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LRSS 1271-8
RCAF S098-105. ,

_ (SPAR) | f :
_ DEC 22 1958 ON |

| oo PO

CHISF OF THE ALR STAPF

REPORT OF STUDY GROUP FOR ANTI-SUBHARINE DEFIICE OF

TRE OER AND-ICELAND-UNITED KINGDOM (G-I-UK) LINE
N

Reference is made to my letter NSS 1271-8 (STAFF) -
dated 26 June, 1959 concerning Canadian representation on the

above noted Study Group.’

2e: Forwarded for your rétention is the attached |
‘report of the Study Group. It would appear that the mein
points to be resolved from the Canadian point of view are °

the Command structure and the degree of Canadian participation.

3e Reference should also be made to ny letter
NSTS 6161-13 (START), aated-19 July, 1957 enclosing the policy
statement resulting from a conference -held in Norfolk 25.- 26 _
June, 1957 on this same subject. This statement includes in
part "The Royal Genadian Navy and Royal. Canadian Air Force hold

the position that they have @ great interest in the finally ;
. Selected system. At the proper time both the Royal ‘Ganadian

Navy and Royal Cenadian Air Force will eonsider. the. >, eesigumant

of forees.* ca - -

he ' It is proposed to discuss this report at the next
Sea-Air-Warfare Sud-Committes meeting. — _

‘ Original Signed BY _
HOG. DeWOLF .

Chiet of Naval Soaff
py

(H.G. Devolf) - pet See
Vice~aAdmiral, RCH, oo ee
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NSS 1271-8 (Staff)

‘MEMORANDUM TO: ACNS(P)

GIUK STUDY GROUP REPORT

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

It would appear that the main points to be

resolved are the Commend Structure and the degree of

Canadian participation.

2. To achieve the above it is suggested that

this report should be tabled before the Sea/Air Warfare
Committee.

LJ ' (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 GIUK 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 recommendation is attached at

Appendix "Aa",

Zo“ LD eek
(R.W. Timbrell)

Captain, 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 Range 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 an Active System will be avail-

able before 1965, otherwise a reasonable programme.

B. Peace (Today)

(i) 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 making

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 BER.

Comment - This appears to be logical and reasonable.

C. Alert

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

Comment - Not yet available.

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

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

(iii) Sail up to 18 SSKs to establish mobile A/S barrier.

Comment - It is thought that there may be a number of USN SSKs

already on the barrier.

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

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

D. War Tomorrow

(i) Augment the forces required under the Alert condition by 3. SSNs.
(ii) Lay 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.
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SECRET

{ , : .

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
assumes the S.S.G. type submarine will be a riajor threat to

Canada 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. °

ee This is fundamentally 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 $.S.G. threat

to Canada is very little, if it exists at all.

3. Thus, since in the past, we put all our efforts to

countering the &.S.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

Ottawa, Ontario.

27 October 1959.
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Appendix (A) to
NSS 1271-8 (Stare)

SEC RET dated 27 October, 1959.

i. General War is Amprobable, but. Communist actions shert
of géneral war will continue. The greatest threat to the Free

Nations of the world is attrition « attrition in the economic,

politi¢al, cultural and military fields. No Free World Nation

ean survive if the Commnists control the seas. Since the sub.»
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; ‘therefore, anti«submarine efforts such as w

theGreenLand-Iceland-United Kingdom (G.I.0K) anti-submarine
(A/S) barrier are of utmost importance.

2. From the Free World point of view, 4/S effort should
be directed to all Comminist. submarines without undue emphasis

on the SS@, 411 types of submarines have capabilities against

oo ‘shipping and threaten control of the seas. Submarine launched

surface to surface missiles are a threat only- in the general war

situation. -

3e An A/S barrier at the G-I-UK line will provide the best
Gapability to account for Communist submarines 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 that factor in its delibe.

rations.

be That technical, advances will be made in the périod to
1965 toward quieting both conventional 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 G.I.UK A/S barrier must be

capable of detecting and classifying 25% of nuclear powered sub-
Warine transitors operating in quitest mode dn a continuous un-

alerted condition. Additionally, the system mast, when suitably
augmented, provide a 50% capability of detection and classification
against the same target; when dn the alertéd condition, and have

a 50%. %421 capability in war.

SECRET. ~ : a a " 000041 «
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~ xj2 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 S$1-2-18-11F dated 28 May 1959, receipt

4s acknowledged of Copy 7 of Med. 007071/14
dated 1 January, 1959.

“9wAGAL SecRR TARY

Senior Naval Liaison Officer 6 bho
(UK Services Liaison Staff) 2S. f Mp e—

Fou Despaten

Dat 9
Initials

000042
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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 1st January, 1959, forward
ed under cover of SNLO UK ts $]=2=18=117

$31/59 dated 7th May, 1959,

mA (27/-F
pot
WER

}/ef 54
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REPRE NMWS 8100-1 Vol, 4
“oo . Our file ref.

DEPARTMENT OF NATIONAL DEFENCE

CANADIAN JOINT STAFF _ V

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

U.S.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).

1 es
The Naval Secretary

Attention? DUSW

d
W
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REFERENCE NMWS 8100-1 DATED 22 JUL 59 NOTAL PD

REQUEST ADDITIONAL COPY OF REPORT OF CAN UK US

STUDY: GROUP ON GREENLAND ICELAND UNITED KINGDOM

LINE BE FORWARDED AS SOON AS POSSIBLE FOR USE

OF CANAIRHED PD

SEL. 5ORIGINATOR t or TELEPHONE DATE -TIME GROUP . Z FILE NO.

LCDR ELM, ~ DN ) . | 6-893? 3 O}/ FQ) NSS 1271-8 (Spare)
~e
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SECR FT NSS 1971-8 (Staff)

MEMORANDUM TO: D/ACNS(A&lWW)

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.

26 The Study Group has recommended a system to give a

25% capability; the results of which will be regarded as a sample.

B. In time of war it is recommended to add mobile forces
to the barrier to increase 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 Oo
coneurred 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/e required full time.

Ge 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-

“ gtand Plans have asked CANAVUS for the copy they kept.

temporarily, for issue to RCAF, HQ.

(R.W. Timbrell),

Captain, RCN,

DIRECTOR OF UNDERSEA WARFARE.

Ottawa, Ontario.

50 October, 1959.

SECRET
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Appendix (A) 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 world is attrition ~ attrition in the economic,

political, cultural and military fields. No Free World Nation

can survive if the Commnists control the seas. Since the sub-

marine is useful to the Communists in a11 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/S) 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 55G, 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 Communist 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.

5a _ 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 equal 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 256 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
000047
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-_ SECRET

NSS 1271-8 (Staff)

wn fhe
MEMORANDUM TO: -DRPO”

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 appears to be good. However, its

assumptions differ | with those of the past.

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

[i Cg
DIRECTOR OF UNDERSEA WARFARE

Ottawa, Ontario.

27 October 1959,

pus US - = Therk agauuylious ne aceand tut L4H
wtbhleg wo Crlimot: CAIUS $7. Pret ov bo Eg port- DN Plans 2 preparwg Ge"
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SECRET

-~2-

F. Peacetime 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 aireratt all weather capability including blind land-

ing equipment to operate from Iceland and Northern UK.

J. In time of Alert or War, combine mobile forces and fixed systems,

Ke Maintenance of barrier in war depends on the ability to operate

aircraft in the face of enemy opposition.

L. Deep moored minefields would augment the barrier.

RECOMMENDATIONS

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

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

pages in length.

Very briefly they arei~

(a) Long Range ~ Fixed system supported by minimum

‘mobile 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.

{c) Alert ~ Establish an aircraft long life JEZEBEL

sonobuoy barrier. Provide 48 long range patrol -

type aircraft in order to maintain 6 aircraft”

on station. Sail 18 SSKs to establish a mobile

barrier.

(ad) War Tomorrow - Implementation of items in (c)

above, reinforce the barrier with 3 SSNs. Plant

deep minefields.

SECRET,
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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 detection, classification, tracking 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

1. General war is improbable.

2. WS effort should be directed 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 quieting 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.

CONCLUSIONS

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 reguired 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 capability should be retained in ships

and aircraft and used to the maximum.

SECRET sof
000050
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SECK

NS 1271-8 (STAFF)

MEMORANDUM TO: D/A ASN)

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,

260 ' 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%.

Ae The remarks of RAIM Martin about the SSG are given in
the complete report and are also stated in paragraph 9(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."

De 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 Headquarters Officer.

( } Ak |
iSf (KS. Vigde

RESEARCHDIRECTOH OF OPERATION
(Navy)

Ottawa,

11 September, 1959.
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SECRET

NOTES ON THE

GREENLAND-ICELAND-UNITED KINGDOM STUDY GROUP

ARGENTIA, NEWFOUNDLAND

8-10 July, 1959

by

K.R. Kavanagh

DIRECTORATE OF OPERATIONAL RESEARCH (NAVY)

15 July, 1959
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SECRET
SECRET

NOTES ON THE

GREENLAND-ICELAND-UNITED KINGDOM STUDY GROUP |
ARGENTIO, NEWFOUNDLAND, 6-10 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.

26 The G-I-UK gaps are, of course, the most convenient entrance

to the Atlantic Ocean for submarines of the U.S.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 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.'"

3e 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.

he It is not intended to discuss in detail all of the papers
presented at the meeting. However, some of the more 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 OKG.

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 theref#ee"
presented a short discussion of the operational activities conducted

from Argentia, including the activities of the Navy, Air Force, and

Coast Guard. The Admiral discussed in some detail the Atlantic Barrier

operation, the ASW functions and the Long Range Ice Reconnaissance

functions of kis command. The high cost of operating the barrier

was mentioned and the hope was expressed 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. Commumist 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 @onmunists 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 céntribute. It is an

extremely difficult problem, however, if all the free nations contribute
their share we can retain mntrol 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.

ese3

000056 ,



Document disclosed under the Access to Information Act -

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

SECRET SECRET

, (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. Unfortumately, the Canadian group met together for the first

time just 2) 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.

ll. 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 mentioned 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.
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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

European fisherman employ "fish-finders" which can serve as limited sonar.

Operational Aspects

32. The SSK/aircraft barrier principle has been tested by several
exercises conducted by ASDEFORLANT. Also, the SOSUS network along the

Atlantic coast has been tested by a year of coordinated operations.

336 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 planed in a season of poor weather and sonar conditions.

3h. 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;
(c) During periods of poor weather the spacing of SSK's may

have to be 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;

(c) Coordinated SOSUS/submarine barrier controlled by a
mother ship in an area adjacent to the SSK's. Both

SOSUS and SSK detection data relayed to the ship for

coordination of localization efforts.
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Mobile Force Requirements for an A/S Transit Barrier Systen
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 Units Requirements

3 W-2 ) 3Wv-2 ) 15 wv-2
18 SSK ) 18 SSK) 18-36 SSK
3 DER ) 60% 3 SSN ) 30% . 3-6 SSN

4 VP) hvep) 8 VP
3-6 DER

3 WV-2 ) 3 WV~2 ) 15 wv-2
9 SSK ) 9 SSK ) 9-18 SSK
3 DER ) 35% 3 SSN) 204 3-6 SSN

3 VP ) 4 VP ) 48 VP
3-6 DER

376 The above results 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 ABW 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 hips °

ho. 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 anit enhance capabilities."

ie The belief that destroyers cannot get good sonar performance

at high speeds can be largely overcome by improved dome design, noise

reduction, etc. This point was illustrated
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clearly by a comparison of the £200,000 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 be 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.

42. 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, etc.)

43. The final misconception mentioned was that destroyers are
inherently poor sonar platforms. Such programs as VDS, the AN/SQS-26
with bottompbounce 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 platform.

Project ARTEMIS

be 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

Se 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.

h6. The conclusions and recommendations of the G-I-UK Study Group

will be. available 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) ~

7. The following recommendations refer to steps that should be
taken now for péace-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 #@485 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-l5 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 shore

based).

(c) Allocate, stabilize and train as a wmit now, those forces

(a)

(e)

(f)

(g)

to 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

({11) 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 information required for effective

operation of the picket line.

Intensify efforts on study of submarine noise characteristics.

B. Long Range (Peace) -

8. The following recommendations were agreed upon for setting up

a surveillance system not later than 1965:

(a)

(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 required.

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

eoell
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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, because in this

area of high fishing activity, investigation of

contacts would be too costly in peace time.

(d} Full use will be made of coaxial cable techniques

which will allow the termination of all cables at

_ @ common shore terminal in Scotland.

(e) Fixed and mobile systems, including permment 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 Iceland, 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 necewsary surveys

and political 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:

“9. In peace with currently available forces it is not practicable

to 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:

(a) 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 4i8 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.

ovoid
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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.

(c) The optimum barrier in time of increased tension
or war should combine both mobile and static

surveillance systems.

Sl.. 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-A sonar and MK 37 torpedo
or equivalent, and aircraft with JULIE, JEZEBEL, and active/passive torpedoes)
would achieve the following detection and kill probabilities:

(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.g., S/M action against SSK's,
particularly by nuclears)s.

(4) 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.

(c) Provide operationally acceptable base facilities,
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Recommendations 1962-1965

53. (c)

(d)

(e)

(f)

cont'd.

including pre-stocking of necessary logistics for

) 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)

Now

at the time of an alert or in war.

Consideration should also be given to the establish-

ment of A/S minefields to re-inforce the barrier
line.

She 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 ~

5D. 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 own wrk during Project CORSAIR 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 because 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.e 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 capabilities of the present AEW barrier forces (WV~2's and DER's)

be improved. There is apparently consideration being 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'ts,

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 ranges (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 (eege, under the Arctic ice through the waters

of the Canadian Archipelago) Canada may be able to contribute in various

ways for studies in these sreas.

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 made. 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

AM. Wed. 8 July

(i) Opening Remarks
(41) Canadian Brief

(fii) 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 July

(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

A.M. Thurs. 9 July

(xvii) Misconceptions about Destroyers
(xviii) Project Artemis

(xix) General Discussion of US papers

P.M. Thurs. 9 duly

RADM W.I. Martin, USN

LCDR Ellis, RCN

S/L G.G. Agnew, RCAF

Capt. 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

LCDR D.D. Dunton, USN

Dr. L.5. Mason, CEG

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 1i1l- 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

recommendations.

P.M. Friday, 10 July

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

(xxiii) Final Meeting--1500-1700.
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ASW STUDY GROUP CONFEREES

Name

UNITED STATES

W.I. Martin

HM. Cocowitch

D.D. Dunton

A.W. Pryce

RS. Cerney

S.L. Prickett

RT. Diedrichsen

J.P. Kelley

RL. Dahllof

C.M. Robertson

E.P. Bonner

V.D. Maynard

E.P. Huey

R.F. Dubois

G.E. Everly
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NSS 1271-8 (Staff)

SECRET

MEMORANDUM TO: ARM)

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 "Alert" and a "War Tommorrow" situation.

(c) A short term peace. situation.

2e 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.

36 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 (presun-
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.

he 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 as 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. .

Ga, (R.W. Timbrell),
Captain, RCN,

DIRECTOR OF UNDERSEA WARFARE.

Ottawa, Ontario.

26 August, 1959.
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MCACS: 1271-1°
SECRET 15 July, 1959.

BRIEF OF MEETING

oF

GREENLAND, ICELAND, UNITED KINGDOM STUDY GROUP

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 KINGDOM: Captain I.L.M, McGeogh, R.N.,
Deputy Director Under Sea Warfare,
Admiral ty.

UNITED STATHS : 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

briefed 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,

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

(e) The submarine being the greatest military 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 Short introduction’ to the United Kingdom outlook after which
two papers 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, S&K, surface and SOSUS were in competition rather
than being complementary to each other,

SECRET wenee/2e
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ee The points considered noteworthy which emanated
from the above papers are:-

(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;

(ii) the reduction in snorting time required

in that class of submarine, therefore

the probability of detection has been
reduced drastically.

5. A further paper describing the progress of

Project ARTEMIS was delivered by a representative of the Office

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) A long range peace time plan.

(b) An “Alert Situation", and a "War Tommorow"
situation.

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

a, A direct result of the deliberations of the three
groups are the ensuing assessments and recommendations in brief:

(a) DHE THREAT

Complete agreement was reached that the sub- 7

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) COMMEND, LONS

The complete study group recommended that a

surveillance barrier across the Greenland-

Iceland-United Kingdom line be instituted in

three phases,

eseee/3
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(b) (Cont'd)

(c)

(d)

Se

(iii) 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

Immediately add maritime patrol aircraft

with Jezebel capability followed as soon

as possible with SSK's to co-operate with

the aircraft.

q

Station SSN's as a backup for the SSK air-~*
eraft 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,

CAPABLLITY

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

should provides

(i) <A peacetime overall detection capability ¥ °
of 75% . , .

(ii) A wartime kill capability of 15%.

(iii) With a addition of SSN's a kill capability,
of 30%. - 7:

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,

,
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(a) OPERATION (Cont'd)

The setting up of such a foree for either

exercises or continuous operations will

require that an appropriate command structure

be implemented; noting that most forces are

‘ now scheduled for employment by NATO.

(Sgd) RL. 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 yet been efficially appreved by anyone other than the

Chairman of the Study Group, Rear Admiral W.I. Martin, USN,

Commander Barrier Forces, Atlantic. The term "Alert" in

the context ef the report means a time of increased tension

as well as a formal alert.

Re 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,

ieee MC 48 concept. Because of deterrent

parity, general war is improbable and the .

greatest threat is one of attrition in all 9

aspects. This concept is alse receiving

active consideration by the US Government.

{o) The USN is not preeccupied 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 reliance of the free

world on the safe and free use of the seas

make the submarine the greatest military

threat. ‘

(4) 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

mevements 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 bordering

the Atlantic. Every nation whe can

contribute sheuld do so.
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Se The essence of these remarks became the

assumptions of the study group (TAB A)e

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

(a) There is ne objection to the concept

of the G-I-UK barrier in peacetime.

(b) Canada was bound to Nato and the

Admiral's comments concerning no ef eu7
nuclear exchange and a war (or wars)

of attrition were contrary to NATO

policy to which Canadian forces are

tuned.

(c) Once undetected access to the Atlantic
L pak odeo® . 7. through G-I-UK gaps is no longer

po Oe Sua available, other entrances under the
Arctic Ice through waters of Canadian

5 Archipelago may be usede

i:

3h (ad) The coeordinated employment and
command of anti-submarine forces in

the Atlantic in peacetime through a

Canada-UK-US arrangement, in conjunction

with the employment and command in

wartime by SACLANT would require

resolution nationally»

5. The contribution that Canada might make to an

ASW line in the G-I-UK area would be primarily in a maritime

air patrol role.

6. In the UK brief (TAB C) and comments, it was

pointed out that the problem of committed forces and cemmand

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 to study of possible active fixed

systems.

2. The UK delegation were particularly pleased

to note that protection of shipping, and not the SSG, was

uppermost in the minds of the USN.

8. The conclusions are noted in TAB D. Those of

particular concern to the RCN are:

(a) The system showing the most promise of

achieving continucusly, with reasonable

economy, a 25% detection and classification

Capability (considered to be lowest peace-

time "sampling rate*® te previde estimate

of submarine activity) against all types

of enemy submarines including nuclear

powered operating in quietest mode

within 1962 - 1965 time period is a °

passive aceustic shere based system

(Fixed system) with minimum mobile

(air) investigating forces.

eee 3
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Para. 8 (Cont'd)

(b>) Forces te be used in the G-I-UK A/S

barrier in the event of an alert should

be allecated now, previded with the

‘best equipment, stabilized and trained

as a unit.

(c) The optimum G-I-UK A/S barrier in time

ef increased tension (alert) or in war

should cembine beth mobile ferces and

fixed systems,

9. The recommendations (TAB B) of particular

cencern to the RCN are:

(a) Provide a Fixed System supperted by
minimum mobile forces.

(b) Intensify develepment and production

ef long-life Jezebel buoys (low

frequency passive listening).

-(c) Intensify development of the permanent /

semi-permanent moored Senebuey system.

(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. . j

t

(e) Organize NATO fishing fleets to assist

in detection and reperting of unfriendly

submarines and reperting their ow.

positions.

10. A paper of interest to the RCN titled

Miscenceptiens Abeut Destreyers" is attached. This was

presented te the Study Group but not included in the report.

Jones),

-Commander, RCN,

OFFICER (STRATEGY) «

OTTAWA,

14 August, 1959.
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DEPARTMENT OF NATIONAL DEFENCE *~ 6208

CANADIAN JOINT STAFF —

CANADA

Reply to: 2450 Massachusetts Ave., N.W.

Naval Member Washington 8 D.C,
USA.

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 is*enclosure (A), which has been received from the

@yomaner Barrier Force, U.S. Atlantic Fleet, and contains the

ow ecord of the CANUKUS Study Group, which was held in Argentia,
pu 8-10 July, 1959.

18-1
AcNS pwd) 26 Tt is not known whether further U.S. comments

Will be sent concerning this Study, but it is assumed any such |

couments will take the form of follow-up action.

acns(?) ©
36 One copy of the Study is being retained for the

present by the Naval Member. :

ah ta —
a

. COMMODORE

The Naval Secretary

Attention: ACNS (A&W) & ACNS (P) (with copy No. 35 of enclosure (A).

Gopy to: Canadian Maritime Commander, Atlantic (with copy Noe 36
HMC Dockyard, of enclosure (A).
Halifax, N.S.

ape /
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| ser 0013
' 436 July 1959

From: Commander Barrier Force, U. S. Atlantic Fleet

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

Subj: Anti-Submarine Defense of the Grem)and-Iceland-United Kincdom

(G~I-UK) Line; study of (U)

Ref: (a) CNO itr ser 0020 1P31 of 25 May 1959

Encl: (1) Canada, United Kinydom, United States (CANUKUS) Study

(3 copies) (3)

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

line study prepared in accordance with the general directive contained

in reference (a).

2. These advance oopies 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 I, MARTIN

SECRET /
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THE STUDY

CANADA, UNITED KINGDOM, UNITED STATES (CANUKUS)

ANTI-SUBMARINE DEFENSE OF THE

GREEN LAND~ICELAND-UNITED KINGDOM (G-I-UK) LINE

CANUKUS STUDY GROUP

Headquarters Commander Berrier Force, U» Se
Atlantic Fleet

U. S. Naval Station, Argentia, Newfoundland

810 July 1959

Cory xeer 39.

1

CoM BACNT seria/ 01s oaTeol 1 f Veyy 19-59,
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SECRET |

1. Heading. CANADIAN--UNITED KINGDOM-UNITED STATES (caNuKUS) STUDY

Commander Barrier Force, U. 5; Atlantic Fleet |

U. S. Naval Station, Argentia, Newfoundland : “%

Dates 8-19 culy 1959. , a . a.

TI. Subject. CANUKUS Study Croup, convened for tne purpose of studying the

énti-Submarine Defense of the Gresnlend-Ideland-United Kingdom (GeI-UK) Line,

Itt, Problems

Ae To provide practical long terin recommendations for detection; class~

ification, tracking, and jocalization of the chemy submarines transitting

the G-I~UK line, in peace) at the time of an alert and in war

1, In time of war these facilities; When combined with suitable

weapons , should provide the means of destroyiig eneny submarines;

2, In time of peace they should provide positive end atéutabe means

of detection and classification, | |

3. When producing these recommendations, thought should be directed

towards fulfilling these requirements in the period 196241965.

4, Concurrently, recommendations are to be mede ons etitable

combinetion of presently available forces to achieve the most effective

degree of anti-submerine readiness in the event of "war tomorrr w,"

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, political, cultural and military

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 submerine is one of the greatest threats to the Free

SECRET
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World; therefore, anti-submarine efforts such as the Greenlend~Iceland~

United Kingdom (G-T-UX) ant4~submerine (A/S) barrier are of utmost importance,

2, Fron the Sree World point of view, A/S effort should be directed to

all Communist submerines wiehion! undue emphasis on the SSG. All types of

submarines have canabiiities egeinst shipping and threaten control of the seas.

Submerine launched’ surface to aurface missiles are a threat only in the

general war situation. |

3.. An 4/S barrier et the G-I-UK line will provide the best capability

“+o account for Sommunist 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 thet factor in it's deliberations,

55 Ther technical advances will be made in the period to 1965 toward

quieting both conventionel end nuclear submarines, Further, that Communist

advances in technical areas will approximately equal those achieved by

netions of the Free World,

6. any system selected for the G-I-UK A/S barrier must be capable of

detecting and clessifying 25% of nuclear powered submerine transitors

operating in quietest mode in a continuous unalerted condition. Additionally,

the system must, when suitably augmented, provide a 50% capability of detectior

and classification egainst the seme target, when in the alerted condition, and

have a 50% kill capability in war,

V. Facts Bearing on the Problem.

1. Forces of the Tripartite Group, Canada, United Kingdom and the United

States are heavily committed,

2. The cost of mainteining en 4/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.

‘ hk SECRET
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YL. Discussion.

A. The CANUKUS (G-I-UK) study group met at Headquarters, Conmencer

Barrier Force, U. S. Atlantic Fleet, U. S. Naval Station, argentia, Newfoundland

at 830 on 8 duly 1959 and adjourned at 1700 on 10 July 1959, A list of the

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

sesignment is indiceted by the listing of the functional title of each

representative under the "Present Duty" cclumn in Appendix I,

B. The meeting was opened by a message of greeting from the 6hairman,

Rear Admirel W. I. MARTIN, USN. In adcition to his greeting he charged the

study group and esteblishec the pattern for the discussione The full remarks

of the Cheirman are contained in Appendix It.

C. Following the remarks of the Chairman the meeting proceeded with the

formel presentations. Canada was the lead off netion, followed in turn by the

United Kingdom and the United States, The following prepared papers were

given: |

1. Canadien Brief.

LODR R. L. ELLIS, RON | Appendix ITIL

2. & Proposal for a Moored Sonobuoy for

large j.rea Surveillences

SQD/LDR G. G. AGNEW, RCAF Appendix IV

3o United Kingdom Brief.

CaPT I, L. M. McGHOGH, RN Appendix V

he U. Ke Status of Systems an? Equipment

Appliceble to the General Directive

of the Study Groupe

Mr, R. J. GOSSAGE Appendix VI

5 . SECRET
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British Admiralty Acouptic Investigations.

Mr. a. G D. WATSON
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Appendix VIT

a

Appendix VITT

Appendix IX

Appendix X

Appendix XT

Appendix XII

D. Formal presentations were followed by discussion of possible solutions

to the problem of the A/S defense of the G-I-~UK line categorized into the

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

discussion immediately following:

1s Accented degree of barrier effectiveness.

a, Discussion.
4

(1) Assumption 6. indicates thet the accepted level of barrier

effectiveness in an unalert condition ageinst a nuclear powered submerine

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

considered that 25% wes the lowest "sampling rate" which would, in peacetime,

provide a realistic estimete of Commnist submarine activity.
Bobb oye

we
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a (2) A requirement to increase this rate to -50% wes assumed for

alerted end wartime conditions, end wes so established in order to achieve a

Kill rate cf sufficient magnitude to be an effective deterrent end to provide

depleting attrition to the enemy submerine force.

2. Consiceretions of Fixed and Mobile Barriers Applicable to the G-I-UK

a» Discussion.

(1) For militery reesons, it is most desirable thet 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

discussions set forth aspects of fixed systems apported by mobile forces and of

a berrier comprised entirely of mobile forces.

(a) Fixed System with Mobile Investigative Forces (advantages).

ds When a requirement for CONTINUOUS percetime

surveillence must be fulfilled, a fixed system, combined with minimum mobile

units provides the most economical means of establishing én anti-submerine

barrier, This economy is realized not only in the initial installation, but,

more important, in continuous long term operations

2. Though fixed systems now availeble are passive, a

growth potential to provide en active cepsbility can be incluced in preparation

for the time when 4 quiet submerine cen be placed in operation by the Communists,

35 A. passive fixed system is available now in the form

of LOFAR equipment such as installed by the United States in the Atlentie end

Pacific Sound Surveillence Systems, |

| 4s Such a fixed system provides surveillance without

excessive demends on the operating forces,
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5s A fixed installetion meintains a continucus all

"yoether capability. While turbulance from severe storms mey degrade LOFARGRAMS

‘co an extdnt, the reduction of shipping ond fishing activity compensates for thi

degredation by reducing the number of noise sources.

: (t) Fixed Svetem with Mobile Investigative Forces

atiiadvanieges) »

1, A peecetime vulnerebility exists in that fishing

srawlers, anchoring ships end/or intewbional grapnelling may disrupt or dislocat

cables laid on the ocean floor, In wartime, protection against such actions

eon be taken, but in peacetime, freedom of the seas mekes protection difficult

to” provides

2o Any fixec 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, to kill the trensitor.s Mobile forces also

conduct surface surveillance,

3. A fixed system cannot be relocated in the event of

relocation of the threat,

4a Any detecticn system can become subject to counter~

meesures such 2s spoofing or jamming. A fixed berrier however, may be at

somewhat greater disadvantage then mobile forces when such actions occur,

(c) Mobile Barrier (Advantages). |

| ie By using mobile forces, flexibility of employment is

retained. The location of the entire barrier may. be chenged et will, as may any

portion or unit thereof, Mcbile barrier forces may be shifted to other arees or

to other purposes as the military situeticn dictetes,

| 2. Units of a mobile barrier, being comprised of ships _

end eireraft, possess an inherent capability to carry end employ weapons with

which to effect a kill. 8 SEGRET

000089
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32 Acts of hostility against mobile forces are more

e.early Cefined, while in the case of fixed systems, ects bordering on

nostility may be declared as accidental or inedvertent by the perpetrator.

he Mobile forces have a, cemonstrated capability to

establish end maintain 2 berrier for short periods in the G-I-UK line curing

exercises end periods of internetionel tension.

(a) Mobile Barrier (disedventages).

i. The cumulative cost in money, forces end personnel

of a berrier composed entirely of mobile forces, with present or near future

capabilities, would be prohibitive to support on a long yerm continuous basis

in peacetime.

2. Mobile forces employed on such a barrier in peace=

time are subject to degradation of effectiveness imposed by. monctony and

fatigue.

(2) In discussing end studying the above major points, the study

group deduced thet the basic decision, when considering continuous peacetime

surveillance wes resolved to: either the case of fixed installation supported

by minimum mobile forces, or to reach the cecision that continuous surveillance

was not feasible in the forseeable future within peacetime economy,

3. Considerstion of Fishing Activity in the Area of the G-I-UK Lines

a. Discussion.

In considering any detection anc classification system for the

G-I-UK area the problem of the fishing fleet becomes real and greet, Fishing

beats have diesel engines with signetures very similer to a submarine and they

are concentrated in great numbers in the G-I~UK area where meximum &/S

surveillance is required. in peacetime when no positive control is possible,

the problem of the fishing boat is crippling. In wartime, depending on the
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uituetion, control oc: the fishing boat is still a prowlem. As beef becomes

scarce the need for fish becomes greater, The location of concentration of

2igiting boats in the Norwegien Sea wes an early influence on the meeting in

jesiding upon the location of the GI-UK 4/S barrier. In peacetime if a

nembward looking fixed systom were installed, the investigative forces would

he cwamped trying to develope all eontects in the area, Further and releted

to the locaticn of the barrier it was ccnsidered thet Communist submarines |

might well be operating in the Norwegian Sea pursuent to normal routine

training anc the fect they. were there would not necessarily constitute a

significant threat, The combinetion of the ebove two lines of thought

influenced the final location of the GI-UK A/S barrier, Fishing activity

will heavily effect the operetion of e surfece plot, however, it wrs considered

that this problem could be pertially sclved by aeriel reconnaissance in

establishing the/seology }f the fishing fleets, and this appears possible to

achieve with existing forces 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 boets would

assist in mainteining a valid surface plot. By use of their own "fish finders"

or by providing them with simple soner anc communieetion equinment, a valueble

source of detection end reporting of unfriendly submerines potentially exists

in the aree of present concern. However, the group recogniked-that the

competition among fishermen is keen end knew thet one of the drawbacks to such

a program would be the reluctance of fishermen to freely cisclose their

positions. This might be countered to a degree by providing weather deta .

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

10
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4ae Requirement ‘for a Surfece Plot.

ae Discussion,

The more the subject of the requirement for a surfece plot was

discussed, the more axiomatic it beceme that for any A/S barrier to be effective

a surface plot wes essentiel. The megnituce of investigation end clessification

is already so overwhelming e 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 station over each segment of the ZaDe

One aircraft et an eltituce of 10-12 thousanc feet hes 8 radar horizon of about

125 miles so that 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 capabhé of maintaining the plot in ite own CIC.

A second method would provide terminel autometic relay (BELLHOP) transmissions

from the WV~2 to a surfece plot at some surfece station such as a picket

destroyer type (DER) or at a -shore.station. A third; and promising method

would utilize radar scope photography of air. defense barrier aircraft displeys.

Films brought to a common point would make possible a master plot of surface

tergets. Through this meens, progress of ships, photographed at appropriate

regular intervels, could be maintained current on a composite 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 realizat~

ion, (A fuller discussion of the gurfose plot considerations is contained in

Appendix XII.) °

it is believed that, though not specificelly a surface plot, all-knowm

Communist submerine activity should be recorded from all sources: available and

a plot maintained ashore in order thet operational ecology may be developed and

Studied and ell possible intellicence gleaned therefrome
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5. Peacetime Ant3.-Submarine Utility from Air Defense Barrier Forces.

a, Discussions

Maintenance of certain oir defense berriers is a continuing

commitment. Air defense brrriers end the equipment required in the air

cetense mission is not perticulerly compatible with anti-submarine opereticns,

however, the air defense berriers cre teing maintained at high cost with

corrosive effects on men, fecilitics, enc equipment involved, The concensus

ves thet a strenuous effort must be mede in order to gain meximum feesible

enti-submerine capability from this costly operation.

| If en air defense berrier on the GuI-UK line is established, equipment is

availeble that could give the air defense berrrier airersft some A/S canebility.

By modifying the AN/APS-45 height finding system and adapting terminel euto~

matic relry equipment (BELLHOP) to the system surface, surveillance capability

could be achieved, Further, sonobuoy monitoring and telemetering equipment

could be added, This installetion could be mecde with a small weight penalty,

end its presence will not getract in any sense from the cepability of the

aircreft to perform its primery mission of eir defense, A full discussion of

the aveileble equipment is contained in Appendix IX,

Surfece forces in the air defense barrier are composed of DER's mainteinin

continuous station. at present little anti-submerine capability is realized

from these ships 2ue to stetion spacing and limitetion of equipment installed,

It is considered however, thet appreciable improvement could be mede in the

ship capability by providing the DER's with the following:

(a) Variable Depth Sonar,which will permit employment of eccustic

conditions below the leyer end thereby increese, apprecicbly, cetection renges

of installed soner equipment.
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(b) EOFAR end vODAR capability, In the present state of the ert, iN/

th tadtl keiq

t

£Q4 3 LOFAR/CODLR equipment, in conjunction with radio receiving equipment end

eircroeft sonobuoys would provide a passive cepability to e redius of about 35

riics cn ® snorkeling submerine. This equiyment , now used in aircraft under the

vod. aime JEZEBEL, is in production, end while it does have Limitstions, with

the alivent of mocred buoy systems, might ajc considereble capability.

(ec) Drone Anti-Su.mering, Helicopters Sonobuoys are required in

conjuiction with the LOFAR/CODAR technique set forth above. a drone helicopter

might give felxibility in buoy plscement; as well es providing & weapon delivery

system for long range attack, .

(c) Explosive Echo Renging, Though at present little appliention for

explosive echo ranging for surfece ships is foreseen, so Little is required to

provide this capebility thet, in conjunction with LOFAR/CODAR and the drohe

helicopter, some advantege mey be gained for reletively little expenditure of

funds »

6, Mobile Fcrce Requirements.

& Discussion,

After carefully considering the tool provided by the spectrum

anaylsis of underwater sound commonly known es LOFAR, and realizing the

possibilities of extracting more and more intelligence from the history end the

signeture es experienced is gained, the concensus of the group was thet no system

could be exclusively fixed, To fulfill the requirements of the general directive,

under the condition of PEACE, ALERT end Whi, mobile forces would be required

uncer ell circumstances, In PHACE they will be required for investigation and

classification. In time of ALERT they will be required for the same reesons in

addition to their capability to bring the level of detection and clessificetion
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up to the acceptable p enteges, In WAR the mobile fo. s will be required

for all phases. Increased detection anc elessification, tracking, locelization,

ond the witimate - the delivery of the weepon for the KILL. With the basic

assumption in minc that 2504 detection end classification is the minimum sampling

acceytable on a continuous unalerted peacetime condition, it was agreed that it

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

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

with the fixed system accepted, and need for mobile beck—up egreed upon, the

matter of the undetermined number of yeers aherd heavily influenced the

decision on what level of back-up wes the minimum acceptable, ‘The conclusions

and recommendétions thet were finelly generated ere not so méh whet the group

thought was required, but the force level thet could reasonably be provided in

the peacetime situction over the long haul aheads

Th cohsidering the Fores requirements under the: condition of ALERT and WAR

TOMORROW force levels were generaiiy thought of 25 the requirement prior to the

installation of the fixed system,

A strong combinetion of mobile forces could provide the degree of A/S

readiness required in the G-I-UK area and it probably is within the capability

of the three nations involved to mobilize end provide them in periods 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 areas of communications end nevigation facilities, end particularly the
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Jaced for autometic blinu lending equipment for aircraft vrerating on the A/S

Servier from northern UK beses. 4s this -berrier is mainly.e submerine/air

barrier whe matter of submerine tc air communicetion improvement is a metter

of sreat urgencye Tt was emphasized that. the need for development of tactics

Sor mobile forces was great, and thet tectics for utilizetion of active sonar

secrniques snould also be developed if their use’ shculdbecome mandatory.

Ts early became apparent to the group thet the extent to which the L/S

barvier on the G-DUK ‘ine can be maintained in war will depend mainly upon the

abiiity to operate aircraft in the face of enemy opposition. The ability to use

hases remote from the area might well be the deciding factor in. meintaining the

A/S barrier, The submarines should be able to maintain their steticns with a |

low ettrition rate, In this-context the value of the Canadien Argus aircraft

and the RAF Shackleton MK-3 with their long ranges and extended endurance came

into clear focus as how long range aircreft with this capability may be

essentiel to maintain the A/S berrier on the G-I-UK line. Details of the

Argus capability ere contained in Appendix ITI, The Shackleton MK~3 has an

endurance of 18 plus hours in the A/S surveillence role.

7a Shallow Water Surveillence.

a. Discussions

In eny system selected es the A/S barrier on the G-I-UK line, as

is the case of eny A/S system be it fixed, mobile or fixed/mobile, at the :

present state of the art, they work better in déep water.

Control of the shellow weter ereas present a difficult technical problem,

but such eccntrol would have a great advantege in narruwing the front ond reducing

the labor of the mobile investigative forces,
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One of the means by which the shallow water probleft eculd be hendled is

through megnetic detection. At the present time megnetic detection is rossible

4a very shallow water (less than 150 fathoms), Magnetic detection devices mey

be more expensive than ecoustic detection, but the classification, problem is

easier. Even as a very limited adjunct to the fixe? acoustic installetion any

cevi.ce thet shows any promise is worth looking ate.

The means most readily evailrble for sclving the shallow water problem,

applicable to the wartime siturtion, is deep moored mine fields. A satisfactory

mine for this purpose is available, (similar to U. S. MK-6, MOD-8 or leter models

with the same characteristics) but of course not now stockpiled in the quantities

thet would be required. However, they could be produced end plans prepered to

sow deep moored mine fields adjecent to all main headlands on the G-I-UK line,

These mine fields would heve to be deep enough to be of no danger to surface

shipping. |

8 General meteriel improvement of vehicles, equipment facilities,

Throughout the delibercetion of the G-I-UK study group the

gambit of A/S requirements wes run. While most of the discussion under this

category applied to the vest and general subject of anti~submerine werfare |

improvement, solution of many of these problems would have a direct bearing on

the effectiveness of on 4/S brrrier established on the G-I-UK line within the

time spen of the besic directive, As a matter of reference those items consumin;

a heavy portion of the groups discussions are listed. |

_ (1) Intelligence, One of the most urgent items of operational

intelligence needed is to determine source levels and line spectrum components

of the radiated noise of Commnist submarines 4 The group was aware that
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jimited efforts in this field are in being, but intensitication is urgently

retired, An important adjunct to collection of intelligence is the determin’.

ation. oF estimates, calculations end every other meens available, the noise

devels of future conventicnal and nuclear submarines,

(2) Sonar Equipment, Until now, it hes been a conception

thot. destroyer types were limited to aetive means of cetection. It is

consitered thet a cepatility mey exist in passive equipments such as the

AN/FQR-2B for destroyers, (For further details, see Appendix VIII.)

| (3) Noise Reduction, Noise reduction for destroyer types

| has been approached, not from the point of avoiding detection of the

cestroyer by the submarine, but rether to reduce the self—noise as 4 limiting

factor in destroyer sonar. Hull damping, sonar dome damping and dome

relocation heve given reasonable gain at low cost. Noise reduction in

‘submarines has been continuously under study, and great strides have been

teken. An outstanding. example is the British. PORPOISE class. with resilient

mounted snorkel mast, main. engines end quiet propellers,

(4) Active Fixed Systems, The U. Ss Navy Project ARTEMIS.

_ and the Royal Navy Project VERONICA are’ research projects pointed toward

ective detection systems based on fixed instelletions. Representetives of

both navies presented short briefs on the progress of these. projectss

| (5) Communication end 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 provice reliable communicetion end

navigation systems for both ships and aircraft and blind lending systems are

considered mandatory to provide airersft with a bonafide all-weather

capability in the G-I-UK area,. |
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(6) Electronic Countermeasures, The group diserssed

Svproved electronic ccwitermeasures equipment for aircraft. it was recognized

“Snet improvement in ECM equipment car. be achicved in smell increments, Peace=

time ccor.om7, however, iesetes the ot unless arpreciatle gain in capébility is

achieved in replacenturt, nse of presently installed waits to sevrvize-life and

appears pradeat, To ceny the submarine the wrestri ctee use of his radar,
raft . as ‘ : * * °

effective A/S berrie: opereticns will require thet berrier ships and aircreft

hove an SCM capabiJinye

‘7) Base Pactlities, A comprehensive review of base

facilities which might be used for besing of both aircraft and ships is

necessary. In this connotation, cistant beses for long renge aircraft must

be thoroughly examined due to the numbers of forces required end the military

reesons fully discussed earlier in this paper.

(8) Moored. Buovs « Discussion was conducted at length

on systems of fields of permanent /semi~permenent moored buoys with a LOFAR

capability. The group strongly concurred that this system showed sufficient

promise to merit accelerated research and development attention. {A full

discussion of this system appears in Appendix Tv.)

(9) Training. The formation and employment of the

U. S&S. Navy Task Greups- ALFh, BRAVO and CHaRLIE have provided some insight

into problems of A/S training. In this context, the study greup considered

formation of an A/S barrier force, to be allocated, organized, stablized and

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

discussed that the commend structure of the A/S berrier force be developed

in peacetime,

18 SECRET

000099 {
j

e



Document disclosed under the Access to Information Act -
/ 

Document divulgué en vertu de la Loi sur I'accés a 'infi i

SECRET

(10) Qcearographic Forecasting, To insure that best

suse can bé made of ecoustic systems, an oceenographic forecasting organization

was discussed to enable the operationel commender to decide on the correct

disposition of forces end to permit unit commenders to make the best tactical

decision under preveiling conditions. Whet is envisioned here is oceanegraphic

prognostication similar to meteorological forecasting.

(11) Area Priority. It was pointed out that once a

barrier system is: placed’ in operation, the Communist must find new avenues by

which the vital Atlantic shipping lenes can be approached, Examples are under

, Ta.
the Polar Ice Cap, north of Greenlend and through the Bekie-Eske Straits.

This may dictate consideration of A/S defenses in other arens,

(12) Emphasis, The group considered it appropriate

to emphasize that action is required now to stert in some areas, The time

element of the basic directive is so stated that deley is not permissible,

4waiting of research and development items is a luxury we cannot afford.

E. After considering the Problem, the Assumptions, the Facts, the

formal present-tions end the provecative discussions that followed, working

groups were formed ‘end a full day was -Ceveted to formation of tentative

conclusions end recommendations uncer the following broad areas?

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

Group II. sLERT/WsR TOMORROW (MOBILE), CAPT. I. L. M. McGEOGH, RN

Chairman.

Group III. PEACE, LCDR R. L. ELLIS, RCN, Chairman,

Full composition of the ebove working groups is contained in Appendix XIII,
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F, The lest day of the meetings wes cevoted to presentations by the
three group chairmen end the conclusions end recommendations of their working
&roups. Each paper was thoroughly discussed end the final conelusions end

recommencations thet follow as Parts VII and VIII of this study were ‘arrived

at by the concensus of the group with the most possible objectivity,

Cae PET.
he

aA
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VII, Conclusions,
aT ED

2
fia The system showing the most oromise of achieving continuously

with reasonable economy, a twenty-five (25%) percent detection and

classification capability areinst all types of eneny submarines includ+

ing nuclear powered. operating in its quietest mde within the 1962-1965
7

wy a

time period is a passive acoustic shore-based system (Fixed Systen).

1. The most suitable location of this systan is et present con-

sidered to be in the area jnme@iately south of the G-I-UK line.

2. This system mst have use in conjunction with and/or be capable

of conversion to future active systems,

3. The minirmm 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 investigate and assist. in classifying

contacts evaluated by the fixed systems as nossible submarines.

he Concentration of fishing activity in the area of the G-I-UK

line severely complicates employment of any detectirzn 4nd, more particu-

larly, classification system in peace and to some extent in war,

B. In orcer to give a greater degree of carly warning in war,

against submarines proceeding towards the northwest: approaches of the

United Kinedon, it is corsidered desirable to cover an additional area

to the North of the Faeros-Shetland line, For reasons of economy this

system should be designed and installed concurrently with the G-I-UK

system, —
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.C. With the completion cate of: 1962-1965 for ‘the C-I-UK system a

requirement, a calculated risk mst be taken and work started now on

the fixed system, However, fixed systems ami mobile systems including.

permanent anc semi~permanent moored buoy systems must be continually

examined with a view toward avsropriately varying the emchasis on the

ateselected system as develonments indicate.

D. Effective operatixn of the A/S barricr on the G-I-UK line will

require a surface vlot, For this slot to be effective a relative idea

of the shipring ecology of the G-I-UK area under normal peace time

conditions must be »xbtained,

B.. An electronic countermeasure capability, at 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, Peacetime anti-submarine utility should be gained from the air

defense barrier operations if an air defense barricr is. established on

the G-I-UK line,

G. Forces to be used in the G-I-UK 4/S barrier in the event of
Now —

an alert should be allocated-ymy proviced with the best equipment,

stabilized and trained as a unit.

H, Effective G-I-UK A/S barrier aircraft operations will require

realistic all-weather capability including blind landing equipment.

Such equipment will be essential to sustaining aircraft operating on the _

from Iceland and northern United Kingdom bases.

J. The optimum G-I-UK A/S barrier in time of increased tension

(ALERT) or in war should combine bith mobile forces and fixed systems,
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However, prior to installation of the fixed systems in the event of

ALERT or WAR TOMORROW a etrong combination 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 ability

to use air bases remote from the area might be a deciding factor in main-

taining the barrier, (In this context the ANGUS Aireraft with its very

long range and the SHACKLETON MK~3 with its canabiiity of 18 hours plus

in the surveillance role are the only aireraft in being which could

operate effectively from distant bases in support of the C-1-UK A/s

‘barrier, }

Le Deep moored mine fields off headlands would be ho danger to

surface operations and they would augment the barrier in tine of war by «

narrowing the front.
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VITI, Recommendations.

Av LONG RANGE.

1. Provide a Fixed Syster suxported by minimum mobile forces,

capable of a 300 nautical mile depth of detéction in the area immediately

south of the G-I-UK line. This system should: |

a Be capable of achieving e. twenty-five (25 percent detection ,

and classification against all types of enemy submarines, including

nuclear powered operating in its quietest Modeyon a continuous unalerted

basis. . |

b. Be capable of being augmented by additional mobile forces

to increase the detection and classification to fifty (50) percent during

periods of alert, with a fifty (50) percent kill probability during war.

| c, Make full use of coaxial cable techniques which will allow

the termination of ail cables at a common shore terminal such as in

Scotland. |

2. Start immediately and conduct netessary oceangraphic, hydro-

graphic, bathymetric, arid acousti¢ surveys in the selected area south x
. a

. 4

of the G-I-UK line, .., eet
. . a . »

3, Start immediately, political negotiations for site locations ~

for the fixed system in the G-I-UK area, we

‘he Establish a shased: production and installation program for y
oo * g

the G-I-UK fixed system with a view toward completion in the 1962-1965 ~

period, a “,

2h, SECRET

000105



Document disclosed under the Access to Information Act -"

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

SBCRET

i :

5, concurrently provide a fixed systen similar to that described

in paragrapn A, 1. above in the area immediately to the north of Faeros- 4

Mhetland line, we ne
6. Be prepared. te stop work on the installation of fixed systems "

nt any time the state of the art indicates 4 better system can be achieved

within the time span of the general directive, 1962-1965.

7, Vlanning for insta zation of the fixed system should establish

a priority list for the array locations in order that themst crucial

units may be activated et time of an ALERT or in WAR.

8 Procure 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 necessary logistics, including weapons, for sixty (60)

long range patrol aircraft and seventy-two (72) crews or equivalent number

of crews of non-UsS. “ireraft. One of the bases should be locatec in the

northern United Kingdon |

10, The following research and development items should receive

a high priority now:

a. Improve SSK capability by general (back) fitting of latest

long range very low frequency sonar,

be Intensify development anc production of long-life JEZEBEL

buoys,»

C. Intensify fevelopment 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 quieters

Ce Intensify efforts to develope active acoustic systems

atible with installed passive systens,

B. PEACE.

1. Determine the tyre anc scale of shipping survey required

for operation of an effective surface plot, This should be accomplished

by:

a. Conducting a pre-G-I-UK A/S barrier statistical survey

over a protracted period of time, This may be accomplished by utilizing

long range patrol aircraft at medium altitude making 4 continuous photo-

graphic record of the raddr display.

b. With technique similar to subsperagraph 1. a, above,

conduct widespread radar reconnaissance with high altitude aircraft.

2. Be prepared to gain peacetime anti-submarine utility from

air defense barrier operations if air cefense barrier is established on

the G-I-UK line bys

a Providing air defense barrier destroyer types with add-

itional anti-submarine equipment such. as LOFAl, CODAR, Variable Depth

Sonar and Explosive Echo Ranging as a matter of urgency,

b. Providing air defense barrier aircraft with the following

capabilities:

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

the AN/APS-45 height finding system and adapting terminal automatic relay

equipment (BELLHOP) to the system,
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(2) Sonobuoy Monitoring and Telemetering.

3. Allocate, stablize and train as a unit, NOW, those forces

J}. to be used on the GJ-UK A/S barrier in time of alert,

a Examine and decide upon appropriate command structure,

4. Provide mobile forces to be used in the G-I-UK L/S barrier with

_ the following: ‘ -

| as Reliable on-line communication facilities,

b, Reliable communication facilities between submerged

submarines and aircraft,

ce. Best available detection and classification equipment in

all units. |

d, Best available weapons,

e Improved navigation aijis throughout the G-I-UK. area.

f, Automatic blind landing systems for 4/S barrier aircraft) |

5. Intensify exercises in the G-I-UK area to further the effect-

iveness of the A/S barrier forces under varying conditions

6. Intensify efforts to determine source levels and lihe spectrum

oe 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 own positions,

C. ALERT. | .

1, At the time of an alert the following action should be

takens

as Establish immediately an aircraft-laid long life JEZEBEL

sonobuoy barrier to the south of the G-I-UK line.
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(1) Provide forty-eight (48) long range patrol type

aircraft for this mission, |

(2) Base the aircraft as near as possible to 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. dugmentation to sixty (60) aircraft and seventy-two (72) crews

will be required 2fter ten (10) cays in order to maintain six (6) aircraft

continuously on station in support of the A/S barriers

4. In fulfilling the above requirement for 60 aircraft, utilization

of the very long range ARGUS airereft and. long range SHACKLETON MK-~3

aircraft should be to the maximum extenff possible.

tT. .WAR TOMORROW.

1. If mt afforded the alert period, first action would be the

implementation of all items under ALERT above,

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.

4. 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 deép moored mine fields off appropriate headlands.

6. Activate any portion of thefixed system that may be installed,
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TX CLOSING.

as Chairman I heve this date reviewed and approved the CiANUKUS Study

of the anti-submarine defense of the Greenlend—Iceland-United Kingdom Line,

The membership of this study group is highly qualified in their special

fields end 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 hes been my pleesure to work, Recognizing

‘the immense scope, staggering complexity, and frustreting unknowns in anti-

submerine warfare, this group dedicated itself from the outset to provide

' sound guidance in finite terms for superiors who are charged with making

decisions in the A/S field. In asserting thet we have accomplished this,

I would have to follow it quickly with the statement that it has been done

on the basis of best information available today..

There are many developments which promise improved 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 mst be implemented

almost immediately in order to realize a useful barrier in the 1962-1965

period-—be reviewed by study groups, similer to this one, to insure the

best barrier possible from the standpoint. of effectiveness jena economy ».

ine! ‘T. vier
Rear Admiral, U. 5. Navy

Date: 18 July 31959 ©
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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 Navy, Air Force, and Coast Guard. The

Admiral discussed in some detail the Atlantic Barrier operation, the

ASW 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 ASW capability might be

achieved to take advantage of these units already on station.

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:

Qe 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, cultural,

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 communists control the seas. Therefore, anti~

submarine efforts such as the G-I-UK barrier is of importance to all

the free nations.

ce, The submarine is the greatest military threat to the free

world,
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d. Anti~submarine warfare is a problem to which all the free

netions--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 prececupied 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-submerine 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. |

g There are many unknowns in the ASW field. The capabilities

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 tomorrw.

Decisions must be made very soon to @chieve an effective and effici ent

barrier in the 1962-65 period, Our recommendations mist give the best

advice available NOW to accomplish this.

2 SECRET

000117



Document disclosed under the Access to {nformation Act -

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

- CANADTAN BRIEF os

Canada does not disagree with the A/S surveillance barrier concept

in tho Ireland Greentand-U.K.: area in peacetime, If accepted such a system

shortd bo maimseined et a hign svete of readiness as a routine typ2 of sub~.

marine surveillance. This should be capable of immediate conversion toa “4

surve.Lienze and Will capability in wartime,

oO 5On?Tefence of straits is of spcclal Interest to Canzda as ons

tected access so the Ablentic through the Creemord, Icclard-I.i. geps is no

longer available, cther embrances under the Arctic Ice thrcugh the waters of

be necessarz, Freliminary oceanographic and hydrograpiniic surveys are being

made in 3 of these and accoustic measurements have been mace under the ice in

one.

It is not our purpose to present a complete Canadian proposal 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 review=

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 forces available to the Maritime Commander are:

An aircraft carrier with CS2F aircraft

Destroyer Escorts

. Frigates

Argus long range patrol aircraft

The destroyer escorts are fitted with long and medium range hull
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mounted 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

their eapability include the Canadian designed Variable Depth Sonar and destroyer

borne helicorter.

We believe that VDS has a particular applicetion in G-I-UK area

because of the adverse bathythermal conditions in swemer and the proolems of

bad weather and high sea states in winter, Experimental trisis are being con-

ducted into the possibility of relaying lover information from the CS2F to a

shore station or attending ship to give this aircraft Jezebel capability. .

Interim Explosive Echo Ranging is installed in this aircraft and methods of

imoroved navigation 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,

If operations from the Azores-Iceland are also possible, then a proportionally

greater contribution can be made.

A few details on the capability of this 148,000 1b aircraft may be

of interest,

Endurance is in excess of 24 hours,

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

100+ SSQ2B sonobuoys |

104 Practice Depth Charges (Julie Bombs)

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 ASR 3 equipment will be fitted with an

improved Julie capability that will ercatly inerease the data handling 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 consideretion as the best available system todey. As you

are aware, Canacde cannot provice submarines for this purpose, however the

Argus long range patrol aircraft can be used in this concept. The provision

of real estate by Canada for operational bases may be a contribution, It

is appreciated that there remains several basic problems before the SsK/

aircraft team can be fully effective,

' On a long term basis, however, due to force availability and cost,

other surveillance systems could be more practical. From this aspect, Canada

has conducted other studics aimed at providing an independent SOSUS cana~

bility for our long range patrol airersft. Specifically this proposal deals

with the concept of mooring long endurance senobuoys over a wide area, As

this my have direct bearing cn ‘the problem at hand I will ask SQD/LDR Agnew

to present greater details of this shortly. ‘

it appears that the only surveillance system which can be made

available immediately is providec by mobile forces, These forces are in most

cases assigned to rational commanders for employment in their areas, In war-

time, nearly all Canadian forees are committed to NATO control. The transfer

of the Canadian forces to NLTO could take place during an increased alert.

Thus, the merits of a Canacda-UK-US arrangement versus or along with the NATO

arrangement for employment of forees of a barricr will have to be considered,

3. | | SECRET

900120 -



SECRET

Document disclosed under the Access to Information Act -

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

By: Squadron Leader G, G iiGNEW, RCAF

Directorate of Maritime Operations

Air Force Headquarters ~ Ottawa

L. Admiral Martin - Gentlemen - before I outline Canada's Moored

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

which lead us to such a proposal.

_ 24 Assumptions that lead to the making of this proposal:

Qe

be

de

eo

What operational commander wants

(1) Peacetime ~ general disposition.

(2) Wartime ----------- ~wis O.K. for countering and dealing

with targets. | so

Systen must be able to transit from peace to war with a minimum

of change and confusion,

No augmentation of forces,

Our peacetime role is to da@nonstrate a capability ~ so that it

is a deterrent.

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

‘the following up and will mike the kill,
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POR LARGE AREA SURVEILL.NCS

1, The concept of & jong life ‘moored sonobuoy is unique in that it

is not dependent on an increased detection capability or on a principle of

equipment design which has not already been proven, Instead, it makes use

of two shortcomings of the airborne Jezebel system when air launched sono=

buoys ere used, The first of these is that the aircraft mist fly to the

position of each of the sonobucys 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 arca using air Leunched sonobuoys

would require six hours flight ‘time by a 180: knot. aircraft. To search

the same area using. long life mored sonobuoys would require only one hour

because the aircraft can, using the sonobucy transmitter as a link, monitor

six sonobuoys at a time and thereby cover the same area in ‘ne hour, Thus,

in its simplest form the long life moored sonobucy increases. the search

rate of a Jezebel aircraft by a factor of six, The second shorteoiting of the.

airborne Jezebel system using air launched sonobuoys is that to gain any

information about an areca the aircraft mist 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 so

that the aircraft need return to cach buoy less oftcern, Thus leaving it free

- to be searching in other 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 out to the

aircraft and displaying it in the aircraft at twelve times real time is
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evident from this slide where the square in the lower left hand corner

represents the area that an aircraft can maintain under surveillance using

sonobuoys which have no: information storage capacity. The larger area is

twelve times that of the smaller and is representative of what an aircraft

could maintain under surveillance if the sonobuoys 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 Jezebel system using air leunched sonobuoys

by an additional factor of twelve, Together these two factors multiply the

capability of each aircraft by seventy—two., ,

26 Let us now inspect the characteristics of the Long Life Moored

Buoy in more detail: (Slide 3).

a Moored in any water depth,

b. Life - one year unattended,

Ce Detection distance = ecual to or better than the air

launched specialized Jezebel sonobuoy,

d. Transistorized VHF receiver,

e. Two channel coded interrogator system,

f. VHF transmitter on the same frequencies as the current

sonobuoyse |

8 ‘Single channel tape recorder with 120 mins storage

capacity and fast read cute |

h, Timing mechanism for programming the storage periods and

serviceability checks,

i. Spare transmitter/antenna surface units,

36. (Slide 4). This slide is an artists concention of a possible

configuration for the buoy, The mooring arrangement shown here is one which
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was developed by Scrippe Institute of Oceanography for the Us 3, Abr Forces

it is being used togethér instrumentation for measuring radioactive fallout ©

in the areas surrounding atomic testss It consists of an anchor and a sub=

surface float held together by one-eight inch high tensile piano wire

which has been specially developed for this purpose by Bethlehem Steel

As you will notice, in this configurati.n we have proposed packaging most:

of the electronics in the sub-surface float, Only a small transmitter/

antenna 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 mt so well wishing meriners who will spot

then. and bring them ashore in the hope of gaining some prize, By packaging

most of the electronics below the surface, the surf-ce unit can be made less

conspicuous. The second reason is that if the main bulk of the device is

housed in a less viclent area below the surface of the sea then, the motion

inparted to the surfsce unit, if it is light, will result in less strain on

the mooring arrangement and thus better reliability, Finally, if the bulk

of the components are below the surfzce it is conceivable to have replace-

ment surface units so that when one is taken or destroyed in one way or

another it can be replaced automatically. A weak link would be provided

between the surface anc the sub-surface unit. There is.a group in the RCAF

who feel that housing the bulk of. the electronics in the sub-surface float

is an unnecassary complication, Only development effort and subsequent

operational experience will determine which cesign is correct,

he . A study of. the effectiveness of a systemusing this buoy

' has been conducted, in this study a detection capability of. fifty percent

probability at a range of 35 miles against a snorkelling target (Slide 5)

and fifty percent probability at a range of 10 miles against a 10 knot non-"
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cavitating nuclear submarine (Slide 6) has been used for the airborne Jezebel

system. The confidence ievel for the capability of the system against the

snorkeiling target is very high, many hundreds of hours having been flown to

esbeblisa it. Against the nuclear submarine the confidence level is not so

hich, however, the figure having been chosen from only one trial conducted

by VX-J. squadron against the SSN Sea Wolf, Two assumptions were made in this

stiucy, The first was thet the system must be capable of detecting 80 percent

of the submarines in its area of responsibility at least once every 24 hours,

The secone was thet the snort fitted submarine will snort at an average rate

of one hour in cight during transit,

5e 4. few of the results of this study are outlined below:

ae One 180 knot aircraft continuously on task can maintain

an area of 674,000 square miles under surveillance with

a probability of detection of 80 percent on all of the snort

fitted submrines 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 percent probability that it will detect each

nuclear submarine in its area of responsibility 1.58 times

in each 24 hour period, The aircraft is more effective

against the nuclear boat because although the nuclear .

boat is procucing less acoustic energy than a snorkelling

boat, it produces this energy 24 hours per day whereas the

snorkelling target only snorkels a small percent2ge of

the time,

5 SECRET
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c. To maintain the deep water areas of the Atlantic

de

Ce

Ocean from Iceland to Cuba under continuous

surveillance requires seven 180 knot aircraft

continuously on task monitoring a total of roughly

6,000 sonobuoys. If one wished to maintain sur-

veillance over a half or a quarters of this area

the above numbers could.be correspondingly re~

duced. To maintain one aircraft continuously

on task requires a total of ten to twelve long

range ASW aircraft. The regson that only deep

water areas are specified is that this is the

only area where systans currently available cannot

cover, and the mortality rate due to fishing

operations may be prohibitive in shallow water areas,

The life expectancy of each buoy cue to collision

with ships besed 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 can be avoided, the average life

of the busys will be somewhat greater,

The cost of surveillance compared with other systems

is: (Slide 7).

6 «SECRET
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Costin dollars per square mile per year. 2. wok.

Continential Shelf
Shore Station
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Shallow Water

Shore Station

Very Deep Water

Shore Station

SSK (Hunter/Killer)

Submarines
ew eee nee Dee an pe nae

i

j

Aircraft/Moored
i Buoy System

§
“a

}
$
t
z
t

{

i

i

}

ane hk ert ERR ata 8 Bee tearm ae rt tee ae bitin Sree eee

111 dollars

51 dollars i

Le nae ctemees tentee nineteen ee ween sccmeeed

55 dollars

734 dollars

42 ( )dollars

meee a nate es aad

The figure in brackets after the Aircraft/Moored

buoy costs represerits the additional cost to the

“economy. It is the anmal cost of the buoys and

the necessary ship facilities for servicing them

One consideration might be that we akready 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 are a number of operational advantages arising

mainly out of flexibility that make this system attractive, These ares

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 self+contained component of the

system and thus mst be tracked down and des

troyed individually, No single action, such as

7
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cutting of a cable or cables, can destroy a

large segment of the system

The buoys are sufficiently inexpensive as to

nake their lecation and destruction more ex~

peasive than their initial cost, Secondly, the

loss of a percentage of the buoys does not

seriously impair the effectiveness of the system

because of the overlap of surrounding buoys.

Since they are individual components, destruction

of 25 percent of the buoys can not possibly

deteriorate the systea by more than 25 percent

and because of the large degree of overlap the

deterioration will be much less than 25 percent,

The aircraft can be moved quickly from one area

to another. Even the new areas on the globe where

moored buoys are not available somedegree of

effectiveness can be established quickly using

air launched buoys as an interim until moored

bucys can be laic, | |

Currently, to maintain a level of effectiveness

in the aircrows a form of synethesized training

is devised, If this training could be done ~

while contributing toward an operational role,

this would be dollars saved,

8 SECRET
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The current communications problems which exist —

because one agency is gathering information

which mast be relayed to aircraft for action would

disappear because of the single p2ckaze.

Since the same vehicle is being employed for

surveillance as is being used’ for localization
Oo

and attack, the operational cormander would

have the flexibility of concentrating his forces

on one of these roles for short or long periods

at the expense of the other.

Finally, it is- questionable whether any economy

can afford to exploit the airborne Jezebel

systen with air launched sonobucys. For exemple,

Argus aireraft exploiting airborne Jezebel to

the full would consume 400 air launched sonobuoys

of the type currently available per crew per

month, At a-unit cost of 230 dollars, this

represcnts a monthly outlay of 92,000 dollars

per crew,

So much for the proposal - What sre we doing about 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,

(a)

There are however several excertions.

Will not be incorporating the tape recorder in these

models which we ere using essentially to prove out the

philosophy, the technique, the electronics, and the
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mooring system

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

(c) Convential batteries will be used and a life shorter

than one yeer accepted,

In addition we have $200,0CO0 in estimstes for further developmen

and a request in for research funds in the order of $250,000 in 1959 and

$1,000,000 in 1960, |

Details on these trial models are as follows.

(a) Surface unit containing the electronics ~ will be a

‘fiberglass encased oil crum,

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

(c) The aircraft will call up a buoy on aircraft transmit

using sequential tone keying, In practice, vibrating

reeds are to bé used and correctly coded signal must

be transmitted to bring the busy on the air. ‘This

will be done using a dial phone type of system in the

aircraft.

We propose to plece 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 established at Maritime Air Command Head»

quarters, 17 South Street, Halifax,

10 > SECRET
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(c) Eight in deep water (over 2000 fathoms) for

environmental testing and proofing of the mooring

system, These buoys will be interrogated every 48

hours by our mamitine airereft.

Briefly then this is the pruposal, I might conclude in

saying we are aware of two problens, One is to effectively carry out the

trials as outlined and to quickly againt you with the results, This we

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

. 7
ul - o talks with Dr. ISELIN of Wood's Hole; who is to be COMBUOYLANT/ -

ill SEGHET |
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ADDRESS BY CAPTAIN MC GEOGH

Admiral MARTIN and Gentlemen, I am just going to introduce the

U.K. 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

welcome, The U.K. presentation will be given by Mr. GOSSAGE and Mr.

WATSON and will contain up to date factual information which we have

gained mostly in the fixed surveillance field, but there will be one

additional matter for your consideration. I am very anxious to make ve

it clear that we are dealing in fact and therefore as facts are hard A

to come by, we do not have very much to contribute, but what we do is

fact. Now, factually, the most important thing that has happened to

us in the last few years, 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 significant. I

am not going to give you the detiails now, ‘T' will.leave that to Mr.

GOSSAGEs: I méntion it, because, ifyou.don't mind, I strongly like

you to pay particular attention to these -results,: Admiral MARTIN

has ‘told me,..and I entirely. agree with him, that whereas one can mke

an. intelligent estimate of enemy number's .and:.dispositions it. is. very

difficult: to: make a qualative estimte of ‘the characteristics of

individual ‘submarines ‘or classes. of submarines because ‘you ean ‘not

get: the information you want,' Therefore, it. is prudent. always to give

the enemy; ‘in a’ qualitive ‘sense, ‘the. same capability as “you have '

achieved ‘yourself. ...On ‘the one ‘hand it: willbe most unwise. to’ under- - be:

estimate him ‘and think 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 doar

things and making technical achivements’ which you have not been able

to .make yourself .<: : " so appmpik y CO eT SECRET 000132
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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 possible on any aspects of this problem which are relevant.

We are not able to contribute formally, “Naturally, we shall be glad

to swop ideas over the bar, to any planning or operational concepts.

But that is a different matter, I should like now to introduce Mr,

GOSSAGE.

SECRET
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ARGINTIA REMARKS — Mr. Cossace, U.K,

Admiral, Gentlemen:

TM% will be well known to many here that U.K. has given considerable attention

to one particular section of the area with which we are concerned today,

namely the Faeroes - Scotland Section. We have a good deal of information

about this area, About the remainder of the area we have very little know=

ledge, Accordingly, and I feel it should be said at cnge~ we are not in a

position to respond to your invitation to propose 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 general

directive of the Study Group", We feel that this can best be done in two Ways.
Firstly, in this formal presentation, which we intend to keep fairly factiial,

and brief; and secondly, and we feel this will be much more important - by

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

1 aoe
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- BRITISH ADMERALTY ACOUSTIC INVF “GATIONS

The British Admiralty 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 equipment, we have arrived at a number of

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

surveillance system that is to operate in this area.

Our work began in August 1954, when a sound propagation trial was carried

out in the Shetland-Facroes gap. A second, more extensive, trial was

carried out in April 1955. We had then already decided to set up an

experimental station on the islend of UNST, Shetlend. The first three slides

show the station as it is now, with the RAF rader behind it. The height

of the hill is 900 fect and the station is at 700 feet, The underwater

equipment was laid in August 1955, An extensive serics of detection of

propagation trials was carried out during 1956 and 1957. In October 1957

the experimenatl model of a first opcrationel detection system, Type 191,

of which Mr. Gossage has spoken, wes installed at Unst and ah evaluation

trial was carried out with it in Novembcr-December of the same year;

However , at this date,. we had, as you know, already come to the conclusion

that the value of a passive acoustic detection system for submarine detec~

tion in this area was likcly to bc limited, The Staff decided to throw the

probleri back to the research stagé, asking the research viorkers to concerns

trate partiewlerly on obtaining longerange active detections The installa-

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

SECRET
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The next two slider “how some of the background work “hat has been done in

the area: The bathymetric surveys errried out by the Hydrographer and the

various propagation trials. This slide shows those trials which were taken

into account in a summary mace in January 1957. It includes some runs of

the MEDEA survey and the REHOBOTH run, which was a joint effort, carried out

immediately after our hydrophones had been laid on 31 August 1956. Since

then further trials have been carried out, two in direct connection with

Type 191 and one purely for research purposes. Bell Telephone Laboratories

are also carrying out trials off Unst using charges dropped from aircraft

and hydrophones of the 191 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

CORSAIR, 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 properly 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 detections depending on the wide-band noise output of a submerine;

and using widely spaced receivers to obtain good bearing accuracy and long

intergration 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

2 SECRET
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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

ean often complete successfully in the shallower water, In our work at

Unst, we have 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 frequencies,

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 independent 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 intermediate 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 propagation and the properties

of the arrays used, From this we have produced a comparison of the one shot

probability of detection, in a period of about 4 hour with the signal-to-noise

at the input to our apparatus, agrceing well with that we would expect

3 SECRET
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theoretically. We therefore felt 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 ‘prediction 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 part 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 making an

analysis of the detection 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 taken during a semi-opcrational trial when our research equipment

was manned by Naval officers and a submarine crossed the area performing

maneuvers unknown to them, The detection 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 intruders was very marked. In the second slide,

besides the usual unidentified vessels we actually have an unidentified

-submarine, which. dived after being sighted by ‘the patrolling aircraft.

During one night more than 40 radar 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 hed air surveys during various of

our trials, to determine the numbers and positions of surface vessels and

have made analysis of some of these surveys. ‘This slide shows two observes:

tion periods, one of 10 hours and one of 7 3/h hours, one in autumn, one in

the depth: oftwinter . The next slide shows en attempt ‘to summarize the results

of 10 days of observation. Some typical air photos are shown in the next

3 slides. “A further set of observations kes taken during the evaluation
trial of Type 191 from 27 Noveriber to 5 December 1957. During this. period

H.M. Submarine Truncheon carried out runs to North end South of the 191

array. The DICE I equipment. was also used. Both equipments gave solid

detection to 43 miles South, DICE I good detection ‘to 45 miles North, 191

to 60 miles (and this- should have beon better), The tracks on DICE I have

been analysed showing an averege of 2,2 intruders on the display in any 2

hour period, with on average occurrenec of new patterns at orie per 24 hours,

It was common to have 5 on the displey. Analysis of. the air surveys and

shore radar shows that during the trial-a main fleet. of about 12 trawlers was

operating along the 100 to 150 fathom lines north and-west of Unst on the

good trawling grounds therc. The. veriction in number ‘of contacts in this

5 SECRET

000147



Document disclosed under the Access to Information Act -

Document divulgué en vertu de la Loi sur l'accés &@ l'information

+ a

SECRET

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 Faeroes seem 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 Facroes based Russian fishing fleet often

stays at sea for months at a time being supplied by a number of specially

fitted supply craft bringing water, diesel 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 grounds or

perhaps proceeding to or returning from Baltic ports, No large mother ships

which are believed to work with the main Faeroes fishing fleet were identified.

Starting on 30 November, but especially on the following three days part

of an additional fleet 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 Shetlands, 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 types and nationalities, mostly 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 » |

6 SECRET
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With hardly an exception all fishing craft identified during the trial

were diesel driven.

The aircraft searches also established fairly conclusively thet a large

area to the northward of the Unst arrays remains 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 us: two

years to produce our analysis of the detection trials. We wished to find

the performance of our system in detecting a snorting submarine agoinst sea

background noise and we have succecded in doing so, but only by a detailed

winnowing out of cases in vhich it was possible, knowing the movements of the

terget submarine, to be sure thet had been registered against a background of

sea noise rather than ageinst intruders,

We therefore state cur first conclusion: The enemy already has a jamming

or deception system in position to confuse the detection of submarines by

passive means, .

This does not, af course, mean that nothing can be done about it s but it

is necessary to face up to this problom which is very difficult.

Our second conclusion arises’ from work along quite different lines.

We have hitherto taken as standard 2 T+class submarine, though some have

had quieter propellers than others. But we are now introducing a class

of submarines ~ the Porpoise class, in which each source of radiated ~ and

also of self + noise has been systematically treated. The results are shown

in the next two slides, The reductions in radiated noise are very large,

and in addition, the time in snorting has been greatly reduced, so that the

probability of detection has been rediiced very drastically, We are starting

os 7 SECRET
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on some trials to verify these results, which are obtained on the noise ranges

at Loch Goil and Loch Fine using our dctection equipment.

The second conclusion, is this: The era of the quietened submarine is

on us now, in 1959, and will not weit until 1965 or even until 1962,

Before considering the steps that we think are likely to be necessitated

by these facts, I would like to summerize very bricfly the research program

on which we heve been engaged since the termination of the CORSAIR program.

The new program is named VERONICA, started in March 1958 and is to end in

Merch 1961. In this program we have laid on the sea bed a projector at 900

cycles having an array of 66 elements in a rectangle 7 fect by 14 feet. This

array is trainable on bearings in a tripod 18 feet high. The pewer output

is expected to be between 60 and 80 kw. This projector, with two similar

tripods carrying hydrophone arrays, was Laid in May of this year in 20

fathoms of water in the Bristol Channel erca, One hy¢rophone array is laid |

near the Prejector, the other 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 suite? for working at a depth

greater than 20 fathems, but we are studying verious other designs to allow

us to work at depths to 100 feet, We bdlieve it may be possible to use a

cable length of 30-40 miles for projectors of this kind. Our oreatest

difficulty is likely to be the problom of ieying. We should have paper

problems by the end of our program in March 19641. |

The lessons we propose from our studies are the following:

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

Aa nee gee eegreat trouble to any passive detection system. The majority of contacts are

ot CTE8 ' SECRET
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likely to be classified "doubtful, possible submarine" from their LOFAR

signatures.

2. Enemy submarines may be considerably more silent, at any rate by

the end of the period considered, then the submarines for which the

detection systems have been designed,

3. The detection system must have a high bearing discrimination to

get a reasonable chance of showing the EOFAR signature of a target clear

of those of other vessels,

4, <A good front-to-back ratio is highly desirable,

5. Fixing by cross-bearings from different stations will assist in

tracking, but can only be carried out if the bearing diseminetion 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. j%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 required continuously for the

operation of the detection system. |

9, Plans should be made to combine active detection elements 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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Thus far we have discussed means of increasing the power and efficiency of

the SQS-4. Equally apnlicable, however, are efforts to reduce self-noise

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, particulerly 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 applicetion of hull-damping material in the

vicinity of the dome. Hull damping, dome relocation and a Limited amount

of machinery isolation are being planned for the FRAM program, which

commences this year. It should be emphasized, however, that results from

these tests are thus far incomplete and we quite obviously have a lot more

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

s.13(1)(a) es SECRET 000155
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Bottem Bounce and Convergence Zone Pronagation

As submarine depth capabilities are increasing the detsction problem is

changing from a more-or-less two dimensicnal problem of area coverage to

a three dimensicnal nroblom of volume coverage, fn examination of possible

paths of sound propagation to use for long range detection of submarines

with a deep submergence esnability will reveel that due to refraction, no

direct path of transmission is generslly available. In extremely deep

ocean arcas, of abcut 2900 fathoms, convergence zone propagation is

aveilable, which refocuses the sound in successive annular rings at

intervels of some 30, 60, and 90 miles. In most of the ocean shipping

lanes, however, the denth of watcr is from 500 to 2900 fathoms, which is-

suitable for bottom bounce operation. The criteri@ for bottom bounce am

convergence zone operation are, fortunately, identical. Each reqires low

frequency and high power, i411 soner systems under development embody

these two important characteristics.
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Summary of Project Medea Survey Results and Systems Considerations for

Sound Surveillance in the Norwegian Basin.

Chart [.- Types of Surveys

Project Medea was charged with the responsibility for collecting

bathymetric, accoustic and oceanographic data related to possible operational

systems for detecting the transit of submarines through the area roughly

defined by Greenland, Iceland, the Faeroe Islands, and Jan Mayen 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

sea for three months, two of which were spent in the operating area,

The surveys were of three general types: hydrographic, oceanographic

and acoustic, The responsibility of Bell Telephone Laboratories and

Western Electric Co. was for Caesar type agoustic survey work.

Chart II ~ Hydrographic Surveys

The Norwegian 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 eastern 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 Ocean on

the south by a series of ridges extending from Greenla,d through Iceland,

the F,eroes and Shetlands to Scotland, The Greenland=Iceland ridge has

a controlling depth of less than 350 fathoms, as does the 200 mile channd

between Iceland and the Faeroess. The Faerocs-Shetland ridge has a narrow

tortuous channel slightly greater than 400 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 navigetional controls,

In the broad Norwegian Basin, precise navigational controls were .

not available, LORAN was of little use, and only random data were obtained

Bad weather severly limited operations in this area,

Chart ITT - Oceanographic Data

A major part of the effort was devoted to obtaining oceanographic data,

with emphasis on the Greenland ridges

The ¢ ireulation 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 northwest; and (2) a cold eiirrent 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 and temperatures above

Oo apd (2) Polar water of lower salinity and temperature below Nel. Where-

ever the two types meet the acoustic conditions vary greatly ~ from season

to seagon and even from week to week Below 500 to 600 fathoms the water

colum shows relatively little variability both with respect to time and

position within the basin.

A study was made to establish the occurrence of bottom-lLimited sound

propagation. In areas which are not bottom-limited, that is, 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 Limitation are high surface temperati re

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, SECRET
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It follows that bottom limitation is considerably more widespread in

summer than in winter.

Theze 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 regions sound transmissions is expected to be goode

Cuart IV - Acousctic Surveys

Five sites were selected for acoustic studies:

North of the Faeroes, northeast of Iceland, northwest of Iceland, southeast

of Jan Mayen, and north of Jan Mayen, No survey work was possible in the

last Swo 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 source with a resonant

frequency of 97 eps and explosive charges, The courses of the source ship

were laid out to provide both sutiable acoustic runs and bathymetric

reconnaissance. |

The surveys yielded data on transmission loss, the reduction in sound

pressure between source and receiver, The loss was plotted as a function

of horizontal range, or as a function of bearing in the case of arc runS,

In addition, the ambient noise was measured, Ambient noise is always

present in the ocean and is due ch¥fly to interfering shipping ~ c¢ither

nearby or remote ~ and wave motion at the surface. Ambient noise spectra

were obtained periodically and samples at the source frequency (97 cps)

were measured almost continuously throughout the survey operations

‘

SECRET
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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=

phones.

Chart V — Survey Tracks 1955

The survey sites are shown in this chart, together with the actual tmcks

which the source ship steamed. Several runs extended to ranges greater than

200 nautical miles,

At area Charlie, there was a great deal of fishing activity in the

immediate 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-lb

charge of TNT were even obscured, necessitating the use instead of 25-lb

charges. The fishing activity, as we shall see in later charts, is especially

concertrated along the coast of Iceland, and to a lesser extent south from

Jan Mayen Island.

Note that no acoustic work 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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Chast VI - 97 cps Transmission Loss

Tne sound transmission results at sites Able, Baker and Charlie are

summarized in this chart, irea Dog has not been ineluced for several reasons:

(1) the hydrophone cepth (240 fm) is considerably less than thet of the other

sites; (2) the only long range run conducted was in constent denth woter

slong the ridce between Iceland and the Feerces; (3) the tovographical

and occenozranhic conditions differ markedly from those of the other creas.

The results of the constant cesth run showed gond transmission out to 40

miles and an abrupt degratation at ercaéter rengcs. Losses from 60 to 140

miles averoged 20 db ereater then dees weter reference levels, Thus, the

transmission at irea Dog is not believed to be typical of any area further

to the North, i.e., in the region of interest here.

The unver curve is the so-called dcep water reference curve, & year-

round averaze of transmission results on beering 047°T from the experimental

arrey at Eleuthera. Plotted aginst the logerithm of the range, the losses

from a straight line in the range intervel of 5 to 200 miles. The curve

represents good transmission in a decp ocean arca, where bottom Limitation

docs not occur during the cooler months of the year,

It so haprens that transmission at Charlie follows the refeence curve

out to ranges of about 50 miles. it greater ranres, very little data was

€

obtained,

14 SECRET
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The lower curve is intended to indicate the worst transmission conditions

encountered (excluding Area Dog) at 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 suddenly and strikingly.

The loss at 150 miles, 10 db greater then the 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 summation, the two curves portrayed are expected to roughly represent

the limits of good and poor trensmission in the area under consideration,

Chart VIL - Ambient Noise Spectra .

In this chart are shown composite noise spectra for Areas Able, Beker

and Cherlie, The higher noise curve reflects the intense fishing activity at

Cherlie. The results from Able end Beker are similer and comparable to a yeare ‘

round average spectrum for Eleuthera, . Eleuthera is en area remote from heavy

shipping.

Since neither Able nor Baker are very remote from fishing erees, it is perhaps

surprising that the noise levels are so low. The explenation may lie in the

poor transmission at short end medium renges.

Chart VITI ~ Cumulative Noise Distributions

In addition to knowing average spectrum levels, it is important to

understand how the noise fluctuates, especially et the major frequency of

interest. In this chart, distributions of 97 cps noise levels are shown for

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

000166
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consistently high and y interfering fishing vessels tribute since the

trensrission is good. The variation is not oppreciable. At the low noise | 3

areas ~ Able and Baker ~ fewer ships contribute, their individual effect is

isoleteid in time and the fluctuation is considerably greater, The everage 97

eps neise level at Eleuthera is shown for comparison, together with the limits

of seasonal variation. .

The abscissa in this graph may be regerded as the percentage of time the

noise exceeds the level indicated,

Chart IX ~ Prediction of Detection Ranges

From trensinission loss and noise measurements it is possible to estimate

the subinerine detection capabilities of a given system. Also needed ere

information on the expected redieted sound energy of submerines, the signal~-to~

noise gain of the arrey, if an array is contempleted, and the signal processing

cheracteristics of the detecting equipment.

When a submarine snorkels et moderate or high speeds, its spectrum is a

compliceted mixture of diesel and cavitation noises. Depending on the boat end

on the speed, the diesel noise will predominate in some parts of the spectrum

end propeller cavitetion in others, However, detections of U.S. submarines

traveling at normal snorkel speeds are ususlly mede on diesel shaft hermonics

in the neighborhood of 100 cps, Measurements of the pressure level at 1 yd. of

peak line components have been made for severel types of U.S. submerines, The

mean value is 64 db ebove one microber of pressure with e stetistical devietion

of ebout 5 db. This level is a spectrvm_ Jevel, thet is, the pressure meesured

in a frequency bend 1 eps wide, .

Nuclear submarines under normel operating conditions are noisier than

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

12 db quieter when opereting on @ petrol creep condition. Since 2 nuclear boat

could trensit a broad surveillence area under. quiet conditions, it is being

realistic to edopt a level of 52 dbgb for the peak 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 far removed from this frequency +s to

negate the use of 97 eps transmission loss data in making predictions, 000167

16 SECRET



Document disclosed under the Access to Information Act -

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

SECRET é

For snorkel protection in the basin area, a high cross~fix

probability is desirable and 40-element Caesar arrays 2re indicated, with

their good bearing discrimination and rélatively high array gein, The

average gain of operational arrays in the Atlantic SCSUS net is about 10 db

and we shall 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 deviation 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

of the integration time, For example, 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 in a long period is the sum of the |

probability of shorter periods, More specifically, if the probability of

detection in t minutes is p, the probability in 2t minutes is p + (1 - p)p.

Observation periods of five to ton minutes are assumed in the present analysis.

Chart KX ~ SONAR Eouation

The aforementioned factors, excluding system sensitivity, are

combined in a logical way to obtain the signal-to-noise 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 gqg468
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reception, Array gain (A) enhences the signal with respect to the noise md

hones is an additive factor. Finally, the ambier.t noise Level N is subtractec

aid sre vesrl¢ is the over-all. signal-to-noise ratio at the input to the

Tach of tiese quantities mist be regarded as representing

(0 Q re
1.

ot aa Cn i tt ~ 3 9.by ‘gd o> mmwoicible values, with a certain mvan value and a statistica)

duvietien fromthe mean, Hence the signal-to-noise ratio at the renge in

cuvstion is also a distribution with a resuliant deviation found from the

eempr2sile dissitibutions. It is thus possible, for each range value, to com-

wyk‘3@ ct=uw 4wobability density of the signal-to-noise ratio with the detection
7

+

thresho'a characteristics of the lofar equipment. The prebability of detectir

@ susmarins ab range Ris the probability of detecting on the lofar writer a

signs]. S in the presence of noise N multiplied by the probability that S/N

wiki oocur and summed over ali possible values at that range: ‘Jf this proce-

dure is repeated at a number of ranges, a probability vs, range curve can

be drawn.

Chart Xi - Precicted Detection Ranges - Snorkel

This cnart. shows probability curves for the snorkeling submarine

in the basin area, The two top curves bracketing the region iabelled "low

neise' are computed from the two transmission curves previously shown. Bath

_ prohebility curves assume a median noise level of -29 db micro b, the mean

valve of Areas Able and Baker. Thus the top curve represents Eleuthera

reference 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 expected-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 higher than the
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low noise level used for the other pair of curves,

Conservatively, one might expect a 50% detection range of 150 miles

in an area remote from fishing and 35 miles in an area of concentrated

activity.

Chart XII ~ Predicted detection Ranges - Nuclear

Since the quist nuclear submarines radiates line components 12 &

lower in level than the conventionally—powered snorkeling submarine, the

detection ranges shown in this chart are considerably shorter. The 50% ranges

are of the 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 detection ranges are expectec to be correspondingly greater.

Recommendation.

In view of the great number of fishing fleets in the vicinity of

Iceland and the banks between the Faeroes 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 2 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 Kyngdom Line and will provide a depth of detection of 300

nautical miles and a width of 750 nautical miles.

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

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

MEDE/. INSTALLATION SCHEDUL E

1959 1960 1961 1962 1963 1964 Current | i
Year

Repeaters

Procur & Man pti. ____, MEK ee j

Delivery --——____—_—__/- ---- 4

Electronics |

Preeur & Men j— j----+--—----- nt

Delivery j}—_____ ~“- +

Survey | —

Install -

Sea | -—- — -- am

Shore j +--+

Committed Millions $ GE ‘Year

Risk " » 1 7 15 |
_ Building | SECRET
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MEMORANDUM FOR U. S. STUDY GROUP OF ANTI-SU8HARINE DEFENSE OF GREENLAND -
ICELAND ~ UNITED KINGDOM LINE:

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

7 The problem of establishing an effective Greenland-Iceland~U.K. Anti-

Submarine detection barrier has been made extremely complex because of the

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

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

boat population includes approximately 350 Russian. Many of 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 are extremely difficult to record

and plot for surface surveillande purposes, Yet an accurate surface plot of

these movements is required if the fishing boat signatures aré to be effectively

eliminated, from the total of contacts developed by any 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 surface

surveillance effort that far outweighs the basic advantage of the fixed system

in reducing mobile force requirements.

3. It is lenown that our own fishing boats carry good fathometers, Loran and

two-way radio. It is understood that in addition to these equipments, some of

the European fishermen employ "fish finders" which can serve as limited range

sonars, It would eppear that a potential surveillance system is already in

being in the form of the NATO fishing boats.

4. In view of the above it is recommended that the NATO fishing fleets potential

surveillance capability be further explored for the cold war aspects of the anti-

submarine defense of the Greenland~Iccland-United Kingdom Line in the area north-=

. 000177
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OPERATIONAL ASPECTS OF MOBILE AND FINED SYSTEMS

THIS PRESENTATION IS NOT COMPLETE, BECAUSE THE.

SLIDES WERE NOT AVAILABLE FOR REPRODUCTION.

HOWEVER, THE TEXT CONTAINS MUCH PERTINENT

INFORMATION.

APPENDIX XI
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YESENTATION OF GIUK GROUP

SECRET

IN OUR CAPACITY AS THE U. S. ASW OPERATIONAL COMMANDER THROUGHOUT THE

ATLANTIC COMMAND, ASDEFORLANT HAS HAD OCCASSION TO THOROUGHLY REVIEW AND TEST

SOME OF THE ANTISUBMARINE SURVEILLANCE SYSTEMS WHICH 4RE.APPLICABLE TO THE SOLU

TION OF THE SURVEILLANCE PROBIEM IN THE GREENLND-ICELAND-UNITED KINGDOM

AREA, IN PARTICULAR, THE VP/SSK BARRIER PRINCIPLE HS BEEN TESTED BY SEVERAL

BARRIER EXERCISES. ALSO, THE LOFAR EQUIPPED SOSUS SYSTHi HAS BEEN TESTED

BY A YEAR OF COORDINATED OPERATIONS WHICH HAVE INCLUDED SEVERAL SOSUS TARGET

CONVERSION EXERCISES, THESE SOCEX, AS WE ABBREVIATE THAM, HAVE HAD AS A

PRIMARY qa THE ASCERTAINING OF THE CAPABILITY OF THE SOSUS, iND THE REQUIRE-

MENTS NECESSARY TO PERMIT THE TACTICAL EMPLOYMENT OF TH% DATA GENERATED BY THE

SYSTEM, |

THE VP/SSK TYPE OF B.RRIER HiS PROVID FEASIBLE (ND EFFECTIVE IN EACH OF

THREE OPERATIONS; NAMELY;

ASDEVEX 1-58 |

VP/SSK OPERATIONS DURING THE LEBANON PERIOD
LANTBEX 1-59

I WILL REVIEW IN DETAIL THE RESULTS OF ASDEVEX 1-58, SINCH IT WAS THE

ONLY ONE OF THE EXERCISES WHICH PROVIDED ENOUGH SPECIFIC CONTROLIED EXAMPLES

TO PERMIT THE TABULATION OF ITS EFFECTIVENESS. ASDEVEX 1-58 WAS DESIGNED

AS AN EVALUATION EXERCISE TO DETERMINE THE ABILITY OF AN INTEGRATED FORCE

OF PATROL 4/C AND SUBMARINES TO DETECT, CL.SIFY .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 AND 2 SSNs WITH 24 P2V-7 ../C BEING EXPLOYED

TO PROVIDE AI SUVEILL.NCE AND INVESTIGATE FORCES.

(OFF SLIDE #2)

(ON SLIDE #3 ¢*" PRESENT,/TION)

APPENDTX IT SECRET
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| SECRET |

COORDINATED OPERATIONS FOR THIS EXERCISE COVERED A PERIOD OF 22 DAYS. THE SOUTH ©

ERN ICELAND~UNITED KINGDOM BARRIER COVERED A 200 MILE FRONT ACROSS THIS AREA

WITH FOXCES AS SHOWN DURING THE EARLY PHASE. TWO <ditCuFT WERE ASSIGNED TO

P.ATAOL THE 75 MILE DEEP aI PATROL ZONE WHENEVER THIS BARRIER WAS EMPLOYED. THE

BARRIER WAS TRANSLATED 3 TIMES; FIRST, 50 MILES TO THE SOUTHWEST OF THE INITIAL

BARRIER POSITION FOLLOWED BY TWO MOVES TO THE NOTHE‘ST OF 100 AND 50 MILES

RESPECTIVELY, THESE TRANSLATIONS WERE INITIATED BY MESSAGE AND WERE ACCOM-

PLISHED USING 4 SPEED OF 2 KNOTS. THE TRANSLATIONS 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~FPAEROES LINE, “HILE ON THE LINE ITSELF THE

WATER DEPTH AVERAGES 250 F.ATHOMS.

(OFF SLIDE #3)

(ON SLIDE #4 S/M PRESENT,.TION)

FOLLOWING THE FINAL TRANSLATION, FORCES WERE STATIONED AS SHOWN....WITH

THREE <IRCRAFT BEING MINTAINED ON ST.TION AT ALL TIMES. THIS BARRIER WAS

EMPLOYED DURING TH% FINAL FOUR DAYS OF THE EXERCISE. FOUR TRANSITORS WSRE

EMPLOYED TO TEST THE SOUTHERN BARRIER. ‘THE AVERAGE TRANSIT SOA WAS 6,5 MILES.

(OFF SLIDE #4)

(ON SLIDE #5)

IN THE AREA OF THE DENMARK STRAIT, THIS BARRIER WAS EMPLOYED UNTIL THE FORM-

ATION OF THE PHASE 2 BARRIER THE LAST FOUR DAYS OF THE EXERCISE.

(OFF SLIDE #5) -

NORMALLY, WHEN WE MENTION ENVIROMENT IN ASW, WE TREAT IT AS & CULPRIT.

THIS WAS NOT THE CASE DURING ASDEVEX; NEAR-PERFECT ENVIRONMENT CONDITIONS

EXISTED THROUGHOUT THE FXERCISE, ISOTHERM.L WATER PREVAILED. SEA STATES

CNE AND TWO WERE THE HIGHEST. MORE THAN 22 HOURS OF DuYLIGHT PER DAY «ND

7 2° SECRET 000180



Document disclosed under the Access to Information Act -

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

S4CRET

CLEAR WEATHER AIDED VISUAL SEARCH IMMENSALY. THIS REMARKABLY FAVORABLE

SETTING SHOULD BE KEPT CLE\RLY IN MIND AS WE EXAMINE THE EXERCISE RESULTS

INSTEAD OF QUALIFYING THE ASW RESULTS WITH MANY EXCUSHS AS IS SOMETIMES

OUR HABIT; IN THIS CASE WE CAN SAY THAT THE RESULTS WERE SENSATIONALLY GOOD

(ON SLIDE #7)

OVER-ALL THE SURVEILLANCE BARRIER RESULTS LOOKED LIKE THIS. THE

BARRIER COMMANDER RECEIVED CONTACT REPORTS ON 43 OF 51 CONTACTED TRANSITS,

FOR A PERCENTAGE OF 84, THESE RESULTS COULD HAVE BEAN EVEN BETTER—FOR

ONE TRANSITOR WAS DETECTED BUT INCORRECTLY CLASSIFIED AS iNOTHER SSK, AND

FOUR TRANSITS WERE DETECTED BUT REPORTS THEREOF DID NOT GET THROUGH.

AS DIPICTED IN THE SMALLER PIE TO THE RIGHT, THE BARRIER SSNs ‘CHANGED

ROLES AND M.DE FOUR SPECIAL HIGH SPEED TRANSITS (SOA 16 KNOTS OR BETTER)

OF THE SUBAIR BARRIZR. IN THIS ADDED ATTRACTION ALL FOUR WERE DETECTED,

BUT ONE WAS NOT REPORTZD 70 THE BARRIER COMMANDER.

(OFF SLIDE 7) - |

IN 4 LITTLE MORE DETAIL, LET US LOOK AT THE SSK PERFORM\NCE SPECIFICALLY.

(ON SLIDE 8)

HERE WE SEE THAT THE SSKs WERE THE GREATEST CONTRIBUTORS TO THE SUCCESS

OF. THE BARRIER, SIXTY-FOUR TO SEVENTY-SIX PERCENT OF ALL TRANSITS WERB

DETECTED AND SUCCESSFULLY REPORTED BY SSKs ALONE, HOWEVER, WE SEE THAT

THEY WERE LOSING ALMOST AS MANY DETECTED TRANSITS THROUGH COMMUNICATIONS

TROUBLES AS THEY WERE FAILING TO DETECT IN THE FIRST PLACE, THERE WERE

14 TRANSITS WHICH WERE NOT SUCCESSFULLY DETECTED O% REPORTED TO THE BARRTER

COMMANDER--OF THESE, 7 WEE DETECTED BUT THE CONT,.CT REPORT WAS NOT RECEIVED

BY THE BARRIER COMMANDER —~ 1% TRANSIT WAS DETECTED BUT NOT PROPERLY CLASSIFIED

AND 6 TRANSITS WERE NOT DETECTED BY ANY SSK.

(OFF SLIDE 8)
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TRANSITS WERE FREQUENTLY DETECTED BY MORE THAN 1 SSK. THIS WAS FORTUNATE, ~

BECAUSE IN SEVERAL CASES OF MULTIPLE DETECTION, ONLY .. SINGLE CONTACT REPORT

GOT THROUGH TO THE BARRIER COMMANDER.

(ON SLIDE 9)

THIS PICTURE SHOWS THE RELATIVE FREQUENCY OF MULTIPLE DETECTIONS BY

SSKs IN THE SOUTHERN AREA WHERE ALL BUT 1 SSK WAS STATIONED. IT IS WORTHY

OF NOTE THAT HALF OF THE TRANSITS WERS DETECTED BY MONE THAN ONE SSK,

(OFF SLIDE 9)

THE DETECTION RANGE PERFORMANCE OF THE SSKs IS INTERESTING.

(ON SLIDE 10)

‘ON THIS BAR GRAPH, WE SHOW THE T'-ERCENT.GE OF TARGET EXPOSURES DETECTED

VERSUS THE SHORTEST RANGE TO THE TARGET DURING IT's EXPOSURE, NOTE THE

UNIFORMLY EXCELLENT BEECTION PHiFOMMANCE OF THE BQR-4a BOATS, IN SHARP

CONTRAST IS THE FAR WEAKER PERFORMANCE OF THE BQR-2B BOATS. ONE WAY TO

DESCRIBE THE COM’ARATIVE PERFORMANCE IS TO SAY THAT BQR-4s DETECTED TWO-

THINDS OF ALL TARGETS THAT EXPOSED THEMSELVES WITHIN 30 MILES, WHEREAS

BQR-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

16 MILES: THE MAXIMUM 37 MILES. ~

(OFF SLIDE 10) .

CLASSIFICATION OF SSK TARGETS WAS CONSIDERABLY IMPROVED OVER PREVIOUS

EXERCISES DUE TO THE CONTRIBUTION MADE BY THE VECTORED VP.

THE SSKs RECORDED A TOTAL OF 750 CLASSIFIZD CONTACT DURING THE EXERCISE.

THESE CONSISTED OF AN AVERAG# OF CNE 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 FaRED IN DETECTION.

(ON SLIDE 11)

h SECRET
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REMEMBER NOW THAT THE SEAWOLF HAD A 200 MILE FRONT TO COVER AND skarr

HAD ONLY A 75 MILE FRONT, SHAWOLF DETECTED 12 OF 38 TRANSITS OR 32 PERCENT,

WHILE SKATS DETSCTED 10 OF 13 TRANSITS OR 77 PERCENT. THE SKATE REPORTED ALL

DETECTED TRANSITS TO THE BARRIER COMMANDER, REPORTS OF 3 OF THE 12.DETECTIONS

BY SE:WOLF DID NOT RUACH THE BARRIER COMMNDER DUE 10 COMMUNIC/.TION DIFFI-

CULTIES. | |

THE LOWER PORTION OF THIS SLIDE REFLECTS THE DEGREE OF SUCCESS IN PRO-

“ YIDING SSNs WITH CONTACT INFORMATION. CONSIDERING NOW ONLY THOSE TRANSITS

WHERE AN SSN WAS IN A POSITION TO 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 NOTABLE THAT

OF THE 7 TRANSITORS ON WHICH SRANOLF RECEIVED CONT..CT REPORTS, ALL 7 WERE

INTERCEPTED BY HER. THE SSNs DETECTED ALL TRINSITORS THAT =EPOSED THEN

SELVES WITHIN 20 MILES, HOWEVER, SSN DETECTION OUTSIDE 20 MILES WERE RARE,

| (OFF SLIDE 11) |

THE THO VP SQU:DRONS, CONSISTING OF A TOTAL OF 2h IRCRAPT, PROVIDED

OVER 2000 FLIGHTS HOURS DURING THE THREE W2EKS OF THE RXERCISE. AIRCRAFT

WERE ON STATION 93 PERCENT OF THS PLINNED EXERCISE TIME; iN AVERAGE OF 3

SIRCRAPT WERE MAINTAINED ON STATION.

VP AIRCRAFT ON AREA SEARCH MADE 10 INDEPENDENT DETECTIONS OF SUBMARINES.

OF THESE 6 WERE BY VISUAL, 3 WERE BY RADAR, AND ONE WAS BY SONOBUOY INDICA~

TIONS BY RELIEVING AIRCRAFT ON AN OLD DATUM, VERGE VP DETECTION RANGES

ON SNORKELS WAS @ MILES.

AS A MEASURE OF THE COORDINATION SUCCESS BETWEEN VP ND SSK THERE WERE

133 ATTEMPTED RENDEZVOUS OF WHICH 123 WERE SUCCESSFUL GIVING 93 PERCENT

SUCCESS. AFTER RENDEZVOUS .IRCR.FT WERE VECTORED BY AN SSK 102 TIMIS WITH

THE FOLLOWING RESULTS: |
000183
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SSKs VECTORED VP AIRCRAFT ON 35 OCCASIONS WHEN THE SSK HELD SONAR CONTACT ©

ON AN EXERCISE 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 THAN EXERCISE TRANSITORS. AIRCRAFT WER" ABLZ TO IDENTIFY 38 OF THESE-—

57 PERCENT-/S SURFACE SHIPS, NOTE THAT IN MORE THAN HALF THE OCCASIONS

WHERE A PLANE WAS VECTORED, THE TLANE WAS ABLE TO DEFINITELY IDENTIFY THE

TARGET EITHER AS A SURFACE SHIP OR SUBMARINE. |

SUMMARIZING OUR CONCLUSIONS OF THE EXERCISE:

A. COMMUNICATIONS WERE MARGINAL BUT IMPROVED WITH PRACTICE. LATER

EXERCISES HAVE SHOWN FURTHER IMPROVEMENT. SATISFACTORY COMMUNICATIONS IS

WITHIN OUR TECHNICAL CAP*‘BILITY AND WITHIN VIBN,

B. VP/SSK OPERATIONS ARE FEASIBLE AND HIGHLY EFFECTIVE FOR DETECTION

AND CLASSIFICATION. |

C. THE GIUK VE/SSK BARRIER AS CURRENTLY CONVELVED IS VERY EFFECTIVE IN

DETECTING TRANSITING U.S, SUBMARINES DURING GOOD WX. DURING PERIODS OF POOR

WEATHER IT MIGHT BE NECESSARY TO DECREASE THE SUBMARINE SP..CING AS WELL AS

PROVIDE SOME OTHER METHOD OF T\RGET INVESTIGATION.

THE ASDEVEX 1~58 RESULTS & CONCLUSIONS WERE CORROBORATED BY OPERATIONS

| IN THE SANE AREA DURING THE PERIOD 19 JULY TO 1 SH TEMBER 1958, BRIEFLY THE .

RESULTS OF THIS EXERCISE WERE AS FOLLOWS:

(ON LEB.NON SLIDE)

64, TOTAL CONTACTS .

6 OF THESE WERE ON BARRIER SUBS RELISVING 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 SNORKELING BARRIER SUBS = 17.6 MILES
AVERAGE DETECTION RANGE ON TRAWLERS (127 SAMPLES) = 12,7 MILES
AVERAGE DETECTION RANGE ON MERSHIPS (70 SINGLES) = 12.4 MILES.

000184
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IN ADDITION TO ABOVE, 5 CONTACTS WERE REPORTED AS POSSIBLE RUSSIAN

SUBMARINE, POST EXERCISE EVALUATION OF THESE WEE AS FOLLOWS: 2 POSITIVE,

2 NON-SUB & 1 INSUFFICIENT EVIDENCE. ONE OF THE POSITIVE WAS A VISUAL

SIGHTING BY A/C.

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

BOTH THE EAST AND WEST BARRIS SUFFERED FROM FISH NOISES DURING THE PERIOD

OF THIS EXERCISE. AN ADDITIONAL CONCLUSION BASED ON THIS EXERCISE WAS THAT |”

SUBMARINES COULD BE RELIEVED ON STATION WITHOUT DIFFICULTY.

(OFF LEEANON SLIDE)

TRERGISE LANTREX 1-59 DURING THiS PERIOD LATE APRIL TO MID JUNE 1959

FURTHFR CORROBORAT ED THE EFFACTIVENUSS AND FEASIBILITY OF THE SSK/VP BARKIER.

ANALYSIS OF LANTBEX RESULTS SHOWS THE FOLLOWING PERTINENT FACTS:

“IN ADDITION TO THE SURVEILLANCE FOR RUSSIAN SUBMARINES THES WERE 36

EXERCISE TRANSITS, OF WHICH 31 WERE DETECTED, ALL CONT.\CT REPORTS WERE

RECELVED BY THE BARRIER COMMANDER, |

CONCLUSIONS FROM THIS I.TEST EXERCISE INCLUDE:

A. COMMUNICATIONS PiOBLEMS STILL EXIST BUT STILL APPEAR CAPABLE OF

SOLUTION. -

B. SONAR CONDITIONS (DETROTION RANGES) CONTINUED GOOL. ‘WO OF THE

SUBMARINES WERE OF THE OPINION THAT THE BEST RESULTS WERE OBT..INED IN THE

SHALLOW WATER AREA, | ‘

C. BIOLOGICAL NOISE INTERFZUED WITH LISTENING CONDITIONS ON SEVERAL

OCCASSIONS. | |

D. NAVIGATION F/.CILITIES, P.RPICUL:RLY ON THE NORTH BARGTER, LEFT MUCH

TO BE DESTED. -
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IN ADDITION TO TH# ABOVE CONTACTS, ONE POSITIVE RUSSIAN SUBMARINE WAS.

DETECTED. INITIAL DETECTION WaS BY SUBMARINE SONAR. CORDINATED VP/SSK TACTICS

MAINTAINED CONTACT UNTIL THE RUSSInN SUBMARINE SURFACED.

IN VIEW OF THE RESUITS TU DATE, CCMSDEFORLANT IS OF THE OPINION THAT THE

PRIMARY VP/SSK BARRIER PROBLEM REQUIRING « SOLUTION IS aN ALL WEATHER CAPABILITY

FOR CONTACT INVESTIGATION. EVEN THIS PROBLEM APPE.RS WITHIN PRACTICAL SOLUTION

WITH THE PROPOSED ADDITION OF LOFAR/CODAR TO SUBMARINES AND SURF.CE CRAFT. THIS

ADOITLON SHOULD PHEMIT THE EMPLOYINT CF SURFACE CRuFT FOR IN ESTIGATL VE

PURPOSES. FURTHER, IT SHOULD IMPROVE THE CLASSIFICATION CuPABILITY CF SUBMARINES

TO THE POINT WHERE A SUFFICIENTLY HIGH ACCURATE CCUNT CCULD BE .CO.MPLISHED WITH

THE SUBMARINES DOING ALL uF THEIR UN INVESTIGATING. THE ADDITION oP JUZEBRL

EQUIPMENT TO 4/C WILL ENHANCE THETA SiARCH w.ND LOCALIZATIUN GaP:BILITY.

IN ADDITICN TO THE PROVEN CaPaBILITY uF THE VP/SSK TYP2 BARRIER, CTHER

TYPES OF MCBILE BARRIERS, THOUGH NUT YET TESTED, APPRk ENTIRELY FEASIBIE ,

FOR EXAMPLE 3

Ae THE EQUIPPING CF AEW BARTER SHIPS WITH LOFAR/ CODAR aND EXPENDABLE

Uk ANCHURABLE BUYS. WE ESTIMATE THAT A HELICUPTER EQUI PED EARKIER SHIP WITH

LoFalt AND 4 BUCY SYSTEM SHUULD BE ABLE TU GVEA 150~200 MILE SQUakE 4G.uINST

SNORKELING SUBMAnINES. |

B. 4N 408 BAKRIMG EMPLOYING JULIZ/JEZEBEL EQUIFMENT. THIS TYPE OF

BARRIER IS SCHEDULED Fule TESTING THE MIDDLE CF THIS SUMMER.

IN ADDITICN Tu THE AS CVE COMPLETELY MULTLE DaniiTiniS,. ONE CP UUit SUSManINe

SQUADRONS HsS iECENTLY DEMUNSTHATED THE FEASIUILITY UF 4 CUuDINATED SvSUS/

SUBMARINE EaRRIbit. THIS Datiibn WaS CONTROLLED BY 4 Mi. THRic SHIP IN aN sithA

ADJACENT TO THE SUOMAitINES, [DUTH SUSUS & SUBMawINE DETECTION DaTa WaS RELAYED

To THE MOTHER SHIF Foi CoomDINATEN CP LeCaLizalTICNn EFFGTS. THIS TY uF

CaRRIER PinITS THE C.NVEUSION CP 4 SUSUS LINE & SEARING aND a SULManl NE LINE

OF BEatING INTO AN ESTIMATED PCSITION UF FAIALY HIGH aCCURACY WHEWEAS EITHER

UNIT'S DéT.a EY ITSELF WOULD HaVE iSSULTED IN 4 FPAluLY LaitGH SEACH AREA. 000186
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AS I MENTIONED EARLIER, WE HAVE ALSO TESTED THE SOSUS SYSTEM SUFFICIENTLY

| DURING THE PAST YZAR TO BH CONFIDENT OF ITS POTENTIAL. PRIOR TO TABULATING THE

SPECIFIC CAPABILITIES AND LIMITATIONS OF THE SOSUS, I WOULD LIKE 10 THOROUGHLY

DISCUSS TARGET CLASSIFICATION 4S IT APPLE:S TO THIS RELATIVELY NEW SYSTEM.

THE Daa PROVIDED BY A SOSUS IS MORE ACCURATE AND IN MORE DETAIL THaNl HaS EVER

EXISTED WITH akY PREVIOUS SUBMARINE DETECTION RQUIPMANT. TO FULLY BENEFIE FROM

THE CAPABILITIES CF LOFaR, IT IS iGCESS.RY THaT WE TAKE «DVANTAGE OF THIS

ACCURATE AND DETAIIED INFORMATION THAT HS LOPAR HQUIPMENT PRESEITS.

TO UNDERSTAND THE CLASSIFICATION CAPABILITY OF LOFAR EQUIPMENT, IT IS

NECESSARY TO UNDERSTAND WHAT IT DETECTS AND HOW IT IS PRESENTED, FOR REFERENCE |

PURPOSES DURING THIS DISCUSSION WE WILL LOOK aT 4 PHOTOGRAPH OF A TYPICAL

RUSSIAN SUBMARINE SIGNATURE. (ON R. SLIDE) |

THIS LOFARGRAM IS A 3 DIMENSIONAL DIACRAM OF TIM, FREQUENCY AND RELATLVE

SIGNAL STRENGTH. ANY NOISE GENERATING EQUIPMENT ABOARD THE TARCET VESSEL

MZY BE DETECTED, IF THE TARCET IS CLOSE ENOUGH, BUT IN GENERAL, LONG RANGE

DETHCTION IS LIMITED TO THE MAIN PROPULSION EQUIPMENT. FOR CONVENTIAL SUB-

MARINES THIS MEANS DIESEL ENGINES .ND PROPELLERS aND FOR NUCLUAR SUBMARINES,

A TURBINE AND PROPELLERS. WITH a SUFFICIENTLY STRONG SIGNAL WE CAN ASCERTAIN

CONSIDERABLE INFOHMGILON FROM THE LOFARGRll. WE Cal! FOR INSTANCE, aT TIMES,

TELL THE NUMBER OF CYLINDERS THE PakTICULAR BNGIM HaS, WHETHER IT IS A TWO

CYCLE OR A FOUR CYCLE ENGINE, AND THE@BY DETSHOINY THE TYPE OF ENCLNE, Oi

WE M&Y BE A4PLE TO ASCBRTATN HOW liaKY PXOPELLERS THEE av Ok HOW MANY BLADES

ARE ON THE PKOPELLUK. IN CaSES OF WEAK SIGNaLS WO si UNsBLE TO DO THIS.

(OFF i. SLIDE)

THE PRIMEY CAPABILITY THaT LOFak HAS, WEICH IS NOT SHARED BY OfHE2 SUBMARINE

...GLaSSIFIgitS, IS ITS ABILITY TO VERY sCCUiusTeLY MEASURE THE uPM CG THE DETECTED

SIGNAL. AS AN EXAMPIE WE WILL LOOK At . SIGNATURE OF A U.S. SUBMARINE,
(ON U. S. SLIDE)
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THIS SLIGHT SEPARATION IN THESE TWO LINES INDICATES 4 DIFFERENCE OF 15 RPM IN

THE SPEED OF THE SUBMAXINES TWO HNGINES. THE SUPMAKINE ACTUALLY KEPORTED THAT

HE WaS OPERATING HIS ENGINES wT HE SaM& SPLED. WHT I aM TRYING TO POINT OUT

IS, THAT LOFAR CLaSSIFICTION At a SHOW SITS CONSISTS OF ANALYZING THE

PRESENTATION aD DETERMINING FROM THE CHmiCTExISTICS PiGiSENTED, WHaT TYPE

OF A SCREW OX ENGINE GENEITED THE SCUND. THE ,.BILITY TO DO THIS VaxIis

MOE Olt LESS INVEXSELY WITH THE AMOUNT OF SIGNATURE Dat. PuSENTED. 10 DATE 7

WE HAVE NO DEMONSTRATED CAPABILITY TO .GiCOGNIZE THE DIFFABNCE IN THR SIGHATURE :

OF « PatTICULAL TYPE ENGINE BECAUSE OF a DIFFEtinch IN THS ViHICIE TN WHICH IT

IS INSTALLED, IN OTHHt WOWDS, THE SIGNATUM: OF A FISHING. TiaWLEX aM &

SUBMARINE WITH THE Saif TYPE OF ENGINAS AND THE SAME TYPE SChuWS agi VEU

DIFFICULT TO DIFPEMENTIATE. THEARPOuE, LOFAK BY ITSELF CANNOT POSITIVELY

CLASSIFY. SINCK MANY FISHING TRAWLINS ARE DINSEL EQUIPPED, IT IS OBVIOUS

THAT, IN AN Aik. OF CONCENTAATED FISHING, A PASSIVE SHOkl BASED SOSUS SYSTEM

IS NOT SUFFICIENT BY ITSELF, HOWEVE, THE ACCUKACY WITH WHICH IT Cal) MuASURE

PROPELLEt Oit ENGINE RPM CAN BE COUPLED WITH NADAR SURVEILLANCE O. LOFAR

EQUIPPED INVESTIGATIVE FOWCES 10 PHOVIDE AN EFFECTIVE DETECTION SYSTIM. IN

ADDITION SINCE IT MAINTAINS CONTINUOUS SUMVEILLANCE, THES OPHRaTING MODE OF

THE TARGET CAN BE OBSERVED FOa A PERIOD OF TIME aND FiOM THIS OBSERV.T ON

MANY CONT.CTS CAN BE DISCARDED aS NOT OPWkaTING IN A MODE THAT WOULD BH

USEFUL TO 4 SUBMARINE.

BASED ON OUR EXPEXIENCE TO DATE WE FESL THAT:

& THE PRESENT SYSTEM IS CAPABLE OF PROVIDING BEARING INFORMATION WHICH

IS SUFFICIENTLY ACCURATE TO BE EMPLOYED FUi TACTICAL PUITCSES, THE aDDITION

CODAR OR AWAY CURKCLATORS WILL INCHEASE THE aCCURACY OF THE SYSTEM. THEMEFORE,

NO DIFFICULTY IS ENVISIONED IN THE TACTICAL APPLICATION OF A PASSIVE SYSTEM

IN THIS AitBa,

LO SECRET
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b. DETWCTION LANGHS ARE DEPENDENT ON STATION LOCaTEON, BACKGROUND NOISE

AND AMOUNT OF NOISE GENERATED BY THE TARGET. IT IS IMPMACTICAL TO UXTRAPCLATE

THE RESULTS UF OU DEEP WATER SYSTEM INTO THE AiiA UNDE CUNSIDERATION EXCEPT

TO SAY THAT WE AB APERCACHING THE HGDICTED KESULTS WITH THE DEEP WaTt SYSTIM

AND IT IS LOGICAL TO ASSUME THAT WE WOULD MBALIZE BUSHIFS P@DICTED WESULTS FOR

A SYSTEM IN THIS ARHA.

c. AS DISCUSSED PREVIOUSLY UNDER TANGET CLASSIFICaTLON, WHILE THE SOSUB

BY ITSELF CANNOT EOSITIVELY CLASSIFY, IT CaN, WHEN COUPLED WITH FiWEER FAST

INTELLIGENCE, SURT OUT A LANGE NUMBER CF THE TaNGETS aS BEING NON-SUBMARINE.

FULTHRit, IT CAN VERY 2CCUkaTELY MEASURE THE ROTATION SPEED CF THE Fi PULSTUN

SYSTEM DETECTED. THIS PEAMITS MITHIK A DIUSCT C.NPARISON WITH LOPAR DETECTION

BY UTHER VEHICLES GX COAKEL.TIUN WITH THE SoA CF TAXGETS IN A SUITABIE SUKFACE

PLT.

THE PRIMARY LIMITATIONS OF THE SOSUS MAY BE SUMARIZED AS FOLLOWS:

FIRST, SINCE IT IS A PASSIVE SYSTEM, IT IS ENTIRELY DEPENDENT ON THE NOISE

OUTPUT OF THE TARGET FOR ITS INFORMATION. FURTHUR, BECAUSE OF ITS DEPENDANCE

ON NOISE GENERATED BY THE TARGET, THE TARGET CAN ATTEMPT TO COUNTER BOTH

DETECTION AND CLASSIFICATION BY OPERATING HIS ENGINES OR PROPELLERS aT 4 SLOW

SPEED FOR REDUCED NOISE OUTPUT OR AT aA SPEED WHICH COINCIDES WITH THE SPEED

RANGE NORMALLY EMPLOYED BY OTHER VESSELS SUCH AS FISHING TRaWLERS, AND LASTLY,

4S DISCUSSED HaRLIER, SOSUS BY ITSELF CANNOT POSITIVELY CLASSIFY A CONTACT

AND THEREFORE MUST HAVE B.CKUP OR INESTIGATIVE FORCES. IN BROOD TERMS THE

SIZE OF THE BACKUP FORCE REQUIRED WOULD VARY IN AN INVERSE ORDER WITH RESPECT

10 THE COMPLUTHNESS OF THE SOSUS COVERAGE BY CROSS BEARINGS.

IN SUMMARY, WE aT ASDEFORLANT FEEL THAT VARIOUS TYPES OF MOBILE SYSTEMS

ARE FEASIBLE ..ND WOULD BE EFFECTIVE, THE ADDITION OF LOFAR ~ CODAR TO AIRCRAFT

AND SUBMARINES SHOULD IMPROVE THE CaPABLLITY OF THE VP/SSK BARRIERS OVER THOSE

RESULTS ‘TaBULATED FOR ASDEVEX 1-58. A MOBILE SYSTIM WOULD PERMIT THE CONDUCT

| a : SECRET
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OF THE SURVEILLANCE IN THE AREA WHICH WOULD KasTEST 70 SUPPORT LOGISTD aL.

FURTHER, IT WOULD BE CAPABLE OF MOVEMANT TO A MGW AREA IN CaSE THE «REA OF

INTEREST SHOULD CHaNGE. ANY EMPLOYMENT OF A FIXED THSTaLLaTTON MUST INCLUDE

A REQUIREMENT FOR BACK-UP OR INVESTIG.TIVE FORCES. THEREFORE, CONSIDERATION

OF ., FIXED SYSTEM, ACTIVE OR PASSIVE, MUST TAKE INTO STRONG CONSIDERATION

THE DIFFICULTIzS WHICH WILL BE ENCOUNTERED IN SORTING THE SUBMARINE CONTACTS

OUT OF THE FISHING TRAWLERS OR CHER SUMPACE TARGETS IN THR PARTICULAR AKBA,

\
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MOBILE FORCE REQUIREMENTS FOR AN ANTI-SUBMARINE TRANSIT BARRIER SYSTEM IN THE

GeI-UK LINE, |

The basis for this study is the genezal directive 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 Greenland-Iceland-United

Kingdom Line, in peace, at the time of an alert and in war,

(2) In tine of war this system, when combined with suitable weapons, should

provide the meiuns of destroying enemy submarines,

(3) In time of peace the system should provide positive and accurate means

ofdetection and classification. |

(4) Recemnendations are to be made on suitable combinations of presently

available forces to achieve the most effective degree of ASW readiness in the

event of mar Tomorrow",

(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 familiar if general to

all of you and which are basic to our ¢onsideration of this problem. In the

first place, the oceanographic. environment is complex, variable and not well

known, Climatic conditions are: in general adverse,

There are concentrations ef fishing vessels in certain areas of the G-I-UK

region and this means that most of the area under consideration is subject to

transit by fishing vessels and other merchant vessel types, This is an important

factor in consideration of a peacetitie detection or suuevillance system and for

a condition of alert.

re APPENDIX “X77. SECRET — 000191



Document disclosed under the Access to information Act -

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

It is assumed that transiting submarines will be shorkel 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 reserves |

It is anticipated that in the mid range 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 submarine array sonars do not have the

ability to discriminate 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 Russian fishing vessels, or he might transit submerged for a time,

then surface with a group 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 even more hopefully to discourage them from snorkeling, so that

the transiting submarine would be more apt to have to snorkel in the SSK listen-

ing zone. 2 _ ‘SECRET 000192
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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 Little diffi-~

culty determining when it was safe to run on the surface under these conditions;

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 with a system which has no memory capability.

Now I suggest that in order to cope with this problem and operate the

barrier in a sound and organized manner that the maintaining 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 loo at a chart of the area (See Chart I).

An aircraft at an altitude of 10 to 12 thousand feet has a radar horizon of

around 125 miles so that with W-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 WW-2's could provide a surface plot in a number of ways. One would be

by maintaining the plots 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 such 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 put some additional barrier units {nto 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 of such a system.

The SSK's have certain detection and kill capabilities of their own which

we shall examine, But in addition VP type aircraft are neéded in such a barrier

sytem. It will be assumed that they will have a Jezebel and Julie cdpability,

and tentatively that 4 aircraft will be required continuously on stations 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 translate, In other words, the Lines 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 transitors will be depart-

ing their northern bases and returning from their deployed ardas so that we mst

be prepared to detect targets traveling in either direction,

The barrier is shown in the chart in the narrowest: parts 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 won't know pre-

cisely where will be the best place, It may well be that sonar conditiorm are

such that we would need to bring the barrier back into the deeper water or per=

haps farther forward into deeper water, We don't know how exactly how these

shallow areas may degrade the sonar performance,

Incidentally, I have shown here the thousand fathom curve in the 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 have 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 mst 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 be best for his purpose.

The next chart, II, shows the detection and kill capabilities for some

barrier, systems, The nunbers 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

D
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fraction of targets transiting 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 WVW=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, We 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

cycle at 3 knots and allow for a transiter with different 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 to 8 miles, essentially the results

are the same, For a detection capability by the transitor against the SSK of 4

30 miles then the detection probability is somewhat reduced; proceeding downward

on the chart we have similar tactics for the transitor for these separate force

levels,

Now I want to 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 capability. 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 how many transitors we should be able to detect, 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 contribute substantially to the classifica-

tion problem 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~

buoys and explosive echo ranging where applicable. The number of VP aircraft

required to do this is difficult to specify because there are so many 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 commmications, 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 Wv2 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 and 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 carrier groups,

In wartime the classification problem presumably will be somewhat simpli-

fied in that surface traffic should be cleared from the area if shooting commence

Now 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-

oe 
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ting a single transitori If the transitors detect an SsK snorkeling at 30 miles

range, this probability of detection is eit to somethirig like 40 percent, The

SSK's would have a chance of killing perhaps 20 percent of the transiters that

came through on this cycles

Note that on the short snorkel. 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

however; is low for the reason that it is highly likely the transitor has ceased

snorkeling befére the SSK can close to an attacks |

Note that when we have about half the nimbor of SSK we get roughly half of

the detection and kill capability that is shcwn for the first barrier, A 50%

weapon 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 relative 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 computed 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 Line would extend out

somewhat further. |

‘Notice that the relative effectiveness of the aircraft is much higher when

we are dealing with the short snorkel cycle. This is because a mich 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 kil capability added by the SSN} We did not put the SSN

in the detection for peacetime surveillance system because, assuming the same |

sonar capabilities as s Ks, he would contribute no more than a conventional

submarine, but we fourjd him to be very effective, maybe too much SO, as a

back-up for the barrier lines |

We have assumed that he, like the Ssk, has a 30smile detection range, but

that on receipt of information from the barrier lines that a target has been de~

tected or the target is on some course through the barrier system, that the SSN

can 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 extremely well because

the frequency of snorkeling makes it highly likely that the snorkeling will occur

in the SSN detection circle. It is much less effective in some of the other

cases, On the very long snorkel cycle it is notably less so,

9 : _ | SEGRE
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Now, I would like to point out that we have not addressed 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 transitor, 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 transitors 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 mich 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

requirements. _ |

If you want a barrier which has something like a 60 per cent detection

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 second barrier, we would get roughly half

of the detection capability and something Like 20 per cent kill capability.

You can project these mumbers 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 capability and maybe 10 per cent capability if we

cut the number of SSK!s, say, from 9 to 5.
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This summarizes, then, the area force requirements. If we have to maintain

3 WV-2's on station, allowing them 150 hours per month utilization, sonething

like 15 WV-2 aircraft would be required, The number 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 18 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 forces for it.

The same 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 quiet. 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 ina number of transitors through the gaps thus created,

il SECRET
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- We 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

barrier}

Finally, he might decide to send 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 account all of these factors and numerous other ones would

require a mich more extensive study than we have been able to undertake at this

times

This concludes my remarks, Admiral,
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Composition. of Working Groups

Group I: Long-Range (R&D)

CDR J. P. KELLY, USN, Chairman
W/C PAINE, RAF
S/L ACNEW, RCAF
Mr. GOSSAGE, U.K.

Mr. WATSON, U.K.

Mr. PRYCE, U. Si

LCDR: DUNTON, ‘USN
LCDR: DIEDRICHSEN, USN

Group IT: ALERT /W2n TOMORROW (MOBILE)

CAVT McGHOGH, RN, Chairman

CaPT DuBOIS,. ‘USN

LCDR JONES, RCN

Mr. VEZEY, Un ‘Ke .
Mr. LONGARD, Canada,

Dr. MASON, UsS.

CDR COCOWITCH, ‘USN.

CAPT BONNER, USN’

CDR DAHLOFF, USN:

‘CDR ‘SYMES, RN
CDR M. C. KELLY, USN

Group IIT: PEACE

LCDR. ELLIS, RCN, Chaimaan.

W/c ‘BURGESS, REF
CAPT. PRICKETT, “USN
My, DAWSON, U.K.

Mr, Ks VANS xGH, Cariada:

CDR HUEY, USN
F/LT HICKS, RCAF.
LODR MAYNARD, USN

CDR EVERLY, USN

Administrator, Moderator and Coordinator

CAPT F, N. KLEIN, Jit., USN
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PavdECT aitTEMIS =—~ae We PLYCE ~ OM

ARTEMIS has the goal of determining the feasibility of ocean

surveillance by low frequency active acousatic means, In order to acmmplish

this, the following action is being taken,

a. Establish means of a major experimental acoustic system capable

of extending the present knowledge about reverberation, propagation stability,

low frequency target strength and other physical parameters influencing

detection at "hundreds of miles,"

‘b. Conduct expcriments to assure that the techniques and siting of the

experimental system represent the optimum available in the time period,

Installation of the experimental system will permit conduct of experiments

to determine detection performance, physicel limitations, and techniques of

signal transmission, reception, and processing. applicable to ocean area

surveillance.

The primary scientific problems to be investigated are:

a. Extent of reverberation liniting on detection capability at low

frequencies and longranges.

by The limits imposed by the ocean on receiving array gain.

c, The stability of the ocean as it affects long range acoustic

detection, (These are not independent variables).

The program is planned to shed light on the following Neval problems:

a, The feasibility of providing very long range active acoustic

detection by both fixed and mobile means.

b. Methods. by which the detcction capability of passive systems can be

increased by an order or magnitude. | |

Barly in the program, a review of available knowlcdge was made to enable

the estimation of "State of the Art" snd to propose certain goals for

pnrancters of the experimental equipment discussed previously. «after much

1 CUNFIDENTIAL
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collaborative effort by the groups involved, the following values were

determined as being the most rational:

a. Four hundred cycles/second appears to be the best frequency, Target

strength falls off below lkcc, and is thought to fall sharply below 300 cps.

Sea noise decreases with increasing frequency. Equipment difficulties (size,

weight, etc.) increase inversely with frequency. Transmission loss. appears

to increase sharply above 500-600 cps, Although probably not provable

mathematically, 400 cps eppears to be at about the crossover point of curves

of these factors, |

b. A transducer of about. 1 million watts acoustic output.is required to

meke a significant step forward, ond appears retionel in that, for efficient

designs et 400 cps handling above 30-70 kilowatts, it preserts no serious cost

disadvantage or other difficulty.

c. It. is desired to estend receiver capability to the point that a

determination can be made of the limits imposed by. the operating medium. 4

proposed design has been formulated for a receiver with 45 decibel gain. Such

an array would ba aomprised of about 30,000 point hydrophones distributed

over a one by two mile vertical surface in the ocean, It appears that in

terms of time and money, this mey not be feasible and/or practical, A

lesser goal of a 1000 point element array has been established for early

implementation, with a design such that expansion toward the larger goal can be

accomplished if deemed desirable,

. ad, Early proposels heave been mrde for ocezn surveillance using the

"forward scatter" effect, known in radar circles as "Flutter". Insufficient

evidence exists (in the underwater exse) to permit basing an entire program on

this phenomena without incurring 4 sericus risk of conplete fodlure. The

conclusion was reached thet the first experimental e-nclusion instcllation

2 CONFIDENTE AL
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should be essentially mono-static but that planning should include means to

fully investigate the forward scatter by wide bi-static cases,

Experinental Facility

Plans heve been made tv install a large experimental system in the

Western Atlantic Lasin, ccmprised of the following items,

Aa Sound Source

(1) Sound Source I

ae Une megawatt accoustic output in beam 12 x 20 -degrees,

be. 400 cps center frequency; bandwidth of approximately 100 cpss

c. CW, pulse, noise modulation. |

ad. Depth of operation: minimum ~ 200 fms,

@. Site — Dermuda.

f, Installetion in May - dugust 19606

g. To be supplied with. 400 eps’ power. fron electronic power

amplifiers which are powered from a gas turbine primary plant.

(2) Sound Sour¢e II (Proposed) |

a, Greater than one megawatt acoustic cutput, in a beam about

12 x 360°,

b. 100 cps bandwidth at 400 eps.

ce CW, pulse, noise modulation.

ad, Depth of operation - 2000 fathoms.

@. Movesble, opérated frota ship.

f, No date schedules.

Ze Fowered from same plant as Source I,

B. Receiver

(1) Initial keceiver,

ae Modular - each motule to have 32 or 8 hyircphones arranged to

achieve about 30° vertical beam witth. To be self orienting.

3 CUNFIDENTEA L
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be. First array will heve abcut 100 modules..

e. To be sited in 500 = 1500 fathoms.

d, Freamplifier in esch module.

e, Each module tc have output on one pair of wires.

f£, These 100 modules to be distributed over an area about 8600 by

8600 ft on a slope,

gs To be sited off bermuda.

(2) Further Keceivers:

a. Dependent upon the results of the above receiver, extend toward

1000 modules,

C. Signal Processing |

(1) For 100 module array.

a» Beams less then 1° by 1° cver Limite’ aperture,

be Information availeble st input in analog form.

Cy eam formation by digital means for some beams,

d, Filtering ani averaging probably by photographic ~— optical:

methods,

G, Presentation by photographic means.

(2) For larger arrays:

Be Expansion, of equipment of 100-motule array as practicable.

Concurrent esearch and Experimental Programs.

The Goncurrent iiesearch and Experimental Prozram can be ‘Vivided into

two partss the first aimed at providing information relative to siting of the

major experimental installation, and the secon’ to provide information to

permit sounl “esign of the equipment ani provile carly information to permit

performance predictions.

4 CONFIDENTIAL
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Ae Information rélative to siting.

le Trahsmission over paths of interest.

>, bet dmates of reverberation in areas of interest.

8, Transmission loss versus source depth,

he Transmission loss versus receiver depth.

5. Water currents versus depth in areas of interest,

6. Weter currents versus time in,areas of interest.

7, Bottom topography in areas of interest.

8, Bottom compesition in areas of interest.

9. Effect of bottom on transducer efficiency.

Be Information relative to equipment lesign.

le Transmission loss,

2. teverberation levels,

8. Jmplitute stability with time.

4. Amplitule stability with space,

5. Phase stability with time.

6, Phase stability with space.

7. Methods of sound productions

8. Methods of providing acoustic compliance at great depths,

9. Methods of signal processing.

10, Distribution of elements in large arrays.

5 OU NFIDENTIAL
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| MISCONCEFTICNS ADCUT DESTROYERS

CaPTAIN EMMETT P. BONNER, USN

STAFF, CCMMANDEK DESTKOYER FUtCE,

Us Se aTLANTIC FILET

It seems that almost every one is his owh destroyer expert, although

he usually defers, in the case of air or submarine matters, 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 high=

light some of the more -conmion and dangerous misconceptions about destroyers

for the "DO IT YOURSELFERS",

These misconceptions amount to a freezing of Jestroyer capabilities and

tactics at the World War II level, in the face of steadily increasing

submarine capabilities.

In all cases in those remarks not specifically noted otherwise, the

term "submarine" refers to potential eheniy 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 hich: speed, maneuvering constantly

and radically to avoid being torpedoed. As a result this limits them to

active sonar, ani concurrent poor perfsormence, In reality, we are hanging

our tactics. We will stop, leap-frog, or do anything else that will enhance

our capabilities,

The misconception that Jestroyers cannot
ms
get goo sonar performance at

high speeds simply is not true any longer. Working with the Underwater

Sound Laboratory, destroyers have foun? out thet sonar domes can be improved,

when sufficient effort is applied to the problem, and today we have whole

squairons who get g:od spoke-free sonar operation at 30 knots, Further

improvement in this area appears possible,

1 CONFIDENTIAL 000212 ©
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Sy The corollary misconception is that passive sonar is not for destroyers.

In actuality, the PQR~2B sonar, experimentally installed in a ship of

Destroyer Development Group TWO, has shown that this ¢ear can make valuable

contributions to initial submarine detection and classification,

Recently this destoryer, the GLENNOM, was peturning to port from a day's

exercises and tests, when the active sonar operator made a sonar contact, As

the ship steamed on toward the harbor, the operator classified the target as

fish, ani the range to the contact opened as it dropped aft in bearing, The

active sonar operator glanced over at the unattended BQR-2B display, and saw

an unmistakable trace cf a submarine in the fish. He notified the pritge, and

the ship changed course to close the target. Underwater telephone contact

was established, disclosing that the contact was aU. Se submarine on a>

special missicn unknown to anyone in the destroyer at the time,

Further jevelopment and tests are underway to install another pessive

sonar in a destroyer of the Cperati onal Test and Evaluation Force, Also, the

SQS-20 combination active and passive sonar, with hydrophone array is now

being installed 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 misconception thet no nvise reduction

program for jJestroyers is justified, It is important to unilerstend the ains

and objects of destroyer noise reduction. What we are trying to do is simply

to cut down noise that is entering the sonar dome and thus recucing our sonar

rangee This is a vastly simpler and cheaper aim than that of reducing all

noise radiated into the water to prevent detection cf the destroyer. Let

me emphasizes We are not trying to keep a submarine from detecting the

2 CONFIDENTIAL
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: “‘Yestroyer, but merely to reduce noise entering the sonar dome, This is a

much easier and cheaper tasks

Generally speaking, the same sonar 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 $20,000

per ship to set absut 15 ab increase in source level in our current “DT

modifications to the SQS-4 sonar. By comparison, we can get 20 db mise

reduction in our sonar receiver for $60,000. The specific measures taken

were hull jampinz, sonar dome damping, and dome relocation, Again, we are

just in the infancy of improving our active and passive sonar performance by

a sensible noise reduction program.

Another long-lived misconception is that destroyers must run directly over,

or nearly over, a submarine ani attack with hedge hogs or depth charges. The

destroyer must also outcuess and outmaneuver the submarine t’ prevent him from

breaking contact and to get a kill. With submarines of increased capabilities,

including homing torpedoes to fire at the destroyer, these tactics are obsolete,

The destroyer must shift immediately to long range kill methods, Several

means exist tuday, and 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 range band, One Mk 35 torpedo hit

the tarzet submarine three times before it wrecked its own transcucer.e

Operations in a destroyer at sea are in progress now with the drone

helicopter to ‘leliver Mk 43 (and when available, Mk Ll.) torpedoes, ani a nuclear

depth charge capability will also be provided in this way, |

USS NORFOLK has begun firing tests of her 10,000 yard ASHJC 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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. ote in the works The destroyer SARSFIEID, several years ago, conclusively

demonst rated the practicability of using wire guidance for destroyer torpedoes,

She steamed in circles at high speed without disrupting the wire guidance link

to her stern-launched torpedo, |

Thus we see that several means of obtaining long range kills of

submarines are becoming available to destroyers.

The final misconception I wish to mention is thet the destroyer is

inherently a poor sonar platform, It is true that the destroyer, until

recently, had been permitted to be a poor sonar pletform, but this is due

more to insufficient effort and emphasis, than to any inherent end insuperable

limitation, In the realm of the long range active sonar using bottom bounce

and convergence 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 Unierwater Sound Laboratory, that there was no signi ficart

improvement in sonar performance to be expected by lowering the sonar 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 there

is even some remote and theoretical advantage in having the scnar at keel

depth rather than deeper in the water. |

Variable cepth sonar offers several advantages to destroyers, 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 look 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 CONFIDENTIAL
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” GF destroyer. The DESLOG program now just getting underway will provide
LOFAR-CODAR capabilities, with JEZEBEL sonobuoys. Tests over a year ag

achicved a 35 mile detection of exercise submarines:‘using sonobuoys laid and

monitored by the destroyer escort LESTAR,

The BIG DASTARD system using moored buoys, laid and monitored by

destroyers much as in the Canadian 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, SGUS type

capability; -for use. in semi permanent barriers, or at. an amphibious objective

area, or at any location neeiled by 4 theater commander, such as the Persian

Gulf or Sea of Japan.

Sonobucys also offer ‘estroyers a means of using the Jeep sound channels,

as 12,000 foct deep hydrophone arrays, now being tested, becor operationally

available,

r
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DEPARTMENT] OF NATIONAL DEFENCE V4

Ak CANADIAN AIR FORCE

RCAF G32 (Rev. 6-37)

ih Ottawa, Ontario

9 Jul 59.

Ref Your NSS 1271-8 (STAFF) (Undated)

CHIEF OF AAVAL STAFF

MS Study Group- Arcentia.

1 In response to your referenced letter received on

30th June 1959, Squadron Leader G.G. Agnew of the Directorate
of Maritime Operations has been named to represent the Royal

Canadien Air Force at the study group.

Chief of the Air Staff
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4 FILE No.NSSa122beBeovccco
(STARR)

REMARKS

(WITH SIGNATURE, POSITION AND DATE)

(as
voys \/ With reference to the proposal

; po lee Group Captain Gordon attend

REFERRED To

g

as the senior officer of the RCN

representatives. I cannot 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 nominate a suitable

officer from my sta “ Matec mony

(Jef VY. Brock)
Commpgore, RCN,

Assista Chice of Naval
Staff (Air & Warfare).

26 Jun 59
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NSS 1271-8

(STAFF)

26 a LPS? a “

Be In view of the Emergency Defence Planning .

aspacts of this etudy group, CANCOMARLANT was directed
to nominate the Canadian team. Group. Captain R.A. Gordon,

peputy Chief of Staff (designate) CANCGMARLANT will be

the senior officer of this team and will deliver the

Canadien presentation. .

Se the attendance of Headquarters personnel is

considered advisable in view of the long range AS#
planning aspects of the study and its application ‘ to ~

Straite around the Canadian Coastline.

4. It is intended that one officer from the
Directorate of Naval Plans and Operations will attend.

It is requested that I may be informed of ony Air Force

Headquarters representative that will attend in order

that a co-ordiaated reply may be made to the USN.

poen by
Or be Devolz) »

COIR OF TaE NAVAL STAFF.
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Coe _ NSS 1271-8 TD-9153

7 (STARF)

’

STUDY GROUP FOR ANTLSUEAARING DEFENCE OF - ‘

\ THB. GRERNLAND-ICRLAND-UNETED KINGDOM STRAITS AREA

- Attached is copy of letter received from ther _
Naval Member, CJS Vashington concerning Canadian . 7

participation in a Stufy Group for Anti-~Gubnarine Defence te
of the Greenland-Icelend-United Kingdom Straits Area
aponsored by the USN, This group w1il convene in Argentia,
Nfld. 8 : to 11 July, 1959. aa

a. tC In view of the Saorgency Defence. o Fleming aspectof this study group, AD MT £9. se,
the Canadian team. .

senior officer of £5: 8 toan and wilt deli ver the Canadian
presentation,

x

Be The Attendance of Headquarters persomel is
considered advisable in view of the long range AST

. planning agpects of the study and its application to

Straits efound the Canadian coastline. \

dee , ‘It ig intended that one officer from the Pirectorate
of Ray L Plans and Operations will attend, It is requested |
that ‘I may be informed of any Air Force Headquarters re-

- presontative thet will attend in order thet & coordinated

reply may bo made to the | USN, .

(H.G. Devolf)

VicewAdmiral, RON,

CHIE? OF TRE NAVAL STARR,

le pe =a | |o & =, At Bt ! | | ,
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. OR REFERENCE ACNS ( A&W)

TO GANAVHED DNPO

D/SEC/STAFF
INFO CANAIRHED

EBT 1

MCAGS 1271-1 DATED 15 MAY 19592 X

REQUEST DEPUTY CHIEF OF STAFF (DESIGNATE) BE ASKED TO REPRESENT

THE MARITIME COMMANDER

Br TOR 2521262 JUN 59
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DEPARTMENT OF NATIONAL DEFENCE

CANADIAN JOINT STAFF 9458
CANADA

* 2450 Massachusetts Ave., N.W.Reply tos Washington 8 D.C.
Naval Member U.S.A.

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,

—(c) 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 REPRESENTATIVES FROM:

Office of the Chief of Naval Operations

Bureau of Ships ,

Bureau of Aeronautics

Office of Naval Research

FORCES AFLOAT REPRESENTATIVES FROM:

Commander in Chief U.S. Atlantic Fleet

Commander in Chief Eastern Atlantic and Mediterranean

REC'D. IN DUSW Commander Antisubmarine Defense Force, UeS. Atlantic Fleet
Commander Naval Air Force, U.S. Atlantic Fleet

fe ( S Commander Destroyer Force, U.S. Atlantic Fleet
Commander Submarine Force, U.S. Atlantic Fleet

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.

- The Naval Secreta
oO
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i . !
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or

Copy to: The Canadian Maritime Commander, Atlant:
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he 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. '"

be Since the Commander Barrier Forces, Atlantic
has been appointed Chairman of this study group, the Chief of

ao * Naval Operations deems it appropriate to hold the meetings at his

Headquarters, Naval Air Station, Argentia, Newfoundland. The meeting

is accordingly scheduled in Argentia for 811 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 - capability, limitation, x
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 solution.

SECOND DAY

Discuss.and Organization of Working Groups

Working Group Meetings

THIRD DAY

Formulation of Recommendations

Finalize Recommendat ions

FOURTHDAY

Additional meeting if required.

Voi! oteCQ * pn r. — i cece cceee 3/ 000229
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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,

gemerereTOTOcR,

Be > ~*~» ee
OMMODORE
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SECRET NSS 1271-8 (DSS)

NAVAL HEADQUARTERS

.
Af

MEMORANDUM TO: /BNPO
ACNS(P)

A/S DEFENCE OF STRAITS

References: (a) NMWS 8100-1 Vol. 3, NMWS 6101-13 to
Naval Secretary dated 13 April, 1959

(>) DNPO memo this file dated 5 May, 1959

(c) SA/CNS memo this file dated 11 May, 1959

DSS is in agreement with Naval 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 Canadian 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 Area Surveys Policy Committee at this time. If,

however, 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

Committee.

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_BSS LT’
3

DEFENCE OF STRAITS

“References: (a) Letter CANCOMARLANT to Naval Secretary,
MCACS: 100-1 dated 23 April, 1959.

(on file NSS 1612-10 ABC 21)

(b) Mimtes of 19th Meeting of Area Surveys
Policy Committee, 9 January, 1958,

NSS 6101-13.

(c) 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 called,on 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 looking at
present problems on the defence of straits,

3. In reference (c) 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.

he 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,

CEH Poandur

F. H. Sanders,

Scientific Adviser to the

Chief of the Naval Staff. rf

OTTAWA

11 May, 1959.

cc: ACNS(P)
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SECRET HCACS , 1271-1

STUDY GROUPS FOR ANTI-SUBMARINE DEFENCE
OF STRAITS AREAS _

Reference: (a) NMWS 9100-1 Vol. 3 oO Sn HUG
NYWS 6101-13 dated 13 April, 13959

(b) CANCOMARLANT’s 2014552 February, 1959

\ ah Information supplied by reference (a) has
S 4Y been noted with interest. It is now intended that the

w team from this Command be composed of the following,
yd ( 0 amending reference (b).

. » Staff Officer Coastal Defence ~ LCDR Bilis, RCH —
VO Air Operations Officer ‘ Squadron Leader Hewer, RCAF ~

[Ss Command Scientific Officer - Mr. J. Re Longard, DEB _

co * and one senior officer of CANCOMARLANT staff, probably i

ced the Chief of Staff or Deputy Chief of Staff, to be named
wo when the date of the meeting is known.

v- Original signed by

G.H. Davidson

for REAR ADMIRAL

MARITIME COMMANDER ATLANTIC

Naval Member of the Canadian Joint Staff
F<

(Washington), _
2450 Massachusetts Avenue, NoWe,

Washington 8 DGog USA. REFERENCED LETTER PLACED ON

Copy to: The Naval Secretary, = jAT\-B | 1D

Chief of The Air Staff. anp PASSED To St fF
an eeee Tea dias eanvees

- 000233
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NSS. 1271-8

( STAFF )
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MEMORANDUM TO:

A/S DEFENCE OF STRAITS
< DSS

BW IMOAS 9.
This problem of A/S defences of focal transit areas

is indeed very great with even more imolications than the

establishment of the DEW 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 matter

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

“Teelandic Straits Study Group by a planner, an operator, and

a.researcher,

3. This will greatly essist in the preparation of Canadian

plans for the defence of Canadian Straits which are now

underwey 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 initiative 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

jeopardize Ganadian plans for Arctic sovereignty claims,

ue, The active consideration" mentioned in DUSW memorandum

igs a telephone conversation between himself and LODR 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 Strait is

apropos to this subject. This situation might have been

avoided if the Mepping and Charting Plan had been put to its

proper use and implemented, There is no general require-

ments plan and imolementation programme for the submarine

defence of Canade; hence the Bellic Isle Strait situation,

6. The Arctic Defence Planning Group will include Belle

Isle Strait in its deliberations.

LIEUTENANT-COMMIAMDER, RCN

OTTAWA,

5 Mey, 1959.
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Orrick or SENIOR NAVAL LIAISON OFFICER
(U.K. SERVICES LIAISON STAFF), CANADA

THE ROXBOROUGH, 95 LAURIER AVENUE WEST

OTTAWA, CANADA

SECRET

The Naval Secretary,

Department of National Defence,

Naval Service Headquarters, :
Ottawa, Ontarioe

$1-2-18-11F

7th May, 1959.

REC'D ing

Afs DEFENCE OF THE STRAIT OF GIBRALTAR ©

With reference to the A/S Defence of the Strait of

Gibraltara survey of wartime experience, post war exercises and

trials has now been completed and Copy No. 7 of Med. 007071/14

dated lst January, 1959, is forwarded herewith for retention.

fot a ;

2.G.

. Re G. Dreyer,

Captain, Royal Navy.
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_ SECRET. si
. Bur Pliarod - ier Canada

SECRET/DISCREET .

A/S DEFENCE OF THE STRAIT OF GIBRALTAR

This ‘survey of past experience obtained in the anti-

submarine defence of the Strait of Gibrlatar has been split,into

the following sections:-

oe . Part 1- Survey of Wartime Results.

‘Part. 2 = -An analysis of Post-War Exercises. —

Part 3.- Evaluation of 4/S Equipment on Location

Part 4 «. Comparison of Results obtained in War, Post-war Exercises
_and Evaluation Trials.

SECRET
Rawr Ree ad (ou Crrec chor 000239
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A/S DEFENCE OF THE STRAIT OF GLBRaLTaR

PaRT 1 - SURVEY OF “.RTIME RESULTS

INTRODUCTION

During the 1939-45 war Italian submarines transitted the
Strait of Gibraltar in both directions in the course of participating in

the Battle of the atlantic.. German U-boats were sent through the streit

into the Mediterranean maintaining a sizeable force there. To put this

picture into perspective it is convenient to summarize for the period ,

of. the war the number of transits involved and the successes achieved

by the defences which consisted of ships and circraft.

TABLE 1 - SUBMARINE TRANSITS OF CHE STRAIT, 1940~ Ld

(a) Italian

Number of transits westbound 44
Number of trinsits cestoound 13

Number of detections by defences 0

(bo) German

Number of transits attempted 79 (all eastbound)
Nuubsr of transits achieved 62 ‘

Number of transits abandonned 8 (6 were damaged)
Number of detections by defunces 16 (9 sunk,

6 damuged and

turned back,

4 eontinued transit)

ae The pattern of events during these war years’ can be. seen to fall

into a number of distinct phases which have been well d’scribed in Reference

1 from which most of ths following informetion is taken,

"SHORT HISTORY OF ZVENTS

3. ‘The first phase may be considered to cxtend from 8th June. 1940

to the end of November, 1944. ' Initially the imvediate defence of the Strait

consisted of a small force of »/S trawlers (occeasionelly destroyers of Force
H were available) ond a squadron of London flying boats of which on cveragu
about six were survicesble <t any one time. The letter «ttempted to maintain

patrols up to 150. miles east of Gibraltar. it the end of 1940 the oir patrols

were reinforced by 3 Ru.F. Swordfish floatplanes and during the same winter,

190/44, six Naval Swordfish aircraft operated as well. None of the aivroraft
had ».S.V. capable of detecting U-boats.

le Transitting submit wincs tide the pessage of the norrows at high
specd on the surface at nizht, the outer pitrols forcing them to remain

“submerged until sufficiently close in. Durin., thu above period 43 Italian

submarines (30 westbound,13 castbound) and 14 German U-bocts (211 eastbound)
made the transit «end none werd Gdeotuctede

be In November. 1941 the RP. reinforced lts squadrons at Gibralter

with 3 Sundurland lyins bo:.ts and 6 Hudsons while for the period 27th
November, 1944 to 26th January. 1942 Swordfish aircraft (from HM. S. aRK
ROVAL) fitted with a.S.V. Merk II were also used. The Ra. aircraft
either had no redar suiteble for night use or if they had no means of

Lllumineting a night contact. However the extension of the RwF. patrols

forced the U-boats to submerge by dey and attempt the Strait passage at

night on the surfi.ce when the Swordfish were operating.

/6e ee ee
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6. 4s & result during the two month period of Swordfish patrols

6 of the 21 U-boats attumpting transits were detected, cll set night.

One U-bost wes sunk end the other 5 were damaged and forced to turn

beck. These results persucded the U-boat commend thet the trensit

was becoming too hazardous, the subterincs heaving no efficient redar-

detecting device. Tne wediuw U-bort, the type cuncerned, found its

battery hecvily strained if forced to subuurge for even short distinces

if céught in adverse undervetor currents in the vicinity of the Strait.

(Larger U~bosts were considur.d too vulnureble to »/S attack and too

valuable for use in the Mediterraneen}.

fe at the und of 1941, a Yype 271 Reder set wis erected on Buropa Point

but this did not result in the interception of any U-boats.

8. attempts to enter the Mediterranean were resumed in October 1942

and from then until January 71943 15 Germen U-boats made the passage without

detection. In addition an Itellan submcorine made an undetected transit

westbound. Thess successes would seem attributable to the fect that since

October th: German U-bosts had been equipoed with the Metox radar search

receiver. Generélly, unless continuous aircraft radar was observed, tu

passage through the narrows was made on the surface.

‘9. - During the e.rlier part of this period the patrol aircraft consisted

of Roa.F. flying boats and Hudsons, which were effective only by day, and one

neval Swordfish end one Valrus squédron. However, from the end of 1942

the Ra.F. Wellington aircraft equipped with Leizh Light, u.S.V. and lethal

depth charges formed part 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 ettempted. Five got
through undetcotud but two wore sighted by day on the surface by distant air

patrols and sunk.

141... Then in Scotember, 1943 the wcllingtons with Leigh Lights were
Fitted with ceuntimetric redar which the U-boats could not detect. Of tivo

attempted transits in Septucber both were detected by these air patrois at

night, one béing attacked but menaging to get throuzh, the other deing so

damaged as to be forced b.ck. Tos latter wes subseguently damaged again

by a day air patrol. as & result of this two U-bocts still attempting to

get through were recalled, «sulle ths intended sailings of three more were

cancelled.

12. The next count.rsove ceme from the German side with the fitting of

the Naxos search receiver which wes capeble of detecting centimetic radar;

this was from October 194.3 onwards. In addition the U-boats had now improved

underwater endurence which enabled them to make the Streit submrgede «as
a result between December 1943 end mid-February 1944 7 U-bozts made the transit

undetected, remiining submerged. through the narrows. However there was en

intervening period October/Noveuber when the Straits patrols were especially

strenythened on the basis of intelligence reports end in the course of 5

attempted transits only two got through undetected. One was detected at

night and sunk by a Leigh Li,ht Vellington, one was destroyed by the Strait

surface patrol after detection by © convoy escort and a third wes sunk in the

Streit by Leigh Light Wellington and surface vessels.

43. The final phase from mid-February to Mey 1944 was dominated by

the: arrivel of a USN. Catalina squadron fittsd with magnetic airborne

detection equipment (W.a.D.). In this period 8 U-boats attempted transits
but only 4 got through. Three of the others wurs detected by MaeD.

a@ircraft and destroyed «s a result of joint action by aircraft end surface

ships. The othsr U-boat gave up the attempt after spending twelve days

off the Strait, and returned to base after this no more U-boats were

ordcred: through the Str.it.

[1s wa cc ecccccere
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4 he During this phase the U-boats planned their passage sO 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’ @urrent below 100 - 150 feet that the MaiD. aireraft were able

to detect them

Other. Planned fransits

- 456 Post war intelligence has indicatud that altogether the Germans ©
ordered 95 U=boats to undertake the passage of the Strait into the

Mediterranean, Of tnese only 79 U~boats actually reached a position of

attempting the transit.

16. Of the other 16, 2 were ettecked 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 bases. 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 defects before getting near to the Strait. Ones on its.
way to the Strait sank as a result of a collision with another U-boat. And,

eS already mentioned in paragruph 11, during a period of success by the defences

the U-boat command recalled 2 attempting the passage and cancelled the sailings
of 3 others.

17. The available records do not indicéte whether, and if so how many,
Italian submarines ordered through the Strait did not for various reasons reach

that. area.

Summary of Submarine Transits. and Losses

18. . The sequence of events recorded above has been tabulated briefly
in Table 2, In sum, between June 1940 and Mey 1944, of the 123 attempted

transits (92 Eastbound, 31 Westbound) 106. were successful (75 Eastbound,
31° Westbound). of the: remainder 9 were sunk and 8 submarines abandonned the
attempt, 6 of these heving suffered damage while the other 2 were forced to

give up the attempt in the face of the defences.

ACHIEVEMANTS OF THs DEFENCE

Periods of Success

19. It will be clear from the above record that, as has been well pointed

out in Reference 1, there were four distinct periods when the defence became the

master of the situation forcing the U-boat coumand to give up further transit
attempts, at least temporarily. The first period, November, 1941 - January

1942, coincided with the introduction of night air patrols heving suitable a.S.Ve

to detect submarines; subsequently the Germans introduced a suitable search

reeciver to counter thise The second period, September 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 recviver. In the next

period, October-Noverber. 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 Fubruary - May 1944 when the Ma.De airoraft
were introduced; the Germans did not develop a counter move to this.

achievements of Different Methods of Detection

20.°- It is apparent that the records aveilable do not include the. number

of possible, or confirmed, detections made 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 experience was that even if contacted

by asdic the water conditions were such that contact was often lost before

accurate. attacke could be made, ~~ -
Le accutane
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21. Perforce ignoring the possibility of such other detections, we

lay summarize the results obtained (described above in paragraphs 3 - 13)

for: the various forms of detection as follows:-

TaBLE 3 ~ CLASSLFIC..TION OF DSTHCTIONS

+ OP DETRCTTON BREA OF DETSCPION sy tomate.
MODE OF DETRCTTG nPPROACLS NaRROwWS wee

7“ T

| airoraft - Visual 2 | ~ 2
Radar 4a 6 9
Mea. De ee 3 x 3

Total by aircraft 3” 9 14.

Ships . a , 4 4

| Indeterminate (Recorded ~ 4 1)
“fas joint action by

ships and aircraft)

Totals oe 4% E48

* There are in addition two other radar d.tuctions the area euncerned
being uncurtain.

For present purposes the narrows have becn dufined as the arca of water betwen

5° 20' W and 5° 55' Vi, the approaches being rather indeturmincty areas, buyond

the | narrows that were patrolled by aircraft operating from Gibraltar.

22. The various types of aircraft involved heve been noted in previous
paragraphs but the records to hand do not provide any indication of the ov. rall

amount of fiying thet was undertaken. aircraft carried out patrols Obviously

Over both nirrows and the approaches. In the early stages the distant arca

suarches Weru carricd out only to the vast, extending as far as 150 miles from

Gibraltar. © Later on the patrols were also undertaken in the west approaches,
and it was to the west that ell the distant air detections took place, that is on

submarines that were approaching the narrows. The MaeD, aircraft were
employed normally on diy patrol in the west part of the narrows between
Camarinal Point and Malabats Point, a leg of 16 miles, particular attention

being paid to water duspur than 400 fathoms, the width involved being about hs
miles. On thé occasion of one Mea.eD. detection this nonnes parrot line of tio
aircraft was supplsemnted by a suecund patrol ling off Gibraltar as a result

of .a U-boat bduing sizhteJ to the westward by aircraft on he previous two days
( these visual detections ary not included in Table 3, vide paragraph 20).

236 Surface patrols were carried out by ./S trawlers and on occasions Dy
destroyers and it appears that these were undertaken either-in or near to the

nerrows; thers is no mention of ships operating further afield Here again

the numbers of ships cone:rnud and their amount of séa time is not recorded.

Damage to and Sinking of Submarines

Ole Subsecu quen nt to the detections noted above the defence forces wi the

inflicted damage or sank the submarines concerned. The following’ table2G

classifies these results by the force involved:-

[TABLE oc eaccccccccccces
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TABLE 4 - RESULTS OF aTTACKS BY. SHIPS aND alRCRAPT

- FORCES INVOLVED U+BOaTlS: DaMaGeD U-BOATS SUNK

aircraft 6 be

Ships 7 oe | 3

Indeterminate / - , 2

(Recorded as joint

action aircraft-

ships)

Totals . 6 a)
eee

In the case of the U-boats sunk by joint action it seums highly likely that

the surface units provided the finel coup-de-grace, Thus in total it might

be said that ultimately aircreft were responsible for preventing 10 transits
and ships for 5 transits, efter the initial detections had been followed upe

Relative Effectiveness of Ships and wircraft

254 With no data on the extent to which ships and aircraft were

employsd in the defence of the Strait it is not possible to put figures to

their relative effectiveness in either gaining detections of submarines or

inflicting damage on thei In every case except one (or possibly two)
aircraft were responsible for first detections which subsequently led to

damage or destruction. However this is only to be expected as the aircraft

employing visual or radar detection has a much higher search rate than a ship

employing asdic detection beering in mind the probable distribution of forces.

26, On the other hand surface ships gained in importsnce in the subsequent

attack phase, probably being the dominant partner in the achieving of kills.
\

CONCLUSIONS

t

2/e In the early stages of the wer up to November 1941 57 submarines
transitted the Strait before any successes were achieved by defences.

28° Subsequently the defences which consisted of eircraft and ship patrols

attained a fair degree of control of the Strait during four distinct periods.

Taree of these can be directly attributed to the introduction of new detection

equipment in aircraft, two being radar and the third magnetic airborne detection

equipment. after the introduction of twetric and later cent’metic radar the

Germans ebandonmed further transits until theirU-boats were fitted with

appropriate Search receivers. after the introduction of MaD. they attempted

no further transits. The other p riod of success by the defence, an

intervening one, arose froin the special strengthening of the patrols on the

basis of intelligence reports of the approach. .

29, Thus from November 1941 to May 1944, out of 66 attempted transits,

17 were prevented by the defences in various wayse
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TaBLE 2{ SUMMARY OF VaARTIM® SUBMARINe TRANSIT” ,WD LOSSES ae
° .! 7 eae

"

i
&

" PERTOD DEVELOPMENTS IIT NO. OF aT TEMPTED | NO. OF DEPECTIONS ND SUCCESSES OF
DEFSICES FORCES SUByaARINE TRaANSITS SUCCESSPUL } FORCE INVOLVED THS DEFANCH

| ; | TRaliSITS :

8 june 190 - A/S Trawlers _ 43 Italian) , astbound

26th Nove 1941 6 (Serviceablej London. 4h German ) “ |

‘| Blying boats af None None
3=9 Swordfish 30 Italian Westbound

27th Nove 1941 -j| additionally 21 German Eastbound 4 6 by aSV Swordfish 1 S/ii Sank and
26th Jan. 1942 3 Sunderlaads in the narrows at 5 Sfiis. daraged

6 Hudsons for dey butrols . night and sent back by

and Sworéfish (ACV Mx. IT} Swordfish ~ |
for ni.jnt oatrols 4 s/t Save up 1

. attemp te |

Sept. 19/2 - Ho aS V.1l Sworefish 1 Italian Westbound 16 - None None \

Jen. 19435 acddition:lly, “Yalrus 15 German Eastbound £

Squadron i

. ae tee ene fo

april-dune From ond of 1942, 
P

15.43 additionally “elli.stons 7 Germen Eastbound ; 5 2 by Day air Patrols | 2 S/M sunk by i
with Loish Lights, ASV and in the approaches airoreft 5
Gepth charges ‘

Sept. 1943 Wellingtons fitica with - 2 German Restbound - 4 2 by Wellingtons at 4 S/M dazaged and |
' em Radar : . ~ night sent back

23: Octe 154.35 - Patrols specially . 5 German Eastbound os 2 4 by Wellington at T+ SAM sunk by

2 Nov. 1943 strengthened - night aircraft
4 convoy escort 1 S/M sunk by ships
4 Wellington/surface in narrows

patrol 4 S/M sunk by
aircraft/ship

- . ection

Dec 1943 ~ lf. German Eestbound -. ~ 7 None — None
Mid Feb. 1944. :

Mid Febe1 S44. - Catalina Scuadron | _....). 8 German Eastbound ©. -}- ae 3 by Moue-D. aircraft | 2 S/M sunk by ships
May 194... {with MeieDe in narrows 1 S/M sunk by

aircraft/ship

action

4 S/M gave up ju

attempt. {s
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4/S DEFENCE Of THS STRaIT OF GIBRaLTAR

PaRT 2 - aN aNaLYSIS OF POST-WaR EXERCISES

INTRODUCTION

There have been six post-war exercises held between 1951 and 1957,

involving the defence of the Streit of Gibraltar against transitting submarines.

The general features of these exercises end the results obteined are presented

briefly in Table 1 while further details are given in appendix a.

GENHRaL DESCRIPTION ND FORCES INVOLVD

2 In the various exercises the subm.rines have transitted the Strait

in both directions to a variety of different plans. They traversed the narrows

at depths varyins from periscope depth down to 400 ft., while in all cases they

found it necessary to snort for some period in the avproaches, on the way in to

the Narrows and/or after passing through them In sows: cosus two or even three
submarines were transitting the Strait ct ebout the sane time.

ee In some Gxercises the territorial wet.rs on either 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 miles

he The defending forces heve varied considerably in makeup and in the way

that they were employed. Destroyers/frizates were normally kept to the Narrows
operating generally in patrol groups but sometimes singly. aircreft invariably

carricd out reconnaissence patrols in the approaches, 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 equipped with M.a.D. were cmoloyed as a barrier

patrol across the narrows. Helicopters with dipping asdics and M.F.V.s using

sonobuoy equipment have also operated in the narrows. On one Occasion a

submarine was employed in an SSK in an area in the approaches while in another

exercise a submarine wes used purely as a passive listening platform

DETECTIONS «aCHIEViED
'

5. The overall result from all these ‘exercises may be summariged as follows:-

Number of submaring transits : 3

Number of transits dutected 19

Estimated number of "kills" 14 (9 by ships
(2 by aircraft

In addition to the "kills" given, a few more detections mede by aircraft may

have lead to kills but the probability could not be assessed, Somewhat more

thin half of.the transits were m@de in the eastwerd direction

6. Perhaps of more sisnificance is the ovevall number of detections
achieved, some submarines being detectea several tinss Dy indervendent forces.

during a single transit. a submarine hevin, bD.gn detected or killed

normally continued its trensit. However in o or two isolated cases the

submarine was hunted to exhaustion, that.is its battery was used up; it

then had to complete its transit on the surface in an out-of-action stetuse

&part from such cases it may be said that tne different defending forcss,for

instance the gircraft patrolling the approaches and the ships in the nurrows,.

were given equal opportunities of gaining on initial detection

/Te Oe eeeneteetee
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Ye Where a combination of forces has Deen involved in a particular

incident, with one force gaining the first contact and bringing in another,

any follow-up detection achisvsed by the letter ass Deen seperately 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 exercises as follows:-

TaBLE 2 - SUMMARY OF INITIAL DETECTIONS

vm . . :

~~ Location

a Approaches | Narrows Total
. Mode of Detection ~~."

& , . #
nireraft - Visual | 44.(10) 1

Radar re . ~

EC.M. 4 ~

Mose De ~ 5

Total - aircraft 49 6 25

Helicopter - Dipping - 4 1

Asdic '

Destroyer/Frigate 2 6 tp 8

asdic

MF.Ves with - 2 2
sonobuoys

Submarines Ss - 0

, Shore based E.C.M - 4 4

. eee e ~ .

Totals 24 16 37

te
*vigure in brackets denotes number of transits detected; four

submarines were detected twice each by visual means.

For the purpose of simple clawzification of location the Nerrows heve been taken

arbitrarily to uxtend between the longitudes of Cape Spartel 5° 55' W end of

Gibraltar 5° 20' W. The term approaches covers all areas outside these narrows

which have been used in the exercises. During one exercise a ship carried

out E.G. searching but no success wis achieved.

EXERCISE FACTORS »FFECPING DSTECTION

De Before studying the effectiveness of the various defence forces

employed it is necessary to note a numbur of significant fectors which must

be borne in mind as having effected the performance of the various types of

ia/S equipment.

Direction of Transit

40, Of the 34 transits cerried out 20 were vastward bound and ik

westbound.

[119 eeveseweeceees
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11.6 The direction of transit could have an influence .on the depth at

which’a submarine is taken through the nerrowse The general pattern of

currents in the Strait is made up of an vastwerd-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 greater depthse

126 In practice there was no consistency about the depths employed;

for instence on westbound trensits nearly all submarines spent some time at

periscope depth or snorting while at least two went through at periscope

depth all the way.

13. The depths of transit could influence the performance of asdic

equipment in the narrows and of M,a.D. also used thuree This is discussed below

4 le There is also a question of intelliy nce, On a number of occasions

the defence was aware of the direction from which the initial threat was

coming; and subsequently in the course of an exercise afte: obtaining some

detections it was possible to estimate which side the submarines lay, when they

had to undertake several trensitse This influenced the disposition of the

air reconnaissance with a bias to the side of the threat. However there is

no reason why this should have effucted the nutioer of detections made. It

could however have an effect on the number of kills obtained, For en aireraft

detecting a submarine on the way to the narrows could call up support from ships ‘

there, but a detection gained on a submarine at the end of its transit could

not be followed up.

The need for Snorting

156 The submerines were ell of a conventional type which could not complete

a fully submerged transit through the approaches and the Narrows, end they

found it necessary to carry out some periods of snorting. Althouzh snortin,; wes

carried out by one or two submarines for short periods in the narrows, the

méin area for it wes in the approaches. No record is .véileble for the total

number of hours spent snorting during these exercises. However a comment

given on the exerciss M&DFPLEX DRAGON was that the submarines spent more time

snorting then might have been expected.

16.- This of course gave an op ortunity for patrol sireraft to detect

submarines visually or by redar. Regarding the submerines' opportunity to

avoid detection by radar it should be notud that only 7 (203 of the total)
of the transits were undertaken by subinarines having the appropriates sevaren

receivers. On’the aspect of visual detection the submarines were criticized
in one exercise for not keeping suequate periscope lookout to avoid it.

17s The weether Was commented upon in 5 out of the 6 exercises. In tarce

of them it was reported as Deing good. throushout. Good visibility and calm

seas aided aircraft detections either by visual or redar tasanse In MeEDPLMA

EPIC the weather ruled out flying operations for less than 15% of the exercise

period, but was otherwise satisfactory. In SfRsalTS ONE the weather

deteriorated half way throughs.

/Asdics Conditions .....eceeee
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Asdic. Conditions

18. It will be noted that the period of the year when five out of

the six exercises were carried out was between the beginning of February and the

middle of May. This is considered to be much the best time of year from the

point of view of asdic conditions in the area, and so ships, defending

submarines and M.F.V.s using sonobusys «ll benefited. On the other hand

transitting submarines might have a slightly better opportunity for pickins

up surface ships and so to evede them, but they would not gain to the same

extent as the ships with active asdic.

196 One exercise, STRAITS TWO, was carr.ed out in saugust/September, which

is a bad period for asdic conditions. This was the only occasion on which

helicopters using dipping asdic were employed but this equipment might not

suffer to guite the same extent as shipborne asdics.

ACHIEVEMENTS O8 THE DIFFSRENT FORMS OF A/S DETeCTION

Air Patrols over the soprozches

» 20. From some points of view it is conveniunt in the present context to

classify together the visual and radar detections by aircraft on patrol in the

approach areas. To some extent they are complementary and quite often the

aircraft on these patrols relied on visual search in daylizht and radar et

nivht but it is not possible to estime te how many fiyinz hours were spent on

each,

a1. Flying hours are recorded for some exurcises as the total number

flown and in others for "on task" tise only; this difference will not be

of significance here. Unfortunately the hours flown in STRaITS ONE

and GIBORFLEX are not available so it has been necussary to assume a

reasonable utilization of the aircreft avaliable, The following teble

presents the hours flown and the number of detections meade during the

various exercises. - ,

TABLS 5 - VISUAL aND RaDaR DSTSCTIONS BY sal RCRAPT

| -BXERCIS# | a/c HOURS! NO. OF DETECTIONS HOURS DETECE IONS
FLOUN DETZCT IONS PER 1000 | FLONN PER

HOURS | PER DAY | TRANSIT

MEDFLEX ABLE! 730 40(8)* 4h 9 44.00
GI BORFLEX ((400)) 0 0 | ((50) 0

-ISTRAITS TWO . 524. 3 x 6 50 - 0650
MEDFLEX DRAGON 4.26 5(3) 42 66 0.7
MEDFLEX EPIC 288 | { 3 | 0. 25

2068 79(15)* | |

b J

Pigure in brackvts () indicatus number of transits detcctud

wheru this differs from numbor of dutuations,

Thus in total there were 19 dutvctions .cnii-ved through cbout 2100 hours
flying, ise. 1 detection per 410 hours. as will be sucn from the couove
table there is « considerable variation in the frequency of detection,

put this is only to be expected.

[22 @eneeseenese
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226 & more valid comparison between exercises is the number of detections

made divided by the number of submarine transits compared to the flying

intensity, say the hours flown per day. Figure 1 is a plot of the results

on this basis. It is seen thet three of the five points lie closely to a

straight line through the origin. Of thu others, one refers to one detection

only, and the remainin,; one to one transit only, and these may therefore be

reasonably ignored as being inedequate samplus.

256 Due to the particular plan under which transits were undertaken in

STRAITS ONE no combarative result from this uxurcise can be given. The

submarines spent considvuruble ovriods in the eastern approaches endeavouring to

attack a Task Group and on average they operated for about 5% days each; this
is nearly twice as long as re uired for a normal transit through the particular

area concerned. aireraft thervfor. did not hive their usual opportunity of

detecting submarines in transit. It 18 nuted however in appendix A that aircraft
made 6 detections (visual end redary on tus 7 subwarines operating, the

planned intensity of flyin, bein, 72 nours per day.

Lhe The general trend of the curve is to be expected. The submarines

have to snort for more or luss a fixed proportion of their time on their way

through the approzches in order to have 2 satisfactory battery condition

when trinsittin, the narrows. The greeter the f.cquency at which aircraft

cOver the approach areas the gruater will be thse probebility of a trensitting

submarins being detected. The general smoothness of the curve must however

be considered fortuitous considering the small number of detections end transits

‘involved and the variation of conditions between exercises; diffurent types of

a@ireraft heve different capabilities as 1 rds visuel end radar detection of

snorts and periscopes, These performence figures which very with sea state

are known and are of course not affected by conditions in the Strait.

oe Making assumptions about aircraft spceds ,visual sweep widths, and

typicel search arees in the appraoches toxzether with a submarine spwed and the

proportion of the time that must be spent snorting a theoretical detection rate

depending on flying intensity may be durived. a« note on this is wiven in

Appendix B. If every part of the grea is swept et least once per hour, a

frequency which it is often assured would pr-clude snorting if the submarine

wished to take avoidiny action on every occasion, then.¢ submerine huving to snort

for say 4 hours pur day would be detected on average 12 times during one transit

with the aircraft flyin, 1030 hours per day. With no evasion on the part of

ths submarine at lover flying intensities the détection rate would vary in direct

proportion with that intensity. This is given as the dashed linc in Figure

1. Variations in the numerical figures put to the assumptions would vary the

slope of this curve except that the extent of the approach wrtas to be swopt

has little effect. Therefore the closeness of the exercise points to the

theoretical curve is not sivnificant end of course some of the detections were

made by radar, possibly at nicht. However the general trend of the ficld

rusults with increasing flyi., intensity conforms with the theoretical arvument

and it would seem safe to orouict now the detection rate would be increased

with more flyins, if only rataw rou_hly.

26, Considering instead the number of uifferet trinsits detected, es opsosed
to the total number of detections, it is sesn from Table 2 thet in totel 15 were

obtained either visually or dy redar ag: inst 23 transits undertaken. This

corresponds to one transit detected per 140 hours flying.

2/. although there are no svounds here for comparins the two forms of

detection it should here be mentioned again thet redar accounted for four

detections ageinst fourtecn visual. The significant point is that only one

of the radar detcctions was achieved szuinst a submarine fitted with an

apvropriate search ruceiver. This subuarine which wes surfaced by night (it

had previously been sewn snortin. by day) was obliged by exercise orders to

cross the SSK arva in a given time; botn these detections may be unrealistic

Therefore against submarines fitted with SH/F D/P and prepared to take

evoidinys action to pruclude radar detection the detection rate achicved in

these exercises may be down by perhaps 20 = 250.

[25s cavveaceees 000251



én:

depth and 400 ft. so that the expected swucp width,was not more than 200 yards,

. Mim? AEE. OE

Document disclosed under the Access to Information Act -

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

SECRET/DISCREET .

‘ Page 13

ECM - Aircraft, Ship or Shovs

28, There was only one detection oy aireraeft ECM, ond this was on a

submarine which transmitted as it was getting close to the narrows. No

records are available on the uxtent to which submarines used their radar

nor the amount of time that aircraft kept a watch on such transmissions.

It can only be deduced that ECM can offer merely a bonus on detections by

aircraft patrolling the approaches.

25- No deductions may be made about shipborne equipment, Usa-1, which

was used by one ship in one exercise without success.

30. One detection by the Gibraltar search receiver led to a patrol :roup
discovering the submarine in the narrows on the surface showins navigation lishts.

It is questionable whether the submarine wes being too helpful on purpose. One

other intercept was obtained durins the same exercise. It is considered that

such interceptions are not typical of « wartime situation and that should an

enemy submarine resort to radar in the vicinity of the Strait the transmissions

would be directed away from Gibraltar where the existence of a search receiver

mizht be suspected. -

31. The only other point to be rade is that the range capabilities of i

BCM intercept equipment are known and of course are not affected by the location iy

undér discussion. | \

Magnetic airborne Detection

326 The results obtained from the two exercises in which Ma.D. aircraft
. ~ 1 . . .

were employed on @ barrier patrol ucross the narrows were as.follows:-

Tab’ & = ben.D. D&T CTIONS .

‘EXSRCISE NO. OF S/ti | NO. OF
; TRaNSITS DETZ OL IONS

-
MEDFLEX ABLE 40 ! 5 (2 detections en same

Submarine _)
| MEDFLEX DRAGON: | 7 O (6 transits while a/c
| | on patrol)

. nel
‘

The remarkable difference in M.4.D. achievements can be accounted for py the

different conditions prevailing in the two exercises.

33. In MEDFLEX aBLE about & aircraft were available to patrol a 1.7

mile barrier; territorial waters were being respected. It appears also

that all the submarines transitted the narro.s at depths of 120 ft. or LSS,

and the detections were achieved on submerines at depths butween periscope

depth and 120 ft. Under such conditions it is shewn in Appendix C that,

assuming typical submarine spv.cds and widths of MvaeD. swept paths, a

probability of detection per transit of 50% by a sinszle aircraft on patrol
is quite & reasonabl. one,

3h. On the other hand in MsDFLEX DRiGON only 4 aircraft were available
to.carry out a Mua.D. patrol along a 12 mile line between Gibraltar and Ceuta.
territorial waters were bein:, used-in this exercise. In view of the shortage.
of aircraft the period of patrols was arranged to cover the most likely times
of submarine transit and this wes managed on six transits out of seven. The
depths of the submarines on crossing the patrol line varied between periscope

with the equipment being fairly nuw to the aircrews. Under these conditions
the probability of detection by a sinule eirer.ft on patrol is perhaps 20%,

[30 thaG cececccceece
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A
4so that on average only one detection could have been expected during MeDYLEX

DRAGON (sew Appendix C).

35. assuming an attainable sweup of 500 yards, which corresponds to a

vertical separation of not more than 600 ft. between aircraft end submarine,

it is estimated that to provide a 12 mile barrier with a 50% probability of

dstection would require 2 aircraft continuously on patrol.’ In other words a

force of purhaps 12 aircraft.

36.. Ma ae De also made contact on two occasions with submarines which had
been previously detected by other means, one visually and one by aircraft radar.

It has been sug.zested that 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.a4.D. follow-up was attempted. ,

Destroyer/Frigate Patrols in the Narrows

Af The following table summarizes the detections achieved by ships'

asdics during the patrols in the narrows and closely adjacent areas:~

TABLE 5 - aSbDIC DETACTIONS-

EXERCISS TOTAL NO. OF S/M NO. OF.
NO. OF SHIPS TRANSITS _ DETECTIONS

STRaiTS ONE 7, 6 1

MEDFLEX ABLE . 5/2 5/5 Lf

GI BORFLEX 6 4 0
STRAITS TiO 0/3 - Bf3 0/0

MEDFLEX DRaGON 5 7 2

MEDFLEX PIC 5 A .

8

! |

N.B. Where 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 casese By
so doing it has been estimated that the total period that ships spent steaming
during the course of these exercises was 30600 snip hours approximately; it is

considered that this figure is not in error by more than 10% It must be

noted that there is a corisiderable variation in achievement with no apparent

correlation between exercises even allowing for the fact that in three of the.

exercises ships hed the simpler task of defending a narrower channel when

territorial waters were beings respected. However the total number of detections

is after all very small and so it is necessary to consider just the overall

achievements of the ships. Ships detected six submarines in the narrows ~ in

accordance with the definition of “the Narrows" in this paper - and two others

just outside, one 8 miles from th. ‘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 frezuency of submarine transits, but it is useful

when comparing the performance «with other forms of s4/S detection ageinst the
same submerine "threat". ,

39. It may be questioned whether this figure of steaming hours per _

detection is a fair criterion since, although shios occasionally operated
singly, they generally patrolled in groups. Ships in consort would some

of the time be sweeping the sate volume of water and therefore the overall

probability of detection in a random sweep in the absence of evasion by the

submarine would be lower than if they operated separately. On the other

/nand aeseocaeciere
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hand a pair of ships, possibly operating a barrier patrol in the

confined water of the Strait has probably more than double the chance

of detection of one ship since the submarine has a much more difficult problem

of evasion. It is appreciated that ships operate in groups from the

advantage gained in the atteck phase but tnis would not seem to offer a

penalty as regards the rate of detection yer ship patrol hour.

— De However, results do not enable any comperison to be made on the

relative effectiveness of ships operating either singly or in groups in the c

Narrows. ‘ ,

te It has already been mentioned in a previous, section that all but

one of the exercises were carried out during a period in the year (of four
months) when asdic conditions are good. “hile the other exercise STRAITS

THO was in August/September, only in Phase III of it were any surface ships

employed - and they gained no detections,

Lee The actual ranges of detection that were achieved are not available

-but on one occasion tracking was resorted at 2300 yards in the Narrows, a

much hisher figure than is often the case thure. Of the submarine 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, vaguely; deep, while in two

cases the depths are not available, These results are inadequate to form a

judgement on the performance of hull-mounted asdics as rugards depth of target.

It may be that depth is not a critical factor during the spring months, whereas

“with temperature gradients at other times of the year it certainly can be.’

4.3e The conclusion must therefore be drawn that the results obtained

of 8 detections from 34 transits cannot be regarded as typical round-the~year

averages end may in fact be very optimistic.

. bles In STRAITS TO the ships patrolled out as far as 6°. 1,0! 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 Asdic

“U5. Only in STRAITS TWO were helicopters employed and just one initial

detection was achieved from a search in the Nerrows, so no conclusions can be

drawn on their use. However it should be noted that this was at a difficult

time of year for hull-mounted asdics, and the detection was 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 a submarine

which was then at 200 ft. depth. On no other occasion did a submarine pass

within 1000 yards of a helicopter.

MF, Ves using Sonobuoys

46. M.P.V.s using sonobuoys had. varying success as indicated in the

following table:-

TABLE 6 - MeF.V. SONOBUOY DETECTIONS -

ae

i DEPRCTIONS ;OPPORTUNITIES FOR| EX2RCISE | PaTROL

| | DETECRING TRaNSITS | WADE i!
| ; |

, ; i

| STRAITS TWO | 2 BY DaY OFF GLbRaLTAR L(?) 0

MEDFLEX DRAGON 2 BY DsY OFF TART FA 3° | 2 |

| MSDFLEX EPIC | 2 DAY & NIGHT Tt NAkHOWS | 2 0
| : i

[lle usecase
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ATs In the report on STRaITS TWO it was noted that the ME.V.s had

considurable clessification troubles and it was doubted whether the use of

non-directional sonobuoys was a useful supplement to defence of the Strait.

However in MEDPLEX DRsGON, again using non-directional sonobuoys MF.V.s

gained two detections out of three transits that took place during their

patrol. In MSDFLAX EPIC on the other hand directional sonobuoys were employed

but on the two occasions that detectéons miaht have been made the submarines were

proceeding at a silent speed.

48. No firm judzement can be made with so few results and it can merely

be said this type of defence at least showed promise.

A/S Submarines

19, Here again experience ls too Limited - and somewhat unrealistic ~

to form any definite o»sinions on the value of a/s Submarines. In MEDFLEX ABLE
the defending subm:-rine oo rated as a listening post in an arva to the NN... of

the narrows prohibited to both sidss and gained only one Hl. bearing, and

this was but a doubtful contact. In MaDPLEX DRaGON the SSK was given a haven

about 50 miles square in the “estern spproacnss. Conditions were unrealistic

in that the transitting submarines had to know of her presunce and were

obliged either to snort (and cavitate) or to go deep through her area. She

gained only two contacts and these were after having been alerted by her

co-opurating eircraft who hed seen snorts. . Ranges of these contacts are noted

in appendix A as are the closest distances that the other transitting submarines

came to the SSK without being detected.

ast

Differences from Vartime Conditions

50. Mention has already been made of 4a fuw situations which were not.a

realistic simulation of wartime conditions and may therefore have affected the

efficacy of various forms of a/S detection. For instance one submarine was

detected once when snorting by day end subsequently when on the surface at night

when she was obliged by cxercise conditions to traverse a particular arca ina

given time; in the absunce of this requiremunt it 1s not possible to predict

whether she would still have found it necessary to snort and so be detected.

On another occasion a submarine was found in the Nerrows on the surface burning

navigation lights.

51. Exerciss reports have elso commented on the presence of large numbers

of fishing vessels in the area which complicated the task of aircraft radur

search and caused the wastage of time in the investigation of large numoers of

contactS.e In vwertime the situation would probably be very different.

52. Comiunt was wade! earlicr that in some cases "intelligence" was aveilable

to the defence of the dirsct.un of tue probeble threat end air patrols, in

particular, were planned accordinzly - nut always successfully timed however.

Similar intelligence may sometinus be avallable in wartime.

53. On the oth:-r side the transitting submarines knew of the existence

and the approximate whereabouts of en A/S submarine wich was opposing theme

| ble These are all intengible factors so it is not possible to say to what
extent they influenced the results obtained, but it is probably only to a

minor extent.

COMPARISON OF DIPPSRENT FORMS OF A/S DETECTION

De The only forms of s/S detection which were employed to a sufficient

extent to justify any comparison buing made wore the reconnaissance air patrols

in the approaches, the airoraft M.a.D. barrier patrol across the Narrows, and

the ship patrols in the narrows and adjacent waters. It will have been noted

/that the es geee ees
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that the intensity of operation of ships and aircraft varied consid rably from

exercise to exercise, but in the pruceding parevrephs some attempt has been
mede to explain the variation in results achieved and to derive a figure of

performance.

Reconnaissance Patrols v MA.D. Barrier Patrol

56.6 _ Using visual, radar and B.C. means, reconnaissance patrols in the
approaches gained 20 detections - 16 diffurent transits, 4 submarines between

detected twice cach. This amounted to one detection per 110 hours flying, or

one transit detected per 140 hours flying. It was estimated that if the

transitting submarines maintained the same proportion of time snorting as shown
in these exercises then maintcining an intensity of 60-70 flying hours per day

there would be a 50% probability of detecting any transit.

57. On the other hand it was estimated that, assuming a sweep width of

300 yerds, an intensity of 50 hours per day by Ma.D, aircraft was nueded to

provide a 12 mile barrier with a 50°> probability of detecting cach transite.

58. Thus it appears from a détection point of view aircraft on a Mm

barrier patrol are somewhat more effective than aircraft on area searches if

both operate at a rate of 50 hours per day.

Reconnéissancty air Petrols v Ships in the Narrows
rs ——

59. It was sevn warlier that there was no apparent correlition detween

ship activity and nuwocy of transits detected so it is only possible to judge

the performance of ships im the arvrows und nearby over the whole set of

eXErclsess. The result wes 6 detuct.ons or 1 for every 450 - 500 hou cs on
patrol,

60. The fairest comparison is then with the overall performance of aircraft

on area search of transit detection per 140 hours. Thus one aircreft on patrol |

was worth 3 0 4 ships on patrol, purely as regards dutection potentiaL. This

must be treated only és a rough comparison. It may for instence be oogected
that ships spent a proportion of their time m-rely following up coiutacts gained

by aircraft which had no killing capebility; no figures ere ava eble for this.
On the other hand nvérly all the ship time WES spent during the Pe ‘riod of the

year when asdic conditions are goods

FOLLOWING-UP OF CONTACTS AND ACHIEVING KILLS

Fellowing-Up of Contacts

61. fable 1 lists the 6 occasions where initial detections gained -by

one force were followed up by contact being gained by snother force. For

example there wis one incident of ships being successfully homed into an

aircraft M.A.D. detuction. Incidentally the report on the exercise in

question noted that this was the i occasion out ef five opportunities

where M.a.D. contact was held long enough for a surface unit to be homed in.

Also in Table 1 are those cases where. ong tyoe of giroreft ds pection equipment,.
say M.a.D., took ov.r successfully from an initial ‘detection by other ieans,

say radar, in the same eireraft.

62.. The limited number of examples however precludes any deduction except

that the wide varlety of these "handovers" demonstretes that useful opportunities

were taken for cO-Ovcreution between tas forces involved.

/Kills eve c cee ceee.
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Kills

636 The following table compares the number of occasions on which forces
gained initial detections or follow up.contacts and the corresponding number of
kills achieved:- .

TASLE 7 - ESTIMATED NUMBER OF "KILLS"

FORCE ; — DETECTIONS ESTIMATED
INVOLVED OR CONTACTS NO, OF KILLS

. : at
Aircraft 25 2
Helicopters 

0
Ships 44 9
MPVs | 2 0

Submarines 2 0

*In M&DFLEX ABLE although aircraft gained 16 detections it was not
possible to assess number of killss

‘As to be expected these figures shew that the ships were the major factor as
regards gaining kills of submarines. sircraft had to rely only on "depth
charges" to gain success; the employment of an airborne homing torpedo could
have made a great difference to this picture.

_ Contacts falsely classificd as Submarines

646 In the tauree larsest exercises of those being discussed the number
of contacts which were classified at the time as. submarine but subsequently ©

analysed as incorrect were catalogued and these are summarized belowe

Aircraft Radar , 9
, | Visual 4

: M A.D. 26

Sonobuoy 5

Lig Co Mg 4

Helicopters Dipping Asdic Leet

Ships Asdic 4
E.C.M. (Large no ~ equipment new to operators).

MF.Ves - Sonobuoy 2

S/Ms Sonar. 3

This number of incorrect classifications, 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. figure, the major proportion of
which’ apolied to the Narrows. However it was coneluded that aircrew and MHeQ.
would quickly learn of any permanent non~subs. encountered on a fixed

patrol line.

/ SUMMARY : Cece ecere eens veees
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SUMMARY

66. Six post war exercises have been carried out involving the Afs
. defence of the Strait of Gibraltar. During the course of these 35 submarine

transits heve been made of which 19 were detected and it was estimated that

11 of these would have resulted in kills.

676 These results nave been acnlieved by a wide variety of forces, ships,

MF.V.s, Submarines, aircraft und helicopters ageinst conventional (snorting)
submarines. No firm: conclusions could be drawn regarding thé efficacy of

A/S submarines, M.F.Ves and helicopters in view of the small numbex of occasions
on which these were employed. The results obtained by aircraft carrying out

visual and radar searches in the spproaches seem to justify some figure for

their effectiveness in the form of probability of detection for a given intensity

rate of flying. The achievements of Ma.D.. aircraft opsrating a barrier patrol

across the narrows have been shewn to conform to theoretical predictions,

within broad limits. The detections achieved by ships can only be accepted

at their face value of 8 detections in the-course of some 3500 hours steaming

(to be compared to 1 aircraft detection per 110 hours flying) but it must bep

borne in mind that even these results were all achieved in the period of the

year known to be the best for asdic conditions.

68, Further conclusions drawn from these trials are deferred to Part 4
of this paper in order thet account may also be taken of the results of

evaluation trials of various A/S equipments discussed in Part 3.
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(4 TABLE 1 — SUMMARY OF STRAITS TRA T EXERCISES

DATE AND DEFENDING FORCES SUBMARINE TRANSITS | NOs OF | NO. AND NATURE OF NATURE OF ESTIMATED NOe PARTICULAR FEATURES .

EXERCISE 1° TRANSITS | INITIAL DETECTIONS FOLLOWUP 1 OF "KILLS"
ne : . . DETECTED 3 AND LOCATION . CONTACTS. .

1 26/2 4/3/54 6 FFs and 1 Ocecn 6 (3 Eastbound 2 } 1 Ship Asdic A } 2 by surfece * Territorial waters used,

STRAITS ONE M/S ; 3 Westbound)» . 1 Gibrelter Scarch “41 Ship Vigual forees Submarines wort also carrying
21 Aircraft | | Reeeiver N | after search . out patrols in Eastern Approacheg

(plus 1 intcrecpt) . receiver. against a tronsitting Tage Forcap

4 = Approaches (Sub on surface . ,

N = Narrows showing noavig-

» ation lights)
4 —

26/3 ~ 2/1/54 5Des (Fr) or 2 FFs (Br) 10 (7 Eastbound | 7 | 9 A/C Visual A 1 3 by surface Territorial waters respected,
MEDFLEX ABLE 1 S/M (Br) 3 ¥estbound) 1 A/C Radar A forces Chennel only 1,7 miles wide whore

8 Shacklctons . 1 4/c Ect £ “4 A/C Visuel ? by aircraft M.A.D. A/C patrolled .
6 P2V—5 MAD : 5 bic MAD N efter A/C ECM (not assessable) Arca limited to FW to 2°22m,

6 Pave. | am k Ship Asdic( BW) 4 Ship Asdic ‘ S/Ms could not choose optimun
6 Lmcasters q (14) _ efter 4£/C MAD times of trensit

_. { A.D, borricr patrol |.

3 = 4/2/55 6 Ships 1 (Rastbound) 0 ~ - ~ S/M had 2h hr, choice of:transit. | @&
GIBORFLEX } 6 Shackictons ' time. Had to’mort for 6 hrs, ot

west of 7°W. Pe
- , 1 oe : FS

26/8 = 5/9/55 3 DDs (Br) in last 6 (2 Eastbound 3 } 1 A/C Visucl N 1 Hclicoptur after | 1 by surface Territoricl weters respected, o
STRAITS TWO phase 4 Westbound) : } 2A/SRodor & A/C Visucl forces (plus MPVs dcylight only tn

3 MFVs ( sonobuo}s) / | Helicopter 1 Ship Asdic after |1 possible by Good visibility ond calm sea. O
| & Neptunes (non HAD) DIL W "game A/C Visucl | A/c) is

£ 8 Gennets 1 A/C Sonobuoy ; ‘3
8 Skyraiders after A/C Rader

8 Avengers }

5 Whirlwinds

(exc. 2 days)

1 — 20/4/56 | 2 CHs (Br) ond 3 Fr. 7 {5 Erstbound 5 | 4 A/c Visuel A 1 MAD efter a/c 2 by surface Torritoriol voters used.
MEDPLEX DRAGON Ships 2 Westbound) 4 4/0 Redar A Redar foreces MFVs doylight only

3 MFVs (Sonobuoys) 1 2 Ship Asdic N } 2 S8/M cftcr A/c 2 by cireratt Asdic conditions very good

1 S/M (U.S.) 2 MPV Sonobuoy N isucl {probabics) tronsitting submarines kno of
6 Neptunes (U,S.) . . ; ’ Silke

4, MAD A/C (Br.e} M.A.D. berrier p2trol.
9 Shackletons (Br.)

5 Harpoons (Port.)

4 Neptunes (Fr.) . AY

5 ~ 42/5/57 i FFs (Br) & 1 Fre h (2 Eastbound 2 1 A/C Visual A + MAD & Sonobucy 1 by surface ‘| Territorial waters respected "
MEDFLEX EPIC Ship 2 Westbound) - {| 4 Ship dsdtc N after A/C Visual forces “MFVs day and night. nN

2 MFVs (Sonobuoys), : 2 A/C on task at any tine, . O

Shadkletons

Neptunes os

| i i ¢- ee 000259
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PART 2 ~ AN ANALYSIS OF POST-WaR EXERCISES —
uy

APPENDIX A ~ DETAILS OF EXERCISES — .

STRAITS ONE (Phase D of CFX 51) 2662.51 = 4.3551.

Defence Forces

Employment 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 SCAVATG, MERMAID,
MAGPIE, LOCH INSH, LOCH ALVIE).

1 Ocean /S (Br.’) (RIFLEMAN)

3 Halifaxes

6 Sunderlands

8 Lancasters

4. Privateers (U.S.)

Surface ships employed as two Task Groups

in and near to the Narrows. One TG of

2 FFs was only so employed for last 3

days. «ireraft except Halifaxes, patrolled

in various areas between 7° W and Greenwich

meridian. Planned that at least 3 a/C on

patrol continuously, Halifaxes kent for

special sorties.

In addition there were 17 DDs which were
employed in the a/S protection of a Task

Force during its passage through the exercise

area.

6 (aWPHION, TABARD, TALENT, TSRSDO, TOKEN,
TRUMP). , ,

One further SM, ACHSRON, in the exercise
dia not undertake a transit having been

detected when attempting to attack Task

Foree entering Gibraltar.

6 ( 3 Eastbound, 3 Westbound)

The 3 eastbound having started to the west

subsequently operated in areas in the

eastern approaches against the T.F.

The other 3 started in various selected

areas in the east, and moving successively

into different areas eventually undertook

the transit. i

2 transits of narrows snorting, 1 on surface
with navigation lights buming, 3 unspecified. .

2 (1 Eastbound, 1 Westbound)

1 by ships 15m Bast of Gibraltar after

eastbound transit.

1 by Gloralter search receiver, and the

sais sub. was subsequently detected by

patrol zroup in narrows. (SAi was on,

surface burning navivzetion lights. )

- 2 by surface forces

9- contacts were gained by ships in the

remainder of the exercise; some as a result

of S/M action... These are ignored in the

present analysis.-

’ /6 detections eek eee eee ee
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False classifications:

as Subméerine

Area of Exercise :

General comments 3

(2) MEDFLEX ABLE Part 1

Defence Forces — :

Employment and

Location

‘Submerines transitting:

Number of transits

(26 = 2563.54)

6 detections (5 visual, 1 probably radar)
were made by A/C on S/Ms operating in the

area but not at the time in transit.

These other detections led to 7 S/N sunk

and 2 damaged by 4/C, 4 sunk by ships,

and 3 sunk by combined action,

ships )
aircraft)

41 b . .
y in the whole exercise.

3 by

Area between 7 and Greenwich meridian.
Territorial waters used in the Narrows.

Due to the combined nature of the exercise

there is @ certain arbitrariness in the

separation of the Straits transit feature

and the rest. It is fairly reasonable to

include only those ships employed in the

local defence of the Narrows. On the other

hand A/C were denied their opportunities of

detection since the S/Ms never undertook at

one time their Pull passa 3 through the

approaches.

Weather was good for radar end visual A/C
sightings till 28/2. From 1/3 - 4/3 cloud

and rain. Sunderlands grounded for 2 days

asdic conditions were good.

264 3s 5h ~ 264. 5h

Phase 1 5 bas (Fr. )(BERBEKS, KaBYLE,

SOUDANAIS, BaMBARA, MaLGACHE)

6 P2v-5 (iaD)(U.S.)

6 Pov-k (U.S)
8 Shackletons (Br.)
6 Lancasters (Fr. )

Phase 2 2 DDEs (Br. ) (AHIRLVIND, ROZBUCK)
(30. 3. 54> | 4 S/¥t. (Bre) (TALENT)
Qebe 5h} air effort as in Phase 1

Patrol aircraft searched areas out to 60

miles westward and 150 miles eastward.

. P2V-5s and Shackletons employed on MaD

barrier patrol.

No particular aréas allotted to ships.

Given freedom of action to follow up sfc
contacts.

S/ii as listening platform to Nw. of Nerro:s ‘Se

Phase 1 > (Fr.) (ANDROMEDE, ARTEMIS) and
1 U.S. (TIRANTS) (U. Ss has SH/? D/F)

Phase 2 3 'T' Class'(Br.) (TUDOR, TOKEN,

TSREDO) and 7 'S! Class (Br..)
(SENTINEL)

Phasé 1 5(3 Eastbound, 2 Westbound)
Phase 2 5(4 Exstbound; 1 Westbound)

all at or about P.D. in Narrows, except

ond. .

/frensits detected .esscceees
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Transits detected

Nature of. detections

assessed kills

False classifications

as submarine

Further comments: on

detections

ared of Exercise

General Comrents
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Phase 1.- 4. (plus 1 possible fleeting contact

; by patrol group. .

Phase 2. 3. ' ,

5 MAD detections in the narrows; 2 on same sub.

by different A/C. In one case patrol group

successfully homéd in, Some disagreement about

degths of detection} final report gives1 at

PoDe, 1 snorting, 1 at 120 ft., and 1 detected

twice (g hr. int rval) 80 ft.

9 a/c visual in approaches (8 in west, 41 in east).
2 transits were observed twice each.

1 a/C vidar in approaches (east)
4 s/C ECM in approaches (in west) followed up by
visual.

4 ship asdic (3 in narrows, 1 in approaches to

west). ell in Phase 1.

3 by surface forces.

not possible to assess for #/C.

8 by 4/C MAD

1 by A/C Visual

2 by a/C radar

1 by ship asdic

1 by ship &CM

MAD gained 3 other contacts on S/its in

non-exercise status. .

2./C radar and 1 A/C visual were also on

S/iis in non-exercise status.
SSK had one HE bearing but this is only a

doubtful contacts

Territorial waters avoided. «area lay between
7°H ‘and 2°22" 3 the small area of the western
approaches into SaCLaNTS area was thoroughly

covered by air patrols making snorting impossible

without detection. 3 S/Ms having to make return

transits so betrayed their presence.

MaD patrol simplified as chennel Was 5 only 167
Miles wide. oe

Reconnaissance air patrols consisted of 90 sorties

- 730 hrs. on task, areas small in west,

inedésuately covered by 2 b/C- in east.

Meny good air contacts were lost before SAU could

get to the area. Only one M.D held long enough

for SAU to take over.

Heavy merchent traffic prevented S/lls being

detected at night when snorting or surfaced.

S/is not able to choose time of transit to take
best advantaze of hydrographic conditions.

Weather conditions good aiding A/C radar and
visual detections. '
Good time of year for sonar conditions. —

/(3) GIBORFL= eeereeetoe
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(3) GIBORFLEX 3.2.55 - 4.2.55.

Defence forces

Employment of
forces

Submarines

transitting

oe

Number of trensits :

Transits detected

Gensral comments

6 Ships

6 Shackletons

Ships in 43 patrol groups of 2..

1 (Eastbound)
At 280 ft,» in Narrows.

0

S/M obliged to snort for at least
6 hours west of 7° W and had 24 hours
choice of transit time.
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(4) STRAITS TWO

Defences Forces

Employment and

Location

Submarines transitting

Number of transits

Transits defected

, Nature of detections

Assessed kills

False classifications

as S/M.

.
«
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Phases I and IIT 26. 8.55. -~ 5.9.55.

Phase I 3 MFVs with non-directional

26.8.55- sonobuoys

31.8.55 4 Neptunes (non-MsD):

8 Gannéts

8 (4?) Skyraiders
8 (4?) avengers
5 Whirlwinds (excl, 28-29. 8.55)

Phase IIl 3 DDS (AGINCOURT, BARROSA,
(31.8.55- OCGROUNNA.

5.9.55) Remainder as in Phase I

2 MPVs patrolled by day off Gibraltar.

Naval a/C opcrated area searches by day,

the Neptunes by night.

Whirlwinds to investigate datums to 60

miles, and carry out searches in the

Narrows at times favourable to submarine

transit.

DDs as one group to the west of narrows,

patrolling as far as 6° 4O'W.

2 (TRUNCHEON, TUDOR). TUDOR had no ,
SH/FD/F. TRUNCHBUN could detect AN/APS31,

not 4PS20.

(1 Eastbound, 2: Westbound).

(1 Eastbound, 2 Westbound).
‘2 Westbound deep through

Nnarrowse

2 Westbound, deep(day)/ ©

snort (night)
4 Eastbound 300' in narrows

1 Eastbound snort

(Bastbound) —

2 (41 Eastbound, 1

Phase I 3

Phase III 3

Phase I

- Westbound)

1 ey hvlicopter dipping asdic on S/M

stbound at 250 ft. off Gibraltar

(Range 1100 yds. )
4 4/C Visual on snort off Tarifa, Westbound
followed by helicoptcr d/asdic’ (S/M at
200 ft., range 430 yds.) and surface

ship asdic.

1 »/C rader on snort (TRUNCHE EON eastbound
could not detect »PS20) followed by

sonobuoy tracking in western epproaches.

1 i/C redar in western approaches on snort

of S/ii eastbound, followed by visual.

1 by ships

Possibly 1 by aireralts,

7 disappearing radar contacts. |

5 sonobuoy (4/c) .
4 helicopter dipping asdic

1 /C ECM

2 MPV sonobuoy

Large number of ship ECM due to .

confusion with AN/aPS 20 transmissions.

- /Purther coments ....eceeeees
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Further comments.on detections: 1 A/C SH/F D/F intercept

, incorrectly classified as non=suDbe

MFVs with non directional sonobuoys

- had considerable classificetion

difficulties.

Area of Exercise . : Between 36° 50' N and 35° 30' N and
be tween 3° W and 8%,
Territorial waters were respectéde

General comments se Neptunes and Skyraiders 10 cm radar _-

. picked up large number of contacts

~ (sometires 200 on screen) requiring
investigation. . ,

_air 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 s/S forces. Good -

‘Visibility and calm sea,

Bed time of year for sonar i

conditions.

Sonobuuys cen be misleading in the

Strait due to drift from their

markers. ,

7 Intelligence suggested that two S/ms

were to the east et beginning of

Phase I.

(5) MEDFLEX DRAGON Serial 414. 156 = 2004.56

Defence. .Forces 2 CHs (Br. ) (CHAPLET, CHIEFTAIN)

3 French ships (BERBERE, TOUAREG,

. SENEGALAIS).

1 SSK (U.S.) (CROAKER)
3 MFVs with sonobuoys

6 Neptunes (U.S.)

4. Rea. MaD equipped a/c (3

Neptunes, 1 Shackleton).

9 Shackletons .

5 Harpoons (Port)
4. Neptunes (Fr. )

SH/F D/F at Gibraltar

Employment and :, Ships: for 2 days 2 to the west

Location of narrows, 1 in narrows and 2 at

about 4°W. after this all in the
vicinity of Gibraltar. At least

4 on patrol at any time.

MPVs maintained 2 on patrol by day
. off Tarifa. 5

SSK in haven about 50 miles square
‘ west of 6° W.

[MAD aircraft .eecscceccesee
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MAD aircraft patrolled 12 mile line

. Gibraltar to Ceuta normally covering

period 3 hrs. either side of low water.

One on at a time.

«ir patrols over the approaches. U.S.
s/C in west out to 60 miles, remainder in

east out to 150 miles.

4 (Fr.) (ROLAND MORILLOT) and 2. (Br. )
(SURPIN, SENESCHAL)
Only TURPIN equipped with SH/P D/P.

7 (5 Bastbound, 2 Westbound)

Bastbound 3 Deep in narrows, 1 snort/

100', 1 snort/P.D.
Westbound 1 Deep in narrows, 1 deep/

’ snort.

5 (4 Bestbound, 1 Westbound)

4. s/G visual on snorts; 1 in eastern
approaches, S/M westbound, 1 in western

approaches and another in eastern

approaches on same S/M eastbound. -

1 in western approaches, S/M eastbound.

1 a/C vader on S/ii surfaced at night,
on sti 3/M eastbound transit as visual

detection just ebove.

(2 #/C visuzls lesd to SSK contacts)

2 ship asdic in. narrows, 4 S/i eastbound

4 westbound.

2 MPV sonobuoys in narrows, 1 eastbound,
1 westbound “transit.

_2 by surface forces

2 probables by aircraft

3 by SSK

18 by A/C MaD (46 in Narrows, 2 in
approaches,

when TURPIN was detectéd snorting by

day and avain surféced by night she

was having to obey exercise orders

and not stey over 6 hrs. in the SSE

area. ‘

SSK contacts were at:- 2°miles, S/M

snorting at 4 knots and 12 miles,

S/M snorting. at 8 knots.

SSK missed detections at:- 7 miles,

S/s at 250', 5 nots,
8s miles, she 5 240', 5 imots
4 mile, S/M at 350", 3 knots
20 miles, S/M on surface, 123 knots.
an additional 4/C detection was
unrealistic as S/M was purposely

snorting to read W/T message and knew

of a/C's oresence.

fatee OF Excl CISE cece cereceee
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Territorial waterg were used, TURPIN made

one passage of the narrows inside territorial

waters and on other occasions used them for

approaches or withdrawals.

area of exercise

General comments : MPVs hed only 3 opportunities for detection;

non-directional sonobuoys.

MAD 4/C had 6 chances for detection;

probability of detection with a A/C on patrol

unlikely to be higher than 20°

MAD 4/C operated 106 hrs. Flew at 100 ft.

by day, 300 ft. by night. Transits

through the line were at depths of PD,

400 ft., 240 ft., 300 Ft., 375 ft. and
400 ft. respectively.

No SH/P D/F contacts by 4/C; ships or

Gibraltar.

. Just before the end | of exercise 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 S/N had to know

of its presence and had vither to snort

or go deep through its area.
Air searches. 160 hrs. in west, 266 hrs.

in thé Baste

S/Ms spent more time snorting than might °

“have been expected.

TURPIN 86 hours out of 160 hours. R.

MORRILOT 65 hrs.

Defenee was aware all S/Ms starting from the

west. -

Weather ws Semerally good; asdic conditions

@s good as possible in the area; one

tracking reported at 2300 yards in the

narrows. —

(6) MEDFLEX EPIC 5.5.57 - 12.5.57.

Defence Forces 3 2 PRs (Br. ) (TORWaY, VHIRDWIND, WIZARD,

: VaKSFUL) oo

4 French ship
2 WFVs (Br. )

Shackletons (Br: )

Neptunes (U.S: )

oeEmployment and Surface ships with four on patrol at one

Location time were used singly in the nerrows,.

MFVs used directional sonobuoys patrolled

day and night in the narrows.

alr patrols maintained both east and west

of the narrows with one aircraft on patrol

in each area ell the times

Submarines : 1 French S/if and 1 (Br.) 'T' Class. \
transitting .

/Number of transits sssiceceaved
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A (2 Beastbound, 2 Westbound)
5 ét least spent some time et P.D.

2 (both westbound)

1 a/C visual on periseope to the west,

contact held by MaD and sonobuoys.

Surface unit had flceting contact.

1 ship asdic contact (held on and off

9s hrs.)

1 by ships

Ship picked up radar transmissions

which mey heve been a S/M on an

eastbound transit.

Territorial waters avoided.

Ships picked up a large number of

non-sub. asdic contects in the Nerrows.

On the 2 occasions on which MPVs might

have made detections, S/Ms were

procéeding at a silent spved.

2h. hrs. were lost (in cach area) from

‘flying opuretions due to weather

conditions.
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Pak? 2 = ali a LYSIS OF POST-¥.sR EXERCISES

APPENDIX B - THORS BP1CsL s.lR ~SCONNAISS:NCa OF
THE «PP ROACHES

Typical arvas of starch over the approaches are shown in the sketch,

Figure 2. Thuse are simplificd as (a) &@ sector of a circle in the west of

400 miles redius and (b) a rougnly rectanzular arva in the east, stretching
to say 150 miles from the narrows. In this cause the ereas conesrned are
approximately '

‘Wost approachus 12,000 sa. giles

East approach.s ' 14,000 sq miles
Total area 26,000 sq. miles

2. With e typical visuzl swesp width ageinst a snurt of & miles, and
assuming en equivelent perform.nce is méintained at nizht by radar (an
underestimate) the rate of sweuping with e 150 knot eircreft is 600 square

miles per hour. To cover the above area once each hour would require a

force of 4.5 aircraft continuously on patrol, i.c. 1030 flying hours per day.

Je The time taken for e submarine to traverse the argo at a ground
speed of 4: kmots would bu 7G hrs. (assuming that the submarine would need

to snort for 4 hrs. every 2h hrs., this means that 12 hrs. would be spent
snurting during the transit.

Le If the freguency of scerch of once per hour over every part of the

sea precludes a submarine from teking evading action every time if he is to

complete the snorting programme, it could be assumed that such 4 coverage

would on average detect the submarine twelve times in th: course of one

transit. If at lower frequencivs of Cir coverage the submerine does not

evade, then the frecguency of detection would be reduced in direct proportion

to the intensity rate of flying. This is represented by the dashed line in

Figure 1.

De Variation of submeéring spud, proportion of its time spent snorting

and the swecp width attsinsd by the aircraft will alter the slope of this curve.

However it is not effected by reducing the two arsas of suarch in proportion,

sey for inst:nce to 50 miles in the west and 75 miles in the cast.

6. The search shape sugsested fur tne arcsec of scerch to the west is

the most economic of the possiodls choices there <5 regards the amount of

flying to maintéin the 1 hour coverni. rete ejaoinst the time taken for the

submarinus to transit it or the tim nt snorting énd the opportunities

for detection. However, this ares: is less econoricel than the "rectangular"

area in the vest which perforce wust be adopted there for gvo,raphicsl reasons.

-Thus, if the submarines maintsined the seme proportion of their time snorting

whether approaching or withdrawing from the narrows, the advantage to the air

patrols would lie in their opers:ting entirely in the vast providing they did

not depend on the backing up of ships in the vicinity of the narrows against

submarines making the eastbound transit.
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PART 2 — AN aN.TLYSIS OF POST=74R EXERCISE

APPSNDIX C - THEORETICAL NOTE ON MAD PATROLS

The following teble prcsents the MaD sweep widths of a P2V-5

aireraft in straight and level fliht fur verious vertical separations

between submarine end circrefti-

VERTICaL S. Suse WIDTH

200 ft. - 4260 ft.

4,00 1440
600. 850

800° 50

These figures have been taken from NWP anti-Submarine Operations
(U.S. C.N.0; October, 1957).. It is presumed that these apply to

‘an averége sized de-permed submarinu; it is known that continuous degaussing
would reduce the slent detection rénge by epout 20% Range is also reduced

somewhat for a submarine on @ W-% or E-W heeding, and the above figures are

presumably averages over all headings.

2. It.is considered likely thet submerines entering the Mediterranean

through the Strait will transit the narrows at a depth of 300 ft. or less.

The practical heights for aircreft MaD patrol appear to be 100 ft. by dey

and 300 ft. by night.

3. To dsrive the following figures it has been assumed thet the average
M.D swept path for @ barrier patrol be taken es 500 yards. «a 180 knot

aircraft flying the 12 mile Gibraltar-Ceute line will have to elter course

every 5 minutes (figure of 4.8 minutes wes quoted for MEDFLEX ABLE i). against
& 5 knot submarine crossing « patrol line flown by a single circreft the

probability of detection is about 30% To cchieve a 50% probability of. -
detection it would be necessary to maintain two aircraft continuously on

patrol. oe

4e In MEDFLEX DRAGON it ws considered thet the aircraft were only
achieving a swept path of psrhups 260 yerds - in the light of trials held just

previously (see Pert 3). Taw probability of detection for a single aircraft
patrol was about 20% ageinst.a 5 knot submarine.

Be With the same swept path, a single aircref ft flying a 1.7 tile
long barrier will have a 50% probability of detection.
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GLERCTIONS OF TRaNSITS
0.5% Ss chOF D NO.

e . @ indicates Exercise rusult.

a . A. ’

a 50 400

FLYING INTSNSITY - HOURS/DAY

FIGURE 1. NUrBER OF VISU~aL~PLUS-Rabuk DETECTIONS BY
alRCRaF? PSR SUBMARINE TRANSIT PLOTTED

aCaINS? FLYING INTANSITY OVER THE «aPPRO«CHES.

atari ae eee sare eer nae.
faeries 450m remem if 100th

‘

FIGURE | 2- Sh PLIFL 2D VeRSIUN OF T¥PTCaL »lR Si#.RCH
oRiaS IN THE STRAIT aPP PRUaCHES. °
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4/S DEPANCE OF THS STRAIT OF GIBRALTAR

| PART 3 - EVALUATION OF 4/8 BQUIPMENT ON LOCaTION

INTRODUCTION

a number of diffurent types of submerine detection equipment have

been the object of a few brief trials in the region of the Strait. These

have been carried out under controlled conditions in an attempt to evaluate

the performence of these equipments; such is particularly important in the

case of esdics due to the difficult wat r conditions in the erva whereby the

performance may be severly reduced compared to averege results obteined

elsewhere

2e “Th. follow jing sbeciél tricis have been undertacen:«

TELE 1 - 2VabUeTION TRIALS OF A/S EQUIPMENT

TYPS UF SYUIPRENT ; Dale OF TRIAL

4. Submarine «asdic Type 169° 10th September 1955,

2 Ship .sdic Type 177X 1st & 24th Octobur 1955,

3. Variaodle Depth sasdic 29th uugust & 1st Sep tumoer

(Type 192 and cast 1X) 1958.
4. Helicopter Dipping «sdic 28th-23th august 71055.

. aAW/i 7S lua

5. Mew D. 8th December. 1955 & 1st

February 1956.

anne mene net me re +n ee _

The conditions und r which. the tricls were conducted and. the results opteined
are presented brief] ly in the following Sections,

SUBMARINE ..SDIC TYPE 169

|

ee On 40th September 1955, He, Submarine TRUNCHEON employed her

asdic Type 169 «gainst H.W. Submarine TUDOR, when both submérines were

submerged in the narrows.

Le Two runs were corvked out on transitting courses at-a speed of -

Ls knots, the mean position being. cbuut 8 miles S.S.".. of Europa Point. Both
submarines started at periscope depth, gredually opening: range. Then TUDOR

went to 150 ft. depth and TRUNCHSON wont duwn to 320 ft. and up again to 80 ft.

still opening range.

* Bathy thermo ersohn records showed:-7 oD

Very marked negative gradient from 40 ft. to 60 ft.

a medium negative gredicnt from 60 ft. to 100 ft.

a

b

c) o slight negative gradient from 100 ft. to 520 ft.Nee ee et

5

(a,
(
(

[be servccccccccecens
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6. asdic Rengvs obtained in the Nerrows. On the first run when

opening from 600 yards, cuntact wes lost at 2,200 yards when TRUNCHEON was

at 170 ft. and TUDOR st 150 ft. On the second run contact was held throughout

from 1,000 yards to 3,000 yerds when the triel was stopped with TRUNCHNON at

80 ft. still in contect with TUDOR et 720 ft. With both submarines between

30 ft. and 60 ft. very poor results were obtcined even at short ranges.

However once both submarines wers below the very marked negative gradient

sonar conditions show:d considvureble improvement and no difficulty wes then

‘expericneud in holding the target.

| SHIP aSDIC TYPE 177X

7.. H.M.S. UNDAURTED fitted with .sdic Type 177X carried out echo-

ranging trials against a submarine target in an grea south of Huropa Point

on 1st October. 1955 and ayain on 24th October. 1955.

asdic.Renges obtained in tne Nurrows

8.. On the morning of 1st Uctober 1955, although the bathythermograph
shewed a deep isothermal layer end there 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 a closing run intermittent echoes wore gainéd

at 6,000 yards, 5,000 yards and 4,000 yards but in each cese contact could
only be held for a short while before the echous faded.

9, In the eft.rnoon with a negative surface gradient asdic conditions
were similar echovws appeering for short periods at ranges of 5000 yards and

- 7000 yards when opening from the target, and at 7,500 yards and from 6,700.

yards in to 5,000 yards when closin.

40. On 2hth October 1955 similar runs gave similar results although

both bathythermograph dips on this day showed an isothermal surface leyer.

Quite good contact could be held to 2,500 yards but beyond this range

contact wos intermittent cind subyect to severe fading.

11. The venges at wich echoes é&9bcered and disappeared were quite
random on both daysj.t any time firm contact might be made at a range at

which no echoes had epducred helf en hour earlier. This would seum to

indicate water conditions that were extremely variable probably both in time

and SD&ce.

12. Conclusion. It was concluded that under the prevailing conditions
‘echoes from a submarine beyond about 2,500 yards Were too uncertain and

intermittent for a definite classificetion of the target to be made

VARIABLE DSPTH uSDICS TYPBS 192 AND CaS? 1X

136 During a programme of comparative trials between H.M.S. BROCKLESBY

fitted with asdic Type 192 VDa end H.M.C.S. CRUSaDER with C:ST 1X V.D.S.
operations on 25th sugust end 1st Septuubur 1958 were conducted in and

near the Narrows. The submarine concerned was HM. Submarine TALLY HO.

“asdic Results obteéined in the Narrows

44. On 29th august runs were carried out in the Narrows roughly between

2 position 10 miles S.W. of Europa Point and 5 miles S.E. of it. © The ships

operated gencrally at 10 knots on e parallel course to the submarine (at
4-5 knots) turning in on a number of occasions to close it, asdic teams being

informed of the relative position of the submarine by visual or radar

observation of its marker.
‘ ‘ [ide ooeereves
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156 Frequently taken bathythervograms showed considvrable variations

in temperature patterns, but could generally be described as indicating .a
steep negetive gradient lrom the surfsce down to 50-100 ft., (sometines to

200 ft.) below which the negative gradient was reduced to become quite small

at 300 ft. The temperature differsney detween the surface and 300 ft was

gencrally 4.0° ~ 42° Be

16. The axcimum detection ranges obtained on 7 runs with the two
equipments are given in the following table:-

TABLE 2°- RaNG’S OF DETICRIUN BY TYPE 152 aND

CaS? 1X IN THS NaRnOwS

s/t DEPTH _ BODY DEPTH (FT.) _ MAXIMUM R.NGE (YDS. )

AFT.’ {TYPE 192 | CST 1X | TYPE 192 CAST 1X

300 . 3140 / 220 "2400 4300
300 300 fo | No contact {Not operating

300 . 300 - : No contact | Not op.rating

300 300 ? 2800 No contact -

P.D. 480 | 400 ‘ No contact No contact
480 , 180 - 180 4,000 No contact
90 180 | 30 i No contact No contact

i i

It is however considered that CHUSaDER ney have had less opportuni ty than
BROCKLESBY to get close in.

17. Conclusions

(a) Type 192 showed more pruiise in these waters than CaS? 1X

(b) Bearing in sind that the results were under alerted conditions
and contacts often faded répidly so that they may have passed

unnoticed in unelerted condi tions , the wost that Type 192 can

offer is & possible range of a few thousand yards (2 or 3 sey)
on a submarine at 200-300 ft. but this could not be relicd on,

(c) «at shallow depths the submarine would reméin undetected in these

water conditions,

Asdic Results obtained in adgacent arvas

18. On 1st September 1956 similar trials were conducted in «n ayea
between a position S.E. of Buropa Point and the subm.ring exerciss arwas

some 15 miles N.@. of Europa Point, i.u. off the eastern end of the narrows.

The followin. ranges of detection were obtained: -

TaBL 3 - RaNGiS OF DETECTION BY TYPE 1592 saND CaST 1X

CLOSE TO THE NuRROWS

: {

S/M DEPTH ___BObY DEPTH (#2 MAXIMUM RANGE (YDS. ) _|

(Fr. ) TYPE 192 on = 1x TYPE 192 C.SF 7X] 1X

300 260 . yy 235 | 5200 5500

300 260 260 . 5800 . 4900
300 ~ 235 Not operating 2000

500 260 260 51,00 2200
300 - 260 Not operating 3800

300 200 260 3000 2600
300 - 235 | Not operating 5000

300 200 260 3000 84,00

300 % 2? | Ne contact | 3000
300 - 200 260 No contact at |: 7000

800 yds
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These contacts could often be held over considerable ch:nges of range.

19.. Itis seen inmediately th: t moving a short distence away from the
narrows resulted in improved ringes of detection and more reliable contacts

with less frequent fading. However, the number of runs completed wes wry

small and eny everage renge of detection would have to be treated with caution.

20.. It is useful to compare thuse results with those obtained slightly

further away, viz in the subwariue exercise arsas centred some 12 and 20 wiles

N.E. of Gibraltar. vita the subiu.rine at 300 ft. and under alerted conditions

the averege detection range by Type 192 was 10,000 yds. over 16 runs; on 2 of

these no contact was wade ond the réemic tacen &s zero for purposes of everaging.

CaSt 1X had an average renge of ylOO yds. for 20 runs, 5 of them being misses.

In semi-alerted conditions C..Sf 1X schiuved 4 marked superiority over Type 192.

24.. On the occasion th: t the submarine reméined at 120 ft., in « marked

negative gridimmt, neither Vi could gain contact.
/

22.. It may be notud that the bathythermograms were not ali that dissimilar

from those from the nerrows, with quits steep gradiunts down from the surface;

this deuionstrates yet agein thy significznes of other factors, density,

currents, etc.

23. Conclusions

(a) at short distonces awiy from the narrous the renges of detection
of VDs equipment rose to the order of 10,000 yards. On a

subiarinu at 300 ft., snd such detections were much more

relicble than those in the Nerrows.

(bo) However, under these negative gradient conditions even away from

the Nerrows ¢& submarine at shallow depths, would probably escape

detection.

HSLICOPTER DIPPING ASDEC AN ZnS duis

‘Qhe ' During Phase II of STRAITS T’0 he -icopters of 845 Squadron cxrricd
out trials With Dipping zsdic Type LN/L QS 4s agsinst H.M. Submarine TUDOR.

95. -usdic Results near the Nerrows. On 28th august 1955 trials took
‘place in an area some 1U to 15 miles off the castern end of the Nerrows. The

following results Were Obteisd usiie the stendard (60 ft.) cable:-

TsBLE k - HDs (sAD..RD Cabb) - BOW SPECT DEPSCTION RANGES

Si DaPTa (5. ) . ss DEVECTION RANGES (yds. )

32 ~ 4000, 850 ; one "no contact"
80 ' 600 ; two "no contacts"

250 800, 1100 ; one “no contact"

26. -«asdic Results in the Narrows. On 29th august trials took place

in an area just south of Kuropa Point. Results with standard cable were

as follows:-

/TaBLE 5 @eoaeeetes ee
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TaBLS 5 ~ H0a (cPaNDakD Cbs) - Bo.di-.SPsCT DETSCTION RANGES

S/M DEPTH (FP. ) _. DETECTION RaNGeS

T CoNTROL Room = DepTa. fT
32 Wher 750-1000, 500-800 3 one "no contact"

from 1000 to 4000

80 400-750 , 500-650, 700-850
250 © 1200-1400, out to 1200 (3 times); one

*no contact" at 3000+1,000,

This. table shows the range brackets over which cont.ct was held.

27+ On both occasions there were strong negative temperature gradients
with 15°~ 20° F drop between the surface and 200ft,

OO . \
26. «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 helicopters gained two submarine contacts, at 430 yds. and at 1100
yds. On no other occasion did a helicopter dip closer than 1000 yards to
a submarine. Classificetion was found to be difficult; out of 7 detections,
5 wers classificd as subierine but in fact only 2 of these were so.

30. Conclusions, -

é 
. 

.

(a) There appeers to be no significant difference between the
ranges of detection obtained in the two areas. However, it
must be expected that bow asnect detection ranges in the narrows
may be someshat less than the average above, while beam aspect
rén.¢S Out of the Narrows may be somewhat greater.

(o) The trials report tentatively concluded that at all states of
tide and current with varying temperature and density patterns, »
detections could be made out to 800 yards and sometimes to |
1000 yards. This would not appear unduly optimistic in view
of the séverse temperature gradients obtaining at the time of
the test.

MAGNETIC AIRBORNE DETROTION

31s Two brief trials of haD equipment have been carrivd out in the
Narrows. The first on 8th December, 1955 involved Neptune (Ra. F.) alreraft
tracking Hit. Submarine THARMOPYLAE which proceeded through the Strait ona
course of 255° at 6 imots at a depth of 80 ft. The aircraft tracked at various
heights, in ideal weather.

52. 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 second trial on 1st February. 1956 was egainst H.M. Submarine
AUROCHS, The submarine transitted the Streit from 69° ¥ to 5° 10' ¥ at 5
knots at a depth of 806 ft., 180 ft. or?50 ft. The MAD aircraft flew at

100 ft. end again the weather was good. ‘The ros.:lts obtained confirined
the conclusions of the THERMOPYLAE trials above. _—

nn

/ 3h. Ceo e vere erervene
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3h. These results were obtained with the latest sN/ASQ 8 eguloment

but this had only just been installed and the sircrews were not worked up

in its ‘use. In fact the swept widths obtained were somewhat less than the

figures given in "anti-Submerine Opsrations” NWP 24 for this equipment

fitted in a P2V-5 aircraft (quoted in Appendix C to Part 2 above).

However those figures ere presumably averages for all heedings whereas 1t

is known that the detection renge is reduced somewhat for a submarine on

a W or E heeding as opposed to N or & In this connection these fisures are

presumably appropriate to a dep.rméed submarine. Tt is considered that

continuous degaussing would reduce the slant detection renge by about 20%.

5. There would seem no reason to doubt thet the results obtained

elsewhere could equally well apply to this location. In this connection the

view is held that althouwa taere ere @ number of permanent non-subs.

in the arva both aircrews and & hey, would quickly learn those encountcred

on a fixed petrol.

36. Apparently a brief trial of M.D in the Straits was carried out

during the wer. 4 subdverine made passaxes at 50 ft,, 100 ft. or 150 ft.

through a Catalina patrol and a blimp patrol. Yhen: the submarine speed

wes in the 2-5 knot range the Catalines detected 11 out of 12 transits}

but with the speed in the 5-8 knot range they were not so successful,’ The

blimp patrol detected 13 out of 14 transits. ,

CONCLUSIONS

Wes

Asdic Equipment

Sle It has been seen that several different types of asdic equipment

have been tested in the Streit but such evaluation trials have been very

short, never longer than two duys and the number of runs have been very

limited. The results already presented above may be .summariged briefly

as follows:-

TaBLE 6 - SUMMARY OF LINTITED ASDIC TRIALS

TYPE OF aSDIC fo PSRFORMANCE ATTAINED

Submarine Type 169 Contact at 2000-3000 yds., when both a/S”
Sub. and target Sub. below a severe negative

temperature gradient.

Results very poor when both in marked

surface gradient.

Ship Type 177X Good contact up to 2500 yds. Submarine

: depth not specified.

Type 192 VDA | Possible contact at 2000-3000 yds., but
unreliable, against submerine at 200-

300 ft. Unlikely to detect submerine

at shallow depths in temperature gradicnt.

Helicopter Type | Detection at 800 yds., possibly 19000 yds.

aN/Ays dys : i Submarine depth not specified.

/These results .e-sccseees
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These results nust be accepted with caution. They have cll been:

obtained in the august - October p.riod of the year when it is known

that negative temperature 3rsdlients a:e often severe ond therefore

erippling to horigontal-looking asdics. Useful as these results ere

as indications it is quite impossible to predict any round~the-year

averazes,. say, for these equipments without many more trials figures,

for water conditions aré guite different at other periods of the yeare

38. It is also apparent from the ebove summary that,depth of the

targ t is very critical and much more information is required for diff
depths.

erent

35. Bottom-mounted ssdic. The trial with Type 192 VDA was conducted

at a slow ship speed in an area south of Europa Point with the object of

simulating as far as possible a bottom mounted asdic facing south across the

gastern und of the Narrows. The results may therefore be considered 4

indicative of the performénce to be expected from such equipment.

40. Other hulivnountsd asdlcs. There is a general leck of inforinetion

on the performance to bs exvected 1n this erea of the presently fitted

hull-mounted:asdics.

Magnetic Airborne Detection.

lije Abart. from the existence of 4a number of non-subm rins targets in

the area the cxact whereadouts of which could be détermined the location does

not influence the performance of MaD. The results in the form of sent peth

ageinst submarines on a or. E heading sttained elsewhere should be ecoually

appropriate in the Narrows.

Refcrences.

1. Reéyvort on Trial to determine Sonar Ranges in Streit of Gibraltar b: Low
100 feet. Hea. S. TRUNCHMON ref. rence L/OT/¥ of 12th September 1955.

2 Sea Tricis of Type 177X sasdic in H.M.. Ships UNDAUNTSD and BROCKLESBY
. @arried out in the atlentic during autumn 1955. UDE Establishment Report

No. 165.

3, Comparisor Trials of Variable Depth Sonars CaST 1X and Type 192X. UDE
' Establishment Report No. 1868 September, 1958.

44 Helicopter Dipying .sdic: Operational Progress Report No. ik (HDR 4)
845 Squadron 12th September 19556

5. MAD in the s/S Defence of the Strait of Gibraltar. Commander-in-Chicf,
Mediterranean Now 738/Med. 214/11 22nd May 1956.

6. anti-Submarine Defences of the Strait of Gibraltar: appundix E
Notes on Wartime MaD achievements COMZDSUUBaAST 29th Narch 19568:

7. Anti-Submarine Opsrations NvP 24. tS. Chief of Neval Operations
22nd October 17576

/PART se tensevee’

000278



Document disclosed under the Access to {nformation Act -

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

SECREL/DISCRZET Page 40

B/S DEFENCE OF CHE |

Pak? ). - COMP.STSON UF _PSSULTS OBLINYD IN WAR,

alD &VabUsTLOn TRIALS~ POST aR EXSRCISES

ENTRODUCTION

The previous sections heve Deen devoted to seoerate phases of

experivnce with the problem namely wartime results, post-war exercises

involving combinations of forevs and the eveluetion of certain particular

items of a/S equioment. sltoough perforce very limited ae few comparisons

may be drawn between the results achieved.

a eR SXGRCISES

Lavulved Tne vost-war exercises have been2. Types of forces 1ivel

undertaken with verious i ous “thet could be cssembled for the task and were
not necessarily representative of wnat would be available for defence in

any futurs war. “Alle some ne. Forms of defence were employed, nemely

helicopters with dipping asdic,MFVs with sonobuoys and subm:rines, the main
oS

task fell as in the 4939 -~15 war on asdic-fitted ships and patrol aivcreft
using either radar/visual or MaD as the means of dstection. &althoug: som

more modsim versions of e:uipmnt were in use in the exercises their

performance would not have been markedly different from that in wartime

3. a comparison of initial detections gained by these particular

means is presented in the following table:- .

TS OF SIVILAR Mi.NS

R EXERCISES

~ CUMPaRISON OF BASU}.

[ACTION IN VaR ab

‘ . NO. “OF DETECTIONS
MUDE OF DEPSctIOn [== oR DOS ae

i

Aircraft - Visual | 2 15

’ Rader 9 4.

MD | 2. aTotal | 1h Dl,
Ships’ asdic | 1 8

Joint action Ship/s/c 1 -

x. . . : Loa . ~

Successive détections on same transit of Submarine are excluded

ae It has been polnt.d vut earlier (Part 1) that no record is aveilable

of the numbers of shigs and aircraft und their time on task spent during the

war so it is not possible to mace ct cumparison of achievements viet those
gained in the post-wer exercises. isVer it is. to be noted that in bot

phases aircraft obteined the majority of initial detections.

5. Considering just the visual/redar area svarches most detectiuns
during the war were gained by redar (at nizht) in the Narrows. Two seasons

mey be adduced for this; first, at least during the early pert of the war

the enemy submarines heving limited underwater endurance adopted a policy of

a submerged spproach followed by a transit of the Nerrows on the surface at

night, and secondly a proportion of the patrol sireraft had only a short

endurance and could only be employed in the Narrows.

000279



Document disclosed under the Access to Information Act -

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

SECREI/DISCREET Page i

6. In contredistinction to this the majority of alr detections during
post-war exerclses were zeained visuelly on submarines in the sporoachus. Here

the submarines having longér undurwater endurance often adopted the policy,

as employed during the letter stages of the wer, of a snorting approach

followed by a submerged transit of the Narrows. Consequently the airereft

were employed on deep area patrols.

fe The following table lists the successes in attack of aircraft and

ships in war and post-war exerclises:-

TaBLE 2 - CuMPARISON OF SUCCESSES IN sATTACK

IN Yak aND POST-WiaR EXERCISES

2 ne a eed maa me ela, Ne RR NR te TN a Eee re ehpt pa 2 em ee teen

— ; | NO. OF SUBMARINES 4

FORM OF ..TT.CK “SUNK Ti AR RST IMeTsD "EELESTIN |
_.. | EXERCISES |

: aireraft Ts (6 dame ged) ‘ | 2%
Ships 3 | 9 |

Joint attack ‘ 2 -
: { . 4

ear + ers . .
MEDFLEX aBLE results excluded, where there were 16 A/C detections.

Results of both "eres" show the greater importance gained by ships in the

a tteck phase; aircraft lacked the mecns to censure high probability of kill

fter gaining detection. °

i

aC

airborne Equipment

. 
“4

3. It was seen in Part 3 thet bricf uveluation triels of MaD Were
carrisd out in the Strait. a somewhet lower performence (lower slant range of

detection) was echicved compared to that normally to be expected but an

explanation was offvured for this. in the two exercises involving ¥aD the number

‘of transits detected accorded revasonsebly well with the estimated probabilities

of detection based on the aircraft patrol freguency assuming the standard

detection renge. (Part 2, paragraphs 33- 34).

‘9, -Visuel end rader ranges of detection from any pérticular type of

alirereft are known from expsricncs in other waturs and these are egually

applicable in the arva of Strait. The overall numbers of detections stined

in exercises can only offer circumstantial evidence that these are of the

appropriate magnitude. (Pert 2, paragraph 25)

asdic Equipment

40. The paucity of submerine detections by ships' asdic in war and in ©

exercises suggests a low range of detection obtaining in the area of the Narrows.

This is a well-known feature to be expected from the nature of the water ;

conditions there. , Thu degradation of performance both in range and reliability

of detection of asdics generally when employed in this area is confirmed2 the

few trials thet have been carried out with recently developed eauipment, either

in ships, submrines or helicopte.’s (Part 3).

/41- de teseseecie -
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41. There is however a complete lack of data on the ranges of

detection that can be achieved against a submarine target in the Narrows

with the asdic equinm:nts currently installed. Such information is nueded

for different periods in the year - owing to varying water conditions -

before any estimate could be attemoted of the detection capability of a

given forces. Eoually useful would be similar knowludge of performance in

érces outsides the confines of the Nerrows.

CONCLUSIONS

12. If the forces available to defend the Strait against the present

day type of snorting submerine Were to be of similar type and similerly

Gquipped to those used in exercises then the employment of aircraft would be

of paramsunt importence for detection purposes. With the performeanc. of

airborne equipment known the flying intunsitics required to provide a siven

probability of detuction either by visual/radar area searches in the Approaches
or by an MaD barricr across the Narrows have been discussed in Part 2.

43. Therg-is a need for performance data on an all-round-ths-yuer basis

of currently-fitted asdic equipment opsrating both in the Narrows und outside

of these. It is not known whether the gain in performence, i.e range and

reliability, by employing ships outside the Narrows would more than offset

the disadvant:ge of a wider channel to be covered.

44. The main role for surface ships hes been to provide back-up support

for aireraft cnd to provide the main "killing" power. If aireraft wore

equipped with a weapon of greater killing potential) then the need for ships

would be partly offset. p
: thaws Ag te a xiitea

ist dinuery, 1959.
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REMARKS

To be signed in full showing Appointment, Telephone Number & Date

i A/S DEFENCE OF STRAITS

Reference (a) NMWS 8100-1, NMWS 6101-13

Dated 13 April, 1959.

ACNS(P)

SA/CNS The study groups on A/S Defence of Straits are

VCNS Koff to a vigorous start (reference (a)). Their findings

could be of good value to Canada if plans were called
, saad’ for, for defence of Canadian Straits ~ Cabot, Belle Isle,
Lew | Hudson ete.

2. CANCOMARLANT was requested and has designated the

following officers as his representatives for the

Icelandic Straits Study Group;

LCdr (TAS) J.M. Steel, RCN.

S/Lar T.W. Hewer, RCAF.

3. Para 8 of the above reference is under active

consideration.

Ay The brief outline by NMCJS(W) at reference (a)

on the first Gibraltar meeting is interesting.

7 _—
(R.W. TIMBRELL)

Captain, RCN.

DIRECTOR OF UNDERSEA WARFARE

Ottawa, Ontario.

28 April, 1959.

ouo.517 SECRET sont
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° Our file ret. NMWS 8L00~1 Vol. 3 .
NMS 6101-13

DEPARTMENT OF NATIONAL DEFENCE

CANADIAN JOINT STAFF

Rep ly 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, “

Submitted 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).

26 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

follows:-

CNO 8 - 1 Commander (Op 91)
- 1 Scientist (Op 91)

- 1 Lieutenant Contuander (Op 31)

APR i? TF

| vil6 Ke ALEL Drm Losvvers
secs cen esennseeene

| ched COsererecesees soeee

BUSHIPS ~ 1 Commander (ce 689)
ONR - 2 Scientists.

_CINCLANTFLT - 1 Captain
\

COMOCEANSYSTEMS - 1 Lieutenant Conmander

he 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.

be The study was made on.the basis of defences which
could be made available with equipment ‘presently under development. ~-~
‘The impression was gained that most of the proposals were made by

the U.S. delegation, but confirmation, of ' this must await the official
report. The U.S. proposals for 2 ‘dstence system may be summarized 2
as follows:- / f \ .

) A system of SOSUS. aitrays in ‘the Atlantic and
Mediterranean approaches giving a detection
probability of 75%: out ‘to about’200 miles.

‘ 4
. ‘

! 4

lREC'’D. IN DUSW

OE
Naval Secretary

ttention:

en yt :ii s11 Copy_t Maritime Commander Atlantic, Halifax eoccees .2/
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These arrays would be connected to a central

station in Gibraltar using coaxial cable.

Estimated cost of SOSUS system $24 million.

(b) A double line colossus barrier to back-up
the SOSUS arrays. The colossus barrier employs

bottomed upward looking echo sounders operating

on frequencies from 26 to 60 kes, 20 per mile,

Cost of colossus barrier $75,000.00 per mile.
Nominal estimate - 50 mile barrier. ="%7 20000

(c) Back-up in the Straits area of loops and other
magnetic detection devices. —

(d) Order of forces mentioned:~

(i) 16 long range maritime aircraft

(ii) 40 short range maritime aircraft

(iii) 4 ships

(iv) 4 SSK'ts

be The following probability factors were used:

(i) Detection probability - 75%

(ii) Kill probability ~ 45%

It 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 “

during May and June, so the earliest time which the GIUK Study Group
eecan_meet will be July, 1959.

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 < '
be given to possibly strengthening the Canadian team for the GIUK

meetings

RQ —_—— ll ee : é
COMMODORE
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SECRET : NSS 1271-8 (stefr)

: A £16(ROYAL CANADIAN NAVY) | ¥ she | fa
3 February 1959.

PROPOSED STUDY GROUP FOR ANTI-SUBWARINE

DEFENSE OF STRAITS AREAS

Reference (a): NWS 8100-1 Vol.3 dated 7 Jenuary 1959.

Enclosure (A): NWS 8100-1 Yol.3 dated 7 January 1959.

(Copy to CANCOMARLANT and CANFLAGLANT).

(B): NSS 1271-8 (Staff) dated 14 October 1958.

(Copy to CANCOMARLANT and CANFLAGLANT).

As indicated in Enclosure (B) it is not intended

te provide RCN members to the Tripartite Study Group on the

_ Straits of Gibraltar; however, it is intended to provide a

member for the Study Greup dealing with the Anti-Submarine

defense of the Icelandic Straits.

2. It is requested that CANCOMARLANT nominate en

officer as a member for the Icelandic Straits Study Group

and inform CANAVHED and CANAVUS, by message, the name of the

officer selected.

a

WAVAL SECRETARY

NMeritime Commander Atlantic.

Flag Officer Atlantic Coast,

Navel Member of the Canadian Joint Staff (Washington).

Copy to: Chief of the Air Staff.
REC'D. IN DUSW'|

IZ LT
SECRET 
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NSS 127}78 (steff)

(ROYAL CANADIAN NAVY)

26 Jenuary 1959. -

PROPOSED STUDY GROUP FOR ARTI-SUBMARINE

DEFENSE OF STRAITS ARRAS

Reference (a): WMS 6100-1 Yol.3 dated 7 January 1959. ’

Enclosure (A): BBWS 8100-1 Vol.3 dated 7 Jenuery 1959.
(Gopy to CAHGOMARIANT end CANFLAGLANT).

(8B): NSS 1271-6 (Staff) dated 14 October 1958.
(Copy to CANGOMARLANT ond CANFLAGLANT).

As indiceted in Enclosure (B) it is not intended
to provide RCX members to the Tripartite Study Group on the

Straits of Gibraltar; however, it is intended to provide a

menber for the Study Group dealing with the Anti-Submarine

defense of the Icelandic Straits.

2. it is requested that CANCOMARLANT nominate an

officer as a member for the Icelandic Straits Study Group

and inform CANAVBED and CANAVUS, by message, the neme of

the officer selected.

NAVAL SECRETARY

| Sw
Meritime Commender Atlantic. ‘w hed be a
Fleg Officer Atlantic Coast. N

Naval Member of the Canadian Joint Steff (Washington).

For Concurrence: DNP x4,

S C R ET | seoze
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, REMARKS
Referreds./

To be signed in full showing Appointment, Telephone Number & Date

PROPOSED STUDY GROUP

A/S DEFENCE OF ICELANDIC STRAITS

DNPO The Straits of Gibraltar were considered

Dusw

DND 317

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 RCN representation in the Group

which CNO proposes should study their A/S defence.

ee It is recommended that COMARLANT be invited

to nominate a member for this study group.

| lla ,
(R.W. TIMBRELL)

Captain, RCN,

DIRECTOR OF UNDERSEA WARFARE

ba, 2 2 ia B rsetage Q
aa Malad arhiug Gx
19 January, 1959.

Cora IS
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> NATIONAL DEFENCE

CANADIAN JOINT STAFF

R to: 2450 Massachusetts Ave., N.W. \eply Memb Washington 8 D.C. NY,
Naval Member USA.

7 January, 1959

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 measures for controlling the passage of enemy submarines into

the Atlantic vil’$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

A similar invitation to participate in the Icelandic Straits

study group has been forwarded to British authorities,"

26 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

The Naval Secretary

a Attention: _DUSW eoedoous tr,
| JAN 1271959
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36 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.

eska ad ——
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ROYAL CANADIAN NAVY

, 4 October, 1955.

N

PROPOSED TRIPARTITE STUDY GROUP

A/S DEFENCE OF THE STRAITS GF GIBRALTAR

Reference: (a) MII/614/8/58, dated 11 August,
1988." .

. fhe Royal Canadien Navy feels that there is

much merit to Admiralty's proposal for a group to study

the A/S defence of the Straits of Gibraltar. fFurther-
more, it is conceivable that some aspects of the problem

' May be applicable to the A/S defence of narrow waters

adjacent to North America. .

2. It is noted that: preliminary studies are being ~

started, ani 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 isa regretted,
therefore, that the Royal Catiadian Navy can only agree in

principle with the ‘formation of a Tripartite Study Group,

but cannot support the propesal actively.

Fe oe% of $
- Frag g v4
g qq SERIOR NAVAL LIAISON OFFICER (ur). ee

Copies to: CHAIRMAN, CHIEFS OF STAFF.

/ ian INGTON).cad, £ 449% wavat. newer oF TM caNADIAN I6,

teal /0 $6 {774 BAVAL MRUEER OF THE GataDIAN JOINT STAFF (7 NDOT) 99, feof
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ROYAL CANADIAN HAVY.
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/ | PROPOORD TRIPARTITE STUDY GROUP
A/S DBYRNGE OFTHE STRAITS OF GIBRALTAR

' Reference: (a) mir/s14/8/83, dated 11 August ;, 1958.

The Royal Conedian Navy feels thay there is much
merit to Admiralty’s proposal for a group/to study the A/S
defence of the Straits of Gibraltar. Pyrthermore, it ic -

conceivable that’ some aspects of the problem may be

applicable to the A/S defence of naryéw waters adjacent to

North America. . 4 |

2. itis noted that prelim wary etudies are being
atarted, and a mesting of the Group might take place towards

the end of the year. It would Arcot be practical to provide a

suitable KON officer, or offigers, to assist vith the study,
for some time to come; in vise of the Royal Canadian Nevy's

present commitments. It is/regretted, therefore, that the ,

Royal Ganadien Navy can onty agree in principle with the

formation of a Tripartite Study Groups but cannot b Support
she proposal. actively. ath by my

mies aia

NAVAL SECRETARY), |

SENIOR NAV} LIAISON OFFICER (UK). — Kot en

Copies té: CHAIRMAN, CHIZES oF starr. | yo

| NAVAL MEMBER OF THE CANADIAN JOINT STAPF WASHINGTON) .

NAVAL MEMBER OF THE CANADIAN JOINE STAFF (LONDGR).
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MEMORANDUM TO: AoE)
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+ IG Lor .

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 has forwarded Admiralty's

proposal asking if the RCN Wishes to join the study.

ae 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 SACLAIMT's ASW committee.

Se 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 Rese&rch

and Development Organization of which the RCN is active in

Technical Sub-Group "G" on Undersea “Warfare. It is con-

sidered that Admiralty's proposed Study Group will have to

zo 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 varth of the Western European
Union ASW Committee. Both committees are scheduled to meet Zz

in Italy next month, DUSW will be the RON representative.“ +(V.

4. It is not expected that the UK will resist the Mwet L~
interjection of NATO into the proposed Study Group. bein isu

7

h Wel 4 -, Vee

OTTAWA,

23 September, 1958.

Although another subject, the results of staffing

this paper indicate that the section responsible for ASW
Systems Planning should report to ACNS(P), despite the

natural interest of DUSW,

F NAVAL, PLANS AND OPERATIONS.
N fe * p; io 8 fy | 000295 -
mS 4, pes Roe i‘wae ease Sea! b aa. &
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1958, °

‘The Royal Canadien Yavy supports Aamirelty's ,
proposal for a Canada-US-UK ' groyp to study the A/S defence
of the Straits of Gibraltar, I4 is conceivable thet some

aspects of the problem may be Applicable to the A/S aéfence

of narrow waters adjacent to North America, for example, .
Hudson. Strait. - ;

Be ‘Although research will L probably be involved, °
it ig not considered that the proposed, Study Group should
becomes @ panel of the Te¢hnical Sub-Group "6" on ‘Undersea

Warfare of the US-UK-Cayade Tripartite: Research: and
Development. Organization, because tactics and force
requirements to be studied by the proposed group: are
outside the technica! field, in whith the bripartite

‘ .to the latter, ‘In this regard is is.
ShoLAN? should be requested to comment on

theeeendrel ain etive. to the proposed Study Group. The.
RCN has no objection to the general directive and its /

definitions ag contained in reference (a), paragraphs 3

paved Plags & :

AS Oo
pk , 0

S &
. S Ste (A@. 9

a f : fag

% 10
- KP ¢

"SENIOR NAVAL LIAISON OFFIG&R (UK).

Copies to: CHATRMAN, -f LERS OF STA¥T,

NAVAL yhtBER OF THE CANADIAN JOINT STAFF (WASHINGTON).

NAVAL MEMBER OF THE CANADIAN JOINT STAFF (LONDON).
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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,. H. Sanders,
SA/ CNS

Sen naa 22 SANENS . Loe
Leow Qe qptiarg Ue iivetoah

ie Daekw teabor, con

Powe Or! oe adong .
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FROM: orriceor SENIOR NAVAL LIAISON OFFICER

4 (U.K. SERVICES LIAISON STAFF), CANADA .

. - THE ROXBOROUGH, 95 LAURIER AVENUE WEST

a OTTAWA, CANADA

. SECRET
To: The Naval Secretary, SNLO(UK 19/58

Department of National Defence,

Naval Headquarters, 
oe

Ottawa, Ontario. a¢ . ET

File: S1-2-18-11F al ' ; 7

Date: 22nd August, 1958,

=

Enclosed are two copies of Admiralty letter
MII/614/8/58 of lith 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. a

RQ. G- Pre. S
—_—_—————

R.G. Dreyer,

Captain, Royal Navy.

oy
: ne
aiittr Gar

Roferred te.......%.

af 1958 9
. Vile Mo. NAAT TAS, |

Aw Chgd to......... seocirpeasrersetes
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SECRET.

Any further communication

should be addressed tto- ADMIRALTY S.Wel
The Secretary of the Admiralty

London, SeWel lith August, 1958. _

quoting MII/614/8/58 PEL Lg

Whitehall 0900 BO? Ps eiExtension 601 Nie ES ae r+ i

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.

26 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 development 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.0O.R. and/or DeP.R. Admiralty
‘The Scientific Adviser to the Commanderin-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 are 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 x

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. ~

he The expression "control" in the above paragraph can be inte~
preted ag :«

(a) Peacetime. The initial detection of enemy submarines "

transitting the Straights under any conditions and the ?

tracking of these submarines for a distance and time é
which would, in war, enable them to be attacked by the

weapon systems available.
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we

(bo) Wartime fhe detection and tracking of enemy submarines ©...
as above, together with the means of killing them. .

anadian Authorities be approached! inviting
Preliminary Studies are being started and

ing of the Group itself will be required
5» Iam to request that the C
them to join this Study Groups”

it is thought unlikely that a meet

much before the end of this yeare

~ BY COMMAND OF THEIR LORDSHIPS ~

(Sed.) “AeAs PRITCHARD.
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