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Director, Operations Evaluation Group 
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Forwarding of Enclosure (1), Operations Evaluation 
Group Regort 68, TOP S~R&f e*Melo 

(l) OIG Report. 68: Bval~atton ot the Role ot Decr,rption 
Intelligence in tAe Operational Phase ot the Battle 
ot the Atlant1oo 

lo The attached report, prepared at the request of op-03D and 
0P=3~2Y0 should be viewed as an e~ple of the kind ot 1ntor
!nut1on whioh can be obtained by an extensive study of the data 
extracted from the decryptions by both the Germans and tne Al• 
lieS Of .radiO COaQlUWliO&tions pertaining tO t.b.e Operations Of 
tbe German submarines aeainst Allied shipping, This study has 
established e nwaner of conclusions ot wide general interest to 
all those concerned with the Radio war, and wit.b. the conduct ot 
anti-submarine operations, 

~o No effort is·made here to recapitulate tne findings ot this 
study on the use of decryption iDtellisenoe to our own forces 
and to convoy sa1'ety, since t.tleae &-.lbJeots are covered in tb.e 
summary of the repor~, part 5. These t1~41nss warrant ca~Qf~l 
reconsideration~t the conc!QsLaAs reached ln~~S-in 
w~Ae_!ft~itil or--acoryption 1ntelilgelioe ·-were not ts!Cen in-
to acoo&.Wt. - -- -------- -- ·-----·--·----.... 

)o Distribution of the attached report to all properlY cleared 
staff asencies concerned with ant1-submer1ne warfare and sub
marine opera tion.s is recommen4e4e 

JACINTO STI!:INHARM', 

D1reotor, Operations £valuat1on_Groupo 
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I.. SOURCliB 

Al.flermaa 
(a) x-B Beriolltea Weekly rep\)!'tiS ot the German decryption 

service (X..B DJ.enst)o Captured at e.nd or waro Extend 
from 19)9 throUSb A.Pril l944o Complete record ot all 
Ger.maa Raval 1ntell1gencea The deorrptions deal almost 
entlrel.J with conVOJ' movem.enbso (&eeret) o 

(b) The war D1aey of Betehlsbaber der_ Unterseaboote (Bcro), 
(Commander ot Submar1nes)o From 19)9 through December 
1944o (Caatl4ea,ial)a 

111 ~lie~ 
( o) Files by c1a te of Decrypted Messases .read by 

Op-20-)-GI(A)o (Top aeo~et Ul,ra)o 

(d) Dl1ly U-Boat Bstimateo COVINCB daily charts with U-Boat 
and convoy positions glottedo (Bocrei)o 

II c REFERENCES 

(e) Account of U/B war froa December 1942 - May l94;a 
Co.m.p1le4 by Op-20....3··GI(A) 1 dated 29 October 194Sa 
('Pep See»et Vlt=a ) o · 

A ver,y comprehensive, thorough» extremel7 interesting 
aocount ot the task accomplished by the group during 
World war Ilo It is in five volumes, as follows: 

v' Volo I - Allied oommunioati~s Intelligance and the 
Battle of t.be Atlantica A SLUJU118l.'1o 

Volo II N u-»oet Operat1onso ~is is in five parts 
four dealing with auooessive periods in the Battle 
ot t~e Atlantic! and the fifth with blockade runners 
and Ger.man Hava Operations in the Far East and 
Indian Oceano The role ot decryption intelligence 
is described throughout eaoh period, chiefly by means 
ot case histories ot particular convoyso There is a 
ver,y comprehensive collection of these oese histories 
ooveri.Dg the us .. tJit, US-Gibraltar, and UK~-Gib.l'altar 
convors at certain periodso 
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--sE£\}R\~lJtiOnA.MJ9!t CQUW11oati011 IDtell1gance IID4 
Oo.mpro.cUse ot Allied Cip.b.erso _ 

Tb1s volume oontains a ver.r 1nterest1ns account ot 
the mazmer in w.b.ic.b. Op-20-3-GI·(A) prove4 tllat the 
Allied meseases were belA& rea4 by the Germans~ 

Vol. IV - Teo.bD1oal Intelligence from All1e4 Co lcr 
I 

neecribea tbe contribution of Allied 4eor,vpt1oD 
1ntelllse.a.oe oonoerni~S German UoBoat material and 
armamento . 

Yolo V • TAG German Naval Gri4 aD4 Its Oipbero Ver,r 
interesting description of techniques ~sed in 
decoding the German grid ciphera 

.(f) G. c. end o •. s. Naval Historyo W;p See•e• Ul,!'ao 

This 1s a compendious account of the work ot tbe British 
Naval Intelligence Oftioe, 1n 24 vol~es. A ve~y excel
lent histor7 or tne u-Boa~ war is presented 1n Volume 

./ XVIII, "The Battle of the Atla.a.t10o" 

(g) ORG secret Memorandum No .. 18: rrequeacr ot attacks on 
convoys in Relation to U•Boat Predioti~ns, 18 November 
l942o 

(h) OBG Secret Memorandum mo .. 2S: A Probability Study ot 
OOMIHCH .Da117 Submarine Estimates, 27 February l94)o 

(1) 

( 3) 

OEG cont1dent1al Report No. 51: Antis~bma~ine warfare 
in world war II, 1946. 

OEG cont1dcnt1al Report NO. S6: Searcb and screening, . 
1946 

(k)v G.c. and c.s. Naval S1g1ntD Vol. VIla -The German Navyes 
Use ot Special Intelligence and Reactions to Allied useo 
!le;t1 Deere~ Ul,n., . 
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Covers the subJect in narrative form trom 19)8 to tne end 
ot the waro Contains some case histories ot speo1t1c 
appl1cat1ans ot German decryptions of Allied Rio In ad= 
dition to the weekly X•B reports. the author had available 
the captured daily files of German decry~tso 
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SECURITY INFORMATION PREFACE 

This report contains the findings of research carried out 
with the general obJective ot determining in what manner and to 
what extent tne ave1lsb1litJ of intelligence derived from the 
deorypti~n ot intercepted radio messages affected the conduct 
ot the U-Boet war asainst North Atlantic convoys on the pert of 
both bellisereAts. The specific p~rpose ot the research can be 
most olearlr steted by giving the circumstances connected with 
the senesis of tbe projeoto 

During World War II the Antisubmarine Operati~ns Research 
Group (ASWORG) was oraanlzed tor the purpose primarily ot analyz= 
ing operati~DBl data as thef were assembled in the course of the 
war against the Germ.en subm.Arines, 14 ~rder to provide inf'O)rm.ation 
that would be ot assistance in adapting strategy and tactics so 
se to utilize the available A/S forces with maximum eftectivenesso 
In the course ot tb.is work, /.S\"M'OHG found it necessary to devise 
measures of effectiveness tor the various aspects of the A/S 
operations--as an example in dealing with the detection ot the 
enemy, subjects or study by ASWORG included the construction ot 
systematic searcn plans tor surface vessels and aircraft; the 
evaluetion ot the means ot detection--visual, rader, sonar; studies 
ot tne most profitable areas ot search, etc. At the end of the 
war, the most important results ot 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 aeainat t.b.e U·Boats from a statistical vi.ewpoint; and 
reference (J) presenting a complete and coherent theory ot search 
and screening operations developed on the basis ot the operational 
data assembled during the war. 

To be efteotuel ~perations research requires as complete 
operational data, both own end enemy's, as possible. The results 
ot intelligence in general were, ot course, made available to. 
ASWORG. Certain aspects ot intelligence itselt pertaining to the 
antisubmarine eft~rt were subjected to analysis by the Gr~up. 
For example! reference (g) contains en investigation of the rela
tionship be~ween attacks on c~nvoys and the predicted positions 
ot U-Boats shown in the COMINCH daily submarine estimate, thus 
providing a means of estimating the accuracy ~r U-Boet tracking. 
Reference (h) is a further study of the accuracy ~t the OOMINOH 
daily submarine estimate; in this paper, the displacements of 
evaluated submarine contacts from the nearest plotted sub~rine 
~n the chert lest issued before the time of contact served as 
a basis tor the anal7siso 
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SE-YJ J~.fut<Jc: derlL : ::.: ot the daorntion ot 
Ger.ma.n radio OOIWilWl1oat1.,ns, however was tor security reasOAs 
n~t specifically identified es s~oh !n the data made available 
to ASWORG. The question eventually arose whether the inability 
on the part ~r ~ operations analysts to take into account 
the taotor ot special 1ntell1&enoe had resulted 1n inaccuracies 
in the dete1'1Di.Dat1:m of aertein perall8ters still ot current 
imgortanae 11l opentions research. AS ex.amples ot such para
meters can be o1te4 the theoretical sweeprate of submarines. 
wbich had been determined from ~perational data provided bJ 
oQr ~a &Qbmar1nea operatlns in tue Paoit1o (reference (1) ); 
force reqQiramaats tor ai~tins submarines bt aircraft (ref
erence (~), p. 98) were computed without being able to d1a
tingu1sh between oases 1n which deorJption intelligence located 
the target subaarlne aoouratelJ, and those oases where the 
searoners were restricted to uBiAS the results ot probability 
considerations ~nlJ. It has been pos~ible, in the course ot 
the present i4Yes~1gat1on, to determine the operational sweep
rate ot the German U-Boats, when theJ operated without the aid 
ot operationally usetul decryption intelligence, and the effect 
such intelligence bad on their performance~ Moreover, data 
which make possible a o~paris~n ot sweeprates of aircraft carm 
riera on submarine targets, as these are affected by decryption 
intelligence are presented. 

It should be stressed that tb.ia report is in no sense a 
ca.prehenaiYe evaluat1~ of ~e part plaJed by decryption 1ntel~ 
li&eAoe in the war against tJle U-Boats. It is concerned only 
with the particular etteot which decryption intelligence had on 
the oapabil1tJ ot the U-Boats to contact and attack convoys. and 
on the oapabilitt ot the allies to counter these operations of 
tbe u-soata defensively ana offensively. Other aspects ot de= 
cryption 1ntell1senoe. auoh as its technical applioati~ns to 
new weepGD.sl searo.b equipment, countermeasures to these, etc., 
are not dea t witb. 

Attantioa is oontined to the convoys that traversed the 
North Atlantic between the united States - Canada end the United 
K1ng40ta .. the eastbound BX and so, and the westboWld ON(S) con ... 
vo,rs. Tone period considered is trom Jul7 1942 to March l944o 
From the viewpoint of this atudJ, this ~verall intervel can 
oonven1entlr be t:ivided into t~ur perio4·s: 
Period Io From 1 July 1942 to )1 December 1942. During this 

time the Germans were reading the Allied conv~J trettic 
with s~ success. ~e Allies ware not reading the German 
trattioo (Part 2) 
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The U-Boat-oonvor war bad certain peculiar aspects wbioh 
posed special problems tor Intell1senoe. On the part of the 
GerJII8lls, there was the tact that uless they could preve.ut the 

·Allies troa shipping enough ma ter1al they o_,uld not p.reven t an 
invasion whioh wDuld divide end strain their lend t~roes beJona 
tale breaklAS point. To aoooagllsb. tb.is mssi:Jn, they bad avail
able enouab 8Qbm&rines to be able to keeg troa at least 40-60 
at sea at all times after Pearl Harb~r aad over 100 tor tbe 9 
aoatlls tra ootober 1942 to JWle 1943· 'lhe sreat sr.a~tlrity ot 
these, ll.oweve:r, were the SJBll 500.T type VII 0. The)' had a 
l3Jl8 1ir&Asit fra even tb.e J'renoh ports to the .110st proad.sing 
operatiq areas• as a :result the average t1M spent on patrol 
was onl.7 t.ra 16 to 20 da7a, unless theJ could be refuelled at 
tlleir sta ti~s. 1n whioh oaae theJ oo~&ld reuiA for as muoh as 
32 - 36 4aJs. Good intell1genoe oa convo7 movememts would aid 
in etrecting economy ln their uae, in that 1t w~uld make it 
possible to vector the b~ats ~n to targets kD~n to be 1n a 
certain l~cal1tr~~1nstead ot requiring them to devote much ot 
their possible errort to reoonaa1ssance. Moreover the German 
Submarine Command was oo.nv1noe4 that ill\)1"8 s1llk1ngs would re
sult if a proais1ng contact were exploited bJ a large number 
ot attack1DS U-Boats, rather than distributing the boats among 
several p~seible simultene~us c~ntacts; hence from their 
viewpoint soo4 1ntell1senoe was requirad to aid in disposing 
the boats in such a way as to attain this end. Since aircraft 
rec~Dneissance was available to the Germans only to a very 
li8'11ted extent, end .herdl7 at all with resArd to UEC-UB convoys, 
the deorypti~n ot Allied radio oomm~ioati~ns, containing in
formation on sailing routes, rendezvous with escorts, and 
someti~s ourrent positions, wee tbe1r best source ot intel
ligence on convo1 shipping. With ~e exoepti~ ot •everal 
periods ot oo~a~otively short duration, the Germans read the 
convoy oode partially but fairly consistently for nearly lA 
years after the entry ot the United States into the wero 
From June 1943 on, however, ~eJ were able to read practically 
nothins except so.me messages which gave stragglers' routes 
and earlJ rendezv~us points, and the sgbmar1ne command sus
pected JDBA7 or these to be deoegtive. Even tbis soanty source 
dried up in December 1943, when the Allies began to avoid giving 
definite looatioas, using reference points instead. This situ
ation did not improve, up to the end of the war. (The extent 
and use by tbe aermans ot apeclal intelligence is discussed in 
parts 2 an4 3 ot this report.) 
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bandle4 their intellisence problem 
in the u~Boat war by evaluating all the information ot u-Boat 
movements that came in trom every possible source in order to 
plot the probable locw~iona ot as many U-Boats as possible1 thus 
providing e gu14e t~r tbe evasive routing or d1ver~1ns of con~ 
VOJB and tor the vector1D& ot task sroups or other toroes tor 
the speo1t1o m.eai~n ot hunting dowa tbe aubaarines. A. verr 
important ao~e ot intel11gence was provided by the aeevy 
ra41~ tratt1o oarr1e4 ~a by the Germans, Deoess1tated bJ the 
t1r.. oontrol that the submarine oommand kept on the boats in 
order to ca~ out hie sroup operations etfectivelyo !be Ger
man rad1o oODBUDioati~a were exploited by the Allies in three 
wars: 

( l) B7 D1reo t1on P1n41ns ( D/JI). a method ot looa tina a trans.... -
a!tter br obta1a1ng aimulteneous bear1nss oa a traasm1s~ 
aioa at several atat10DS by means ot directional anteDnae, ' 
and noting the area ot interseat1on ot the bearing lines. 
T.b1s -.tLod was used ver.r extensively and etfeotivelyo 

(2) BJ 14entlf)JJlg the trau.ad.tter by means ot the Character ... 
1st1es of the intercepted transm1ss1~n. Two techniques 
tor this purpose were used: 

(a) TINA. a method ot 1dut11711ls a radio :H;er~tor bJ 
his sending oharaoteristios. It aons~ed ~f mak
ing a tape recording ot each transmission and 
takln& mathematical meaearements ot each dot, dash, 
all4 8j)80eo 

(b) Ra41o J'insez Prlnt1ns (RFP)l a aethod of id8l1t1ty1ng 
the rad1~ traosmitt1n& stat ODo This consisted of 
taklna hish speed photographs ot tbe electrical 
cbaraoteristios ot a transmission, which made pos
sible an. analJsis ot the transmit,.;er•s power supply::~· 

()) 81 obtaining tne content ot a radioed oammun1oat1on by 
4eor,ptin& it. 

»eor.ypted messages were ~t greet strategic value. in giving 
t4e operetin& areas ot the U-Boata even wnen s1ent1ngs or attacks 
had not occurred, supplement!Jlg and checking D/F tixes1_ cali
brating the aoc~ao1 ot the D/F network, establishing ~ 
strength of the packs, an4 prov14ins intormat1~n oa equipment 
and armament an4 basic tactics. In some oases the information 
1n tbe messages oould also be· used tactically -· either to 
divert a conv~1. or to vector a hunter-killer groug onto a con~ 
centrat1~n of U-Boatso 

'I9P S~ORBW .... 
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This report deals partioularlJ w1 tb. the part played in the 
operational aapeots ot the Battle of the Atlantic by 4ecr,rpt1on 
intellipnoe ( 3), as distinct tr0111 ( 1) an4 ( 2) 1 or intelligence 
obtained in other wayso 

HO'B: 

:o NC -NS S -)• 6 

Thr~Q&il:)U.t the report the Oo.m&118Dder ot the Ger.
- submarines (Betahlabeber 4er unterseeboote) 
1a referred to bJ the initials ot his German title 
- BciU. 
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From 1940 on the Germans had used some of their comoara= 
tively few U-Boats to attack UK-US convoys, but 1~d1ately 
after Pearl Harbor deemphasized this phase in order to exploit 
the opportunities offered by unescorted, independent u. s. 
coastal shipping, with practically no air defense and negligible 
surface combat ships to make it he~rdous. The results during 
the first months- of 1942 were disastrous for the Allies. B7 
late spring, however, ~e caapaign be~n to lose its effective~ 
ness, and BdU renewed the attacks asainst the North Atlantic 
convoys. He was handicapped in this cem.paign by the lack of 
suttioient U-Boats until toward the end of the year; but by 
December he~as able to operate, on the average, 35 U-Boats in 
the area traversed by the convo7s, and tl1e n~.UD.ber rose to 70 by 

.March 1943. The number ot convoyed ships sunk became tormidablao 
The landing ot the Allies 1n Africa in November 1942 diverted 
BdU9 s attention somewhat trom tne North Atlantic, and trom 
December 1942 on he pl~ced u-noat gr~lps or fairly large size=
up to 15 boats--west of Gibraltar to intercept convoys between 
that pQiAt and the United states and caribbean. 

In the North Atlantic, BdU maintained a fairly c~nstant 
strategic pattern. BJ the end ot 1941 he knew the general 
rhythm :>t the eastboWld BX and so and the westb~u.nd ON convoys 
he also knew the seneral routes they followed. In acquiring 
this kno~ledge he ~ad been aided greatly by the decryptions ot 
radi~ comm~ications tr~m Allied shore stet1Qns. Hence, lacking 
specific intelligence ~n a given conv~y, he was able to make a 
fair estimate ot its probable position on a given date; eesilY· 
within 500-600 miles in a generally north-and-south directi~n 8 
and within one day8 s r~--say 150-200 miles--al~ng the great cir
cle. If he llad a paak ot, say, ten boats spaced 15 miles ap~rt-» 
they could sweep out the probable area in about 2 days if the 
weather permitted them to proceed at standard cruising speed. 
Given fair visibility, there was a good chance that they would 
sight the convo7. If' the area was one where convoys from 
opposite directions passed each other the probability ~t a con~ 
tact was 1ncreasedo The German Speaial Intelligence Service (X= 
B) had computed tbese areas ot probable greatest o~nvoy density, 
and, in general, thr~ughout the convoy war, BdU had trom tw~ to 
six U-Boat gr~ups patrolling these areaso They were disposed 
roughlJ in three lines1 and the packs were shifted along these 
lines as intelligence ,or the lack ~t it) suggested. In the 
east, the boats were deployed in segments ot 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), obaue th.m 6Crosa the Atlantic to about 
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ot e1roratt patrol), retuel, and 
then !ue up patrol as a western paoko In the west 1 a line 
was establiShed 1n a nearly east-west 41reoti~n from north 
of Newfoundland to the Flemish cap. A third line extended 
from the soutb-eaat tip ot Greenlan4 1n a south-easterly 41-
reotion to the 4~ parallel. The pack on this line oou.l4 be 
used asainat.both east-bound and weat-bound oonvoJs, as oocB
a1on susseate4. In addition, boats 1n tr~nsit traversed the 
reSi~ns aot patrolled b7 the packs,· and 1n several oases convoys 
wer.e oontaoted by these trans1t1D& submarines. · 

It 1a possible that IDDre oontaots a1gb.t have been obtained 
by apread1DS the U-Boats mo~ th1nl1 over the ocean and search
ina a larger area lese 1ntens1velJ, especially when intelligence 
was glantitul en4 acoQr&te, since tbe oonvors were distributed 
more-or-lese at Rndom over t.tle whole North Atlantic. Bdtr1 how
ever, aimed at settin& the largest possible number ot siDklngs, 
rather thaA ot OOlltacts, ud was convinced that in attacking 
ccmVOJS 1 t was more prot1 tabltr to have a large nwnber ot U-Boa ts 
conoentrate4 on a single o~nvoy~ neoesser1lt allowing· others. to 
pass unmolested or evan undetecGed. than to attack a larger n~= 
ber ot oonvo7s witA fewer boats each. conseq~ently, the value 
to him. ot X•B 111tell1gence cannot always be Judgec1 by contact 
rates, es9eoially sinoe tae patrol lines were long enough and 
dense enougb to provide a high probability of oontacto 

This oemga1gn was one ot the most successful during the 
war, tlle averae;;e mon tb.l7 sbipping losses and tlle exchange rate 
ot mercllant ships sunk per U-Boa t &Wlk reaching nearl;y their 
highest figures. 

By the middle ot Ma1 1943, however, the U-Boat war asalnst 
the Borth Atlantic convoys had become extremelr unprofitable, as 
the toll~1Lg table ah~s: 

Nwnber ot Nwnber ot E1Change Rate 
Ships SUDk U/B'a SWlk: V/V SUllk 

I Bl. U/.B' s J!8r U/B Sunlr.:o 

:rebruar;y 43 )6 10 )o6 

Maroh 48 6 8o0 

A.pril 20 10 2o0 

1187 19 34 o.;6 
ot the 60 U-Boata aunk, about halt (27) were sunk by sur ... 

taoe orattt and balt (30) b7 land-based air; carrier A/C 
accounted or threeo · 
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The u-Boats stationed in the Mid-Atlantic did avoid land= 
based A/C. since bases in the Azores were not available to the 
Allies until August. However, they ran into the CVE groups-
BOGUE, CARD, CORE, SANTEE, OROATAN--who, during the summer of 
1943, made a total of' 44 attacks on German sub~r14es, Sinking 
1;

0
and damagins nine, in the area bounded by 25 N to 45 N and 

20 w to 50°Wo 

Aside from the losses inflicted on the U-Boats in the Mid
Atlantic, the Allied antisubmarine forces gave the German sub~ 
marine fleet a severe drubbing wherever they encountered them. 
During these three months, tb.e Biscay offensive accounted for )1 
U=Boats sunk; ten more were s~k in th~Atlantio south of the 
area considered here and nine north of the area; six were lost 
in the caribbean area and nine in the Mediterranean and the 
Indian Ocean. To offset the l~ss at these SO U-Boats, ~nly 86 
ru1ips were sunk by submarines all over the worldo 

It was doubtless the failure ~f the s~er campaign which 
convinced BdU that the only region whore a profitable exchange 
rate could be looked for was the North Atlant1oo He confidently 
exP,eoted to meet effectively the threat ot the surface escorts, 
wl1ich had taken euoh a heavy toll of u .... Boa ta in May 0 by means of 
a new acoustic torpedo: the threat of A/S aircraft was to be 
countered by improved search receivers and a new quadrupJ.e.,.mount 
20MM A/A gun. Thus, the lest half of September saw the U~Boats 
heading again in considerable numbers for the lanes of the tr~-US 
convoys; by Oot~ber their numbers in the North Atlantic were 
comparable with those ~f the spring. This new anti-convoy cam
paign resulted in dismal tailurs; the exchange rate in October 
in t~is area was one M V sunk er seven U Boats sunk and in 
November the U-Boa s sa no sh ps a a n the Nor h Atlantic, 
although over )0 U-Boets were concentrated there. T.nis stAte 
of affairs continued throughout the winter. U-Boat effectiveness, 
as measured b1 the number ot ships sunk from North Atlantic con= 
voys per U-Boat-day per convoy-day was reduced to one-sixth the 
figure fo~ the period from July 1942 to May l943o ~n MareK, 1944, 
the last wolf-pack to operate in the North Atlantic was disbanded. 
The world-wide situation was very little bettero The exchange 
rate for the period from July 1943 to the end of the war was Oo5 
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M/V sunk per U-Boat sunk, which was ~ne-eighth the exchange rate 
during the nine-months period from octooer 1942 to June 1943 1 
and onlJ one-thirty-sixth the rate tor the nine months preceding 
tbato 

The invasi~n ot Normandy in June 1944 caused BdO to co~ 
aentrat& his b~ts in the channelo By this time it meant 
practical certainty ot kill for a U-Boat to surtaoe anywhere 
near their enemy; hence the only boats operating were those 
equip,Ped wi ttl schnorchel. From this time on to the end of the 
war, the Ge~n submarine effort was directed egainst coastal 
shipping near the u.x. It was not s~ooessful, as the low ex
change rate indioateso 
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2. THE :EXTEI\."T OF DJt..CRYPT!.D INTELLIGENCE 
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- aVA!LAStE 

2.1. 'r.he Extent of DectLpted Intel
Iieenoe Aval!ab!e to e Germans. 

2.1.1. General Character of the Intel-
11Sence .. 

The souroe ot information on German decryption intelligence 
are the "X-B Beric.hten, which were compiled and issued weekly by 
the German Radio Intelligence Service--"X""B Dienst"•-and which 
give a complete summary ot all naval intelligence from all sources. 
Decrypted messages ot Allied origin are m8rked as sucho These 
deal almost entirely with Atlantic convoys. There are practi- / 
cally no decryptions of messages pertaining to combatant vessels; 
exoept tor surface eso9rts (not OVE's) ot convoys9 The avail~ -
able x~B reports r~ from the besinning of the war in 1939 through 
April 1944o 

The intelligence provided by decryptiono incl~ded, among 
other less important items, the following information: 

(a) 

(b) 

(c) 

(d) 

Bailing telegrams, giving the route of the convoy 
in dete:il; 

Divars1~ns ordered after the convoy had lett port; 

Rendezvo~s ~f parts of a convoy from different ports, 
or between the convoy ana its escorts; 

Position,. oours·e and speed of the convoy at various 
stages ot the paseage. (The source or this is not 
indicated very often; occasionally it appears to 
derive from escort rendezvous. As a rulep radio 
silence was observed by oonVOJSo) 

2.ln2o Estimate of the Usefulness of the Deoryptionsa 

The promptness with which decryptions wer3 made available to 
BdU is not indicated in the x~B reports, but the weekly,period 
ot co.m.pileti:>n sets an -outside limit. For the purpose ot esti ... 
mating the effeotivenoae of a given pieee of useful intelligence, 
tb.e item is 11 in generai., considered to be "goodrr 11 that 1s

9 
to 

contribute potentially to the ability ~f the U-Boats to contact 
convoys, it it waa included in the aurrent week's report, or9 
in other words, it it was decrypted with not more than seven 
days' delay. However, this definition is arbitrary, since mes
sages decrypted with ~re than seven days• delay might still be 
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c-.nd the .BdU war Diary indicate that raaio direction finding 
·,·layea f..l very m.i.nor p:srt i.n furnishing 1 n telligence on Atlantic 
: .. o.nvo,ya., Reconnaissance by aircraft was possible only for 

·nhort perioas bnd at limited ranges from the European coast, 
owing to the unwillingness ot the Air Force command t~ allocate 
:·.ons--·rauge pe tr.ol planes t~ the subsnarine campaign., 

B7 the time the United States entered the war. the X-B 
service .b.cd LD£:de l t. possible for tbe Gel'Dl8ll u ... Boa ~ command to 
l.'lredic t t.he ,p.t"Ob6ble areas o:t' grea tes~ dens1 ty ::Jt the OK-US 
o~nvoyap having obtained enough information frQm decryptions 
to establish the rllytbm. o:r sail.iJJ.g und the probable OOUl"ses 
they would take. These areas were three in nwnber: 

( 1) 

(11.! 

n.:Li) 

a stripDnorthtast &t NewtoundlanaN tzom 
45 N-57 N, 44'-'W·->49 Nii 

"'ne just n.ortheast ot the to.rm.er, s tl .. etob.ins 
SC.'l th trom G1•eenland ~- from 4 9°N .... 59°N; 41 °w ... 4) OW~ 

cr\e stretc_.t.ing a9uth frOlll i'Je~~ee9 Greenland and 
Ioelall4, troa 52oN-63~, 2)<\v-270w a · 

The value BdU placed on this analysis 1a 1nd1.catec2 by the 
tact thct tor nearly two years. in every campaign against Nor~~ 
~tlantic oonv~ys, he pla~ea his patrol groups chiefly in these 
areas,. lengthening the strips to the southwe.rd when tb.e Allies 
besan using a s~uthern route alons the 40°N parallel in January 
194)o 

TJ:le o:~nt-l~·:l.buti.o.n of the x ... a service was stopped in June 
194) by a change in tb.e oypher on the part ot the Alliesa By 
16 September 1943 the Germans bad suooeedea in breaking a pert 
of the .now cyp.her; however 11 they were able to read only mes
sages gi v!.o.g st.ragglers' rol'-tes e.nd early rendezvou.s pQ1ntea 
This informatioD, t~ j~dge by the BdU War Diary, appears to 
ha~e been of velue to Oom~Subs in only a few oases; 1n generalp 
it may perhaps have been more confusing than belptul.. on 
1~ December 19.43 the AlJ.iea reaoved tbis last s~urae ot 1n..
r~~ation by 6iv1ns stragglers' routes and rendezvous points 
relative to ~ertain reference points, the location ot which 
the Germans were unable to determinea During the remainder 
of the submarine oampa1gn against Atlantic c~nvoys the ~Boats 
ware obliged to depend on t..lteir own rec\>lll1a1ssanoe and tba t of 
the few long=l·ange airorat.t available. The Allies, on their 
part 11 made reconnaissance by the U--Boats tl'.lemselves very d1t
t1cu.lt by air·o't'att pa tro.l.e~ thus torcing the u .. aoa ts to oper
ate submerged a .large part ot tkle W..me ~ 
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Available ~ Ehe Allies ----

Tbe Allies began reading the "Enigma" communications ot 
the Ger.man s~bmar1ne force in December 1942, and G~tinued to 
read them sporadically with varying delay times until october 
l94), from which time on to the end of the war, the messages 
we~e read o~letely day-by-day, with n~ s1gn1ticant delaya 

The messages decrypted by the Atlantic Section of Op-20-G 
are tiled b7 days. (~~e date or decryption was appended to the 
translation ot each decrypted message beginning on 20 February 
l94).) A complete tabulation:» t all decrypted .messages pertaiD.
ing to the North Atlantic c~nvoy war. during the months of Meroh, 
6pr1l~ Mey, September 16 through 30, october, November. and De
cember ot 194) and January, Februar.y, and March ot 1944, is 
.presented in Annex 2o2. In addition. there is a tabulation ot 
al~ messages perta1n1ns to u-Boat operations in the Atlantic 
north of the e~uetor tor the period from l J~e through 1; Sep
tember 1943· The messages are classified according to content 
and time ot delay in decryption. 

With respect to their contents, the mesdages can be in
eluded in three general groups: 

(1) llessages. either tram a U-Boat or from BdU, which 
give the present or prospective l)Osition ot a U= 
Boat; these are cal lee! type "P" .messages 1 n the 
table ot Annex 2o2o 

(2) Messages, chiefly trom BdU, which contain opera
tional orders to individual U-Boats groups ot 
U-Boats, retuellers, eto., designating 9atrol areas

0 courues. refuelling rendezvous, eto. These are 
called type "M" messaseso 

()) Messages which deal with contacts between ths u~ 
Boats and their enemy o Froru Maroh to May l943 they 
were pred~minantly ~eports at contacts on convoys; 
trom June to september 1943, almost entirely re ... 
ports ot contacts by the Allies on U-Boats. since 
n~ convoys we~e contacted during tnia period in 
the area mentioned. From Cotober 194) to M-rch l944 
theJ were of both kinds~ Theae messages are ualled 
t,ype .. en.., 

A ((eneral idea ot the amount of' radto i.ntelllaence made 
available to the Allies, and ot the delay in decryption time 
during the period 1 March 194) to )l Maron 1944 is given b7 • 
tbo tollowing grouping ot the deoryl)ted messages. Tabla I and 
Table II are arranged in three parts beoa~se of the ditterent 
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TABLE I 

Volume of Radio Intelligence 

Period II: l March - )l May 1943: 

Noo ot Percent Decrypted Within 
Month ~CrlptiOf!! l day 2 days 3 days 10 days 

...... ....,. w ===--

March 8)9 12~ 3.3,. !)0;4. s~ 
April 76S 44/l 61~ 66" 82J' 
May 8)6 ~ iU ~ 88! 

Total 2440 33~ sa--" 611& S4fo 

Period Ill: l June - 15 Se~tember 1~4~: 

2 days - ~ leO dars &~a~...! 

June 109 910 55~ 69J' 8Si4 
July 80 J ~ .. 2lj& )4~ 
August 67 434 67/1 88~ 
1 ... 15 Sept. 31 l 71;/1 ?Sfr, - - -
Total 287 6-/J 40/1 56;& 70.,b 

Period IV: 16 SeRtember 1943 ~ )1 March l9~: -
1 day 2 dars 3 days 

==--
10 dqs 

16-30 Septo 149 17-/o SSt$ 7~ 99/J 
october 287 6~ 72~ 78~ 9670 
November so 71~ s~ 951' 10010 
December 99 83}b 93,4. 96~ lOO_b 
January 1944 236 94~ 100JO lO();h lO~fo 
February 294 8714 97p 99A lOO;b 
March 202 12!.. 96L! _99i' 1Q9i -
Total 1347 74~ 87~ 9lp 9~ 
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cono$rning the·proportion ot all German transmissions con

cerned with u-BO&ts that were deorJpteda it was the rule that 
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if .messages on any day were read, all the tra.nsm.issions were 
rea~. From .Anne:x. 2oit it is seen th.at on certain days none were 
read within 10, or in the second period, 15 dayaa T.he number or 
days in eacn month tor wnich no decryptions are found in the 
tiles is as tallows: 

ua.roh 1943 • • 0 • • 0 • 0 • 2 d83'S 
April • • 0 .. • • • • • 7 days 
May 0 • 0 • • • • 0 0 3 days 
JWle • • • • • • • .. • 2 days 
July 0 • • • • D • • 0 1 day 
.a.u.gust 0 0 • .. • ., 0 0 " 8 days 
september 0 • • "' . • • • D 8 dBJB 
October 0 0 .. .. .. • • .. 0 0 days 
November 0 0 .:. • 0 • .. I) • S days 
December 0 0 8 0 0 131 • 0 0 S days 
January 1944 • 0 0 0 0 ~ 0 0 0 days 
February .. IJ 0 0 0 " 0 0 0 days 
Maroh .. • 0 0 0 0 0 ., 0 days 

Concerning the character ot the intelligence obtained from 
decryptions, Table II presents a grouping according to tbe type 
of m~ssage, as defined above. 

TABLE II 

Ohara!~~~ ot Radio Intelligence~ 

Period II: l March~31 May l94~o 

Noo ot Decryptions ~pe ot
1
Messar 

Month !!ll!lin ).~ days . - -
March 689 3~ l~ lZ~ April 627 21 13~ 
May ..112 m l~ ii1 -
Total 205"5 29P ll~ 6~ 

Feriod III: l June ... 12 September 1943: 

wl th1n_l2 d!l! 

June 93 44/! 42~ 14" July 27 ))fo )J .. J, 32;& 
August 59 :;6~ 49~ lS;l. 
l-lS Septa 24 42;' 12.! ~ -
Total 203 35,.1 44/1 21;& 
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period IV,: l6 September 1943 .... 31 'M~rch 1944: 

Month Within 10 48{ s 
ppe o.f~essage 

0 

16-30 Sept. 147 22;i "18~ 60~ 
october 276 30~ 37~ 331' 
November 80 311' 39~ )~ 
December ' 99 47-/1 45~ 
Jan uarJ 1944 2)6 71*~ 1910 10;£ 
Februar:r 294 69*'/1 ll}b 2~ March 202 84*/1 ...M 
Total 1334 S4jJ 22~ 237& 

*Nearly all ot these were weather reports sent by three u~Boats 
several times a day. 

There is a great difference in the amount and the char ... 
aoter of the intelligence in the three periods. The huge 
traffic ot March t:l May was due t;) the mago.i tude of the convoy 
war carried on during those months. Each U-Boat reported every 
contact and loss ot c;ntact on a conv.;)y and BdU repeated it; so 
that during a long chase scores of SL\Ch messages might be sent 
baok and forth in a few days. T.Q1s accounts tor the preponder
ance ot type c messages during this period. During the summer 
no convoys were contacted, and the few type C messages were 
nearly all reports ot attacks on the u-Boatso T.he sreat decrease 
J.n "G.o.e amow11i o1· rae11o oomm.unioa tions during the swmner is 
explained pa~tly·by the lack ot oontocts on convoys. and partly 
by the tact that in July the U-Boats were sent to distant areas 
to prey on coastal shipping! and maintained radio silence except 
to report attacks and posit ons when ordered to do so by ComSl1bs. 
Starting on 16 Ssptembar 194), the u-Boats were once more sent 
oaok into the North Atlantic, and the volume of messages in~ 
oreasedo From September to December, ~a emphasis on the type 
or messages sent chan8$d from a to P until by January! Februar1~ 
and Maroh. the preponderance or messages sent were ,pos tion re ... 
ports, and these or1g1nate4 in large measure from three Ur ... Boa ts 
which sent weather reports, two to three tilnes daily.. However, 
the positions ot practically ell u~Boats were known from the 
type M messages in which BdU ~ve the U-Boat position assign
mentso 

The most valuable messages were obviously the type Mo 
These c~nto1ned important information involving groups of' 
U=Boats~ and ~~e patrol areas and movements of packs, refuel~ 
ling rendezvous, etco During the ~nths Maron to May over 200 
such messages we~ decrypted within 10 days, and about halt of 
these witnin 2 days. During the summer about 90 tJpe M messages 
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were decrypted within 15 days, SO within S days, and 7 within 
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2 days; dealing, as they did, chietlr with refuelling rendez
vous, their great tmportanoe in the hunte~killer campaigns is 
obvious, as can be seen .from Part 4, where the manner in which 
these decrypted communications were exploited by the Allies is 
discussed. During the last period (September 1943-Maroh 1944} 
the Y type messages were decrypted with such promptness and 
efticaoy that the Allies had current knowledge ot the formation 
ot practically all U-Boat groups, together with their positions, 
the areas they were to pat;ol, and even the specific convoys 
they were intended t~ intercept. 
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) • 'DU!i U'l'ILI~TION OF ll&XlRlPTION IN'l'l!:LLIGENCE 

Bf ,m_..._G!liWtS---..;;;;;;;;-. -

The strategic use t:» which BclU put the information made 
available to him by X-B intelligence has already been mentioned 
in Section 2.1. Tbro~out the duration ot the North Atlantic 
convoy war l1e pladed his U-Boat ,P&cks in patrol lines at the 
positions which, aooordiq to calculations base; in 1 arge 
measure on deo.rypted allied messages, were o:>nsiste.ntly most 
likely to be those ot greatest c:>nvoy density. When, in 
January 1943 the Allies first introduced the s~uther.n r~ute 
along the 406N-450N parellels,--heretotore shunned because ot 
lack of enough escort ships to compensate tor t.be abs.ence of 
land-based air support for too long a period in mid-ocean--
the x ... :s service gave him. intor.ma tion ot the change, w1 th , tlle 
result that .be was able t~ shift the general pattern of his 
North Atlantic u-Boat operations 1n order to meet the new con= 
dition with very slight loss ot time: a u-~oat group was plaoed 
across the new route by 19 January, and two weeks later carried 
out the first maJor attack or the new year on sc llS Which 
netted the u-Boa ts 12 ships sunk. Wit.bin the next sl:x. weeks, 
this attack was succeeded by the attacks on ON 166 (15 ships 
sunk), !:IX 4t29 ( 1) sunk:) and SO 122 ( 9 sunk:), all in the same 
general area. . 

Tactically, BdU was able t~ exploit the x-B intelligence 
profitably because the large ~uantity of ~rompt detailed informs~ 
tion on specitlo convoys trequentlJ enabled him. t~ execute the 
movements required t~ bring the largest possible number of u~Doets 
t~ the attack. The extensive use he made of tne XaB intelligence 
available to him is evident tr~ a perusal ot the war Diary: 
during the period troa l Jull 194~ to )l May 1943 one finds 
~4 oases in which .b.e mentions decryptions ot Allied messages 
as governing his placing ot a U-Boat group in a definite patrol 
area t~ intercept a specitically desisnated c:>nvoy. ot these 24 
convoys 20 were contacted, with 85 sinkings resulting from at~ 
tacks on 14 ot thamo (These attacks included the tnree disas~ 
trous ones on SC 118, SO 121, and HX U9-SO 122, which netted 
the u ... Boa ts 46 sllips BUDktt) The .most dramatic example ot this 
s::>rt ot tactical employment is tOWld in the pursuit of HX 229 
and SO 122 in Marc.b 1943; a decrypted Allied message apprised 
BdU of a diversion ot HX 229, and he reacted so promptly (bf 

-canoeliin& an order ~nly a few .boura old and directing a radical 
course change) that the Atlantic section ot Op-2G-G (who read 
BdU0 s message gromgtly) were o~nvinced that the Allied oipber 
had been comgromised. (This particular combined 09eration netted 
t.be U-Boata ~2 ships sunko) 
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In the period tr= September 1943 to Maro.tl 1944, when B4U 
no longer bad aood 1 Atell1SeAoe available, lle t.r1ed to exploit 
the very scaatr gle&A1oaa to the utmoeti ill the lrar Diary he 
.mentio.ns l.-.d 1ntell1SeAOe ill ooDileotioa with 15 oo.uvo7s. Only 
three of tJlese were o:»ntaoted, 111 tih two attaoles Jleldins 4 
sinkings. · 

,Precise evalut1oa of the operat1oll&l etteot ot deo1"1pt1on 
intelligence zequirea o~ns1derat1oa not only of tbe successes 
obtained witb 1~8 u.e, but also e~me measure ot the successes 
t.b.at would .bave beeA ob,a!Aecl w1 thout 1 t. 'l'hese "uestions are 
o~nsiaered 1A tbe following sections. !be atra1~ttorward ef
fects of usia& 4eor,rgt1oa 1ntell1genoe are expressed quantita
tively in te~a of tbe abil1t7 of the ~Boats: (a) to contact 
the convoys (Section ).1); (b) to ooave~t the contacts into 
attacxs (Section ).2) and (o) to sink abipa (Seot1oA ).~). 

)ol• ~ Etteot of x-B Intell1g:noe on the cugebil1ty 
of U-Boata donEachlhs a C nvol• 

Definition of ncontacta 

In this ,Paper the term noontaotn ls used 111 t.b.e sense t.ba t 
a given CODVOJ is contacted onl1 once, resaraless ot the number 
of U-Boats tbat actualll contacted it. Tbia rule is adhered to 
even in the case ot a oonvoy that, ha•ing been once contacted 
and subse~uentlJ lost, was recontacte4 later. 

Pif1n1!1on of "0Q!Rrom1se" ot a qonvol• 

A COIJ.VO)' is C.lDsiderecl to have been "OOmprom1sed 11 if there 
was x-~ intelligence available o~cerning 1t.wh1ch! according to 
the criterion described in section a.l, was potent ally useful 
to BdU, wllet.ller J1e u.sed it or not. A compromised co.nvoy speci
fically mentioned as being so in the B4U war Diar;r is said to be 
"designs. ted" by BaU. 

Data tor Sections ).1 and 3.2 

Tne basic data required tor the computations 1D Sections ).l 
and 3.2 are tabulated 1.n ADD.ex 3. nata on the status ot x-B 
intelligence and ot action by BdU with respect to particular 
convoys are tab1.1la ted in .AAnex. 2e~l. 
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) .l • .l.. Etfec·t ot X-1-} I.ntell1genoe on probaoili ty of Contact .. 

(a} overall probab111t~o Table III is a summar,y 
showing tha average· gr~ha6111ty o a convoy being contacted 
when it was compromised by x-~ intelligence, and when not. 

TABLE III 

overall Etteot ot X-B Intelli§ence on Contact 
-.... -m te or u-Boa ts on convoys 

------~----~------~~ Nluaoer of Conv~ys in Area ••••••••••••••••••••••••• 266 

Number jf Convoys contacted ••••••••••••••••••••••• 91 

Number of Convoys not Compromised by good X-B ••• &. 168 -
Number of Convoys Compromised by sood X•B......... 98 

Number at contacts o.o. non-co.mpro.m.i sed convoys...... 43 

Number of contacts on Compromised Convoys ••••••••• 48 

overall Probability of a convoy being contacted .... 34;& 

Average Probability of a non-Compromised convoy 
being Qontactea ••••• ::7 ••...•••......•••••••. 26~ 

Average Prooability of a Compromised Convoy 
being Contacted •••••••••••••••••••••••••••••• 49~ 

The date in Table !II indicate ~t the average chance of 
a convoy being oontaoted 'Nh!le traversi.c.g the Noz·th Atlantic 
vu1s nearly twice as g;.·ee. t 1 r BdU bad good X-.B 1ntell1se.ace 
speci:f.icaJ.ly on it. · 

{b) ~ne Probability or contact per convoy Day eer 
]:;~~nay;-· p 

It is al'3ar tba t the averages just given do not provide 
an accurate estimate or the effect of good X-B intelligence 
on u ... Boa ~ performance, since they do not take 1nt::> account the· 
extent of the U-Boat effort nor the number of targets in the 
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area. 'l'llis •:t be done, at least ~rudelJ, by COJD.putinG the 
probs.bilit~ tt.bali a aJ.ngle U-Bottb would contact tbe OOllVOJ' per 
day ot ita transit; this quantitJ is tbe quotient or the n~ 
ber of contaota 4ur1Dg a period 41vi4e4 bf the product ot the 
number ot ooD.VOJ daJa and U-Boat clays 1D the area. When this 
is done, it 1s toUAd tbat tb• avezage overall probabilitJ that 
a convoy wou14.b8 contacted per 4aJ ot its transit of the area 
per U~Boat d&J ls Oo09~ when compromised by sood X~B 1ntell1= 
gence, compared with a probab1l1tr ot o.os~, approzimatelJ 5/3 
as great, wben not ao OOJILprOJD1se4. S1pit1cant as this increase 
in convo1 jeopardy ia1 it sti~l does not retleot the full use~ 
fulness of t.be x-B 1nsell1genoe. There were other taotors tllat 
materially attaoted the ability ot the U-Boats to utilize X-B 
intelligence in ooot&cting convors, the etrocts ot which can
not oe expressed quantitatively, but tend to make the apparent 
va~ue ot the X-B intelligence less than the actual val~e, when 
a statistical estim&te, such as tne one given here 9 is attemp
tede These tt..otors are the following: 

(l) !he weather. In some oases the U-Boats tailed to 
contact convoys ot ihlob BdU had good iDt~lligenoeP and to 
intercept which be disposed his packs across the route the 
convoy actually tookl beca~se or weather cond1t1onso Heavy 
seas reduced the mob litJ or the submarines, so that they some
times tailed to reach a prescribed 9atrol line 1n timeo Snow
storms and he&VJ;. -~~ns-enci~ing toga otten reduced their abil
ity to sight targets; in several oases a convoy was able to 
sail d1reotl1 through a patrol line without being contacted. 
This factor is trequen~ly mentioned in the BdU war Diary durinf 
Period II (Januar.y- May 1943) 1 wben the Germans·had the best 
dec~yption intelligence on convoys. 

(2) The limitations ot U-Boat operability. In order to 
realize the full capabllitltes or the ~ype VII C it was neoes= 
sary to refuel it while· on patrol, and so it happened ooca~ion
ally that even when B40 had very good information on a partie-. 
ular convoy, he had to torego pursuit ot it tor logistic raasonso 

(3) The German princi,le or mass attackso BdU was con
vinced thal it was more pro 1Ea61e to attaok a convoy with as 
.many boats as could be homed onto ito Hence lt happened fl•e
quently that even when he bad good X-B on several c~nvoya aur= 
ing a EiVeA 1nterval1 so many boats were in pursuit or one or 
even more other convoy~ that had already been contacted, that 
it was not practicable to allot any boats to search tor the re
maining ones. For example, in the attack on ONS-S in MaJ, 40 
u~Boats were involved, leaving hardly any available to attack 
other convoys on which BdU had good x-u, tor a week or more. 
This is not to say that the U-Boats consistently contacted as 
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•117 GOilYOJS as SdU clea11'ed. From t..be v·~eal' D1EU'J it 1a evident 
tbat tbeJ a1aap,~1nto4 ddU repeut.edlJ• 

TM g.rlaolpl.e of o..,noutl'etl.;m ot U/B•a ud-.anoecl in ptAr~~-
sru·pJl (J) &ai).:Jve, !ll"a cv1denoe au.oa a• y.aa cJ.••n i.G t.Ae exa.nple 
ln tba' pal'a£rapb ·~~eata that ~here mar aave bcea 1nter~als 
ot tiM ci"'1'1D8 wuloA JJGU lwd t;OOd l•B 1Dtelll&eAOO tor a D.WDuer 
ot COAVOJa in eaoe~• ot tue awaber wn1co 111a U/81 a oou.ld attaolq 
tbat 11 to sa1 1 ~· amount Gt 1nt.ell1Leaoe available tor use haQ 
aatul"aGed tlle tua~ .... it.lee tor \ol8lllt itu 11· tbe U/8 tleet were 
A~t eatur~teQ wl~' 1ntellieeuoe in the aeose deaor1bed here, 
tbeA ao 1Acre~oe ln the amo~t ot aco~rate anu t1•elJ 1•B aecryp
tioae aigbt be e~peot.ed to increase the rate w1tb whloh U/B'• 
oontaote4 oon¥oJ•• wnetner or not euoh eatu.r&tlon.oocurred oon
sisteAtl)' will now be investit;;b t.ed. 

).l • .a., T.be "Contact coe1'f1c1ent" ancl "Opera t1onal ~'Wee ,era te." 
A Metlat.ar"e or CJ-Ioa~ pertor•noe t&it l11 some reepeo(s la PLOre 
meanlnctul tnan. ~1£Dple probf.lb1!1tJ ot oontaot. ia the "Oper&t1onHl 
sweeprate." The tollO)wlne is a brief dlsou.saio,q or tbls quantity 
and or 1te applioution to ~oe s1t~at1on 1n queotlon. 

The AWDoer or oontoo~s that tne u-aoata o~~ld be expected 
to make durine ~ u-aoat da~a ot r~ndoa seuroh ettort depends 
on tile tarc.et uene1 t7 during tbe time interval 1n <tUestlon; Lha t 
ia 

( 1) 

wllere 

a n~ber ot oontaota 
H n~ber ot tarsete in the area 
A the area sea~ohed (sq. miles) 
T searching ettort (U•Boat claJS)o 

a, introducing a prop~rtioualltJ ooeff1c1ent 1 ~~ one ~ets 

(2) C="Q. (R) 'l 

The ooett1o1eAt ~ will be de&1&Date4 "ooataot coet
t1o1ent"• It is 1mmed1&telJ apparent tbat lta m&&Dltude 1n41-
oates some weaa~re ot the u-Boat•a ab111ty to contact targets 
apurt tr~m Llle aensit,y of tarcets and the &aap1t~de ot tbe seareD. 
eftort. 'l'he d1mens1ona ot '-!. are "area/t1JD.en, sue.£est1ng a eearob. 
rat.e. In u case in wuioll the tarsets an4 the aearohere are po
s1t1oAed at random but with a un1tora dena1tJ over the area, and 
the movements ot the aearoher are independent ot those ot the 
target, ~ would be ~• true "sweep~ate" ot tne aearober aca1nst 
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The valwe of q, can be estimated from .lt&"l~vm capsbil1tles ot 
the sear~J.tler3 s cleteot.ion means (tile ••err~ct.i've det-ec.tion rengs"t 
or the "swcepwidth'1 ) ana the speed of the search rraft relative 
to tnat o! the t&rget.. 'fhls is sometillles aalled a. ntheoretical" 
sweeprate t.o u1st1nolish it. from. tt1e \<. computed fr~m aotllal. op
orat:l.:>!laJ. .rssv..ltc;; tuat ia~ whati t1 k.u4.)YfD. numbe.t:· o.r contact-s, and 
a renown -lr aseuUled te...:·t;et density are su.b..;ti t.uted in equa t1on 
( 2) ,, 1'he latter is oa.lleJ t,ne ••opere.tion.al'r sweepraea., 

. The condition of unif{>rm distribution of tacgd~8 and 
searchers was never entirely me~ 1n ~ Ba~tle ot the Atlantic; 
althoubh tne oonvoys were distributed fairly evenly and their 
average nwnber remaine.d nearl7 ooostant for long periods, this 
was not true of the U-Boats. Except when transiting, the u-Boats 
were generally concentrated in packs, with t~e excepG1on ot a 
very few boats oper~ting independently on special missio~~L As 
a oo.o.sequeneet e.t any t,;iven time" cert~ln portions of tne ent.lre 
re(..ic-n were beinL .m.J.re thoroughly swept .:sver than othersa 

With respect to the mutual inoependenoe of searcher and 
target moveme.utsrt tJ~1 ... condition would be approximated a·t such 
times as neither aide had reliable knowledge of the opponent~~ 
movements-...a ao.ud11i1on wll.i.oll occurred only sporadically d.uring 
sllilrt intervals in the peri.od considered,.. 

In view of the restrictions on the definition of "sweep
rate'~ req1..11red by tlla t..beory of searcl".L, and the conditions under 
ys!l.ich the convoy b~ t.t.le of the Atlant1a was fougb.t 0 there is a 
val1a ooject.io.n to usi.ug this term, as oow.pu.ted l':r.Jm, the oper·~ 
ational d£ta~ to describe the effectiveness o! tne·u~aoatsn 
For thls reason the te.rm "contact ooetficient" il.as been intro
duced to rcp.lece ttoperu tional sweeprate"" It will serve as a 
u1easure of.' the ae.pttbilit:,r of tne U-=·Boats to contc.ct convoy.s 11 
e.no. ~ihould reflect tb.e effect of intelligence on tneir search 
Ol"\,Pt\lJ.ilit.y., It &ppi·o:xiruates a true operati.:>nal. sweepwidth t.:> 
t.he e.x.t.en.t that tho oorH.ii t..i.ons af uniform raD.dom disti·iou.tion 
and independence of mo·ie.ment are met ... 

(a) The true oper~tional sweegrate~ The olose~t appro~~ 
lilllition toc'fle true 5Perotlonar$wecpraEe of' the German u-Hoats 
ln the Bett.te o1' t.ne jl,.t.lantic would be obtained by C'lns1der1ng 
only tnose convoys not. compromised oy X-B in.tellit;ence du.ring 
a period when the .t~llies had t.he leest amount of intelligence 
c~ncerni~g U=Boat movements. The latter condition oecu.rr$d in 
.Period I, (f'r:llll July 1942 to December 19421 during which tlle 
Allies were .not reaa.ing the Ge.rman oipher (except for the last 
days in Decamoer)Q On the other hand, 6) out of 100 convoys 
were 11..:>t cH>mpr~'td.sed by X-B 1ntc:slligence-a good··sized sample .. 
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During Period I ~e contact coefficient on non-compro~ 

mieed convoys was 24)0 sq. miles per day~ This q~nnt1ty is thus 
the ~l~sest approximation to the ~r~e operati~nal sweeprateu 
(For detaila or tne ooaputation see Anne1 )~) 

The rweeprote is given by the product ot the relative 
speed ~f searcher with respect to the target by the "sweep~ 
widt.b." ot t.ile searcher ... twice the "ei'tective range" ot d.etec··· 
t1ono Using a reletive speed or 10 kn~ts, the ~450 sqo miles
per ... day- swe-:,prate wou.lc'. correspond to a sweepwidt.tl ot abo~t 10 
miles9 Oper~tional data on si~tings by o~r own submarines in 
the ?acific on sinele merchant vassAls gave a day-and-night aver
age sw6epwidth ~t l~ ~iles tor a surracea submarine; on large 
oonvoys it sllo11lcl be su!Jstant1ally more: theoretically propor ... 
tional appruximately to the cube root of tbe n~ber of ships in 
the convoy c (.Rete renee ( 1) " p.. lOl) ... 

The contact ooef1'1c1ents tor .Periods II (Ja.nu.a1•y ... MaJ 1943) 
and IV (September 194) ~March l944)e comp~tea tor only noncom~ 
promised con~·oys, are respectively l-400 end 1550 square .miles
.Pel·-aay., This Gecrease from tile fisure tor .Period 1 reflects 
the et:t'cct of the superior intelligence obt-ained by tlle Allies 
through decryption in~elligenoe: during Period Il they read 
the Ger.man communications with cons1d&r£ble success (see section 
2u2); and during Period IV completely and currently~ This enaw 
bled them to divert convoys around the U-Bt)at packs and was in~·· 
strwnental in I'e·luclng t.tle contact coel,tioi,ent trom )0 "" 40 per-= 
cent" 

(b) Variation of the overall value ot tbe contact co~ 
efi'Iolent*ana correra'tiQZ& \';m·eu.e" ex ten£ or X:-lf-in 
lhte!!igencec· ·J!h& overall value or tlie con£ac( ooef ... 

.ticie!l·t t.tirougtiout tfie t.b.re3 periods., calculated from equation · 
( 2) by insert1n~ the total number ot' contacts on all convoys !I t,.;e 
total DWDber of U~Boat days in the area 8 and the overall average 
number of convoys in the area~ is 2)50 aqo miles per day~ It 
will be noted that this number is almost equal to the closest 
apgrox~t1on to the true operational sweepratep which was 2450· 
Sqo miles per dayo 

In general, the effect ot X-B intelli~ence on speoitio 
convoys during given intervale should be reflected in the value 
ot the contact ooe1'ticients tor those intenuls.. For .. it during 
a siven interval BdU had speo1t1c 1ntorm~tion on enough convoys 
to k:eep -bis fleet occupied b.V t..b.ese alone, the C'lnttlct rate duru 
i~ t.b.t•t lu!t~rvt.l =·hould bo t,ret1te.c t.tL..· . .Il du.r1.c.~ ~r~ intJervt.tl1n 
which the U-Boa ts Jlad to depend more on their own recoD.I1El1s·~ 
sanue and on BdUts @Uessing; since, in the former casey the 
U-Boats could presumably be hon1ed on to the target~ or enabled 
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considering the three periods studied, the relation beG 
tween the overall contact coettioiant ~ and the amount or good 
X-B iatelli~enoe \e as shc~n in ~ble lVo 

'l~LE IV 
variation of overall contact coeffio1ent and Extent of x-B In-
--- - te!l!gence by J?el"iods 

Period 

Io July-Deco 1942 
IIo Jan-May 1943 

-

.. . 
f, Of 00ilVOfS . _ . 
Compromised bl x-~ 

_o.,eral.\. QPl\.~Ct · 
uoe-.rr1o1"""" 

2650 sq •. mi./dar 
2050 n 

IV~ Sepu 1943-March 1944 1700 .. 

The lack of correlation between the overall o~ntact odet
f.ioient and the extent of intelligence on conv~r movements misbt 
indicate that the saturation eZtect mentloAed earlier in this 
section really exists; but it ooula be due to a generally lower 
effec ti veneas of u ... Boat search, as a result ot AllieCl COU.I1-ter
measures9 weather, etc. The saturation efteot would be a1gn1-
ficant especially during Period II, wheA BdU bad available good 
X=B 1ntsll1genoe on 75~ ot all the convoJSo The low val~e ot 
t.lle co.utaot coefficient in Period .n- probably represe.uts the 
etteot of the superlatively good Allied intelligence on the true 
operational sweeprate of tbe U-Boats. 

The variation ot the contact coettioient and extent ot 
X=B intelligence tor intervals ot one month is shown in Table 
Vo Fig~e l shows this variation sraphicallro 

TABU!, V 
Monthl{ variation in'Extene ot X-B Intelli§eDce and in tbe 
·aontac dOifric!ent - ·- ·-

Pel•iod Io 
(Allies had no 
Dacryption 
·Intelligence) 

PIIIIC-NSS-'U6 
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overall 
-» ot contact 
compromised coet'tioient 

Month convols ~qo Mio per - -
July 1942 )9" 14)0 
Augo 47-/. 30SO 
sep. 37-k 2100 
oct. l)p 2050 
NOVo 43~ 4SSO 
.Dsco 441! 2400 
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SEUUHllY INFOftiVII\TiG~-.~ 
overall 

;, ot contact 
Compromised ooetticleAt 

uontb. COAVOJS ( SQ. aMi o per Del) -
Period IIo Jan. 1943 6)~ 2)00 
(Allies read Febo 4Sk 1950 
Messages M&l'o 93i' 1700 
Partially) Apr. 65~ 2600 

ll&l S~i 1900 

Period 1V ~ sep. 0" 2400 
(Allies rea4 Oct. 1~ 1150 
ussages c~re.utlJ NOVo g~ 15;0 
ancJ oom.pletelJ) Deoo · 650 

Jano 1944 0.,1. 2)00 
Feb. g~ 3500 
Mar .. 850 

A turther breakdown ot Per1o4 II into 10-day and 15=487 
intervals Shows a similar lack of correlation. lt is not oon
aldered necessary to include thee~ resu.l ts in this report .• 

(o) Oaapariaon ot coataot coett1o1ents computed tor oam
gromiaed and R,on-doaugrOilsea aonvoys. 

Tbe averase value ot tbe contact ooettic1ent tor tbe three 
periods iA question, oons1der1ns on11 non-compromised oonvoJ&p 
1a 17'0 sq. mi. per da7. The average value of the oontaot co
e1'f1c1ent, aona1der1q o.al.7 tJle compromised convoys, is 2850 sq. 
mia per da,. It thus appears.tbat tbe immediate effect ot x-a 
1ntell1eence was to raise the oontac~ ooetf1o1ent to about five
thirds the normal value. Just as 1D the case ot contact proba
bilitJ discussed above in the preceding section. 

When the three periods are considered separate11, the fig
ures showA in Table VI are obtained.* The contact ooettic1ent 
on non-compromised oanVOJS is indicated by Qo; that on compro
mised c~voys (that is, tnoae on ~h1oh good x-a intelligence 
was available •. whether or not used by BdU), bJ Qlo 

'1f the contao6 coett1o1enta are computed tor monthly periods, 
it is found that the 1nd1v14~1 values fluctuate wide~a (S•e 
Annex 3, Table 4.) In the case ot tho non-compram1sed convoys, 
the ranae 1s from 0 to 5190 sq,. ta1./day; dur1q halt the months 
it was between 1;so an4 24SO.sq. Aio per d&Jo In the case of 
the compromised convoys, the raASe is trom 0 (in December 1943, 
with onl:~ one cOJJLprom1sed convo7) to 5100; half the values lie 
between JOOO and 3800 sq. mi. per daJ~ 
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1'186 1 MonthlJ' varJ.at;1on 1D Extent of Jtr:.B I.l1tellJ.senoe and in Ooiltaot oo~tf'1o1ento 

------- ~ ot Compromised ConYO¥So 

Allied neor7ption 
Intelligenoe 

---Contact Coetflole~t, Q.1 Bqollieper 48l'o 

1942 I+= 

oot 

sap NOV Jan 

1943 
Period 1·---l.). I* 

NODe 

J'eb Bov Jan 

JIBJ Oot neo Feb Apr 

1944 
Period II....,..··~~....,.---Period IV---...f 

Partial Complete and current 
.. 
" "i' 
"' .. . 
I 

~ 
II: 
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Average tor all per1o4s 
Period I 
Per1o4 II 
Perlocl IV 
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•Tun weN o.aJ.r tour oases ot oomproaalse4 oonYOJ& dur1A& Period 
IV; three ot these were oontaote4. . - . 

sta t1st10al an&lJs1s ot the 4a u 14 'l'able Vl ( ob1-aquare4 
teat) 1n41oatee tba' ~e d1fterenoea between tbe sweep-rates 
on nan-oo•prom1ae4.ND4 ooa~roa1sed oonv~ys are s1sn1t1oant. 

It bas been mentioned that a possible ~eason tor the lack 
ot correlation between the desree of X•B 1ntell1senoe an4 the 
contact coett1o1ent is the taot that 4ur1ns Periods I and II 
BdD generallJ bad sutt1o1ent x-s intelligence on oonvo1s to 
eu.ble .b.im to aaneu:ver hle u-soate to attack oer1ta1n compro
a1ae4 convors, tsnortgg others unless bJ ouanoe t~er ottere4 
a sood ogportun1tJ tor attaoto. TAer& 11 considerable ev14anoe 
tor this in UJ.e BdU war DJ.arr. It this hypothesis is correct, 
the contact ooett1c1en~ tor auoh dea1snated oonvoye aboul4 be 
a~bst&Dt1allJ sreater than the value Obtained bJ cons14erias 
all compromised oonVO)'Se This ia aotuallJ the casea I1l Per- · 
1o4 I, ) of the 37 oomprosd.aeel oOitVOJB are s_pe o1t1oally 4es
ipate4 bJ BdU as l1av1n.s been so OOJR.p.rolllised; all 3 ·were ooA
taotedo ID Period II, B4U mentions X•B 1ntelli&ence 1n oon~ 
neot1on with operations attainst 21 OOAVOJS ( ollt ot '1 that 
were oomgro.m1se4); ot these 21, oontaot was made on 17 o In 
Period IV, wheA %•B 1Atell1seuce was almost non-existent, onlf 
4 convo7s were caaprom1se4, and BdU desiBDBtes all tour ot ' 
these tor operations; 2 were oontaote4. The contact ooett1-
o1ents co.m.g~te4 from these data ars sb.own 1n Table VIIi theJ 
are calle4 Q2. ~he ooett1c1ents perta1D1Ds to those oompro
mlse4 oonvors not 4es1snate4 by BdU, and to DOD-com,promlaad 
oonVOJS 1 ~3 and Qo respectively, are included tor compar1sono 
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SECURITY INFORMATIOL m 
oontact coett1c1edla OD Conv;~s Designated Bz Bib fof ~a,e!hiloni oA t lials of , i-_ X§t;XJ!i§noe · 

I 

. Q, 
period ( SQ.oll1 ~/DaJ) ( &cloM~?/'DaJ) 

2600 
16~0 

( SqoJd.~/JJ1J) 
24SO 
1400 
1700 

I 
II 
IV 

8400 
)400 
4050 (a) 

Avenge tor 
All Periods . 4450 2050 17SO 

(a) Ho oonvo7s in this olaes 1n Period IVo 

In sp1'e ot the small samples 1G Periods I an4 IV ot des• 
ignated oomgromised oonVOJS, the ditterenoes between Q2 and Qo~ 
and between ~ and Qa, tor all t4e periods and tor the average 
ot all periods aro alpltio~:.nt wltllin 9~ oont14enoe limlts; · 
that is, tbere 1e at the moat a 10~ chance tA&t the ditterenoes 
mentioned are 4\'1!8 to ohaJlce tluotua.tions. T.b.ue ~t appears t:tom 
the data ahown 1D Table VII, tbat the value ot l•B 1ntell1sence 
to the u-a~at command oan be summed up as tollowso The infor
mation obtained on apeo1tio oonvo7s eoable4 BdU to select cer
tain ones tor paok operations, e1tner 1snor1ng others or leav1ns 
their detection to ohaAce. As a result, the ettect1veness ot 
the u-soats 1A oontacL1D& oonvors was increased to about ·2i times 
the ti&ure when no X-B 1ntell1genoe was available, and to about 
twice t.llat OA ooA'VOJS which, tD.ousn ooapromised b7 X•B !Jltell1 .. 
senoe, were not sgec1t1oally selected to~ operationsu 

).2 ;be Efteolalt X•S Intelli&enoa OA the Attack Factor 
and the B in& Aateo • 

In general, in evaluating tAe etteot ot 1Dtell1genoe1_~e oontaot rate is a more a1gn1t1oaat quantit7 tban the sink~ · 
rate, since there is no d1reot oooneot1an between intelligence 
and sinking rate. TA& s1nk1n& rate depends directly upon \be 
contact rate, as well as upon other taotors whlob bave no oon
neotlon w1t4 1Dtell1&enoe1 suCh aa tire ooAtrol, armament, ag
gressiveness, eto. on the part of the u-Boat, and on the etteot-
1veness ot ant1·a~bmar1ne aeasurea on tAe part of the aetense. 

However, 1D view of the tactics emplofed bJ the German 
tJ-Boat command or veotor1n& ever)' B~a1lab·le U•Boat to the attaok 
on an 1Qtercegte4 convoy~ it seems reasonable to presume that 
the p~ssess1on ot eoocl x-s 1ntell1senoe wauld ~ke 1t possible 
tor BdU to dispose his boats in a manner that would not onlJ en
hAnae their chance ot coAtaot~& e oonvoy. b~t also ot conver-
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Sf£ltttft.'~!P.~~M~11~Na~taok aa well aa uabliA& Aia to 
vector laraer numbers at boata to the attaok1 an4 thus obtain 
a greater sinking rate. 

Table VIllA preaeA's data s~ow1DS ~ effect ot X•B lntel· 
11sence on the attaok factor &Ad lbe a1Dk1D& rate. only those 
attac~e tbat r1e14e4 at least one a1Dk1D& are oona1dere4. 

It mi&At be arsQed tAat a more real1at1o apgroaoh would be 
to consider onlJ the attacks of .-~or p~oport1ona; i.e •• Chose 
wn1ch resulted 1n a~tlple kills, lD view ot the a~sument o1te4 
above f~r the uae of t.b.e alnlein& rete as a meaeue; t~ro ot 'he 
p5 auooesstul attacks, halt resulted in 0417 one or t~o s1Dk1D88 1 
aa.d tllest:f'iAolude some oases in wllo1h on11 one or two U•Boata 
contacted a oonv~r aa well as two oaaea whioh the Oermana con
sidered 1D4epen4en,s. Table VIIIB·s1vea the tlaures tor attacks 
that reeu.lted 1D thre_. or 110re s1lllC1APo. .. ... • ... . . . 

'l'ABl§ VIII 

Etteot ot X~B fltelllfeAOe on Attaok 
tao£o! an Ulbi Ef Rite. 

Non-ca.- Caapro-
prom1ae4 mieed 
QOAVOI8 Oonvora 

Ao All .Attacks w1 th at least one S1Jl!c1nl 

Number of convoys 168 98 
Number ot ooataota 43 48 
Attacks 29 )6 
Percent ot Oonvo1a 

AttaOked · 17~ 37-/J 
Percent of Contacts 
converted to·· Attaolca 68~ 75/l 

Number ot Sblps Sunk 101 162 
Average Number of Ships 

Sunk per Attack 3o5 4oS 
Peroe.nt at ove.nll . 
M~*s 4~ 5~ 

.Perou t ot -ovol'llll 
S1Dk1nss l8~ 62~ 

Ooapro
miee4 
001l'VOJ'8 
Deals· 
nated 
bJ B4U_ 

28 
22 
16 

57~ 

73/1 
89 

So5 

overal.l 

266 
91 
65 

'U.(. 

2Z~ 
4o0 
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ltteot ot x-a IAtellleenoe on Attack 
fiotor ihd !ldiin1 Ait&o ' 

compro-
m1se4 
ConvoJs 

Non-coa- Oomp.ro- De sis• 
pro.aalsed .llliae4 .raate4 
00ilVOl8 00ilVOl8 bz BdU. overall 

B."l Attaoks with ~ or lore 51~11118 

Number ot 8\loh At taolca 12 19 9 31 
Percent ot OonVOJI At-

tacked 1/1 191- )2~ 12~ 
Poraent of contacts 
converted to SUch Attacks 

1\:Twaber ot Ships SWl1c ~r J~ 4li& 34~ 
81 219 

Average Number o~ Ships 
6oS SWllC ger Attaok 7D5 ~oO 

Percent ot overall 
Attaoks 3~ 61" Percent ot overall 
Si.Dld.ngs 36;. 64,6 

oona1der1ns all ~e attaoka (wi~ at least one s1Dk1ng) 0 
it appears that lhe ava1lab111tJ ot x-s 1ntell1genoe bad no 
apprecia~le etteot on the attack factor (peroent of contacts 
converted to attacks), wh1oh was near 7~ in all catesorieso 
In t.tle oase ot ma~or attaoJcs ( 3 or more sinklnes) 9 tb.e attack 
factor was nearll l6 times ae areat tor compromised des1aaated 
convOJS as tor non•ooapraR1se4 aneso fh1a might be taken as 
1ndicat1DS tbat the poaseasi~n ot good intelligence was ot si&
niticant assistance to BdU in disposing ot n1s U-Boats eo as 
to enhance their chance ot makins a maJor attack~ 

With respect to a1nk1AS&, 62~ ot all s1nk1Dgs, as against 
only ;)~ of all contacts, we~e trom oompromdsed oonVoJSo This 
results 1n a hi~~er averase number ot snips s~ per attack--
4oS from compromised oonVOJS oampared with )., from non-com
promised oa~so In the oaee ot the oomprom1se4 convoys desig
nated b7 BdU tbe average Awaber ot s1Dk1ngs is s1sn1t1cantlJ 
higher than ln the oaae of the non-compromised oonVOJB, both 
when all attacks and also onl7 the maJ"r attacks are oons1dereci., 

Because the state ot attaira with reageot to decr,rption 
intelligence on both sides 41ttered so sreatlJ during Periods 
I~ II 0 and IV. 1t ls ot interest to compare tbe etteot1veneaa . . 
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or tlle ave.rae,e u-Boat or tbe tAree J)e.rioda, as .measured i.a 
terms or ships SWllc per U-Boat-day per oOAvo:y-clayo ID Table 
XX the vel~es ot the oontaot ~oett1o1ent an4 ~e s1nk1n& rate 
per u~Boat-dar pe~ oonvor-dar are expressed as ratios ot the 
overall values tor Period Io 

Period 

I 
II 
IV 

·TABLB.I! 
C9!e!rieon ot overall contact and 

§!iltg @Ci!i I 

Relative 
OOAtaOt 
coett1oient 

loOO 
0.78 
Oo64 

Relative 
S1n.k1ng a. te 
per U•Boat•Da7 
1.er OOAVOJ•DaJ' 

loOO 
lo09 
OolS 

It is aeen that, whereas tne ab1l1t7 ot the average U•Boat 
to sink ships from convora was reduoed to Dearly one-sixth dur
ing Period IV, oQmpare4 with 2e~iods I and II, its ib!Ii(i to 
contact the convoys was reduoed to OAlY about two-thirds ot the 
previous tis~, 1A SJite ot the almost complete lack ot X•B 
intelligence during this period and the completeness ot Allied 
deorypt10.U.8o 

caution must be oDaerved in interpreting these t1sures. 
on the one han4 it 1~ not oorreot to oonol~de tbat the reduc
tion in the oonleot rate was due entirely to the status ot the 
intelligence on both sides 4~r1ns Period IV. It is equallf in
correct to conclude tbat tne reduction in the sinking rate must 
be ascribed ent1relJ to the increased ettloac7 ot other anti
submarine measures, aa14e rroa the reduction caused b7 the de
crease in the contsot rate. These are overs1mpl1tioat1ons. It 
bBs been pointed out above WAf the contact rate itself does not 
ratleot tbe full value to the Germans ot the UPB intellisenoe 
available to them; and 1D Part 4 of this report 1~ w1~1 be shown 
t!~t it 1s 41ft1oult, 1f not 1mposa1ble, tQ evaluate the oompleto 
effect of Allied deCrJptioD 1ntell1genoe on tbe ettectiveness of 
the u~-soa ts. 

On the other hand, it is equall7 necessar.r to repress a 
tendenc7 to ascribe tBe collapse of the Ger-man U-Boat ettort in 
the winter of 1943•44 almost ent1relr to the conditions ot de
oryption on both sides, follow1a& a i!!l hoc· propter hoc rea-
soning process. The part played bJ e1rleoryptlon-r.E the 
decrease ot U•Boat etteot1venesa after MaJ 1943 is discussed in 
detail in P&l't 4o . 
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4• '!HE VALUE OF DECRYPTION INTELLIGENCE . . TO '!tiE AttiES • I 

stratesic Use ot DecrzPt1on 
I ' fntel!Igenoe 

T.Qe strategic importance, to the Allies, or the intell1~ 
senoe derived trom aeoryptions, concerning u-Boat operations. 
is not readily expressible in figures. T.lle sreat magnitude 
ot the contribution, 1n the strategic sense, of this ~o~ ~f 
intelligence! t~ the eventu~l v1otorr over the most serioas 
threat of ta1lure in this essential phase ot the war is 
1nd1cnted by noting the particular services it rendered. 

(a) Decryption illtelligeD.ce made 1 t possible to ob tai.o. 
a very accurate, complete, and fairly up-to-date picture ot 
the general cbaraoter of the Ger.man submarine operations: tho 
areao ot U-Boat infestation, the n~ber and iGent1ty of the 
boats o~erat1ng in the several areas, and their obJeotives-
wb.et.b.er coastal or trans-oceanic convoys, iqdependents, mi.ne .. 
laying, etc.; allot whioh were helpful in planning antisub
marine measures, includins convoy routing and defense, and 
offensive operations asainst the U-Boatso 

Two striking instances ot the application of decryption 
intelligence in this reapeot are the following: 

(lJ In January 1943, the Allies tirst besan reading the 
German submarine raa!o traffic promptly and completely, and 
hence bad accurate knowledge of the current disposition·or the 
UmBoat groups. As a oo.nse1.4ue.ELce, some ot the UK•US convoys 
were, tor the first time, taken off the standard routest with 
the result that the U-Boats Qll-..de only one o,:,ntact during the 
first tw:> weeks in ;ranu.ary. * 
* bOenitzt's remarks on tHis ~coas1on are interesting. He writes 
in the BdU war Dierr of 15 January: "Neither the 9 sc' nor the 
9BX' oonvo1 were o~ntaoted •• ~probably ~so• and aax• p~ssed to 
tbe nortill ot subma.rine disposition. These two o.mvo1s bring 
the total up to tour that have beell .missed since 31.12" It must 
be ass~ed that the enemy has lett the o~nvoy routes tbat he has 
been sailing for nearly 6 montns and is again scattering his oond 
voy routes. this development is a great drawback t~ attacks bJ 
our boats, but was only to be expected. As bas already been 
emphasized in this war Diary, it was quite inexplicable way tho 
English stuck so stubbornly ~o almost the same convoy routes tor 
six .months, wl11ch greatly s1.mgl1t1ed finding his o:.nvoys.,n 
The convo7 routes in the North Atlantic remained "see. ttered•• 
tllroughout t!le remai.nder ot the period ot the U-Boa t .menaceD 
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(2) on 24 Ma1 194), BdU ordered nearly all his boats to 

leave ~e North Atlantic, and on 26 MBJ des1snated 17 ot them 
to to~4 a gatrol line some 7SO miles s~utbweat ot the Azores by 
1 June, in order to attack US-Gibraltar shipping. The 24 May 
order was deorJpted the tol~owins day; the 26 ~~ mesaase was 
read on 3 June. ana co.ut1med tl:le previous order. As a result:~ 
not onll were the bbreatened convoys diverted with sUCh success 
that not one ~ontact was made through~ut J~e, but the Allies 
were able to re-deploy the carrier escort groups that had beeA 
proteot1ns North Atlantic oonvofsl and these carrier escorts 
carried out a tllree-month 11 s oampa SA ot hiply su.ccesstul h\1l'lter
k1ller operations against the u-soats in the mid-Atlantic. This 

'campaign is discussed 1n Seo~lon 4a3w 

(b) Decryption Intelligence provided detailed, accurate 
intormat1on:ot tactics employed by the U-Boats, hence making 
it ~ecessary 1n some cases ta learn them 1D the oostl7 
school ot e~perience. 

( o) Decrypt loll Intelligence provided ~·.co urate and com
grellensive 1nt'orma t1on on new weapo.ns and other devices, eu.ch 
as search receivers. · 

(d) Decryption Intelligence provided an excellent check 
on intelligence t'rom other sources and supplemented thaD. 

4.2.. :ract1cal use in the Defense ot Cony5JY!· 
With respect to its tactical value to the Allies. the 

decrJpted intelligence could be used 

(l) defens1v•l7, by diverting convoys alr$ady 
enroute wnen prompt decryption grov1ded 1Aforma
t1on on new concentrations ot u-Boats along 
their original route; 

(2) ottensively, by using current intormation 
ot u-Boat concentrations to vector hunter-killer 
groups to the area. This will be discussed in 
Se~t1on 4•J• * 

* De1'enB1 ve and ottensi ve uti-submarine measures could some=. 
times be c~ncurrent; taat is a c~nv~y might be diverted because 
or special intelligence, wnile the escort carrier group a~taoked 
the U-Boat paok:, k'3eg1llg the boats submerged and thus mak1DS 1t 
ver,y 41tt1cult tor tbem to close the oonvo76 
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The evaluation of the taot1oal etfeot1venesa ot deorT,Ption 

intelliaenoe to tne Allies. 1n the defense of convoJs is not at 
all as stra1ghttorwar4 a probiem ae is its opposite number, 
41sou.sae4 1:4 part ). In that oase, aa has been ab.own~ 'it is a 
fairly simple prooed~re to determine tbe partiou.lar convoys on 
wbiob the Germans had sood X-B intell1gence, and hence a direct, 
usable measure of ettect1venese ot this 1Dtellisenoe is 1mmed-
1atel)' available. '1'111s .meaS\lre 1s not applicable to Allied 
1ntell1&encev · 

Consider tAe tour possible cases that might arise in a 
U-Boa t war against .oonvoys: 

CASE I: Ne1 ther side bas; 1ntell1se.noe. This condition did p.ot 
arise durin& any interval· ot 1S days or more in the ger1od from 
l July 1942 to 31 March 1944. 

· CASE II: The u-.aoat command has x-B intelligence o.n c~voys; 
iKe Allies are restricted to reoODDaissance. Tnis was the case 
during Period I, trom Julf 1942 to December 194~. TAe result 
should be to 1noreaae the number ot contacts since bia 1ntel-
11sence would'enable BdU to concentrate his boats in the known 
areas o t greatest convor de.usity. It waa seen in part l ot this 
report that the oo.utaot .t'ate was Sl'e&test 4u.r1Jlg tll1s period .. .. 
CASE Ill: Tbe Allies Jlave accurate 1ntormat1o.a. on u-Boat d1s-
90a!tlods and movements, while the enemr 1s dependent' on U-Boat 
reooADaissance. ~is was the stete of affairs aurins Period IV 
(Segtember 1943-March 1944), and t~ a lesser e%tent ~n Period III 
(l J'Wle-16 september 1943). This 1Jltormat1oll would ellable tlle 
Allies to route convoys around lalowA u-Boat cODcentrat1ons! or 
to divert them enro~te; thi~ snould produce ~ decrease in ~he 
p.robab111tr of a OOAVoy being contacted •. As a •tter ot tact, 
the contact rate durins Period .IV was less than two-thirds of 
that in Period Iu (Durins Period III there were no operations 
asa1nst North Atlantic convoys.) 

CASE IV: Both sides .ba'fe partial iatellisenoe of each other• s 
movements. Tbis was the usual state ~t attairs throusnout nearly 
tbe whole Period II, trOJJL January 1943 to May 194J. 1.11 this case 
the OQntact rate might measure the ettect ot tb.e x-B intell1-
ge.a.ce ot convor .movements, b1.1t 1a .not clear that 1 t would 
measure the effectiveness ot Allied intelligence; that is t:) say, 
1t 1s not a priori evident that tbe existence of Allied 1ntel~1-
senoe woula affect the nWDber ot contaots made by tbe u-Boatso 
In aeneral All1e4 1ntell1se.noe restricted t~ u-Boats near 
·enough to Litercept convo1s on wl:l1oh. they had good 1.a.tell1sence, 
would ·not affect; the contact rate, because the sreater mobility 
ot the u-Boa t woulc1 tend t::> .neutralize diversions. Allied 
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intelligence ot.u-aoate near oon~oys on wb1oh the enemr did not 
have good intelligence, should 4eorease the number of oontac~ 
ACtQallJ, of course, tne situation, as regards intelligence, in 
the Atlantic c~.nvoy war was not as simp~e as this, and was com
plicated by other factors, auoh as weather, U-Boat oapab111ties, 
etcc However, it seems likely that, on the average, the charac
ter and extent of tb.e 1ntelligenoe or··u .. Doat moveaents ,Possessed 
bJ the Allies migbt, 111 any given t1me interval ot signitioent 
duration, be retleotea in tbe o~ntaot rate. 

several approaches to ttle problem susgest themsel vee, and 
caa be formulated ee follows: . 

(a) How did the overall quantity at pertinent 4eorypt1one-
for example, the type "M" measages-•dUriD6 Bn1 giVen interval 
attect tAe contact rate? · 

(b) lfOW did the knowledge Of particular U-Soat wolf-.P8Cks, 
obtained tr~m decryptions, affect the ability ot these groups 
to contact convoys? 

(o) What tracti~n of the nonocontaoted convoys owed their 
immunity to tactical diversions ordered because of knowledge ot 
imminent U-Boat menace, wlum such knowledge wa~ attributed to 
aecrJpt1on intelligence? 

The findings on tb.ese three "uest1on.s are as follows: 

(a) Bow did the overall quantity of pertinent deorypt1one-
tor example, the tYPe "IP messages--during any given 
1nt~rval attact the contact rate? . 

IA Table X the contact ooeft1o1e.nts are listed bY months 
tosetherwit~ the number ot t7pe ~ massasea deor,vpted within 
) 4aJS ot tranamiss1on8 besiDAins with uaroh 1943a The months 
tram JulJ to Deoember are siga1f1oant tor comparison because 
4ur1DS this period the Alliea did no deorrptinso 
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NUmber ot 
TJpe "1111 

Oo.ntao.t Coett1oleAt Decrypted 
1 

• I RSK'-OblQftl- Within 
Month overall mised convoys ) !!l,S 

J~ly 1942 1450 0 
AU8U8t ){)SO 2900 
se,pte!®er 2100 1850 
october 2050 2000 
November 4550 5100 
December 2400 - 2l~O 

Averase tor period I 2650 2450 

;ranuary 1943 I 

2)00 600 J'ebruary 1950 1750 March 1700 )l.SO 34 April 2600 1600 60 May f~OO 2450 60 -' 
Average tor PeriOd II 20;0 1400 

Se,Ptember 1943 23SO :t3SO 2..t october llSO 0 80 November 1550 lSSO 28 December 650 700 43 January 1944 2250 2.!50 4S February 3500 3200 31 Marc b. sso sso 33 - -Averaae tor Period IV 1?00 1700 
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There is no direct correlation between the cantact rate 

and tbe volume of promptly decr,pted communicattone of ~e u~ 
type.. This is to be expected, ainoe the nwnbe:t or such messages 
transmitted by BdU fluctuated widelJ. an4 depen4e~ on the state 
of German x-B and on the number ~t c~ntaots itself (there were 
likely to be more messages it few c~ntacts were made, lees it 
good intelligence was scarce). 

It is apparent that the great valQe ot decryption 1Dtell1-
genoe in the defense or o0l1V~78 cauot be expressed quantitative
ly by this measure. 

(b) :tro" did the lcnowledge ot gartlou.lar U•B:.&t wolt
pac!c:s;f obtained trODl decryptions, atteot the abill tr 
of these groups to contact convoys? 

Tha manner in wnicll decryption 1ntelligenoe played a part 
in the wolf-pack operations has been described in the Intr64uo
tion and Part 1.. From 1 March 1943 t:) )1 March 1944 tb.ere were 
34 pat~ol groups (as distinct tram attaok grou~s formed attar a 
convoy had been contacted) in the North Atlan tio. The followins 
Table XI sWD.lDllrizee the relation of the eontaot rate to the de
cryption intelligence possessed by the Allies. 

Relation between Oontaots and IAtelligeace ·oo 
- -'if..a:Soa t t&roups 

Number of cases in wnicn decryption 
grovided timely intelliaeaoe - - - - - - 20* 

Number or contacts made 1D these oases -·~- - 16 
NUmber of cases in wb.icb aeor'J'p t1ons came 

arter the contact or not at all ~ - - - - - 17* 
NUmber or contacts made in these cases - - - - 15 

No conclusion can be drawn from these fi~res, except the 
conclusion that this approach does not field a q~ant1tative 
measure of the value ot Allied decryption intelligence. It 
must be borne in Dd.nd that t.b.ey do not take into oansideration 
some or the factors that affect tb.e contact ratei tor example, 
they do not include the tao t the t in som.e oases a 41 version 
made, P"ssibly, as the result ot timely decryption, kept e 
lc.=~se pack of boats uselessly sweeping a certain area, while 

IJ!ffieappa:rant aisori_pancy is due t~ the tact tbet a long-lived 
srouprr ''MEISE .. 

9 
was assigned oonseout1ve gosi tiolis tor tbree 

different ~Jonvoys; another, "LEO'lhEN", tor twoo 
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other possible targets skirted st1f.'ely around the danger area; 
nor that in some cases, even ·when contact was eventually made, 
it had been delayed by diversions to a point sucb that BdU 
called ott operations very soon after contact because too long 
a obese was involved. 

(c) What traction of the non-contacted convoys owed 
their immunit~ t~ tactical diversions ordered 
because of knowledge ot imminent u-Boat menace, 
when sucA knowledGe was attributed t3 decryption 
intelligence? 

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

( 1) It is not possible to determine bow many d1 versions 
were executed as a direct result at the menace ot near-by sub
marines, as ~sti.nct :trom. diversions ordered because or weather 
and ice conditions, or as a kind of routine device to contuse 
the u~Boat command generally~ DUring the period from 1 December 
1942 to 31 May 1943, every UK-US convoy, save one, was diverted 
frOJD. 1 ts original route at least o~oe, and most ot the convoys 
several times. ·'In the case of ab~ut one-fifth of these diver
sionsi the evidence available in the C&R reports indicates quite 
clear y that they were due to the lcnown or assumed proximity of 
submarines; .. in the case ot perhaps halt, it 1 s a reasonable . 
ass~pt!on. In no case has it been gossible to attribute the 
into~ation ooncer~ing the presence of th~ submarines directly 
to deor.yption intelligence, as distinct from D/F and air recon
na!ssanoeo 

(2) With ~egar4 to tho convoys that were not contacted, 
it has not be.-ll found possible, save in a veey few isolated· 
oases, to state a definite reason tor the failure to contacto It 
might be due to a tactical d1vers1on 9 but also to the weather oon
d1t1ons0 to the tact that BdD was concentrat1ng the U•Boats on 
certain oonVOJS about which he had very good X-B 1ntell1ganoe 
or to the tact that .raost ot the boats were o!lasing oonVOJS al! 
ready contacted and thus were not available tor search9 

4o)o Offensive Use by the Allies ot 
-= Diorypti2n ihtell148n!! 

As bas been ment1one4 (Section 4ol), 1ntell1sence on u-Boat 
movements obtained b7 the Allies from decrypted messases in Ma7 
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and June 1943. was iristrumantal in inaugurating the highly suc
cessful ottens1 ve campaign against the German sub.cnerines i n 
the summer of that year. The functioning o t decryption intelli
gence 1n this campaign is discussed as a representative example 
of tne offensive possibilities of this kind of intelligenoe 
(Section 4.)ol.), In addition, the part playe4 by decryption 
intelligence J.n. the c!estruotion ot the German fleet of retu.eller 
submarines 1s considered 1n Section 4-3o2. 

4., .1.. Bunter-Killer 0 eratio.ns ainst the U-Boa ts in the Mid
l"- an c une-Augus • n ;t ~a1 1943 BdU oroered most of 
iKe lort! Ktlintlo - oa s t~ the vicinity of 35°N, 4a0W, about 
750 miles southwest of the Azores, to 1ntereept a us-Gibraltar 
convoy on or about 1 J11ne. This message was decrypted within a 
day by the J~l1es1 thus nullifying tbe expected advantAges or 
the supposedly surprise move. A second message, transmitted by 
BdU on 26 May, organizing the boats into a pack with a designated 
patrol area, was decrypted on 7 June, and thus confirmed the 
shift of emphasis t~ t.b.e Mid .... n.tlantico Thr;>ugh~ut the summer, 
Allied decryptions, although scanty and frequently delayed 
(see Section 2;2 and Annex 2.2) cantin~ed t~ supply information 
regarding U-Boat movements t~ the Allied commands, whioh in 
several cases made it possible to vector CVE groups to their 
prey instead of having them systematically search a large area, 
thus effecting~ very significant economy in force req~iremants~ 

(a) ~e +ttaoke on u~Boats bl.9VE.groupsu 

All the attacks by· CVE groups occurred in . the area 
bounded by 2S0 =450North Latitude, 20°~S00West 
Longitude. In tbis area eocordiilg to the COMINCH 
listing, Allied A/S forces carried out during the 
period trom 1 June to 15 September 44 attacks in 
which there was sufficient evidence ot the presence 
ot a submarine (A ... G Assesam.en ts) o Of these P. 1~ 
resulted in sinking and 9 damaging, U-Boa ts; 1ille 
remaining 20 were assessed either as 1'no damage" or 
as •insufficient evidence of damage.~' 

Ot the 44 attacks, ;s can be identified as having 
been made on )0 known u .... Boa ts. For details ot tbe 
attacks on individual boats. the reader is referred 
to Annex 4.), which lists all the u-... aoa ts that 9 
according to the daily listings in the BdU war 
Diary, spent more than two aays in the area. 
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All b~t 7 of the 44 attacks ooc~rred in nine cam
paigns; and six ot the sevea exceptions reoel~ea 
F and G assessments. Tbe nine campaigns are 
summ.ar1ze4 in Table XII. 
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a :roue 

l. 4 .... 6 BOOUE JOOllc 4)0N 
June 
1943 

2o 7 .. 12 BOOOE 310M., 34adfo 
cJane 

)o lJcol6 · CORE 27CJM.,)40Wc 
Jul¥ 

4o 14•15 SANTEE J40n 2"o, .. ci" 1 ftc 

JULy ; . 

5,. 23 Jul,y BOGUK 3SON •. :mc.,v c 

~- - __ .... 

6o 29 July _ SAllft'.rlC~ _ );ct.. ' 35r.'\1" -
-

1. 7-ll CARD 390}J ~ ,3S011" 
A\l&c 

-.... 
4/oa Attacked TaD1'Z .paek, 
arm U-21. 7, da!B!lged U.....226 i 
l\t.tackad 3 othera_, 

7/6:DS~Sged iJ .... 753 
12/6: sank u .. ·llS 

{RGtl\aller) 

San~ U-487 -(Ref'ueller-) am 
U -6•t, damaged another_, 
attacked a fourth.: 

San. toe U ·.J.OO and iJ -509 e 
attacked thrs~ ctharsa 

&..r.k u-527 and u -61.3, 
damaged u-373 o 

SsrJt \J --:43 

Sank U-117 (Bafuoller), 
U-66411 U-52S .. Attacked 
U..-66 four tiaoa attar 
tbrag:U•g he- ·on .3 AU&~-
Damagad u-262 ~ 

I- . _Intollksce -.-

Excellent<) 'Iho 1 June locnts.on ot tbe 
pack known b;r 2S 137" A 26 Mq 
message, read on 7 .Jw., eont1rmed 
formation of !)ti.Ok TRU'l'Z and gave 
patrol are&o 

Very Good. U-460 e.nd U-lJ.8 aent to 
bGlp U..,7S8 1 on 8 JUM.. This 
DJasage decr.vpted. on U dums .. 

• 
ione ) From. 30 June til 12 tTuly aU do· 
crypUcns 4'; de¥ a or mort~ late,, Frail 
lJ-16 July' all at least 2 nek:c lato9 
except reports ot attacko 

Kono, Sea v.ndsr 2 .. 

HOM .. Sale ae under 2" !='rCA 1.1 Jul;r 
to 2) Ju.13' all moaeagea 2 wcska o.r
J!JDN lato., 

MOM.. om mea38.p sent b7 U*4~ on 
20 Jul7 waa decrJ'pted on 29 J\Jlf:. 

Good6 u-u?, u...o6, and U-664 nrG 
ordered to a rond~zvoue on 30-31 
July; musea&ea dec:rypt.ed DJ 
1 AU&UOt:. 
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TABLE XII(continued) 

PodUon 

·.· 

.. ' 

• •• 

Sank u-lB.S, a u...ait._ 
daD!I.Pd u-406J 

SUtk U--84'1 (.1\etQell.er) .• 
Attacked u-soe .. 

Character ot Allied DeC1'JPt1on 
IntelligenOii 

Ver;y Gooci? From l!i - 20 Auguet, 
neal'l:' 20 pertinent meaeagea ciecl7pte 
with 4 dqa or lea• lase A 19 Aupet 
meoeaga ord.oring U-84? t&J l"etul mne 
U-Boata (incl" U-185) a\ poaiti~ 
ot att.ack wao cisarypted OA ~ ~ug ... 
Botb CORE am CAim operated lllll"q 
e1multamouel7 i, the IUil ai'OAc 

Va'I!J' Ooo4o SH 8-:. 
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SECURITY INFORMATIO~l 
A signi:f'icant characteristic of all the attacks listed in 

Table XII is that they involved concentrations of U-Boats, most 
of these refuelling rendezv~us; in only one ot them--the SAN'!&~ 
attack of 29 July--was the bag only one boat. This tact 
indicates excellent intelligence. 

It is evident rrom the chr~niole ot these OVE Hunter-Killer 
operations of the SQmmer ot 1943 tnat decryption intelligence 
was of tremendous potential aid t.:> the Allied command. In the 
caae ot five ot the nine et~aoka described in Table Xlii 4eor,rg\ed 
messages could have been used directly to vector the uv~•s to 
the U-Boa t .POsitions., Wi tll respect to the remaillins tour attacks-
those in July--when no hel.ptul decrypted messages were available, 
decr9ption intelligence was indirectly responsible t~ a greet 
extent tor the eftectivenese of Allied intelligence in that 

(1) decryption intelligence had. during the previous 
months, enabled the Allied c~mmand to understand the pattarn 
ot the German refuelling operations; conse~uen~lJ, 

(11} in the absence of actually decr,ypted messages 
designating a specific refuelling rendezvous, any unusual 
amount of radio traffic originating 1n a relatively small 
area and picked up by D/F could be evaluated intelligently 
with re~pect to the probability or its indicating a 
rendezvou.s; 

(111) U·=Boats could be d1stinbll1shed by .m.sa.ns ot RFJ? 
and TINA; but decryption intelligence definitely identified 
a given u-Boat as a refueller. Hence a message sent by a 
boat identified fr~ previous decryptions as bei~g a retuel
ler, even if it could not be decrypted, might reveal the 
possibility ot a refuelling rendezvouso 

There is a possibility that the decryption s~rvice supplied 
good information that was not exploited by the Allied command, 
either because forces were not available, or in order to avoid 
danger ot oompr~ising t111s source.. lt is true that in the spring 
of the .year several refuelling rendezvous were discoverea promptly 
from decryptions, without the Allies using the intor,mation actively> 
during the summer, however, the evidence of the decrypted messages 
indicates that all tb.e available pertinent information was 1'ull:; 
exploited" 

In passing, 1 t should 'be stated that the performance of the 
Allied Hunter-Killer groups during July and August of 194), aided 
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by decryption intellisanoe, appears all the more remarkable and 
brilliant, 11Vt1en 1 t 1 s realized that during these 60 days, nearly 
40 attacks, resulting in 13 U-Boats sunk and 5 others damaged, 
occurred in an area extending 1200 miles by lBOO miles, in which 
the average number ot U-Boats at any tillle was only 14. In tact, 
during the latter gart ot July, when the July attacks occurred. 
the average was 10. 

{b) T.ba Etteot ot Allied necry~tion In.telli~ence on 
~ne Probab111\f-or a tr-Soa ·se!!e Xtt!c ep. 

The effectiveness of Allied decryption intelligence in the 
offensive operations just describec can be expressed quantita
tively by the increase in the probability of a u~Boat being 
attaolced as a resul-t of its movements being discovered from 
deo~ypted massages. It is assumed that if the position ot a 
boa' 1 s revealed, 1 t bee:>tlles more th.Eln normally vulnerable tor 
a certain interval as a c~nsequenceo (In the calculation given 
here, this inte1~al was assumed t:> te 5 days; the validity or 
this assumption is discussed bslu~o) If the communication 

~ batraying the position, either current or prospectiv~, is 
daoeypted t days before t.he period of e:x.tra vu.l.nerab1li ty 
up:tres. tlie boat is considered to be "in peril" during these 
! days .. 

P'>NC-NSS-)46 

Three probabilities are compared: 

(1) The overall average probability of a U•Boat being 
attacked per day of its stay in tLe area selected during the 
period considered. ~his is given by the quotient of the total 
number ot attacks during the period in the area divided by the 
total numhar ot U-Boat dayso 

(2) The average probability of attbCk per day to be 
expected by a U-·Boa t imperilled as a consequ.eJloe ot decryption 
intelligence. This is tha ~uotient of the number ot attacks on 
these u-Boats during the period while tney were in peril, divided 
by the total number of u~Boat days in per1lG 

(3) The average probability of attack per day expected by 
a U=Eoat not imperilled because of decryption 1ntelligenceo 
This is tne-~uotient ot the number of attacks on these b~ats 
divided by ~e total number of days these boats spent in the 
e.reao 

The data required tor the oalculationa are tabulatad in 
Table l ot Annex 4o)~ which lists 9 tor all U-Boats tbAt spent · 
three or more daJS in the area during the pGriod 1 June o 

TOP SECRETGANOE 
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SECURITY INFORMATION 
15 September 1943: 

{i) The decrypted messages pertaining to each boat, with 
date ot position or rendezvous, ana delay in decryp
tion• 

(· .. ii) The num.be.r ot days "in peril" as a oqnseque.noe ot 
each dearyptad communication; 

( iii. ) at taok: s on each boat during the days. 1 t was ~ 11'1 per11 0 •. 

The anal7sis yields the following results: 

Total number of u~Boet Days in Area ••••••••••••• ~ 1919 

Total N~~er of Attacks ••••••••••••••••••••••• ~-· 44 

Total Number ot U·=Boats Sunk ..................... "" lS 

Number ot days u~Boats were in peril.~•••••••••o• 246 

Number or known attacks on U-Boats 1D peril,.~··· 9* 

Number at imperilled U=Boats sunk ••••••••••••• Gu• 5* 

Number or u-aoat Days u~Boats w5re not in peril.. 167) 

Nu.m.ber of Attacks on u ..... Boats .no·t imperilled .. ~ .... ,, 'J5 

NUmber ot not~imperilled U-Boats sunk ••• ~········ 10 

From these data we get: 

(1) Overall average .Pl'Obab1·l1ty ot attack 
per day in the area........................... 2o)~ 

(2) Average probability ot attack of imperilled 
U=Boat per day in the area·······-·········· ).7p 

()) Average.probability ot attack ot non-
imperilled U-Boats per day in the area...... 2ol~ 

*Not i~aluding U-117, which was sunk one day after the jeopardJ 
interval expired. 

PIIIIC-•SS-306 4-14 
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SECURITY INFORMATION 

PR•c-•ss-3•6 

It appears that the average chance of attack per day to 
be expected by a U-Boat assumed to be in extra jeopardy it his 
position was discovered by deorY,ption within S. days was nearly 
twice as great as that to be expected by boats ot which this was 
not the case. 

A s1m.1lar11 more pronounced trend ·is noted in t.b.e compara
tive avaraee probabilities per day of being sunk: 

( 1) overall average probability of being sunk 
per day 1n the area........................... Oo8~ 

( 2 J Average pl'ob abi 11 ty of imperilled u ... Boa t 
being sunk per day in the area ••••••••••••••• & 2o~ 

(3) Average probability of non=1mperilled u-Boat 
being sunk per day in the area................ Oo6~ 

The choice of f1 ve days as the ~•extra-jeopardy" interval 
is only to a certain extent arbitrary. A 10~day interval 
places ~st of the boats in jeopardy, and includes a large 
traction of the total .ttumber of u-Boat days and nearly ell 
the identified attacks. A 3-4 day ,interval results in a triv= 
ial case because of the extremely small number ot decryptions 
made within that t~e during this period and because practi~ 
cally no attacks would be included. A 6-da.y interval. gives 
probabilities compar~ble with those found by using a S~day 
interval~ Tne~e considerations make it reasonable to conclude 
(a) ·that the asswaption ot S-6 d8JS as the nextra joopardytt 
interval is valid; and (b} that the direct tactical value ot 
decryption intelligenoe in ottensive operations dropped sharply 
if decryption was dela,ed mere than S-6 dayso 

1.,..).2. Allied DecryRtion Intelli§enCe in Relation to the 
DesGruction of the German Refueliing:rleet. 

Unless they could refuel while on station~ the small 
500-ton Type VII and 7SO~ton Type IX U-Boats were restricted 
to opera t1ng wi thill. 500...600 .miles tro.ra their bases. The German 
command first used surface ships for supplJing the boats, but 
this became impracticable in view ot the increasing Allied 
supe~iority in surface ships and VLR aircraft, and the Germans 
were forced t~ build submersible supply boats. i~o types were 
designed: 

i'6P SEORB'f 
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SECURITY INFORMATION _ 
( 1) TJPS X B, a com';.)~.nc~ ~1nel.a7er and suppll~ boat, w1 th 

a fuel capacity of about 426 cubic meters, and 
equipped with t\~ torpedo tubes: 

(2) T'JP& XIV, for 1Uppl7 purposes onl)", w1 th a f\iel capa
c1t7 or about 740 cubic meters; no mines were carried. 
and the7 bad no torpedo tubes. 

I 

ThA first refUellers~ one or each type, we~e put in ~pera
tlon in April 1942. The Ge!"mans pushe4 construction ot these 
vit~~ craft with such energy that a- rear later they had ntne to 
operation, besides having lost t10 • Up to the end of the war 
they_ commissioned 18 reruellers (10 type XIV, and a fype X B)o 
or these 18, 16 were sunk, nll b7 June 1944. 

The loss to the Germane or a retaeller was axtremsl7 patn
rulw !t moant not merely that a ve%'7 valuable, hard-to-replace 
craft was lost; but-it also involved the shattering·ot ce~~r~lly 
prepared refuelling schedules: ttnd the C!I)JlSequent ::S1:Jrtlpt1on Of 
equ.all7 ca:re!'ull7 prepa~cd ope!·a.tions progra!:lS azni!lst convoys c 
This was especially the case if the rerueller· was sunk While an 
~tat~.on \n m~.d-otHJ•an.. :rt w~e among tbe l~tta!' th!\t the CVE tamk 
gFoups took t..""leir heavy toll, and it was in this task, as shown 
in Section 4 .,3,.1~ that decrypti ora 1.ntal11. ge:nce wee of e ueh 
decisive po·(.€.-£?.~ ial impo?·: l.anet;;:" 

, ~ t I • 

A l:ts t. · ~,r all. the H·3i.'m.an~ reftle-11-s::::•s ~ w 1 th data concerning 
sinkings sna the contribu~~ion_· C'Ji" decz•ypf;lon inte:tl!gence 1n 
each ca:Hl.,i' i~~ _yresented_- 1::1 'I'a.blt.JJ, II of Anne'~ 4oS_, Following is 
a swmrun•y chr-oniole of fus :r-·afJ..~ ellers ·_) Of th® 15 ret'uellera 
sunk, -· 

{ s) S5..x were sunk i~'l t.rnna it to (or fromj thoir stations" 
five or "thees in ~~ Bay or B1scaro In these cases there was~ 
of course~ no decryption i:ntelligenoe, since the boats were not 
men·tioned over the ai::r un·til they a:rrivad at theil- stations o 

(b) or pne ten sunk on station~ 

(!) two were sunk in 1942• before the Allies were 
deczaypting; 

(11) in the casa or three there 1s no evidence that 
dec~ypt1on intelligence was or direct aid in 
locatir.g _the;:.; 

PQNC-NSS-346 cp 
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{111) in the case Qf the remaining t1ve. decrJPt1an 
intelliBence was so prompt and complete, ·as to be 
a potential direct means or locating the boats.o 
T•o of these·ca~es (U•ll7 and U-llB) havo been 
discussed in the preceding Seotion 4o3&14 One 
mo~e was sunk in"Octobe~ l94S• two days at~er 
transmitting a rendezvous position which was 
decrypted a tew hours later·; & fourth in April 
1944• four days after t~ansmitting a rendezvous 
deC%'JPtec1· the sam$ day; and the .fi.tth in June 
1944. en the day·efter·she betrayed her position 
in a message ~ich was decrypted within a raw 
hoUX'Sa 

T 0 P .a.,E C R E TtANOE 
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The findings ot the stQdy ot the ettect1veness ot deor.yp
t1on intelligence iJ1 the oase ot botll sides 1n the Oonvor Bat .... 
tle of tlle 1L.tlan t.1o are ewamorized as tollowe 2 

).1. Value ot Deor,ption Intellisence to \he Oer.manao 

(a) The Germans obtained operatlanallJ ~setul deor,vption 
intelligence on roughly balt ot all our o_onvoys trom Z~lr 1942 
to M&7 1943. AS a result ot the change ot code in June 194), 
~aetul x-B 1nte111genoe was obtained on oD17 4 o~t of 87 oon
VOJS from September 1943 to March 19~o 

(b) ·From July 1942 to ~ay 1943, there were nearlr alwars 
sufticien~~onvoy~-on whioh deorJpt1on intelligence was avail· 
able to keep the U-Boats wt1ch had anr degree of tactical mobil
ity, well occupied. There is tbererore no consistent relation 
between.tluotuat1ons in amounl ot intelligence available to the 
enem¥, and bis rete ot contacting or attacking convoyso 

(c) The above facts must not be interpreted as indicating 
that the ava1leb111ty ot ~ood radio intellisence did not have 
a marked errect on tbe s~ooess ot U-Boat operations. The in
formation obtained by X-B intelligence on speoitic convoys 
enabled the U-Boat command to select certain ones tor pack 
operations, either ignoring others or leaving their detection 
to chance. As a result, tne ett&otivenees of the U•Boate in 
contacting auoh selected o~nvoys was increased to about 2i 
times the figure when no X-B intelligence was availableo 

(d) Regarded from the opposite point of view, discovery 
ot, and estimation or the magnitude ot this etteot, has per
mitte4 us for the first time to determine the true capabilities 
ot world war II U-Boats, operated as tbe Germans operated, to 
find and attack tarsets ~ithout benefit ot decryption intel
ligence. Tbis information is potentially of t4e greatest value 
as a base in determining torce ·req~irements for the future, 
and extrapolating to the magnit~de ot future threats by boats 
having the same or ditterent cbaracter1st1os. · 

(e) u-Boate having·· no decryption intelligence were apc:
parently capable of searohins approximately only 1750 square 
miles per day for NortAAtlantic oonvoyso Their &fparcnt search 
rate when all c~nV:>JS are included (even tb.ose wliose locations 
were ao.mpr'Oiiiised b)' decryption) was about 23)0 square .miles 
per day. Their ab111tr to find cpmpromised CDnV~JS alone was 
significantly hi~~er--if it is expressed! purely conventionally8 
as a searchrate corresponding to them. tis eq~1valent to 
28)0 square miles »er day; ind1Cut1ng an effEctiveness per 

; ... l 
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SECU~iiurtv.R~~at as 1il1e u-soat opel'Btlns withOut 1a- Ja 
.tellise.nce. 'l'he abil1t7 of U•l)oats to find oo.m.prom.ised convoJs 
spec1t1cally selected by the U•Boat oommand tor attack was verr 
h1sh••exgressed as a search rate, it was $qU1valent to 4450 

~ square mdles per day a a 2S~ 1noreasa over the searCh rate o8Pn 
nan-ooapromdse4 o~VOJB• . 

(t) ~he tisures o1te4 above include the ettecte ot All1e4 
deor;ption of German U-Boat commwl1Cbtlons. DUring tbe period 
from J~lf to December 19421 the Allies had no decryption intel
li&enoe on UuBoats; dur1na this period the U·Boat search rete, 
computed on non-compromised cDAVOJS, was·2450 square miles per 
day. Tn1s is the nearest approximation to the real operational 
searoh·rate provided bt the data~ It corresponds ro~lJ to a 
sweep width ot abo&&t 10 Bliles. ... · 

( &) COJD.par1son ot abl.P sinld,n.gs trOJa oompromlse4 and no.a.
compromised North Atla.a.t1c convoys makes it appear tbat• 4ur1ns 
the period from July 1942 to uarch 1944, probably abo&&t 100 few
er ships might have been sunk from these convoys if the U•Boats 
had been denied ·the benefit ot decryption intelllsenoeo 

2•2 Valu.e of necryptiOJl Intelligence to the .AJ.lie•o · · 

(a) With respect to une detens1ve u.ae ot decryption intel
liGence b7 the Allies (to divert and route convors in order to 
evade known conoentral1ons ot U•Boa~s) it is not possible to 
express statistically tbe effect ot sucb intelli&enoe on the 
ability ot convoys to avoid contact by the u-Boats. The over
all ti6ures 1Dd1oate that d&&rin& the per1od·trom September 1943 
to uaroh 1944, when the Allies read the German oommun1oations 
currently, the contact rate was reduced to two-thirds of the 
contact rate durins the geriod trQm July to December 19421 when 
the Allies were not readins the German Cipher. This figure 
does not describe the val&&e ot Allied decryption completelra 
'l'he relative s1nk1g rate (per U•Boat day per oonvo:r c1a1 1.D the 
area) on the_o,lleYliiild, durin& the sep. 194)-va.rch 1944 period, 
fell lo about one-sixth the value or the tulJ~Deoember 1942 pe~ 
1oda A gart ot this oollapse ot the U-Boat ettort ~st 'be as~ 
cr1be4 to the availability of prompt intelligence on U-Boat · 
. .movements; increased etteotiveness ot anti-submarine measl.lres ~ 
and the failure ot the x-B service to provide intelligence on 
oonvoys to the u-Boats1 were resRonsible tor some ot 1t. It is 
not pos~1ble to deter~ne how muoh credit should be ascribed to 
each of these taotars. , 

. (b) The offensive use ot deor,vgtion intellisence in hunt1AS 
down and killing U-Boate was s~ud1e4 tor the period l gune to 
lS ~p tember 1943, in tiJle area lying be tween 25."N ·- 45 N a.ud 20°w 
- 50 Wo . 

;-2 
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Of nine maJor attacks carried out bJ OVE task aroups, 

decrypted &aessases could have been used direotlJ to vector the 
o~•s to tne U•Boat positions in the oase ot five; these attaoks 
resulted in 1; U-Boats sunk an4 9 more damaseda 

on the bae1a of ase~pt1ons explained in the boa, of the. 
report, it is found tbat the &'feraae probability ot a u-,oat 
compromised bf All1e4 decrrpt1on beins attacked per daJ of its 
stay 1n the area was 3o7~ as compared with 2.1~ per dar tor 
a boat not so- ooap~is~ct--nearJ.y a two-fola increase. · 

The oorrespon41DS probability per 481 or a U•Boat beins 
sunk was. 2.G.f' as compare&\ with o.~-a three-told increase. 

DeOrJption 1ntell1genoe was di~ectlJ ot assistunce in 
the destr~ct1on ot the highly important German.submariAe ret~el~ 
liDS fleeta Ot ten of these retuellers sunk on station in mid
ocean, decryptions ot messages revealing their pos1t1oA could 
·have been used 41rectlJ to tlnd them ill the oase or t1veo .. In 
the case ot three others, deor,rption intelligence aided indirectly 
in providing seneral information concerning the retuelling proo 
cedure used by the u-soatso 

____..... .... ,I' .......... . 

subm.i't ted by: 

0 • E. BEHRENS 
Operations Evaluation Group 

Approved by: 

JACIN'l 0 S'l'l::l.NBARI1l' 
Director, Operations Evaluation Group 
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SECURITY INFORMAfiU&t ANNBX 2:1. 
GEBMAN x-B INTE;z.,IGENCE oF • NORTH A;'LAN'J'IO coNVOYs 

Table I ot AaAe:r. 2.1 presents a summary by .months of the 
percentage ot the :ax, so, ancl ON convoJS on which the Germans 
had good X~B intellisenoe. 

TABLE l 

Extent of German ~B IAtell1§en~e 

· NO. ot Oon\toy-s on 
Month and No.of Oonvoye which X-B Provided 
Year in Area "Good" Intel~isence Percent 

Period I- 1 Jqll·ll December,l9A2 

July 1942 18 7 39~ 
August 1942 17 s 47~ 
September 1942 19 7 )7~ 
october 1942 16 2 13~ 
November 1942 l4 6 43~ 
December 1942 16 7 44/. 

Entire Period - - - - )7J, 

Period II - 1 Januarl-Jl uay 194~ 

January 1943 16 10 6;" 
February 1943 11 s 45~ 
March 1943 15 14 l~~ April 1943 17 11 
May 1943 ;.!0 17 8S~ 

Entire Period 72/o 
Period IV - 16 seatember 1943-31 March 1944 
16~)0 september 1943 9 0 · ~ 
october 1943 16 3 1~ 
November 1943 12 0 ~ 
Dece~ber 1943 lJ 1 8~ 
Januar,J 1944 1~ 0 ~~ 
February 1944 l2 0 0~ 
Marc.b. 1944 13 0 fi/1 

Entire Period• - - - - 5~ 
Ave.rase tor All !rbree periods- .; - - - )~ 

T 0 P S E C R E T CANOe·:: 
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(b) 

PII'<C-NSS-,.6 

'l'.ABLE II 

Esti.ma te ot the qWlli ty ()f the X-B in telUgeD.oe 1 s 
indica ted by the letters ''G" and "N". "G" 1nd1ca tes 
the availability ot X-B information on the given 
convoy wh10b is considered t~ have been potentially 
useful to BdU 1n d1apos1ns his u-Boa ts if he w1 shea 
to operate apinst 1 t. "N'" i.nd1oa tes that W1 th re ... 
spect t~ a Siven c~nvoy, he had either no lntell1gence, 
or that the 1ntell18enoe available was ot no direct 
use, bscause it came too late, or was too indefinite 
or scanty. ~e estimate in each case is made accord
ing t~ the criterion detined in section 2.1 ot the 
re,Port. 

The remarks 1n column 3 are extracts trom the BdU 
war Diary. The numbers &£e des1snations apglied 
to specific o~nvoy8 1D the Diary, and are included 
tor convenience in reterenoe. In each case in whicn 
BdU $ent1ons X•B intelli&enoe perta1n1ns to a given 
convoy, this is 1nd1oate4, together with the Qse he 
made of it, it any. 

2ol•2 

T 0 P S E C R E T CANO£ 



'feP SEeftfi 
• ~F "1~: ~~~~ i' 0 ~ :tJ Cl ft L (LO) 2271-52 

··~"-OIIRJ~i ~r.:i.J' ¥r INFORMATfor; TABLE n (1) 

oonvo~s between u.s.-OaD&da and· u.K. 
! :!~ty !94idi !!f lffi 

16 Seitember l?XJ:31,Maroh 1944. 

X·B 
Intel- BdU Sink ... 

gonvor lipnoe war DiarJ contact 1ga -· 
J\ll.J HX 196 N 
1942 

m 19? N 

BlX 198 G 

BX 199 H 

so 89 N 

so 90 N· 

. so 91 N 

ao 92 G 

so 9) N 

ON 107 H 

ON lOS N 

ON 109 N 

ON 110 0 

ON lll m 
ON 112 G 

ON 113 G :No.. )7 23/7 

ON 114 G 

ON 115 G Jfo. 38 3/8 4 

2ol•) . 

T 0 P S E C R E T CANOE·, 



• e~F'"'~,~~~~ I ~:Cti\:L 
'£GP SJ£CRE1' (1..0)2271 ... ;2 

SECURITY INFORMATION TABLE II ~~) 

X ... B 
I.ntel= BdU S1nlc:-

Month convoy llgenoe \f&r Diary contaot lnss 

A.uguat HX 200 N 
19i,.2 

HX 201 N 

HX 202 N 

BX 20) G 

sc 94 N No. 40 'J/8 11 

so 9S N No. 42. DOubt that 
1 t 1s convoy o 15/8 2 

so 96 G 

sa 97 G NOo 49 31/8 2 . 

ON ll6 N No. 39. No attacko 4/8 

ON 117 N 

ON 118 N ,.. 

ON ll9 N X-B 90s. tor 14/B on 
13/So contused with 

14/8 SC 9.5o 

ON 120 G 

ON 121 G 

ON 122 G No. 47 22/8 4 

ON l23 G 

ON 124 G 

2ol-4 
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~ ~F ];D.:.,A~§_SO tt 
- 0 t' ~ :h t K E 

!.l:'m:' SECltET (L0)227l-52 

~ECURlTY INFORMATION TABLE II (3! 

x~B 

Intel- BdU 
oontict 

Sinlc:-
Month convoy l1gence war Dier.v in&B - -
septe.mber BX 204 H 
1942 

' BX 205 N 

HX 206 N NOo 52 13/9 

HX 207 G 

HX 208 G 

so 98 N 

so 99 N 

so 100 G !tOo S4o 23 U/B 2 s 
to attaoko 18/9 ; 

sc 101 G 28/9 1 

so 102 G 

ON l2S N 

ON 126 N 

ON l27 N NOo 50 9/9 8 

ON 128 N 

ON 129 N NO. S)o poor weather. ll/9 

ON 130 N 

ON 1)1 N 24/9 l 

ON l)2 G No. S6. Lost contact. a6/9 1 

ON 1)) G 

2.1-5 

TOP SECRETCANOE·~ 



'!eP BlJEJRE (L0)2271-)2 

SECURIT\' INFORMATION-~ II (4) 
x~ ... B 

Intel .... B4U S1Ak-
Month -- COD. VOl' ll§eDO,! war J)1aq oontaot 1!§8 

october HX 209 N 4/10 1 
1942 

BX 210 N 

BX 211 N 

HX 212 N !IO. 62 26/10 7 

so 103 N Sighted 9/lOo 9/10 1 

so 104 N MOo 59 12/10 8 

so lOS N 

so 106 G 

ON 1)4 N 

ON 1)·5 N 

ON 136 N NOo 58 11/10 4 

ON 137 N NCo 60 16/10 2 

ON 138 N 

ON 139 G NOo 61 22/10 

ON 140 N 

ON 141 N 

2ol-6 
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~ 8 ~F c.19,; ¥iS,Ej5~~ ;:,neon: 
'lW' Sl!IS :tm'i' (L0)2271-52 

SWJRIT'l \NFORMATION' TABLE II J 51 
J:-B 

Intel- Bd'U Sink-
MOnth ......,..._ oonvo1 ligence wa:r DiarJ contact insa 

1rovemb er 
1942 ltt 213 N NOo 64o contused 

with so 107o 30/10 

B% 214 G 

HX 215 G 

BX Zl6 N 26/11 1 

so 10'7 G NOo 64., :•B: 
places pack. 1/11 16 

so 108 -G 

so 109 G prob. !lOo 67o 18/11 1 

so 110 N 26/11 1 

ON 142 N NOo 65a (contused 
with ON 143) 7/11 2 

ON 143 N 

ON 144 G NOo 66 16/11 5 

ON 14S N u-Sl8.attaoks a c/v 
1n this v1o1n1t7o 21/11 1 

ON 146 N 3/12 1 

ON 147 N 

nee ember 
1942 BX 217 N B'Oo 68o contu.sed 

with so 1ll nearbJo 6/12 3 
(SO 111 lost no ships)o 

BX 218 G NOo 69o X•B COI1J:'S8o 1)/12 

HX 219 N 

BX 220 N 

PRNC-NSS-)46 

T 0 P a.s E C R E T CANOE 
!9P SEeR!:f 



ep e ~F .J;!>jt~~~ r ~ .n. 
'mP Sl!I9Df (L0)227l•S2 

~EClJRITY INFORMATION Y:!L! II (6) 

X-B 
1Ate1- B4U siDle· 

},(OD.th convo:r ligenoe war J)iar, contact 1AP 

neoeaber sc lll H 
1942 
( ota.) so 112 G 

so 113 B 

so 114 !l 

ON 148 0 7/12 1 

ON 149 N 

ON lSO c 
ON' 1Sl 0 

ON 152 G Bo. 69. (contused 
with BX 218)o 16/12 2 

OB 153 N NOe 70 15/12 6 

ON 1S4 G NOo 72 26/12 1) 

ON l'S I' 

JBD.U&l'J BX 221 G 
194) 

BX 222 G X•~: p08o to plaoe 
paCk:o 17/l 1 

BX 223 G X•B: pos. to place 
pack. 25/1 1 

BX 224 N N'Oo 4 1/2 3 

so 11) G 10/1 2 

so 116 G 

sc 117 G No. 3 23/l 

sc 118 G Roo 6. X•B: poe. 
to place paoJc. 4/2 12 

PRNC-•SS-)06 

81:8 C R E T'CANOE TOP 
!SP BmRB'f 



TOP SECB'f (L0)227l-52 

TABLE ll (z.) 

J:coB 
Intel- BclU S1Dk· 

Month oonvoz llgenoe war Dlaq oontaot 1ne. 
OW$ 

Januarr ON 156 G 29il2 
1943 
(otdo) ON 1)7 G 

ON 158 G 

ON 159 N 

ON 160 N 

ON 161 .N 

ON 162 .N 

ON 16) N 

Februa17 BX 22.5 lf 
194) 

BX 226 G X•B poso to plaoe 
,paok. 

BX 227 G ROo 1). X-B ,PO&. to 
p1aoe paoka 27/2 1 

so 119 G 

sc 120 N 

ON 164 N 

ON 16) N NOo 9 17/2 3 

ON 166 N l{Oo 10 20/2 lS 
ON 167 N N'Oo 11 18/2 2 

ON 168 G BOo l)o Ootlruse4 
with BX 227. 1/3 1 

ON 169 G X-B to place pack. 
No menti~n ot s1Dk1ng.7/3 1 

2.1-9 
PRNC-NsU)p SEQRB'! 

TOP S E C R E T eANOE 



~ g ~F c;lq.;¥\SJ\5~~ o:ettt 
(L0)2271-52 

TABLE II (82 

x-B 
Intel .... BdU Sink~ 

11_..:1 tj], 
":"'.!'""'=:..!o-.=:--=--:o:. 

oonvoz ligcce war Dia17 contact inp 

~-i---=~~~oh HX 228 G No. 16. X-B to 
}';J~~J place gacko 10/) 7 

HX 229 G No. 19. X·B &1ves 
d1vers10Do 15/3 13 

HX 229A G 

HX 2)0 G No. 21 29/) 1 

so l2l G No. 1). X-B to 
place packo 6/) l4 

sc 122 G X-B goa. comhined 
ops with BX 229o · l'J/) 9 

so 123 G X-B pOSa 
,PBCko 

to place 

sc 124 G 

ON 170 G oontaot not developed. 
l'J/) 

ON 171 G 

0~1 172 G 

ON 173 G 

ON 174 N No. 20 26/3 

ON l75 G 

ONS 1 G X·B to place paoko 

IC" ... -:::r:""..::t:'.:" 

q • 1 HX 2)1 G NO a 24 4/4 6 .~:~pr:... 

J.9!)-3 
::ax 232 G No. 26 10/4 4 

HX 233 G :No. 27 15/4 1 

2ol•l0 
PRNC-NSS-,06 

8 E C R E T CANOE :eep SBGR:iT TOP 



4tr 0 -p:F St ~~-t 
(L0)227l..,52 ~)}!' S!Cmt'l' 

SECURITY INF8RMA.TION TABLE, II ( 9) 

X-B 
Intel- :sao Sink-

Month ............... Convoy ligence 1ar D1azz oonta.ot 1ngs 

A.pril HX 234 G Noo28o X-B to place 2l/4 3 
1943 packo 
{ ctdo) BX 235 G Pack to Expeoto 

BX 236 N 

sc 125 G .. 
so 126 G 

so 127 G X-B pOSo & D1vers1ono 

so 128 G N'Oo )4o X•B pOSo to 
place paoko 1/'j 

Olf 176 N NOo 2S 10/4 2 

ON 177 N 

ON 178 N NOo 29 .18/4 l 

ON 179 G 22/4 

ONS 2 If 

O.NS 3 N 

ON'S 4 G NOv )0 23/4 

May BX 237 G NOo )So X-B pOSo S/5o9/5 4 
1943 

HX 238 G 

HX 239 G No. 42o X-B pOSo 
19/So 22./; 

HX 240 G 

BX 241 G 

so 129 G No. 39o ;x: ... B 
diversiono 11/5 2 

PIIIIC-NSS-'06 

T 0 p.la-SJ.E C R E T '&Qi' SE6RI! CANOE 



:rOJ:l SE6ffi'!l'i' (L0)227l-52 

SECURITY INFORMATION TABLE II (lO} 

Month --- -
May 
1943 
(ct:d.,) 

1e-.. ... 3o 
September 
;.943 

I'RNC-NSS-'06 

rpop SBGP.i1'f 

X--B 
I.ntel-

convo:r ligenoe 

so 130 G 

sc l)l N 

sa 132 G 

ON 180 G 

ON l8l G 

Ol\f 182 G 

ON 183 G 

O~T 184 G 

ON 185 N 

ON 186 N 

ONS 5 G 

Ol~S 6 G 

ONS 7 G 

ONS 8 G 

BX 255 N 

HX 256 N 

HX 257 .tl 

HX 258 N 

so l42 N 

BdU 
war Dla:z oo.ntact 

No. 41. - x-B to 
place paok. 18/5 

NOo 43 25/5 

X-B pos. No9 ops~ 22/S 

NOo 33• Expo 28/4o 
Nov 36-0ontused with 29/.~~ 
ON 180 nearb7 4/5. 5/S 

C/V of U·41S (6/5) 
and U-952 {8/5)e 6/5 

No. 40 1)/5 

Pack to operate. 

S1ghted. No U/B&s 
available tor opso 23/9 

T0Plasl6ECRET ~ .. 

81Dk-
iys 

lfj 

1 



(L0)2271-;2 

SECURITY INFORMATION !AaLE II 1111 
X-B 

Intel- BdU Sink-
A1onth convoy .. -- lige.noe war D1arz Contact 1Jl§S 

16..,30 ON 201 N 
Septe.moer 
l94) ON 202 N NOo 4)o Dead Reek-
( ctdo) oDing places pack to 

1nteroeBt• 19/9 

ON 20) N Pack plaoe4 bf ~B 
strasgler .routeo 

ONS 18 N (Merged with ON 202).20/9 1 

october BX 259 N X-B ,Places gaok 
1943 (OV evades)o 

HX 260 N 

BX 261 If Dead Reokonina pos. 
tails. 

HX 262 N 

BX 263 N .. Deed Reokonin& pos. 
tail so 

sc 143 G MOo 44a X!'DB Strasgler 
Route (Checks ao tual 
ooatrse· of 0/V) o 9/10 

so 144 N X-B too lateo 

so 145 N 

ON 204 G X-B: Btrassler Route 
an4 I~endezvous. (OV 
c~osses pack line)o 

ON 20S .. N X•B latea 

ON 206 N x-B to plan attaoko 

ON 207 !l 

ON 208 N 

PRNC-NSS-'U 

T 0 P1-~ E C R E T.CANOE 5.1? SBQRBf 



(L0)227l-S2 

SECURITY INFORMATIO~l~LE II (12) 

Month 

October 
194) 
(otdo) 

November 
1943 

December 
1943 

PRNC-NSS-3U 

EEnvor 
ONS 19 

ONS 20 

ONS 21 

BX 264 

IiX 265 

HX 266 

Bx ~67 

so 146 

sc 147 

ON 209 

ON 210 

ON 211 

ON 212 

O~IS 22 

ONS 23 

BX a68 

x .... B 
Intel= · 
.t1senc~. 

H 

G 

N 

N 

N 

rq· 

N 

N 

N 

N 

N 

N 

N 

G 

XoB suspect deoeptiono 

HOo·4SQ X•B helps to 
place paoko 15/10 1 

:X•B lateo Strasgler 
Ro~te used to plaoa 
paclco 

Sars X•B s1ves routeo 
(Ho ev1denoeo 0/V 
evades) a 

XoB: place paoko .Oon~ 
tact too late tor opso 

14-15/11 

x-B: place pack. 

SaJS X ... B shows C/V 
South. (No evidence)o 
Attao~ unsuocesstulo 1)/1 

X-B too la teo 

X•B place pack. 
(0/V evades).· 

.· . ,. 



SECURITY .INFORMATION TAJlLE II (13) 

MOD.th 
---- = 

December 
3.943 
(otcla) 

9.~v~z 

BX 269 

HX 270 

:ax 271 

X=B 
Intel= 
!;§e.Uc! 

N 

N 

N 

BX 272 !J 

SO 148 !T 

SO 1.49 N 

ON 213 

ON 214 N 

ON 21.5 N 

ON 216 N 

ONS 24 N 

ONS 25 N 

BdU 
\Yar Diary 

X-B: place packo 

A/C recce~ to place 
.paoko 

Dead Reckoning to 
place packo 

Cohtact 

~/12 

~=-=----------------------------------------------

PRIIC-NSS-,06 

January HX 273 N 
1944 

HX 274 N 

HX 275 N 

h"X 276 N 

SC lSO N 

SO lSl N 

ON 217 N 

ON ~18 N 

Northern U/B oontaotso 
C/V too tar North tor 
gack opso 30/12 

T 0 P ~.fi.€ R E T CANOE 
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(L0)227l•S2 

SECURITY lNFORMATION~~ ~~ <u.l 
X•B 

Intel-
'Mt.lnth convoy ligenoe ---- -I -¥--
Ja!l.u.arr ON 219 ·N 
1944 
( otdo) 

ON 220 N 

OiiS 26 N 

ONS 27 N 

February BX 277 N 
1944 

HX 278 N 

HX 279 N 

sc 152 .N 

so 153 N 

ON 221 N 

ON 222 N 

ON 223 N 

ON 224 N:. 

ON 22; N 

ONS 28 N 

OifS 29 N 

PRNC-MSS-3U6 

B4U 
J!!.r D1ag 

u-960 sinks sb1p 
16/16 ( 1'l11a sh19 
ill ON' 219) o 

A/O a1gbt1ng tol-
lowed by U/B oon-
tact next 4ay. 

contact near Nt4ld. 

U/B oontaots~No at-
taok. paoJc to oger-
ate. Fails·. 

SiDk
Oontaot J.ya 

16/l 1 

19/1 

9/2 1 

7/2 

U/B oontaot followed 
b7 ope by 7 U/.B•s. 
:rails. 3/2 

10/2 

Escorts s18hte4. 
10/2. ? 

X•B rendezvous to 
,plaoe pack. J'a1led. 



(L0)227l..;S2 

SECURIT't' INFORMATION ~~ 11 Jl~J. 

March 
;1~944 

PR IIC -NSS -3G 6 

~P SEelUBi' 

X .... B 
In tiel-

~ !Yienc~ 

BX 280 M 

BX 281 

liX 282 

B 

N 

BX 283 N 

BX 284 

SC 154 N 

sa 155 N 

ON 226 N 

ON 227 N 

ON 22S N 

ON 229 N 

·ONS )0 N 

ONS )1 N 

Ddt7 
war D1a17 contaot; 

U/B olalma h1 t; on DDo 
(Bo record) 10/3 

U/B driven ott b7 
eaoor•o 0/V not 
contaotecJo 

T 0 P Sefi-(I R E T CANOE 
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AIIEX 2.2 • DAY I! naY SUII!aJI !! !BIImOIS 
. lam II -· -
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REF ID:A65650 

·&BEX-2.2. 

~·1m 
p • c -

' 0 r A L s 1VlAt 

'· "'! Dl! 1 2 .1 4;10 1 . 2 a !t-10 1 2' l 410 1 2 3 4-10 ; : ; ;r t·•y 1 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 o: 0 w 2 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 -· s ' ·o .., '2 .0 0 '1· ·}:- ·o -·-o .. 0 0 0 0 4 l ·o ? - 4 6 2 0 0 6 0 0 0 24 1 0 4 36 J 0 4 43 5 lO 1 0 3 l 0 0 2 36 0 1 55 47 1 1 60 109· 6 0 0 l5 2 0 0 4 0 0 0 23 8 0 0 42 10 J2 7 0 4 0 0 0 2 ·o o· 0 ·';J. ' 1 0 9 .3 1 13 a. ·o 0 0 0 0 0 0 0 .·.o 0 0 0 0 0 0 0 0 
.9 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 
10 0 0 0 u .. 0 0 o· "4 ·o -o 0 4 0 0 0 19 19 n 0 0 0 12 0 0 0 6 0 0 0 25 0 0 0 "' 43 12 0 Zl ' 8 0 7 ~ 1- 0 1,$ 23 ? 0 79 u 1~ ;;.AU 
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29 0 0 0 v G.' 0 0 0 0 IJ 0 0 0 0 u 0 0 
;;o l 0 0 0 0 0 0 0 2 0 0 0 3 0 0 0 .) 
31 0 0 0 0 l 0 0 0 l 0 u 0 2 u 0 0 2 -.. -- . - ' .. -.a--·,.--- --·-·.,....._._..-... -·--=---

'l'O'l' JiLS J9 6 0 2 .36 4 ;, 2 7 0 0 0 ~ 10 3 4 

TOTAL 47 45 7 99 99 z 
I --- Iii _ ... ._ •• 1:.:1 ----e--- -··- .. ·- II: 
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l'l 
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2.3 
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l 
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5 
s 
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5 
8 
5 
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s 
7 
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4 
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6 
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4 
4 
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5 .. , 
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6 
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5 
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u 
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0 
0 
0 
0 
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l 
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0 
0 
0 
1 
0 
\) 

0 
0 
0 
u 
0 
0 
IJ 
0 
0 
0 
0 
0 
() 

0 

.P 

3 4-10 

0 
0 
0 
0 
0 
u 
0 
.() 

0 
0 
0 
\) 

u 
0 
0 
0 
0 
0 
0 
0 
0 
u 
u 
u 
0 
0 
0 
0 
0 
u 
0 

0 
0 
0 
0 
0 
0 
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0 
0 
0 
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0 
0 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
l) 

0 

l 

0 
2 
0 
0 
1 
0 
0 
l 
CJ 
0 
3 
2 
4 
1 
l 
l 
l 
2 
2 
u 
3 
l 
2 
0 
l 
5 
1 
l 
3 
0 
3 

2 

u 
0 
0 
0 
\l 
0 
l 
0 
0 
2: 
0 
0 
0 
0 
0 
f) 

0 
u 
0 
0 
0 
u 
0 
0 
0 
0 
0 
l 
0 
IJ 
0 

c . TOTALS 

.3 4-10 l 2 3 4-lo l 2 3 4-10 
== tft' Ldii:iictt¥ *A tg 

0 0 0 0 0 0 2 0 0 0 2 
0 0 0 0 0 0 7 0 0 0 7 
0 0 0 l 0 0 s 2 0 \) 7 
0 0 0 0 0 0 6 0 0 0 6 
0 0 0 0 0 0 6 0 0 0 6 
0 0 0 0 0 0 8 u 0 0 8 
u 0 \) 2 0 0 5 3 0 0 8 
0 0 0 0 0 0 50 0 0 s 
0 (,) l 0 0 0 7 0 0 0 7 
0 0 0 ;t IJ 0 s 5 0 0 10 
u 0 l 0 0 0 ll 0 0 0 ll 
u u (,) u 0 u 4 0 ~ 0 !; 
0 0 0 0 0 0 9 0 ~ 0 ~ 
0 u l u 0 0 b 0 0 0 6 
0 () .l u u 0 8 l \) 0 9 
\J 0 u 0 0 0 7 li 0 0 7 
u 0 10 u 0 9 0 0 u 9 
0 u l 0 u u ? 0 0 0 7 
0 u 0 0 0 0 6 0 0 0 6 
u u 0 0 u u 3 0 0 0 3 
u 0 u u \) 0 8 u 0 0 8 
u u () 0 \.1 0 8 0 u 0 8 
0 0 l u u U ~0 0 0 0 l.O 
0 0 0 u u IJ Q 0 0 0 6 
u u J u u u 10 0 0 0 10 
0 o 0 0 u 0 lO 0 0 0 10 
0 0 0 0 0 0 10 0 U 0 lU 
u u ; ;( l l) 9 3 l u 1.3 
0 0 3 0 0 0 ll u 0 0 ll 
1.) 0 u u u u 4 0 u v 4 
u u l.} iJ u lJ 9 (j u 0 9 : 

________ ._,__ _____ ,Ia'#.,._ ····- ~~--.. -·-------..... --------·-· ..... - -·· - .. ·--·------------~----------=-.... --_,..~~.- Clj' ., 
'i'OTJ,f.b 161~ 3 0 0 /~l. 4 U 0 16 'l 1 o 2;;!J. :!.i+ 1 ; 

...,_ .. ,_. ___ .1'0.:.1---'f--... -· ... - ... &. ............ _ ... ___ ~=-- ~- ........ _ ..... __ ..,._.:-_ ...... .-... ;:...--..~ .. _.., ___ ----- 0 v 
.. _ ---------------------~ If 



l!l!.B. 1 
2 
3 
4 
5 
6 
7 
8 
'l 
0 

REF ID:A65650 

l 2 34-10 1 2 3 4-10 l 2 3 4-10 
c:ee "let C#*# 

50 0 0 0 0 0 0 0 0 0 0 
8 l 0 0 2 u 0 0 0 0 0 0 
50 0 0 2 0 u u ~ u u \) 
9 0 0 0 l 0 0 u b u u u 
"J 0 0 0 0 0 0 0 l 0 0 0 
9 0 0 () 2 0 0 0 l 0 0 0 

10 0 0 ~ 1 0 0 0 2 0 0 0 
8 0 0 0 0 u u ~ 50 0 u 
7 0 0 0 0 0 ;t 0 2 u l 0 
1 6 0 ·l l 1 0 0 5 4 0 0 
"J u 0 (J 0 0 0 0 l 2 l 0 
0 50 0 010 0 0 l 0 v 

~ 6 0 u 0 0 0 0 u 0 l 0 0 
14 6 u 0 0 2 0 0 0 0 0 0 0 
15 6 0 0 0 0 ~ 0 0 l 0 0 0 
16 6 0 l 0 1 0 0 u 2 0 0 0 
l? 4 0 0 0 ~ 0 0 0 0 0 0 u 
18 8 0 0 u 0 0 u u 2 0 0 0 
19 ll 0 0 0 J ;c 0 0 ll l u u 
20 6 0 u 0 2 0 0 0 2 0 u 0 
2l ~ l 0 0 0 1 u 0 l 0 0 0 
22 ll 0 0 0 1 v u \) 0 0 u 0 
23 5 0 0 0 0 0 0 0 2 0 \) 0 
24 8 0 0 0 0 0 t) 0 0 0 u 0 
25 8 0 0 0 1 l 0 0 0 0 0 0 
2o 7 o o o o o u u o u u u 
2'l J 0 0 0 0 0 0 u 0 0 0 0 
2g 5 0 u u l u u 0 0 0 0 u 

_£L_ _ _L,_Ll ___ .Q_ 0 w.l __!L_J) 0 ____ q___y __ o 1 

:r 0 T A l. s T01'JIL 

1 2 3 4-10 

5 0 0 0 
10 1 0 0 
9 IJ u 0 

lb 0 0 0 
10 0 0 0 
l2 0 0 0 
13 0 0 0 
1) 0 0 0 
9 0 3 0 
7 ll 0 1 

10 2 l 0 
0 7 0 0 
6 1 0 0 
8 0 0 0 
'l 
9 
6 

10 
25 
10 
4 

J2 

2 I) 0 
0 l 0 
0 0 0 
0 u 0 
.) 0 0 
0 0 0 
2 u 0 
0 0 0 
0 0 0 
0 0 () 
l 0 u 
0 0 0 

, = 
s 
ll 
9 

16 
lO 
l2 
13 
l) 
L! 
19 
l) 
7 
7 
8 
9 

J.O 
6 

lO 
28 
lO 

6 
l2 
'i 
8 

J.O 
7 

0 0 0 ) 
t> 0 0 0 6 
6 _Q__~_q__!, ______ _..:J._~~-.. 

T·\T£-L!-' l!V" ,'l J. ] ''3 n , ..- ,-. 1 ~v ~-;;;~ -'~ JY - • r. \3 2 l) 40 "t ;?. • ?..57 JO !i 2 ... -.. ·----.. ._ ... --·--~--·~ ...... .._. ____ .. ..,-.. ""-IC.-----~---- ______ .,....,.,. ___ ... _ __..___...,... ______ .,._-., . ..,.. ........ ,._ • --.--~r_...:.,~r..~ 



REF ID:A65650 

--612.2 tfAI 81 ll!X taYI!IMI gr 8.r.CKD'T.1QI!e; 

~Itii 0!' 
I •• c TOtal.& TOTAL ~ 

u~ 
3 a~ 1 2 4-10 1 2 3 4-10 1 2 3 4-lO l. 2 3 4-10 

MJthCH l.- 0 2 3 1 0 u u 0 0 0 1.) 0 0 2 3 l 6 
2 5 u ·l. 0 ].. 0 u "' l 1.) u u 7 0 1 0 8 
3 4 0 1 () 1 0 0 u u 0 u 0 5 0 1 0 6 
4 0 4 l 0 0 1 0 0 0 l 0 u 0 b l. 0 7 
5 6 0 u 0 1 0 0 u u 0 0 0 7 u u u 7 
& 4 0 0 0 0 u u u 0 0 u u 4 0 0 u 4 
7 5 0 0 1 2 0 .U 0 u •\J u 0 7 0· u l 8 
8 6 0 0 0 0 0 0 u fJ 0 u u 6 fJ 0 u 6 
9 8 0 0 fJ 1 u. tt u 0 u u 0 9 0 u 0 9 

10 7 2 u· 0 0 0 0 u \) 4 0 u 7 6 \J 0 l3 
u 4 0 u. u u 0 0 u 2 0 u 0 6 u u 0 6 
12 4 0 u 0 u u .0 0 l u \) u 5 0 u 0 5 
13 6 0 0 0 ;t u \) u 2 fJ u u 10 0 0 0 10 
14 7 0 0 ·0 1 0 0 u 0 0 0 0 8 {). 0 0 8 
15 6 0 u 0 0 0 0 u 0 0 u 0 6 u 0 (; 6 
16 6 0 0 0 0 u u u 0 0 u 0 6 u u u 6 
17 ' 0 0 0 1 0 u u 1 0 0 0 7 u 0 0 ? 
l8 5 \) u \) 0. 0 u 0 l 0 0 u 6 0 u 0 6 
19 2 0 0 0 l 0 0 (J 0 u u u 3 0· 0 " ;; 
20 s 0 ·U 0 0 0 u u \) u u 0 s u u 0 5 
2l. 3 l) u 0 u 0 u oJ u u u u 3 o. u 0 3 
22 7 0 u u 1 0 u 0 u u u o. 8 u 0 0 8 
23 6: 0 o· 0 0 u 0 u 0 0 u u 0 0 0 0 6 
24 7 u 0 0 0 0 0 0 l) 0 u 0 7 0 0 u 7 
25. ·5 0 u .0 0 0 u " l IJ u \J 6 0 u u 6 
26 7 u 0 u u u u u 0 u u 1.1 7 0 \.) u 7 
2.7 " 0 u 0 0 u u u .1. u u u 7 u: u ·u 7 
28 ~ u u u u u u u u iJ 0. u s v u v s 
29 J. 0 u u 2 u u u l u Oi. 0 b 0 u 0 6 
3U s u (J u l u IJ u 0 u u u b 0 \J 0 6 
l u 0 .u -0. 0 " Q u 0 iJ 0 5 u u u s .. 

v .. 
'I' 

:coT.~\Lb 154 8 6 
.. 

2 l~ l u 0 ll s 0 " 18\J l4 6 2 : 
I 

Ill 

16 16 
IE TOTAL 170 202 2~ 
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lQ Annex 3 contains the following: 

(a) Basic onerational data used in the calculation 
of contact probabilities and contact coefficients, 
Tables 1 and 2; 

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

(c) Contact coeff1c1ents for monthly intervals and 
averages for periods, ~able 4o 

(d) Data on attacks and ship einkinge, Table 5a 

2~ !n comnuting contact coefficients, equation (2) of 
Part 3 of the text is used; namelyg 

where 

" = CA ~ 'if! 

Q • the COl1tact coetficientD 
A = the area under consideration; in U11s 

study, the region lying between 
40~=630 N, 25•-soow and 48°-63°N, 
l5°-25°W; roughly, 3 million square 
miles; 

N = the average number of convoys in the 
area during a given intervale This 
ouantity was determined from the Cominoh 
daily plots of submarine and convoy 
t)Ositions .. 

T = the number of U-Boat days s:oent in the 
areao This quantity was determined from 
the dally listings in the BdU War Diaryo 

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

NOTE~ The term 11 contact'1 is used in 
the sense thet a given convoy is con= 
tacted only once, regardless of the 
number ot U-Boats that actually contacted 
ito T.b1s rule is adhered to even 1n the 
case of a convoy that, having been once 
contacted and subsequently lost, was 
recontacted laterp 

TOP S ~ C RET .CANOE1 
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The value used for the number or contacts, C# 1s 
obviously a very critical quantity 1n the determination 
of the contact coeffioiento The chief source ot in
formation on convoys contacted is the BdU War Diaryo 
•rne U-Boats were required to reoart every sighting f?t' 
a convoy, and the War Diary consistently mentions these. 
In doubtful cases a check is provided by comparing the 
renorted location of the contact with the nos1t1on of 
the convoy given in the daily u-Boat plots: which also 
plot the convoy positionsa In a few cases in whiCh the 
ttar Diary was uncertain whether a contact (or attack) 
was 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
lieved that any errors 1n the determination of the 
number of convoys contacted are so small as not to 
significantly affect the average values of the contact 
coefficients for the three Periods I, II, and IV, and 
hencea the general conclus1ona stated in the reporto 

rrnp ~~l&'f )o ... 2 
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~ ~F);~~~~~ Ot' ~:CtK 
(L0)2271-52 

!QLJi 1 

BASIC OPERA'l'IOlfAL DA.'l:6 

"'._.,. 
Oo:avor Wo.of 'U-Icat Ships 

Month CoD!9}'B l}gt- Copqq pay, __ Cptp.gt;g hp]s 

1942 J'Ul7 18 2216 1.0 506 2 7 
Avgust 17 226 7-3 811 6 19 
September il 26o 8.7 U58 1 20 
October 224 7.2 1411J 1 23 
Tlwembet' lit-

~ r.o 8\5 1 2S 
December 16 s.o ,_1 -Total 100 l:J€1 i.6 5675 n 121 -1943 Jall'\lar7 16 irs 1:6 ~~ l ~ 11 a'br"DB.!'J' 11 
1-iarch 16 239 1·1 1'141 s 
April 16 1811. 6.2 1594 8 20 
!-iq 20 252 S.l 1733 9 19 

Toi!!l n );o65 z.J ze 311 :1.21 
Sep. (16-jO) 

12 
103 6.g .~ 3 6 

October 201 6.5 2 II-
WoTember 12 11f2 If.. I 810 2 0 
December 13 169 5.6 852 1 0 

19'4'4 JamJa~ 12 168 5.6 l~ ' 3 
Peib!'l.'lS!-7 12 1116 5.-0 1 
March 13 159 5.1 676 1 0 

Total !I lOSS 5·6 ' 511&6 ,.6 ~~ 

G.t-tAnd Total 266 3514 6.7 18.,666 91 263 

~eP SEeftft )o-3 
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:-.. TA:BLE 2 

BASIC OPERATIONAL DATA \ri!Tn RESPECT TO COJ.1PROM!SE- :BY X=B ImEt,I.X~N@ 

TOTAL NOT COMPROl-1ISED CO!<~Ot.t'ft:SlllD _= ll'ot&l 
Average Ave~aga Avaraga 

No. of Oonva,r No. of No. ot Convoy No. of No. of Convoy Wo. of 
!!£ M.on11_h .Q,Q.nvon ~ Convm Qsn~sl.~ii Oonvo:v"- l?ge ContQZa Cont&.oii ~p.voKv. ~~ Q.2p~ ~ 

1942 Jul;r 18 246 SoO 2 11 151 4 .. 9 0 1' 95 - 3.1 2 
August 17 226 7o3 6 9 116 3o8 3 g 110 )o5 3 
September 19 260 So 7 1 12 161!. . 5.,5 4 1 96 )o2 3 
October 16 22~ 7 .,2 - 7 14 200 6e4 6 2 24 - OQS l 
November 1~ 209 7 oO 9 8 · 124 4o2 6 6 85 2oS 3 
Uecember 16 196 SoO 6 9 81. 2o7 · 2 7 115 ;.1 4 
Total (100) (1361) (7,6) (37) (63) (g36) (~.1} (21) (37) (5.,25) (? 99) · (!§) 

1943 . JaDUa.17 16 222 1 o) 7 6 123 4ol l 10 99 )o2 6 
February 11 16g 6oO 6 6 95 3.4 3 5 13 2o6 3 
Maroh 15 227 7..-3 1 1 17 0.55 1 14 210 6oS 6 
Apr.il 17 190 6 .. 5 9 6 68 2a3 2 11 l2S 4o3 1 
~ 2o 252 3ol 9 ) ~? Oo7 1 17 230 7o4 ~ 
Total (79) (1065) (7,1) (381 (22) (325) (2,.g) (8) - (57) j74o) (4 99) (30) 
Sap.(1&,30) 9 103 6 ... 9 3 9 103 6.9 3 0 0 0 0 
October 16 201 6o5 2 1) 160 5o5 0 3 41 la3 2 
November 12 · 14E 4 .. 8 2 12 1~ . I+.,S 2 0 0 0 0 
December 13 169 5o6 1 12 156 5..-2 1 l 13 0)·1- 0 
Je:D.UEJ.r7 · 12 · 16S 5o6 3 12 168 5a6 3 . 0 0 0 0 
FGbrua.ry 12 146 5.,0 4 12 1ij6 5o0 4 0 0 0 0 
March 13 159 5 .. 1 1 13 159. 5 .. 1 1 0 0 0 0 
Total (ff/) (lOSS) (5 .. 6) (16) (83) (tQ3~) (5.,3) (14) (4) (54J (Oa~51 {2i_ 

G1•and To·t!!ll 266 3514 6 .. 1.!. 91 16g 2195 4o0 4) 98 1319 3aJ 48 

'I 

-i 
i 
~ 
() 

"CC 

I 
"" ~ 
0 
u 

(\.1 -.t 
(!} 

0 
rl 

0 

~ 
~ 
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!ABLE 2 (CgatiDMA) 

:U.SJC OPJIIA!IOIAL DA.TA Wl!R P§PIC! '1'0 COJ!P1tOMISI :BY klJ l!TJILLIGE!CE 

1\ Deatpated 'bJ Wot Deatpatecl 'bJ' 
J. OOMPllOMldD: 1.411 tm: ggsu&oa OOMPROMISID: •a for SlD!m~&SI! ,_ 

ATel'a&'B AY81'AS8 
~ Jto. of CoD.VOJ' :ro.ot Wo. of Conw;r lro. of -0 liE HoJth gopyozl Dra 2R'YOXI Ooptagtg aavors DRI Conyozt Ooatact• ..:3 -

191J2 .T1l17 0 0 0 0 1 95 ).1 2 
Auauat 1 18 0.6 1 7 92 2 .. 9 2 
September 0 0 0 0 7 g6 3-2 3 
Octo bar 0 0 0 0 2 24 OCII 1 ..,.'b .. 1 12 o.lt. 1 5 73 2 .. 4 2 
Dec•'b• 1 8 0.3 1 6 107 3.4 3 
!oal {3l l31l lo.g} i3l ~El {lt.lll 12-Zl ,131 

19-3 J8D'~Ja'f7 3 l; 1.2 3 7 61 2.0 3 
l'ebruar:r l 1.5 2 2 30 1.1 1 
March 82 2.6 Jt. s t;;l 4.1 2 
April ~ 39 1., 2 8 1= l·o 5 
Mq 81 2. 6 11 .s 2 
~ota} ~211 ~283l ~1.~} ~1I~ I (36l '!t5.Zl ,3.0} ,131 
!ee\.(16-30) 1 (c) 13 (o) o.g 0 0 0 0 0 
October 7 (o) ~(c) 2.0 2 (a) 0 0 0 0 
lloY811b.- 11. (a) (o) 1.5 1 (b) 0 0 0 0 
Decem be 2 (o) 27 (o) o.g 0 0 0 0 0 
JaDU&ry 0 0 0 0 0 0 0 0 
l'e'braat7 1 (c) 12 (c) o .. 4 0 0 0 0 0 
March 0 0 0 0 0 0 0 0 

! 
Total (15)(d) (159Hc) (l.2Hc) (3) 0 0 0 0 

{4J,•l . ( ~4 H rtL ___ ~fiH e l {2} 

39 (d) 480 (d) lo2 (d) 23 70 944 (e) 2.,8 26 
28 (e) :f75 (e) lo2 (a) 22 

:: 
'i' 
"' :! 
I 

!i 
f 
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SECURITY INFORMATIOr~· 
(L0)2271-52 

PUC-NSS-3U 

(a) lst:l.mated. !he llcJU dlar.r from 16 October 1943 to 
31 Oato'b81' 19~3 is Dot a-raUaltle. 

(b) JdtJ peaaecl the aonv07 I'OUe OOI"''act't7 fltom ,_,. 
acant7 '1-11 !atelligenoe cm •-..:1••' -routes. 

(a) Vam'bara dest~r»ated bl' (a) ,..w. to COBY07'8 wbtoh. 
ln the 41ar71 MU menttoa epeelf\aall.7, atatlq 
that li-'B "t)t'OTlded. so• lDfor.t!oD tbat t.21flueDCed 
his dt.Rpoat tion of the U.Boat poapa. Dari~~g 

Pertoa IV the intel11181lM afttla'ble to 'Bdl1 oosalnect 
onl7 scaat)" lDfOI"Mt!.on conael'll1Jtg atraMler routn 
ud earl7 ralldesv0111. so• of vldcb wa actuallJ' 
false. !he IIUilbers elva lD the 8 COMPROIIISE'D-'.l'MA.L 
col11111n• per\alD oal7 to tl»ae COil'mJ's for which the 
ev1deDCe iDdtcates that 1-B aetu.'\l]T bad usefUl ~ 
tntelllpnce. This apla1118 the dlsarepAJlel betveD 
this col'UIID aDd the ned 0118. 

(d) !L'hese IIUilbera a!'e baae4 on the JIIIJI'bara expla!Dad 
ia (c). 

(a) !heae Da'b81's 81"8 basad oa tbe f't.garea iD the 
"00MPROMIS1m-'l'O!'A.L colaa•; t .e. • the 'P&rtlc'Ular 
CODYOJ'S are constd.ered to bat a beaa actu'lll ~ 
coJnpromtaed 'b7 tbe x-B aftlla'ble. 

)o-6 
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OOHT.aCTS Pi.It C~VOY Dei PJtik IJ-JK>.eT DAY (p) 

!!!!:Month Po pl p2 !1 ~ 

(Jilul.tipq er.ll numbers by lo-4) 

191.2 Ju.ly 0 12.6 (1) 12.6 4-8 
Aug. '1.6 10.2 20.7 8.1 9-9 
Sept .. 6;3 8.1 (1) 8.1 6.9 
Oct .. 6.,3 9.0 (i) 8.'7 6.6 
HoY. 17.1 l2.6 29.7 9.6 l5-3 
Dec. 7.8 ll.l 3<).9 9-0 . 9-9 
Average 8.1 9.9 28.0 8.6 

194.3 Jan. 2.1 14.7 19.2 12.0 
Feb. 6.,3 8.1 9c0 6.6 
Mar. 10.2 4.8 8.4 2.7 
Apr. 5.4 10.2 9.6 10.5 
Mta.y 7.8 6.0 12 .. 9 2.4 
Average 4.7 7.8 11.5 5-5 

Sept. s.o (1) (i)(e) Od (~~ 
Oct. 0 17.0 17.0 (1 
.Nov. s.1 (1) (i)(e) tS.4d (1) 
Dec. 2.4 0 0 (i) 

1944 Jan. 7.5 (i) ~i)(eJ (i)d (1) 
Feb. 12.0 (i) i)(e) Od (i) 
M~:~.r. 2.7 (1) (i)(e) (i)d (1) 

Average s.6 1.3-4 l3.4(e) 6.8d (i) 

Average :Cor 
Entire Period s.8 9.5 14.8e l.).2d 6.8 

(i) ~ Indetermi.Date - i.e., there were no 
convoys of the respective categor,y 
present in the area during the period. 
in question. 

(d) 5o (See Bote (d) on Table 2 of &max 3) 

(e) s (bee note (e) on Table 2 of Armex 3) 

PIIOC-OSS-346 

' 

8.8 

7.8 
6.9 
5-4 
8.'1 
6.) 
6.9 

8.0 
,3.6 
5.1 
2.1 
1.S 

12.0 
2.7 
s.6 

7.8 

Botee 

i 0 • Cont&cta 981' CODY07 
Ilq per u-aoat ccm-
sideriAg onl.7 c011-
voys not. compromiaed 
by X-B intelligence. 

P1 S. Contacts per Convv.y 
Day per U-8oat con-
sidering only oca-
voys compromised by 
X-d intelligence. 

p2 s Contacts per CODVOT 
Dq per U-Bo~r.t c011-
sidering only thoee 
compromised convoya 
specifically desi&-
DEI.ted for oper~a.tions 
by BdU utUizi.ng 
X-B intelligence. 

.P3 s. Cont~&cta per CODVOT 
Da,y ,&~er U-J:Joa t con-

.s1der1Dg only those 
convoys compromised 
by X-B Intelligence, 
but not &,t)ecific&lly 
designated by Bd1J £or 
oper~:~.tions. 

P • Contacts per ConYOy 
~ 981' U-Boat cOD-
s1der.l..ng b.ll CCXlVOJS, 

compromised or not. 

(The source for data far 
if2 ad P.3 is the War 
DiU7 ot BdU.) 
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SECURITY INFORMATION TtMJ·\ 4 
CONT.aCT CUP1'1CIP!!6 (¥} 

Ye&l.• Month "o ~ ~ "' - (aquu.. mil.8a per n8i) 
J.9~ cluly 0 .3800 (i) .3900 

August 2900 .3150 6400 2500 
Sa ,Pt. 1850 2400 (i) 24,a 
Oct. ~ 2650 (i) ZIOO 
Nov .. .5100 .3800 8950 29W 
Dec. a3SO 3450 12500 2750 
Jt.varage 2450 29.50 8400 2600 

19.43 Jan. 600 45SO 6000 7100 
Feb. 1750 2250 2500 1850 
Mar. 3lSO 1500 2600 850 
Apr. l.600 3U50 2900 ,3.1.50 
May 2450 18.50 4000 ?50 
Average 1400 2350 31.00 1650 

Se,9t. 23.50 (1) O(d)(i)(e) U.J 
Oct.. 0 Sl.OO 5100 (1 
Nov. 15.50 (1) 2.500 d i e {1) 
DI1Co ?00 0 0 (i) 

1944 ,J .&.11. 2250 (i) (i}{d)(,)(e) (1) 
}'eb. .3200 (i) O(d)(i)(e) (1) 
Mar. 850 (1) (i)(d)(i)(ej (1) 
Average 1550 4050 2050(d) (1) 

40SO(e) 

ATerage for 
Entire Period 17.50 28.50 .3950(d) 2050 

.44SU(e) 

(i) ":a Indeterminate - i.e., there were no 
convoys oi' the res;ective cateior.v 
present in the area duriDg the perio4 
in question. 

(d) 5 (See .Note (d) on Table 2 of sm.nex .3) 

(e) 1J!! (See Note (e) on Table 2 of ADDU 3) 

]o-8 

'"" -
1450 
30SO 
21.00 
2050 
4SSO 
2400 
26~ 

2300 
19SO 
1700 
2600 
1.900 
20.50 

2400 
uso 
l.SSO 

6SO 
2300 
.3500 

8SO 
1?00 

2350 

" 0 s Contact Coe1'tic1eat 
consideriDc O'DJ.3r ooa
voy& no~ oa.promiaed 
by X-8 1Dtell1genoe. 

~ 5 Cont&ct Coeti'icient 
COI1&1der1Da onl¥ Ul. 
convoys CGal!lZ'GIIiseci b,r· 
x-a intelligence. 

~2 5. Contact Coetf'icieat 
considering only' thoae 
convoys a~ci1'1cal.l7 
designated. for O.ll)~r.., 
"tiona by J3UU utiliail:lg 
x-a intaW.gace. 

Q3 1r: ContAct coefficient 
considerms ODly tho• 
convo;ya coml)romiseti b7 
X-B intelligence, hilt 
not d.esip&tea as such 
by BdU. 

C. '5 Contact caefticient 
consicier:I.Dg &l.l convoys, 
comgramiaed or not • 

('l'he aource tor &.teL for 
~ and "'J 1a the War 
Diary of ~dU) 

TOP S E ERE TcANOE 



(\I 
:.c-.. 
p 

M ,._ 
l"IJ 
C\1 , ... 
(.) 

~l ...... 
July 
August 
sep~,ember 

October 
November 
Dacember 

Total 

Janua.r7 
J'ebr~..ry 
Mal"oh 
Apr!.l 
Ma7 

Sep. (16c--30) 
October 
!lovember 
December 
Januar1 
ll'ebl:'Ual'7 
March 
Total 

REF ID:A65650 

O"VERALL 
=---------~--i=tt=a~ck_s ____ S_M_p_• __ S~--
CPnvQJ's Oontacts (a) (b) '! (a) (b) 'l 

w= ' em -=--==---- ~--
Hi 
l.T 
19 
16 
14 
16 

100 

9 
16 
12 
13 
12 
12 
13 
§Z 

2 
6 
1 
7 

l 
__ 31 

::s 
2 
2 
1 

' 1 
16 

91 

2 0 
2 2 
:; ) 

~ g 
3 2 

15 _16 

2 
4 
6 
6 
8 
5 

31_ 

6 
6 
g 
4 

2 
2 

2 
1 

? .. 5._ I. 

7 
15 
18 
19 
21 
22 

1!12 

5 
3 

0 
0 

0 7 
24. 19 
3 21 
4 23 
T 28 
3 25 

2l_W 

1 
1 

3 3 
l 1 

6 11&. 
....... w'Q. 

Convo1's 

11 
9 

12 
14 

8 
9 

9 
13 
12 
12 
12 
12 
13 
81 

16S 

At tReks 
Conte.ots (a) (b) 'l' 
--- - ..,_._ c=-=-

0 0 0 

~ 
6 
6 
2 

l 

1 1 
2 l 
3 3 
0 5 5 
?. 0 2 

3 ).0 18 
~"''Il 11r 

1 0 1 
2 1 3 
0 0 
0 2 2 
0, 0 

1 1 2 
0 0 
0 u 
0 0 

11 2 
13 1. 
19 4 
0 6 
9 0 

'-2 1] 

i~ 
23 
6 
9 

65 

3 0 3 
lS 2 20 

0 3 3 

0 2 2 0 3 3 
0 1 1 0 1 1 
0 0 

1 1t ~ __ 5 ~ _10 

12 17 29 7P1 23 101 

AttaokB Ships Sunk 
Convoy a Contacts (e.) (b) IJ.' _ (a) (b) f --=--= ~ ~~~~~~ 

7 
8 
1 
2 
6 
1 

.Jl_ 
10 

1~ 

0 
3(e) 
0 
1 
0 
0 
0 
4 

2 
3 
3 
1 

~ 
16 

6 
g 
7 s 

2 

2 0 2 1 0 7 
l 1 2 4 2 6 
1 2 3 5 2 1 
0 0 
2 1 ) 21. 
1 2 3 13 

L6 11 5o 

2 
0 
4 
3 
2 

1 

1 

1 

1 

5 
3 

' 4 

2 

2 

1 

(Table 5 Continued on Dext page) 

Att~wks ~·iolding 3 or moro sinld!!.ggo 
Ai.~i.iacks yielding 1 ... 2 sinkinge • 
.i\~tta.cl\:9 ;vis:t.diD~: at least one si:nld~. 
!~oto: Only those attacks ;:;lelding e.t least o:ne si.nld.Dg are cons1daa'ad. 

(d) SGe Note (d) to !able 2 c~·Annes ;. 
(e) Saa Nota (0) to Table 2 of Ann~~ j. 



REF ID:A65650 
~ABLE !3 ~CgntS:DUed) 

~TTACX§ ANn §!liP Simt:IlUS 

Desipa ted b7 l'dlJ Bot Designated 'bJ :BdU 
OOMPROMISDD: for Ql!ara tlcma COMPROMISED; f.9E S!a1r1~1onu 

~ Attacks Ships SuDk Attaab Shipt Sunk 

e 9.Qnvo71 Cgn!iacS~- ill ill ..L w. .{1?1 coL Q.,QDI0%1. .2Aaua~a .w.. .l\l. ....L.. .W.!JUL 
1942 JTJ.l.y 0 0 0 0 1 2 2 0 2 { 0 ~ C\J - Auguat 1 1 0 0 1 2 1 1 2 2 

0 September 0 0 0 0 7 3 1 2 3 5 2 1 ..:I - October 0 0 0 0 2 1 0 0 
Jlovember 1 1 1 0 1 16 0 16 2 2 1 1 2 5 1 6 

• Decemi1er 1 l 0 0 3 1 2 3 13 3 16 

Total 3 3 1 0 1 16 0 16 3!! 13 6 6 12 !~ s 4g 

1943 J&n'fl8r7 3 3 1 2 3 12 2 111- 1 3 1 1 2 3 2 5 
J'ebrua!7 g 2 0 2 2 0 2 2 2 1 0 1 1: 0 1 1 
'Maroh "' 4 0 4 43 0 43 8 2 0 1 1 0 1 1 
April a 2 1 0 1 

' 
0 3 s 5 2 1 ,. 10 1 11 

Mq 6 1 2 3 3 7 11 2 1 0 1 13 0 13 
Total 21 li 1 6 13 62 I 6~ 36 13 4 4 s 2§ 2 31 
Sep.(16aJO) l(d) 1(e) 0 0 0 0 0 
October 7(d) 3(e) 2 l 1 2 3 1 le. 0 0 
November 4(d) O(e) l(d) O(e) 0 0 
December 2(4) O(e) 0 0 0 
JB.J1U817 O(d) O(e) 0 0 
February 1(4) O(e) 0 0 
Ka..tt~h o(dl o.<•J 0 0_ 

Total l~(d) 4(e) ~ 2(e) 1 1 2 ~ l 4 0 0 0 0 0 0 0 0 

39(4) 2S(e) 2~ 22(e) 9 7 16 S1 8 89 10 26 10 10 20 60 13 73 

Attacks 7ielding 3 or more sinkiugs. (d) Sea Bote (4) to !able 2 of Annex 3. 
..~\ttacks yielding 1-2 siDkiugs. (e) Sea 1\Tote (e) to Tabla 2 of Amlax ,3 • 
Attacks 7i0lding a.t least one einld~. 
:i!iote: Only those attacks yielding Rt least one siDkiJJB are considered. 



'i'OP SSGM'i' ~' 8 ~F ;.t.OW~~~~~22'11 52 r ~ n CK -

SEQ~RIN INFORMATION-
.~.nmx t1 .. 3 .AttLE I 

DECRYP11IONS ON INDIVIDuAL tJ-BOATS 

u- Date of Date of Dela7 S.n Daya Attaek ······-Boat Message Position Deo~ in ment 
. or Rf!.. ttcm Pex-1i - .... 

U-43 20/? 20/rt 9 cia. 0 
23/7 23/7 18 0 

31/7 Sl/~1 z/e 
... 

u-56 1 4 l) 
1/8 1/.8 1 1 
4/S 4/S l~ 0 
6/8 6/.8 8 0 
B/B eZs 14 0 

10/8 10/!l 7 \ 0 
10/8 10/8 9 0 
14/6 14/8 5 0 
rf/a 17/8 4 0 

U-57 2'1J/_6 29/_6 14 0 
24/V 28/7 ll. a 

U-8·1 18/6 20/6 5 2 
3/8 3/8 13 0 

14/8 18/.8 5 4 
18/S 19/S 3 1 24/8 

U-86 18/8 flo lnf''= 0 0 
~0/P. Y.ro tnto 0 0 

1-92 26/S l/6 1.2 (, 

8/6 8/6 3 2 
ol-: 9/6 4 1 ..... ' !-

., 
,,, IJ (, J.CJ.'b .. 

U-107 4/S 4/S 12 0 

oU-11'1 21/'1 2'7/"'7 ·6 0 
50/7 l/.8 2 4 
1/8 l/8 1 l . 

u-11s 13/5 R/6 ;1 , 12/6 A .. 
9/6 9/6 2 0 

l0/6 10/6 ~ 0 
:n/e 11/5 4 c 
*!~ one ... ao,- al'ter p~r1od ot peril expired .. 

PRNC-Nss~,P SEO'FIB'f 
T 0 P 4oS-E C R E T CANOE 



!Of SIGRB! ~ ~F );~p.!l~~-0 1' . ~ or. \::; :lt:U) )22?1-~2 

St:.(AUftiJJ INFORMAfiOt~~ • I 

TAP_!:!~ ( c,optinu.ed) 

u- Date of Date of DelaJ 1D Da111 Attack Aaseaa-
P,.os·l; ~~P.:ssag6 Poaitio~1 D8Cl'JP ... in ment 

o:• Rl~.t tion Peril 
_ ..... loA: ... _=:-..... ~...._,....- ......... _,_.111'\~·· -

U-l.~i5 8/9 8/S 5 dao .o 
u .. l.:;~.; 29/E· S/8 6 4 

18/6 2'7/6 5 9 

U-129 10/8 10/0 11 ·o 
14/8 l4Za 5 0 
17/.8 l9Zs 4 2 
20/S 20/S •4 1 

u-134 21/.6 21/6 13 0 
15/S No Into• • 0 

U-1:55 18/6 18/6 4 1 
22/6 22/G & 0· 

u-154 29/5 3/6 ~ 6 4 
18/6 27/6 ·5 9 

U-155 18/7 16/7 'J.U Q 

u .. Isn 18/7 19/? 12 0 

U-161 14/8 14/8 J.J. 0 

U-168 ,, lJ/.7 15/_7 5 v 
18/7 lB/7 ·'J.\1 0 

u ... l?O lES/6 16/.6 6 0 
18/6 20/6 5 2 
:ai/.6 21/6 i~ 0 
6/9 9/9 5 3 

14/9 14/9 3 0 

u-172 ll/6 ll/.6 4 1 
12/6 12/6 2 1 
3/8 3/8 13 0 

19/8 19/8 2 '3 
24/8 26/8 3 4 

.tJ ... l80 ~/,6 8/.6 3 2 
i3fb 9/5 4 l 

u .. la3 18/7 24/7 12 0 

i'6P S'B6HP1! 4o)•2 
~-PRIC-OSS-3U 

SECRET TOP 



--

SEc0BJW-1NFoR=fiDrF SYER%:~>2271~62 
AqNE>: 4o3 I 

TABLE I (con~inued) --
u- Dato or Date ot Dela7 in OafS Attack Aaaeaa41 
Boat l4essage :Position . DeOI'Jl)• ln me nil 

- • o.r R/V t1on Pe%'11 

U-185 18/6 16/G 6 da. 0 
3/8 3/S 13 0 

19/S 19/8 2 3 &4/8 A 
24/8 26/S 3 0 

0'-188 17/'7 1'7/7 13 0 
18/7 24/7 12 0 

U·l90 6/8 6/8 B 0 

U-193 26/6 26/6 
"' ·0 

u-19B 13/9 13/9 ·$ 0 

U-21l 24/5 1/6 1 5 
26/.6 1/6 '·18 0 
2~/6 26/6 ''1 t) 

u-214 a/a 8/6 ·8 2 
9/6 9/6 ·4 l 

17/6 17/6 ti 0 
25/S 25/6 12 0 
13/9 13/9 ·s 0 

u--2r1 24/.5 1/6 1 4 5/6 
26/5 i/6 12 G 

'0' .. 221 24/5 1/6 l. 5 
26 15 1/.6 12 0 
·2~/6 22Zs 4 l 
26/6 26/6 ., 

0 

tr-228 2"/5 l/6 1 ;t; 4/& B 
26/5 1/6 12 0 
26/6 26/6 7 c 

U•230 l0/8 10/9 11 '.) 
l4/8 14/a 5 o· 
19/S 19/8 P. 3 
20/8. 20/8 10 c;, 

4o)•~3 

PRIIC-NSS-)G6 

T 0 P S E C R E T CANOE 



~j{j:F ~D,:.Ap.:;~~ mnv IN fi&,w r; tit: )22'11-'62 

TA~LE ~ (cont1nuedl 

U• Date o-r Date of Dela7 1n Dara Attack Asseae• 
Boat Message ·.Pos i tiOl'l DGCX'7P•• in JGGDt .·.r. 

..E,.X' ft!v; 0 
t1on Per11 -- • 

t1•232 24/.5 1'6 l cla. 6 
26/.5 l/6 12 0 
26/6 26/6 '1 0 

u-25r/ 19/S 19/.6 13 0 
3/.B 3/8 13 0 

19/8 19/S a 3 

U-'262 3()/7 :S0/'1 i 3 
4~ 4/8 12 0 
9/S 9/.8 .ie 0 

10/S 10/.8 a ·0 
16/8 1eZa 4 :1 
lS/8 18/8 ·s 2 

u-s·os lS/.6 20/.6 6 a 
30/'1 l./9 2 e 

U-333 . lJ/6 9/6 4 1 
18/6 18/5 lg 0 
3/9 3/8 0 
6/8 6/S 8 0 

14/8 14/8 5 0 

U-33G 24/5 1/6 1 tt 
26/.5 l/6 12 0 
2e!a 26/6 "' 

0 

U-340. .. '24/7 24/7 ll ~ 

U-358 lS/.6 n.a/a s 0 
a1Zs 21/6 13 0 
19/8 19/9 2 ' . 

U-3'13 19/'1 19/7 10 0 
25/7 25/7 10 0 
26/7 26/7 7 u 
2r'f/'7 .. 27/7 6 0 
31/7 ·3J/7 l 4 

5/S 5/8 9 c . 
u-ass 20/6 ~0/6 1'4 0 

25/6 25/6 y 0 

IPQ:P S;!!;Qm;t! 4·3·4 
PRNC-NSS-3Q6 

TOP S E C R E TcANOE 



er ~F~~~~ S • IIBell!'! e - ~ r; '-' 1\. Ul)2271-61! 

fQJmff% INF0~1JDN , . 
;:·.;.:.!...:':-'..:..... .. ';';... .. ' cont1na~J 

u- Date of :}.~.,. .. • cf' i.:elay in Da-p Attack Aaaesa• 
Boat Message :'nP~ :L i;1~0!:! !Jecryp- in ment 

1.>):' H.f..'V i; J. (41 Peril --- ~.I , .. .,..w~.-; "'"'~-, •c~7!h'l~l 

U-406 23/8 23/8 4da'"' 1 

U-413 27/5 27/5 10 0 

tJ ... JtlS 19/6 19/6 13 0 
21/6 21/6 l3 0 
14/B 14/8 5 0 
19/8 19/S a 3· 

u ... 435 24~ 1/6 1 5 
26/5. l/.8 18 0 
26/6 26/6 1 0 

u .. 445 lS/9 No Into. 8 0 

U--/.55 ll/6 ll/6 ' l 
19/6 19/6 4 l 

u .... 4ao 28/5 26/5 10 0 
ala 8/6 3 2 
9/6 9/6 4 1 

10/6 10/6 3 1 
17/6 17/6 0 () 

8/9 8/9 6 0 

u .. 466 3/8 3/8 13 0 

U-48'7 2:3/6 23/6 13 0 
es/a 25/6 s 0 

u-4aa 11/6 ll/6 4 l 
15/6 15/6 ? 0 
18/6 19/6 5 0 
21/6 21/6 13 0 

u ... sos 9/6 9/6 .. 1 ... 
18/6 18/6 5 0 
3/8 3/B l:S 0 

19/S 19/8 2 3 

U-·510 9/B 9/6 4 l 
3/8 3/9 13 0 

14/8 14/,S 6 .o 
(J-51& d/.6 llo lni'o 3 0 

S/9 6/9 5 0 

!OP SESRS.I lul•S 
PRNC•NSS-346 

T 0 P S E C R E T CANOE 



!£ .J\EF ,ln.:,A_p:>~5~~ stCtmJ1.¥ IP'ffik4A:i0A ~ :c t K :c lA))2291-62 
ANNEX 4. 1 I ., f A ' 

~~~_g;_J,~l2R.nt1nu.edl 

u- :,)r;: \ :·. .,}~· . .if:r. ·~: ·~ ,:.j Delay iu Da78 Attack Aese•a-
Boat ~':1'!.:. ... =-=.~,~~i.l ~~~<~s;. ~1 on Def}r"Jpt1 O~l 1n ... t 

~ • .,..,._ • N•o,• • 
OJ.' H/V .... ...__ ......... .. _ Pez-11 -- • .;:: ... • - .W'I.!'"4.- ;t,;.r_ :· IT 

U-516 1£! 1~"1 24l7 12 da .. 0 
~&/'? 1qo Im·o 7 0 
15/8 No Info 4 0 

u ... s1a 27/8 27/6 9 0 

tJ ... 525 10/8 10/8 11 0 

tJ'w52'7 l"lb 1"1/7 .13 0 
lBZ7 1aZ7 11 0 
24/7 24/'7 11 0 

u-.530 ll/6 ll/6 4 .1 

'0'·~532 15/.rl 15f 6 0 
18/'7 24 ., 18 0 
26/7 No Into r, 0 

U-...533 lB/.7 24/V 12 b 
26/7 tto Info '1 {) 

0'·.,535 15/.6 J.0/6 ., i 
iB/6 20/6 5 2 

r.r ... sss 18/6 20/ES b ~ 
21/6 21/6 13 .o 

8/.9 azg e 0 
9/9 9/9 !5 . s 

u-552 30/.5 30/5 6 0 
3l./5 31/5 G 0 

u ... sse 24/.5 l/.6 l s 
26/5 1Zs 12 0 
26/6 26/6 '7 0 

u ... sse 13/7 13/'1 13 0 
16/7 16/7 14 0 

u-569 24/5 l/.6 5 0 
26/5 1/6 12 D 

u-571 15/6 18/.6 v 1 
:sza 3"/8 13 0 

14/8 14/8 5 0 

PRIIC -ISS -306 

T 0 P S E C R E T cANOE 



)2271-02 

.. 
!!'f1!:!LL!...n9!Jt1u~~.!.U 

u .. Date ~t . · ·Dat.e · ut Del&'f in :oars Attack Asaeas-
Boat ~essage. · Positian- DeOJ7P-· in unt - __ ... . ~r.Jtl! ..... t1on Peril 

I 

lJ'-572 
I 

l.l/6 ll/6 . 4 Cia ' .. • <1 1 
23/6 23Zs '.3: .. 2 
25/6. 29/6 . 

' 
14. 0 

3/8:. . . 3/8. 
' ·13 0 

J.sia · .. ' 
tt-590 18/6 ·. ·. .. , l 

1?/6 1'7/8 6 0 
lJ .... 591 1'11 0 
u ... sga 8/8 .8/8 :I a 
'0'•699 B11 0 

u..soo 15/.8 16,f ., 0 
1eza 19~8 lS 0 
el.Ze. 21 6 '18 0 esze aaze ' 0 
3/e · 3Ze lS 0 

14/8 14/..8 & 0 
. 'l!l/8 1'1/8 4 1 

u-eos 24/:S 1/..6 . 1· & 4/G •G 
aeze 1/_6 , .. a 
2871 26/6 0 

u-eot 1'11 0 

v-soe ·-arl/_s 1/.6 1 I eszs I 1Z8 l.8 0 
d6/8 2~l6 ' 0 

lJ'-613 17/7 17/7 18 Q 
'0'•616 18/.6 16/6 '1 0 

i9Zs 19/6 lS 0 
2.i/.6 2i/6 13 0 

' 
18/B Wo·Into ·a 0 

U'-818 . '15/6 18~6 "1 1 
aza s e lS ·o 

14Ze 14Za & 0 
l'f/8 . 1.,/8 '· 1 

'0'·621 6/9 'e.le -5 o· 
14Z9 14/S s I 
15/9 lei/9 ~ .1 

!OP SESRI! 4·)-7 ., 

PIIIC -ISS-'U 

TOP ·s E CR E TckMOE 



. ..~. ~ ~ ~6.¥~. ._ . 
TOP SICRI! ...r o~ .,:, .n -~ .n. E ~ID)ee':we 
SECU;Rll)' INFORMAIIOff. ., _ , .. ,-, :·:,: ._·; : :· . 

u
~oat 

-
U-634 

U·64l 

u-642 

U-645 

tr-648. 

• \ . 

U-662 

U-664 

U-666 

11-709 

0'-732 

u-75't 

. ·,. :;:ABIE _ _I_..i22B~tnued)::·fj•/.'. -~· ..... . 
• ·, ·.. I • ·. it '• ,.o:. '. • .. !•'"'• • ...... • 

DRte ~1'!.-. · 'OfA't$ 'l£ .. Del~!'' in· .-D~t:,ra . ·/Attack 
Ma f! s.~e:~ · P·c~;~ 1 ti aa. . Oe~ryp- . :. ; i;.'l . ·· : ::-. · .. 

: or: R/v · • ·. · ttiol.l·. · · ... P6r!l · . · 
• ......,.. ... "'fttii,AC'IIIi(,'lftl ~-·"~~~"~~~~•-....;;..... • .......... ........ ~ --------

18/6 . la/.6 · . ·. ·:·: . ~: 5:~-da (1. • ...-. • o ... ·. : ... 
19/G · · 1~Z6.: . · : ·~· · 13 · . . ~,- .. o · : ·. 
21/o · . · · 21Zo(': .. · ..... u· :~·: .·· ~~t; _·:.a.;~' . : · 
15/a · . 15/"le:,. ·.~ -~ : .. :o;., \ :':.: .r:::.::..~ .. o: 
19: 'a · · 1" e , · · · ·4 

: ••• 2 ·A ..... • .. • 3 
'- · .. ··2o"P:ta~ ·~·. " .. ;,.;; ;·~.-~ .. ·· ~::· · :; ,,..:.- · 1 20/.8 . ' - 7~ .. .. • . • . ....... . . . .. 

soi'e · ·· .=."grits .. · -~;~_:· :'.~.::io · · o 
24/5 i!_a .· ; .. : : 1 s 
26/5 1/6. . 12 0 
26/6 26/6· "' 0 

24/j; l/6 1 5 
26/5 l/.6 12 0 
26/6 26/6 ? 0 . 
2/9 2/9 4 1 

. 8/9 8/9 8 0 

17/7 17/.7 13 
18/7 lbZV · 12 
24/? . . 24/'7 11 
25/7 25/''1 10 

1~~e 1si.s s 
2~.6 21/8 18 

3/G 3/.8 13 
14/8 14/.8 5 
19/8 19/8 2 

lf11 

30/7 
4/.B 
9/8 

18/B 

24/5 
26/5 
26/6 
S/.9 

14/9 

13/'rl 

18/6 

N11 

30/7 
4/8 

. Sunk 9/B 
18/8 

1/.6 
1Zs 

26/6 
8/9 

14/9 

13/7 

·ao/s 
0 

2 
12 
13 

3 

'1 
12 

7 
6 
4 

. 13 

5 

.0 
0 
0 
~ 
0 
0 
0 
0 
3 

0 

3 
0 
0 
0 

5 
0 
O· 
0 
0 

0 

s 
0 

.. 

'lOP S"gCJiliT T ·0. ~ ~S:I C R ~ T CANOE. 

Aaseaa
·ment 



)2271-52 

TAPLE I 'cont1nua4l 

u .. Date of. Date of . Delay 1n Days Attack Aaaeas-
Boat Message . ··,Position . Dec:ryp ... ~ .in met 

•: of' P. 'v ' . tion Peril -- _......._.....~3.:-=.aA.S'In • .-.-...... ~ ... .!/c ... ......, ~--........,.._. 

U-758 e/6 a/s 3 da~ · · ·. ~: . 
9/6 

. . c;; - • 
S/6 2'' .1 

9/6 . f:/6 4 •. 0 
10/6 10/6 z . l 
r11s 17/5 5 - 0 
10/6 ·18/6 ·. 5 0 
6/9 ... 6/9 5 0 
8/9 :·· 8/.9 

.. :.- ·. 4 1 
13/9 13/9 $ 0 
14/9 14/9 3 0 

tr-759 11/6 11/6 4 1 

U-760 ao/7 30/7 2 8 
4/8 4/9 12 0 
6/8 aza e 0 
9/_e 9/S s 0 

10/8 10/8 e 0 
·10/_S 10/8 ., 0 
13/6 13/8 i 0 
14/8 14/.6 - 0 i') 

lS/8 19/8 $ 2 

0'-~47 14/8 16/.9 . s 2 
18/B 1aia 3 2 
19/8 19/B 2 l 
24/8 Sunk 2.,/8 ! -1 27/S. .. 'B 

ti'-951 24/5 1/6 1 5 
?.6/5 1/6 12 0 
S/6 8/.6 s 2 

26/6 '.26/6 ., 0 

U-953 24/5 1/6 l 6 
26/5 1/6 12 0 
26/6 26/6 7 0 

'f6P S'BCffift 



T'l'ABLF! Il 

!!!!:~ ~ .. l U...P..CAT HEfUET.LINC f!}~J:T ... ~--........ -~---~,..__. 
U-Boat Month ot ;;!!araet,er of Allied Uecrypt;1on 
:..:Num;;:;.:ibe-.r=-----'A'E!::&IIO.._ __ r"ir-., .-.•t--O!.....,tU" ... a.,.u .. on......,_._._._..~ ..... unk-------u .i_g~ll.igenca 
U•ll6 X-8 Sprin& 191,2 

u-u?· ·· x-B October 1942 
·r • • • 

'• 

u-u.a X-B _ . ., sept.. 1942 
' . 
t ·, -: ... :• ·: ... : .... 

·- . 
u-119 X··S. Feb ... 1943 

X-·B Oct., 1943 

sept.... 194.3 

Not. known.. i'roba· 
ably Octo l9lt2 

? AUJt< .194.) •· 
40'W;JScw 
cvr: it./C 

12 June 1943 
JlOff, J40W 
CVE A/C 

24 June 1943 
450W.t :t;l~ 
Surtace Sb1pa 

Act.1ve -11t. ~ad 
ot war, 

28 October 1943 
490ffJ )JO(f 
CVE AIC 

r:tone ~ rlefore decryption began 
t"unct.ioning o 

r.-ood,. Two m:Bssages invol v:t.ng U-117:. 
tJ~~anemit.ted 7 days before the att.ack., 
were d6cr;ypt.ed tfithin 2 days.·. (See 
~ect.ion 4 .. 3 .. 1 .. ) (Sailed 22/? from 
80l'(leaux_, J 

Veey good .. Mesee.gea giving her poe1 t .. ton 
tor 8-9 Jur• were deeeypf'Ad ll June-----tne 
day ~fore the at.t.scJc ·.(See ~er.t.ion 4~)-el .. ) 

Of' doubtl'ul value~ 18/6 message ( deo:eypted 
J.'J,6) gave probable rendezvous position at 
~ Rt~ .)2°W tor 21/6. Known to be rfJt,urning., 
~:hmk in BiaC&.T" 

Veey good. 2&/10 ( dec:eypt.ed 27/10) ! no 
~osition. Mentions discontinuing Je"<rti.~ 
llv!\ing because ot hea'Vl' sea.. 26/l.O 
(clecr.;·='ted 27/10) gives his position~ 81!Y8 
he is le&:<r\ng square tor 2 d.aya. 27/10 at 
llOSA (decr,y~-t~ed 1815/27Z) BdU orders re
fuelling rende~~·"'na. (Alae a message rrom 
BdU giving n/V to1· ~-488 at 37°N. ,4JOW .. 
'Z1 /l0-2042 ( decryptea ·':'150/27) orders 2 
U-Boats to re.iuel from. U·-?20., 



Atm;X 4o3 TABU:: II (oazat.inue4} 

u-soat »ontb of eharact.er ot Allied Decryption 
!umbel' ilR! ... Pil-at 91!£at1cm Sunk IntellJjjenqe I 

I I a-
N I -· Ill aT 

W\ 
U-.233 X-B Jlq 1941. S Juq 1944. lofo' •saagea tound referring to u..-2.33 tor • .... 420ft. 6Qq¥ .. 10 dqe pravioua to attack .. C"-

"' surtace $ips. N - U-2.34 X-B Apr:lll94S Active Nil .. 

U-459 XlV' April 1942 :u. Jw .uu. tto mention 1n 1111esagea, ea.t.ward 

~·· .lOCW. paeeaae.. Sailed 2217 trom 
landba!Secl A/C Bordeawto 

U-460 liV July 1942 4 Oct,ober 194.3 No cleceypt-ed meaeage until 4/lO 
43Clf .. 29 ... ( deceypt.od l0/10) ordering 
CVE A/C relidezvws poaition., 

u-461 XIV June 1"942 - 30 Jul;r -llJ43 Hot!2ing until report o~ attack on 
46~ .. llOff .. 30/7. Olltward paaeage o SaUcd 
Lancibe.sed A/C ?!1/7 trom Bordaauxo 

XIV September 19lt2 30 Julf' 1943. Notbing lUIW report. of attack em. 
450ft. llCUI. 3on ~ rutwtu.•ci j,aaaago.. Sailed 
Landbased A/C. 27/7 tram Bordee.u..'!t .. 

XIV Au31st 1942 l.5 Uay 194.3., Sailed 1"l~om Bordeaux 12 1lay 1943; 
450N G lOOW" sunk in B1ecq ... ·· No mention in 
Landbaaed A/CG mesaagee., 

.. 
nv Auguat; 1942 20 August 19~ Nil ... 

6lON. 140Wa 
Landbaa$d a/C 

XIV :Uarch 1943 JJ July 194-:3 Not goode. waasagea <.ln 23/6 (decrypted 
3l0N., 34°Wo 6/7) and 2S/6 (dooryptf.td J/7) gave 
CVE A/C poaitiono Sunk l8 days att~r latter 

m98D&Jeo 
¥ 
B: 



AiiiEJ 4 .. ). 

N V•Baat. IIOIIUl ot 
II\ 't:h!£. .:&re . rue' QR!~t.ioft D 
(::! O...t,SI m ·Mql9U N 
C\1 -s 

U-1,69 XIV J\1171943 

U-490 XIV lfq 1944 

!AU II (contlauad) 

Sunk ·- ,. ,,2beraoter -gt AUiecJ Degqpt.Ma M!YJI!r!! 
26 apU 1944 vv., &aodto ... ace 20/4 (decJ7P\tM.I ... 
180119 380ft., ctq) gave 22/4 rendeaYOUa po.tt.iaD. 
SUrface ShipJ .. 22/4 ., .... decqptecl ... dq ...... 

poelU.OD .. 

8 Aupat, 1943 ~ lt"t. a.UO.cl 1D measagea .. Sailed at'/ 62ctt. ucw~ traa l1el.1 Ot&twerd bour&du 
t.adbaeed A/C. 

U. Juel9A4 Oc.'Ud., · Jreaaage ot 10 June• dac17Ptod 
lt3C'rf. 400W .. the la&..'1' dq, gave politicm{f 
CVI -A/C and 
SUr~oe Sbipt 

.. .. 
"i' ., 
:1 
I 

l;1 
II: 


