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Allies should hnve a 11 sec:md s trint: to the ir bow", in 
thd form of pl o.ns for 11 JUI'IIER 11 , as a major e l terno. tive 
t o 11 0VERLO:it.0 11 ( 554) . Howevor , tha t,;re a t difficulty, of 
attemp ting t o make sirlUltaneous :;>repora tions f or 10V3H­
LORD 11 and 11 JU:: ITER 11 , and thB ultimate fa t a of the l a t t'::lr 
pr oject , have been thus described by Genaral Marea n : 

It seemed to us that it would be quite 
impossible for us at cossl c ' constituted as 
we were , t o plan simultaneous ly both opor atic n 
' OVERLORD ' and operation •JurITER 1 , tha all-
out invas ion of Norwny . Wo c cmsider .::i d that 
the diffuronce in charac t er between the two 
ex~l o its was so oxtreme that to plan operntion 
'JUI'ITEH ' would call f or the undivided attention 
of an antir .3ly new staff in addition t o COSSJ1C . 
For thoul)h the r Qsourcos in troops EnJ a ircraft 
t o carry out oper ati on ' JUlITlli1 1 would be those 
allotted now to oper a tion 10VbitLO:rtD 1 , it would 
be a mo.ttur of putting the whole a ffair on a 
shi ~ basis r a ther th.9.n e l anding - craft b~sis . 

Troops could not voya ge in landin~ craft for 
tha passa -;e t o Norway as they could for tha 
short t rip over t o France . The whol e ~roblem 
of the ran ge of f ii)lter aircraft camo up once 
mora . . • /lgain an ax;>edi tion to Nor way 
could no t be l aunched fr om our lnunchinc systo~ 
in Southern England, of which the deve l opment 
was alre~dy for advanced . This woul d entail , 
theroforo , tha elaboration almost fr~m scratch 
of an entirely fresh l ay- out pr.Jsumnb ly in 
Sco tland , which would consume time, lab our nnd 
materials a lr~ady hypo thecnted t o the main 
pr o j ect •• • our r oc ommendation t ook the 
form of a r e qui r er.1en t f or l q r t;e oddi tional 
staffs, no t only at coss1~c , but virtually t o 
duplicate l ower staffs at Army Group end Lrmy 
l evels •.• to our r eliof, n o mor e was aver 
hea r d of it . (555) 

298 . The s ac orrl ? r oposal discussed a t Quotdc 
was to have a pr of ound effect on l a. tor ple.nning f or the 
invasion . It will be r e called that the COSSI~C o l nn 
outlined a diversionary opar eti cn '( "ii.NVIL") a6ai.nst the 
southern coast of France as an a i d to the Nor llltlndy 
assault . The Prime Minister fnvour Jd such d iversions ; 
"he advocated ' viol ence and simultaneity '" in their 
execution (556) . At this stage there was no s eri ous 
disagreement amon g the members of the Combined Chie fs 
of Staff over the pr o?osed operation and the y arrived 
at this conclusion : 

Offensive operations a cni nst Southarn Frcnce 
(to inc ludo the use of trained a nd equi:;>t>ed 
French f orc es) should be undertaken t o es t ab lish 
a l odr;ment in the Toulon- Ms. r seilld s) r r JO: a nd 
to e~>loi t northward in order t o create a 
diversion in connection wi th OVER.Lo:m . Hir 
n ourished opera.t"' ons in the s ~uthdrn l:.l"Js will , 
if' :>ossible , be initia t ed • • • ( 557) 
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AccordinglTr, General Eisenhower was instructed to ryreryare 
plans f or 111NVIL" . He was 11 t o Jlan on the bas is of 
res ources alroady allo tted to his theatre , and it was 
estimated that this would allow him an am~hibious lift 
for only 27,000 troorys end 1 , 500 vehicl es -- a lift, in 
o ther words , for a~out ond division " (558) . 

299 . The grea t argument which aftarwarC.s 
developed over 11 MTVI L11 will co descri bed in a later 
section of the narrntive (infra , ?aras 407ff) . HcrJ , 
it may be noted that DlRnnin~ f or the operati on soon 
revea l ed the inadequate nature of the r osources allo tt3d 
to General Eisenhowe r • 

• • • J.ugmen ta ti on was oss~n ti e l, i.n<l in con­
sequence the southern France invssion , thouG}:l 
c onc e ived by th'3 Junaricens as an intae;ral 
par t of OVERLORD , would actually become another 
compe titor f or scarce r 0sources . (559) 

As will be seen , a s olution to this vital protl~rn was 
no t f ound until late in March 1944 . 

300 . Any considcra tion of the 11 QUADHANT 11 

Conf er ence would bu incori!plete which di<l not refGr to 
its influence on the gro~ t 11 MULB.6d.RY11 pr o ject , the 
construction of artificial harbours for tha invasion . 
The Bri~ish Chiefs of Staff ryre1&red a memor a ndum which 
sto ted : 

The en emy has r ealized tha t we can only main­
t ain a l arge invasion forc e by using r>orts 
and he ha s , therefore , bcnvily defended the 
existin~ ports and their ne i chtourinc beaches 
fr om s ea an<l lnnd attack . He has also made 
arrangemants to render them unsarvicoeble if 
they should be captured . 

It is , therefore , of vital imnortance th~ t we 
should be ab l a to im~rovise port f acilities 
at en e orly date . Supplies c oulcl then be 
maintained J.uring unfavourable weathar conditions 
and before we have been able t o cap ture and 
r econdition ports . The British Chiefs of 
Staff have appointed a Committee to study the 
whol e 1r ot lem and t o make recommendation as a 
matter of ur cency . (560) 

The development of this r e volutionnry idea will be ou t­
lin ~d in a l ater section of this report (infra, par as 
367- 376) . J~t Quebec the Combined Chiefs of St aff 
deliberated the pr ob l em of "pr olonced cross -boach 
maintenance 11 and , in o.ddi ti on, they airec tad that 
further study should be devoted t o the 11 MULBE1lRY11 

sol ution , althout;h it was "still very much in the blue 
print stn ~e " (561). 

301 .• 
')OS S i bili tie S 
II HABBAK UK II • 
airfield , one 

The Combined Chi efs also considered the 
of ano ther startling project , known as 
This wa s a British desiL'l1 for a flootinti 
tyge was largel y composed of 11pykre t e 11 
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(frozen pul J and water) , which could be stationed near 
the French coast . Jt Quebec the Combined Chiefs a~~roved 
further l.nglo- tunarican work on this scheme , in con­
junction with the Canadian authorities (562) . Howevar , 
at a later mee ting in Washingt on the United Status 
rei.)resentatives P-do;>ted the viow that 11Hl.BBJJ\UKS 11 were 
11 still exparimental 11 (563) . J.lthoutYi agreement was 
then r aeched that a pykrate 11HL.BB/J<1JK 11 would be par tiAlly 
constructed , the pr o ject was l a t er abandoned as 
impracticablu (564) . 

THE INFLUENCE OF THE MEDITER!L .NE/ .!T LLNDINGS , 

JUNE - SE?TEMBBR 1943 

302 . Thr oughout th a summor of 1943 a series 
of lnr Jc- scale ain?hibious and ~ irborne assaults wore 
carried out by Allied forcus in the Mediterranean . The 
captur e of th~ i sland of Pental1o ria (11 Jun) was a 
prel iminary stev t o the invasion of Sicily (10 Jul) . 
Thereafter , the Italian mainland was invaded by operations 
across th~ Strait of M0ssina (3 Sep) and aGainst Salerno 
(9 Sep) . These attacks , all within three months , 
c ontr ibuted much us aful informa tion t o the J~llied e. ssaul t 
technique . 

303 . Fror.1 the point of view of 11 0VEHLORD 11 

planning this experience was ob tained at a fortunate 
time . Thera wera , however , s evere limitations on the 
extent t o whi ch thd "lessons learned" in the Medi terr nnean 
could be applied t o the vastly different conditions of 
tide and weather of North- West Europe . Thase differences , 
havinG profound effect u,on naP.rly all a spects of 
amphibious and airborne operations , have been re?eatedl y 
emphasized by various authoritios . It is also true tha t 
tho Mediter ranean lan<lin~s , even tho invasion of Sicily, 
w~re on a sma ll seal~ by com~ari son with tho massive 
offort of 11 0vt!RLORD 11 • Moreover , with the no tabla 
exception at Salerno , the det_7'ue of r esistance from the 
anemy (in ~mrticular , fron half- hearted Italian troo,s) 
could no t be cor.ipared with that anticipated f r om the 
defenders of Hitlor ' s 111.tlantic Wnll 11 • 

304 . The pr es ent re~>ort is unable to examine 
in detail the r esults of the Mediterranean landines • 
The chief siG?lificonco of 11COHKSCRE\i 11 , the capture of 
Pantalleria , was tha information it sup::ilied on the 
effectiveness of air bombardment egainst form i darile 
coo.st def ences • 

The success achieved by this for~ of neutral­
iza tion wa s very marked and tho t otal land 
cnsualtias in the initial assault which was 
carried out in Juno amoun t ed to one ma n bitten 
by a donkey . It was found that although the 
guns themselves were not destroyed , all tho 
communications and sii,7lnlling arranGement s had 
bean dislocated a nd the crews wera t emp·.Jrari ly 
stunned . (565) . 
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The effect of air attack on these defences was carefully 
anal yzad for future opor!l t i ons ( 566) •. Brigndier A. H •. 
Head , of c . o .H.Q., aft erwards stnted : 11·1 thin~ it may 
be said that this wos tho first operation wher~ wo 
learned the tremendous effect of a really he avy and 
c oncentrated a i r bombardment on coast defences " (567) . 

305. The r asults of th e Sicilian invasion wero 
naturally of much greater si~n1ficance . Howevor , the 
differences between this operation and "OVERLORD" wera 
emphas i zed in a memorandum prep::lred by Gener al Mor c;an 
f or the Chiefs of Staff: 

••• I venture to draw attenti on t o the danger 
of maki ng direct comparisons between Operation 
'HUSKY ' and Oper ation 10VERLORD 1 • No douht 
the experience now being gained in the Medi­
t erranean will pr ove invaluable when the 
detailed pl anning stacse f or ' 0V.6HLOim t· is 
reached , but viewed as a whole tha two 
oper~tions coul d hardly be more dissimilar ~ 

In 'HU3~Y ' the bases of an extended continental 
coas tline were us0d for o converging assaul t 
ar;ains t an isle ne ' whor oas in I OVERLORD I 

i t is ne ce ssary to launch an assault from an 
i s l and against an extended continenta l mainland 
coas t line . Further more , whil e in tho Medi• 
t erranean the t idal ranee is ne~li ~ible and the 
weather reasonably r eliable , in tha Ent;lish 
Channel the tidal ranee is considerQbl e and 
t he weather capricious . (568 ) 

306 . Nevertheless , the Sicilian opsration did 
pr ovide val uable ex?ericnce for the Norm3ndy assault . 
Mos t i m-;;)Qr tnnt , "HUSKY" demonstrated that a lArge - scale 
am,hibious attack c ould safely r oly on beach maintenance 
in the earlr. ste. 1...as of the o .)eration . It will be recalled 
that "TORCH 1 had -:1r eviously drawn a ttantion to the 
i mpor tance of a Beach Group Organization (su~ra , para 161 ) , 
11HUSKY11 car ried this idea much further: 

b significant foature of tha scheme was the 
fact tm t it di d not depend uprm the immedia t e 
cap ture of a major port . The a s sault f or ces 
would be maintained in the first instance over 
o • .>e n beaches , the pr ocess being facili tn t ed by 
t he many novel tY?es of JLnding shi ps and cr af t 
now available. The success f ul attack on 
Sicily has been called a lc.ndmnrk in the 
devel opment of the technique of c ombined 
oper ations , signalling the trans ition from 
t he be l ief in the absolute essential ity of 
obtainine a ? Ort at the ear liest Jossible 
moment (which , as we have seen, was to a 
large extent at the cottom of tha pl an for 
t he Dieppe Rai d) t o the conceJti on of 'beach 
maintenance' which was odor>ted with such 
brilliant success in Lowar Normandy in 1944 . 
(569) 
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307 . Before th ~ operation began two admin-
istrative problems ware c onsider ed in connection with 
beach maintenance . First, there was the possibility 
that the beaches might pr ove l ess satisfec t ory than 
available infor m? ti on indicated -- in ?artic ula r, that 
shifting bars might widen the 'Water gap 11 between unloading 
craft and the shore . In r eality, however, no s eri ous 
difficulty arose in bridging the 11 gap", l nr ~ely d ue t o 
the exce llent performance of the Americcn 2~ ton 
amphibi ous truck , the 11 DUKW 11 • Soc Jnd, the 11 HUSKY11 

p lanners fearod 11 lest indefini t c l y protracted beach 
maintenance should br eak down throut:h tho exhaustion of 
Beach Groups, undue wear and t ear of craft and DUlrRS, or 
the breaking up of the beaches" (570) . i~sain , this 
problem did not ma t erialize and during the first two days 
of the operation ovar 80 ,000 troo~s , 7,000 vehicles and 
300 tanks were s afely l anded (571) . But Brigadier 
Head reported : "Beach maintenance is defini t aly not 
practicable in very bad wua thor, and it would seem 
that oven in moderately b~d weathor casualties to small 
craft are likely to be high11 (572) . 

308. The Beach Organization adopt od f or 11 HUSKY11 

CJUld be divided into two phas e s : 

Firstly, the vital 9eriod of atout three hours 
after the initi~l landing wben spded in 
disombarking troops a nd supporting orms is of 
the utmost importanco and whon the initial 
assault is most vulnerable t o l ocal counter­
attack . Secondly, tho protractQd per i od when 
normal maintonance is being carried out acr oss 
the beaches . (573) 

It was consid&r~d tba t " s~eed and simplicity of procedure" 
were essential during the first phase ; thereafter 1 "normal 
beach ma intenance", with cert~in impr ovements in the 
methods of bridging the "water gap", would b e odequa te 
(574) . The ne cessity of adequete trainin~ and o 
s tandnrdized organization for the Beach Groups was also 
emphasize·d . Out of this experi ence ce.md many lessons 
afterwards adopted f or "OVERLORD" . 

309 . The Sicilian l a nd ings also t ested the 
performance of landi nb craft . 

In this operation tha new American built 
L .S . T.(2) wer e used for the first tire in 
comparative ly l a r ge numbars . This ship which 
had ori ginally been tlusit?il'led f ur landing tanks 
and M.T. now em~rged as o prime factor in 
amphibious oper a tions, in 1 ts role of carrying 
to the edBe of the beach not only tanks and 
M. T. but also all f orms of equiJmant a nd stores . 
The Naval Bomtar dment pr 0ved its worth ver y 
s trungly an d th..J s u9port craft (LCG(L) and 
LCT{R)) , which had b een converted forth3 
operation , ware ou tstand,ngly successful . (575) 
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L. C. T.(R.) were singled out for particular praise . · h 
subsequent report, pr0parad by C. O. H. Q. , sta ted that they 
were "the best close support assault craft availablo 11 

(576) . Thus , the experience of earlier operations -- in 
?articular, the Dieppe Raid -- had resulted in further 
pro gross towards the i.3Volution of a satisfactory assaul t 
technique . This technique was , however , to be carried 
much furthe1~ before "OVERLORD " was launched . 

310 . Admiral Maund has described certain 
technical improvemants which resulted from the invasion 
of Sicily. 

There was seen t o be a need for a fi ghter 
direction ship with all thu radar equipment 
of a shore station to give warning of tho 
approach of enemy aircraft . The im~ortance 
of establisl:'J.nc; D. r l:.ldor station on s~ :)re as 
quickly as possible was also learnt . Before 
Normandy there were L.S.T. (2) and other ships 
fitted as fij:ltcr direction ships and work had 
begun on an ideal fi ehter direction ship . This 
development naturally eliminated most of the 
work of the R. i. .F. in the Headquarters Ship. 
( 577) 

311. "HUSKY" also contributed useful , though 
less agreeable , experi~nce on the air aspect of an 
assault . This was connected with the /.merican and British 
airborne landings near Gola and Syracuse, res~)ec ti vely, 
The landings at Gela were disparsed ovar a wide aroo 
because of the wind and the fact tha t certain trons nort 
forrrations, off their proper course, suffered heavy 
casualties from J.llied 0uns ._ In his r")por t on the 
operation General Eisenhower st&ted 11 ••• the most 
difficult thing we have to solve is to work out mBthods 
wher eby friendly aircraft can work over our troops 
and vessels with safety" (578) . He addad : 

A later operation on the British front brnu@lt 
out the lesson tha t when we l~nd airborne 
troops in hostile territory, we should not do 
so in succes sive waves, but should do it all 
at once . In the firs€ wave, where we had 
surprise, losses were negligible, but in the 
two succeeding waves they were very l arge . (579) 

In a detailed report on the air aspect of the operation 
a representative of tha 1.ir Branch , Headquartors 2ls t 
Army Group , remarked on "the s .imilari ty be tween the role 
assigned to the AOC Mal to in 1 HU~KY', and tho t en vi an c;ed 
for the 1~oc of 11 Fighter Group in a cross - channel 
op Grs ti on 11 ( 580) . 

312 . Valuable axperience was obtained by the 
Canadinn forrre. tions which participated in "HUSKY" and tho 
succeeding assault ( 11 BilYTOWN 11 ) across the Strait of 
Messina. As previous l y mentioned , the 1st Canndian 
Infantry Division, under Maj - Gen G. G. Simonds, and the 
1st Canadian J..rmy Tank Bri3ade , under Brigadier R.J •• Wyman, . 
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took part in the Sicilian assault . hfter long periods of 
active oner ations in Sicily and Italy bot h commander s 
r eturned t o the United Kin gdom early in 1944 . Genera l 
Simonds then became G.o.c . 2nd Canadian Corps arid 
Brigadier Wyman assumed command of the 2nd Canadian 
Armoured Brigade . * Consequently , these commanders and 
many of their officers br ought back to the Uni ted 
Kingdom, at a ticne when the final details were be i ns 
se ttl od for "OVERLORD", the practical knowledge they 
had acquired in the Mediterranean . 

313 . Brief mention may now be made of the 
lessons learn3d i n the 11 1LV1.LANCHE11 landings at Saler no 
(9 Sep 43 ) . Jllthou@l assaul ting formations of th e 
Fifth United Sta tes iLrmy made their appr oach under cover 
of dar kness , surprise wa s lost and the memy r eacted 
vigorou_sly . 

Fr om AV/~LJ~NCHE , the fate of which hung i n t he 
bal ance f or t he first week owing to the speed 
at which the Germans counter attacked , we 
learnt two me.in lessons . Firstl y , tha 
limita t i on of the duration of effective air 
cover tha t can be provided from aircra f t 
carri er s . Secondl y the t remendous value of 
naval gunfire in support of the army a shore . 
In this O?eration when the assault troo?s were 
firmly held on a narrow strip of the coast , 
the gun support pr ovided by the Navy pl ayed 
a vor y l a r ge part in savine the situati on . ( 581 ) 

The need for sel f - pr o;Je l led ar tillery in the assault was 
also noted (582) . 

314 . A r eview of these landings in the 
Mediterranean during the summer of 1943 suggests th3t 
thei r mai n infl uence on l a ter nl ons for "OVERLORD" was 
twofold : first , these operations demonstrated in a 
convincing way th~ tremondous effect which naval and 
air bombardment could exert on the c ourse of the 
assault ; .second , the feasibility of beach maintenance , 
a s an altern utive to port facilitie s , was clear ly 
establ ished . In spite of widely differin~ conditions of 
tide end wea t her tha Mediterranean oxoerience was an 
invaluable aid t o finnl pl annin g for the invasion of 
North- West Europe . 

-~10 r egiments of this brigade , with D. D. tanks , 
supported the 3rd Canadi a n Infa ntry Div~ ion in the 
D.Cey assault . 
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THE PROBLEM OF FIRE SUPPORT ; EXERCISE 11 PIRJ~TE 11 

liND THE GRAHAM COMMITTEE 

Exercise "PIRATE" 

315. While Canadian formations were acquiring 
experience in the Mediterranean the 3rd Canadian Infantry 
Division, undar Maj - Gen R. F . L. Keller , was preparin5 in 
the United Kinedom for its assault role in Operation 
11NEPTUNE 11 • Or i ginally . selected for this role in July 
1943 (supra , para 244), the division carried out 
"preliminary work in combined operations at the Division ' s 
stations in Southern England , followed by advanced 
training at Combined Training Centres in Seo tlancl 11 ( 583) . 
The Canadian assault troops the n r e turned to the South 
Coast of En5land for large - scale exercises of an in­
creasingly realistic nature . The various sta5es of 
training throu.gh which the di vis i on passed are described 
in another Report (584) . For the present narrative , 
interest centres in Exercise 11 PIR11TE 11 , which was held 
at Studland Bay , Dorset , during the period 16- 21 Oat . 

316 . The objects of 11l' IRL. TE 11 were : 

(a) To exercise the forces of all three 
Services in their functions during a 
major combindd operation. · 

(b) To exercise the embarkEition and the 
' Turn Round Control ' orcanization within 
the SOLENT group of ~orts . 

(c) To exercise a brigade group in the assaul t 
on a heavily defended beach. · 

(d) To exercise the J.rmy and RAF in the rapid 
construction and occupation of an Airfield . 

(585) 

The "Combined Plan" divided the exercise into two parts : 

Part I - ASSAULT 

To exercise one bris ade group (7 Cdn Inf 
Bde Gp] of 3 Cdn Inf Div with one beach group , 
Naval Force 'J' and RltF in an assault landing 
on a strongly defended beach. 

Part II - BUILD- UP 

(a) To exercise Force 'J ' in its Build up 
function during a major combined op eration. 

(b) To exercise tho ' Turn Round Control ' 
organization within the SOLENT group of 
ports in the build- up phase of a combined 
operation using the following t r oops :-
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3 Cdn Inf Div (l e ss one bric:;ade grou-;:J) 
24 Airfi el d Constructi on Group . 

(c) To afford an opportunity f or tha f orward 
elements of a comnos i t a group RJ.F t o 
carry out a signals exercise with the 
ob ject of testin6 the eff ectivenes s of 
the pr~cauti ons t aken to pr ot ect si gna ls 
equipment in a wetshod landing. (586) 

For the purpos es of the exercise Studland Bay was 
"assumed t o be a heavily defended portion of the coast 
of German occupi ed Euro~e 11 and 11ac tual defenc e s 11 wer e 
cons tructed on the beaches (587) . . 
317 . The forces taking part in 11 PIRhTE 11 wer o 
carafully sel0c ted with a vie w t o th~ir intended role 
in tho invasion . bs previously describad (supra, 
paras 129- 31), the Dieppe ex,eriance hE.d led to the 
evol ution of Force "J", und3r Commodor e J . Hut;has - Halla tt , 
as a permanent nucleus f or the na val component of the 
invasion . The 3r d Canadian Infa ntry Division bad a lso 
received a dvanced tra ining f or its share i n the 11 NE:>TUNE 11 

assault . Responsibili t y f or supporting air opar ations 
was given t o No . 11 Group R . 1"' . F , and No . 83 Group R. Ji. . F . 
und..;r ldr Vice - Marshal H.W. L. Saunder s &nd Air Vic e­
Marshal W,F . Dickson , respectively. It will be recalled 
that No . 83 Gr oup had been f orme d as a r esult of tho 
experience of a Composite Gr oup with First Canadi a n hrmy 
in Exercise "SrJ.RTJ.N". 

318. 11 PITI/ .. TE " had gr ea t significance f or all 
three Services . In his subsequent r eport Commodor e 
HueShes - Hal l ett wrot e : 

From th~ naval point of view tha launchin0 of 
this exarcise was a b i t0ur undortakin£ thon 
the r aid on Dienpe . The foot tha t it could 
be undertaken with a small~r st~ff than wa s 
used f or that op0r ation , end within a short 
'time of oth~r l ar ge scale ox0rcis~s , reveals 
satisfactory pr osr e ss in th~ general or gan­
iza tion of tho Force which bas now re~ch3d a 
state which would enab l e a pr ol onged major 
opera ti on, in vol vinG deo lin,~s with a succession 
of Military Comrnand0rs , t o be undertaken with 
confidanc e . (588) 

His "Summary of Recommendati ons" , which c ~ntained 22 
items , made suggR stions f or impr ovi ng the combi ned 
pl anning arrangements of such an exercise r..r operation; 
f or decentralizin~ the loading plans in order t o ob tain 
the maximum loads in landing craft ; for r eviewing the 
compos ition of the " Naval J~ssaul t Force 11 ; and f or 
impr oving navigational and l oa dinc f ac ilities . Huchas ­
Hallett also made s ~ecific r ecommenda ti ons f or ,the 
improvement of the fire plan . (The latter will be 
cons i dered in c onjunction with t hd military aspects 
of the exercise . ) 
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31·9 . Admiral Sir Charles Little, Commander-
in- Chief , rortsmouth , o.ls o wrote a report on 11 the 
organization and arrangements in the Solent Ji.rea 11 (589) . 
These two reports wure cons id.ored by Admiral Sir Bertram 
Ramsay, Allied Naval Commander, Expoditionary Force , who 
then prepared his own comments on 11 I1IRJ.TE 11 (590) . In 
his covering letter (29 Nov) to the Secretary of the 
Admiralty J~dmiral Hamsay s ta t c3d ; 

The exercise was of tho gr eatest value despite 
bod weath3r in the o~ening stage wbich 
necessitated a change of thd Gonoral plan a nd 
which shut down ~~ain aft~r the assault and 
terminated tho exorcise prematurely . (591) 

The Allied Naval Commander's re?ort pointed out that 
"a large number of the lessons learnt" were 11 applicabl0 
within the J"ssault Force" (592). He dealt with othor 
aspects , such as assembly and embarkation , co<lo signals 
loading facili ti;as, organization of "Turn Round Control ft 
and maintenance . Discussing the numbers of ships and 
craft required to embark an assault division his ro 9ort 
noted that: 

The planned lift f or Force 'J' is as follows: 

4 Assault Battalions© 22 L . c.~. 

per battalion ·= 
( 2 4 L • C • ! • • (HR) ;, 
( 27 L. C • S • ( M) 

88 L .C . 1~ . 

51 craft 

TOTJ~L 139 

This can be p rovided by : 

2 L . S . I . (L) @ 18 craft • • • -- 36 craft 
3 L.S. I. t) @ 8 croft • • . - 24 craft 
2 L. S . I . S~ €: 8 craft - 16 craft • • . -

11 L.S. I . H ~ 6 craft • - 66 craft • . -
TOTJ~L 142 croft 

(593) 

The fi gures for the L. C. L, . (H ~ R--) and L.C.S ~~M . ) had been 
reached by agreement with th8 Cornrw.ndcr - in- Chief 21st 
Army Group (594) . 

320. 11 ~IRATE11 was a very significant exercise 
from the mill tary point of view . It was "the first 
occasion on which Force 'J' had worked with the staff 
of the ls t Canadian C or11s , 0r with the 3rd Canadian 
Division" (595) .. During the p lannins stage a special 
staff was detached from divisional hdadquarters to work 
out the details of the exorcise , and this ~rocedure was 
later used for '"OVERLORD" ( 596). Thus , as a result of 
"PIRATE" , th~re began a close association of Forc0 11 J 11 

with General Kellor ' s formation which ended only on D Day, 
when Force "J" put the 3rd Canadian Di vision ashore in 
Normandy. 
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321 . I.part from the foregoing , the chief 
military interest of "PIR/1TE 11 lay in the trainin g it 
gave 11 a brigade group in the assault on a heavily 
defended beach" (su~ra , para 316) . This training was 
vitally affected by developments in c onnection with the 
combined fire plan and it is now necessary to consider 
the military contribution to that plan. 

322 . The extensive and c omvlicated arrangements 
fori supporting fir e were out lined in the "Combined 
Plan" : 

This assault will be preceded by Naval 
bombardment and air support • • • and will 
be covored by L.C . F ., Close Support Craft , 
L . C .~ . (HR) and Rocket Craft as well as Army 
weapons , i .• o . 2 11 and 3 11 Mortars , LMGs , and 
Divisional Field Jlrtillery .t iring from L.C .• T. 
Smoke laying aircraft and L.C . r . will also 
be available to cover the right flank of this 
assault from H minus 40 to H hour and smoke 
laying L .C. r . from H hour onward. (597) 

It will be seen that the main military contribution was 
"Di vis ional Field l1r tillery firing from L . C. T . 11 • Exercise 
"rRIMROSE" had shown that seaborne field artillery could 
be fired effectively in a close support role (supra, 
parus 219- 20) . 11 :-1 IRi.iTE 11 re presented a further s ta r;e 
in the deve lopment of thj_ s technique . Thus , the 
11Combined Plan 11 stated that s eaborne support for the 
final approach and landi n5 would be provided , in part , 

by two field re giments carried in L .C. T. 
who will open fire at 11000 yds and cease 
fire 4000 yds off shore or whvn the Close 
Support Craft (Boach· Forts) touch down , which 
ever is the earlier . ( 598) 

323 . The actual results obtained from this 
support were afterwards described by Oommodore Hughes ­
Hallett as follows : 

The 25 pounder fire from the Field Regiments 
duri. ni:~ the approach started somewhat late 
antl the firing was unsatisfactory. The system 
of control at present employed for these guns 
will be modified nnd further tried . (599) 

In his report I.dmiral Ramsay stated : "It is agreed that 
the results of the 25- pdr . firing in Exercise tPIR1-.TE ' · 
were disappointing . It is hoped tre t further practice 
will bring about cons itler able improvemen t 11 ( 600) . This 
experience was perticularly d isappointing in view of the 
fact that the nssault hnd boen carried out "under 
conditions of flat calm , li{jh.t wind blowing parallel 
to the beach , ~ t nd cxc·Jll '.1nt vi sE ill t y" ( 601) • . Hu~v0 ver , 

o C. O. H. Q. r th :.irt on. t h _: firing sutSbl::lSted some of the 
reasons for the unsatisfactory results : 
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The opening salvoes from L. C. T. carrying the 
Divisional 1.rtill .J ry were about 800x [yards] 
short and r emained incorrect for a c onsiderable 
time . Fire was opened at 11 , 000x but the beach 
area was NOT effectively shelled until the 
range hnd closed to about 7 , 550x . The c uns 
were not s .r. but field carrivce equipments; 
it is understood that the Regiments h~d had 
no previous experience afloat and no forward 
F . O.O ' s were used . In sni te of this the fire 
effect a nd pa ttern was good when the correct 
range was found . THIS OfENING INEFFECTIVE 
FIRE WOULD HllVE BEEN il VOIDED IF HJ~DAR HAD BEEN 
FITTED IN ONE CHI.FT OF EJ~CH L.C . T. FLOTILLJ1 
provided that the assault beach is not ab ­
normally flat . (602) 

324 . I t is import~nt t o draw a d istinction 
between the r esults of tho firing and the assault 
technique tested on exercise "l'IR11.TE 11 • The results 
clearly ind ic~ted that further practice, and certain 
additional equipment, was required for the seaborne 
artillery . On the other hand , the technique -- which 
had been constantly developing since the Diepp e Raid -­
was shown t o be essentislly sound . The divisional 
report on the exercise noted th.El t the "firing of /~rtillery 
fro:ra craft is practical for carrying out an area shoot" 
(603). Subsequently, the divisional artillery received 
further practice in its fire support role during exercise 
11 TROUSERS 11 , which was carried out et Sl·apton Sands, 
Devon, during J.pril 1944 ( 604) . 

325. 11 PIR11TE 11 was also a significant exercise 
from th a air i)Oint of view. In his report of 29 Oct 
Air Marshal J .. H. D'Albiac, Air Officer Commanding , Tactical 
Air Force, wrote: 

Owin g t o bad weather the full air proGramme 
for tho actual assault could not te oarried 
out and only advanced echelons of the R. i1 . F. 
f orma tions we r e landed on to the beaches . 
However, in s pite of this serious curtailment 
in the scorye of the exercise, many interes ting 
problems arose and much valuable experience was 
obtained . ( 605) 

Unfortunately, the bad weather prevented a full test of 
11 the co - ordination of air and surface bombardrnent during 
the critical periou of the assault and the touch- down of 
the assault forces ".. For the same reason it was not 
possible " to try out the practicability of directing air 
support aircraft in the air from the Headquarters Ship 
on to op?ortunity targets during the follow-up period'' (606) . 

326. As a r esult of the exercise there was 
some disagreement between. Air Marshal D 'illbiac and 
Gen~ral Paget over the possibility of air superiority 
in an assault, The former feared that a large assembly 
of shipp in g a nd e.ssault craft in daylight would be " liable 
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t o heavy attacks by e nemy aircraft ••• no matter how 
stron g the a ir cover " (607) . He theref or e suggestad tha t 
n ni5ht approach and a down assault shoul d be r ec onsider ed 
by the naval authorities . * c~mrnenting on this proposa l 
General Paget Gave vari ous reasons why n dayl i ght assaul t 
was pr e f erable ; on tre question 8f a ir superiority he 
wrote : 

I fully r 3alize that no degr ee of a ir su~erior­

i t y ca n eliminate the 9ossibility of ~ori odic 

pene tration by hostile aircraft , Jarticularly 
of tht: l ow f l ying t ype . Tho r e is , howe vor, a 
fundamontal diffe r enc e between tha t and heavy 
a ir attacks . The f or mer risk is ao~reciated 
and acce~ted , and mus t be c ountered by adequate 
AA defences . The lattur , in my view , imDl i es 
an air situation which can only be r egarded 
as unaccsp tab l e . The r e duction of the German 
Air Force in WEST.:!:RN EURO!E and the provision o f 
a high degree of ~ir superiority at the time 
of the ')r o j octed oper ati on were clearly stated 
in the COSSLC Outline Plan to be a pre- r equisite 
t o success . 

I c ~nsidar , therefore, thnt any examination 
of the assault 1r ob l em must be b~sed in the fi r st 
nlace on the assum1tion that the necessary 
c on~itions in the air have been attained . (608) 

327 . J.ir Marsha l D ' J..lbiac had also emphasized 
the da ncer t o low- flying a ircraft fr om the fail ure of 
Alliotl Br ound t r oons to recognize t heir own aircraft . 
His r eport sta ted : 

My ma in conclusion is that as s oon as troops 
5e t within a c~rtain distanc e of the shore, 
def ence agains t enemy l ow f l ying attack must 
rest with A. ; .. . guns , which should be given 
fr eedom to fir e u~ t o certain heights , and tha t 
none of our a ircraft should fly below this 
height. I r ealize t hat t his will pr event us 
carryin~ out close a ir support fr om l ow 
altitudes a ft er a certain sta ce of a pnr oach 
has been r eached , but I c onsider tha t the 
greater ~r o tecti on which is ~ossible by A. A. 
defence more tha n offsets any possibl e benef it 
which mt ht be derived fr om our low flyinc 
clos e su;:Jnort a ircrnft durint; the critical · 
period of the landing . This e fficacy of 
.massed J.. . b . de fence was fully pr oved r e cently 
in the Straits of MESSINJ.. . (609) 

General f'a&-et 1s r o >ly contained the f ollowing comment : 

I fully reco~nize the difficulties of r ec ognition 
and the c.e.n &er of our own l ow flying aircraft 
be in s shot dovm by our own side . Neverthel e ss , 
I do no t agree thci t we should s olve thes e 

*Tha que s t ion of t imi n g in r el ation t o t he assault 
i s consider ed , infra , paras 346 ff . 
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difficulties by a measure s o drastic a s to 
rule out t he empl oyment of gr ound a tta ck 
aircraft, at a most critical moment of the 
assault . Fighter bonb0r s and Rr ai rcraft 
coming in at the l os t moment will be inva luo.bl 0 . 
{610) 

The truth of the l a tt0r obs0rvn tion was l u t er demonstr~ tod , 

not only in the Nor mandy l a ndincs , but also in the 
critic a l assault a gains t Westkapelle of 1 Nov 44 . 

328. r e rhaps the chief significance of 
"rIRilTE", fr om the air aspect, was tha t it focuss ed 
attention on 11a number of pr oblems concerning the 
c~ntrol of hir Forces during the ~ssault Phase of 
Oper a tion 10VERLORD ' 0 (611) . These pr ob l ems necessita ted 
furthe r de tailed study before satisfactory s olutions 
wer e found . 

329 . In spite of limita tions on the performance 
of seaborne artillery a nd supportinb a ircra ft , Exercise 
11 PIR/~TE " showed that the assault technique had re3ched 
a n advanc ed stage of pr eparation f or 11NE~TUNE 11 , It was 
obvious that furth8r traininc; e.nd certain modifier: ti ons 
t o equipment were necessary; b ut tha essential ~rinciple s 

of the t echnique had been tested and p r oved satisfactory . 

330. Viewed as a whol e , tho oombinad fir e 
plan wa s c n sidered t o have been a success . In the 
pre l iminary naval bombnrdment by three "Hunt" cla ss 
destroyers " the rane;e of the beach areas wo.s quickly 
found and maintained" ( 612) . The Commodor e CommandinG 
Force 11 J " reported : 

In gen eral ••• the assault was well carried 
out by the various l andi ne craft involved . 
The fir e of the r ocke t craft ap~Jearod t o be 
well- timed and well - dir ec t ed . (613) 

This conclusion had an important bear i n g on the ultimate 
significance of "r IR/ .. TE": 

Analysing the r e sults of the exarci se , those 
responsible concluded tha t this fir e ~lan had 
shown itself J racticab l e c.nc ~rovided · a s ound 
basis f or p lanning . fl f oundn ti on he.d in fac t 
been l aid f or th e t a ctical scheme put into 
pr a ctice on the Nor mandy beaches ei ght months 
l a ter . Durin5 the in t e rvening JGriod many 
details were worke d out; but it is fair t o 
say tho t in these earl y exe rcis -.·s the 3rd 
Canadian Division es t ab lished th ~ t e chnique of 
the •overlord' assault , a nd that they f ounded 
it upon t he 0xperie nc e so deorly lioutYi t by 
the 2nd Canadi an Divj sion at Diep1Je . (614 ) 

The Graham Commit t ee 

331 . Exercise "PIRATE 11 tested a ·combined fire 
plan whi ch was the pr oduct of l ntensive study and 
operational experiance . Howe ve r , it is importa nt to 
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realize tha t detailed considcrction of th~ t ) lan was a 
c ontinuous process, lastin6 right up to D Day , with 
many a lterations as thd r esult of further study, 
experimentation and improvisation . Thus , beforG a nd 
after 11 ~IR1i.TE 11 , an im~Jortan t in t or - Service Commi tteo 
(known , from the name of its Chairman, as th0 Graham 
Committee ) was meet;ng ut C. O.H . Q. to considor th o 
provisi on of adequate firo sup:_:)Qrt for a l arn."tJ ng on u 
heavily defended c oas t . It is now ne cessary t o examine 
in outline the work of this Committee , which submitted 
its report to the Chiefs of Stuff in Decembe r 1943 (615) . 

332 . At c . o . H. Q. the first serious study of 
fire support for an invr- sion had been mode in Se ptember 
1 942 , shortly after the Diepi1C Raid . 1~ :rn~1or ) repar cd 
at that time discussed the types of targe ts to be cncegcd , 
the sco~e and limitations of naval bombur<lment , fire 
from support l andins craft, count0r - battery fire , tho 
use of l a nd service weapons in craft, the use of seaborne 
self-propelled artillsry an<.l rocket projectors and the 
role of air bombardment (616). J.n '1.ssault Committee had 
then been set u~ at C. O. H. Q. to carry these investigati ons 
further and , by December 1942, this grou~ had arrived 
at the following conclusion : 

General l y s pcuking tho pr0 bl0iti ca·n bt:i divided 
conveniently in t o two main portions :-

(a) 

(b) 

The Droduc ti on of fire s U;):)ort of D. diroc t 
and indirect nature to assist the assault 
on and beyond the beach . It is oonsi<lorcd 
tbat this is fundument~lly a military 
problem, even t h ou[;h , in the ini tial 
s t aee s tha weapons must be wa terbornc . 

The pr oducti on of fir e support to neutralize 
enemy ba ttcry j_JO S i tions covering the beach . 
It is c ~nsidered that this 1s funda~entally 
a joint na vE'. l and a ir ')r obl em. -- - ·--· 

Conclusion - Thus the 1r oblem as a whole 
r esolves-itself into ore which can only 
b e solved by a pro~erly balanced fire 
plan in which naval , military and air 
action must all ~lay their parts . (617) 

The Assault Committee , which ha d an im)ortant infl uence 
on the work of the Graham Committee, em~hcsized that , in 
addition to the maximum naval and air bombardment , other 
methods of producing fire support were essential in order 
to ensure that the assaulting troops could r et ashore 
and could "maintain their attack beyond the beach" ( 618) . 
Dealing with the role of seaborne artillery (25- )ounders) , 
the Committee stated that these guns would have to be 
"capable of direct fire at O?i(Ortunity targets both 
when afloat and beached" (619) . 

333 . The 
closer examination 
the necessary fire 
headquarters on 22 

early work at C.O . H. Q. resulted in 
of the equipment required to produce 
support . k meetin g held at t h is 
Dec 42, and ett~nded by Genern l 
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McNaughton , discussed the s e r e quirements a nd r eached 
agreement on designs for 11 olose support Gun Craft" (620) . 
At later meetin gs during the spring of 1943 de tails of 
armamont, including thd c onve rsi on of L •. C . T. to L . C. T.(R); 
were sett led (621) . Meanwhils , important exercises such 
as "PRIMROSE" ex:1lored the tactical side of tho problem. 

334 . With the :'..)rogress of r>lanning f o r tho 
invasion these develo1)ments entered a mor e significant 
phas e . In June 1943 the C. C.O . or ganized a c Dnference 
("RATTLE") of senior Service r a)resentatives , includj.ng 
Genera l McNaughton, "to study tha various CDmbined 
o:)era tions problems o f OVERLOHD " ( 622) . Thereafter , the 
ehi 0fs rf Staff we r e- a-J.v1sod. th:.t- a nUI!lber of 's16 hifioant 
pr0bl ems , incluJ ing .f ire support i n .the- .a s.s.ault , r ....: qu1r.ed 
"immediate and author i tative decisions " (623) . 

335. Partly as a result of the 11 RJ~TTLE 11 

r e commendations , and :1artly in r e s 11onse t o a submission 
by tho Admiralty, the Chiefs of Staff decided in bugust 
1943 to set u p a s~e cial inte r - Service Committee to deal 
with the problems of fire support in an assault. This 
group , which came to be known ns the Grahum Committee , 
had the foll owing c om)osition: 

Chairman : 

Air Vice - Marshal R. Graham 

Members : 

Re ar- ildmiral W. R . Patterson 
Ma j or - General J . J,. . C. Whi tnker 
Major-General W. J . Eldridge 
Air Vice - Marshal W . fl. Coryton 

- c .o.H.Q. · 

- h. . C . N.S.(W). J4dmiralty . 
- D.N.T.) War Office . 
- D. R . 1\ . ) 
- li . C. 1 • • S . (O:-is) ldr 

Ministry . 

Professors P . M. S. Blackett, G. D. Ellis nnd S. Zuckerman , 
Scientific l~dvisors wi th tho ldimiral ty , War Office and 
C . O. H.Q ., rospectively:, also attended the meetings of the 
Committee , as did r epresentatives of COSS1~C, C.-in- C •. , 
Portsmouth, Headquarters 21st 1.rmy Group , J,.ir Ministry , 
Fighter and Bomber Commands , the T~cttcal Air Forc e , 
C . O .• H. Q., and the United State s Jdr Forces . 

3 36. The Graham Committee held a series of 
meetings beginnin8 on 4 Sep and ending with the preparation 
of a detailed re~ort on 1 Nov 43 . Th3 terms of reference 
were : 

To consider all existing means of .t1r oviding 
fir e support when landin g f orces on a heavily 
defended coast a nd to make r 0 cornme ndations as 
a matte r of ur gency, for im')rovinG th(J degree 
of support . (C . o .s. (43) 190 (0) item 6) . (624) 

The Committee were instructed t o c onsider the r eports on 
the rantelle ria operation a nd the results of certain 
bombing trials on beach defences in the United Kingdom. 
Their work was n o t restricted to the requirements of 
the Normandy invasion, for 11 i t was noted that the 



- 164 -

provision of fire sup?ort f or O~eretion 'OVERLORD' 
was already being dealt with by tha ap?ropriate Commanders 
and th0 Service Minis tri0s 11 ( 62 5) . However , agroemont 
was reached that "any findincs of th.J Committee requiring 
urgent attention in rela tion to 10V3RLORD 1 could be 
brought to tha n otico of the ap?r opriato authorities ty 
their r e,resontativus who atte ndod the Medtin~s of thu 
Committee" (626) . Consequently, eithar Lt- Gan Vl .D .. 
Mor gan , C. G. S ., or Bri ~atlier C.F. Loewen, B. G.S . (O?s), 
represented Headquarters 21st i.rmy Grou~ et all meetings . 
Moreover , i t was a~)arent from the examrlos taken for 
study (such as the Fecarn11 area) that the Committee 
were thinking primarily in terms of an invasion of 
Normandy . Indeed , th.air final re"9ort stated that 11 the 
defences of the North const of France as in Se~tember , 

194311 had "been takan as t~ical f or a heavily defended 
cons t 11 ( 627) . 

337 . J~ t their first meat inc; the Graham 
Committee a{;I'eed tbs t the requirem~nts of tbd fire plan 
could be conveniently discuss ed under th.Pee main 
headings : 

(1 ) 

(2) 

(3) 

Destruction or neutralization of the 
coast defunces ; 
Destruction or neutralization of 
beach defences; 
Tactical firo su:_>port of l andin gs . (628) 

They elso agreed thnt 

• • - . tha fire affect on land (type and 
volume) is an /.rmy r equirement, and t~ t tb.:l 
meth od of producing such eff~ct is a Naval 
and Air ? r oblom until tha 1.:rmy has deployei. 
its own sup~ort wea~ons, when all three Services 
sharo the rasvonsirili t71 of i>roducing the 
requir0d rasult . (629) 

At this meeting th~ Committee decided to take the enemy 
defences in the F~camp ar~a as a tY;>ical example and 
Lt- Gen Morgan arranged t o ?rovida the necessary inf'or­
.ma tion . l.s regards boach d.Jfences , they concluded that 

t he basis of investi3ntion ••• should bJ t ho 
volume of fir o required in a given ar~a, say, 
2 , 000 yards by 1,000 yards . Part of this fire 
would b o against visual tar bets, ~)art hy 
obsorva ti on and part b y drenchin0 fire . Tho 
/U'my would state tha effect required and the 
Navy and Jdr would assess what could be done 
w~th the existing means to meet this require ­
ment . ( 630) 

Sui table targets f or t a ctical fire su-;->1)ort of tha 
assault were thought to b e : 

Enemy batteries behind the b~aches ; 

Enemy strong ,oints; 
Artillery O.?s ; 
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( 4) Obs ta cl 3s; 
(5) M. T. on r oads ond r oad junctions; 
(6) Personnel . (631) 

338 . During their sec ond meetinG (18 Sep) 
the Committee discussed the type and wei ght of bombard­
ment requirad to nGutralize c oas t defence batteries . 
Professor Zuckerman suggested that a concentr ation 
"simi lar to that put down on rantelleria would in his 
opinion disruDt the ground surroundinh the batteries , 
inco~oci ta te tho gun craws, anC:: neutralize the guns 11 

( 632) . 

The Chairman strassed the importance of 
irlprovinG accuracy , whether in air b~rnberd­
ment or naval 'bor.bardment , in ordor that the 
desired rasult might be obtaindd with less 
effort . How t his was to bu done would be for 
each Service to dee ide . ( 633) 

Iti ~rder to thicken the sup.eorting firl3 tho Com.mi ttea 
were at this time c onsid~ring th~ possibilities of the 
Maunsoll Tower, a c oncrato vossel mounting two 6 11 

howitzers . This projoct was aftclrwards abandoned . 

339 . kt later moetinLs the Committee were 
chiefly conc erned with dotails of their final report . 
I t was recognized tha t 11 a s;:iecial intelligence survey 
of apyro?riate beach areas should bo made so that mean 
points of impact , and salient t opographical features , 
could be plottsd for recognition both from the sen 
and from the air as a means of improving the dogreo of 
fire support" (634) . The duration of a ir action in the 
initia l stage of the assault was also considared . 1~1r 

Vic e - Marshal Coryton observed that 

• • • it would be undesirable f or tho air 
effort to be s~read over a lon3 p0riod bef ore 
the assault , and durin~ discussion the 

Cot:ll:l1tte e c ·-~ns id~·rCJd th.r.t while it .woul d be 
unwiso t o start air action ? rematurely as 
personnel manninG coast and beach defences 
could be r eplaced , it would be equally unwise 
to leave too many air tasks until th& last 
moment , when e very ava ilable aircraft would 
p r obably be needed to support the assault . The 
Committee agreed , however , i t would be for 
a Force Commander to assess the pros and cons 
of long or short ) roliminary air action in 
r elation to his air resources available for 
the :larticular opera ti on, obscrviLg that the 
air should not be called upon t o und3rtake 
tasks thot can be done by oth~r means . (635) 

The Committee stressed the nocessity of finding "some 
effecti ve means of ddalin6 with C. D. buns encased in 
thick concrete" . 1~t the third m13etinG (9 Oct) 

The Committee discussed means of providing 
close fire sup)ort ond noted that destroyers 
and L.C. G. (M) would form ]art of tha Force 
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allotted for this task . Brigadier Loewen 
(21 Army Group) emphasized the difficulties 
of landing the leading tanks and breaching 
obstacles when the drenching fire had lifted, 
and pointed out that observation of fire would 
be one of the principal problems during this 
phase . It was agreod tha t fire support would 
not deal with obstacles; a t present Army must 
deal with these . At the sace time. urgent measures 
should be taken to improve the means at our 
disposal, e . g . hos e, pipes with explosive . ( 636) 

Lists were prepared showing 11 th6 existing m6ans of fir e 
support and notes on thE-ir limitations" , tog ether with 
11 targEi ts and the.. moans availablu for attacking them" (637) . . . 

340 . The r uport by thb Graham Committee to the 
Chiefs of Staff revi E,wed tre whole problem of fire support 
in considerable detail . Th~ report statcld: 

The problem of fire support in a s oaborne 
assault is to produce sufficient sea and 
air bombardment to dost roy or neutralize 
tho enemy defences and to render the defenders 
permanently or temporarily incapable of strong 
and organized resistance . (638) 

Excluding air superiority and control of sea communications 
(wh ich were described as " inherent in any s0aborne 
operat ion" ) , the report divided tre suaborne assault i nto 
four phaues : 

Phase l· Any preparatory action that may take 
pl ac e before Phas, 2 starts . 

Phase 2 . The approach up to thv touch down . 

Phase 3 . Th6 touch down to the establishment 
of ad~quat e firv support eshor c . Thi s 
postulates thu capturb of an &r sa sufficiently 
larg6 to unable th~ Army woapons to deploy . . • 
this area will be ruferred to as the cover i ng 
positicn. 

Phase 4 . The advance inl&nd up to th~ establish­
ffiCnt of th~ main br1dgbhvad. (639) 

The CommittGe report ed that , paralle l with these phases , 
there were four main tasks in a fire support p l an : 

(i) Task 1 . Silencing of coast defence 
batt6ri0s and of such inland batte r ies as 
ms.y bring firo to bear on navsl ships , 
assault craft and tho baach6s . 

(ii) Task 2 . Drenching and aimod fire at 
beach defences and fiold batteries , 
including any C. D. guns in the area which 
may have survivud the first attacks in 
Task 1. 
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(iii) Task 3 . r r ovision of fire support f or tha 
t cuch down and f or the es t r..b lishmant of 
the covJr ing JOSition . 

(iv) Task 4 . Subsequent support for the 
ost .. b lishment of the main bridt:;ehead . 
This task is no t strictly within the 
fire nl an but it must be consi<lored 
at the s am-3 time . ( 640) 

341 . Tha ~resent nerrotive is unebl3 to uivc 
a full description of tha da t ailed studios whict the 
Graham Committee made of each of the f our above- mentioned 
tasks . In each ca s e t ar be ts were def i ned and various 
f actors affectin~ the nnval, military and air effort 
were asse ssed . Thus , dealinc.: Vli th the military r ole 
durin6 tho t h ird phase , the report stnted : 

S . P . artillary a float can hel? t o sup~ort the 
assault run- in until the l eedinc wave is within 
a ppr oxinmto ly 500 yards of tha beach , whan the 
fire will have t o be lifted further inland . 
Flat traj ectory infantry weapons fired fr om 
landin;S craft will give direc t close su1port 
until the touch- down. ( 641) 

The Committee also discussed many o ther important factors , 
such as the timin6 of the assaul t *, tha use of smoke and 
the methods of daelint with obs t~cles . In th~ latter 
connection the r uport ~ointod out thRt 

Firo support at the requir~d donsi ty can be 
pr ovided only f or a limited poriod an~, thar e ­
f or e , the s~eod et whi ch obs t acle s can bo 
overcome will be an important factor in the fire 
plan of any s eaborne assaul t . Vii th the pr esen t 
means available navel a nd air bombardment will 
have lit~le or n o effect on obstacl es such as 
anti - tnnk walls , wire, minafi~lds and unuer 
water obstructions . These will hava to be 
dealt with by th0 1.rmy unless s ;_Jocial meas urus 
can be devel o!)ed within th~ fire sup_.ort 
r esources . ( 642) 

342 . In t he i r "Conclusions and Rec ommendati on s " 
the Graham Committee r e~)orted that the 11 exis tine:; means 
of naval and air su:> .. )ort 11 wer d satisfactory (643) . 
However , thoy ma<la suegestions for c erta in im~rovements . 

They felt that " immedi a t e acti on" should b 0 takan t o 
im? r ove the accuracy of nnval a nd air bornbarG.ment hy 
obtaining 600d air obs urvation f or naval fir e , b y 
attaining greater accuracy in ~recision tombing an1 b~ 
ga thering "detailed informe tion about the enemy co£ist end 
beach defences in pr obat l o overa tional areas 11 ~ 644) . 
Likewise , the Committcla recommended action t o 1 augnent 
the fire sup:,ort from lan~ling craft and s pecial craft 

Jt.f.l, -"..tSee , infra , paras .a£:9:; ff . 
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in any way prac ticabls " to 11r educe to a minimum tha 
safety zon~ of L . C. T. (11) 11 , to investiga te th3 possib ility 
of impr oving the d~structive effect of rockets, and to 
11 cor.s i der the tactical use of L. C . T. (n) f or :_)r oviding 
szr.oke 11 (645) . Similarly , they ur ced that s~ecie.l measures 
should ba taken to doal with "coas t d13f encc ._:uns in 
turrets and casemetes b~ maans of ".ir bombardment", to 
dostroy obst~clus, including min0fieltls, which c ould 
not 11 be dealt with ado qua t 3ly by tho existing means 
available to the /irmy" and to use certain bomcs 11 for 
fillin~ the gap foll ow ~ ni.J the initial lift of support 
fire " {646 ) . Finnlly, the CoI111llittee recommended that 
COSSll.C "should be invited to a 'lt) ly the sugDe s ted basis 
of assessment to operation 'OVERLORD' with the object 
of judginG whether it forms a reasonable method of 
approach~ ( 647) . 

343. On 23 Dec ~3 tho rd) ort of the Grahrun 
Committee we.s c onsidered by tho Chi dfs of Staff 
CoIIlll'littoe (648) . Out of th~ir deliberations came a 
decision of i&rdat signi ficance to invas ion ? lannin3 . 
For t h...i Chiefs of Staff " at¥'e~d that the 9ro1osals 
submittad for im~rovinG the det;I'e~ of fire su7,ort in 
a seaborne assault , in so far as they affacted 01er~tion 
OV~LORD should r eceive attention on the hi £hest 
priority, and when promising, ahould b e develoj?ed on 
high ~)riori ty" ( 649) . 

344 . Tho work of tho Graham Co:rmni ttee and the 
exoerionce of Exercise "PIR.tiTE" ex0rtocl a profound 
influence on the evolution of a satsifactory technique 
for the invasion. Tho true measure of thot influence 
became aj?90.rent whon tr e Joint Fire rlan of 8 A"')r 44 was 
tested on D Day . It was th0n ap 1>arent that the Flan 
followed "fairly closely" tho lines laid down by tho 
Graham CoDliilitteu (650) , and that tho a ssaulting formations 
used the technique of Ex:}rcis e "PIRLTE" . 

CONSIDu'R .t~ TI OPS OF TIMING !..ND ~/Ei. THEit 

345. Therd is no need to stress the imnortance 
of timint: and V1aather in relation to the launchin~ of 
110V~LORD 11 • These factors had been carefully weie;hed 
by tha enemy when , in 1940 , he was plenning to invade 
England . The original German plan for 11 SE1'1 LION" con­
tained the followinG observations : 

Tha day is the safest time for embarkation , 
as our air supromacy and strons A. A. defences 
can only avail us then . The crossin5 is to be 
made in such a me.nner th£l t by daybreak the 
trnns r)Ort ships arrive simultaneously at all 
points on the English mainland . 

An ossential condition for success is 
favourable weather which will allow the smallest 
shi1s to make tha crossin~ and ?drmi t tho 
oparation of th~ Air Force and of ... -'c.rachute and 
airborne troops . {651) 

. . .. 
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These considarations, and many more, were the subject 
of ex.bausti ve study during tha l~.tar s t ai;es of 11 0VERL03D 11 

planning. The present account is able t o givo only a 
brief outline of certain aspects of these two Jreat 
oroblems . 

Timing 

346. Followincl th~ pre)aration of the ovarall 
COSSAC ;>lan for tho invasion, th" various haadquartars 
concerned i;avo increased attention t o thd corract 
timing of th;.; op.:Jration . In 1~ut..ust 1943 a ;>lannin:; 
syndicate at HeadqU!lrters 2ls t J..rmy Group ·)roduced 
a pnpor wh:i ch contained this statement : 

It should bd as sumed that tho initial landinGS 
will take Jlaco by deyli 5ht as shortly after 
first light as Naval considdrations will 
parmit, ,r~ceded by airborne troo?S and 
commandos, landed undJr covar of derknas s . 

(652) 

This was an interestinG anticipation of tha general 
principle behind th~ timing of tho 11NErTUNE 11 assaults . 

347 . The matter was discussed in great detail 
at a mee ting at Headquartors 1st British Corps on 6 
Sep . DealinG with the J urcly military aspects of H 
hour -- aftarwards defined as 11 the tin:.e at which the 
leading wave of assault craf t should hit the beach" 
(653) -- this meeting deciued tha t the decision depended 
on the availability of D. D. tanks and 1 •• v. R;Ls The 
report of the discussion continued : 

The success of tho O?~ration de,ends on the 
very early ca)ture of a beach head , which in 
turn depends on thu simultaneous operation of 
breachinc the major obstacles and neutralizing 
the onemy localities which covJr them and 
then the oa~ture of the l ocalitids themselves 
.. . . 

If AVREs are to work efficiantly they 
require enouJh lit;tit to soa, and if we are to 
gain tha maximum advanta~e fr om our available 
fire support from DD tks , the air, and sea­
borne craft, some dayli ght is r equired . Apart 
from LCT(R) fire support in a night assault 
is likely to be of negliGible value . 

From th~ J...rmy point of viaw, the r efore , 
H hour should be as early as possible in the 
mornin 6 , provided there is t~lescope lil:;ht , 
once thd DD tks arJ touched down end r eady t o 
shoot . DD tks should thereforv touch down at 
about 20 mins before sunrise., and this time 
should be solected for H hour . (654) 

If D.D. tanks and A. v. n.Es would not be available, the 
meo ting agreed that 11H hour abould be about two hours 
b3fore very first libht" (655) . It was roalized thet 
naval consideratio~s might r equir e a lanJinG aftar 
sunrise; but, in this event, H hour should 11no t be 
later than absolutely necessary" ( 656) . 
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348 . However , as s o often ha~Je ned in c ombine d 
opar a t ions, a ll three Services ha<l difforin~ roquiram~nts . 

From th e ~)oin t of vi ow of e. ir op3r£ t i ons , it wa s 
desira~le t o have th~ timing CJnsidor ably l a t er . This 
argument was advanc ed in a paper prepcr ~d ~y Bri gadi3r 
c .c . Oxborrow, B. G.S.(/dr), a t Headquarte r s 21st /..rmy 
Group . He pr of acod his r wmarks wi t h t hv stn t enent tha t , 
"if th;;! assau lt i s tot.) ba s ~d on th.: f i r e :>owcr , it is 
considar ed tha t a ir bomba rdment i s ono of the :>rimo 
factors in mokin. thi s fire powur eff ective". He added : ,_, -

My view, t h.Jr e f or a , on the assum? ti on of an 
assault ~a s ed on fire su~~ort, is tha t Ze r o 
hour should b~ in dayli Lht , som e one or two 
hours aft0r fir s t lie.ht; that thd assault 
will be , r 0ceded by a pJriod of int~nsive a ir 
b omba r dmant liurin~ t ho l est hours of darkne ss 
b y heavy ni _;h t bombers , the a ttack· boinG t aken 
up oft .Jr dayli uh t b y h Jovy and me di um day 
b ombers ; tha t this c onc entra ted bombardment 
will c onti nue until the l eadinb a ssault craft 
have re~ched tha l imit of the s s f e ty a r ea , 
J r obat ly one mil~ off - shor e . If thJ l 3adinc 
assault wave c onsists of DD tanks , this 
sofoty mar 0in can b e r educed considJrably; that 
from thd mome nt this a ir borubnr dment is lifted 
f or s a f a ty r ocs Qns tho a ttack will be taken 
u;;> b y t ho a ir we£nons of pr ecision , r ocke t 
aircraft , fi t;h t er bombers , a te ., tha t these 
precisi on air waa)ons wi ll take tho lea ding 
assault wave ri cht into the beaches , and 
will continua t o e. ttoc k ~Joints o f r asis t anco 
even duri~6 the ac t ual a s sault a cross the 
b eache s . ( 657) 

Neverthel e ss , it will bu r 0called thn t othdr f actors , 
arisin0 out of Exdrciso " ::'I RLT'.8 11 , aftJrw~rds l ed the 
~ir Officer Cow.m~nd in c , Ta cticol Lir Force , t o r ecommend 
a r oconsiduration of t h0 ~ossibili tie s of a nii;ht appr oach 
followed b y a dawn ass ault (s u~ra , para 326) . 

349. The quvs tion of n 11doy or n ii;ht assault" 
was ex amined at soma l~n. t h in a l ett er of 13 Nov from 
Genoral Pe ge t t o J.ir Marshal D 'Ll b i ac . 

The factors which hev~ l ed us t o the conclusion 
tha t a dayli t,)lt a ssault i s th~ pr df er abl c 
altorillltivo ar e no t sol a l y na va l , althou_;h tho 
naval aspect is one of the mos t imryortant . 
I hold the view tha t tho succe ss of a s eab or ne 
assault on def ended beache s is conditional on 
tha fir o :iower, inclui inG a ir bomb ini:; , a t the 
dis:ios a l of' the a ssnul t in._ f orce s b e in ..; s uch 
tha t the en emy def ences on t he fr onts s el ected 
f or a ttack will be lar~ely neutralized or 
destroyod . 

Darkndss may c c r e 0 ar ded a s o handicap t o 
accura t e hostile f i r e , but it a ls o im~oses 

such limi t a tions on our own sup~ortinG fire 
tha t the nbo ve conditions will no t exist . 
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The effect of darkness on the air situation 
also seems protlematical . Howe vBr satisfactory 
tho air situation which has been achieved 
by day may be , darkness will p,Jrmit air attacks 
with r elatively little interference , arrl the 
results fr om h ostile air ac tion might well te 
rr .. ore disastrous by night than by day . 

In addition , I do not subscr ibe to the 
view that the assault armada will be subjeotod 
to concentrated artillery bon bar dment from 
the shor0; on the co n trary I antic i pate that 
the majority of the rostil e coast defence Guns 
which could en0aGe the c rmada will have been 
neutralized or destroyed . ( 658 ) 

Ear ly in December ll paper on this same subject , from the 
air point of view , was pr epared at c . o . H. Q. This study 
reached two conclusions : if an cnr l y enemy counter- attack 
would be " the 6I'eatest mcnac0 t o the success of the 
operation", it was considared the t a niJht assault would 
give the Air Forces "the maximum sco;_)e for count0ring this 
threa t 11 ; on the 0th.Jr hand , if 11 tho maximum fire suyport 11 

was essential, an assault i n dayllght was c cnsider..3d 
preferable (659) . 

350 . Thsre was anoth.ar important aspect of the 
timinci i_)roblem. In his report on 11 PIR/.TE 11 11.ir Marshal 
D ' Al biac observed : 

The Exercise broucht out yet another very 
important lesson c on c ~rninL both the R.b . F. 
and the Navy . Th0 effectiveness of tactical 
air support f or tho assault is vary larGo ly 
de~endont upon attacks tein~ delivcr0d at thv 
planned time in rol~tion t 9 the t ouch- down 
of the first craft wave , i . e •- H. Hour·. H . Hour 
is in turn de~cndent upon the ability of the 
Na·vy to affect the touch- dcwn of th~ first cr aft 
at the planned time. With a slow moving convoy , 
which is c onsidarably affected by wind and 
currents , this is a difficult task and adjust­
ments may h1:1ve to be made during the last two 
or three hours of the a~pror. ch . Notification 
of any adjustme nts must, however , be received 
in ample time in order t o make possible the 
appropriate alteration in tthd timins of air 
attacks . The r e will c ome a time after which , 
however , it will be impossible to advance the 
timing of air attacks . b.fter this tL e thG 
air support can only ba delay0d or cancelled, 
and canno t be advanced . FurthcrmorG , if there 
is any postponement of H. _Hour aft...:r our air­
craft have bec ome airborne, it may bG qui to 
impos sible t o make corros pondint5 delays in time 
of attacks. ( 660) 

This opinion was supported by /1.dmiral Ramsay: 

Postponement of H- h our c ou ld only be acce,ted 
in c onditions of dire necessity, owin G to the 
verr ·1arb0 numocrs of aircraft which will be 
co - operatinj in the Assault and the consequent 
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difficulty of amending their time - table . It 
should not be assumed in ~lannin5 that post­
ponement is readily possitle . (661) 

In the same connection Gonaral Paget wrote : 

I also a.;r'ee on thd vital importance of accurate 
timing. In this connection, a e a 0ainst the 
evidance of tho •:IRJ,.TE ' Exercise, thore is 
that of the 'T0rtCH 1 and 'HUSKY ' oper ations 
whGre , with much lonLcr sea passages and much 
lare~r numb0rs of craft , the Royal Navy has 
~roved equal to th0 t esk of conforming to 
timetable to within a mattur of minutes . (662) 

NGvertholvss , it was realized thet there Wdrv certa~n 
limits to the accuracy which micl'it be atteined. Lt- Gen 
J . T. Crocker, G.O . C. 1st British Cor~s, remarked that : 

Prociso timinG will be difficult and I am 
suro wo must tu car0ful to avoid planning to 
s plit-minutu accuracy . It just will not work . 
Tho tasks Givon to tho air must bG such as to 
all ow some latitudG in time and S)ace . (663) 

351 . By tho and of 1943 t entative conclusions 
had boen r 3achod with ros~ect to the timin3 0f E hour 
for tha assault. hs stated in a staff study pre)ardd 
at Heedquarturs 21st i~my Group: 

It has bevn agrood that H hour shall be so 
timed that a minimum of 30 minutes of aimed 
fire cen be diroc t ed at the defences before 
the l eading craft touch down . This means 
that at H - 30 minut~s there must ba sufficient 
d.aylijlt for the air observation o:f Nava l 
fire and for deyli~ht precision tombin6 to be~in . 

This hos b.Jen estimat.::d t o be about Nautical 
Twili:_ht 7lus 70 minutds . Tho earliest time , 
thcrvfora , at which H hour is acce ~ table fr om 
the point of view of fire sup~ort i s at 
Nauticol Twilight ?lus 100 minutes . (664) 

It was , howevor , necessary to revise this definition 
over succcedin l; months boc!luse of a com'.)lica tion 
introduc Jd by tho enemy . 

352 . Tho accelereted work on the 11!1.tlantic 
Wall 11, ini tia tad by Fiuld- Marshal Rommel during tha 
sprin0 of 1944, r csul tod in tho erecti on of further 
obstructions alon. th0 beaches scl0cted for the invasion. 
Thi s dovelo:::iment compelled the l1lliod ...,lanners to 
r 0consider thu tida l condttions , which wero of para1:1ount 
imi)Ortonco from tho naval point of view . 11.s aft..3rwsrds 
described by 11.dmir e.l Ramso.y : 

No sinulo question was more oftan discussed 
during :>lannin0 than that of H hour . /1.s H 
hour w~s linked t o tid~l conditions, D day 
was de...,ondent on it . Until obstructions 
appeared on th0 assault beaches , the arbument 
was lorgely confined to the dotJrmination of 
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the ideal balance botween a sufficiency of 
lic;ht f or aimed air and naval bombardment 
and the minimum daylight approach , takint; into 
c onsideration tho number of days to which 
pos t ponement in the case of bad weather would 
be acce ry table in view of the different tidal 
conditions on l a t er days . But os beach 
obstructions in s ome numbers wer~ erected on 
the beaches , the need to deal with these dry­
shod , snd th~refore to lnnd below them , ovar­
came all previous ar~uments and H hour and D 
day wore finally larLely datarmined by the 
~osition or these obstacles . 
- hS on the west0rn (U.S.) benches th~ 
obs true tions were known to l:' e in place furth.3!' 
down the baach than on the eastern (Bri tish) 
beaches and as in Force J's sector near low 
water thvre wor e som0 rocks which would be a 
dan5or to the assault craft, it was finally 
necessary to select five different H hours, · 
rani;:in G over a '>ariod of one hour and twonty­
five minutes . (665) 

Fiald- Marshal Mc.o t uomary has poi nted out thE. t "this 
inevitable com? romise resulted in the ri~.:ht hand beaches 
having thd bare minimum ~erioJ for obsarvad fire prior 
to the assault , wher eas the l vft hand haaches had 
considerably more than had boJn deemed essential" (666) . 

353. Finally, refer •3 nce must be made to the 
important influenca of airborne o,arations on the final 
selection of D Doy . The 11 TRIDENT 11 and 11 QUfi.DR1i.NT 11 Con­
ferences had set 1 May 44 as tho date for the launchinE 
of 11 0V~RLORD " . This da to was l a tor choni:;ed so that the 
invesion could togin durinG tha J~ri od 15- 20 May (667) . 
However , at tha next tis meot :n~ of hlliod leaders -­
tha 11 SEXT1~T" Conference at C '1iro in November- Decemter 
1943·:.- -- the Chief of Combine'1 O~er~tions~* Jointed out 
that a full moon would be req tired f or the airborne 
phase of 11 0VERLOiill 11 • His memor andum stated : 

The only ~criod when suitable moon conditions 
will oltain in May 1s botween tha 7th May and 
the 12th May . Jl.s sc. many calculations are 
beinG based on the <ate of 10verlord 1 I would 
sugGest that even a difference of eight days 
is unaccep table and that thordfore it should 
be at_;reed that the t arbet date for •overlord ' 
is the 8th May . The next suitable moon period 
for 0~3ration 'Overlord ' occurs between the 5th 
June and tha 10th. 0668) 

354 . The decisive influence of the landin0 
craft shortas e on the final selection of D Day will be 
outlined in a l ater section of the narrative (infra , 

~See , infra, paras 377 ff . 

*~i'Maj -Gen R . E . Laycock , wt.o succ udded t o the 
appointment on 10 Oct 43 . (Lord Louis Mountbatten had 
relinquished his duti es as c .c .o. on 25 hur; 43 to become 
Supr eme Allied Commander in South- Eest 1.sia . ) 
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paras 406 ff)~ Here , it wi ll suffice t o po int ou t that 
ear lier d iscussi ons on D Day and H hour were influenced 
by many f a ctors of v.hi oh the most important were : the 
) r egress of Germ~n construction a l ong t he Normandy c oast; 
the tidal , lunar a nd moteorolo~ical considerati ons; th0 . 
effect on air operations and the raquirements of close 
support fire for the a ssault . In ~·wint of f a ct , 11 the 
final decision as t o D day a nd H h our was not made until 
17th Ma y when 5th June was selected, with pos t ponement 
accoptatle t o 6th and 7th June " (669) . 

weather 

355. Invasion ~lanninG was naturally much 
concornGd with the influenc e of tho wea ther . Horo, more 
than in any other r c s nect , th0 experie nce of other thea tres 
was of little valu~ . Ref er ence has been made t o the 
widely differing c onditions common t o thd coas ts of thJ 
Mediterranean a nd North-West Europe . Th0se c onditions 
wero discussed at a moetin6 of senior British and 
American Air Fore o offic0rs held on 10 f>.Uf, 43 . 

It was a5reed that mGtoorological conditions 
were very much mor e fa voura~ le in the Med i ­
torranean than in North West Europe , specially 
the visibility, to which ai r borne f orces were 
particularly sensitive ••• Ac.;ainst this, 
cross -Channel meteoroloGical forecastin~ was 
extr emely sood -- t:e tter than in North- West 
J~FRICJ~ whe r e c ondi tions were so consistently 
good that l ess attenti on wns ~aid to f ore-
cns ting • • • ) ( 670) 

356 . l~ COSSi.1.C paper examined tho possible 
effec t of bad weather on tho build- up a nd maintcnan~3 of 
110VERLORD 11 durinc; the first f ortni t:;ht of the operation . · 
This paper stated thnt "the foll owing basic assum;:J tions 
ar0 implicit in tho 10VBRLORD 1 outline appreciation and 
;1lan 11 

: 

(a) The landin~ of vehicle s a nd stores over 
the bunches will not b0 practicab l e whe n 
the wind excaeds a v0l oc ity of Force 3 
on-shore and Force 4 off- shore . 

Thes e days will be r e f err ed to as 
1bad 1 days and those on which th~ wind 
does not oxceed those critical velocitie s 
will be r eferred to as 'quiet r days . · 

(b ) The mo t eorolo cical exper ts will be able 
accuractely to f orecast n quie t s pel l 
of not l es s th&n f our days fr om D Da y 
inclusive . ( 671) 

Tho crucial r el a tionship of the wea ther t o the succe ss 
of tha assault was 0mphasized : 

The pl an does n ot c ontemplate the ca pture of a 
major p ort (or existin6 shaltcred anchora ges 
of any size) for at l east f ourteen days . It 
is essential , however , to the success of the 
plan tha t we def eat the enemy f orces, includine 

·, . 
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ras~rves immediately available , during thllt 
pBriod . To ensure thi s it will be necossar y 
to land ~ quantity of storGs at least sufficiont 
f or current maintenance r equirements and in 
addition, undur avere~e w~ather c onditi ons , to 
builc- up an initial r~sdrva in accor dance with 
the r cs J rvu policy. 

The first fourteen days aro , theraf or e , 
critical • • • ) ( 672) 

Tho coss; .. c stud y th.lo discussed th.,j ramifications of the 
woe.th~r under three headint:s : in an 11avaratie ")eriod", 
i n an 11 ll.vcra~ e tad ;>t!riod 11 and in tho "worst acc e'i.) tal:'le 
:ier i od11 • 

357 . It was otvious thlt tho selection of 
D Day would ( . a vi tally aff'ec t,sd by tndteorological factors . 
/,. re:")ort drafted in Se':')tvmb'3r 1943 by Headquar ters 21st 
l.rmy Grou!! notdd that 11 condi ti .Jns a r a ruquired that wi ll 
satisfy, so far as •1oss iblo , thu frequently c onf'lic tine 
domancs of th'3 throe S...:rviccs 11 ( 673) . In view of later 
developments the f ollowinL axtrac t is significant : 

I t will ba seen th.at tha pr obabld number of 
mornin~s that will sati sf'y the conditions of 
wind , cloud and visiliili ty required , and that 
are the first of a f our day quiet s ~e ll as 
r equired Tor ma i ntonancc , is :-

J~I'RIL Ml..Y JUNE 

2 . 3 3 . 3 5 . 7 

JULY 

5 . 0 

J.UGUST 

5 . 6 

SEPTEMBER 

3 . 9 

The tar cc t <lo t o s e t f or OV~RLORD i s 1st May : 
it is for c onsideration wh Jthor t h e operation 
wi l l not have wroatar chances of suc cess if 
unde rtaken in June . (67d ) 

358. While the pr obl um was buin~ studied 
f r om a t heorotical point of vie w, the practi cal exper ience 
of exercises in the United Kingdom also emphasized the 
far - r eaching ramificat:!.ons of bad weather . This i nfluence 
was particulary evident in connection with air operations . 
Thus , although excellent weathor c onditions prevailed in 
the Studland Bay area when 11 P IRJ~TE" began, 11 fog on inland 
airfields prevented tho smoke - laying and bomb:in g airc r aft 
taking off and with t he exception of the provision of air 
cover to the convoy at soa and dummy attacks by Typhoon 
aircraft against prearrangod targets on the beaches , the 
air support plan as arrang0d was not carried out" ( 675) . 
ComLenting on this aepeot of "PIRATE" tha Lir Officer 
Commanding , Tactical Lir Force , wrote : 

This incidence of fog over a irfields occurred 
also during Exercise ' Spar tan' and although 
it is hoped that tha time of yaar chos~n for 
Operation ' Overlord' will be such as t o exclude 
the likelihood of fog , it doas serve to r emind 
us of th-3 risks wa must f a ce if such conditions 
do arise . 11lth ough this pr obably requires no 
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emphasis, it confirms th~ need of distributing 
our resources on airfields at home, and for the 
early ustablishmQnt of airfialds in the area 
of thd land i ng . ( 676) 

Yet it would obviously be well- nigh impossible to expect 
f avourable weath~r conditions for all three Services , 
at the same time, across the wide ar~a needed for the 
mounting of "OVERLORD" . 

359 . As 3erly as Octobur 1943 d3tailad study 
had been given to th~ effect of postponing the assault 
because of bad waa thar . Such a postpon0mant would impose 
a sev~r~ strain on ambarkation facilities . 

It will of cours~ ba impossibl~ to 3void 
starting thl.l '3mbark t ion of p..lrsonno l beforo 
tho final won thcr foracast has baen given . 
If howovur th~ embarkation of personn~l does 
not stqrt aarlidr than twelve hours before 
sailing , 1 . e . about z - 32 , it may be possible 
to obtain at loast a negative forecast; that is 
to say , we should know by tha t tine if there 
is no ch.i; nco f . t e 11 of s ui tab lo wsa thar on D 
Day . If how..) v or it a p po r.r s at thlt t il!l9 that 
there is some chance , however slight , of D Day 
being fina , it will probably b3 necessary to 
ordar embarkEtion and accept the possibility 
of a. last morn0nt postponement .• 

It will not be worth while disembarking 
troops if the pos tpon.Jrnent may be only for 
t wenty- four hours , but if it is cGrtain to be 
longer, thun troops should bo disembarked and 
the original proc edur o r~poatod . It is however 
necessary to ensure thut dis .3mbark.Rtion and 
dmbarkation can oach tako plac~ within twalve 
hours , if troops ard not to ba kept on board 
ind3f1ni tel y . . ( 677) 

Intric ata ca lculations were made with tbo ob jeC't of 
ascertaining 11 the a vero.ge length of a quiet spell 11 and 
"the duration of a bud spell" (678) . 

360. In order to estimcte the exteut to which 
the weather ~5.ght interfere with beach maintenance , the 
planners exru:iined the meteorological records of the 
orevious ten years ( 679) . However, grave limitations 
were ~ttached to t~e r ~sults of their research . Commenting 
on a COSSJ .. C paper pr epnred during OctobJr Admiral Ramsay 1s 
Chief of Staff wro~e : 

The pa?er is based on th~ hnrd and fast 
assumption thal; an onshore wind of more than 
Force 3 or an offshor" vi! nd of' more than Forca 4 
would prevent tha lPnd· ng of vehiclJs and stores . 
It is cvt sidsred tho t conditions may well vary 
at diffdront banches and at different status of 
the tida . Furthermore, tho risk that would be 
acceptable in landing stores or vehicles under 
bad co!1ditions would vary with the axistiLg 
military situation. 
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In general it is conside red that when 
applying this papar to planning it must be 
clearly stressed that it is only to be taken 
as a vvry broad guide . (680) 

Rear-Admiral Philip Vian, thon {24 Nov) commanding Force 
11 J 11 , pointGd out that 11 the limiting conditions under 
which a beach can be worked depend on tha height, length 
and period of the s ea which , although caused by the wind 
in the first place , are also dep0ndent on a variety of 
other conditions such ~s depth, under - water gradient , 
o tc 11 • ( 681 ) • -

361. Various aspects of tha weath~r problGm 
wore discussed at some l ength in a report prepared on 
22 Nov 43 by th~ Director of Plans, Admiralty , for the 
ChiJfS of Staff Coramittco. This report was circulated 
at tho Cairo ("SEXTANT") Conference as a memorandum by 
the British Chiefs of Staff (882) . 

362 . Revie wimg thd overall weather prerequisites 
for '' OV~LORD", tho memorandum noted that: 

Suitable we a ther c onditions arc required for 
two phases of the operation , firstly , the 
assault for wh~ch a f our - day fine weather period 
is rcquirdd; secondly, the ma ntenanc~ and 
build-up period for which suitable weather 
for a d8croasing degree of beach maintenance 
is required for about three months . (683) 

The memorandum stated that "a quiet spell of four days with 
winds of Force 3 or less " was de sirable for tha assault 
and that , from this point of viow, the attack "could be 
postponed up to th0 month of SeptcmbGr 11 (684) . However , 
additional complicsti ons narrowed the choice considerably: 

For tidal reasons th.:l assault is limited in 
each lunar month to two periods of five or 
six days , which occur at times of full and 
new moon . The air lift can only be carried 
out in the full moon pJriod. It therefore 
follows tha t if th<.• full moon p-:Jriod is 
missed on account of th0 weather conditions 
being unsuitable , the assault must be post-
9oned for 24 dnys . By sacrificing tha air 
lift this post~onoment could be reduced to 
10 days . (685) 

363 . The memorandum confirmed pravious opinions 
that "any day with wind of not L1ore than Force 3 on shore 
and not moro than Force 4 off shore " would be ac~optable 
f or th~ ma5ntenancc and build- up period (686) . How~ver, 

the w0oth0r problems of th~t critical period could be 
greatly reduc0d by tha great artificial harbours then 
under construction.* The COSSb.C p lan had statod that , 
"making full use of ovory capturacl port, large and small , 

*Sec , infra , paras 367- 376. 




