 6° % to 5° 10' W at 5
knots at a depth of 80 ft., 180 ft. or250 ft. The 44D aircraft flew at
100 ft. end agzin the weather was goods  The ros.:lts obtained confiried
the conclusions of the THERMOPYLAZ trials above. g :

-

/514- et s e rversesvsene
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3h. These results were obtained with the latest N/ASQ 8 egguipment
but this had only Jjust been installed end the sircrews were not worked up
in its 'use. In fact the swept widths obtained were somewhat less than the
figures given in "anti~Submarine Opsrations” NWP 24 for this gquipment
fitted in a P2V-5 aircraft (quoted in Appendix C to Part 2 sbove).
However those figures ere presumebly averages Tor all heesdings whercas 1t
is known thet the dutection renge is reduced somewhat for a submarine on

a W or & hezdingz as opposed to N or S. In this connection thesc figures are
presumably appropriate to a dep.rmed submarine. It is considered that

continuous degaussing would reduce the slant detection rengs by about 20%.

35. There would seem no reason to doubt thet the results ohtained
elsewhere could wgually well apply to this locition. In this connection the
view is hcld that elthoulh ticre &re ¢ nuwber of permanent non-subs.
in the arca both ailrcreiws and & H.we would quickly leazrn those encountured
on a fixed pztrol.

36. apparcatly & brief frial of NuD in the Straits was carried out
during the wer. A subrerine wade passazes at 50 £t,, 100 ft. or 150 ft.
through a Catalina patrol and a blimp patrol. YWhen: the submarine specd
wes in the 2-5 knot range the Cetalines detected 11 out of 12 tiensits;
but with the speed in the 5-8 knot range they were not so successfuls ' The
blimp patrol detected 13 out of 14 transits. '

CONCLUSIONS

Asdic Hgulpment

37, It has beon seen that several different types of asdic eguipment
have bewh tested in the Streit but such evaluation trials have been very
short, never longer than two deys and the number of runs have boen very
limi ted. The results already presented above mey be . .summariged briefly
as follows:-

TsBLE 6 - SUMI4RY OF LINITHD ASDIC TRIALS

TYPE OF ASDIC P P {RFORMANCE ATTAINED

Submarine Type 169 Contact at 2000-3000 yds., when both /S

Sub. and terget Sub. below a severe negative
temperature gradient. :

Rezults very poor when both in marked
surface gredient,

Ship Type 177X Good contzct up to 2500 yds. Submarine
, . depth not specified.

Type 192 VD -~ | FPossible contact at 2000-3000 yds., but

unrvlisable, @gainst submarine at 200-

300 ft. Unlikely to detect submerine

at shallow depths in temperaturc gredient.

Helicopter Type | Detection at 800 yds., possibly 1000 yds.
aN/ARS La . i Subuwtrine depth not specified.

/These rosults  ceeeeesesns
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These results wust be accepted with ceution. They have @ll been:
obtained in the august - October p.riod of the year when it is known
that negative tempurature sredients are often scvere and thereforc
erippling to horizontal ~looking asdics. Useful as these results are
as indications it is guite impossible to predict any round-the-yecor
averages,. say, for these equipments without many more trials figurus,
for watsr conditions are guite diff.rent at other periods of the years

38, It is also apparent from the gbove szummary that,depth of the
targ.t is very critical and much more information is rcqulrpd for diff
dep ths.

crent

35, Bottom~mounted asdic, The trial with Type 192 VDA was conducted
at a slow ship speed in an area south of Kuropa Point with the object of
simulating as fer as possible a bottom mounted asdic facing south ecross the
zastern ond of the Nerrows. The results may therefore be considered &
indicative of the performence to be expected from such eguipment.

L0, Other h'llhmountdd ASELCS. There is a general lezck of information
on the purformence to o exsected 1 thig area of the presently fitted
hull-mounted asdics.

Magnetic airborne Detection.

L4, Apart from the existence of & number of non-subm rines targets in
the area the cxact whereabouts of which could be determined the location does
not influcnce the performance of MaDe The results in the form of swedt peth
against submerines on a % or. E heading stteined elsewhere should be ecually
appropriate in the Narrows.

Refcrences.,

1« Report on Triallto determine Sonar Ranges in Streit of Gibraltar b-low
100 feet. Hewo 3. TRUNCHION rof . rence 4/97/Y of 12th Septumbor 4%55.

2. Sea Tricls of Type 177X ssdic in H.M. Ships UNDAUNTED and BROCKLZESBY
~ earried out in the atlantic during sutumn 1955.  UDE Establishment Report

No. 165.

3, Comparisor Trials of Varisble Depth Sonars CaST 1X and Type 192X, UDE
© Bstablishment Report No. 188 Septumbur 1958.

4o Helicopter Dipying ssdic: Operationzl Progress Report No. 4 (HDR 4)
845 Squadron 412th September 1755.

5. MAD in the &/S Defence of the Strait of Gibraltar. Commander-in-Chicf,
Mvdlturrauban No. 738/Nbd.214/1 22nd May 1956,

6. untl-Submarlne Defencs of the Strait of Gibraltar: 4ppendix E
Notes on Vartime MaD achicvements COMsDSUUEAST 29th kzrch 1956e

7. Anti-Submarine Opsrations NoF Zi. UsS. Chief of Neval Operations
22nd October 1,57, ‘

JPART L verennnnesn
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&/S DERLNCE OfF THE S

PsRT L = COMP-ISON UF #SSULTS OBL.INZD TN LR,
POST-"R BKARCISES allD BVLUGTION TRIALS

ITRODUCT ION

The previous swections heve been devoted to separate phases of
gxpericnce with the provlem namely wartiwe results, post-war exerciscs
involving combinations of forcus and the evelustion of certain particular
items of »/S equipment. slthough perforce very limited & few comparisons
may be drawn between the results achicved.

2. The oost-vwar excrcises have been
undertaken with verious t £t could be czscubled for the task end were
not necessarily representative of what would be available for defence in
any futures ware. While some nen forms of defunce were employed, neomely

helicopters with dipping asdic,kFVs with sonobuoys end submirines, the maln

=

task fell as in the 133 ~45 war on asdic-fitted ships end patrol aircraft
using either radar/visual or Mul) as the means of dutection. Althou gy sonm
more modsrn versions of e ulpment were in use in the exercises thelir
performence would not have been murkedly different from that in weartime

3. & comparison of initiasl detwctions gained by -these particulaw
means is presented in the following teble:- .

:

HUD3 OF DETICTION -

LR i POST- uR
B
Alrcraft - Visual : 2 . 15
* Rader 9 , L
MaD D , 5
Total 10 oL
Ships' asdic 1 8
Joint action Ship/s/C 1 -

x . . o . . o . o
Successive detections on same transit.of Submarine are excluded

L It hes been pointawd vut esrlicr {Part 1) that no record is aveilable
of the numbsrs of ships cnd sircraft .nd thelr time on task spent during the
war so it 1s not possibls ©O wé: et cumparison of achievements with those
gained in the post-wer axXerclses. =Vvsr 1t 1s to be noted that in both
phases aircraft obteined the mejority of initisl detections.

5. Considering just the visuel/redar ares scarches most detections
during the war were geined by radar (gb nizht) in the Narrows. Two reasons
mey be adduced for this; first, at least during the early pert of the war
the encmy submarines heving limited underwster endurance adopted & policy of
a submerged wpproach followed by & transit of the Nerrows on the surfoce at
night, and sccondly a proportion of the patrol aircraft had only & short
endurance and could only be employed in the Narrows. :
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6. In contradistinction te this the wajority of sir detections during
post-war gxerclses wurw zained visuelly on submesrines in the spproaches. Here
the submerines having longér und.rwater enduraence often adopted the policy,
as employwd during the latter stages of the wer, of a snorting approsach
followed by a submerged transit of the Narrows. Consequently the airveraft
were employed on deep arca patrols.

7e The following table lists the successes in attack of szirvcraft and
ships in war and post-wer exerclses:-

TABLE 2 - CulPaRISON OF SUCCHSSES IN ATTACK
IN %aR ND POST-ViuR EXERCISES

[P B o g £ ot ik iy e R - e e s v

f o ] . N0, OF SUBMaRINES
FORM OF ..TT.CK TTTTUSONE TN AR RS TWLTED PRI IN
o EXSRCISES
. sircraft L (6 dama gdd) ' | 295
! Ships 3 9
; Joint attack ‘ 2 - §

s e s s e s, 4 PR — - £ arm e e e e

A o ) )

MEDFLEX #BLE results excluded, where there were 16 4/C detcctions.
Results of both "eras® show the greater iwportsnce gained by ships in the
ctack phase; aircraft lacked the moens to cnsure high probsbility of kill
fter gaining detection. )

m

UTECTIUNS I %w.R D I EXSROISES NU_THS TRL.LS

airpborne Eguipment

N '’

8 It was swen 1n Part 3 thet brief VVLLuutlon triels of M.D were
carriscd out in the Strait. 4 sowewhat lower performence (lower slunt range of
detection) was schieved compered to that normally to be expected but an
explanstion wes offcred for this. In the two vxercisgs involving #xD the number
" of transits detected accorded rvasoncbly well with the estimeted probebilities
of detection based on the ailrcraft patrol frequency assuming the standard
detection renge. (Part 2, paragraphs 33- 54).

‘9., -Visuel and reder ranges of detection from any perticular type of
airereft are known from expuri.nce in other waturs and these arc egually

applicable in the arca of Strait. The overall numbers of detschbions géined
in .exercises cen only offer circumstantial evidence that these are of the

approprizte magnitude. (Pert 2, paragraph 25)

ssdic Equipment

10: The paucity of submcrine deboetions by ships' asdic in wer and in
uxercises suggests a low renge of detection obtaining in the arsa of the Narrows.
This is a well-known feature to be wxpected from the noturs of the weoter .
conditions there. | The degradation of performance both in renge and relicbility
of detection of asdics gencerally when cmployed in this arca is confiimed by the
fuw trials thot heve been carricd out with recently developed egquipment, elther
in ships, submerines or helicopte.'s (Part 3).

/.’H. ......,..k.“.'.. -
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1. There is however a complutes lack of data on the ranges of
detection that can te achicved against a submarine target in the Narrows
with the asdic cquipm=nts currently installeds Such informztion is nueded
for different puriods in the year - owing to varying weter conditions -
before any estimate could be attempted of the detection capebility of o
given force. Eoually uscful would be similar knowledge of performence in
croes outslde the confines of the Nerrows.

CONCLUSTONS

12 If the forces available to defend the Stralt against the presont
day type of snorting submerine were to be of siwmilar type and similerly
cquipped to those used in cxercises then the employment of aircraft would be
of paramsunt importance for detection purposes. With the performence of
airborne cquipment known the flyin: intunsitics reguired to provide a yiven
probability of detuction ¢ither by visual/rader area swarches in the Approaches
or by an MaD barricr across the Nerrows have been discussed in Part 2,

13, There - -is a necd for performance data on en all-round-tha-yoer basis
of currently-fitted asdic equipment operating both in the Narrows und outside
of these. It is not known whether the gain in performence, i.e. range and
roliability, by ecmploying ships outside the Narrows would more than offset
the disadvant:ge of a wider channel to be covercd.

14. The main role for surfzce ships his besen to provide back-up support
for sirceraft cnd to provide the mein "killing" power. If airvcraft wore

cquivped with a weapon of greater killing potuntialﬁfhun the need for ships

would be partly offsete )
. 4 naAn d‘{fﬁ, d’\.d-m/{(ﬁ

1st Jinuary, 1959
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MIN NSS 1271-8 (STAFF)
REMARKS

To be signed in full showing Appointment, Telephone Number & Date

. A/S DEFENCE OF STRAITS

Reference (a) NMWS 8100-1, NMWS 46101.13
Dated 13 April, 1959,

ACNS(P)
SA/CNS The study groups on A/S Defence of Straits are
VCNS . off to a vigorous start (reference (a)). Their findings
could be of good value to Canada if plans were called
; &&Mﬁwf for, for defence of Canadiuan Straits - Cabot, Belle Isle,
[&M’“' 1 Hudson etec.

2. CANCOMARLANT was requested and has designated the
following officers as his representatives for the
Icelandic Straits Study Group;

1Cdr (TAS) J.M. Steel, RCN.
S/Ldr T.W. Hewer, RCAF,

3. Para 8 of the above reference is under active
consideration.
L, The brief outline by NMCJS(W) at reference (a)

on the first Gibraltar meeting is interesting.

/ —
(R.W. TIMBRELL)

Captain, RCN,.
DIRECTCR OF UNDERSEA WARFARE

Ottawa, Ontario.
28 April, 1959,
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DEPARTMENT OF NATIONAL DEFENCE

CANADIAN JOINT STAFF

CANADA

Rep 1y tos - 2450 Massachusetts Ave., N.W.
Naval Member ' ) Washington 8 D.C.
’ . U.S.A.

13 April, 1959

STUDY GROUPS FOR ANTI-SUBMARINE DEFENCE
OF STRAITS AREAS

Reference: (a) NMWS 8100-1 Vol. 3 dated 7 January, 1959 s

Sumitted for the information of Naval Headquarters
is a summary of information learned concerning the first meeting
of the UK-US- Study Group on the defence of the straits of Gibraltar,
held during February, 1959, together with comments as to its relation
to the proposed study group on the defence of the Greenland, Iceland,
U.K. Straits Area (GIUK).

2. The official report of the meeting has not yet been
received by the USN, and presumably a copy will be available to
Naval Headquarters, through the SNLO, UK, when it is finished. The
USN report of the meeting cannot be made available but relevant
sections were discussed,

3. The final USN representation at Gibraltar was much
larger than indicated in paragraph 2 of reference (a), and was as
followss— |
N0 - 1 Commander (Op 91)
- 1 Scientist (Op 91)
- 1 Lieutenant Commander (op 31)
BUSHIPS - 1 Commander (Code 689) APR 17 182¢ l
: \\ ) ’ j/ 2'7/.':"..&..,‘/..:":}
ONE - 2 Scientists - ' 2116 Eo B fovvenrs
_CINCLANTFLT - 1 Captain | EREQ LO.oomeernenerr
\ ot m==A=
COMOCEANSYSTEMS — 1 Lieutenant Commander
Le It was apparent from the record of the U,S. pre—-

sentations that the USN team went to the meeting with a completely
prepared plan, This was backed-up with good hydrographic and
oceanographic data available from the survey of the area carried out
by the U.S. during 1958.

5 The study was nmade on-the basis of defences which
could be made available with equlpment\presently under development, ~——
.The impression was gained that mogt of the proposals were made by

the U.S. delegation, but confn.matlon of" th;Ls must await the official
report. The U.S5. proposals for a. defénce system may be summarized >

- . )J
as follows:~ _./‘ : \.

) A system of SOSUS. a.x‘rays in ‘the Atlantic and

' DUSW Mediterranean approithes givikg a detection
REC'D. IN probability of 75% dut o abo)l}t\zoo miles,

20 Opuk o7 e
: AI\ATaval Secretary . |
M ttention: 5//’ ’
cara s COPY to: Maritind Commander Atlantlc, Halifax ........2/
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These arrays would be connected to a central
station in Gibraltar using coaxial cable.
Estimated cost of S0SUS system $24 million.

(v) A double line colossus barrier to back-up
the S0SUS arrays. The colossus barrier employs
bottomed upward looking echo sounders operating
on frequencies from 26 to 60 kcs, 20 per mile,
Cost of colossus barrier $75,000,00 per mile.
Nominal estimate - 50 mile barrier.="3750000

(¢) Back-up in the Straits area of loops and other
magnetic detection devices.

(a) Order of forces mentioned:-

(i) 16 long range maritime aircraft
(ii) 40 short range maritime aircraft
(i1i) 4 ships
(iv) 4 SsK's
b The following probability factors were used:-

(i) Detection probability = 75%
(ii) Kill probability - L5%

Tt was decided that the next meeting would be
held within six months, or after the first meeting of the GIUK Study
Group. '

7. It was stated that the U.S. will be holding their

first national meeting shortly, in preparation for the GIUK meeting.

The Chairman for this Study Group will be Rear Admiral Martin, USN, :
Commander Barrier Force, Atlantic, He will be OTC in a major exercise . i
during May and June, so the earliest time which the GIUK Study Group

can _meet will be July, 1959, T

8. Undoubtedly, the USN will come to the GIUK meeting
with some very firm proposals, It is submitted that after the official
report of the Gibraltar meeting has been studied, consideration might o -
be given to possibly strengthening the Canadian team for the GIUK

meeting,
‘&V ' — —— . P
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4SS 1271-8 (STAFF) DATED 3 FEB 59,

[WFORNATION HAS BEEW OBTAINED THAT AS A RESULT OF THE EXPERIENCE OF
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DRS/M N N

»’ | SECRET ' NSS 1271-8 (staff)
(ROYAL CANADIAN NAVY) | / /éL

3 February 1959.

PROPOSED STUDY GROUP FOR ANTI-SUBMARINE
DEFERSE OF STRAITS AREAS

Reference (a): NMWS 8100=-1 Vol.3 dated 7 Jenuary 1959.

Enclosure (A): NHWS 8100-1 Vol.3 dated 7 January 1959.
(Copy to CANCOMARLANT and CANFLAGLANT).

(B): NS8S 1271-8 (Staff) deted 14 October 1958.
(Copy to CANCOMARLANT and CANFLAGLANT).

As indicated in Enclosure (B) it is not intended
to provide RCN members to the Tripartite Study Group on the
- Streits of Gibraltar; however, it is intended to provide a
member for the Study Group dealing with the Anti«Submarine
defense of the Icelandic Straits,

2. It is requested that CANCOMARLANT nominate en
officer as @& member for the Icelandic Straits Study Group
end inform CANAVHED end CANAVUS, by message, the name of the
officer selected.

WAVAL SECRETARY

Yaritime Conmander Atlantiec,

Flag Officer Atlantic Coast,

Navel Member of the Canadisn Joint Staff (Washington).
To '222}12
For Despatch
pete “LEB - 4 [958

hﬁﬁahgzigi For Concurrences- See 1 down.

Copy to: Chief of the Air Staff.

REC'D. IN DUSW |
. e /T
SECRET 7 000287




: "" Document disclosed under the Access to Information Act
DRS/}:MA Document divulgué en vertu de la Loi sur I'accés a I'informat

NSS 327178 (stasf)

(ROYAL CANADIAN NAVY)
26 Jenuery 1958,

PROPOSED STUDY GROUP FOR ANTI~SUBMARINE
DEPENSE OF STRAITS AREAS

Reference (a): NMWS 6100-1 Vol.3 datod 7 January 19869. ~

Frnelosure (A): RMWS B8100-1 Vol.3 dated 7 Januery 1959.
(Copy to CAHCOMARIANT end CANFLAGLANT).

{B): N85S 1271=-8 (Staff) dated 14 October 1958.
(Copy to CARCOMARLANT end CANFLAGLANT).

As indicated in Enclosure (B) it is not intended
to provide ACK members to the Tripartite Study Group on the
Straits of Gibralter; however, it is intended tec provide e
menber for the 8tudy Group desling with the Anti-Bubmarine
defense of the lcelandic Straits.

2. It is requested that CANCOMARLANT nominate an
officer as a member for the Icelandic Streits Study Group

snd inform CANAVHED and CANAWUS, by messege, the neme of
the officer selected. :

WAVAL SECRBTARY

| SW
Meritime Commender 2tlantic. :
\9@ Mse =

Flsg Officer Atlentic Cosast. \

Naval Member of the Canecdisn Joint Steff (Washington).

For Concurrence: DNP Z%ﬂ

S C R ET | 00(;288
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MIN SHEET

NSS 12718 (STAFF)

, REMARKS
Referred<../ :
To be signed in full showing Appointment, Telephone Number & Date
PRCPOSED STUDY GROUP
A/S DEFENCE OF ICELANDIC STRAITS
DNPO The Straits of Gibraltar were considered

DUSw -

DND 317

19 January, 1959.

=  SECRET

to be too remote to warrant sparing an RCN officer

to assist in Study of their A/S Defence. However,
the Icelandic Straits are of more direct concern to
the RCN and it is, therefore, recommended that effort
be made to provide RCKN representation in the Group
which CNO proposes should study their A/S defence.

2e It is recommended that COMARLANT be invited
to nominate a member for thls Qtudy group.

| -/é/_m ’

(R.W. TIMBRELL)
Captain, RCN,
DIRECTCR OF UNDERSEA WARFARE

S o a8 osstye 3

Ottawa, Ontario. %M M«y

1> ety e

% Cowncr S _
-
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- QUL J{ D:, Our fle rof, NMWS 8100~1 Vol. 3
) S R - 0’ i

- NATIONAL DEFENCE

CANADIAN JOINT STAFF

CANADA™

R to: ' 2450 Massachusetts Ave., N.W., \
eply Memb Washington 8 D.C. \
Naval Member USA.

7 January,ll959

PROPOSED STUDY GROUP FOR ANTI-SUBMARINE DEFENSE OF
STRAITS AREAS

Reference: (a) NSS 1271-8 (Staff) dated 14 October, 1958

Submitted for the consideration of Naval Headquarters
that, in addition to the study group referred to in reference (a), the
Chief of Naval Operations proposes that a second study group be formed
to study measurgs for controlling the passage of enemy submarines into
the Atlantic vi¥'celandic Straits. The proposal by the Chief of Naval
Operations is quoted as follows: :

" There is an urgent need to study measures for controlling
the passage of enemy submarines into the Atlantic Ocean. The principal
areas in which controls must be exercised are the Straits of Gibraltar
and the Icelandic Straits. Each of these should be studied, and implementing
priorities established based on consideration of the overall importance of
each area to the control of the Sovignt submarine threat,

In order to complete the study of the overall problem, as

set forth above, the Chief of Naval Operations proposes that a second group
composed of US-UK and Canadian representatives be set up to study the anti-
submarine defense of the Icelandic Straits. This group should have a general
directive, similar to that of the Gibraltar group, to provide practical long
term recommendations for controlling the passage of enemy submarines through
the Icelandic Straits in the light of weapons likely to be available. It is
further proposed that the chairman of this group be a U,S., naval officer

of flag rank and that the group convene in the United States, preferably in
the Washington, D,C, or Norfolk, Virginia areas, $ince CINCLANT has primary
interest in ASW problems in his capacity as SACLANT, the Chief of Naval
Operations will request CINCLANT to recommend implementing action,

[——

A similar invitation to participate in the Icelandic Straits
study group has been forwarded to British authorities,™

2. Discussions with CNO authorities concerned revealed little
further information. The first meeting of the Gibraltar Study Group is

tentatively scheduled for 10 and 11 February. USN representation is not

firm, but it appears likely that it may be limited to one Commander from
the Undersea Warfare Division of CNO, and possibly one Commander from the
Bureau of Ships. It is thought that few further details concerning the :
Icelandic Straits Study Group will be learned until CINCLANT has recommended .
the implementing action, ‘

REC'D. IN DUSW

/:3 gz;u G ,
The Naval Secretary ’/ z L2 ’]\ / l
4

<5>\ Attention: DUSW . Ré?ﬁéﬁ:ﬂ& T
| JAN 1241959
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SEGRET

3. It is considered that the RCN should participate

in the Icelandic Straits study, Canadian representation could be
from CANCOMARLANT!S Staff, CANAVUS or CANAVHED, depending on the
locale and timing of the meetings, and the detailed composition of

the USN group proposed by CINCLANT, In the meantime it is recommended
that Canadian participation in this study group be approved, so that
the USN may be advised as soon as possible,

@”&U‘ > S—

COMMODORE
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o P - | - NSS 12718
SIS . o o {STANP)

ROYAL CANADIAR NAVY
. 14 Qetober, 1558.

PROPOSED TRIPARTITE STUDY GRUUE
A/S DEFFNCE OF THE STRAITS OF GIBRALTAR

Reference: {a) MII/614/8/58, dated 11 August,
1988, - -

- _ The Royal Canadian Ravy feels that there is
muchk merit to Admiralty's proposal for a group to study
the A/3 defence of the Straits of Gibraltar. Rurther-
more, it is conceivable that some agpecis of the problem

' may be applicable to the 4/38 defence of narrow waters
ad jacent to Korth America. -

2. It is noted that preliminary studies are being
started, and a meeting of the Group might take place
towards the end of the year. It would not be practical

to provide a suitable RGN officer, or officers, to assist
-with the study, for some time to come, in view of the

Royal Canadian Navy's present commitments. It is regretted,
therefore, that the Royal Canadian Navy can only agree in
prineiple with the ‘formation of a Tripartite Study Group,

but cannot support the propesal actively. .
%? G
, Z fé”° &
. ,Afa:m.x 5 7

ﬂ 4% SERIOR NAVAL LIAISON OFFICER (ux).« @
Copies to: CHAIRMAN, CHIEFS OF STAFF.

{ 2@'{%“% IMGTON ) .

aaeg, £ 97% ravar uwmnR oF THE CANADIAN I
:nl.../t? $€ / 14 BAVAL MAWEER OF TEE GARADIAN JOINT STAFE (1 NDON) 13, 100

000292



?; b ‘,;_-‘{.h {“,.; e A Doc_ument. disclo’sed under the Accfass to ln_fi‘mrllat'ion Act -
@ ?’, s-}C MF.S r ? 7 * /(" Document divulgué en vertu de la Loi sur I'accés a l'information
U‘ T AT | ~
\ ¢ [ '_j_; \,_" YA } B .ﬂ L .
. KRS8 12718

{STaPF):

ROYAL CANADIAR HAVY.

3 Qctober 1958,

| PROPOSED TRIPARTITE STUDY GROUP
4/S DEFENGE OF THE STRATTS OF GIBRALTAR .

" Reference: (a) HIL/614/8/58, dated 11 sugugf, 1858.

The Royal Canadiaen Navy feels tha) thers is mch
marit to Admiralty's proposal for a group/to study the 4/5
defence of the Straits of Gibraltar. PFufthermore, it is -
conceivable that some aspects of the problem may be
applicable to the A/S defence of narpbw waters adjacent to
North America. A S E

2. It is noted thad pral fpary studies are being

started, and & mesting of the Gybdup night teke place towards

‘the end of the year. It would Mot be practical to provide a
cuitable RON officer, or ni‘riew, to assist with the study,

for some tims to come, in vigfw of the Royal Canadian Navy's
pregsent commitments. It is/regretted, thersfore, that the )
Royal Ganadian Havy can only sgree in principle with the

formation of a Tripartite Stmdy Group, but canmt suppart

tha mmsd actively. Ay by — 2% ,

iy s

‘ NAVAL SECKETARY) |
SENIOR NAVHL LIAISON OFFICER (UK). A ™
Copies t6: CHATRUAN, CAIEFS OF STAFF.  { ', /
| NAVAL MEMBER OP THE CANADIAN JOINT STAFF wam.ms'fm)
NAVAL MEHBER OF THE GANADIAR JOINE STAFF (LONDCK).

! e - . . . ,/
~ - S ."(‘;-\' = VC,W £
o By WUt
R : « o
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NSS 1271-8
(STAFF)

MEMORANDUM TO : AM

vCy I5]y.
¥ S W\ -

PROPOSED TRIPARTITE STUDY GROUP,

A/S DEFENCE OF THE STRAITS OF GIBRALTAR

The Flag Officer Gibraltar has generated a require-
ment for a Study Group to be formed on a Canada-US-UK basis
to investigate and solve the problem of A/ /S defence of the
Straits of Gibraltar. SNLO hag forwarded Admiralty's
proposal asklng if the RCN vwighes to join the study.

2e Because we have problems of defending narrow

waters against the submarine, it is considered that the

RCN should take part in the study. However we are already
involved in the Tripartite ASW Group and the WEU-SACLANT
groups. Therefore it is proposed that CANAVBRIT provide

an RCN representative to the proposed Study Group and the
Study Group report its findings to SACLAIT's ASW committee.

3. The committees established by different authorities

to work on ASW problems are as follows. Under the Combined

Policy Committee there is the US-UK-Canada Tripartite Resehrch

and Development Organization of which the RCN is active in
Technical Sub-Group "G" on Undersea Yarfare. It is con-

sidered that Admiralty's proposed Study Group will have to

2o outside the technical aspects of the A/S defence of

Gibraltar Straits problem into tactics and force requirements.
Therefore it is recommended that the problem can best be

monitored by SACLANT's new ASW committee, established at a

time to take advantage of the b§;th of the Vestern Buropean

Union ASW Committee. Both committees are scheduled to gpet -
in Italy next month, DUSW will be the RCN representative.” «— 4l .

4, It is not expected that the UK will recsist the Nl L
interjection of NATO into the proposed Study Group. Ot LJ&Ak

/

) S R A
} 5

OTTAWA,
23 September, 1958,

Although another subject, the results of staffing
this paper indicate that the sectlon responsible for ASW
Systems Planning should report to ACNS(P), despite the
natural interest of DUSVW,

F hAVﬁL PLANS AND OPERATIONS.

N fe *p, &;”‘ & | 000295 -
L £ _;g‘g K i
vt Wors S f:i B £
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s L YA . RSS/1271-8
| - : (STAFR)

sptember, 1958,

1958 .

‘ ‘The Rayel canadian Navy supports Admiralty's '
@roposal for a Cenada-US-UK- groyp to study the A/S defence
of the Straits of Gibraltar, 14 is conceivable thet séme
aspects of the problem may be Applicable to the A/S défence
of narrow watérs adjacent to Horth Amenca, for example,,
Hudson- Stz‘&l‘t. . . .
Lo _ ﬁlthough resefreh will probably be-involved, °
it is not considered thet the proposed, Study Group shxmld
becoms & panel of the Teghnical Sub~Croup "G" on ‘Undersea
Warfare of the US-UK«Capede Tripartite Research: and '
Development. Organizatioh, because tactics and force
requiraments to be stydied by the proposed group are
outside the technica fzeld: in whwh the tripaz’bite

: to the latter. In ﬁhis regarﬁ i% is
'. -ghould be requested to corment on

‘hhe genéral ﬁir" ctive to the proposed Study Groupe The,

RCN has no objgetion to ths general direetive and its ‘
derinitions &g eoatained in reference {2), paragraph® 3

Y‘a\ld& Pla;ns & i

& ')
F A . <
o A
. S SoP [Akp. m
& g : o
& 18
. \7 <

| SEVIOR NAVAL LIATSON OFFIGER (UK),

Copies tos CEMIEMAN, LEFS OF STAFF,
NAVAL mm‘;ﬁ OF THE CANADIAN JOINT STAFF (WASHINGTON).
NAVAL MIMBER OF THE CANADIAN JOINT STAFF (LONDON).

et ’?D‘uskawww
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H.Q. 1024 _
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NAVAL SERVICE—MINUTE SHEET

FILE No.NS 1271-8

(Sa/cNS)

REFERREDfTO

16/9/58

B es{

—ﬂu

REMARKS -

(WITH SIGNATURE. POSITION AND DATE)

Discussed with ACNS(P), It
is my fear that the RCN and
DRB are getting so involved
in international committees
and study groups on AS Warfare
that we are in danger of being

swamped,

I suggest we ask CANAVBRIT to
keep an eye on the Straits of
Gibralter study but that we do
not participate in the actual
study,

F, He Sanders,
SA/ CNS

£ - w22 S A\eNS e
Leou. Da qpiteiq e vvelocd
G pud eatraw, (Qeas
eo.u*- o ¢ MM a.O,&wi '
\Lse R RFUN ~ V-FY

14 ( 000298
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File:

Date:
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e

—

oFFic or SENIOR NAVAL LIAISON OFFICER

(U.K. SERVICES LIAISON STAFF), CANADA
THE ROXBOROUGH, 95 LAURIER AVENUE WEST
OTTAWA, CANADA

. SECRET
The Naval Secretary, ' SNLO( UK 19/58

Department of National Defence,

Naval Headquarters,
Ottawa, Ontario,

S1-2-18-11F
22nd August, 1958,

_ Enclosed are two copies of Adniralty letter
MIX/614/8/58 of 1lth August, 1958, concerning the establishment
of a Study Group to consider the problem of providing an adequate
A/S defence of the Straits of Gibraltar.

2, It is requested that I may be informed whether the
Royal Canadian Navy agree to join this Study Group so.that I may inform
the Admiralty, LA

R. G- Mg ~

__—'_-/‘_-_—

R.G. Dreyer,
Captain, Royal Navy.

Raferred te......~ ¥

J:fﬁ%%s 1658 '5?
File Mo .~ /27/’

——r.000300
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SECRET

Any further communication

. <7 should be addressed tto- ADMIRAITY S.W.l
The Secretary of the Admiralty _
London, S.W.l 11th August, 1958.

quoting MII/614/8/58 CENL o

Whitehall 0900 R gP S {».)&;'
Extension 601 LN U R - i
N » ig;diliﬁEil

United Kingdom Naval Liaison Officer, Ottawa, Canada
copies to: Admiral, British Joint Services Mission
Commander-in-Chief, Mediterranean
Flag Officer, Gibraltar.

A proposal by the Commander-in-~Chief, Mediterranean that
a Study Group should be set up to consider the problem of providing an
adequate A/S defence of the Straits of Gibraltar has been approved.

24 Both the United Kingdom and the United States have undertaken
various investigations in the Gibraltar Straits area, but as far as is

known, these investigations have not been co-ordinated, If real progress

in controlling the transit of enemy submarines through the Straits is to be
made, priority must be given to the d evelopment of suitable detection
devices, and the efforts of those who have a direct interest in the problem
must be closely co~ordinated., With this in mind it is proposed, subject

to the agreement of the American and Canadian Authorities and the Air
Ministry to set up a CAN/U.K./U.S. Study Group of the following composition:-

The Flag Officer, Gibraltar (Chairman)

The Air Officer Commanding Gibraltar

Representative of D.0.R. and/or D.P.R. Admiralty

‘The Scientific Adviser to the Commander-in-Chief Mediterranean

The Scientific Adviser to the Air Officer Commanding=-in-Chief
Coastal Command

Appropriate United States Navy representation

Appropriate Canadian representation

A full time working member who would be the Mediterranean

Fleet T.A.S. Officer

3. The following has been proposed as a suggested general
directive to the Group :-

"to provide practical long term recommendations for controlling

the passage of enemy submarines through the Gibraltar Straits

in peace, at the time of an alert and in war in the light of

new ships, aircraft and weapons likely to become available,
Additionally and subsequently, recommendations ars to be made on
suitable combinations of CINCAFMED's presently assigned forces

to achieve the most effective degree of control in the event of

"war tomorrow", When producing these recommendations, the
unconventional use of existing detecting devices to provide N
better detection capabilities than the orthodox ship/aircraft/ -
submarine barrier must be constantly borne in mind, The pos—

sible siting of shore~based detection devices in Spanish territory or
Alboran Island should not be excluded. -

Le The expression "control® in the above’paragréph can be inter-
preted ag s~

(a) Ppeacetimes The initial detection of enemy submarines i
transitting the Straights under any conditians and the g

tracking of these submarines for a distance and time /’
which would, in war, enable them to be attacked by the
weapon systems available,




< Documént divulgué en vertu de la Loi sur f'accés a ['in

-

(v) |Hartime The d etection and tracking of enemy submarines < ...
as above, together with the means of killing them. _ i

anadian Authorities beapproached: inviting

Preliminary Studies are being started and
ing of the Group itself will be required

5, I am to request that the C
them to join this Study Groupes-
it is thought unlikely that a meet
much before the end of this year.

- BY COMMAND OF THEIR LORDSHIPS

(Sgds) -Aeh. PRITCHARD.

000302
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