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DEPARTMENT OF THE NAVY
OFFICL O} TIL CHIEF OF NAVAL OPERATIONS
[\ = » i1 M AVASHINCGION 25' D.C.
ViV
POP-SECHET

MEMORANDUM

(L0)2271-52

From: Director, Operations Eveluation Group
To; . Op=03D
Via: 0p=-322Y

Subj: Forwarding of Emclosure (l), Operations Evaluation
Group Report 68,—TOPSEORET CANOE:

Encl: (1) OEG Report 68: gEvaluation of the Role of Deoryption
Intelligence in the Operational Phase of the Battle
of the Atlantio,

l. The attachad report, prepared at the request of 0Op-03D and
0p=322Y, should be viewed as an example of the kind of infor-
mation which can be obtained by an extensive study of the data
extracted from the decryptions by both the Germans and the Al~
lies of radio communications pertaining to the operations of
the German submarines against Allied shipping. This study has
esteblished & number of conclusions of wide general interest to
all those concerned with the Radio war, amd with the conduct of
anti-submarine operations,

2. No effort is made here t0 recepitulate the findings of this
study on the use of decryption intelligence to our own forces
and to convoy safet.y£ since nnesﬁ_jgfizgtsiare covered in t?el
sunmary of the report, pPart 5. These ndings warrant carefu
reconsideration of tné conclusions reached in other studies—in
WRItR t0e §iforts of dcoryption intel igence were not taken in-

to aceount.
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3. Distribution of the attached report to all properly oleared
staff agencies concerned with anti-submerine warfare and sub-
merine operations 1s recommended.

JACINTO STEINHARDT,

Director, Operations Lvaluation Group.
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A} German

o

(e} X=B Berichte. Weekly reports of the Germen deoryption
service (X-B Dienst). Captured at end orf war, Extend
from 1939 through April 1944. Complete record of all
German Naval intelligence. The dscryptions deal almost
entirely with convoy movements. —{Beeret).

(b) The war Diary of Befehlshaber der Unterseasboote (BdU),
{g&mnder of Submar.')mes). Prom 1939 through December
« {Confidendial).

B] Allied

{c) Plles by date of Decrypted Messages read dy
Op~-20-3~GI(A). {Top Seoret—Bltre).

(d) Deily U-Boat Estimate. COMINCH daily charts with U-Boat
and convoy positions plotted. {Secres}.

IX. REFERENCES

(e) Account of U/B War from December 1942 ~ May 1945.
Compiled by Op-20;3--GI(A), dated 29 Octsober 1945,
{Tep-Secret-Uitra)}, '

A very comprehensive, thorough, extremely interesting
account of the task accomplished by the group during
World War YI. It is in five volumes, as follows:

v Vol., I - Allled Communications Intelligence and the
Battle of the Atlantic. A summary.

Vol. II ~ U=Boat Operations. This 1ls in five parts
four dealing with successive periods in the Bett-ie
of the Atlantic, and the fifth with blockede runners
and German Naval Operations in the Par Tast and
Indlan Ocean. The role of decryptior intelligence
1s described throughout each period, chisfly by means
of case histories of particuler convoys. There is a
very comprehensive collection of these case historiss
covering the US-UK, US-Gibraltar, and UK-Gibralter
convoys of certain periods.
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(h)
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(3)

(k) G.C. and C,S. Naval Sigint, Vol, VII° - The German Navy!s
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This volume oconteins a very interesting account of
the manner in which 0p-20-3-GI(A)} proved that the
Allled messages were being read by the Germans,

Vole. 1V =« Technical Intelligence from Allied C. X.

Degorives the'conhribution of Allled Georyption
intelligenae concerning Genman UsBoat material and
armament,

Vol. V = The German Neval Grid and its Giphere Very
interesting description of techniques used in
decoding the Germsn grid cipher.

¢.C, and C.8. Naval History. -RopSeoret—itra,

This Is a compendious account of the work of the British
Naval Intelligence 0ffice, in 24 volumes, A very excel-
lent history of the UbBoaﬁ wer 1s presented in Volume
XVI1I, "The Battle of the Atlantic,v

ORG Secret Memorandum No. 18: Frequency of attacks on
ggnwoys in Relation to U-Boat Predictions, 18 November
hRo

ORG Seoret Memorandum No. 25: A Probability Study of
COMIiiCH Daily Submarine Estimates, 27 February 1943,

OEG Confidential Report No. 51: Antlsubmarine warfare
in world war II, 1946.

gEgsponridcntial Report No, 56: Seerch and Soreenlng, .
9

Use of Special Intelligenca and Reactions to Alllied Use.

-]

Covers the subject ln narretive form from 1938 to the end
of the war., Conbtains some case histories of speoific
applications of German deoryptions of Allied RI. In ad-
dition to the weekly X-B reports, the author had available
the captured deily files of German decrynta.
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This report contains the findings of research cerried out
with the general objective of determining in what manner and to
what extent the avellebility of intelligence derived from the
decryption of intercepted radio messages affected the conduct
of the U-Boat wer against North Atlantic convoys on the part of
both belligerents. The specific purpose of the research can be
most olearly steted by giving the circumstances connected with
the genesls of the projeot.

During World War II the Antisubmsrine Operetions Research
Group (ASWORG) was organized for the purpose primarily of analyz-
ing operational 4ate as they were assembled in the course of the
var against the Germen submarines, in order to provide informetion
that would be Oof assistance in adapting strstegy and tactics so
es to utilize the eveileble A/S foroes with maximum effectiveness.
In the course of this work, LASWORG found 1t necessary to devise
measures of effeotiveness for the verious espects of the A/S
operations-~-as an example, in dealing with the detection of the
enemy, subjects of study ﬁy ASWORG included the construction of
systematic searcn plans for surface vessels and alrcraft; the
evaluetion of the meens of detection--vigual, reder, sonar; studiss
of the mdost profiteble areas of search, etc. At the end of the
war, the most important results of the various studies carried
out by ASWORG were assembled and published in two comprehensive
reports: reference (i) dealing chiefly with the several aspects
of the war against the U-Boats from a statlisticel viewpoint; and
reference (j) presenting e complete end coherent theory of search
and screening operations developed on the bmsis of the operational
date assembled during the war, .

To be effectuel, operations research requires as complete
operational deta, both own ena enemy's, as possible, The results
of intelligence in general were, df course, mede avallable to.
ASWORG. Certain aspects of intelligence itself pertaining to the
antisubmarine effort were subjected to analysis by the Group.

For example, reference (g) contains sn investigation of the rela-
tionship between attacks on convoys and the predicted positions
of U-Boats shown in the COMINCH daily submerine estinmete, thus
providing e means of estimeting the accuracy of U=-Bost tracking.
Reference (h) is a further study of the accuracy of the COMINCH
deily submerine estimate; in this paper, the displacements of
evalusted submarine contacts from the nearest plotted submurine
on the chert last issued before the time O0f contact served as

a baeis for the analysis,

TOP—SECRET-

Pl

PR AL 4SS 346




PRAC-NSS-3L6

TOP—SRORET (10)2271-52

1n

A\l

inte Lﬁnce derived by means of the decryption of
German radio communications, however, was for seourity reasons
not specifically identified as such {n the deta made availeble
to ASWORG. The question eventually arose whether the inabilisty
on the part of the operations eanalysts to take into account
the factor of special intelligence had resulted in inaccuracies
in the determination of certein paramsters still of current
importance in operstions research, As examples dof such para-
meters can be cited the theoretical sweeprate of submarines,
which had been determined from aperatlional data provided by
our own submarines operating in tue Paocific (referemce (i) );
force requirements for sighting submarines by aircraft (ref-
erence (Jj), p. 98) were computed without being eble to dis-
tinguish between cases in which decryption intelligence located
the target submsrine acourately, and those cases where the
searchers were restricted to using the results of probdability
considerations only. It has bean possible, in the course of
the present investigation, to determine the operational sweep-
rate 0f the German U-Bdats, when they dperated without the aid
of operationally useful deoryption intelligence, and the effect
such intelligence had on thelr performance. Moreover, data
which make pdssible a comparison of sweeprates of aircreft car-
riers on submarine targets, as these are affected by decryption
intelligence are presented,

1t should be stressed that this report is in no sense a
comprehensive evalustion of the part played by decryption intei-
ligence in the war againat the U=Boats. It is concerned only
with the particular effect which deoryption intelligence had on
the capabillity of the U-Boats to oontact and attsck convoys, and
on the capability of the allies td counter these operations of
the U-Boats defensively and offensively. Other aspects of de-
cryption intelligence, such as 1ts technical applications to
new weepons, search eyuipment, countermessures to these, eto.,
are not dealt with,

Attention is confined to the convoys that traversed the
North Atlantio between the United States -~ Canada snd the United
Kingdom ~ the eastbound HX and SC, and the westbound ON(S) con-
voys. The period consldered is from July 1942 to Maroh 194%.
From the viewpoint of this atudy, this Overall intervel can
oconvenlently be ¢ivided into four periods:

Period I. ¥rom 1l July 1942 to 31 December 1942. During this
time the Germans were reading the Allied convoy traffic
with some success. The Allles were not reading the German
traffic. (Part 2) ‘
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SES HBeliilod ﬂ. 'i!rom 1 Jaguery 1943 to 31 Mey 1943, The Allies

began reading the Germen treffic 1n late December 1942,
and read it sporadically throughout this period. The
Germens read the Allied traffic, alasd sporasdically, but
more suocessfully then in the previous periosd. (Part 2)

Period I1I. ¥From 1 June 1943 to 15 September 1943. During
this period the U-Boats did not operate agsinst the
North Atlantic convoys. The Allies took the offensive
and killed a large number of U-Boats. The Allies changed
the naval convoy cipher in June, and the Germans were
deprived of decryption intelligenoce. The Allles read the
Germen trsffic less suoccessfully than in the previous
period, but effectively explolted whatever intelligence
became avallable. {Part 4

Period IV. From 16 September 1943 to 31 March 1944. During
this period the Germans succseded in reading only en
unimportant part of the Allled coavoy communications,
The results were of little use to them, and in early
December the source dried up. The.Allies, on the other
?ande r?ad the German treffioc completely and currently.

Pars 2

it The conclusions of the report are based on the following
ems:

fa) A case history of each of the HX, SC, ON and ONS
convoys, during Periods I, 11, and IV, with respect to the
GCerman intellligence on each, the use, if sny, 0 whiocb this
wae put by the German ComSubs, as evidanoed by the BdU Wer
Diary (Ref (b)), contacts snd attacks by the U-Boats,

(b) A case history of all the Atlantio U-Boats in Period
III, with respect to specific Allied decryption intelligence
on each, and Allied action againat them. In addition, the
history of the German U-Boat refuelling fleet is summarized
with special reference to the contribution of decryption ine-
telligencs,

o) A categorizsd tebuletion of all radio communications
pertaining to the North Atlantlic U-~-Boat-convoy war, that were
decrypted by the Allles from 1 March 1943 to 31 March 1944,
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The U~-Boat-goonvoy war had ocertain pecullar aspects which
posed speoial problems for Intelllgence. On ths part of the
GCermans, there was the fact that unless they ocould prevent the
‘Allies from shipping enough material they could not prevemt an
invasion whioh would divide end strain their lend forces beyond
the breaking point. To accomplish this mission, they had avall-
able enough submarines to be able to keep from at least 40-60
at sea at all times after Pearl Harbor and over 100 for the 9
months from Ootober 1942 to June 1943. The great majority of
these, however, were the small 500-T type VII C. They had a
long transit from even the French ports to the most promising
operating areas; as a result the average time spent on patrol
was only from lé to 20 days, unless they could be refuelled at
thelr stations, in whioh case they could remsin for as much as
32 - 36 days. Good intelligence on convoy movememts would sid
in effecting economy in their use, in that it wdould make it
possible to veotor the boats on to targets known to be in a
certein locality, inateed of requiring them to devote much of
their possible effort to recopnaissence, Moreover the German
Submerine Command was convinoed that more sinkings would re-
sult if a promising oontact were exploited by e large number
of attacking U-Boats, rather than 4istributing the boats among
several posslble simultensous ocontacts; hence from their
viewpoint good intelligence was required to aid in disposing
the boats in such & way as to attein this end. Since aircrarft
reconnalissance was avallable to the Germens only to a very
limited extent, and hardly at all with regard to UK-US convoys,
the decryption of Allied redio commanications, conteining in-
formation on sailing routes, rendezvous with escorts, and
sometines current positions, wes their best source of intel-
ligence on convoy shipping. With the exception of Beveral
periods of comparatively short duretion, the Germans read the
convay code partially but fairly comsistently for nearly 1li
years after the entry of the United States lnto the war,

From June 1943 on, however, they were able to read practically
nothing except some messages which gave stregglers' routes

and early rendezvous points, and the submarine command sus-
pected many of these td be deceptive. Even this scanty source
dried up in December 1943, when the Allies begen to avold giving
definite locations, using reference points instead. This situ-
ation did not improve, up to the end of the war., (The extent
and use by the Germans of gpecial intelligence is discussed in
parts 2 and 3 of this report.)




(10)2271-52

on art handled their intelligence problem
in the UbBoab war by evaluating all the informetion of U-Boat
movements that came in from every poesible source in order to
plot the probable loc.tions of es many U-Boats as possible, thus
providing & guide for the evasive routing or diverting of con-
voys and for the vectoring of task groups or other forces for
the specific mission of hunting down the submerines. A very
important source of intelligence was provided by the heavy
radis traffic cerried on by the Germens, necessitated by the
firm control that the submarine command kept on the bosts in
order to carry out his group operations effectively. The Ger-
man radio communications wers exploited by the Allles in three
ways:

(1) By Direction Finding (D/¥), e method of locating a trens-
mitter by obtaining sismulteneous bearings on a trensmis-
sion at several stations by means of directional antennae, °
and noting the area of interseotion of the besring lines.
This method was used very extensively and effectively.

(2) By identifying the trensmitter by means of the character-
istics of the intercepted tranamission., Two techniques
for this purpose were used:

(a) TINA, a method of identifying a radioc operator by
his sending cheracteristics., It consisted oI mek-
ing & tape recording of each transmission and
taking mathematical measurements of each dot, desh,
and apece.

(b) Radio Fingsr Printing (RFp), a method of identifying
the radio transmitting station. This consisted of
taking high speed photographs of the slectrical
characoteristics of a transmission, which made pos-
sible an enalysis of the transmitter's power supply.’

(3) By obtaining the content of a radiced communioation by
deorypting it.

Deorypted messages were J>f greet strategic value, in giving
the operating areas of the U-Boats even when sightings or sittacks
had not occurred, supplementing and checking D/F fixes, oali-
brating the aocuraoy of the D/F network, establishing ihe
strength of the packs, and providing information on equipment
and armament and basic tactics. In some cases the information
in the messages could also be used tactically -~ either to
divert a convoy, or to vector a hunter-killer group onto a con-
centration of U-Boatao

PEN-NS5-346
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This report deals particularly with the part played in the
operational aspeots of the Battle of the Atlantic by decryption
intelligence (3), as distinct from (1) and (2), or intelligence

obtained in other ways.

NOTE: Throughout the report, the commander of the Ger-
@mAn. submerines (Befahishaber der Unterseeboote)
is referred to by the initials of his German title

-BdU.
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~JIOP-SEORET F a) {1L0)2271=52

(O B WER WIS § WS W

Y-INFORMATION-—sssmomas. som

Prom 1940 on the Germans had used some of their compara-
tively few U-Boats to attack UK-US convoys, but immnedistely
after pearl Harbor deemphasized this phease in order %o exploit
the opportunities offered by unescorted, independent U, S.
coastal shipping, with practically no alr defense and negligibls
surface combat ships to make it hezardous. The results during
the firat months of 1942 were disastrous for the Allies. By
late spring, however, the campaign begen to lose its effective-
ness, and B4U renewed the attacks against the North Atlantie
convoys. He was handloapped in this cempaign by the lack of
sufficient U-Boats until toward the end o¢f the year; but by
December he was able $to operste, on the average, 35 U-~Boats in
the area traversed by the convoys, and the number rose to 70 by

March 1943. The number of convoyed ships sunk beceme formidable.

The landing of the Allies in Africa in November 1942 diverted
BdU's attention somewhat from the North Atlantic, and from
December 1942 on he plzced U=-Boat gro.ips of falrly large size--
up td 15 boats-=west of Glbraltar to intercept convoys between
that point and the United Statses and Caribbean.

In the North Atlantlic, BAU maintained a fairly constant
strateglc pattern. By the end of 1941 he knew the general
rhythm >f the eastbound HX and SC and the westbouad ON convoys
he also koew the general routes they followed. In acquiring
this knowledge he Lad been alded greatly by the decryptions of
radio communications from Allied shore ststions. Hence, lacking
specific intslligence on a glven convdoy, he was able to make =
fzir estimate of its probable position on a given date; eesily-
within 500-600 miles in a generally north-and-south direction,
and within one day's run-~say 150-200 miles--along the great cir-
cle. If he had a pack of, say, ten boats spaced 15 miles apari,
they could sweep out the probable arees in about 2 days 1f the
weather permitted them to proceed at standard oruising speed.
Given fair visibility, there was a godd chance that they would
sight the convoy. If the area was one where oonvoys from
opposite directions pessed each other the probability of a con-
tact was increased. The German Speclal Intelligence Service (X-
B) had computed these areas Of probable greatest convoy density,
and, in general, throughout the coavoy war, B4U had from twd bo
six U-Boat groups patrolling these areas. They were disposed
roughly in three lines, and the packs were shifted along these
lines as lntelligence for the lack of 1t) suggested. In the
east, the boats were deployed in segments of a line running
south from Iceland to the 50° parallel, somewhere near the 25°
meridian. The packs on this line were intended to intercept ON
(west-bound convoys), chase them asrasa Sthe Atlentic to about

-TGP-BEGRET lel
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: of eiroraft patrol), refuel, and
up patrol as a western pack. In the west, a line
was established in a nearly east-west direction from north

of Newfoundland to the Flemiesh Cap. A third line extended
from the south-east tip of Greenland in a south-easterly d4i-
rection to the 40° parallel., The pack on this line oould be
used againat both sast~bound and west-bound convays, a8 00Cu=
sion suggested. In addition, boats in trensit traversed the
regions not patrolled by the packs, and in several cases convoy
were contasted by these transiting submarines, '

It 1s possible that more oontacts might have been ohtalned
by spreading the U-Boats more thinly over the oscean and search-
ing a larger area less intensively, especially when intelligence
was plentiful end accurate, since the oconvoys were distributed
more-or-less at random over the whdle North Atlantic. BdyU, how-
ever, almed at getting the largest possible number of sinkings,
rether than of oontacts, and was convinced that in attacking
convdoys it was more profitable to have & large number of U-Boats
concentrated on a single convoy, necesserily allowing others to
pass unmdlested or even undetecﬁed, than to attack a lerger nuam-
ber of convoys with fewer boats each. Consequently, the velue
to him of X-B intelligance cannot always be judged by contact
rates, especlally since thne patrol lines were long enough and
dense enough to provide a high probabllity of contact,

This oampaign was one of the most successful during the
war, the everage monthly shipping losses and the exohange rate
of merohant ships sunk per U-Boat sunk reaching nearl; their
highest figures. .

By the middle of May 1943, however, the U-Boat war against
the North Atlantic convoys had become extremely unprofitable, as
the following table shows:

Number of Number of Exchange Rate
Ships Sunk U/B's Sunk M/V Sunk
/By U/B's per U/B sunk.
February 43 36 10 3.6
March 48 _ 6 8,0
April 20 10 2.0
May 19 34 0.56

0f the 60 U-Boats sunk, about half {27) were sunk by sur-
face oraft, and half (30) by land-based air; carrier A/C
eocounted for three. '

1@
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withdrew them from the MNorth Atlantic to an area southwest of
the Azores, in order to iantercept US-Glbraltar convoys, They
were entirely unsuccessful during June and July, end B4AU then
dropped anti-convoy operations and concentrated on coastal
shipping end independents ln more distant areas--the Carilbbean,
off Brazil, Freetown, the Cape of Good Hope, and the Indian
Ocean. ’

The U-Boats stationed in the Mid-Atlantic did avoid land-
based A/C, since bases in the Azores were not avallable to the
Allies until August. However, they ran into the CVE groups--
BOGUE, CARD, CORE, SANTEE, CROATAN--who, during the summer of
1943, made a total of 44 attacks on German subagrines, sinking
15 and demaging nine, in the arsa bounded by 25N to 45N and

20% to 50%,

Aside from the losses inflicted on the U=Boats in the Mld-
Atlantic, the Allied entisubmarine forces gave the Garman sub-
marine fieet a severe druhbing whersver they encountered them.
During these three months, the Biscay offensive sccounted for 31
U-Boats sunk; ten more were sunk in thg Atlantic south of the
arsa consldered here and nine north of the area; six were lost
in the Caribbean area and nlne in the Yediterranean and the
Indian OQcean. To offset the loss of these 80 U=Boats, only 86
ships were sunk by submarines all over the world,

1%t was doubtless the fallure of the summer campaign which
convinced BAU that the only region where a profitable exchange
rate could be looked for was the North Atlantic., He confidently
expeoted to meet effectively the threat of the surface escorts,
which had takea such a heavy toll of U-Boats in May, by means of
a new acoustic torpedo; the threat of A/S airoraft was to be
countered by improved search receivers and a new qusdruple-mount
20004 A/A gun., Thus, the last helf of September saw the U-Boats
neading again in considerable numbers for the lanes of the UK-US
convoys; by Octobsr thelr numbers in the North Atlantic were
comparable with those of the spring. This new anti-convoy can-
paign resulted in dismal failurs; the exchange rate in October
in this arez was one M{V gunx per seven UZBoats sunkE end in
November the U-Boats sank no ships at a n the North Atlantic,
although over 30 U-Boets were concentrated thers. This state
of affalirs continued throughout the winter. U-Boat effectiveness,
as meesured by the number of ships sunk from North Atlantlic con-
voys per U-=Boat-day per convoy-day was reduced to ons-sixth the
figure for the period from July 1942 to May 1943, ~1n ﬁhrcE, 1944,

the last woilf-pack to operate in the North Atlantic was disbanded.

The world-wide situstion was very little better. The exchange
rate for the period from July 1943 to the end of the war was 0.5

worssomn. T-OP—SECRET CANOE
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M/V sunk per U-Boat sunk, which was one-eighth the exchange rate
during the nine-months period from October 1942 Lo June 1943,
2ggtanly one-thirty-sixth the rate for the nine months prsceding

The invasion of Normendy in June 1944 caused BAU to ocon-
centrate his boats in the channel., By this time it meant
practical certainty of kill for a U=Boat td0 surface anywhere
near their enemy; hence the only boats operating were those
equipped with schnorchel, From this time on to the end of the
war, the German submarine effort was directed ageainst coastal
shipping near the U.K. It was not successful, as the low ex-
change rate indlcates,
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2o THE EXTENT OF DRCRYPTRD INTELLIGENCE
T AVATLABLE

2.1, The Extent of Deoﬁﬁgted Intel-
Tigence Avallable to the Germans,

s 2.1.1. General Character of the Intel-
'ngncam

The source of information on Germen decryption intelligence
are the "iI-B Berichte", which were compiled and issued weekly by
the German Radio Intelligence Service--nX-B Dienst"s-and which
give a complete summary of all naval intelligence from all sources,
Decrypted messages of Allled origin ere msrked as such, These
deal almost entirely with Atlantie convoys. There are practi- P
cally no decryptions of messages pertaining to combatant vessels,;
exoept for surface escorts (not CVE's) of convoys. The avail- -
able X-B reports run from the beginning of the war in 1939 through
April 1944,

The intelligence provided by decryptions included, among
other less important 1tems, the following information:

(a) sSailing telegrams, giving the route of the convoy
in detell;

(b) Diversions ordered after the convoy had left port;

(c) Rendezvous of parts of a convoy from differsnt ports,
or between the convoy and 1ta escoris;

(@) Position, course and speed >f the convoy at various
stages of the passage. (Tkhe scurce of this 1s not
indicated very often; occasionally it eppears to
derive from escort rendezvous. As & ruls, radio
8llence was observed by oconvoys.)

2.1.2, Estimabte of the Usefulness ol the Decryptions.

The promptness with which decryptions wers made availeble to
BdU is not indicated in the X-B reports, but the weekly period
of compiletion sets an cutside limit., For the purposs of esti.-
mating the effectivencss of a given piece of useful intelligencs,
the item is, in general, considered %o be "good", that is, to
contribute potentislly to the ability of the U-Boats to contact
convoye, if 1t was inecluded in the current wcek's report, or,
in other words, 1f it was deorypted with not more than seven
days? delay. However, this definition ie arbitrary, since mes-
sages decrypted with more than seven deys? delay might still be

TOP SICRET
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as 18 days to oross the area); on the other nand, mas3ages
decrypted very promptly might be tactically less useful, if, for
example, ths convoy was 80 olose to its destination that pur-
suit wes not praoticable. Henoe, in particular cases, such ad-
ditional considerations have besn taken into account in esti-
mating the sffectiveness of the German decryptior intelligence.
In some cases it has been possible to check with reference (k),
the authors of which had available the daily files of messages
deorypted by the Germans, in addition to the weekly reports.

The arbitrary element effects very few questionable cases;
its removal would affect the figures given only slightly.

261020 gu_antitx of the ‘Intellj:;%ﬁnoeo .

The contribution of the I=B sarvice in supplying BdU with
intelllgence on North Atlantic convoys can be discussed most
conveniently by considering separately each of the four periods
already mentioned: The monthly numbers of convoys on which
ngoodn intelligence was availsble appear to be fairly homogen-
eous during eacih of these periods, (Ses Annex 2.1) The per-
centage of convoys on which vgood" intslligence was available
for sach period 1s:

l July - 31 December 1942 = = =« « - = - - 3

1l January - 31 My 1943 = =« =~ = = = = = = T27%
1 June - 15 September 1943 = = = = = = = 0%
156 september 1943 - 31 Merch 1944 - = - - 5%

The overall probability for the whole intarval, including the
firsti second, and fourth periods but excluding the third (no
operations agelnst North Atlantic convoys were carrlied out
during this period) is about 374. For e detailed case-history
type of Qesoription of the extent to which the X-B service
supplied B4U with useful intelligence on the North Atlentic
couvoys, the reader 1s referred to Annex 2.1,

1t must be emphasized that the above figures, and those
in Annex 2.1, glve only the extent of intelligence made avail-
able to BAU by the X=B service. The gquestion of how much was
used is dealt with in Part 3. "

The contribution of the X-B service to the over-all ia-
telligence picture of the submarine command was subatantial
from the beginning of the war in 1939 until the summer of 1943.
Its lmportance was snhanced by the fact that other sources of
inteiligence on convoy movements wers moager. The X-B reports
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tnd the RdU war Diary indicate that radio direction finding
+dayed s very minor puart in furnishing intelligence on Atlantic
.Onvoys, Reconnealssance by sireraft was possible only for

‘short periode @nd at limited ranges from the European coast,
nwing to the unwillingness of the Alr Force command to allooate
..ong-rascge pebtrol planes t> the submerine campeign.

By the time the United States entered the war, the X-B
service hed m=de 1t possible for the Germean UhBoat command to
predict the probsble ereas of greatest density of the UK-US
eonvays having obtained enough informetion from deoryptions
to establish the rhythm of salling and the probeble courses
they would take, These areas were three in nusmber:

(1) gerip northgw 3? Newfoundland, from
45 N 57°N, 44°w-49°%N;
(11} nne just northeast of the formsr strehch;ng

scuth from Greenland. from 49° Rw59 N. 41%-43%;

-
fos
fols
o

L

one stretching south from hetween Greenland and
Ioeland from 52°N-63%K, 25%-27%.

The value BdU placed on this analysis is indicated by the
fact that for nearly two years, in every cempajdgn against North
Atlantic convoys, he placegd Lis patrol groups chiefly in these
areas, lengthening the strips to the southwerd when the Allles
began using a southern route along the 40°N parallel in January

1943,

The contribution of the X~B ssrvice was stoppad in June
1943 by a cheange in the cyphser cn the part of the Alljes. By
16 September 1943 the Germans had sucoesded in breaking a part
of the npew cypher; however, bthey were able to read only mese
sages glving stiragglers® routes end early rendezvous ponlnts.
This information, %> judge by the BAU War Diary, appears to
have been of velue to Com-Subs in only a fow cases; in genersl,
it may perheps have been more confusing than helprulg On
12 Decamber 1943 the Alllea removed this last source of in-
formation by glving stregglers' routes and rendezvous points
relative to certaln referesunce points, the location of which
the Germans were uaasble Lo determine. During the remainder
of the submarine campeign against Atlantic convoys the U-Boats
ware obliged to depend on their own reconnalssance and that of
the few long~range aircraft avalleble. The Allles, on their
part, made resonnalssance by the U-Boats themselves very 4aifr-
ficult by aircraft padbrols, thus forcing the U-Boats 5o oper-
ate submerged & large pert of the time.
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JIAH «2o The Extent of Deg%xption Intelligence
Avallabie €5 the Allies

The Allies began reading the "Enigma" communications of
the German submarine force in December 1942, and ocontinued to
read them sporadically with varying delay times until October
1943, from which time on to the end of the war, the messages
were read campletely day-by-day, with no significant delay.

The messages decrypted by the Atlantic Section of 0p-20-G
are flled by days. (The date of decryption waa appended to the
transla tion of each decrypted mesasage beginning on 20 February
1943.) A complete tabuletion o f all decrypted messeges pertain-
ing U0 the North Atlantic convoy war, durling the months of March,
spril, Mey, September 16 through 30, October, November, and De-
cember of 1943 and January, February, and March of 1944, is
presented in Annex 2.,2. 1In addition, there is a tabulation of
all messages pertaining to U-Boat ocperations in the Atlantic
north of the eyustor for the period from 1 June through 15 Sep-
tember 1943. The messages are classified accdording to content

and time of delay 1in decryption.

With respect to thelr contents, the messages can be in-
cluded in three general groups:

(1} Messages, either from & U-Boat or from BdU, which
give the present or prospective position of a U-
Boat; these are caslled type "P" messages 1n the
table of Annex 2.2.

(2) Messages, chiefly from BdaU, which contain opera-
tionel orders to individual U-Boats, groups of
U=-Boats, refuellers, etc., designating patrol areas,
courmes, refuelling rendezwvous, etc. These are
called type "M" messsges.

(3) Messages whioh deal with contaots betwesn the U-
Boats and thelr ememy. From Maroh %o Way 1943 they
were predominantly reports of contacts on convoys;
from June to September 1943, almost entirely re-
ports of contacts by the Allies on U~Boats, sincs
Do convoys were contacted during this pseriod in
the area mentioned. From Cotobar 1943 to March 19L4
:?ey ggﬁe of both kinds, These messages are valled

po o

A peneral idea of the amount of radio intelligenc a
avallable to the Allies, and of the deley in decryp;iéz}ﬁzjz
during the period 1 March 1943 to 31 Warch 1944 is given by ’
the following grouping of the deorypted messeges. Table T and
Teble II are arranged in three parts besause of the different
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OLthel!be f the U-Boat war in the three periods indicated. The
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Volume of Radio Intelligence

TABLE I

period numbers correspond to those previously used.
sification of delay times was changed in Period III because of
the small number of messages involved.

The clas-

Period II: 1 Merch - 31 MEZ,1942‘
No. of Percent Decrypted Within
Month Decryptions d day 2 days 3 days 10 days
March 839 124 334 504 824
April 745 L bR 665 82%
May 836 46 334 §64 88t
Total 2440 33% 50/ 615 844
Period YXX: ) June - 15 September 1943:
2 days 5 days 10 days 15 days
June 109 9o 55% 694 85%
July : 80 gg %% le o
August 67 5. 434 674 88%
1-15 sept.  _31 O 6154 71/6 784
Total 287 &% 40 5674 705
Peripd IV: 16 September 1943 - 31 March 1%944:
l day 2 days 3 days 10 days
16-30 Sept. 149 174 584 70% 994
october 287 60% 7254 7854 I6p
November 80 714 86% 95% 1005
December 99 8354 934 96/ 1004
. January 1944 236 TR 1000 100% 1004
February 294 874 97h 994 1004
March 202 89% 964 994 1004
Total 1347 T4 874 914 994
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concerning the propertion of all Germen transmissions con-
cerned with U-Béats that were decrypted, it was the rule that
if messages on any day were read, sll the transmissions were
read, From Annex 2.2 it i s seen that on certain days none were
read within 10, or in the second period, 15 days. The number of
days in sach month for which no decryptions ars found in the
files is as followsa:

March 1943 ¢ ¢ o « =« s » o o 2 d2¥s
April toon.o.uo?days
May oo o0 v« o s o o 3 days
June o o ¢ o s o s u o 2 days
July 6 o o s v o o » o 1 day

“ugust aoonoooocsdays
September . . . + s ¢ o - o B days
Qctober oo « o w o o e o O days
Novembexr oo v e o « a o ¢ 5 days
Deceaber oo o o o v o o o 5 days
January:‘-g&t[t-ooooen oOdayB
February o v o 6 0 o o o O days
Maroch v e 06 o o o o O days

Concerning the character of the intelligence obtalned from
decryptions, Table II presents & grouping according %o the type
of megsage, as defined adove.

TABLE 11
Character of Radic Intelligence,

Period Ii: 1 Merch - 31 May 1943.

No. of Decryptions g¥ge of Msssqgg
Month within 10 days M )
March 689 b 105 594
Aprili 627 2154 134 664
My 139 335 1% 554
Total 2055 205 114 60%

Period IXi: 1 June - 15 Ssptember 1943:
within 15 deys

June 93 bhp L2h 1k
July 27 33 kb 32%
August 59 366 494 154
1-15 Sept. _24 L2p 504 _8&
Total 203 350 Lih  21%
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Period IV: 16 September 1943 = 31 March 1944

of Message
pihe of jeennes .

Month Within 10 days

16-30 Sept. 147 225 ‘184 60%
Octgbar P 276 304 3% 334
November 80 315k 394 30%
December . 99 L% 4L5% 8
January 1944 236 71%% 194 104
February 294 69%4% 11@ 204
Maroh 202 84* % 84 _8%
Total 1334 5474 22 234

*Nearly all of these ware weather reports sent by three U-Boats
several times a day.

There is a great difference iz the amount and the char-
acter of the intalligence in the three periodas. The huge
traffic of March to May was due to the magnitude of the convoy
war carried on during those months. Ezch U-Boat reported every
contact and loss of contact on a convoy and BAU repeated it, so
that during a long chase scores of such messages might be sent
back and forth in a few days. This accounts for the preponder-
ance of type C messages during this pericd. During the summer
no convoys were contacted, and the few type C messages were
neariy all reports of attacks on the U-Boats. The great decrease
10 Goe amount Or radio ocommunications during the summer is
explained partly by the lack of contacts on convoys, and partly
by the fact that in July the U-Boats were sent to distant areas
to prey on coastal shipping, end maintained radio silence excapt
to report attacks and positions when ordered to do so by ComSubs.
Starting on 16 Scptember 1943, the U-Boaits were onoe mors sent
back into the North Atlantic, and the volume of messages in-
oreased. From September to December, the emphasis on the type
of messages sent changed from C to F until by January, February,
and March the preponderance of messages sent were position re-
ports, and these originated in large measure from three U-Boats
which sent weather reports, two to three times daily. However,
the positions of practlically sll U-Boats ware known from the

typz M messages in which BAU gsve the U-Boal position assign-
ments.

The most valuable messages were obviously the type M.
These contained importent information involving groups of
U-Boats, and ggve patrol areas and movemenis of packs, refuel-
ling rendezvous, etc. During the months March to May over 200
such messages were deorypted within 10 Gays, and about half of
these within 2 days. During the summer about 90 type M messages

PRAC-YSS =356
-FOP—SECRET- 2=7
I




FoP—SECRET (LO) 2271-52

were decrypted within 15 days, 50 within 5 days, and 7 within

2 days; dealing, as they did, chiefly with refuelling rendez-
vous, thelr great importance in the hunter-killer campaligns is
obvious, as can be ssen from Part 4, where the manner in which
these decrypted communications were exploited by the Allies is
discussed. During the last period {September 1943-March 1944)
the i tLype messages were decrypted with such promptness and
efficecy that the Allies had current knowledge o0f the formation
of practically all U-Boal groups, together with their positions,
the areas they were td patpol, and even the specific convoya
they were intended t> intercept.

TOP—OHCRET™

PRNC-NSS-346
FT-OP—SECRE T CANOE-
<




@O FEFSIR: 65552 @

Top SEORED- (L0)2271-52

errUn
JLUUN

3. TIHE UTILIZATION OF DECRYPTION INTELLIGENCE

The strategic use t5 which BAU put the information made
avallable to him by X-B intelligenoe has already been mentioned
in Section 2.1. Throughout the duration of the North Atlantic
conVoy war he plaged his U-Boat packs in patrol lines at the
positions which, according to calculations based in large
measure on decrypted ellied messages, were consistently most
likely to be those of greatest convoy density. Wwhen, in
January 1943, the allles first introduced the southern route
along the 405Nb45°N parallels,--heretofore shunned because of
lack of enough escort shlips to compensate for the absance of
land-based air support for too long a period in mid-ocean--
the X-B service gave him information of the change, with, the
result that he wes able to shift the general pattern of his
North Atlantic U-Boat operations in order to meet the new con-
dition with very slight loss of time: & U-Boat group was placed
across the new route by 19 January, and twd weeks later carried
out the first major attack of the new year on SC 118, whioch
netted the U-Boats 12 ships sunk. Within the next six weeks,
this attack was succeeded by the attacks on ON 166 (15 ships
sunk), HX 229 (13 sunk) and SC 122 (9 sunk), all in the same
general area.

Tactically, B4U was able to exploit the X-B intelligencs
profitably because the large uantity of prompt detailed lnforma-
tion on specific convoys freyuently enabled him to execute the
movements required to bring the largest possible number of U-Boats
to the attack., The extensive use he made of the X-B intellilgence
available td> him is evident from a perusal of the War Diary:
during the period from 1 July 1942 to 31 May 19,3 one finds
24 cases in which he mentions decryptions of Allied messages
as governing his placing of a U-Boat group in a definite patrol
erea GO intercept a specifically designated convoy. Of these 24
convdys 20 were contacted, with 85 sinkings resulting from at-
tacks on 14 of them., (These attacks included the three dises-
trous ones on SC 118, SC 121, and HX 229-SC 122, which netted
the U-Boats 46 ships munk,) The most dramatic example of this
sort of tactical employment 18 found in the pursult of HX 229
and SC 122 in March 1943; a decrypted Allied message apprised
B4U of a diversion of HX 229, and he reacted s> promptly (by

—~cancelling an order only & few hoursg o0ld and directing a radical
course change) that the Atlantic Section of Qp-20-G (who read
BdU's message promptly) were convinced thet the Allied cipher
had been compromised. (This particular combined operation netted
the U-Boats 22 ships asunk,)
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In the period from September 1943 tO March 1944, when BAU
no longer had good i ntelligence aveilable, he tried to exploit
the very scanty gleanings to the utmost; in the War Diary he
mentions X-8 intelligence in connection with 15 comvoys. Only
tgigz of these were oontaoted, with two attacks ylelding 4
s ngs. '

Precoise evaluation of the operational effect of deoryption
intelligence reyuires osnsideration not only of the successes
obtained with 1t8 uss, bdbut alsdo eome measure of the successes
that would have been obtained without 1t. These yuestions are
considered in the following sections. The straightforward ef-
fects of using deoryption intelligence are expressed quantita-
tively in terms of the ability of the UY-Boats: (a) to contact
the convoys (Section 3.1}); (b) to convert the contacts into
attacks (Section 3.2) and (o) td sink ships (Section 3.2).

3.1. The Effect of X-8 1ntelligence on the Cepsbility
) =508 onvac g 8 avoy .

Definition of "Contactt

In this paper the term moontact® is used in the sense that
a given convoy 1s ocontaoted only dnce, regardlees of the numbsr
of U-Boats that actually contacted it, This rule is adhered ¢o
even in the case of a oonvdy that, having been once contaciad
and subseyuently lost, was recoantacted later.

Dgfinition of "Compromisen" of a Gonvoy.

A convoy is considered to have been rcompromised" if thers
was X-8 intelligence evailable concerning 1t which, according to
the oriterion described in Section 2.1, wes patentially useful
to BdU, whether he used it or not. A compromised convoy speci-
fically mentioned as belng so in the B4U War Diary is sald to be
n"designa ted" by BdU.

Data for Sections 3.1 and 3.2

The basic datea required for the computations in Secotions 3.1
and 3.2 are tabulated in Anpex 3. Data on the status of X-B
intelligence and of action by BAU with respeot to particular
convoys are tabulated in Annex 2.1.
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3.1.1. Effect of X-U Intelligence on Probability of Contact.

{¢) Overall Probabili§¥. Teble III is a suamaxy
snowing the average probabllity of a convoy being contaated
when 1% was compromised by X-B intelligence, and when not.

TABLE I11

Overall Effect of X-B Intelligence on Contact
Rate of U-Boats on onvoys

Naumber of CONVOYS iD Ar@8.c.cscesacssvsccscesansns 206
Number of Coavoys Contacteleceeccacecsccccsaressees 91
Number of Gonvoys nof Compromised by g00d X-B..... 168
Number of Convays Compromised by £00d X«Bicoseeceos 98
Number of Contacts on non~Compromised COnvoyS.oeos. 43

Numper of Contacts on Compromised CONVOYSeccsveeso 48

Overall probability of a Convoy belng Contacted... 344

Average Probabilisy of a non-Compromised Convoy
being ContacCted..sssseresscasseseavevessnaseas 26/

Average Probabllity of a Compromised Convoy
being contactedl.!...l‘.......'......O.."... 49;

The date in Table IJII indicate thet the averasge ¢hance of
a8 convey being sontasted while traversing the North Atlaptic
was nearly Gtwice as greet 1f BAU had good X-B intelligence
gpecificaily on it, -

{b) Tbe Probability of Contact psr Convoy Dsy per
U-Boat _Day. -

1t is clgar that the averages just given do not provide
an accurate estimate of the effect of good X~B intelligence
on U-Boat performance, since they 4o not take into account the’
extent of the U-Boat effort nor the anumber of targets in the
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area., This may be done, at least crudely, by computing ths
probebility that a single U-Bout would contact the convoy per
day of its transit; this quantity is the guotisnt of the num~
ber of contaocts during a period divided by the product of the
aumber of oonvdy days and U-Boat days in the area, when this
is done, it 18 found that the average overall probability that
a convoy would be contacted per day of its transit of the area
per U=Boat day 1s 0.095% when compromised by good X-B intelli-
gence, compared with a probability of 0.0584, approximately 5/3
as great, when not so compromised, Significant as this lncrease
in convoy Jjeopardy is, it still does not refleot ths full use-
fulness of the X-B inﬁellisenoe. There were other factors that
materially affected the ability of the U-Boats to utilize X-B
intelligence in contacting convoys, the effects of which can-
not de expressod guantitatively, but tend to make the apparent
valus of the X-B intelligence leas than the actual value, when
a statlstiocal estimete, suoh as the one given here, is attemp-
ted. These fuctors are the following:

(1) The weather, In some cases the U-Boats failed to
contact convoys Of which BAU had good intelligence, and %0
intercept which he disposed his paoks across the routs tae
convoy actually took, because of weather conditions. Heavy
seas reduced the mnbility of the submarines, so that they soms-
times failed to reaoh a presoribed patrol line in time. Snow-
storms and heavy, long-enduring fogs often reduced their abil-
1ty to sight targets; ih seversl cases a convoy was able to
sall directly through a patrol line without being contacted.
This factor is frequently mentioned in the BdU War Diary during
Period II (January - May 1943), when the Germsns had the best
decryption intelligence on csonvoys.

(2) The limitations of U-Boat operability. In order ¢c
realize the Tull capa es O e vype C 1t was nscss-
sary to refuel it while on patrol, und so it happened occasione
ally that even when BdU had very good information on & partic-.
uvlar convoy, he had to forego pursuit of it for logistic reasons.

{3) The German principle of mass attacks. BdU was con-
vinced that 1T was more proﬁIEaEIe T0 attack 8 convoy with as
many boats as could be homed onto it., Henoe 1t happencd fre-
quently thet even when he had good X-B on several convoys gure
ing a iven interval, so many boats were in pursuit of one or
even wmore other convoys that had already been contacted, thet
it was not practicable to allot any boats to search for the re-
maining ones, For example, in the attack on ONS=5 in May, 40
U-Boats were involved, leaving hardly any avallasble to attack
other convoys on whioh BAU had good X-B, for a week or mors,
Thies is not to sey that the U-Boats consistently contacted as
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many eonvoys as BdU desired. From the .ar Dlary it ia evideat
that they disappointed HdU repeuatedly.

~ The principle of caoncentration of U/B's udvenosd in purau-
eraph (3) wbove, plus cvidence sucn as »as given in the exanple
in that paragraph, suigests that there may have becen intervals
of tius during wiloh BAU hud ¢o0o0d X-B intelligence for & nunver
of convoys in excess Of tne number which nis U/B's ocould attack;
that is t0 say, the amount of intellipence available for use had
saturated the fuo'.ities for using it. If the U/B fleet were
not saturctea witi, intellipence in the sense described here,
then ap increuge in the amount of acourate and tlwely X-B aecryp-
tions might be expeoted to increase the rate with whioh U/B's
contacted oconvoys. Wwhether or not suob saturastion oocurred con-
elsteatly will now be investiguted.

3.1.2. The "Contuot Coefficient” and "Operational uweeprate."
A Meusure of U=Boat performance UALL 1n some respects 18 more
meaningful than siample probubility of conteot is the moperctional
sweeprate." The followling 15 a brief disousslion of this quantity

and of its application to the situation in question.

The numser of contacts that the U-Boats could be expected
to make during 7T U-Boat days of rsndom seuarch effort depends
on the tarpget density during the time intervel in yuestion; that

is
N
(1) 6(g) T
where

C naumber of contacts
N onuaber of targets in the area
A the area searched (sy. mliles)
T searching effort (U-Boat days).

By iutroducing @ propaortionality coefiicient, §, one gets

(2) c=g (}) T

The coefficient ¢ will be designated "coantact coef-
ficient®, It is immedistely appareant that its magnitude indi-
cates some weasure 0Of the U-Boat’s abllity to contaot targets
apurt from the density of tercets and the wugnitude of the search
efrfort. 7he dimensions of  are "area/time", suggesting & searoh
rate. 1In u case in wuich the targets and the gearchers are po=-
sitioned at random but with a uniform density over the arsa, and
the movements of the searcher are independent of those of the
target, ¢ would be the true "sweeprate" of the searoher acainest

ToP-SEORET T_@—P_S_E:GR_E_TGANBE '
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SEeHﬁEﬂ I plu pticular t;earsg;etr It would equal the effective ocean ares

swept over by a single search craft in one day.

The value of 4 can be estimated from xnown capsblilities of
bthe searcuer’s detection meens {the reffcctive detection rangsv,
or {he "sweepwidthv) and the speed of the search craft relative
6o tnet of bLhe target. This 13 sometimes cailed a "theoreticalr
sweépraue to dlstinguisn it froam the  computed from actual ope
gratlional resultls; tuas is, whon 8 known puwnber of csncacts, and
8 <nown or assused terpet demsity are substituted in equation
{2). 7The latter is called the "operstional™ sweeprata,

The conditicn of uniform distribution of targeis and
searchers was never entirely met in tne Bavtle of the Atlantic;
although the convoys were distributed fairly evenly and their
average nwunber remsined nearly constani for long periods, thls
ves not true of the U-Boats., Except when traneiting, the U-Boats
were generally conceatrated in packs, with the excep&ion of a
very few bouts operuting indepeadently on special misaionz. A8
a counsequence, at any given time, certulm poriions of the entire
re;lcon were bein; more thoroughly sweptl over tuan others,

with respect to the mutual independsuce of searcher and
target movemeuts, tii. condition would be approximated at such
times a8 neither side had reliable knowledgs of the opponentst
wovemante-a condivion which ocourred only sporadically during
shor!{ intervals in the period conalderad. .

I view of the restrictions on the definition of "sweep~
rater” requirsd by the theory of searciy, and the conditliocans under
walch the cenvcy battle of the Atlantic was fougntD there is a
valld objecilon Lo using this term, as computed from the opar-
aticnal deta, to descrive the erfecnivanesa of the U=-Boats,
For tihls rsason the tera "contact ooefficientn bas besn intro-
dutzd o replace "operational sweepratev, It will sarve as a
meazuxre of the ocepability of the U=-RBouts to contaet convoys,
end zhould reflect the offsct of ilntelligsnce on tneir search
capsblility. 1t approximates a true operaticnel swespwidtk to
ths extent that the conditioas of uniform random distrinution
and independence of movemant are meb.

{a) The trus operational sweeprate. The closest approz-
imation to The (fue operational swecprate of the Germasn U=~Boats
in the Baittle of the atlantic would be obtained by considering
only those convoys vol compromised ny X=B iatellligence during
a period when the w»llies had the lezst amount of intelligence
uoncernlng U=Boat movements, The latter condition occurred in

preriod I, {from July 1942 to December 1942) during which the
Alllies were not reading tha German cipher {except for the last
deys in December), On the other band, 63 out of 100 convoys
ware not compromised by X=B 1ntelligencema good-sized sample.
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During Periasd I the contact coefficient on non-compro-
mised convays was 2450 sq. miles per day. This quantity is thus
the closest approximation to the true operational sweeprate.
(For details of the computation see Annex 3.)

The sweeprate is given by the product of the relative
gpeed of searcher with respect to the turget by the "sweep-
width" of thne searcher - twice the "effective range™ of detec-
tion. Using & relative speed of 10 knots, the 2450 sg. miles-
per-day swe.:prate would correspond to a sweepwidth of about 10

' miles, Operationul data on sightings by our own submarines in

FRNC -NSS5-346

the Pacific on single werchant vessels gave a day-and-night aver-
age sweespwidth of 12 ailes for a surfacea submarine; on large
sonvoys it should be substantlally more; theoretically propore.
tional approximately to the cube root of the number of ships in
the convoy. (Reference (1), p. 101).

The contact coefficlienta for periods I1 (January -- May 1943)
and IV (September 1943 - March 1944), computed for only uoncom-
promised coanvoys, are respectively 1400 and 1550 sguare miles-
per-day. This decrease from tie figurs for Perlod I reflects
the eftcet of the superior intelligence obtained by the Allies
through decryption intelligencs: during Period Il they read
the Cerman communications with considereble success {see segtion
2.2); and during Period IV completely and currently. This ena-
bled them to divert convoys around the U-Boat packs and was in.-
strumental in relucing the contact coerficient from 30 - 4O per-
cent,

(b) Varletlion of the overall value of the contact co-
eillclent and COrrelALlon with the excenb OF &-B in
1ntelllcence. ©The overall value of the contact coefs

ficieat thToughout the thre> periods, celoulated from eyuation
{(2) by inserting the total number of' contacts on all convoys, tie
total number of U-Boat days in the area, and the sverall average
nunber of convoys in the area, is 2350 8sq. miles per day. It
wlll be noted that this number is almost equal to the closest
approxiustion to the true operational sweeprate, which was 2450
8gq. miles per day.

In general, the effect of X-B intelligence on specifioc
convoys during given intsrvals should be reflected in the valus
of the contact coefficients for those intervals., For, if during
a given interval BAU had specific informuztion on enough convoys
to keep his fleet occupied by these &lone, the contact rate dur-
icg thot int<rvel should be grevnter then durdng, ¢ interval in
which the U-~Boats had to depend more on their own reccanais-
sance and on BdU's guessing: since, in the former case, the
U~Boats could presumably be homed on to the target, or enabled

TOPSEGRET
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$0 Carry out & more infensive gearch of a smaller area.
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Considering the threc periods studled, the relatlion be-
tween the overall contact cosfficient ¢ and the amount of good
X~-R jiatelligence is as shown in Tadlae IV.

TABLE IV
Variation of Overall Contact Coeiricient and Bxtent of X-B Ine-
elllgence Dy Periods -

% of Coavoys Ovorall Goantact -
Pericd Compromised by X-& _Uoerrioiwuu '
I. July=Dec. 1942 374 2650 sq. mi./day
II. Jan-Mey 1943 (] 2050 o

The lack of correlation between the ovarall contact cdef-
ficient and the extent of intelligence on convoy movements amight
indicate that the saturation effect menticned earlier in this
saction really exists; but it could be due to a generally lower
effsctiveness of U=Boat search, as & result of Allied counter=
measuras, weather, etc. The saturation effeot would be signi-
ficant especially during Period II, when BdU had evallable good
X¥=B intelligence on 754 of all the convoys. The low value of
the contact coefficient in Period I¥ probably represents the
effect of the superlatively good Alllied intelligence on the true
operational sweeprete of the U-Boats.

The variation of the contact coefficient and extent of
X~-B intelligence for intervals of one month is shown in Table
Vo TFigure 1 shows this variation graphically.

TABLL, V '
Manthl% Variation in Bxtent of X-B Intelligence and in the

ontact L,oerlicien

Overall

» of contact
Compromlised Coeffioient

Month gonvoys {Sq. Mi. per Day)

Period I. July 1942 394 1450
{Allies had no Aug. 470 3050
Decryption Sep. 374 2100
Intelligence) oct. 1354 2050
Nov,. 435 4550

D8ce 445 2400
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ovexrall
5 of Contact
Compromised Qoefficlient
Month convoys (5q.Mi.per Dey)
Period 1I. Jan. 1943 634 2300
(Allies read Feb, L5% 1950
Messages Mar. 934 1700
Partially) Apr. 65% 2600
' May 85% 1900
Period 1V, Sep. 04 2400
(Allies read Oct, 194 1150
messages currently Nov. 04 1550
and completely) Dec, . 84 650
Jan. 1944 04 2300
Feb, Qb _ 3500
Mar. 04 . 850

A further breakdown of Perlod I into 10-day and l5-day
intervals shows a similar lack of correlation. 1t is not ocon-
sidered necessary to include these results in this report.

(o) Comparison of Contact Coefficients Computed for Com-
'EEEEIEEE'5531HBE=EEﬁiiﬁﬁﬂﬁﬁﬁfTﬁﬁﬁﬁﬁﬁéo'

The average value of the contact coefficient for the three
periods in question, considering only non-oompromised oonvoys,
is 1730 aq. mi. per day. The average value of the ocontact co-

. elficient, oconsidering only the compromised convoys, is 2850 sq.
mi. {er day. It thus appears that the immediate effect of X-B
intelligence was to raise the contact coefficient to about five~

thirds the normal value, just as in the case of contact proba-
bility disocussed above in the preceding section,

When the three periods are considered separately, the fig.
ures shown in Teble VI are obtained.* The contaot coefficient
on non-compromised convoys is indicated by 4o that on compro-
mised convoys (that is, tuose on whioh good X~B intelligence
was availlable, whether or not used by BdU), by Q1.

¥IT e oonvact ooefficients are computed for monthly periods,
it is found that the individual values fluctuate widely. (See
Annex 3, Table 4.) 1In the case of tho nom-compromised convoys,
the range is from O to 5100 sq. mi./day; during half the months
1t was between 1550 and 2450.8q., mi. per day. 1In the case of
the comgramised convoys, the range is from C (in Dscember 1943,
with only one compromised oonvdy) to 5100; half the values lie

between 3000 and 3800 sq. mi. per day.
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TABLE VI
Average for all periods 1750 d%f mi./day 2850 é%% mi./day
Period I 2450 2950
Period Il 1400 2350
Period IV 1550 4L050*

*There were only rﬁur cases of compromised oonvoys during Period
IV; three of these were contacted.

Statistical analysis of the date in Table VI (ohi-aquared
test) indicates that the differences between the sweep-rates
on non-~compromised and compromised convoys are significant.

(d) The Contaot Coefflcient with respect to compromised
. :§§g;g;g:§§§§::!§§!IiT1Eﬁﬂ@ﬁEﬂﬁﬁr{%?1ﬁﬂr1ﬁﬁriiﬂnﬁiﬁ"
OE 8o .

It has been mentioned that a possible reason for the lack
of correlation betwden the degree of X-B lntelligence and the
contact coafficient is the fact that during Periods I and II
BAU generally had sufficient X-B intelligence on oonvoys to
enable him to maneuver his U-Boats to attack sertain compro=-
amised convoys, ignoring others unless by chance they offeraed
a good opportunity for attack. There is considerable evidence
for this in the B4U war Diary. If thie hypothesis is correct,
the contact coeffiolent for such designated oonvoys should be
substantially greater than the value ovtained by considering
all compromised convoys. This is actually the case. In Pers -
iod I, 3 of the 37 compromised convoye are specifically des-
ignated by BAU as having been So compromised; all 3 were con-
tacted. In Period II, BAU mentions X-B intelligence in con-
neotion with operations againgt 21 convoys (out of 57 that
were compromised); of these 21, oontact was made on 17, In
Period IV, when X-B intelligence was almost non-existent, only
4 convoys were ocompromised, and BAU designates all four of
these for operations; 2 were contuoted. The contact coeffi-
cients computed from these data ars shown in Teble VII; they
are called Q2. The coefficients pertaining to those compro-
mised oconvoys not designated by BAU, and to non-compromisad
convaoys, Q3 and Qp respectively, are inocluded for comperison.




TOP—SEGRET

.f O ?F J%Wﬁ%%
(L0)2271-52

contact CoefficieRts on coavoys Designhted
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Period

I
IX
Iv

Average for
All Periods

(se.ui/oay)  (Sqmil/ey)  (squrie/pey)

8400 2600 2450
3400 1650 1400
4050 (a 1700
4450 2050 1750

(a) No convoys in this olass in period IV.

In spite of the small samples in Periods I and IV of des-~
ignated compromised convoys, the differences between Q, and Qq,

and between {

and Qa, for all the periods and for the average

of all periods aro signifiownt within 904 confidence limits;
that is, there 1s at the most a 104 chance that the differences
mentioned are dve to ohence fluotuetions, Thus it appears from
the data shown in Tadble VII, that the value of X-B intelligence
to the U-Boat command cun be summed up as followa, The infor-
mation obtained on specific convoys enabled BdAU to select cer-
tain ones for pack operations, either ignoring others or leaving
their detection t0 chance. As & result, the effectiveness of
the U-Boats in contacting convoys was inoreased to about 24 timeés
the figure when no X-B intelligence was available, and to about
twice that on convoys whioh, though oompromised by x-B intelli-
gence, were not specifically selected for operations.

3.2 'Bhe Effect of X-B Intelligenoe on the Attack Factor
an e ng Hate,

In general, in evaluating the effect of intelligence, the
contact rate is 8 more significent quantity than the sink ‘
rate, since there is no direct comnesction between intelligence
and sinking rate. The sinking rate depends directly upon the
contact rate, as well as upon other faotors whioh have no con~
nection with intelligence, such as fire control, armsument, ag-
gressiveness, eto., on the part of the U-Boat, and on the effeot-
iveness of anti-submarine measures on the part of the defense.

However, in view of the tactice employed by the German
U-Boat command of veotoring every available U-~Boat to the attack
on an intercepted coanvoy, it seems reasonable to presume that
the possession of govd X-B intelligence would make it possible
for BAU to dispose his boats in & menner that would not only en-
hanoa thelr ohance of contacting a convoy, bdbut also of conver-

PRNC-NSS-346
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| alH1p]
_SD"L: n‘g‘ the contact into an attack, as well as enabling him to
to the attack, and thus obtain

vector larger numbers of boats
a greater sinking rate.

Table VIIIA presents data showing the effect of X-B intel-
ligencs on the attack factor and the sinking rate. Only those
attacks that yielded at least one sinking are oonsidered.

It might be argued that a more reallstic approach would be
to consider only the attacks of major proportions; i.e., those
which resulted in multiple kills, view of the argument alted
above for the use of the sinking rate ae a measure; for of the
65 suocessful attacka, half resulted in only one or two sinkings,
and these ilnclude some cages in whoilh only one or two U-Boats
contacted a oonvoy, as well as two cases whioh the Germans con=-
sidered 1ndapandenis. Table VIIIB gives the figures for attacks
that resulted in three or more sinkingas. . .. .... _

TABLE VIII
Effect of X-B ;%teiliipnoe on Attack
agLvor an § Be
Compro=-
mised
Convoys
Noa-Com~ Compro~ Desig-
promisad alsed natod

gonvoys Gonvoys by B4u Ovaerall
Ao All Attacks with at least one Sinking

Number of Convoys 168 98 28 266
Nuaber of Contaots 43 L8 22 91
Attaocks 29 36 16 65
P atbaoked Tt g 37 7
R, T
averted to- ¢ 7
Number of sShips Sunk 101 162x ggﬁ 2Z§£
Aﬁ;::ﬁe Nué::t oi Ships
er ag ° ° ° o

Per::n:zar Overall 303 bod 503 40

Attacks ;
Percent of Overall 43% S5

Sinkings 38% 62%
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tABLE VIII (otd)
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Rffect of X-B Intelligence on Attack

_LO r ng o
' Compro-
mised
' Convoys
Non«Gom- compro- Desig-

promised mised nated
Convoys Convoys bz BaU overall

B: _Attacks with 3 or More Sinkings

Number of Such Attacks 12 . 19 9 3l
Percent of Gonvoys At~
tacked T4 19% 324 125

Darcent of Contacts
Converted to sSuch Attacks

284 4 41 A
Number of Ships Sunk 78 142‘ 81% 2.’%9;6
Average Number of sShips '

sunk per Attaock 6.5 7.5 09,0
Percent of Overall

Attaoks 396 61;
Percent of Overall

Sinkings 36% 644

considering all the attacks (with at least one sinking),
it appears that the availability of X-B intelligence had no
appreciable sffeoct on the attack factor (perscent of ocontacts
converted to attacks), which was near 704 in all categories.
In the ocase of major attacks (3 or more ainkings), the attack
factor was nearly 1} times as great for compromised designated
convoys as for non-oompromised ones. This might be taken as
indicating that the possession of good intelligence was of sig-
nificant assistance to BdUu in disposing of his U-=Boats ao as :
{0 enhance their ohance of making a major attack.

with respect to ailnkings, 625 of all sinkings, an against
only 53% of all contacts, were from compromised convoys. This
results in a higher average number of ships sunk per attacke-
4.5 from compromised convoys compared with 3.5 from non-com=
promised ones. JIn the ocase of the compromised convoys desig-
nated by BAU, the average number of sinkings 1s significently
higher than in the case of the non-compromised convoys, both
when all attacks and also only the mejor attacks are considered.

Because the state of affairs with respect to decryption
intelligence on both sides differed so greatly during Periods
I, II, and IV, it 1s of interest to ocompare the offectiveness

ToP-SECHET- Ol Sa%- CRE-TCANOE
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of the average U-Boat tér the three periods, as measured in

terms of ships sunk per U-Boat-day per coavoy-day. In Table
IX the values of the contmot coefficlent and the sinking rate
per U-Boat-day per convoy-day are expressed as rative of the
overall values for pPeriod I.

-T&BLElgg
Comparison of Overall Contact and
(]
Reletive
Relative Sinking Rate
Contaot per U-Boat-Day
Pariod Coefficlent per Convoy-Day
I 1.00 1.00
IX 0.78 1,09
Iv 0,64 0-18

It 1s seen that, whereas the ablility of the average U-Boat
to sink ships from convoys was reduced to nearly one-sixth dur-
ing period IV, ocompared with Periods I and 1I, it ability to
contagt the convoys was reduced to oaly about two-thirds of the
previous figure, in spite of the almost complete lack of X-B
intelligence during this period and the completeness of Allied
dsoryptions.

Caution must be observed in interpreting these figures.
On the one hand, it i3 not correct to conoclude that the reduc-
tion in the ooneact rate was due entirely to the status of the
intelligence on both sides during Period IV. 1t is equally in-
correct %o conclude that the reduction in the sinking rate must
be ascribed entirely to the increased efficacy of other anti-
submarine measures, aside from the reduction caused by the de~
crease in the contsct rate. These are oversimplifioations. It
has been pointed out above why the contact rate itself does not
roflect the full vaiue to the Germens of the U=B intelligence
avallable to them; and in Part 4 of this report ii will be shown
that 1t is difficult, if not impossible, to evaluate the ocomplete
eﬁfect ordAllied decryption intelligence on the effectiveness of
the U-~Boats.

On the other hand, it is equally necessary to repress &
tendency to asoribe the collapse of the German U-Boat effort in
the winter of 1943-4/ alwmost entirely to the conditions of de-
sryption on both sides, following & post hoo propter hoo rea-
soning process. The part played by dﬂ'ﬂeé?iﬁi!ﬁh?fﬁ the
decrease of U-Boat effectiveness after May 1943 is discussed in
detail in Part 4.
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E 4 THE VALUE OF DECRYPI'ION INTELLIGENCE
441, Strategic Use of Decryption
""'"""Tn"ﬁ‘emgten' 108

The strategic importance, to the Allies, of the intelli-
gence derived from decryptioas, conceraing U-Boat operatlions,
is not readily expressible in figures. The great magnitude
of the contribution, in the strategic semse, of this form of
intelligence, to the eventucl viotory over the most serious
threat of railure in this essentiel phage of the war is
indicated by noting the particular services it reundered.

(a) Deoryption intelligence mede it possible to obtain
a very accurate, complete, and fairly up~to-date pioture of
the general character of the Cerman submarine operatioans: the
areas of U-Boat infestation, the number and icentity of the
boets operating in the several areas, and thelr objectives-~
whether ooestal or trans-dceanic convoys, independents, mine-
laying, etc.; all of whioh were helpful in planning antisub-
marine measures, including convoy routing and defense, and
offensive operations ageinsat the U-Boats.

Two striking instances of the applloation of decryption
intelligence in this respect are the following:

(1) In January, 1943, the Allles first began reading the
German submarine redio tratfic promptly and completely, and
hence had accurate knowledge of the current dlsposition of the
U=Boat groups. As a conseyuecnce, some of the UK-US convaoys
were, for the first time, taken off the standard routes, with
the result that the U-Boats mzde only one contact during the
first two weeks in Janvary. *

¥ Poenltz's romarks on Gthis dcocaslon are interesting. He writes

in the B4U war plary of 15 January: "Nelther the ?SC®' nor tiae
*HX' convoy were contacted...probably YSC' and °*HX* passed to
the north of submarine disposition. These two convoys bring

the total up to four that have been missed since 31.12. It must
be assumed that the ehemy has left the convdy routes that he has
been salling for nearly 6 months and is agaln scattering his con-

voy routes. This development 15 a great drawback to attaoks by
our boats, but was only Lo be ezpected. As has already been
emphasized in this War Diary, it was quite lnexpliceble why the
English stuck s> stubbornly to

slx months, which greatly simplified finding his convoys.n
The convoy routes in the North Atlantic remained "sc=ztteredr
throughout the remainder of the perliod of the U-Boet menace.

almoast the same convoy routes for
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(2) on 2, May 1943, BAU ordered nearly all his boats to
leave the North Atlantlic, and on 26 May desiguated 17 of them

to form a patrol line some 750 miles southwest of the Azores by
1l June, in order to attack US~Gibraltar shipping. The 24 May
order was decrypted the following day; the 206 May measage was
read on 3 June, and confirmed the previous dorder. As & resuls’,
not oaly were the threatened coavoys diverted with such success
that not one contact wee made throughout Juns, but the Allles
were able to re-deploy the carrier escort groups that had been
protecting North Atlantiec convoys, and these carrier escorts
carried out a three-month?s oampaign of highly successful hunter-
‘killer operations against the U-Boats in the mid-Atlantlic. This
campaign 1s discussed in SecSlion 4.3.

(b) Decryption Intellligence provided deteiled, accurate
information: of tactics employed by the U-Boats, héence meking
it unnecessary in some cases to learn them in the costly
school of experience.

(o) Decryption Intelligence provided =c¢ourate and com-
prehensive information on new weapons and other devices, such
as search receivers. '

(d) Decryption Intelligence provided an excellent check
on intelligence from other sources and supplemented them.

4.2, Tactical Use in the Defense af Conyoys.

with respect to its taotical value t> the Allles, the
decrypted intelligence oould be used

(1) defensively, by diverting convoys already
enroute when prompt deoryption provided informa-
tion on new concentrations of U-Boats along
their original route;

(2) offensively, by using current information
of U-Boat concentrations to vector hunter-killer
groups to the area. This will be disoussed in
Seotion 4.3, *

* Defensive and offensive anti-submarine measures could saome-
times be concurrent; that is, a convoy might be diverted because
of special intelligence, while the escort oarrier group attacked
the U~-Boat pack, keeping the boats submerged and thus meking it
voery difficult for them to close the convoy.

0P SECRET
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The evaluation of the taotical effectiveness of decryption
intellligence to the Allieas in the defense of convoys is not at
all as straightforwerd a problem as is its opposite number,
discussed in part 3. In that ocase, as has been shown, it is a
falrly simple procedure to determine the particular convoyas on
which the Germans had good X-B intelligence, and hence a direct,
usable measurs of effectiveness of this intelligence is immed-
iately avallable. This measure is not applicable to Allled
intelligence. '

Conasider the four possible cases that might arise in a
U-Boat war agalnst gonvoys:

CASE I: Neither side has intelligence. This condition did pot
arise auring any interval of 15 days or more in the period from
1 July 1942 to 31 March 1944.

CASE II: The U-Boat command has X-B intelligence on sonvoys;
The Allies are restristed to reconnaissence. This was the case
during Period I, from July 1942 to December l1942. The result
should be to increase the number of contaots, since his intel-
ligence would enable BAU to concentrate his Boats in the known
areas 0 f greatest convoy deansity. It was sesn in part 3 of this
report that the ocontaoct rate was greateat during this period.

CASE I1I: The Allles have accurate information on U-Boat die-
positiods and movements, while the enemy is dependent on U-Boat
reconnaissance. This was the stete of affalrs during Period IV
(September 1943-March 1944), and to a lesser extent in périod IJI
(1 June-16 September 1943). This information would enable the
Allies to route convoys around known U-Boat concentratlons, or
to divert them enroute; thia should produce a deorease in the
probability of a convoy being contacted. . As e matter of fact,
the contact rate during Period IV was less than two-thirds of
that in Period I. (During Period III there were no operations
against North Atlantic oconvoys.)

CASE IV: Both sides have partial intelligence of each other's
movements. This was the usual stete of affairs throughout neerly
the whole Period II, from January 1943 to May 1943. In this case
the contact rate might measure the effect of the X-B intelli-
gence of convoy movements, but is not clear that 1t would
measure the effeotiveness of Allled intelligence; that is to say,
it {s not a priori evident that the exlstence of Allied intelli-
gence would afTect the number of contacts made by the U-Boats.
In general, Allied intelligence restrioted to U-Boats near

' .enough to intercqpt convoys on which. they had good intelligence,
would not affect ths conteot rate, because the greater mobility
of the U«~Boat would tend to neutralize dilversions. Allled
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intelligence of U-Boatse near oonvoys on which the enemy did not
have good intelligence, should deorease the number of contacts,
Actually, of course, the situstion, as regards intelligence, in
the Atlantic convoy war was not as simple as this, and was com-
plicated by other factors, suoh as weather, U-Boat capubilities,
etc. However, it seems likely that, on the average, the charac-
ter and extent of the intelligence of U~BO&G movements possessed
by the Allies might, in any given time interval of significent
duration, be refleated in the contact rate,

Several approaches td the prodblem suggest themselves, and
can be formulated ae follows; ,

(a) How did the overall gquentity of pertinent decryptions--
for example, the type "M" messagea~-during any given interval
affect the contact rate?

(b) How did the knowledge of particular U-Boat wolf-packs,
obtained from decryptions, affect the abllity of these groups
to contact sonvoys?

(o) what fraction of the non-contacted convoys owed thelr
imnunity to tactical diversions ordered because of knowledge of
imminent U-Boat menace, when such knowledge was attributed to
decryption intelligence?

The findings on these three yuestlons are as follows:

(a) How did the overall quantity of pertinent deoryptiong--
for example, the type "M messages--during aay given
intervel affect the contact rate?

In Table X the contact ooefficlents are listed by months
together with the number of type "M» messages deorypled within
3 days of bransmission, beginning with March 1943. The months
from July to December are signiflicant for comparison because
during this period the Allies d4id no deorypting.

PRNC NS5 346
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A8 AT,
3 i TABLE X
et . Number of
Type "M"
Contact foeffioient Decrypted
Month Overall mised convoys 3 Days
July 1942 1450 0
Auguet 3050 2900
September 2100 1850
Qotobexr 2050 2000
November 4550 5100
December 200 2350
Average for Period I 2650 2450
January 1943 2300 600
February 1950 1750
March 1700 3150 3.
April 2600 1600 60
May 1900 2450 6
Average for Peridd II 2050 1400
September 1943 2350 2350 22
October 1150 0 80
November 1550 1550 28
December 650 700 43
January 1944 2250 2250 45
February 3500 3200 31
March 850 850 33
Average for Period IV 1700 1700
TOP—SECRET
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There 1s no direct correlation between the contact rate
and the volume of promptly decrypted communications of the wim
type. This is to be expected, simoce the number 5f such messagss
transmitted by BAU fluctuated widely, and depended on the state
of German X-B and on the number of contacts itself (there were
likely %o be more messages if few contacts were made, lass if
£00d intelligemce was scarxce).

It 1= apparent that the great value of deoryption intelli-
gence in the defense of convoys caannot be expressed quantitative-
ly by this measure.

{(b) How did the knowledge of particular J-Boat wolf«
packs, obtained from decryptiona, affeof the ability
of these groups Lo contact oonvoys?

The manner in which decryption intelligence played & part
in the wolf-pack operations has been Qescribed in the Introduo-
tion and Part 1. From 1 March 1943 to 31 March 1944 there were
34 patpol groups (as distinct from attack groups formed &fter a
convoy had been contactsd) in the North Atlantic. The followlng
Table XI summarizes the relation of the eontact rate to the de-~
cryption intelligerice possessed by the Allles.

TABLE X1
Relation betwesn Contacts and Intel}igence'on
J-BGET Croups

Number of cases in which decryption

provided timely intelligente - « - « = « - ~  20¥
Humber of contacts made in these ¢a8e8 -'= - - 16
Number of cases in which deoryptions came

after the contact or not at 8ll o = « w = « 17
Nurher of contacts made in these cases ~ - - = 15

No conclusion can be drawn from these figures, except the
conclusion thet this approach does not yleld 8 quantitative
measure of the value of Allied decryption intelligencs. It
must be borne in mind that they do not take intd consideration
some of the fectors that affect the contact rate; for example,
they do not include the fact that in some cases & diversion
made, possibly, as the result of timely decryption, kept &
le:ge pack of boats uselessly sweeping a certain area, while

¥The apparsnt aiscrepancy is due &3 the fact that a long-lived
group, "MEISE", wes assigned consecutive positions for three
different convoys; another, "LEUTHENY, for two.
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other possible targets skirted sefely around the danger area;
nor that in some cases, even when contact was eventually made,
it had been delayed by diversions to & point such that BdU
called off operations very soon after contact because too long
a chese was involved.

{c¢) what fraction of the non-contacted convoys owed
their immunity to tactical diversions ordered
because of knowledge of imminent U-Boat menace,
when such knowledge was attributed to decryption
intelligence?

It has not been possible to find the answer to this question,
for the following reasons:

(1) It is not possible to determine how many diversions
were executed as a direct result of the menacs of near-by sub-
merines, as distinct from diversions ordered because of weather
and ice conditions, or as & kind of routine devios to confuse
the U-Boat command generally. During the period from 1 December
1942 to 3) May 1943, every UK-US convoy, save one, was diverted
from its original route at least once, and most of the ccanvoys
several times. ‘In the case of about one-fifth of these diver-
slons, the evidence availeble in the C&R reports indicates quite
cleariy that they were due to the known or assumed proximlty of
submarines;" in the case of perhaps half, it 1s a reasonable
assurption. In no cese has it been posaible to attribute the
informution concerning the presence of tha submarines directly
to decryption intelligence, as distinet from D/F and air recon-
naissance,

(2) Wwith regard toc the convoys that wers nos contacted,
it has not been found possible, save in a very few isolated -
cases, to state a definite reason for the failure to contact. It
might be due to a tactlcal diversion, but also to the weather con-
ditions, to the faot that BAU was concentrating the U-Boats on
certain convoys about which he had very good X-B intelligence,
or to the fact that most of the boats were ohasing convoys al-
ready oontacted and thus were not available for search,

Allies of

4o.3. Offensive Use by the
Tk gy on 1ntel)

—

As has been mentioned (Section 4.1), intelligence on U-Boat
movements obtained by the Allies from decrypted messages in May

i
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and June 1943, was instrumental in inaugursting the highly suc-
cesaful offensive campaign against the German submerinesin

the summer of that year. The funotioning of decryption intelll-
gence in this campeign is discussed as & representative example
of the offensive possibilities of this kind of intellligenge
(Seotion 4.3.1.)s In addition, the part played by deeryption
intelligence in the destruction of the Germen fleet of refueller
submarines is consldered in Section 4.3.2.

4.3.1. Hunter-Xiller Operations Agalast the U-Boats in the Mid-
Atlantic, June-Aungus . on 24 vay 1943 BdU ordered most ol
e Nor nolc U-Boats to the vicinity of 35PN, 42, about

750 miles southwest of the Azores, to intercept a US-Gibraltar
gconvoy on or about 1 June. This message was decrypted within a

day by the Allies, thus nullifying the expected advantages of
the supposedly surprise move. A second message, transmitted by
B4AU on 26 Mey, orsgenizing the boaits into a pack with & designated
patrol area, was decrypted on 7 June, and thus oconfirmed the
shirt of emphasis to the Mid-aAtlantic. Throughout the summer,
Alllied deoryptions, although scanty and frequently delayed

{see Seotion 2.2 end Annex 2.2) continued to supply informe tion
regarding U-Boat movements to the Allied commends, whioh in
several cases made it possible to veotor CVE groups o thelr
prey instead of having them systematlcally search a large area,
thus effecting & very significant economy in force requirements.,

(2) The Attecks on U-Boats by CVE groups.

All the attacks by CVE groups occurred in the area
bounded by 25%=45°North Latitude, 200-50°West
Longitude. In this arse sccording to the COMINCH
listing, Allied A/S forces cerried out during the
pericd from 1 June to 15 September 44 attacks in
which there was sufficient evidence of the presence
of a submarine (A - G Assessments). Of these, 15
resulted in sinking and 9 damsging, U-~Boats; e
remeining 20 were assessed sither as "no damage" or
as *ingsufficlent evidence of damags.”

Of the 4L attacks, 35 can be identifled as having
been made on 30 known U-Boats. TFor detalls of the
attacks on individual boats, ths reader ls referred
to Annex 4.3, which lists all the U-Boats that,
acocording to the deily listings in $he B4U war
Diary, spent more than two days in the area.
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All but 7 of the 44 attacks oocurred in nine can-
paigns; and six of the sevem exoceptions received

F and G sssessments. The nine campeigns are
sumparized in Tadle XII.
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TABLE X11

Relation of ‘aliled Decryption Intsllipsnce v stitacks on U-Boate by CVE groups

spertttipm:

Date

3’; CVE Position Resulis ‘Character o Allled Docrypticn
LI Group Intellizence
B
&N l.be6 BOGUE 300N, 439  L4/6: Attacked TAUTZ puck, Excellent, The 1 June locaticn of the
A June perk U-217, demaged U=226, pack krnown by 25 May. 4 26 Mey
g 1943 attackad 3 others. usBsage, read on 7 Juns, confirmesd
formaticn of pack TRUTZ and gave
pairol area.
2, T-12 BOGOE 31N, 3hLGT, 7/6:Damaged U-T58 Very Good. U«450 and U~418 zent to
m ' . - s 12/6: sank U"’us hﬁlp 9“7539 on 8 me Thi&
_ {Refueller) msssage decrypted on 1l Jums,
&
3. 1316 - CORE 2798.34W San¥ D-487 -(Refusller) and fHore, Prom 30 June o 12 July &l do-
July y-67, damaged ancthar, erypticns 45 days or mors late. From
atiacked a fourth. 1316 July all at least 2 weeke late,
_ except reports of attack.
'ﬁi’: ho 1he1l5  SANIIE . 34L%.27%%. Sank U=180 and U-509, Kono. Ses under 2.
QO My .. attzcked thres others,
:_ 5. 23 Je “_" BOCY  35%. 20%W. Senk U527 and U-613, Fona, Same as under 2. Froa J.?. July
% ' . damaged U-373, to 23 July all messsgeg 2 weska or
e ) mors lats,
c . LT .

CD 6. 29 gy sawmsd. 35%. 35M.  Sank p-43 Nons, One mes=age aent by U-43 on
L co . 20 July was dscrypted on 29 July.

7. 741 camp 399N, 38%.  sank U-117 (Refueller), Good. U-117, U=66, and U«£64 wore

Augc ) ﬁ“éé}-}y U"ﬁgs‘. Atbacked

orptt
vLUUN

P66 four tlmes after

dawaging hor 'on 3 Auge
Damagad U=262.

ordered i a rendsgvous on 30-31

Julys; messager decrypted by
1 Auguss.

PRNC -S53N 6
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TABLE XIXI{continued)

Y
“Date CVE  Fosition BSiulte Cheracter of Allied Decryption
Group Intelliigencs
8. 23=25 CORE 2PN, 2P0, Sank U-185, and U84, Vary Good, Frem 15 - 20 Auguet,
Aug s . dsmaged U406 nearly 20 pertinent messages decrypie

9. 27 Aug, CARD 28N 38%

oN-

CLALID
VLUUN

Sank U~-847 (Refueller).
Attacked U-508.

with 4 days or less lag: A 19 August
mapeage ordoring U-847 to refuel nine
U-Boats (inel. U-185) at positimn

of attack was ascrypted on 2L asug.
Both CORE and CARD operated nesriy
gimltar@ously in the sams aros.

Vary Qood. See 8.
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A slgpificant cheracteristic of all the attacks listed in
Table XII is that they involved concentrations of U-Boats, most
of these refuelling rendezvous; in only one of them-~the SANTEE
attack of 29 July--was the bag only one boat. This fact
indicates excellent intelligence.

It 1s evident from the chroniole of these CVE Huntsr-Killer
operations of the summer of 1943 thet decryption intelligence
was of (remendous potential aid to the Allied command. In the
case of Tive of the nlne ettacks deecribed in Table XY, deorypted
messages could have been used directly o vector the bVé's to
the U=Boat positions., With respect to the remaining four attacks--
those in July--when no helpful decrypted messages were available,
decryption intelligence was indirectly responsible to a great
extent for the effectiveness of aAllied intelligence in that

(1) decryption inselligence had, during the previous
months, enabled the Allied command ta understand the pattarn
of the German refuellilng operations; consequently,

{i1) 4n the absence of actuslly decrypted nessages
designating a specific refuelling rendezvous, any unususl
amount of radio trafflic originating in a relatively snall
area and picked up by D/F could be evaluated intelligently
wlth rezpect to the probebility of its indicating a
rendezvous; .

(11i) U-Boats could be distinguished by msans of RFP
and TINA; but decryption intelllgence dafinitely identified
a given U-Boat as a refueller. Hence & message =ent hy a
boat ldentified from previocus decryptions as beiag a refuel-
ler, even if it could not be decrypted, might reveal the
posslibility of a refuslling rendezvous.

There is a possibility that the decryption service supplied
good information that was not explolted by the Allied command,
gither because forces wers not available, or in order to avoid
danger of compromising this source. 1t {s true that in the spring
ol the year several refuslling rendezvous were discoversd promptly
from deoryptions, without the Allies using the information sctively;
during the summer, however, the evidence of the decrypted messesges
indiocates that ail the available pertineat information was fully
exploited.

In passing, 1 t should be stated that the performance of the
Allied Hnnter-Killer groups during July and August of 1943, alded

FoP—SEORET

FOP—S E,'genﬁ ET ganoe

L




o oDEA'ésﬁ OE_',

(10) 2271-52

fa)|
LUUN

PINC-NSS-346

by deoryption intelligerce, appears all the moré remarkable and
brilliant, when it is realized that during these 60 days, nearly
40 attacks, resulting in i3 U-Boats sunk and 5 others demaged,
occurred in an area extending 1200 miles by 1800 miles, in which
the average number of U-Boats at any time was only l4. In fect,
during the latter part of July, when the July attecks occurred,
the average was 10,

(b) The Effect of Allied Decryption Intelligence on

the ProBaEIIIﬁg'BT a ULang BéIng‘KEEac%gg.

The effectiveness of Allied decryptlon intelligence in the
offensive operationas just described can be expressed quantite-
bively by the increase in the probebility of a U-Boat being
attasked as a result of its movements being discovered from
decrypted messages. Ib is assumed that if the position of a
boa® 1is revealsd, 1t becomes more than normelly vulnerakls for
a certein interval &3 a consequence. (In the calculstion given
here, this intervsl was azsumed to be 5 days; the walidity of
this assumption is discussed bslow.) If the communication
bstraylng the position, either current or prospectivé, is
Georypted t days befpre the period of extra vulnerability
eipires, the boat is considersed to be "in peril™ durlng these
% Gays.

Three probabllitles are compared:

(1) The overall average probability of a U=Boat being
attacked per day of 1ts stay in thLe area selested during the
period conesldered. This is gliven by the yuotisnt of the total
cumber of atbtasks during the period in the area divided by the
total number of U-Boat days.

(2) The average probabllity of attuck per day to be
axpectad by & U-Boat imperillad es a consequence of decryption
intelligence. This is the yuotient of the number of attacks on
these U-Boats during the period while they were in peril, divided
by tioe total numher of U-8vat days 1ln peril.

(3) The average probability of attack per day expected by
a U-Boat not imperilled because of decryption intelligence.
This is the qyuotient of the number of attacks on these boats
éivided by the total number oY days these boats spent in the
area,

The data required for the ocalculetions are tabulatad in

Table I of Annex 4.3, whlch lists, for all U-Boats that spent -
three or more days in the area during the period 1 June o

zeromree 1 O P S ECRETCANOE
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15 September 1943:

{1) The dscrypted messages pertaining to esch boat, with
date of positiocn or rendezvous, aind delay in decryp-
tion;

{1i) The number of days win peril" as a consegusence of
each decrypted communication;

(111) attacks on each boat during the days. 1t was "in peril ¢

The analysis ylelds the following results:
Total aumber of U-Boat Days in Ar88..cceecsececwse 1919

Total Number of ALtBCKS.ceisveccercensoscccsconns bl
Total Number of U~Bogts SUNK....ccevcesncenseoncs 15
Number of days U-Boats were im peril.....vecveucs 246
Number of known attecks on U-Boats in peril,..... o
Number of imperilled U-Boats suiK..seseseesoccsue 5%

Nuxber of U-Boat Days U-Boata were.not in peril.. 1673
Number of Attacks on U-Boets not imperilled...... 35
Number of not-imperilled U-Boats sufK.cesecorsses 10
From these deta we getl:

{1) Overall average probability of attack
_Der day ln the area.‘.'.lI'.I'.'..I.l‘....." 203%

{2) Average probability of attack of imperilled
U=Boat por day in bGhe &re8ccecssccesevcceses 3.74

{3) Average probability of attack of non- -
imperilled U-Boats per day in the are@ccce... 2.1%

#Not ipoludiag U=117, which was sunk one day after the Jjeopardy
interval expired.

FOPSECRET-
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It appeare that the average chance of attack per day to
be expected by & U-Boat assumed t0 be in extra jeopardy if his
position was discovered by deoryption within 5 days was neerly
twice as great as that to be sxpected by boats of which this was
not the casde.

A similar, more pronounced trend is noted in the compare-
ive average probablilities per day of being sunk:

{1} Overall average probahility of being sunk
pel‘ day in the QY8 cecevsssensstrrncsntocscase 008%

(2) Average probability of imperilled U-Boat
being sunk per day in the Bref.csecsceccssccss 2,04

(3) Average probability of non-imperilled U-Boat
being sunk pér day in the @re8....csvevecoccce 0.6%

The cholce of five days as the Yexira-jeopardy" interval
iz only to a certain extent arbitrary. A 10-day interval
places jpost of the boats in jeopardy, end includes a large
fracticn of the total number of U-Boat days and nearly sll
the identified attacks. A 3-4 day intervel results in a triv-
ial case because of the extremely small number of decryptions
made within that time during this period and because practi-
cally ro attacks would be included. A 6-day interval gives
probebilities comparable with those found by using a 5-day
intervel. These c¢onaiderstions make it reasonable to conclude
() -that the assumption of 5-6 days as the "extra Jeopardy"®
interval is valid; and (b) thet the direct tactical value of
deoryption intelligence in offemsive operations dropped sharply
if decryption was delayed more than 5-6 days.

Le3.2, Allied Decryption Intelligence in Relation to the
Pestruction éf the CGerman ﬁefueIIiné,FIeeE,

Unless they could refuel while on station, the small
500-ton Type VII and 750-ton Type IX U-Boats were restricted
to operating within 500-600 miles from their bases. The German
command first used surface ships for supplying the boats, but
this became impracticable in view of the inoreesing Allied
superiority in surface ships and VLR aircraft, and the Germans
gerz forced to build submersible supply boats. Two types were
esignad;

“TOP—SEORET-
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(1) Type X B, a combincd mirelayer and supply bost, with
a fuel capacity of about 426 cublc meters, and
equivped with twe torpedo tubes:

{2) Type XIV, for -supply purposes only, wltk a fue) capa-
city of about 740 cubic meters; no mines were carried,
and they had no torpedo tubes,

The first refuellers, one of sach type, were put in npera-
tion in Aprili 1942, The Germans pushed construction of these
vitel craft with such energy that a gyear later they had nine in
operation, besides having lost tw . Up to the end of the war
they commissioned 18 refuellers (10 type XIV, and 8 Type X B),
Of ¢these 18, 16 were sunk, all by June 1%44.

The loss to the Germans of a refueller was extremely paine
ful. It meant not merely thet & very valuable, hard-to-replace
craf't was lost; but 1% alsc involved the shattiering of cerafully
prepared refuelling schedules. and the cnnasquent Afsmiption of
egually carefully preparcsd cperastions programa against convoye.
This was especially the case if the refueller was sunk while on
station in mid-orean. Tt wae smong the latier that the CVE task
groups took their heavy toll, and it was in this task, as shown
in Sectlon 4.3.1, that decryption intelligence was of = uch
decisive povential Imporiancs,

& 1ist »of a1l the CGarman: refuellsrz, with data concerning
ainkings and the contribulicn of decrypLion inteliigence in
each caze; iy preseated In Teblie, II of Annex 4.5. Following is
8 summary chronicle of ths refuvellers, OFf tha 18§ refuellers
sunk, ! T

{a) Six weid sunk in transit to {or from) their s%ations,
five of thess 1n the Bay of Biscay. In these cseses there was,
of course, nu decryptlion intelligence, since the boats were not
mentioned cver the alr untll they arrived at their stations.

(b) of ghe ten sunk on station,

() two were sunk in 1942, before the Allies were
decrypting:;

(11) 1n'the case of three there 18 no evidence thsat
decryption intelligence was of direct aid in
loeating them;
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{111) in the cese of the remaining five, decryption
inteliigence was so prompt and compliets, -as to ve
2 potentlial direct means of locating the boats,
Two of these cases (U~117 and U~118) have been
discussed in the preceding Sestion 4.3:1. One
more was sunk in October 1943, two days after
transmitting 2 rendezvous position which was
descrypted a few hours later; & fourth in April
1944, four days after transmitting a rendezvous
desrypted the samd day; and the fif'th in June
1944, on the day efter she betrayed her position
in a mesgage vhich was decrypted within a fow
hours.
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5. SUMMARY AND CONCLUSIONS

The findings of the study of the effeotiveness of decryp-
tion intelligence in the case of both sides in the Convoy Bat-
tle of the Atlantic are summarized as follows?

5.1ls Value of Dec:ggtion Intelligence t0 the Germans.

(a) The Germans obteined operationally useful decryption
intelligence on roughly half of all our convoys from July 1942
to May 1943, As a result of the change of code in June 1943,
useful X-B intelligence was obtained opn only 4 out of 87 con-
voys from September 1943 to March 1947, 4

(b) From July 1942 to May 1943, there were nearly slways
sufficient .convoys-on which decryption intelligence was avail-
able to keep the U-Boats which had any degree of tactical mobil-
ity, well ocoupied., There is, therefore, no consistent relation
between fluctuations in amoun% of intelligence available to the
eneay, and his rste of contacting or attacking convoys.

(¢c) The sbove facts must not be interpreted as indicating
that the availebility of good radio intelligence did not have
a marked effect on the success of U-Boat operations. The in-
formetion obtained by X-B intelligence on specific convoys
enabled the U=-Boat command to select certain ones for pack
operations, either igunoring others or leaving their detection
to chance. As & result, the effecotiveness of the U-Boats in
contacting such selected convoys was inoreased to about 23
times the figure when no X-B intelligence was availuble.

(d) Regarded from the opposite point of view, discovery
of, and estimation of the magnitude of this effeot, has per-
mitted us for the first time to determine the true capabilities
of world wer II U-Boats, operated as the Germans operated, to

ind and attack targets without benefit of decryption intel-
ligence. This information 18 potentially of the greatest value
as & base in determining force requirements for the future,
and extrapolasting to the magnitude of future threats by boats
having the same or different charaoterlstics. -

{e) U=-Boats having no deoryption intelligence were ap-
parently capable of searching approximately only 1750 square
miles per day for North Atlantic convoys. Their apparcant search
rete when &ll convoys are iusluded (even those whose locations
were Gompromised by decryption) was about 2350 square miles
per day. Their ability to £ind compromised conv.oys alone was
significantly higher--if 1t is expressed, purely conventionally,
ag a search rate corresponding to them, it is equivalent to
2850 square miles per day; indic.ting an effectiveness per

nw Ok SECRET 5=1




e

REF ID:A65 :IZ

adl

ECA R ®
fay

; :i”"é\'i« -t

e

[ .

o+

gdthuﬂuj\f H _I

th



(L0)2271-52

g . U=Bod1 : >! great as the U-Boat operating without in- 8n
telligence. The ability of U-Boats to find compromised convoys
gpecifically selected by the U=-Bodat oommand for attack was very
high=-expressed as a search reate, it was eéquivalent to 4450

# square miles per day - & 2504 inoreass over the search rate onnn
noan-ocompromised COAVOYB. _

(£) The figures oited above include the effects of Allled
deoryption of German U-Boat communicutions. During the period
from July to December 1942, the Allies had no deoryption intel-
ligence on U-Boats; during this period the U-Boat search rate,
computed on non-compromised oonvoys, was 2450 square miles per
day. Thls is the nearest approximation to the real operational
search rate provided by the date. It corresponds roughly to a
sweep width of about 10 miles. R :

(g) Comparison of ship sinkings from compromised and non-
compromised North Atlantlo convoys mekes it appear that, during
the period from July 1942 to March 1944, probably about 100 few-
er ships might have been sunk from these convoys if the U-Boats
had been denied the bemefit of decryption intelligence.

5.2 Value of Decryption Intelligence to the Allies. "

(a) with respect to the defensive use of decryption intel-
ligence by the Allies, (to divert and route convoys in order to
evade known concentrations of U=-Boats) it is not possible to
express statistiocally the effeot of such intelligence on the
ability of oconvoys to avoid contact by the U-Boats. The over-
all figures indiocate that during the period from September 1943
to Maroh 1944, when the Allies read the German communications
currently, the contact rate was reduced to two-thirds of the
contact rate dufing the period from July to December 1942, when
the Allies were not readlng the German Cipher. This figure
does not desoribe the value of Allled decryption completely.

The relative sinking rate (per U-Boat day per convoy day in the
area), on the other , during the Sep. 1943-March 1944 period,
fell o about one~sixth the value of the July-December 1942 per-
fod. A part of this oollapse of the U-Boat effort must ‘be &8~
cribed to the availabllity of prompt intelligence on U-Boat
movements; increased effeotiveness of anti-submarine measures :
and the failure of the X~B service to provide intelligence on
convoys %0 the U-Boats, were responsible for some of it, It is
not possible to dehenmine how much oredit should be ascribed to
each of these factors. ~

(b) The offensive use of deoryption intelligence in hunting

down and killing U-Boats was studied for the period 1 June to
15 %gptember 1943, in the area lying between 25°N = 45°N and 20°w
- Wo .
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SECURTY-INFOR
oLuu 0f nine major attacks carried aut'by CVE task groups,

decrypted wessages could heve been used directly to veoctor the
CVi's to the U-Boat positions in the case of five; these attaocks
resulted in 15 U-Boats sunk and 9 more dammaged.

On the basis of assumptions explained in the body of the.
report, it is found that the average probability of a U-Boat
compromised by Allied decryption being attacked per day of ite
stay in the area was 3.7% as compared with 2,14 per day for
a boat not so oompromised--nearly a two-fold increase.

The corresponding probability per day of a U-Boat being
sunk was, 2,04 as compared with 0.64--a three-fold inorease.

Deoryption intelligence was directly of assistunce in
the destruction of the highly important German submarine refuel-
ling fleet. Of ten of these refuellers sunk on station ln mid-
ocean, deoryptions of messages revealing their position could
.have been used directly to find them in thé case of five.. In
the case of three others, decryption inteiligence aided indirectly
ir providing general information concerning the refuelling pro-
cedure used by the U-Boats,

PR RNy O
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C.E. BEHRENS
Operations Evaluation Group

Approved by:

JACINLO STEINHARDT
Director, Operations Evaluaetion Group
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GERMAN X-B INTELLIGENCE OTF NORTH ATLANTIC CONVOYS

Table I of Annex 2.1 presents a summary by months of the
percentage of the HX, SC, and ON convdoys on which the Germens
had good X-B intelligence.

TABLE I

Extent of German X-B Intelligence

- No. of Convoys on

Month and No.of Coanvoys whioh X-B Provided

Year in Area roodn Intelligence Percent
Period I - 1 July-31 December 1942

July 1942 18 7 394
August 1942 17 8 47%
September 1942 19 7 - 37
october 1942 16 2 135
November 1942 14 6 43%
December 1942 16 7 L4p

Entire Period - = - - 37%
Period II - 1 January-3l May 1943

January 1943 16 10 63#%
Februery 1943 11 5 45%
March 1943 15 1 934
April 1943 17 1l 654
May 1943 20 17 85%
Entire Perlod 7254
Period IV - 16 September 1943-31 Maroh 1944
16-30 September 1943 9 0 04
october 1943 16 3 19%
November 1943 12 0 gﬁ
December 1943 13 1 %
January 1944 12 0 0%
TFebruary 1944 12 0 0%
March 1944 13 0 0%

Entire Periode = « -~ = 5%
Average for All Three pericds- - - - - 3%

~TOP SECRET— 2.1=1
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Table II ol A JEJ!?i_presents a detalled mcase historyw
of each HX, S5C, and ON convoy during the period under consider-
ation, comprising an estimete of the quelity of the X-B intel-
ligence on each convoy, pertinent dats extracted from the BAU
war Diary, and data concerning contaots and attacks, Informa-
tion on diverslons of convoys is not included, since examina-
tion of the Convoy & Routing jackets of these convoya during
the period December 1942-Mey 1943 showed that every convoy
except one was diverted at least onoe; reasons for the diver-
slons ars not evident, and ascriblng & given diversion to
intelligence conocerning U-Boat dispositione would be a matter
of subjective opinion.

The manner in which the German U-Boat commend exploited
;he av%ilable decryption intelligenoe on oonvoys 1s disoussed
n part 3.

. The following explanatory comments on Table II are perti-
nent:

TABLE Il

(a) Estimate of the quality of the X-B intelligence is
indicated by the letters »Gw and "N», nGn indicates
the availabllity of X-B informatlion on the given
convoy which 1s considered to have beea potentially
useful to BAU in disposing his U-Boats if he wished
to ogerate against 1t., =»Nr indicutes that, with re-
spect to a given convoy, he had either no intelligence,
or that the intelligence aveilable was of no direct
use, because it came too late, or was too indefinite -
or socanty. The estimate in each case is made accord-
ing t: the oriterion defined in Section 2.1 of the
I epol' »

(b) The remarks in Column 3 are extracts from the BAU
war Diary. The numbers are designations applied
to specifioc oonvoys in the Dlary, and are included
for convenience in reference. In each case in which
BAU mentions X-B intelllgence pertainlng to a given
convoy, this is indlcated, togsther with the use he
made of it, if any, .

20 1'2
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% nod
SECHRITY-INFORMATION-zmz . o
' Convoys between U.S.-Caneda and U.K.
u e
‘m s R

16 september 19‘@5;1 March 1944.
X-B

Month gconvoy Iﬁ;;;oe _ warnggary contact z;;;:
{gﬁg HX 196
BX 197
HX 198
HX 199
sC 89
SC 90
- 86 91
S0 92

sC 93
ON 107
ON 108
ON 109
ON 110
ON 111
ON 112
ON 113
ON 114
ON 115

No. 37 23/7 3

Q Q0 @ =% @ % =23 B 2 @ ¥ 2 =2 94 @ ¥ 2

No. 38 3/8 &
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Intal-
ionth gonvoy ligence
Auvgust HX 200 N
1942

BX 201

HX 202 N
HX 203 G
SC 94 N
8¢ 95 N
sc 96 G
sc 97 G
ON 116 N
ON 117 N
ON 118 N
ON 119 N
On 120 G
ON 121 G
ON 122 G
ON 123 G
ON 124 G

Fo2-SECRET

SECURFTY-INFORMATION 2ee 1

BdY

war Dpiery contaat

No. 40

Ho. 42. Doubt thet
it ies convoy.

NQo 109
No. 39. No attack,

X-B pos. for 14/8 on
13/8. confused with
8C 95.

(L0)2271~-52
Sink-
ings

5/8 11
15/8 2
31/8 2 -

4/8
14/8
22/8 4

No. 47

2 ] l°4




o REF ID:A65650 q
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—(“;[CUP\ o TABLE II (3)
Mon-r.h gconvoy igggi:e warndng.ary contéct i;::
September HX 204 N '
1942 \
BX 205
HX 206 N No. 52 13/9
EX 207 G
HX 208 G
sc 98 N
sc 99 N
s¢ 100 G No. 54. 23 U/B!s
to attaock, 18/9 5
SC 101 G 28/9
8C 102 G
ON 125 N
ON 126 N
ON 127 N No. 50 9/9 8
ON 128 N
ON 129 N No. 53. Ppoor weather. 11/9 5
ON 130 N
ON 131 N 24/9
ON 132 G No., 56. Lost Contact. 26/9
ON 133 G
PP SECRET-

PRUC-NSS 348
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—SECURITYINFORMATION zets 22 u)
X-B

Month convoy :i?;:i;e WarB%Uiag gontact ﬁ:
October  HX 209 N 4/10 1
1942

HX 210 N

HX 211 N

BEX 212 N No. 62 26/10

SC 103 N Sighted 9/10, 9/10

SC 104 N No, 59 12/10

sC 105 N

sC 106 G

ON 134 N

ON 135 N

ON 136 N No. 58 11/10

ON 137 N No. 60 16/10

ON 138 . N

ON 139 G No. 61 22/10

ON 140 N

ON 141 N
FoP—SHORET
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FoP-SEORET (L0 )2271-52
_QEEURITY-INFORMATION mesz = (5
X-B
Intel- B4y sSink-
month convoy ligence war piary contact ings
November
1942 HX 213 N No. 64. econfused
with s¢ 107. 30/10
BX 214 G
HX 215 e
HX 216 N 26/11 1l
sc 107 G Noo 64. a=RB:
places pack. 1/11 16
sc 108 -G
sc 109 G Prob. No. 67, 18/11
s¢c 110 N 26/11
ON 142 N No. 65. (confused
with ON 143) 7/11 2
ON 143 N
ON 144 No. 66 16/11 5
ON 145 N y-518 attacks a ¢/v
in this viecinity. 21/11 1
ON 146 N 3/12 1
ON 147 N
pDecember
1942 "X 217 X No. 68. confused
: with g¢ 111 nearby. 6/12 3
(sC 111 lost no ships),
HX 218 G No. 69. X~B course, 13/12
HX 219
HX 220 N

PRNC-NSS-346
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X-B
Month convoy ligence war plary contact ings
December sC 11l N
1942
(etd.) S¢ 112 G
so 113 N
SC 114 |
ON 148 G 7/12 1
ON 149 N
ON 150 G
oN 151 a '
ON 152 ¢ No. 69, (confused
with gx 218). 16/12
ON 153 N No. 70 15/12
ON 154 e] No. 72 26/12 13
ON 155 N
January HX 221 G
1943 .
HX 222 G X«B: pos. to place -
pack, 17/1 1
HX 223 G X=-B: pos., Y0 place
pack, 25/1 1
BX 224 N No. 4 1/2
SC 115 G 10/1 2
SC 116 G
sc 117 G No. 3 23/1 3
SC 118 G No. 6. X-B: pos.
to place pack, 42 12

PRNC-¥S5-356
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ANAIdLY, Al
CFEHRHIINFORIMIATION zamie 11 ()
X-B
Intel- BAU Sink-~
Month Convoy ligence War Diary Contect ings
January  ON 156 G 29/12
1943
{ctd.) ON 157 G
"ON 158 G
ON 159 N
ON 160 N
ON 161 N
ON 162 N
ON 163 N
February HX 225  §
1943 -
BX 226 G X-B pos., to place
pack,
HX 227 G No. 13. X=B pos. to
place paok. _27/2 1
sC 119 G
SC 120 N
ON 164 N
ON 165 N Noo 9 17/2 3
ON 166 N No. 10 20/2 15
ON 167 N No. 11 18/2 2
ON 168 G Noo. 13. Confused
with HX 227, 1/3 1
ON 169 G X-B to place pack.
No mention of sinking.7/3 1l

29 1-9
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'TABLE II (8)
X-B
Intel- BaU Sink-
Convoy ligence war Diaﬂ gontaot ings
HX 228 G No. 16. X-B to
1953 piace pack. 10/3 7
HX 22¢% G No. 19. X-B gives
diversion. 15/3 13
HX 229A G
HX 230 G No. 21 29/3 1
6 121 G No. 15. X=-B to
place pack. 6/3 V4
SC 122 G X-B pos. comblned
ops with HX 229. - 15/3 9
SC 123 G X-B pos. to place
pack.
SC 124 G
ON 170 G contact not developed.
13/3
oN 171
ON 172
ON 173 G
ON 174 N No. 20 26/3
ON 175 G
ONS 1 G X-B to place pack.
April BX 231 G No. 24 L4
1943
HX 232 G No. 26 10/4 4
HX 233 G No. 27 15/4 1
201"10

PRNC-NSS-34¢6




FEP-SECRET (L0)2271-52
Iatol- BAU Sink-
Monbh Convoy ligencs War Diary contact 1ngs
April BX 234 ¢ No.28, X-B to place 21/4 3
1943 . paek,
{etd,) HX 235 (¢ Pack to Expect.
HX 236 N
8SC 125 G .
8C 126 G '
SC 127 G X-B pos., & Diversion,
SC 128 G No. 34. X=B pos. to
place pack. 1/5
ON 176 N Nos 25 10/4 2
ON 177 N
ON 178 N No. 29 L1874 1
ON 179 G 22/4
ONE 2 N
ONS 3 N
ONS 4 No. 30 23/4
?3{3 HX 237 G No. 38. X=-B pos. 8/5.9/5 4
HX 238
HX 239 G No, 42, X=B pos. ,
19/5. 22/5
HY 240 G
BX 24)
SC 129 G No. 39. X=-B
diversion, 11/5 2

PRNC~NSS-346
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SECURFFY-NFORMATION 2= 1 uoy
X-B
Intel- BdU Sink-
Month convoy ligencs War Diary Contact ings
May SC 130 G No. 41,  X-B to
1943 place pack. 18/5
{ctd,)
SC 131 N No. 43 25/5
SG 132 G
ON 180 G
ON 181 G
oN 182 G
ON 183 G
ON 184 G X=-B pos. No, ops. 22]5
ON 185 N
ON 186 N
oNS 5 G No. 33. Exp. 28/4.
No. 36-Confused with 29/1. 2
ON 180 nearby 4/5. 11
ONS 6 G C/V of U-418 (6/5)
end U-952 (8/5). 6/5
ONS 7 G No. 40 13/5 1
ONs 8 G
L16-30 HX 255
September
2943 HX 256 N
HX 257 N Pack to operate.
HX 258 N
SC 142 N Sighted. No U/Bis

available for ops. 23/9
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X-B '
Intel-~ Bay Sink-
Month Convoy Jligence War Diary Contact 1ngs
16-30 ON 201 N
September
1943 ON 202 N Noo 43. Dead Reok-
fotd, ) oning plages pack to
intercept. 19/9 5
ON 203 @ N Pack placed by X-B
straggler route.
ONS 18 N {Merged with ON 202).20/9 1
October HX 259 N X-B plages paok
1943 {CV evadas),
HX 260 N
HX 261 N Dead Reckoning pos.
fails,
HX 262 N
HX 263 N- Dead Reckoning pos.
fails,
SC 143 G No. 44 X~-B Streggler
Route (Checks actual
oourse of C/V). 9/10 3
SC 144 N X=B too late.
SC 145
ON 204 G X=B: Straggler Route
and Rendezvous. (CV
crosses pack line),
ON 205 . N X-B late.
oN 206 N X-B to plan attack,
ON 207 N
ON 208 N
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SECURITY-INFORMATION s 1 2

X-B
Intel- - B4U o Sink-
Month convoy ligence War Diery. Contact ings
g;tober ONS 19 N ' X-B suspect deception.
43 ' :
(etdo) ONS 20 G No. 45 X-B hslps to
place paock, 15/10 1
ONs 21 N X«B late, OStraggler
Route used to place
pack.
November  HX 264 N Says X-B gives route.
1943 (Xo evidence. C/V
. evades).
BX 265 N X-B: place pack. .Qon-
tact too late for ops.
14-15/11
HX 266 N
HX 267 N
8C 146 N
SC 147 N X-B: place pack.
ON 209 N
ON 210 N Says X-B shows C/V
South. (No evidence).
Attack unsuocessful, 13/1
ON 211 N
ON 212 N
ONS 22 N X-B too late.
ONS 23
December HX 268 G %-B place pack. '
1943 (C/V evades).-
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~SECURTY-INFORMATION- zame 1z (a3)
' X=B
Intel- BdvU Sink-
Month Convoy ligence war Diary Contact ings
Dacember HX 269 N
1943
{otdo) HX 270 N
HX 271 N g 26/12
HX 272 N
SC 148 N
SC 149 N
oN 213 K X-B: place pack,
ON 214 N
ON 215 - N A/C recce. to place
Packo
ON 216 N
ONS 24 N Dead Reckoning to

place pack.
ONS 25 N
Janvery HX 273
1944
HX 274
HX 275
HX 276
SC 150
8C 151
ON 217

2 2 =2 3 9 2 2

Northern U/B contacts,
C/V too far North for
pack ops, 30/12 2

ON 218 N
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. X-B
Intel- B4y Sink-
Honth convoy ligence War Diary Contact '5252.
Japuary ON 219 - N U-960 sinks ship
1544, 16/1, (This ship
(atd.) in ON 219). 16/1 1
ON 220 N A/C sighting fol-
lowed by U/B con-
tact next day. 19/1
ONS 26 N
oNs 27 N
Fabruary HX 277 N
1944
HX 278 N Contact near Nfdld. 9/2 .1
HX 279 N
SC 152 N U/B contaots=No at-
tack. Paok 60 oper~
ate. TFails. /2
ec 153 N
ON 221 N
ON 222 N U/B contast followed
: by ops by 7 U/B's.
Fails. 3/2
ON 223 N 10/2
ON 224 N. Escorts sighted.
10/2. ?
ON 225 N
ONS 28 N
ONS 29 N X-B rendezvous to

blace pack, Falled.
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TABLE II (15)

Intel- By Sink-
pontn gonvoy llgence war Dlary contaot lngs
March HX 280 N U/B olaims hit on DD.

1944 {Ro record) 10/3 ‘

BX 281 N

HX 282 N U/B driven off by
Somtaciads’ |

HX 283 N

HX 284

SC 154 N

S0 155 N

ON 226 N

ON 227 N

ON 228 R

ON 229 N

.ONS 30 N

ONS 31 N
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ANNEX 3.

1, Annex 3 contains the following:

(a) Basle operational dsta used in the calculation
of contact probabilities and contact coefficients,
Tables 1 and 2;

(b) Contacts ver convoy day ver U-Boat day, for
monthly intervals, and averages for neriods,
Table 3;

{e) Contact coefficlents for monthly intervals and
averages for periods, Table 4.,

(d) Data on attacks snd ship sinkingse, Table 5.

2, In comouting contact coefficlents, equation (2) of
Part 3 of the text is used; namely:

CA
R = T
where
Q@ = the contact coefficient,
A = the area under consideration; in this

study, the region lying between
40°-83°% N, 25°-60°V and 48°-63°N,
15°-26°W; roughly, 3 milllon square
miles;

N = the average number of convoye in the
srea during a given intervai. This
quantity was determined from the Cominch
daily plots of submarine and convoy
vositions,

T = the number of U~Boat days sovent in the
area, 7This quantity was determined from
the daily listings in the BA4U War Diary.

C = the number of convoys contacted by the
U-Boats during a given interval,

NOTE: The term “contact” is used in
the sense thet a given convey is con-
tacted only once, regardless of the
number of U-Boats that sctually contacted
it., This rule is adhered to even in the
case of a convoy that, having been cnce
contacted and subsequently lost, was
recontacted later,

z
2 LY ]

3 o°1

7 ‘ 3
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N

The value used for the number of contacts, C, 1s
obviously a very critical quantity in the determinatlon
of the contact coefficient. The chief source of in-
formation on convoys contacted 1s the BdU War Diary.
The U-Boats were required to revort every sighting of
a convoy, and the War Diary conelstently mentions these.
In doubtful cases & check 1ls provided by comparing the
revorted location of the contact with the nosition of
the convoy given in the dally U-Boat plots, which also
rlot the convoy positions., In a few cases in which the
War Diery wae uncertsin whether s contact (or attack)
wes on a convoy or an independent, the IBM listing of
ships sunk in convoy and the Convoy & Routing Jacket
of the particular convoy furnished a clue, It is be-
iieved that any errors in the determination of the
miutber of convoys centacted are so small as not to
gignificantly affect the average values of the contact
coefficients for the three Periods I, II, and IV, and
hence, the general concluslions stated in the report.
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“Pgiimated, Recoerds of 16/10-31/10 not available.

PRAC-NSS-386

LOP—SRERET (r0)2271-52
ZABLE 3,
BASIC OPERATIONAL DATA
Average
Convoy Ho.of U=Boat Ships
Month Convoys Days _  Convoys Doys _ _Confactg Supk
1942 July 18 246 8.0 506 2 7
Augugt 17 226 7.3 811 6 19
September 12 260 8.7 1158 T 20
Oc%tober 1 22 T.2 1414 7 23
Boveniber 1! 232 7.0 gus 9 28
Vecenber 16 1 8.0 9l 6 -3
Tatal 100 1361 7.6 5675 37 121
o3 Jamery 1 %13 ¥} é
March 16 239 747 178 8
April 16 184 6.2 159% 8 20
May 20 252 8.1 1733 9 19
Total 19 1065 7.1 7845 38 128
Sep . (16~30) 10 6.9 550 3 6
ogzo‘ber » 12 ao; 6.5 250 2 4
Yovenber 12 142 4.8 810 -] o
Decender 13 169 5.6 852 1 0
1648 Jaruary 12 168 5.6 Zog a 3
Pebruery 12 146 5.0 &9 1
March 13 150 5.1 675 1 0
Total g7 1088 5.6 5146 16 b1}
Grand Potal 266 3514 6.7 14,666 N 263




(1.0)2271=52

“:*L5:5q5|,

VLUURAII

Yaay

1942

1943

194L

TABLE 2

BASIC OPERATIONAL DATA WITE RESPECT TO COMPROMISE BY X-B IFTELLIGERCE

 Grand Totsl

POTAL HOT COMFROMISED COMPROMISED = Total
. Average . Average Average '
Fo. of Convoy Ho. of ' No. of - Comvoy WTo, of Fe. of Comvoy Yo, of

Month Convoys Davs  Convoys OConteots Convoys Dave  Convoye Conteats Convoys Daye  Convoys Contagis
July 18 246 8.0 2 11 151 4.9 0 7 95 3.1 2
Augus$ 17 226 7.3 6 9 116 3.8 g 8 110 3.5 3
September 19 260 8.7 7 12 - 16k 5,5 : 7 - 96 3.2 3
October 16 o2k 7.2 7 L) 200 6,1t 6 2 2u . 0.8 1
Fovember i 209 7.0 9 8 12k L2 6 6 &5 2.8 E
Decenber 16 196 - 8.0 6 9 81 2.7 -2 7 115 3.7 '
Total (00) (1%61)  (7.6) _(37) (63)  (836) (u.7)  (21) Gy {525y  (2,0)  (36)
Jamuary 16 222 7.3 7 6 123 b1 1 10 99 3.2 6 -
Pebruary 11 168 6.0 6 6 95 LR 3 g 73 2,6 g
March 15 227 7.3 7 1 17 0.5 . 1 1 210 6.8
April 17 196 6.5 9 6 68 2.3 2 i1 128 4,3 7
May 20 252 8.1 9 3 - 22 0.7 1 17 230 7.k . 8
Potal (79) _ (3.06%) (7.1) (38) _(22) (325) __(2.2) (8) {57y {(7h40) (1.9) {30)
Sep.(16-30) 9 203 6.9 3 9 105 6.9 3 e 0 0
October 16 201 6.5 2 13 160 5.5 0 3 by 1.3 2
Fovember 12 ke 4.8 2 12 42 4.8 -3 0 0 0 0
December . 13 169 5.6 1 12 156 5.2 1 1 13 0.4 0
Janvary 12 168 5.6 E 12 168 5.6 3 0 0 0 0
 February 12 16 5.0 i2 - 16 5.0 i 0 0 0 0
March 13 159 5.1 1 13 159 5.1 1 o 0 0 ©
Total (g7) (1088) (5.6  (16) (g3) Qo) (5.3 (W) (1) (k) __(0.89) {2)

266 3514 6.4 91 168 2195 4.0 k3 98 - 139 3.3 ug

(Tadlec 2 contimuszd on next pags)

3o=4
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N Designated by . Not Degignated by
) e JOMERONI SED: BAU for Operation COMPROMISED: BdU for
g Average Average
ﬁ Bo. of Convoy  No. of ¥o. of Convoy No. of
8 Jear Month Oomvoys  Dave = Comvoys Oontacts  Oonvoys  Davg. Convoys (Confacts
92 Juy 0 o 0 0 14 95 3.1 2
. August 1 18 0.6 1 7 92 2.9 2
September ] o 0 0 7 96 3.2 3
- October 0 0 ] 0 2 2 0.8 i
FRovanber  } 12 0.4 1 5 73 2.l 2
Decenber 1 8 0.3 1 6 107 3.4 3
Zotal (3) (318)_ (0.2) (3) (34) (487) (2.1) (13)
1943  January 3 38 1.2 3 7 61 2.0 .
February g 3 1,5 2 2 30 1.1 1
March sg 2,6 y g 1:8;; ll-.(l, 2
April 1. 2 . .
Hgy 2 21 2, 6 11 149 l}.s g
a® Potal (1) (283) (1.9) (17) (36) (457) (3,0) (13)
- Seos.(16-30) 1 (e) 13 (s) 0.9 0 0 0 0 0
D October 7 (o) gz (e) 2.0 2 (a) 0 0 0 0
= Fovenber 4 (o) (¢) 1.5 1 (v) 0 0 0 0
> Decenber 2 (o) 27 (e) 0.9 0 0 0 0 0
1944 Jamary 0 0 0 o 0 o 0 o
Pebruary "1 (e) 12 (¢} 0.4 0 0 0 0 0
March 0 0 0 (4] 0 0 0
Total (15)(a) (159)(e) (1.2)(e) (3) 0 0 o 0
(W)(e) ~ (54)(e) (0.85)(e) (2)
Grand Total 39 (a) ugo (a) 1.2 {a) 23 70 ol (o) 2.8 26
28 {e) 375 (e} 1.2 (o) 22
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-SECURITY-INFORMATION-

(a)

(v}

(e)

(a)

(o)

PRNC-NSS-346

HOTES ON PABLE 2

Betimated. The BAU diery from 16 October 1943 to
31 October 1943 is not avallable.

BAU guessed the convoy route aorrectly from very
scanty X-B intelligence on stragglers' routes.

Funbers desigpated by (¢) pertain to convoys which,
in the diary, BaU mentione specifically, stating
that X=B provided some information that iafluenced
his disposition of the U-Boat groups. During

Periocd IV the intelligence avallable to BAU contalned

only scanty information comcerning stragesler routes
and early rendegvous, some of which was actually
falge. The numbers given in the T"COMPROMISED-TOTAL
column’ pertain only to those convnys for which the
evidence indicates that X~B astually had usefnl X-B
intelligence. This explains the disorepancy between
this column and the next ous.

Thaz;e)mbus are Daged on the numbers explained
in (e).

These nmumders are dased on tha figures in the
"COMPROMISED-TOPAL column®; i.e., the particular
convoys are considered to have beem actu-lly
compromised by the X-B available.
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O o 5 TRERYS:

For—EkEHET (L0)2271-52
O vjk TABLE 3
CONTACTS PiR CONVOY DaY Phk U-BOAT DaY (P)

Ty B BB By P Metee
(#ultiply 1l numbers by 107%) P, ® Contects per Convay
1942 July 0 12.6 (1) 12,6 4.8 Luy per U-toat con-
Aug. 9.6 10.2 20.7 8.1 9.9 sidering only con-
Sept. 6.3 8.1 (1 8.1 6.9 voys not compromised
Oct. 6.3 3.0 (i) 8.7 6.6 by X-B intelligencs.
Nov. 17.1 12.6 29.7 9.6 15.3
Dec. 7.8 11.1 39.9 9.0 ° 9.9 P & Contacts per Convay

Day per U-~Boet con~

Average 8.1 9.9 28.0 8.6 8.8 sidering only oo~
1943 Jan. 2.1 4.7 19.2 12.0 7.8 voys compramised by
Feb. 6.3 8.1 9.0 6.6 6.9 X-B intelligence.
Mar. 10.2 4.8 B.4 2.7 5.4 onvoy
bpr. 5.4 10.2 9.6 10.5 8.7 Pa= ggt;::suﬁ:ag con-
Muy 7.8 6.0 12.9 2.4 6.3 asidering only those
Average 4T 7.8 11.5 5.5 6.9 compz:ﬂ.:;d convoys
spec desig=
Sept. 8.0 (1) (i)(e) Od (i; 8.0 nzetsd for gerat;sons
Oct. 6 17.0 17.0 (1 3.6 by BdU utilizing
Nov. 5.0 (1) (1)(e) 8.4d (1) 5.1 X-B intelligence.
Dec. 2-4 0 1] i) 2.1
1944 Jan. 7.5 (1) (i)(e) (4)d (1) 7.5 P3 = Contucte per Convoy
Feb. 12.0 (1) (i){e) 0a (1) 12.0 Day per U-Boat con-
T 2.7 (1) (i)(e) (1)d (1) 2.7 .sidering only those
Avers 6 13.4 13.4(e) 6.8a i .6 convoys compromised
ge 5 3.4 13.4(e) (1) 5 by X-B Inteilipence,
hverage for but not specifically
Entire Period 5.8 9.5 14.8¢ 13.24 6.8 7.8 designated by 8dU for
operutions.
P = Contacts per Convoy
(1) = Indeterminate - i.e., there were no Day per U-Boat con-
convoys of the respective category sidering «ll convoys,
present in the areaz during the period ; - compromised or not.
in question.
(The source for date for
(d) = (See Note (d) on Teble 2 of unnex 3) Py end P53 is the War

Diary of BdU.)

(e) = (bee note (8) on Table 2 of Annex 3)

“FOP-DECRET-
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FOP—EmORME- {LO)R271~52
i falllp] -
LUUN Za8LE 4
CONTACT CURFFICIENRS (@)
Year Month Sa _Q;l_ _‘2 03 i Notes
. (Square miles per Day
1942 July 0 3800 (1) 3900 1450 &, = Contsct Coefiicient
- August 2900 3150 6400 2500 3050 considering only co=
Sept. 1850 2400 (1) 2450 2100 voys not compronised
Qot. 2000 2650 (i) 2700 2050 by X-B intelligence.

Nov. 5100 3800 8950 2900 4550
Dec. 2350 3450 12500 2750 2400 Gz Contact Cosfficlent

Average 2450 2950 8400 2600 2650 ggf;iﬁ"ﬁ p:‘:{ sﬁlw-
1943 Jun. 600 4550 6000 3700 2300 X-8 intelligence.

Feb. 1750 2250 2500 1850 1950 \ .

Kar. 3150 1500 2600 850 1700 G, = Contact Coefficient

considering only those

&pre 1600 3050 2900 3150 2600 convoys specifically

Hey 2450 1850 4000 750 1900 designated for operae
Average 1400 2350 3400 1650 2050 tions by Bal utilizing
X-3 intelligence.
Sept. 2350 (1) o(a)(4)(e) (4) 2400
Qct. 0 5100 5100 (1) 1150 Q3 = Contaet coefficient
dov. 1550 (1) 2500die {1) 1550 considering only those
Dec. 700 0 0 i 650 convoys compromised by
1944, Jan. 2250 (i) (1)(a)($)(e} (1) 2300 X-B intelligence, but
Yeb, 3200 (i) o(a)(i){e) (i) 3500 not designated as such
Mar. 850 (1) (1)(a)(i)(e) (1) 850 by Bdl.
hverags 1550 4050 ?.8‘;’3%3 (1) 21700 « = Contact cosfficient
. considering a«ll convoys,
aversgs for ' compromised or not.
Entirs Period 1750 2850 3950(d) 2050 2350
4450(e) (The source for dutu for
G2 and Q3 is the fiar
Diary of 8dU)

(1) 2 Indeterminate ~ i.e., there were no
convoys of the respective category
present in the area during the period
in gquestion.

(d) = (See iote (d) on Tauble 2 of Annex 3)

(2) = (See Hote {e) on Table 2 of annex 3)
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REF ID:A65650

o,

ZABLE 3
ATPACHS AND SHIiP SINKINGS

OVERALL 90T_COMPROMISED COMPROMISE® = Toisl
Aytacks Ships Sunk Attacks Ships Sunk : Ships Sunk
Convoys Contacts (a) (b) T (a) (b) T  Convoys Comtmets (a) (b) ? (s) (b) T  Comvoys Contacts ( 7 (a) ()
July 18 2 2 0 2 T 0 7 11 0 o o - 4 2 2 0 2 6o 7
Avgust 17 6 2 2 4% 15 4% 18 9 E i 1 2 1n 2 8 3 11 @ 2 b
Sepienber 19 7 3 3 6 18 a 21 12 . 2 1 g 13 1 7 3 1 2 3 2 T
Octoter 16 7 3 3 6 19 23 p i 6 3 3 19 4 2 i o 0 -
Hovember 1 9 2 6 8 21 7T 28 8 6 0o 5 5 0 6 6 E 2 1 3 1 224
Dacenmber 16 ) 3 2 5 22 3 25 9 2 2 0 2 9 O0 7 i 2 3 3 16¢h
Total 100 LY4 15 36 R 102 21 12% 6% 21 8 30 38 %52 13 16 7. 6 113 8 53¢
January 16 7 3 3 6 18 4 22 6 1 10 1 3 0 3 6 2 3 5 ¥ 19k
Februery 11 6 2 6 18 5 23 é 3 2 1 3 18 2 @20 3 0 3 3 3 3W
March 15 7 b 1 5 b3 1 Wi 1 1 0 o 6 k1 0§ 1 Ll S
April 17 9 3 3 6 13 W 17 6 2 o 2 2 0 3 3 7 3 1 4 1
May 20 —g 2 2 4% 1y 3 @20 3 1 6. © 8 2 2 4 3 20
Totel 19 38 iy 13 27 109 17 126 22 g 3 3 6 2 5 86 30 1 190,
Sep. (16=30) 9 3 Y r 2 5 1 6 9 3 1.1 2 5 1 6 0 C
Octobey 16 2 i 1 2 3 1 b 13 0 0 0 2
Hovenber 12 2 o 0 12 2 0 ¢ o o
Decenber 13 1 0 0 12 1. 0 o ] 0
Jamary 12 3 0 2 2 0 3 3 12 E 0 2 2 0 3 0 0
February 12 0 1 1 0o 1 1 12 c 1 1 0 13 ] 0
March 13 1 0 0 13 i 0 o 0 0
Total 87 16 2. 5.1 g 6 b 83 il 1 b 5 5 b 2
and Total 266 91 A MW 65 219 W4 263 168 43 12 78 23 10: ug 19 17 36 i 21

{Teble 5 Continusd on pext page)

Attacks yioslding 3 or more sinkinzs,

Aviacks yleldding 1-=-2 sinkings.

Agtacks 7isclding at least ons sinking.

TWoto: Only these atbtacks ylelding et least one sinking ave conslisred.

Seo Note (d) vo Table 2 of Anmex 3.
Seo Note (a) $c Pable

of Annex 3.



REF ID:A65650
TARLE 5§ (Contimed)
ATTACKS AND SHIP STINKINGS :
: Designated by BaU Yot Designated by BdU
COMPROMISED: for Operationg COMPROMISED: for Opermtions
& Attacke Ships Sunk Attacks Shipg Sunk
g Qonveye Contacte (a) (®) 2 f(a) (b) 2 Comvova Comtacta f(a) (®) 2 - (a) (B) 2
§ 1942 July 0 0 o o 7 2 2 0 2 7 0 7
- August 1 i o O 7 2 1 1 2 ¥ 2 &
Q September 0 0 o 0 7 3 1 2 3 5 2 7
~ Oatober 0 0 0 © 2 1 0 0
November 1 1 1 0 L 16 o0 16 g 2 1 1 2 5§ 1 6
. Decemver 1 1 0o o0 3 1 2 3 13 3 16
" Total 3 3 10 1 16 0 16 L. 13 6__ 6 12 ™ g L
1943 Januery 3 3 1 2 3 12 2 14 7 3 1 1 2 3 2 5
Pebruary g ? 0o 2 2 0o 2 2 2 1 o 1 1 0 1 1
March ) ¥y o 4 43 0 43 g 2 o 1 1 o 1 1
April Z 2 1 0 1 E 0 3 8 5 2 1 3 10 1 1
May 6 1 2 3 3 7 1n 2 T 0 1 13 0 13 o
Total . Y 4 7 _6 13 62 1 69 36 13 Yy 4 8 6 5 3 4
Sep.(16-30)  1(a) 1(e) ] VI 0 0 o~
October 7(a) 3(e) 2 1 1 2 3 1 'l 0 0
November 4(a) oe) 1(a) ofe) 0 0
Decenmber 2(a) ofe) 0 o o
1944 January o(a) o(e) ] 0
Pebruary 1(a) o(e) 0 0
Maxrch o(a) o(e). o o . . x .
Total 15(a) ¥(e) 3___2(e) 1 1 2 3 3 b 0 0 00 0 00 o
Grand Total 39(a) 28(e) 23 22(e) 9 7 16 & 8 &9 10 :'35 10 10 20 60 13 13
{a) Attacks yielding 3 or more siakings. (a) S¢o Hote (4) to Table 2 of Annex 3.
(b) Attacks ylelding 1-2 sinkings. (e) See Wote (&) to Table 2 of Annex 3.

T  Attacks yiolding at least ono sinking.
¥lote: Only thoge attacks yislding at least one sinking are considered.
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TOP—SEGRET— EEE DAy RE71-52

ANNTY. 4.3 1 “ ’GNABLE I

- -~

DECRYPTIONS ON INDIVIDUAL U-BOATS

U Date of Date of Delay in Days Attack Assese-
Boat Message Position Deoryp- in ment
or R/V ticn Perii
U-43 20/ 20/7 9 aa, 0
23/7 23/7 13 0
U-66 31/7 1/7 1 4 3/ D
1/8 1/8 1 1
4/8 4/8 2 o
6/8 6/8 8 0
B/8 8/8 14 0
10/8 1048 7. (4}
10/8 10/8 9 0
14/8 14/8 5 0
17/8 17/8 4 0
U-8Y7 23/6 29/6 14 0
24/% o8/7 1 g
U-84 18/6 20/6 5 2
/8 a/8 13 0
14/8 18/5 5 4 ,
1s/8 19/8 S 1 24/8 B
U-85 18/6 flo Infg o 0
20/8 Yo Info ¢ 0
J=02 26/5 1/6 12 ¢
8/6 8/6 3 2
6/n 8/6 2 1
»é 1046 . b i
U-107 4/8 4/8 12 0
#0-117 27/ . 27/1 .8 0
50/7 1/e 2 4
1/8 1/8 1 1
U=118 8/6 a/e 3 b 12/6 A
9/6 9/6 2 0 .
10/86 16/8 3 ¢
11/6 11/5 4 ¢

#Wunk 7/8, ons day after period of peril expired.

-1 PO SECHRT- hole




FOP—SEGRET- Tl v 3 )2271-52

TARLE I {continued)

U~ Date of Date of Delay in Days Attack Assess-
Rost Message  Position Decrype in ment
e nmmen 2DBAY tlon  Perd)
y T3 8/ 8/5 5 da. 0
U=154 26,/ 5/8 6 4
18/8 27/6 5 9 .
U-129 10/8 10/8 - 11 0
14/8 14/8 5 0
17/8 19/8 4 2
20/8 20/8 4 1
U-134 21/6 21/e . 13 0
, 15/8 No Info. 4 0
T-135 13/6 18/6 4 1
22/6 22/6 5 0-
U-154 29/5 3/6 - 4
18/6 27/8 ‘5 9
U=155 18/7 18/% i 0
Yelsn 18/7 18/% 12 )
U=-161 14/8 14/8 13 5
v-168 » 14/7 1s/7 5 G
18/7 18/7 4% 0
U~170 16/6 16/6 6 0
18/6 20/5 8 2
21/6 21/8 i3 0
6/9 0/9 [ 3
14/9 14/9 3 o)
U=172 11/6 11/6 4 1
12/6 1z/6 2 1
3/8 3/8 13 0
19/8 19/8 2 3
24/8 26/8 3 4
180 8/6 a/e 3 2
9/6 9/6 4 1
7-185 18/7 24/7 12 0

PRAC-NSS-386




REF ADyAS069 1227162

FOF—SECRET
SECHRITY-INFORMAHG:
ANNEX 4.3 !
TARLE I (continued)
U~ Date of Date of Delay in Days Attack Assessw
Boat Message Position = Deacryp~ in ment
or R/V  tion - Peril e
U-185 18/8 18/8 6 da. 0
3/8 3/8 13 0
19/8 19/8 2 3 24/8 A
24/8 26/8 3 0
U-188 17 /7 17/7 13 0
18/7 24/7 12 o
T-190 &/8 8/8 8 0
U-193 - 26/6 26/6 2 -0
U-198 . 13/9 13/9 -] 0
U-211 24/6 1/6 1 8
28/5 1/8 ~18 0
26/6 26/6 7 0
U=-214 ' B/8 8/6 8 2
9/6 9/6 -4 1
17/6 17/6 8 0
25/8 25/6 12 0
13/9 13/9 '8 G
U~217 24/5 1/6 1 & 5% A
26/5 1/6 12 ¢
U-221 24/5 1/6 1 8
26’5 1/6 12 o]
-22/8 22/6 4 1
26/6 26/6 4 Q
v-228 2¢/5 1/6 1 ) 4/ B
28/5 1/6 12 0
26/6 26/8 v ¢
U-230 10/8 10/8 11 3
12/8 14/8 5 0
19/8 19/4 2 3
20/8 . 20/e 10 G
TOP-IECHED- : 4e3e3 i

PRNC-NSS-346
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EF ID:ASSE65Q
2 )2271.:52
TABLE I_(continued)
U= Date of Date of Delay in Daya Attack Assess-
Boat Heassifze “Position Decryp- in . went e
or R/V  tion __ Peril

T~232 24/5 178 1 da. 5
26/5 1/6 12 .0
26/8 26/6 7 0
T-257 19/§ 19/6 13 0
3/8 3/8 13 0
19/8 19/8 2 3
1282 30/7 30/7 8 3
4/8 4/8 12 0
9/8 8/8 18 o
10/8 10/8 8 0
16/8 16/8 4 ‘1
13/8 18/8 8 2
T=308 18/6 20/6 5 2
20/% 1/8 2 [
U=~333 . 976 9/6 4 1
' 18/6 18/8 g 0
3/a 3/8 1 o
8/8 8/8 8 )
14/8 14/8 5 0
T~336 24/5 1/8 i )
26/5 1/6 12 1]
Re/e 26/6 7 0
V=340 . 24/7 24/7 11 ¢
U-358 18/6 18/6 5 0
21/6 21/6 13 o
;9/3 19/8 2 3
U=-373 1e/7 19/7 10 o
25/7 25/7 10 0
e6/"% 26/7 7 U
27/7 2/ 6 o
51,/7 31/7 1 4
5/8 5/8 o ¢
U-382 20/6 20/6 14 0
25/6 25/6 4 0

DGR SECRED . ho3wh
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TArL: Y {continued)

U- Date of v . of relay in Days Attack Aasessw-
Boat Measage . “osltion Deeryp=~ in ment
— Lo KA osiom Peril —
U=-406 23/8 z3/8 4ds . 1
U-413  27/5 27/5 10 0
U- 415 16/8 18/6 13 0
21/6 . 21/6 13 0
14/8 14/8 5 0
19/8 19/8 2 3
0--435 24/5 1/6 1 5
26/5 . 1/8 12 (o]
. 26/6 26/8 7 0
U448 18/8 No Info. 8 0
U455 11/6 11/6 4 |
19/6 19/6 4 1
U~460 28/5 28/5 10 0
8/6 8/6 3 2
o/6 9/6 4 1
10/6 10/6 3 1
17/6 17/6 - ¢
8/9 8/9 6 o}
U466 3/8 3/8 13 ¢]
U-487 23/8 23/6 13 Q
25/6 25/6 8 0
U=-486 11/6 11/6 4 1
15/6 15/6 7 (o}
18/6 18/8 5 0
21/6 21/6 13 0
U-508 8/6 9/6 4 1
18/5 18/6 5 0
3/8 3/8 13 o]
19/8 19/8 2 3
U--510 5/6 o/6 4 1
3/8 3/8 13 0
14/8 14/8 ] . 0
g-518 3/6 No inf'o 2 o]
8/9 8/9 5 0
IpoP - SHBERER ho3=5

PRNC~NSS-346 .
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REF ID:ASS05Q,
: .’]:—6—1-'—3-1:,—@(—1:% ’ 10)2271-52

‘ 7

CASLE X (contimed)
U= Ddv o3 gata i Delay iu Days Attack Assess~-
Boat weriage  vesition Decryvbion In went
- ewa g . .:.u'i’m}-'gff‘}f » [ Per:& R ]
U-516 18/ 247\ . 12 da. (o]
£6/7 o Infg 7 o
18/8 No Info 4 0
U-518 27/8 27/8 9 0
U525 10/8 10/8 11 0
U527 17/ 17/7 13 0
18/7 18/7 12 o]
24/7 24/7 1) 0
U+530 11/6 11/6 4 h
0538 15/% s/ 5 0
18/7 24/7 12 0
26/7 No Info ” 0
U-533 18/7 24/% 12 b
26/7 No Info 7 o
0535 16/6 18/6 ¥ 1
18/6 _ 20/6 5 2
T.538 18/8 20/6 b 2
21/6 21/6 - 13 )
8/9 8/9 é c
9/9 8/9 3 g
U-552 30/5 30/6 5 0
31/5 31/5 6 0
U558 24/5 1/6 1 5
26/5 1/6 12 ¢]
26/6 26/6 7 0
U566 13/7 13/7 13 0
18/7 16/7 14 0
U~569 24/5 1/6 5 0
26/5 1/6 12 0
U~571 15/6 18/6 9 1
3/8 3/8 13 -0
14/8 14/8 5 0

ToP-SECAET bo3=6
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"f;E}:iifgivrl
h&uﬂx 4,3
U» Date of
Boat Message .
v-s72 ' 1i/6
. 23/6
23/8 .
38
V=590 15/8
17/6
U591 Nil
U-592 a8/8
T-598 Nii
T-600 15/8
19/6
21/8
25/8
3/8
14/8
. 17/8
U=803 24/5
. 26’5
28/8
=504 N1
U-608 24/8
1
. 26/8
T-613 17/%
U-6156 18/6
19/6
21/6
- 18/8
U-618 - 15/6
3/8
14/8
17/8
U-621 6/9
14/9
15/9
TOPSECREE

S B@ A
e‘rfihl.“)l;!m

TABTE T {eontinued)

Date-vf Delay in Days Attack Assess-
- Position. Dearyp-~. in ment
or R/V tion Peril
11/68 . 4.6, 7 1
23/86 - 2
- R9/B - - 14, 0
18/6 - - - . v 1
17/8 6 0
' - o]
8/8 - 2
, ' o
158 9 0
19/6 15 0
21/6 13 0
25/6 9 0
3/8 . 0
14/8 8 O
17/8 4 1
1/6 . 1 8 4/8 ‘G
1/6 & -0
28/s , 13 0 -
_ 0
1/6 1 8
. 1/8 18 0
26/6 7 0
17/7 13 0
16/6 7 0
19/6 13 0
21/6 13 0
No-Into '3 0
18/6 4 1
3/8 13 ‘0
14/8 8 0
17/8 s 1
¢so 8 0
14/% s 2
3 1




. A6 . .

® e -3 - “ " o '.'|;,. o0
C,. ZABIE 1 (comtinuedj-iensf i
U~ Dats of Dute of .Delay:dn Days .7 Atfack Assess-
Roat Mossage - Posifion . Decryvp- - dn.: 7.0, ment

L r RNV cwieat’ [T peril

U-634 18/6 - isfe - ., . 5nda. .

19/6 - 1p/8. . L1880 .
21/6 er/eit o
18/8 - . 18/85 . o)
19/8 O o1s/e’ . LU
20/8 - .7 RO/B.T s
20/8 [ ¢ 20/B '

U-641  24/5 1/
26/5 1/8.
26/6 - 26/6-

uaé42 24/5 1/8
1/6
gs/s 26/6

U545 275 2/9
. 8/9 8/e

U-648 /7 17/%
- . as/7 Cag/r
24/7 .. 24/7

- 25/7 25/%
' Tes53 18/8 18/6
21/6 21/86

3/8 3/8

14/8 - 14/8

18/8 19/8

U-662 Hil

U-664 30/7 30/7
4/8 4/8 . 1
- 9/8 . Sunk 9/8 13
18/8 18/8 :

U-866 24/5 1/6

-
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U709 .. 13/% 13/7 - 13
U-732 - 18/6 '20/6 S
U757 Nl )
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0)2271-52

TARLE I gcontinued]

U= Date of Date of .Delay In Days Attack Assess~
Boat Message .- Position . Decryp-~ . .in ment
N e . ST RV tion - Peril
U~758 . &/8 6/8 S da, 2.
a/e - 8/8 SR - S |
a/6 - g/6 4 0
10/6 10/5 5 "3
17/6 17/8 5 . 0
18/6 .18/6 -5 0
6/9 . .8/9 .8 0
8/9 8/¢ - 4 1
13/9 13/9 5 0
14/9 14/9 3 o
U-759 11/6 11/6 4 1
T-760 s0/7 30/7 2 3
4/8 4/8 12 0
6/8 e/8 8 o
g/e 9/8 8 o
10/8 10/8 8 0
10/6 10/8 7 0
13/8 13/8 5 0
14/8 14/8 s 0
18/8 19/8 3 2
g-847  14/8 1e/8 3 2
18/8 18/8 3 2
19/8 19/8 2 1
24/8 Sunk 27/8 3 3 27./8. B
T-951 24/5 1/6 1 5
26/5 1/6 i2 0
8/6 a8/6 3 2
26/6 26/8 7 0
U-953 24/5 1/6 1 5
26/5 1/6 12 0
26/6 26/86 7 0

PRNC~NSS-346
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10)2271--52

TTABLE 11

ANNEX 4o U-BCAT REFUELLING FIXLEY
U~Boat Month of uharacter of allled Vecryption
Kumber Type rirst Operation Sunk intellisencs —
U-116 X-B Spring 1942 Not known. Probe flone. cefore decryption began
ably Oct. 1942 functicning .
v-117 " x-B October 1942 7 Aug: 1943. food, Two messages involving U~117,
. LON, 3890 transmitted 7 days before the attack,
CVE &/C were decrypted within 2 days. (See
section 4.3.1.) (Sailed 22/7 from
Bordeaux,)
U-118 - : CX-B.  Sept. 1942 12 June 1943 Very mocod. Hessages giving her position
At 319N, 34°W for 8-9 June were decrypesd ll Juns--tne
. S CVE A/C day before the attsck.(See Ssction 4.3.1.)
U~119 KB Peb. 1943 2i June 1943 of doubiful value, 18/6 message (decrypted
LEON, 126k 2346) gave probable rendezvous position at
= = Surface Ships 44°4, 32% for 21/6., Xnown to bs returning.
D Sunk in Biscay.
E 219 X-B Cct. 1943 Active at and
of war-
20 X~B Sept. 1943 28 October 1943 Very good. 26/10 {decrypted 27/10): no
' 499, 33% vosition. Mentions discontinuing peovi-
L CVE A/C

CECLIR
JLUUINII

8luning because of heavy sea. 26/10
(decr,nted 27/10) glves his position, says
he 1s leuring aquara for 2 days. 27/10 at
11054 (dscry. ted 1815/27.) BdU orders rg-
fuelling rendes~ua. (Alsc a message from
Bd giving I/V for U-488 at 37°N.,A43°W.
27/10-2042 (decryptea 350/27) crders 2
U-Boats to refuel from U-230.

PRNC-NSS-346
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TOPSECRET

(sl Bin]]

ANNEX 4.3

U=Boat
Number

17pe

REF ID:A65650

lionth of
¥irst Operation

TABIE II (continued)

Sunk

Character of Allled Dscryption
Intelliczence

U-233

U-234
U~459

U-460

v-L61

X~-B

sy 1944

April 1945
April 1942

July 1942

June 1942

September 1942

Augast 1942

August 1942

Karch 19,3

5 Ju]y 1944,
429N, 609,
Surface Shins,

Active

2 July 193 .
Wo%N. JO%.
Iandbased A/C

4 October 1943
439, 2997,
CVE A/C

- 30 July 1943

LOYR, 119%,
Landbased a/0

30 July 1943,
L5908, 110m.
Landbased a/C.

15 May 1943,
L5ON. 10%W.
Landbased a/C.

20 August 1942
61%H. 145,

Landgbased a/C

13 July 1943
N, 3%,
CVE a/C

Ko messages found referring to U-233 for
10 days previoua to attack.

Nil,

Ho menticn in massages,
passagze .
Bordeaux.

Sutward

Sailed 22/7 from

No decrypted meseage until 4/10
{decrypted 10/10) ordering
rendezvous poaition,

ﬂothiﬁg until report of attack on
30/7. Outward passags. Sailed
27/7 from Bordsaux.

Nothing nntdl report of attack om
30/7. Outward passage. Sailsd
27/1 from Bordeaux.

Salled f{yom Bordeaux 12 May 1943;
sunk in Blscgy. - No mention in
Rn2s882Z08. ’

Nil.

Hot good. Mossages on 23/6 (dscrypted
6/7) and 25/6 {dscrypted 3/7) gave
poasition, Sunk 18 doys after lattsr
measage,
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ANMEX bo3. TARLE IT (contimued)

o UeBoat Nonth of .
' Number, Type Firsh Operstion  Sunk ... Chargotor of Allied Decryption Intelligence
§ U488 xIv © May 1943 26 april 1944 Vory good. lMsssage 20/4 (decrypted same
o 180y, 380w, day) gave 22/4 vendesvous position.
§ Surface Ships. 22/} wewsage decrypted same day gave mew. _.
= ' position.
U489 v July 1943 8 August 1943. Nt mentioned in messages. Sailed 2/7
) 62N. 134K, from Kiel, outward bound.
landbased A/C.
U=is90 xIv May 1944 11 June 194 Guod.  Message of 10 June, dscrypted
43°N. LOOK, the gaue dey, gave position.
CVE A/C and

Surfacs Ships
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