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I.  IRCDUCTION

1/

1. orld Tar IT saw the development of :irborne oncrations
and airborne warfare to the point where an cirborne opcration -
that is, the forces end techniques of which it is composced and
their usz - could be locked upen as an additional veapons systom

~

of the armed forces or at lsast as & hishly specialized task force

{ 9/

coribining both ground forces =zud cTT forecs in & joint opcrotlonl
As used in this ropert, en airborne operation is defined as an
operation involving the movoment of srmed forces by zir into an
objective arca for ground combat, The definition includes the action
of theso armed foress on the ground as long as thoy arc in no othsr
contact with friondly forcos execept by air. During “orld tar I
airborne onsrations wmere cimloved on bobh sides in 2 varioty of

situations and with varyln dogrecs of success. The U, S, alrborne
forces in nerticular, cxpericncced a censiderable develovnont both in
size and technique,

2, Like eny ncu devolopment in military thought and technique,
the idea of the alrborne assault *as much zppeal to the impsinstion,
It 1s casy for enthusiasts in this dircction to cnvisaze the transporit
by ¢ir of entire armies to thie field of battle. There are othors
who believe that the overall cost of oporstions of this type, par-
ticvlarly on a very lerege scalo, is out of proportibn to the results

vhich can be achieved., It would be most desirable snd veluablc indoed

1/ Somotiies also roferrcd to os vertical envelopriont,

2 Thc tera fairborne force® vill boe understoed to include not only
the troops but also a sufficient muber of troop carricr aircraft
to decliver thom te or in the objective arcsa,
PO T v -
RagtRICIED WSEG STAFF STUDY NO. 3
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ﬁ%’have an accuralbe evaluation of milit&rf worth and elfectiveness

of an sirborne sssault. This would ge far in enabling en estinmate

to be made of the mroportion of the ermed forces vhich it is desired

to heve with airborie capability but would involve .uestions of coi-

parative‘military cost versus ccemmarative nilitary effectiveness

The discussion of these questions is outside the scope of the present

repoft Tt will be apprecicted thet they invelve, in one way or an-

other, nost of the ideas and concepts of ground warfzre as well as gquestlons

and problens of delivery by air, for which congﬂéte snalyvtical treatments

are not cvailable at the »resent time. ‘ '
3. The eapons Svstems Zvaluation froup has underteken thie study

suc evaluation off sirborne operstions from the stanﬁpoiﬁt of thelr use

in a pOSSible‘future war. A very specific cuestion to be answered in

this repard is

tithe efficacy vwith which present airborne units can
imrlenent their portlon of the purrent war plans.”

In order to stert from & known frame of reference in seeling the
answer to questions such as this, it'is considered essential to
begin by making & study of soie of the historical ceses that occurred

-

in iorld Tar II. It is believed thet the results of the study of
historical cases will ol only Orbatlv assist in answerimg the

snecific question above but zlso be of signi ficant value In the

solution of eny other problems related to wirborne varfare. The

necessity for meking the historical étudy’arisas in larse nort from
the lagk of any operational anelwvses of airborne operations in per-
tlcular, and frow the greet 1ac? of ;nalmtlcr knoviledze of ground
coibat operations in generzl. In such a.otudv tuu k“n1381s would
e placed on atterpting to find the basic factors upon which the
outcore of an sirborne operstion depends and, 1f possible, to what
ext%qt; From prelininary conslderastions anc investigations one

can state the following list of factdfé as including thosa which‘
would be of basic importuncogin OLtQTﬁlHlnq th gru“ of suces

of &n alrbornc onerotw Ol

RISIRICTED #SEG STAFE STUDY HO. 3
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ai  Commend structure.

b, Tie for treining ana plenning. -
c. Intellipence estimabes vsed in planning.
d. eather,

2. Cover plens (deéeptioﬁs)- ‘

-
N

1. Tactical air sunport b§f$ro, during and after
the initiation of the eirborne cssault.
2.  dnemy air action ageinst swrshalling area, troop
carriers in flight; and againsﬁ‘ground'tréops in the airhesad,
h. hceouracy ond concentraticn of the drop or landing.
i. Réte of build-u»n of tihe slrhead,
. Rate of_movement of forces on the.ground.
. Covnmunlcetlons.,
L. Link-up rith essociated forces.

]

i, Logistical sunport.

The histaricel study reported herein hes been cariied out with these

gy o e s ot ke L il

Taebors in mind, and the attoint has been nede to shew the role they

plevad ond thelr relative ilumortence.

-
i iy

b In-the zoneral approach to the study of the historical cases
it is-deered essentisl to rely es much as time, personnel, and evail-
ability of records will permit —— on the original battle recards and
reports. Thoe attompt has been smde throughout to securo actuai
nuneri cal oporatiohal data. The matter of.socuring original rocords
is in itself a réﬁher major undertaking, To got accurste data on
the ground part of the operations!it was found nécesséry to use the
onerationsl reperts of units as siall as battalion and company sizo.
Ais far as the records of the airléffort invelved are concorned, the
troop carrier recerds such zs histories, after-action reparts, and
missicn reparts,.are plentiful and completely adscuate. The records
for the tactical air support rendered by the fightoers and fighter
borbers is ouite another storj, end adequate fecords of these missions,

particulariy at scuadron level, are very scarcs, 3Squally scarco are

RIS

WIRG STAFF STURY W0, 5
HSE STURY ¥O. 38



RESTRICTED

any ilr Farce records mhich give eny clear ond accurete indication of
the effectivencss of the tacticel cir cffort in support of the sirborne
troops on the ground. In questions of tactical air suppert the situa-
tion is further complicated by the fact that in some opcrations it is
difficult ~— if not impossible -~ to distinguish oct;cun the tactical
air effort in support of o specific airborne operation and that siven
generalily to all forcos varticipating in 2 combined mejor assault, In
thosc cases the mroximity of assault arces produced a condiﬁion vherein
the tactical air support operctions cxccuted in. cortain arcas ectually
epnlicd and had some bearing on the ground operations of the rirborne
units ns well as the other ground forces participating.

5. In the »resent repord i$rhas been nocossafy to limit the
“study meinly to the two mejor airborine operations of “hwia Wi 1T -
Oneretion WEPTUNE and Operation 1ARKZT,  Operetion HFTUTE was the
codo name given to the sirborne assamlt carried out in support of the
amphibious invasion of Nor wndy on 6 Juna, 1844, Oporation s AT was
the code nare given te the airborne assaul t in Felland on 17 Ssrtember,
1944, in comnection ﬁith the attenpted earl& breale-through of ground
foreces from Bul.ium, throuch Hellea, and inte Guor way. laps of the
arcas involved in these two eirborne éperations are given in Figures 1
and 2 of Znclosure A. The cuantitetive sveluation of the effectiveness
of tactical air support of ground troéps ig a difficult and importent study
in itself, and the scope of the present report has nrecluded anrthing
more than same cualitative considerations of these effects, It is also
pointcd out. that for somewhsat similar reﬁsons no attenpt has been made
to deterrine quantitatively the degree 6f air superiority, cither
temporary or local, resuired for the successful Launching of an aire

3/ ‘ o
borne assault. Furtier, the discussions corcerning the troop carrier
effort have been confinod striétly té the role nlared by tne troop
carriers in «n sirborne assault,  Actuslly, taroughout the war, the

treoop carrier circroft werc ongeged mainly in leglstic’ support of the

ground and eir forces in the combzt thoatres, “iile this actlvity

Q/“.In*f t. ono cen probebly go so fer us to say that thore docs not
oxidt at the nresent time o procisc guentitative dul inition of the
tonif¥¥r'supurlorlty.“

RISTRICTID 6 - WSEG STAFF SIUDY MO, 3
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s of great importince to the vwar ng ¢ vhole it forrs no vart of the
presont study. Fioolly, it should bs clearly understood that the
historicol study prescnted fw,orc is not e eond in itself but rathoer an
intermedicto step required in order to gzive guiding prianciplces end
basic deta for usc in the study of the mnin pI‘oblCm of ovalua'ting air-
borne operations. It is bel_ieved that the results obteined herein will
serve the intondcc‘: nurposc of providing tools with which to attack the

gonernl alrborne studyr,

RESTETOTED . WSEG STAFF STUDY NO,., 3
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II. . SULLARY OF CONCLUSIONS

Tho details of the historicel study cre contnined in Inclosuroes

A to J, included herein., T . study has been carried out from the

point of view of determining the iasdn foctors which influenced the

cutcore of the sirborne operetions considered snd, so for as mracticable,

thoir dogroe of importence. Swucific factors studied include the follow-

ing:
A.  The cchieverent.
B. Drop geonotry - the cccuracy end concontrotion of the

porachuts drop.
. F.etors in reerssnization - oxclusive of drop geometry.
D. The locstion of drop zonos-andllanding ZOTLGS 4
B. The rote-of mevarent of Lho troops on the ground towerd
. their objectives.
F. Ths rete of bulld-up of the #irborne forces on the ground.
G C;::i;mzunica-‘r-.tioﬁs .
H. The Intolligencs estinetes wsed in plenndng.
I. The Treop Cirrier performance.

T

J.  The tectical wir support given.

- ,

Fro. the results found, «s deseribed in tho onclosurcs, concerning
these vorious factors it is concluded thet some fairly definite,
olthough cuelitative, stotoments vay be rede concerning thcm:and thoir
impeartence in the sch rc of an cirborne opui.tioﬁ. These conclusions
arc described bolew,. and srs supported by the rosults found in the
enclosurc indicated. Iﬁ crriving ot the conclusions the ettompt has
been made, uwhenever nossible, to cwrnloy @ nathod bescd on corparisons
betwoen‘diffcrpnt bporations ond ootceon'ugits u*éggpd in the sarc
opcration,

1. IY is bolicvod that résults of the study.point to the'oxisﬁj
cnice of two ¢ bﬂ”?ul Czt‘”OTluS of hesic Factors which influcnced the
outcome of thoe orld wr II sirbome oner~tlons studlcd (1) those
ﬁgotors wiich teken sin lj could ﬁfl‘T wrohiblt, defeat or eriticclily
jeopardi e +‘; operetbion, ond {2) thosc which could produce difficulties

RESTRICTEL WSEG sr FF STODY N0. 5
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on teken sincly but vhich could not zovern tihc outcone of the operation

Exad)

cxccpt by occurring in combinstion. Thesc cetegorics cre refurred to

hore as Category A and Caﬁvhovv B, resncetively. Some of the items
considered in thils stgdy had no damonstrable effect on the outcase of
thc'operalioms examinegd, elther becausc thoy cpmeer not to have been
significant in theiselves; or bocause tho nerticuler quaiificntions or
conditions recuired we rv_ﬁrusgnt to i zdequate or to o gen erclly uﬂlform
dogf;o in =11 units involved in the nirticular operations examined., In

.

the latter coso the data studicd could not be expected to show, oven
quelitetively, the dsgrec of importince of such a fector, TFinally,

these factors which arc of'importonce in sny militery action but on
‘rhich no canperetive rnalysis has been possible with respect to the
airborne actions examined ore refcrred Lo hers os Cotegory C, unt

those wiieh it is duronstratad had no detectable lﬂ_luanb 2t o1l

are pleeed in G tegory D, Tho‘conclusions with regerd to these four
categorios of factors are set forth in the following rercgrephs in
alphabeticsl order of c;ﬁogoxy,

2.  CATIGURY A: Inedequecy wibh respoct to ce ch of tho following
factors cowears from this study td nove been copeble of cither prohibit-
ing, defooting or criticelly jeoprrdizing on airborne operstion in Torld
g, I lligence of enemy ground strongth nnd disposition.

(% closar T - tho unengected encmy situation ot Iviie ﬁ,
O retzon LEEET).

b, Thaniher, (fnclosurcs B, F, I, ¢nd J ~ wnostponcroat of
cntire TUN S Oner: tion for 24 hours, dvl*v of 325th Tiider
Todntry Regloent ot Miimegen, O T‘thﬂ.LJL“:Jl

Ca Porformonce of associcbod ground or sihibious forces
in combined overciions, {Enclosurcs », &, and F - low rote of

advance of t e link-up ground forces, Oporetion TLRIET).

d. 43y superiority. (@nclosurs J - coaplete destruction

of G.rmen. pirborne reinforcoment of forces in Narth sirica) Q@j(

RESTRICTTID : ' WSEG STAFF STUDY 1O, 3
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3. CATIHORY B: Inodequackesivith respect to the following
factors while not eppecring to have dircctly govefnod thoe cutcome of
o of the coperstions studied vhen considercd singly, did produce
dlfficulties which wverc SOWEtimﬁs lerge,  “hon thoy ocqurrod in com~
,binatioh the results were often sarious. These foctors arse liéted

topether witr such informetion as has boeen devcloped in this study os

to the degree of cifcct nroduced,

e Air ‘a0l tion of the battle arca. Imformtion on the
foct is ~ualitative only, but it cen be cheracterized

as large. (Biclesurcs F oand J.)

b, Arti-flok oper.tions. Ioformetion on the cegroe of
cffect is cuzlitetive only, but it cen be cherscterized os lurge.

(Bnclosures B, D, I, and J.)

Ca Directlair.suvport of cirborne ground cperations, .Thero
is cuzlitative inform:tion indicating het viien 1t was reccoived
it was beneficicl., Dircet oir su?port of the opora@ions studied,
hoviever, ipwears to have been genarally inedsouate in cuontity.

(Bnclesuras O ond J. )

d.  Compand Structure. There arc cuslitetive indications

that for 5.ajor omerotions, unificd conmumnd was cazpable of wro-
ducine superior resulbs in every phesc of sn cirberne operation,
(Inclosure I.)

& Troop Cerricer sircroft, This copeers to havs been a

" fector of‘considorabie importenco, The airceraft, including
glidors, cveiloblo for this usec imposced limitations upon the
‘weight, sizc anc quantity of metoricl availeble to cirborne
forces in combat in the oporetions studied. (Znclosurc I.)

£ Navigetional ond haming <ids for Trocp Carricr Foarces.
a—— ) L 3

These appear to have been of great dmportonce whencver the
distence fleown was great or the weather was noor. Reliability
of the aids sppeers to have been a major problem in incdoquecies

vhich did oceur, (fnclosurc I,)

RISTRICTED | : | WSEG STAFF STUDY NO. %
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g+ doint treining rnd operstionc) plenning by troop carricr

e

end airborne forces., Although the eﬂact degree of this effoct 1s

unknown, it 1s indicoted that bost troop delivery performance wes
achieved as joint troining end JOlPt‘O crational plonning were
incressingly employed. It is snparent that specilal treining wes
required for troop carrier crows Lo deliver troops into conbet
sucecessfully, The degree of importo ncoe is unknown but apmesrs

to hove been large, (Encloswre I.)

. Doy versus night drops cnd londings..

i

(1) It wes much more difficult to attain satisfictory

acowecy ond concentretion of troop delivery ot night than in doy-
light. Relicbility of ntvigatioﬁal snd homing aids assumcd major
importance in nltut drops for titds reason, s 2lso cid troop

rrwor troining, sgp<rgtv and 301qt agﬁ troop carrier cowsbab
expcriencu, (Inclosurcs B, C :nd I:}__v

(2) Roorgonizetion of « given percontoge of unit strongth

took three tines cs long in corbat night dreps os in daylight.

Land ——— -

Decreess in cccuracy, concontration end gqomotric drop effective-
ness {the rroduct of the two) cruscd reorgenizotion performance

to £l off tuico as fast in nizht operations cs in day operaotions.
{(dnclosurc B.)

1. Drop Geomctry - accuracy, concentration ond goorwtric

drop of foetiveness (the nroduct of the two), Reorzenizotion

per formence, initial eguipment recovery, recovery of resupply ~nd
growth of organizoed forces werc +11 dircetly dependent upon drop
gooetry. This ﬁas thc dorinant factor in the deturminotion of
the rates associeted with thc abévo activitices cnd wes elso &

mnjor foetor in governing the ultimets degros of success in achiocving

the aims of these cetivities, Thacy, in turn, deterndned the strength
and time of initiction of the initial assaults on objoctives cnd,

in sam: cases, limited total @ vadle ble strongth of troops ~nd

souipment for nore extunded poriods. (Zaclosurcs &, B, G, F me G,

“‘“smrc D : TSEG STAFF STUDY M0, 3
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Torredn,
A

(1)
ratce of growth of orgenizod forces
in peor drops whenever terroin ves

1

in deylight.  The degroe of effect undur thesc

considerable, (Znclosures C ond G.)

(2)

ing londing zones (LZ's), (@nclosurc C.)

Terral

ke Qoubrt Experionca.

ond in ro

This foctor apnears to hoeve had some cffect upon

covery of eoqulpront

such os to limit visibility

condltions was

vos an importent consideration in sclzct~

This aopcors to have been lmportont

to on undeterrined but significant degree In reorginizing under

cneiy ottack, (3nclesure C.)

Wo study was inde of thie effoect

of cosbot camericnce in oxecutins ground cosbet =issions.)

de

Tneror ooposition on Landing Zongcs.
rd < 1), ’

have been on importent conslderation to the

This sppears to

cosuclbics could soriously intorfore with norfornance of the

ground rdssion., (3Gnclosure D.)

r, Locotion of Dron Zones end Leonding

Zenos, This factor

s of pejor irportince and could seriously
.of'thc operation undor cortain conditions.

slider linded units wnjoyed the best chinco
the DA's tnd 1Z's wore on o &8

o5 obhor considerations wuculd permit.

n.

influence the outcore
TDoth perctroops :nd

oFf sSuCCuSs W oNove

close to the essigned dbjectives
(inclosures D and Z.)

Intellisconce of wnemy flok strongth. . This vas lupartant

to &n awndetermined but significent degrioc.

0. Terrzin intzlligence.

fretor wvas of mojor importence. In general

wes, homover, adoguate. (Znclosurc C.)

p. Rete of sround movement, This was

impartences,

location of drop or landing zones with rospoct to the

it dotormincd the tine recuired to reach objectives,

onposition encountorcd veried directly with

RESTRICTED
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Togother with reorgenizetion performance

(Enclosures I nd J)

One exarmle deronstreted thet this
D

terrein dntelligoence

o fretor of mejar
and
objoctive,
Sneny

this time duration,
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The prerdum on aggressivenoss and high rote of wovement wes

great., (Enelosurcs D snd T.)

g. Rote of build-up of cirborne forces dolivored., This
wucs o feebor of spest importence, perticularly in the covent of
poor drops or oxtended airheed pofimctcrs. It a~vmweers rofor-
cble to employ the grcaﬁost:rato of build-up consistent with
capabilifios end limitotions. (Enclosurc 7.)

r, Londership. T.ore is cvidenco thet this fector could

i ——————————

3

moke o ¢iffcrence in reorgenizetion perfeorrance s large os &
feotor of 2. Inscfop =s loadership was involved in geoverning
rates of moveiont it coppears te have had an inportant offcet
upon the execution of the entire ground mission. {(“nclosurcs B
end B.)

s. Ccirunicotions. This factor was of grect importence in

211l #hoses of cxecution of the oncrations studicd, Sericus in-
adcquecics occurred with respoct to ground to air communications,
to both troop corricr and ground support airoraftl. T ceusoes
included pl nning omissions, leck of adeouctely trained opcrators
and reintonence personncl, . lack of roliability of equipmcnt end
shortego of ccuipnent duc to demage or loss in drops and lendings.
(Zclosure G.)

I E@umv hrpcr. Prescnec of enery arvor Was of‘groct sig-

nificance to zirborne troops as they scldom had edoguote svans at

the required time end plece with vhich to deal with it. (lnclosurcs

F end H.)

L. CATZGORY C: This cetegory includes those factors which are
considercd to be of importonce in gny militery opcration but upon
which cither the séepo of the study or aovailable date froo the opera-~
tions studicd pormit no corparstive snalysis.

a. Tactical plenping of ground actions, before and dﬁring
cxecution.

b, Reletive fire power of oppesing forccs,

REISTR‘IC T VISEG STAFF STUDY WO, 3
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¢, Treining of airborne farces for ground combat,
G. ltorale of Treop Carrier crows and of airberne troops.
¢, Corbet cxpericnce of zirbornc troops with respoet to
their perfornence on the ground afteor reorgenizeation.
5, CLTiGORY D: As fer es the operetions studicd crc concerned,
the factors in this cetegory are these which wore found to have ne

detectable influcnce on the outcome of the operation,

2» Jump Cesueltigs. Althcugh most juip cosualtics erc of
no further use for immcdiate fighting, the cvidonce cleoarly
indicates thet Jump cesualtics never occcurred in proportions
sufficient to intcrferof:i‘bh the battle,

b. Scleetion of Drop Zones. There is no ovidencs to show

thot the scleetion of DZ's hed any cffect on Jump casualtics.

Tho junp casucltics were chout the sane whethor the troops 1anded
on the DZ or not, nrovided thet they did not lend in water, forcst,
or cn rocks, Mo cvidones vas féund to show that the rete of re-~
-org.?ni'z.atic.)n on the DZ wes affoc:'tlod either by the ter_‘rain cf the
DZ or by cnciy opposition on the DZ.

co affoct of Terrain on Reto of Movoepent. . Mo evidence

worthy of nention could be found to show that terrain affocted
rete of novenent of cirborne forces in the opercitions studied.

T oo
R e TR I TR et ‘. e
s [P

corination of this subject (sce Inclosurc L)
leads to two general conclusions:

a., £11 airborne assaults in orld var II did not succced
to a2 unifori degrece from cny of the possible points of vicw.
Like all military opercticns, thoy sclder went oxcetly according
to plan and cnly a fow could b¢ tormed complete, ungualified
succes‘ses.. The tuo nmajor oncs, IPTUILD cnd LARIET, studled in
detail here, are not jin this cotegory.

™
b. 1In the prosent limited state of cnalyticol khowlodgc of

ground varfere in genoral, there is not avellable opy rclizble,

T
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sirple, nueorlecl siccsurc of degree of achicvement which adequatoly

tekes into ecccount ell of the ingredionts of succcss or foilure,

Noither is there cvaileblc an cpplicable analytical mothed of pro-

pdrtioﬁal value essossment for dealing with the reletivo velucs of o

assigned objoctives (ond the time recuired to seize them) vhich

| would perrit the realistic evalustion of the achiovombnt of the
airborne ground assault seperate from all other considerations.
The ;pproach‘uscd in the cxamination of the dogrec'of achievoment
assoclated with NOPTIRLS oné L/RIST has, conscoucntly, boen cualitative
and goencorel.

7. The sirborne zgscult in front of Utan Bcach.in YuPTUNE eppoars
to have been seiwewhat nore succcasful in achleving its over-all purpose
then would be indicetod by consideration of nunbors of spoelfic assigﬁed
objectives dealt with according to plan, Casucltics, including missing
and capburcd, wora about equal in the oppdsing forces during the cirborne é
phase, Casualtics of :irbornc units from link up to ultinete rolicf were. v/%
larger than during the airborne phese of the assault,

8, Tho ITHKAT airborne assault appoers to have beon scmewhat loss
suceessful in achiceving its cver-all purpose\thah.would be indicated by
considoretion of numbors of spoeific, cssignoed objoctives dealt with L
aceording to plan, Inory casualtics, including missing and captwred,
wore about twice as great as for thc.airborne trqops during thoe airborne
vhase of:thc operation, Casualties to the airborne units were more then
twice as high during the period of their eﬁployment in a nopmel ground

rcle as during the cirborne phase of the cperation.

RISTRICTID | WSEG STAPF SIUDY MO, 5
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ACHIEVELENTS 1N CERTATY AT2BORNE ASSAULTS

I. INIHODUCTION
1. In analyzing a wmilitary operation 1t would be %aluable to be able
. to measure the cutcome of the action under study in ooncise, expressive
numerica; terms, such as percentage of planned performancé. It would, for
sxample, be of ~reat assistance in the analysis of sirhorne operations to
‘have had available a relative achievemen®: scale such that it would he
possible to sey, "Under hése conditions, againét this enemy, the expend-
iture of this meny lives, this wuch eguioment end tais much effort resulied
in I per cent success for the operatiom,” ‘In wiew of the meneral laclk of
annlytical lmowledge of ground combat, no such numerical soalg is available
which can be considered relisble.

2, Kilitaryv, end other, estlmates navs beon mads and will coatinue
to be mede of tiie desree or percentaje of success achleved in military.
onerations. They are useful for che inbtended purposss. Such estimates, .
nowever, differ widely in accordance with who makes them and with the
purpose for waich they are mads. Sample points Qf view wi%l suffice to
d@monstrate.that none of these estimates arc useful in an analytical
approach to the problem. So far as the Alr Forcé is concerned, success of
air effort in an airhorné assault is achieved if a high degree of zccuracy
and concentration of a larce vrovmortion of troops delivered is achieved
with light troop losses and maximun air destrootion and ohstruction of She

ry, 4

movemnent of eneany materiel and gergommel . The tir Torca -an A0 No MOrc,

If all this is donc in exasct accordance with tie plan in respect to timing,

. = !
1 far as 1bts <round

an airborne operation may still be a compleve fallurc

£
o]

mission is conserne&d.

5, In thne ease of the ground forces &s a.wﬁolu, an operation nay be
considered successful if it accomplishes 1ts planncd purpose. In tois
sonso, the German airborme\assault on Urete would be tormed o 100 per cent
sucecss. Croto was taken and that waé The purpose. . .Jfowever, cogueltiss

%o the sssault force were very algh, Basod upon the testimony of

ZRESTRIOIED BNCLOSUTE A
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Generaloberst von Student, this wg ong of tho major factors influenéiﬁ~
Adolf Htler in his decision neot arein to eamnlov 2dirborne forces in a

1/ | ) S |
major assault rolc. Also, although Crete wes teken it wes not oapbured
in the contemplated time. It is evident that (rete is not, thersfore, the
symbol of unguslified success. Furbhermore, this is one of the ﬁnlyrﬁwc
rocorded samples of a large scale alrborne operation which wes completely
independent of link-up with ground or auphiblous forces. (One was oxe-
cuted in the Cﬁin&—BurmanIndi& fheater.) In all cuasr cascs, Lac success

£

of the'opﬁratlon, measured in torms of the acconplisament of ul tiinate
purpose, wes depeadont not only upon the performanco of The aicborue
forees but also upon that of the ground or amphibious forecas with which
th@y.were nssociated, Théir.failure could have cauéqd the entire opora-
tion to fail hut thelr success might not moke the operntion as a whole
succaad, | .

4, ¥From the point of view of an airborne unit, it micht he sdid to
have achieved nerfect performence if all its objectives wore soized and
hold at the plevned time, The assault operation moy still f21l, On the
other hand, the airhorne force meyv succeed 1n seizing and securing few or
NONG of its planned objectives ot plonned time, of ot any timﬁ; and.the

A}

asseult may have a hish degree of succsss in toras of its major ultimnte

purposc. Witness Siecily. If some ;bjoctivus aye dealt with according to
plan and som# ere not, a proportionsl sssossment of valus for cach
individual objective and plemmoed time of soizuro, destruetion or neutrali-
zation is noodsd in order to psrﬁit a real and proecise neasurs of degroo
of succeés, gven within the reétrioted point of view dealt with horc,

There are as many differing sssessments as AssessoOrs.

e

e e g parrrer

S S ——— AR g e

1/ Rofurcnee, "alr $taff Post Hostilitics Intelligence Requiremonts, o#

™ German Air Forcs," preperod 16 Octobor 1945, by Herdquarters Ty
States Army Air Forces in Buropc, Office of Assisbtant Chief of Bunfe,
A=Z, ' :
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5. I% is zuosrent that nons of wias cbove deseribed views of achieve-
ment cssessment is fully devsloped, wholly walid, or relinble in applicotion

nl

for analytical usc. For tho purposes of this anclysis the point of view

deseribed in paragraph 4, objuctives tuken in planusd time, would be most
nearly epplicable and most of tne work done in other enclosures on indi-
vidual factors in tho operations studied has becn dene on that besis.
Howover, unbil a uniform and roeliebls numerical mothod of prcpqrtional
aggossnont of valus is worked out for ench objective ond associabed time
of achicvoment, no valid nunerioedl snplytical measure of achioveonont is

possible. The approach used in discussing achicvement in the following

peragraphs is therefore guslitbive and seneral.

T EXFTNIRNCH

CF WORLD WA TE A

IT. SAIPLES

[

6. The velative nchicvements of twe World ™ar IT airhorne ~za~ults;

have heon studied fn coasidernble detail,  Othor

-
Ly

NEPTUIE and LA
operations have been given general sbudy. The informetion set forth in the

following parcgsraphs is derived from the rocerded data on the operatlons

e T it e S

considercd.

7. NEPIUHE: In this operabion tho overall purpes. of tho U. d.

et

sirborne asssult wes Fo lnsure tie success of tho amphibious landings on
Uteh Boach. This was ©o bo done by selzing ceusewny exlits immediately
behind the béaoheS, and 8ll appropriate river crossings, road junotions and
towns on the flanks and to the front.of the beach landings go as to:

n. Destroy or neutralize tho onomy in the area,

p—

b, Shut out =ll cnemy roinforcoments to the bettle

nraes Trom spy direction,

i

6, Opun A wide corridor inland to hirh ground for the

=

amvhibious forees, rnd

d. Tink the VII and V Corps heschhords (U6oh 2n? Omaha)

firmly Sogether.:
8. The 10lst was nssigned the nren nearcst the becches and wns to

provide the forccs for the link-up of the two corps. The 82d wos %o

scoure The river crossings deoper Lo the front cnd block reinforcciunbs

RESTRICTED ' ENCLOSURE A
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from furthor inlond, Toble I below shows this division of rosponsibility,
the major groupings of nnvsmc 1 Ob]OthVFS and nssigned times for dealing
with them, and the pcrformnncc realized in terms of »lanned obhjectives
talen ond the %imss required to do so.

9. Table I shows clearly that considernbly more then half of the
specifiec D=dey objoctives of the nirborus nssault woere not succe ssfully
dealt with within the plonned time, From this point of view it might be
expeeted that This operation would be cousidered to hove had o very low

degrec of success in cxccubion. Tiho AWMAIKS columm of Table I indicotes
g s

however, that many of the most urgsut und vital purQOSDS of Vi o ST tlon

e AU o o A

it SRR L HONINE

were achioved. No enemy reinforcomants, inAfact, ever reachod the beach-
. i A I e M—w-—wﬂ"mwmwmﬂ‘m T T e e -
head area, The amphlblous l ndings wore zssisted groatly by the saotions

i SRR

S—

1mmod1°toly to th01r front The enemy in the args of the assault was

R I S

neutrelized to a grest oxztent, so far as the beach landings were con-
M-‘T"‘"‘*W—m S . i - N NEPPRRPPIES Lol T U e S ST

corned. In short, the airborne =asseult was more successful in schieving

A ..

its ecvernll purposc than would be saovm by cxeminmation of the number of

gpueifio objuetives denlt with ot The times intended.
10. On the other hand, 1% 1s cleonr thet lnex of success in de~ling
with some of the specific ebjesctives contributed to the general delay in

dae combincd operation, both on D-day and subsequently. The VI rnd V

¥/:>unbn Carcatan wes Gtoken. The

Corps were not linked Firmly until(D
' S
amphibious forces worc dolayed in starting townrd Cacrbourg and hod bo
follew & less Ffaveorable route than was planned becanusc of the lack of
succoss in gotting firm bridgeheads over the kierderst. The alrborne
assault connot, consoquentlj, be considered an unguaitified succoss.

11, Ous aspoct of the effect upon the cnemy of the alrborme assault
in WEPTUNE, both British and T. S., is not touched by any of the consider-
ations so far exomined, The groat dlsaorsion at night of the airborne
assault forecocs, vaile it created oxtromely diffiecult situabtions for them,
confused the eremy for several hours as to the location, strength snd
intentions of the assrult by ~ir. By the disruption of his communicrtions,

" these forces also contributed considernbly teo the enemy's l-ock of

_RES.TRICTED : ' SHOTOAUAE A
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TA8LE X

PHYSICAL OBJECTIVES AND ACHIEVEMENIS ~ NEPTUME (U. S.)
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apprcciatiou ol the character and strength of the amphiblous asszults at
H-hour. Althouzh it is believed that these contributions vere significant
and of substantial assistance to the total invasion effort, it is impos-
sible to determine quantitatively the degree of their‘imgortancéo It is
kﬁown that part of the vacillation in commitment of heavy enemy reserves
from the Calais area was probably due to the confusion described here,

It is slso known, however, that part was due to the enemy state of mind,
his genersl certainty that the main attack would still come in the Calals
area. Part can also certainly he aseribed to the confusorn and general

sck of direction resulting from the clasgh in basic ideas on anti-invasion
measures between Rommel snd .on Runstedt,

12. In any ovent it is falr to state that the menidental Aisversion
which befell the airborne forcos wes not en ummitigeted evil and, in fact,
conbributed to a degrse to the reneral success of Tthe invasion. It
cennot, nowever, be known whether tnis was at all couparable o the level
of success vhich might have been atteined had the airborne forces not been
scattered, Tuaere is no supyestion iln the evideace examined tazt 14 would
ever be justifiable to depend for the success of an operation uwion the

“pecidental miscarriage of planned execution, Neltner is there svidence
to show that sreat dispersion of forces, airborns or otherwise, should be
intentionally planned.

15. In final consideration of NEPTUNE there is no conclusive evidence
to show whether the beach invesion would or would hot‘have gucceeded with-
out the airborne assault. A4 German authority, Generaloberst Kurt von Student,
has stated that he did not consider the sirherne vhose of the NEPTUNY

5/
lnvasion tc hove been decisive, It is cle=r, however, that the a2irborne
assault was of substeontial assistance to the overall invasion even thoupgh
many spocific objectives were not deslt with ot tie times planned and the

.

SUCcees8s5,

14, MARKET: This cirborne ossaulv was assoclated with the ground

operation GARDEN, [ARIET-GARDEN was to produce a couplets break-through

e

E/ Reference is "factical Employment in the U,S, Army of Transport
Aircraft and Gliders in World Wer II," Vol, I, page 201,
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from the British 2d Army front sou%h of Eindhoven, via Eindhoven, Nijﬁegen
and arnhem, throurh Apeldoorn and from there eastward into the Nﬁrth German
plain. The foree of this bréaklth?ough when explolited was to have been
sufficient t¢ invite a German coll%pse. The general mission of the air-

- horne forces invelved was to seize: clear and secure a continuous corridor
beginning with the town of Findhoven and the bridges in the town and

oxbtonding northward to a point north of Arnhem on the Arnhem-Apeidoorn road,

Three sirborne divisions plus one brigade were to accomplish this mission,

T e A

The ground foroes in GARDEN were to advance rapidly to Eindhoven, then
along this corridor and contimue on to the north to Apeldoorn and easbward
from=that point into the Nbrtﬁ German plain. This operation was to be
gesisted by MARKET in gaining and maintaining mementum taroughout and
bef%nd the bresk~through route, The advance was to be spearheaded by an
armored division followed and supporbed by two infantry divisions,

15, Table TI shows for MARKET the specific objeotives and time
allowances assigned te achieve the purpose of the operation and the results
experienced in executing the agsault. It will be seen that most physical_
objectlves were dealt with well within the plamned times and hold for the
intended length of ®ime based upon the.planﬁed rate of advance of the
GARDEN fofces. From this point of view the alrborne operation enjoyed
considerable succcss. ‘

16, An excellent example of ths nced for = maothod of asseSSmént of =
proportional value for pach objective is afforded by the cxéerience of the )
82d Airborne Division in this operation. Qut of five mﬁjor objectives
assigned, four, including many.additional seconaary objectives, were taken
quickly end held well beyond the time it was originally expected wﬁuld bao
required. The fifth objective, the Nijmegen Highwey Bridée, was taken some
48 hours 1até£ than had been plamned and about 24 hours after it could have
been in use by GARDEN forces if it had been taken. What welght should be
given to the delay in taking the Nijmegen Bridge iﬁ assessing the overall
dogreé of success of the Division, or in attempting an overall rating of
VARKET achicvement relative to the MRRKET plan? Whet woight should be given
to holding four out of five majo? division cbjectiwves for a longer period
than it was expected would be necessary? o analytical_mﬂthod of propor-

tional walue assossment is currently available to answer these guestions.,

RESTRI CTED, ENCLOSURE A
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PHYSICAL OBJECTIVES AlD ACHIEVEMENTS - MARKET
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No.
1

N

L.

5.

1.

2,

3.

4,

5.

1

Div.

101st.

82nd

3

lat Bn.

Planned Assault Objectives

Seize city of Eindhoven

Seize bridge over Wilhslmina Canal near
Zon,

Seize bridges over Dommel River at
St. Oedenrods.

Seize bridges over Ad and Willemsvoort
Canal near Veghel(Vechel).

Secure and maintain continuous road
corridor f rom Eindhoven north to north
of Veghel (D+l).

Seize and secure bridge across Maas River
at. Grave

Seize and hold highway bridge across Waal
River at Nijmegen.

Seize, organize and hold High Ground
batween Nijmegen and Groesbeck

Deny the roads in the Division area to
the enemy

Dominate the area bounded on north by
line running from Beek weat through
Hatert, SW to Eindaschestraat, S by River
Maas and Mcok-Ricthorst Highway, E by
Cleve-Nijmegen Higlway and Forst
Reichawald, W by line running north

and south through Eindschestract,

Seize and hold Highway, railroad and
pontoon bridges at Arnhem with pro-
tective bridgeheads to north.

Planned Time Time Required to Deal Objectives Dealt with

RESTRICTED

TAHLE 1]
PHYSICAL OBJECTIVES AND ACHIEVEMENTS — MARKET

Cbjectives Held at 2/

Allowed with Objectives at Planned Time Time Required for U
6-8 hrs, 28 hrs, 05 min. Ko Yesn
D-Day Bridge blown. Area No No

taken 1 nr, 05 min,
D-Day 3 hrs. 30 min, Yeos Yeoa
D-Day 3 hrs, O5 min, Yosu Teos
D+l to end D+1 Yes In part
eperation
D to D4l 4 hrs. Yes Yos

(A.M,)

Noon D+l 75 hrs, No Mo
D-Day 3% hre. Yes Yes
D-Day 4L hre. Yes Yes
D to end 5 hrs. Yeos Yes
oparation

D+l North Fnd Highway In part No
(night) Bridge.

2/ The "time Required for Use" is determined fur this purpose by the time
at which the "Garden" forces actually first reached or were in position

to use the objectives in question,

3/ Information on lst British Airborne Division and let Polish Brigade
objectives and their experiences ars taken from a 1lst Bn, Div, after

action report,

RESTRICTED

Remarks

Garden forces were bshind schedule to the extent that
this degree of lateneass did not affect their progzress,
Garden forces were dalayed by necessity to bulld
heavy vehicle bridge.

Corridor was initially cleared and held for the
planned time but was cut twice later, once for a
period of 36 hours. Garden forces halted forward
progress each time and resisted in reopening corridor,

Garden forces arrived at 0820 hrs., D + 2.

Garden forces arrived and participated with airborne
units in unsuccessful attack on highway bridge Ds2.
Bridge taken D+3 by assauit river crossing 504th Pir,
attack from south by a battalion of 505th Pir and
Grenadier Gards Group, both this objestive was given
priority over No., 2 in point of time,

This area received several heavy coordinated attacks
but was succezsfully defended throughout the period
of the operation. Enemy penetrations were reduced
in all cases within a short time,

One company reachad and took North end highway bridge
in 7 hrs, Bridge demclition charges were removed.
The RR bridge was blown by enemy and pontoon bridge
neutralized by removal of center sections by enemy,
Garden forces did not reach south side of river until
small elements arrived night D45, South aide river
not reached in strength until night D+7. Units at
north end highway bridge were out of ammnition and
food and decimated., At about 0500, D+4 survivors
ware ordered to attempt escape. Garden forces naver
crossed river in force and did not attack south end

of highway bridge.

ENCLOSURE A
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17. Toble IX also shows tha? the GADnd forces were behind their
plannéd movement schnedule from the beginning of the operation and became
prbgressivﬁly later as the advance continued, Thié meant that the LinRKET
forees had to atbempt to hold ébjectives four to six days longer than
oxpected., Oubstanding examples of such consequences ars shown in Table IT
with particular reference to objectives No. 6 for the 10lst and 824 and
No. 1 for the British lst Airborne Division., Total delay imposed upon
GARDEN forces by MARKET operatlons was about 33 hours, 9 hours at the
Zon bridgse plus 24 hours at the Fijmesen bridre.

18, The spearheand of the GARDEN forces had planned %o reach Arnhem -
by the nisht of D % 1. T@ey did not, in fact, reach Arnhem durins the
LARKET-GARDEN operation. They did reach the south bank of the Nedéy Rijn
on the onposite side of the river from the British lst Airborme Divigion
perimeter. A fow trocps reached this point late on D + 5, but the river
was not resched in siznificant stréngth until the ni:ht of D 4 7. It took
about 176 hours to reach the Neder 2ijn in foroee as compared to the 36
‘hours planned. If the delay of the advance attributable to the LAREET
operations is subbtracted it would seem that the GARDEN force would still
have been about 106 hours, over fogr days, late in reaching the Neder Rijm.
Tt might be concluded on this basis that the deleys resulting from the
airborne difficulties were not particularly significant in detefﬁining the
outcome of the combined operation, This may be true and it is certainly
évident that the eroctest delay in the ndvance cannot be dircetly attri-
buted to any part of the.BMRKET action. The gquestion rémﬂins as to
waether the Germans could have effectively delayed thé GARDEY advance
north from Nijmegen had the ground forces crossed the Ni jmegen bridgé on -
D 4 2 vhen they crrived ot that point in their advance. If the amsﬁer to
this question is negative Tacn the delay in taking the Fijmegen bridgé
was of major significance. No conclusive answer is aveilable on this
point. It does, however, seem likely that had the GARADEYN forces crossed
the Wijmogen bridge at around moon of D + 1 as planncd, thoy would have

renehod the hrnbem highway bridge in time to take advantego of its north
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end being held by the airborne forces. At noon of D 4+ 1, however, the
GARDEN forces were still south of Eindhoven. On the basis of this
speculation it could be said that the combined operation was most seriously
jecpardized by the initial 24-hour delay of Garden forces in reaching and
passing through Eindhoven and no significant part of the failure to
achleve -a complete break-through would then be chargeable to the MARKET
actionsg.

19, Fromrthe polnt of view of the overall purnose of MARKHT-GARDEN,
to achieve a break-through, it is evident that the operdtion w8 not
successful. Bhat was achievcd‘was a 70 mile penetration on a narrow frout,

20. Operation VARSETY and the Allled airborne operation in Sicily
dcmonsfrate the inadequacy of considering tue degres of achisvement of an.
alrborne operation divorced from the circumstances in which it may be
‘cxeeuted, General study of VARSITY indicates that the achievement of the
spocific objectives assigzned was of a rather high order. It mey be
spoeculated, however, that the airborne oper%tioﬁ was not declsive even
though 1t wes of assistance to thaet part of the Qpératgon fronting on the
VLRSITY drop and landing zones. In Slcily, on the other hend, the drops
wero widely diéporsed, some troop carrier colums were severely shot up
by friendly forces with heavy losées in troops, and few of the initial
assault objectives could be seized as plrmmed hv the sirbhorne troons,
Nevertheless, ﬁhis operetion wis re-~arded by n~n enemv auﬁhority as the one
decisive Allied sirborne asseult of the Buropean war. é/izelrltively smel L
and lightly zrmed groups of troopers were, by hard fighting, able to
confuse, disorganize end delay German armored reinforcements to their
beach defenses sufficiéﬁtly, in toe eneny's view, te ilnsure the success
of the beach landings. That was the purpose of the sirborne assaultb.

2le In summary, there is no single, simple and relisble numericel
measure applicable to the degree of achievement of airborne operation,

PO — [V G Cm e e e el s W p—

E/’ "Tacticel Bmployment in the Us S, Army of Transpordt Aircraft and
Gliders in Vorld viar IT," Vol. 1, page 201,
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The NEPTUNE nirborne asscult apnears to nave been more successiul in
achieving ifs purpose then the number and timing of assizned objectives
seized would indiecate. The LARKET operation, on the otner hand, appenrs
to hnve been somew:iat less successful in achieving its purpose than con-
siderotion of mumbers of specific objectives achieved would show.
Consideration of the air actions and airborne ground actions as entities
separate from each other and from asséciated activitiea of other forces
invelved in the same opcoration is valuable from the point of view of
studyine factors incluencing the execution of an %irborne asseult, This
is not, howsver, nocessarily directly related to the achisveansnt of the
overell pufpose of airborpe nss=ults,

T, AIREDANE TROCP CASUALTI'S TN OTRTAIN SCRID AR I OFRRATINA

22. I considerin; cchisvement in o military operation it is
important to take into account Tae cogt-payoff aspects in terms of coau-
2ltics to the forces iavolved, that is, the relotionship between airbeorne
troop and-enamy cosualties. The followin  parapgreyhs SWENrize expericnce
relative to this subject 1n certain wsorld wor TL operations in waich tuls
agpeet wns studied.

23, NUPTUNE: %The casualty data for the 101lst and 82d during this
operatlion are shown in Table Iil. Known-casualties resulting from the
‘eirborne phase, priof to link-up with sea-talls and other heavy supzorting -
forces, and those resulting from the employment of the airborne divisions
in o normal ground role until relieved are ghowm separately. Corros?onding
known cnemy .cesunlties rosulting from the ajirborne phose of the netion are
also shown.

24, Tt will be scen from Table IXI that ensemy cnsunlties and prisoners
were consilderably hi‘her than the known battle ceasu~lties of the airborne
troops during the airborme phase of the operation - rouchly 6 times as high.
If jump and landing c&suﬁlties are included the ratio of enemy to airborne
casualtios is a 1little over two to one. If tie 10lst estimate of.lSOO men
killed or captured as a result of the scattered drop is includa;} the ratio

is very naarly onc to onc. It 1s also about one o one if the evenitual

/»//
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TABLE IEL

NEPTUVE CASUALTY DATA
(82d and lOlst and Enemy in Contaoﬁ)

Day B e e e MOS® Aroa
dump +  Batble EBnomy Jump + Battlo _ Bmomy
. landing Casunltics B FM © Landing Cosunltics Py
D-day 313 140 122 a0 188 a5 197 113
D41 342 73 | 76 739 = 91 337 755
D42 8/ - 70 41 469 - 2 73 -
D+ 5-§f~ 75 7 101 - - - -
i/B Phasc 55 358 246 1% 188 128 so7 868
Totals 1013 1595 316 Z/f ' 1475
1855 20/ | o1 2

Link
Relic

up to }l/ 12/
£ 1990 v 3520
(1150) ' (2855)

1/ 12

Grand Totel 30087 . 3836

<

- - 1
Qk&@im

e st b i im 4 e

Docs not include 1500 estimnted =t the time to have been killed or
captured as a result of scatterod drop.

10lst A/B phase onded this day. (See Enclosure E)
824 A/@ phase ended this day, (See Enclosurc E)

Includbs missing and captured probably a*tributable to the A/B phasc as
shown in notes 11 and 12 below,

Includes 840 missing or captured, probably for the most part in A/B
phase. Flgures in parentheses do not include those missine and capbured.

Includes 665 missing or caotured probably for the most part in the “/B
phase. This would indicate uhat about half the troops reforred to in

g/ eventually rejoined their units after the A/B phage vmas over.

Flmurcs in parenthesss do not inelude thoso wissing or contured.
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totals of missing and capturcd are included as shown by note 10. Of the
Jump an& landing casunltics shown for the 82d, 383 arc glider landing
casurlties., Table III shows that the 824 suffoercd more losses during the
airborne phasc of N'PTUNE than durinrs the period from link-un to ultimnte
reiief if the missing ond cavtured are ohﬂrged to the airborne phase of tho

operation. The ratio is 1.6. In tic case of the 10lst this ratic is reversed,
more logses being suffered after the link~up by.a factor of almost three,

Total casunlities suffered by each of tho U,S, airborne d1v151ons in Nbrﬂandy

wore comparablo.
Rrpsmy i T AR b

28, ILAREET: Table IV shows similar casualty data for the 824 and 101st

&nd the onemy in contact for the HARKET oporation,

TABLE IV

e by ke

BAARSE GASUALTY DATA
(824 and 101st and wnomy in Contach)

Day _ BaZd Arca : L _101lst hxon .
1/ 13 13/ 13/
Jurp +  Battlo Lnemy Jump + Battlc Enemy
. lending . .- laeding
D~day 124 185 1079 114 95 24
D+1 -- 279 336 26 152 13
D42 - 206 342 70 232 815
D4 3 14/ - 420 1008 -— 10 110
D42 — - - - 16 8
D+ 5 %i/ - - - —— 68 250
A/B Phase 124 1070 2763 210 583 1020
Totals 1194 2763 793 1020
-Link up o
Rolief 1848 2704 2107 -
Grand Total 3042 W 5467 3301 1.7_/ —

13/ Includcs all causes including missing and captured.

14/ 82d‘ﬁ/3 phase ended this day with use of G.RDEW infantry, tank and artillery

forces.  {Scec Eneclosure 4)
15/ 10lst A/B phasc ended this dey with use of substfntlal GLEDEN forces in
' roinforcemant and sunport. (Sec Enclosure L)
{
iﬁ/ Includes all causes, 640 missing and captured.

}z/ Includes all couses., 398 miissing and captured. -
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26, Table IV shows that enemy battle casualties were rdughly twice
those of the airborne troops for the airborne phase of the operation, From
link;ﬁp fo u éimate felief thé Séd éﬁffered nearly twice its losses for the
airborne phase and for the 10lst this ratio 1s more than 2.5. Total losses
of the two divisions were comparable althoush the 824 lost asbout 1.5 times
as many troops and caused about 2.7 times as many enemy ocasualties as the
101st during the airborns phase. The records of missing and captured air-
borne troope aré much clearer for the WARKET operation than for WEPTUNE.

It is indlcated that, although the enemy forees engeged in FAREET by the
B82d and 10lst were considerahly stronrer than thoss in contact in WEPTUWE,
the final missing 2nd ceptured total for airborne troops in :1RKET was only
70 percent of that shown for NSPTUNE. The 82d and 101s%t airborne forces
comnitted in the airborne phase of LiRKET were more than 15 psrcent greater
than in the cirborne phase of NEPTUNE, e

27. SULkARY: Iuo HEPTUNK the degres of aohie#ement of the overall
purpose of assisting the amphibicus invasion of Normandy at Utah Beach was
apparently somewhat higher than would be indicated by consideration of the
number of specific eirborne objectives dealt with according te plan. Total
casualties from'ali causes including missing and captured, to the U, S.
airborne foreces during the airberne phase of NEPTUNE were only a little
-less than those inflicted on the encmy. The 82d and 10lst suffered 2834
casualties includinglmissing and captured during the sirhorne vhase and
6859.total casualties from D-day until the: were relieved; anut 41 per-
cent of the hotal was susiained during airhorne employment and 59 percent
during cmployment in a normnl infantry role.

28, Opcration INARKHET sappears to have achieved a somewhat lower degree
of success in relation te its general pﬁrpose than would be indieated by
consideration of the numbers of spéclfic airborne objectives dealt with

‘as planned. Tobal casunlties To the U, 3§, alrborng troops from all
causes including missing andkcaptured were about 52 percent of total known
easualtics susbained by the enemy during the airborne phese of the opera-

tion. From link-up to reliefe the airborne troops sustoined 2.1 times.:
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as many easualties from all causes as during the airborne phase, It is
notcworthy that cirborne losses in both NTPTUNE and HARKRT vere lower
during the sirborne phase than from link-un to rclief.

29. Only 70 pereent as manj ~irborne trooners werc missing and
capturcd in the ILRKET operation os in NuPTUHE, sven though the airborns
forces involved in the MARKET airborne panse were 15 percent greater ond

- tho onomy was cbout throe times os nwacrous. It 1s considered probable

thot tho higher figuro in NEPIUIE is largely the result of the poor drop

geometry.
- RUSTAICTED ' SHCLOSURE -
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TABIE I

PHYSICAL OBJECTIVES AND ACHIEVEMENTS - NEPTUNE (U. S,)

Planned Time Time Required to Seize and Objectives Dealt with Objectives Held at

to the line of the Douve River North of itas
junction with Prairies Marecageuses,

1/ Link-up refers to the link up of airborne foarces with their own sea tails containing

Div. Planned Assault Cbjiectives Allowed Hold, or Destroy, Objective at Planned Time __'r_ch_»f_I‘_i_nk_;qp_y
101st., Assist assault landing of Lth Inf, Div, Pridy to H-hg Exit 1 - 7 hrs, None All
by seizing the western margin of the (About 5 hrs. Exit 2 - 13 hrs,
inundated area back of Utah Beach be- total) Exit 3 & 4 - 6 rs,20 min,
tween St, Martin-de-Varrevukke (4098) Battery and
and Poupeville (4493), both inclusive, Garrison -~ 16 hrs.50 min.
{This included exits to the L causeways
and a gun battery and garrison vic,
St, Martin-de-Varreville which dominated
exits 3 and 4.)
" Seize crossings of the Jourdan and Groult During D-Day Bridges at 4187) 20f 2 2 of 2
Rivers and of the Canal du Port de Carentan (22% hrs.) 4287) 5 hrs. 30 min.
at 3886, 4187 and lock at 3986 far ex— La Barquette
ploitation in a southward drive to Carentan. Lock (3986)- 5 hra,30 min, lofl lofl
Bridges at 3886 - D-2 No No
n Seize Carentan as soon as tactical situ- Probably not Carentan taken D + 7
ation permits and eetablish firm contact later than (Attack began D + 3) No No
batween VII and V Corps beachheads, D+ 3.
82nd. Selze, clear and secure general area D-Day 4 Days No YYo=
CR(261938)~ CR(265958)~ CR(269975)- (Parts of thias area were
RJ(283992)- Bridge (308987)- Neuville secured from D-Day onward
au Plain (340985)~ Bandienville (36098) ard the enemy was net in
within its 2one. full control of most of it,
f Capture Ste, Mere Eglime (349965) D-Day 7 hra. Yes Yes
" Selze and secure crossings of the D-Day 4 days No Yeos
Mederet River at (315957) and (321930) (La Fiere bridge taken in
and a bridgehead covering them. 11# hrs, but lost within
one hr,)
n Selze and destroy c¢rossings of Douve Rilver D-Day 4 days No No
at Beuzeville la Bastille (309911) and
Etienvills (269927) also sometimes called
Pont 1'Abbe,
n Protect NW flank of VII Corpe within Div, D-Day Neuville au Plain - 1 3/4 hrs. In part Yes
Zons Onward Ste, Mere Egliise ~ 7 hrs,
" Be prepared to advance West on Corps Order On Corps Order. In time required. Yen Yeo=

heavy attachments and equiyment., From this point omward the airborme units are con-
sidered to be fighting a standard ground engagement. This point was reached on D = 2

for the 10lst and on D - 3 for the 82nd,
RESTRICTED

Bemarks

Although none of these wers selized in the planned
tims, axits 1 and 3 were taken soon encugh to assiat
the landings in the sxpscted msnner., Exit 4, the
battery dominating this and exit 3 and the western
ond of exit 2 were also either under attack or
dominated in time to be of assistance to the land-
ings, A northern defense are through Foucarville
was firmly held,

This group of objectives was precariously held,
the bridgehsads had been abandoned on D-Day.

Held precariously by amall forece on D-Day short
of ammmnitiom,

Eneny was strong and mobile in this sector until
end of battleon D + 7.

Enemy forces were stopped here from interfering
with Allisd activities,

Failure to securs these objectives prevented the
4th Inf. Div, from achieving its D-Day objectives
ard also delayed the amphibious farces reaching
high ground for the planned northward advance in
this region,

No snemy reinfarcements penetrated the 82nd Div,
zone to influence the landings.

Although this defense arc was not fully established,
no enemy reinforcements ever penstrated toward the
beaches.
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HCLOSURE B OF WSiG ST.FF STUDY MO, 3

DROP (+201 4TRY
I. INTRQDUCTION

1. The ground phose of o porachute cssault begins the instant the
assault troops heve left the carrylng cirersft. At this neint, the con-
ditions under vhich the troopers will initiate their asscult erc clroedy
egstablishod, They will Llond in some geonctrie cnd geogrephicel relotion-
ship to their drop zones, to their cbjcctives, tc cach other as individuels
end to tho énong, The torrain, light, woather, couipment and other physical
feetors and their leadership, troining, oxpericnce end similar less tangible
factors arc fixed. The purpesc of this sccticn of tho analysis is to
cxerdine the import&hco o the perschuted assault foreos of onc ¢ f thesc
feetors, the degrcc.of sudcass'rith vhich they cre delivered to the plonncd
locations, Tt is particularly impdrtaht te discover how this affccts the
ground phasc of alrborne operations because the degree of succcss with
which trocops arc celivercd as plaﬁncd is the fincl end dircet mcasurc of
Air Force perforpence in tho oir vhesce of airborne operations,

2. In the fcliowing scctions the cffcet of drop georetry upon the
pararctors vhich determine the strongth ond time of indtiecticn of the
ground osscult is invéstigatcd.

II. IFFSCT O REORCJITZ LTTON

3. It is desired to detcrmine how the geometry of o purechute drop,
i.c., the degree of succcss with vhich troops arc celivered to the plannod'
lceotions, affects the reorgenization of.troops on the ground,

L. Tac goometry of o poricchute drop is .sxasurcd by thoe ¢ccurcey, &,
with vhich the drop is pleced with relation te the drop zone (DZ) ond by
the concentration, e, of the dropped troops os comparcd to the ideal
concontration resulting when ell troops ere droppod within an apca the
sene sige as the DZ.  The product of cccuracy cnd concentration is defined
as the gecmetric effectivencss, ) of the drep, i.c., Cp m £Cy 411 three
torms are dimensionless ratios showing performance reletive to on accepbed

stenderd representing perfoction, The definitions and nethods of measurce-

ment of the three torms as employed throughout this ecnelysis may be sume—
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merizad os follows:

&+ Aceuracy in porochute dreps is defined as the distonce
relationship betwcen the points on the ground on which trcops
aetually lend and the target on vhich they were to be dronped,
the drop zonc (DZ). The wcasurcncnt adopted is cccordingly a
dimensicnltcess retio showiné the accuraey actually achicved
rcelative to thot vhich was planned. This relative accuracy is
denotod as a, and is rcforred to hcre;fter-as reeurcey, Lf oli
treops land on the DZ, the acowracy, o, is cqual to onc and this
defines perfeet drop cccurccy. The forn of peasurciient used is
designed so that a1l treops dropped on the DZ count os porfoct
in eccuracy, Thosc shich drop off the DZ décroasc thé.rclative
accufacy in eccordence with the distence from the DZ at which
they are dropped.

b. Concentrotion in percchute drops is defined es thé di 5~
tance relationship between treoops as actually dropped conpared
to that vhich would cccur if 211 trcops dfopped within an area
the same size as the DZ, It is o meosurc of rclative concentration
end again the measurement adopted is a dimensicnless ratio showing
the conéentr&tion actuaily achieved rcletive to that which wos
plannod.l This relative concentration is denoted as ¢, and is re-
forred to hercafter os concentration. If oll troéps lend within
an area the same size as the DZ, ¢ couals onc ond this defines
perfcct drop concentration, The forme of mcasurancnt uscd is
designed such that full credit for concentration is given to all
troops vhich lend as close to each other as plenned, Those which
ere dropped farthor frem cach cthor then plenned, i.c., occupying

. .
o lorger arcae thoan plenned, contribute to concentrotion inverscly
with the size of the area they occupy.

¢. It should bec noted thet vhen & cquals one, perfect drop

1/ For the deteils of the developrent and employment of tho cxect
oxpressions uscd to meesure cecuracy and concentrotion, sce VSTEG Working
¥emopyendum Mo, 44 : ‘
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sceurncy, ¢, tust, by definition, s=lsc be couel to one. Howover,
¢ can eoucl cne when & is very smell and for intcrnediate roangos
of & and ¢ the two values cen be completoly indcpondent.

de  Tho goonetric drop offcetiveness, e, 1s dofined os the

E
produqt of cecuracy end concentrition and is thorefore o RCASUre=
nent of the over-oll drop goorotry achieved reletive to that which
wes planned. It contains the effects of both o ond c,

5, In order te discover how tho gecrietry of the drep affects ro-
orgenization it is necossory to define and ceasure reorganizotion per-
fcrnmnco; Q. The purpose of recrgenizing aftor o drop is to preduce a
controllable, ccordinated, fighting unit as quickly c8 possible, The
two basic paramcters arc therefore nwbers of troops ahd tine intervals.
'The meceure of serforucnee is, coensequently, o rote, It ds desirable to
arrivc ot & dimonsicnless measurc for 7 which relrtoes cetunl porformenco
to porfect parfornonce in bcth tine tnd nuibers of troops rcoréanized.

A stardiard of perfoetion, QS5 is established by considering the gesc in

whicp th? plenncd nusbor of trOOps, Np, is reorgenized vithin the‘plannod

time, T , or
p.
(5.1) Qg = My/Ty = 2.
Any actucl recrgunizetion rate Qé, is foasgrcd.by the actusl nutber of -
troops, I, reorgonizcd ot notual tiro, Ta; or,
(5.2) Q. = M/Tq.
Theﬁ the actual reto, 0, moy bc.ccmpsréd ?ith the stendard 7y, to give
a measurc of relative performance, Q? i.oc., |

Ly
1

6. It can be scen thot 2 critiecl factor in determdning O is the
point in time sclectod os the wnd of the reorgenizmaticn poriod, i.e., wheh
.it can be saild that 2 unit is reorgenized. In maneuvers §r in training
this end peint is rathor.d§5ily dotormihed beeause in ﬁho usual ecase no
roal complicctions are intrcduced, such es by cxtensive séattqring of
troops, tnd units de not, in genercl, teke off for chjcotives until

reorganization is cormplcote and the unit is wholly under the control of
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t,prepcr'cemmandcr. There is, consequontly, usuelly on crsily discorn—
ible break between reorgenizetion and’subsoqucnt unit moverient, In reny
cases, twraining oxercisos constructively ond with the report that the
unit is roorgenized. In World Wer II combet situctions, hewever, such
clerity can seldoi be found, portly beeomuse in battle nothing so orderly
vory ofton occecurs and mortly becausce cven whén it does, it is scldom roe
ported in exnet torms and oven more scldon reoordeﬁ. In the heat of
battle, aetusl or inmodiatoly imponding, very little oxset counting and
clcck=watehing is done and even rccor@ed tires cnd ovents ore offcn cf
coubtful validity, Lorc lmportant, under combet conditions the reorgeni-
zetion is only « means to an ond, that of taking objeetives, The unit
comrrnger, consequently, roves his forces as soon s his strongth is

suf ficient, in his judgmunt, to cvarcors the apparént opposition o as
scon &8 ho is convincod thet he will lose more.in tine by waiting for
rere ren then he will gein in strength. The tiue of tho commonder's
deeisicn that he isrrcady to ﬁqvo toﬁard the cbjeetive is the cut-coff
point used in this cxomination of reopgenizetion pqrforpancc. It appecrs
to be the only reasonable index commen to cll typos cf.units in =11 types
of oporations, \Fcrtunatoly, the timec thst £ unit sterts for its obJoctives
is feairly often recorded or con be deduced fron &otnilcd study of ccribat
oparations, The nuﬁbor of troops under control ot the time tho unit is
ready to'start toward its objoctive is takon es 1.

7« In sélocting standerd valucs for Hp and;Tp to ropfésent perfact
porformencs two generel cases nust be considered, dey end night, orld
Wer I treining excreises indicoted that night rcorgonizations weuld
require cbout onc hour to reorgenize 80 percent of unit strcongth under
conditions of geod drop gecmotry end usc of the visurl, radic and aﬁral
eids avellable at the time and well trained troops. This figure was
substaﬁtiatod in tho rogimental drops behind our cwn lines to reinforce
our beachhond forces at Salerno, The drop pattern was perfect, all
possible aids wore uscd, there was no cnery oppositlon, torrain was”
goncrally open, ALl treops wore in trucks rcady to movo to the fromt
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in cpproximetely one hour, There isno reccrd of any night ccribet ro-
corgenization having exceeded this recrgenizetion rate,

(8, For deylight roorgenization, training rosults under cxecllent
conditions shew thet from 30 to LO rinutes is ordinarily roguired to
sceuro 80 pefccnt reorgenizotion of » unit of regimehtal size and from
20 to 30 ninutes for battalidns.ﬁ In ¥orld 'ar II, cbjectives were nor-
mally assigned con a battalion or smeller urdt basls in both da& and
night opcretions? end control of smmllor units by régiﬂmnt;bcfdrc de~-
narturc to initisl cbjoetivics was‘not the rule. Twenty minutes end 80
porcent strength arc, accordingly, the standards uscd in this cexominction.
_If is arphasized that whenever.reorgaaization performance is discussed in
this anolysis, unloss othgrwisé'statod, it is the reorgenizotion porfori-

enee of bettelicns within roquirgaconts or dimonsicns to which reference

is izada. |

9, Opcrations i. 23T (Hoelland) rnd FIPTUNE (Normendy) have been
studied in as-much'aetail 28 ayailable reéords nermit and the resulting
date on accuracy, concontration, geomctrie drob effeetivencss and ro-
organiz otion performence for U, S. porachute units norticipating arc
recorded in Tablo I,

10. Cortnin feets ore shovn immédiatoly by Table I. Both divisicns
in JIPTUNS recoived poor drops, both insceurate and seottercsd, to shoub
the éamg dogruce. Their reorganizetion pcrfcrmancu aiffers very littlc,
if eny., In 1ARKOT both dlvisicons recelved exccllent drops with practically
tho same dcgreorof accﬁrccy‘im both cascs but with the lOlStlSDHCWhat nore
concentrated. There is ovident in this case, howeﬁor,lg rather norked
differcnee in recrgenization pcrfcrménoo between the two divisions.

11, The two drops shewn in Table I oné the circwsstences surrcund-
ing then arc es difforent =s could be sdleeted. The IIFTUNG assoult teok
ploce 2t night vith loﬁ clcud being ret just prior to reaching the DZ
arces. The terrain was cut up by hodgerews and ground visibility wes
liﬁitod over nest of the arca to the distonce betwoen hedgercws ovon

in broad daylight, Iuch of the erca was swompy ond difficult for‘fopt
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trevol z‘r.‘ sonc ports wore completely inui;datud.‘ Tho XJ'!RAT.JT assculd
teck place In doylight in goo‘d waather. Tho terrain wes flot with
ground visibiiity of five to six miles in nost arcas. and thero WQ.I.‘B

no scricus cbstocles to foot travel botweon the DZ's ond the objoctives,
In NEPTUNE onc YU, S. eirborne division wes 'con:pletc].j;" uithout rrior
cerbat, axpericnec; the cther hed cpercotod extensively in the roditorrancen
Theetor end 211l or clements ¢f it hod rrticipatcd in opcraticns in North
Africa, Sleily, ond Srlorno, In EARKET both divisions wure bzttle ox-
pi:-rioncod althc‘-ugh the 82nd hod more combot than the 10lst. It is con-
sidored, in view of the renge of c crditions covered by the data, that
any e.ppc;ran’cc of'c.‘.;pondcnc@ of peorgonization norformonce upon crop

goorctry shewn is likely to be reel and pelicbla.
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TABLE I

DRQP G20, STRY VS, ITORG I'TZATION PZRFORIANCES

Operetion Unit o o oy &
Neptune (Might) 505 Rogt,, 82nd L/B Div. 0.54 0.51 0.27 0.25
L 507 n woowom 0.18 0.26 0.05 0.06
n 508 1 o . 0.26 0,23 0,06 0,08
I 502 1 10Lst * 0,20 0,1, 0,03 0,04
" 506 ) 2/ oon

DZ~DY 1 0.59 0.4 0.26 0,20
501; 2 o
" o 506 Dz_c—/ Mm.oooomoow 0.27 0.21 0.06 0.20
501) |
L | g82nd 4/B Div. mean  0.32 0,33 0,11 0.18
0 _ ~ 10lst 4/B Div. meen 0,33 - 0,25 0,08 0.17

82nd + 10lst mcan 0.32 0.29 0,1¢ 0.17

kerket (Day) 505 Rogt., 82nd A/B Div. 0.99 0.80 0.80 0,70
it 508 " i M 0,89 0.87 0.77 0.65
it ‘ 504 1 t noon 0.86 0,68 0,58 0,60
"o ' 501 u‘h/ 10lst o1 @ 0.40 0,85 0.34 0.51
L Q2 n 2 4on oon 31 .00 1.00 L0 0,32
" ' 206 Y I T %.oo 1.00 .80 o!%s
1 ’ g2nc A/B Div, noon 0.82 0,78 .0.614. 0.65
. 101st it © i 0.80 0,95 0,78 0,39
t _ 82nd + 10lst reon 0.81 0.52

0,87 0,71

N

2/ Tlaents of the 5C6th and 501lst regimonts wore to be dropped on both
Déts rather than one reglment cn esch DZ, Zoch drop wes of opproxi-
mtcly rogiunentel sigze, however. :

3/ With the cxcoptions noted in &/ bolow, valugs for Q in LARKET arc

- considerad to be cecurato withint 5 percent. For MNormendy, although
the confusion in records is so grost thot it is difficult to ostinete
the prebable degrec of incceuracy, the figures shown for Q represent
the best cstinetes which can be mede snd accord with the judgrent of
perticipants in the operetion, It is not considered thet they are
likely to be incccurate by mere than 15 nerceat. Volues sheown indi-
cate reletive rato of reorgonizetion of units within the roglaents -
end divisions, not rate of reoargenization as regiments cr divisions,
sca parcgraph 8 above. '

L/ Rocords of both drop geouctry and reorgenization perfcrmance for
thege two units of tho 10lst A/B Div, arc less complote and con-
scguently less roliasble than for othor rogiments of cither division,
The above figurcs for the 502nd ond 506th arc supported by such
récords @8 do oxist, however, end are cstimatced te be, ot the most,
not mere then 20 nercent in error. :

3 - ™y '
ELSTﬂlcfl? ENCLOSURE B

39



x"JSlTRICTED

12. Figurscs 1, 2 cnd 3 oro gfaﬁhs of the data in Table I showing
roorgeni zetion performence, 0, plotted against accuracy, coricontration
and goorietric drop cffcetiveness for the two U, S. dirborne divisions
in T:-T.‘ﬁ?é’l“UI\Tf-} and ARIET,

13. Figurc 1 shoﬁs that drop accuracy does.affect reorganizaticon
porfornonee, night cr dey, and thét this effect is in the cxpected dirce~
ticn, that is, the bettor the sccuracy the higher is recrgoniszation pere
formanéo, The linc bd is fhc visuelly estimoted Ubest fit" curve for all
NEPTUNE points. The slope of this line indicates thot, in genersl, 2
given chengo in drop accursoy alene in night drops in Normendy mroducud o
chenge in rocrganization porfermorne about 0,7 as grost. hccurocy did
not wiecod 0.6 nor Q, C,25 in NIPTUNE ond no date in o higher range than
this is aveileble for night cerbat drops cother then the Salemo drop behind
fricndly lincs. .In the lotter ceso, a cnd Q werc both 1,00 end this point
is plctted on Figurce 1 as peint s. it, thercefore, scoms reascneble to cie-
tend the curve bd os shown by line bg to show the probable effeet of higher
accuracics upon 7 in night drops.

14, Flgurc 1 shows thet in LiRKET, a daylight operetion, verlotions
in drop accuracy affected 7 but to & srrller extent then in a night opora~
tion in Hormendy terrain, ~ The dote shown do not nermit fixing curve fh
with the seme degree of Canidcnde as can be plaeed in curve bd but, if
points w end y, which ero cistinct enomrlios, arc disregerded, it is eon-
sidered to be gencrzlly corrcet as shewn, Quelitative inforreticn from
YERSITY (Rhine cressing, daylight) supporfs this bélief. Curve fh indi-
cates that 2 given chenge in acourecy alone wroduccd, in genersl, @ change
in © less than heldf es groat. Thoe ¢ifforonce between FIEPTUNE and LARIGET
in depondence of Q‘upon sceurerey wos thorcfore o factey of abeout 2. The
rcasons for this diffcrcﬁce and for enornlous points w, ¥ end z will be
discusscd subsequcntlj.

15, It is ccnsidered thet little, if any, impertonce should bé E2h A
tachod.to the fact thot the curves shown in Figurc 1 ope streight lines

on log log poper. "It siey be that there is actuelly o lincar rcletionship
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botviecn the lozerdthn of recurcey nd the logerithm of ~ but there is
insufficiont dote aveiloble to show whether this is the casc. It is
belicved, howover, thot the general type of depondonce upon o shown for
7 is prelicble,  The roeleticnship indiceted by Fipure 1 is as shown in
Teble ILs

QAICS OF VARLLTICH i 7 0 VARIOUS VeIUZs OF &

2 Chenge in 0
for unit change

From To in &

PTG (Wight) 0.7 1.0 1.0
0.6 .7 0.8
0.5 0.6 0.75

0.4 0.5 0.7

- Ty 0.6

1 £t (Day) 0.7 1.0 0.l
0.6 0.7 045
0.4 C.6 0,50

- 0.4 0.3

16, Tigure 2 shows thet Q also dopoendad upon concentrotion of the
crop, both dey and night. Tho comnonts rcgardiﬁg the drowing of cwrvoes
bd, bg cnd fh in Fisurce 1 opply couclly to the sare cwrvos in Figure 2

cxeept that there is soiowhat loss seotter of points in Figure 2. The
sare anoralous noints w, y ond z clse cppear in Fisure 2, The slope of
curve bd indicstes that o glven chonge in Grop concentration in the FIFIUVNE
operstion produccd o chonge in @ cbout 1.25 tliws as groot, Curve fh indie -
cotes thot in the 1LIUZET drops o given change in drop concentrrotien pro-
Cdueed & chonge in 0 ebouf helf os lnrge., The differcence botween WIPTURS
anc 1. RET in dependenee of Q upon drop ecncontrotion wes thorefore o
feetor grootor thon 2. TFigwres 1 and 2 and Tebles IT end IIL indicate
that concenmtraticn in both NUPTINLG end [AREDST had sopmevhot nmore influcnce
upon Q, fron 25 to 50 porcent cxre, then did ~ccurccy. This mtior will
be discusscd further in later poragrephs.
17. The relationship betueen ¢ znd O for varicus velues of ¢ is
shevm in Table IIT below. The velucs shown arxc teken froi the curves of
Pigure 2. Thoy coineide vith the sert of veriation in @ which veuld

rcosoncbly be cxpucted,
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TAELT IT1
Re TF OF VaRIATICH IM @ FOR VARIOUS uﬁ Uis COF ¢
e . Chenge in Q
for unit chenge
From To in ¢
HIPTUTS (Night) 0.5 1,0 1.0 to 1.5
Cud 0.5 1.0
- 0.4 0.6
LARICET (D y) 0.8 1.0 O-I—lr
0,6 0.8 0,5
0,35 0.6 0.6
- 0.35 Oy

18, Figurc 3 shows.the dopendence of recrgonizoticn pcrformanco upon
the produet cf o "nu ¢ vhich is ﬂuOthrlc ¢rop cffectiveness, € The
anomalous points w, ¥ and z 2gain appear as in the previous firwes and wlll
be discussed further in later peragraphs. Curves bd for HEPTUNE and fh for
1ERKIT can be drawn with considerable confidence in Fizure 3, The scatter
of'the_daﬁa is a great deal sisal ler than in either Figure 1 or Fizure 2.
The slope of curve bd indicates that in NEPTUIE a given chanze in e, pro-
~ duced a change iﬁ Q about 0.87 as great in the renge of eg's éxperienced.
Curve fh shows that in 1/BEZT a given chanbe in g vroduced a change in Q
about - 0.37 as great for the-range of a 's experience in that operation.
The difference between NIPTUNZ and 1.RITT in the ef ffect on Q of changes
in ey is about 2.4+ € is clearly not linearly dependent upon eg. Table IV

shows the variation in relationship between ¢ and e, for various values
: . )

of .e,..
&
TABLS IV
RLMGES OF VARI.TION I € FOR VIRICUS VALUZS CF ey
e Change in Q
—E for unit change
From _To. in eg
ITPTUNE (Night) 0.6 1.0 0.6
C.3 0,6 0.65
0.1 0,3 0.8
- Ool 0-8 - 1.0
155E5T (Day) 0,9 . 1,0 0,2
0.4 0.9 Q.4
0!3 Ovh 005
0.2 0.3 0.7
- 0.2 1.0
RiSTRICTED - | RIGLOSURT B
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19. Compsrison of Figure 3 with Figures 1 and 2 shous that " depend-
ed more directly upon ey than upon elther a and ¢ alone in both EJPTUNE
and MRIIT and that the degree of dependence of Q upon e, shown in Figure 3
is probably more reliasble than that sown in Figures 1 and 2 for depend-
ence upon a and ¢, An example of this is afforded by point p in all three
figures, This ~oint rezresents the mean experience of the three battalions
of one regiment'in LARKET, These units were dropped inaccurately but with
excellent concentration, It is apparent that thelr reorganizaﬁion varform-
ance was not as good as the drop concantration permitted but was consider—
ably better than the drop accuracy curve woﬁld indicate. Thelr performance
accords almost exactly, however, with thet vhich would have been predicted

by the e, curve in Figwe 3.

g
20. &lthough sufficiently detailed and accurate cuantitative data
on reorganization in VARSITY (lhine Crossing) arc not avallable to permit
plotbing ageinst drop geometry, study'of this operztion in&icates that
the rccrganization experience vag in Qualitative agreement with the cen-
clusions in paragraph 19 above.

21, .It is reasonsble to suppose that many factors other then the
geonetry of the drop might affect reorganization performance.. The fact
that therc is a certain amoﬁnt of scatter of thc data suggests that this
nas tho case in NIPTUNI and LARKET. The fact that arled differcnces
exist betwecn the day and night dependence. of Q upon drop geomeﬁry shows
that thore 1s at loast one other impartant factor, i.o., visibility.
Other poésibilities arc terrein, tralning, combat oxperiénco, plenning,
intclligence, encmy opposition, leadership, sizé of units, typc of initial
objeetive, technicues used aﬁd jupp casusltics among officers and men,
Figurc 3 éhows that, with three exseptions? whatcver other factors were
involved, in the usual case in ICPTUNT and BARKAT, their total cffect
was small comparcd to that of dron g,oputrj, VARSTTY experience again
gives qualitative suﬁport to this cdnclusiop.

22, ‘Points w, vy and 2z in Figurcs 1, 2 and 3 represent significant

dopartures from the svorage reorganization performance, Points w and ¥y
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rapresont daylisht performancc only onc-half as zood as would be cxpected
on the basis of accuracy, concentration or the ovor-all drop geometry.
Examination of records shois élearly that this lerge differonce must have
boeen caused mainly by leadership in both cascs. Thors is no indication
that gnylother fazctor or fectors were invelved. In theso tvo cases ihe
records show thet little emphasis was pleced upon the cuickest possible
roorgenization and teke—off to objectives, that one hour was considered

a satisfactory gosl for reorgenization time and thet, in at lcast onc
casac, movemeht toward the objec@ive was definitoly not plenncd to start
until onc hour after reorgenization., It is not indicated here that this
is bead, only.that'the attitude of these two regiments towerd meximum
specd of reorganization dlffercd greatly from the usual one and thet

this nroduced the enomslics shovm by points w end y.

23, Point.z represents in 2 senée,‘tho opposito extrome in variation
from the usual., In this cesc, 7 ismore than twice as high as the curves
in Figurcs 1, 2 and 3 would jredict, It is not, unfortunately, possible
to determine that any single foctor was the causc of *his unusual per-
formance &s it was in the case of the two regiments in XARKRT discgssed
in the preccding paregraph. Deteiled study of the operational date does,
howévor; suggest certain possibilitics; It becomes anparent that one
group, ébout 300 ﬁmn, conposcd of parts ofltwa battalions, vho dromed noar
the corrcct DZ «nd who were less scattored than the romeinder of the troops.
scheduled for that DZ, arc rosponsiblo for the relatively high reorganiza-
tion parforiance fizure. The acgmracy.and the concentration of this small
part of ﬁhe drop, about ohe-soventh of the treops intonded for the DZ, are
considerably highcr than the mean for thoe drop as a wholé. Tao difﬁqrence
is estimeted to be about 50 percent in both accuracy and congentration,
This might account fof sbout hzlf the varistion between the actual ro-
organization‘porformﬁnco end that proedicted ffom.Figurqs 1, 2 and 3.
inother factor which mey have assisted in reorganization‘is the fact
that this group wes dropped ncar end in correct rclotion to 2 village

which wes used a8 an oricntetion point in reorganizing, The remeinder
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of the three bettelions which verce suppossd to drop in this area were
scattured beyond visusl renge of the villago. Since this wes & night
drop in hedgérow terrain it wes nceessary to be within, at most, a few
hundrod yerds of any refereonce point to héve a Qhance of sceing it atl
ell. 4 third factor suggested by study of the rccords of the operation
is that the lcadership of the gmroup involved was perticulerly aggrossive
and active in rounding up & sufficient forece to tako an objective which
was considered to be the key to the cntirc 101lst Division operation.
2h. In éummary, other factors, ineluding iuck, 2y have entered
into the reorganization performence reuresented by point z, but it is
considorced that the throc major ones sres
&. Better accurscy and highor concentretion for thet smoll
part of the total drop which contributed most heavily to the &
value, It is estimatqd theot this acéounts for about hnlf of the
differencc;

b. The group lended within sight of a bricfed oricntation

c. Leadershin was cetive end aggressive.
The rolative contribution of the 1 ast tw§ fectors cannot be determined
eccwetely but is zstimated to bo ebout ecual.

25, In previous peragrophs it has becn shown thet roiativo ¢on-
centration cppears to hdve a graatar_effect upon Q than accﬁracy. To
show this conclusively requires that Q be related to & ond to ¢ under
circumstencos such that eny interrcletionship between a and ¢ is romoved.
Figuroé L and 2 show that in IIZPTUITE and KARKGT eccuracy and concentration
nere, with one oxcoptioh, both aboutroqually low or high in cech drop,
The cxeoption, point p, has been dealt with carlicr. In VARSITY this

.Was not the case; cccuracy was generally considerably lower that con-
contration as showh on Figufe 4 on which accursey is pldtted against
concontration for UEPTUME, 1ARKET snd VARSITY, As indicated carlier,
estimates of valﬁes for 0 in the casc of the two perechute regiments in

VAISETY  confirn that concentration has 25 to 50 “creont morc offcct upon
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Q than docs accuracy. The rangs of differcncc between a and ¢ in VALSITY-
is more clearly shown by Figuré 5 in vhich the accuracy and conccntration
of tho drops arc plottea by battalions, Accuracy veried from 0,13 to 1.0
while concentratién ranged only from 0.88 to 1.0. Although only cuslita-
tive information is aveilable on the veluc of Q for cach battalion it is

certein thet the variation.in Q's_is not morec then about 50 percont. It

will be scen that curve fh on Figure 3 would, if extended, predict a Q of

about 0.35 for an e, of 0.15 and about 0.7 for an eg of 1.0, This is

g
within the range of values for ¢ estimated to opply to VARSITY except for

those units whose low drop accurccy roduced Cg to very low velucs while
concentretion was high, In thosc tlrec cascs 0 is ostimated to have been
not less than about 0.5. It'ig considered nessible therofore thot if
more cdetalled data werc available o somewhet more zccurate cxpression

for o, might be deduced and -might woight ¢ by 2 foctor of botwesn 1.25
and 1.5 for drops with low accuracﬁ and high coneccentretion., Figwe &4
shows however that in most cascs acourescy wos better than concontretion
rnd leck of such a refinement is not very serlous.,

2. The résults of the anclysis of the effect of drop geometry,
the product of 2 end e, upon. reorgenizetion nerformence, G, cen be sum-
merized as follows:

&, Goometric drop effectivencss, the product of cceuracy ond
concentration, is the most impertint single foctor controlling 0.
of lh'rogimontal reorgenizations studied, 11 show wractically com~
ploto dependence upon drop geowctry cven in widely different cir-
cumst encas,

b, The rclative impartenee of geonmetrice crop cffectivencss,
concentretlon and accuracy, as hero cdefined, is in the order of
listing. |

¢« Tis depencence of 0 uron eny of these quentities is not

linear. The deta indicote o lincer relotionship betusen the log

of € end the log of cach of tho three geometric quantitics. This

is most clearly thc case for log Q <ic log e,.
<3
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d. @ folls off with decreasing aceuracy, concontration end

a
g
or VAISITY.

ebout twice as fost for UIPTUNE. drops as for drops in LARENT

e. It appoars from Figures 1, 2 and 3 that the rcorganization
criteria used, one hour end 80 percent strength for night drops
and tﬂerfty minutes cnd 80 percent for daylight drops, werc abou_t
equally difficult to attain and werc cbout 30 to LO percent cbove
the best performence actually attedned in con;bat.' This might in-
dicate that 80 or 90 minutes and 30 minutes, roespeetively, actuclly
represented perfection for the ope q.tions studicd, This zccords
with the genoral opinion of unit cammenders., The ratio betwecon
absolute doy ond night retes appears to have been roughly 3 to 1.

ITI. EFFECT ON EOUIPI‘EE"T RIECCVERT

27. Reorgenization is not sinply o mattor of rogeining ‘control of
personncl although this 1s the first cssentic) and a major pert of the
-job_. The force so organized mist hove a sufficiont amourit of its arms
and equipnent to accomplish the zssigned &sséult missions.‘ | £l though
pérson‘al arms and soime items of cquipment sro dropoed citached to the
troops, & great deel of cculpment wes dropped, in World War II operc—

" tions » in saparate bundles released while the troops werc getting out
of the a:iri;}lanes. It is thepefore to bo oxpected thet the acocuracy and
concentration of the drops of these bundles would be the sence es for the
troop drops with which they arc asscclated. In this case it would be
expeeted thot equipment recovery‘in z*-h sirborne parachute asseult would
bc governed by drop géometry in the sonc m:-.ﬁrior and to tho same degree
as is the rcorg;niza.tidn of troopé. '

28, Vory little quoentitetive dete is aveiloble on equipment rocovory
in NEPTUNE cxceopt thet 60 percomt of all bundlcs in the 101st Division
assault wore not recovored during tho‘ sirborne phasc of tho battle.
Estimatces from study of the 82nd and 10lst oporation in NEPTUME, support— -
ed by opinions of perticipents, egree in that l‘css tﬁan 10 percent of

crow-served weapons, communications end bundled crmmunition eppear to
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heve been availaﬁle for the initial ground zssaults and not morc than

4O to 50 percent of bundled cquipment dropped in tho initicl assoults

was over recovered. It is interesting to note that, of the forces de-
livered by air on De~day, about onc~third of the 82nd and one~haif of

the 101st Airbérne Division personnel were rcorgonized at the cend of
D=day end not morc thoan cbout half of the tobtel force dropped was brought
under centralized control during tho airborne phasc of the bnttie{ These
troop focrganization figuros‘compare vory foevorebly with those for cquip~
ment rocovery and show that poor drop zeometry under MIFTUNE conditions
made it about as difficult to rocover cquipment as to rcorgaize into
units.

29, Data for LARIAT, éro much more complcte ond show,that; by the
time réorganization was comploted, from 80 to 100 percent of bundle dropped
cquipment had been rccovercd. This accords well with.the personnel reor—
ganization expcriénéo in ARKET,

30. It scems cléar that the controlling factor in assauit couipment
recovery is drop geomctry and that it is rodsonablc to assume about the
séme degree of dependonce upon accuracy, concentration and geometric
drop offcctivencss as for rcorgenization performance.

31, It should be noted that this does neot moan that if 2 bad drop
makos reorganization performance loﬁ, say Q coual to 0.2, that this force
will be proporly crmed beceusc about the same poercentage of equipment
bundles wili have been rceovered. In gonerel, such a forec will be vory
inadequatcly equipped with crow-sorved wespons or :mmuniﬁicg, end com
muinicctions., (It is likely thet thoy will beo adoquatcly cquippod with
sninll afms end an accompanying basic load of smmunition, since the
troopers drop with this equipment attached,) This arises from the fact
that the 20 perecent recovery is vgfy'unlikely to bo properly distributed
over all cotegorics éf cquipment end from tho foact that shortage of man~
pbwer will not permit the utilization of much equipment that is located.
It is thoreforc iikely that poor drop geoﬁetry will result in inadequatc~-

ly armed, as well as small esseult forces, The HEPTUME experience emply
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demonstrates that this is varticularly true ot night or in torrain which
limits grouhd visibility.

32, Recovery of parachuted resupply cppears to follow the same
gencral rules, sct forth in prragraph 30 cbove, os far as dependence
upon accuracy and concentrotlon is concerned, Detailed and pfccise
data arc not available on this subjeet but it is clcar from studics of
both day end night operations thatraccuracy and concentrotion are at
leaét as imporﬁant in détermining recovery rates ond totel ultimetes
recovery in resupply érops £s in detormining reorgﬁnizétion perforpnnee.,

IV. EFFRECT UPON RATE OF GROWTH CF ORf: I'IE.D FORCE

33. The initial assaults upon first objectives in n ;irborno
opercbion take plece, in gencrel, os quickly es roorgonization is com-
nleted., In fact,'it has boon stated proviously thet the cnd point in ﬁimo
for rcorganizdtion is determined in most instonees by the deelsion to
start for the objective. In zn ideal situation o1l troops ond equipment
would be under orgenized control ot this time ond the strength of the
ﬁirborne force would romaiﬁ constant from this time on exeept for ot-
trition. In prectice, however, it is ofton nccessery to carry out the
initisl assaults with lcss then fuli strength and ﬁhero may be o con-
tinuing growth of force for some time after_initial recrgenization,  The
range of effeqt of drop gcomctry upon the raﬁc of growth and upch total
strongth of force ultimetely organlzed is domonstraoted by experianece in
NEFTUNE; EARCCT and VARSITY,

34 In NEPTUNZ roughly 20 pereent strehgth wes aevailable for the
initial.grdund assaults and the esscults were generally delayed from
one Lo séveral.hours by the difficulty of sccuring ewven this smell nurber
of troops in o;éanizcd groups., By the ond of D-day cbout 40 percent
strongth hed been assambled and this foree never grew beyond about 50
~ percoent of strcﬁgth. The expericnce of one regiment, the 505th, which
had one of the best drops in this oporcotion was recorded fidrly clearly

as follows:
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Troops Dropped -

2041 E,L.
164 0.

Total 2205

Troops Reorganized for Asscult lissicons:

Troops

lst Group ‘ 450
2nd Group 180
3rd Group 350

Total 980

Time

2.0 to A.S_hrs.

Porcent Strength ~ 44 percent, after 2 to 4.5
times the planned time clopse.

Troops under control on D-day at H + 1330 hrs:

1037

86

Total 1123

- Equipment - Crow Sorved

In Usc on D-day
at H 4+ 1530 hrs

31
L
21
7
2
19

B,

0. .
~ 50 poreent of strength

Yicapons:

Dropped at 5/
_H~hour

30~-L + HikGls

36 « 60 mm!s

18 -~ 81 mm's

54 BAR!'s

8 = 57 mm 4,T,'s

109 Bezookas

Troops under control from D + 1 to D + 6
dayss aversged ebout 1400 including land

t&il .

Cn D+ 2Lt 42 parcent troops and 50 percent

officers,

35. It is rclterated that the cxperionce sumnmarized in the preceding

paragraph was considerably botter than the average for VIPTUNE.  The oxe

perience of most units was less than helf as favorable,

36, In the I.REZT operation from 80 tc 100 percent strength was ot~

tained for preaecticelly all units within about one hour after the drops,

Practically =11 troops werc under control by nightfell of D-day end,

censequently, only o negligible mumber rcjoined their units from this

time on. Recovery of bundled cquipment for o1l units was virtually com-

plote by the time reorgenization had teoken pleoce.

37. The cxpericnee of the two parachutc infantry regiments in

VARSITY is similer to thot outlined for thoe LARKET units although not

5/ 57 mm Anti-tenk Guns were londed by Glider
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quite so favoreble., Roughly two hours werc reguired to sceurce complote
control of 11 men and cculpment dropped.

38, It would cppear thet drop geometry is o mejor foctor in con-
trolling not only the initial roorgenizction s=ad oquipmont recovery por~
formence, but alse in affecting the rﬂio of growth and finel orgenizod
strongtﬁ of par:chutod‘forccs. The rote of growth con be reduced by o
much as o factor of 20 snd the ultimate orgenized strength by o fector
of 2 by diffceronces in drop geometry cxperionced botwoon IARKET (Day;
open.torraih) ond NEPTUNE (Iight, torrain rostrictions on deylight visi-
bility).

, :
V. IFFICT UPON JUMP CLSULLTTHES

39. The only discerniblc coffcct of drop geometry upon jump cosusle
tics is that o completc miss of the DZ arca moy rosult in troopbrs land-
ing in the sca, in rivers, on rocks, or in honvy woods. In gonercl, the
golcetion of DZ's in World Wor II operctions wes such that the terrain
adjaccnt to DZls was not usually much loss favorsble for parachutc'lﬁnd—
ings then the DZ's thomselves with the oxnoption.of the above factors.

In the NEPTUNE drop the only jump cssueltics which con bo ascribed to
lending off the DZts arc tﬁose resulting fron landing cithor in a river
or flooded arca or in the sca. In LAEKET‘thcfe is no discernible caéc

in vwhich troops lending off the D7 cxpericnced hoaovier jump casualties
than thosé vtho were dropped correetly. River and cannl hozords coxisted
but no cnc dropped in them, In VARSITY thore cre & fow instences of in-
accurately dropped troops‘lending in heavy woods. Thoe number is, howover,
very smell in'proportion to the totol numbers dropped inaccuratoly.

VI. SULLARY

0. It hes been shown thot, in oporations NIPTUNE, LARKET ond
VARSITY, the geomotry of the nerochute drops wes in gonerel the dominent
fretor controlling rceorzenization nerformonce, recovery of percchuted
initial eguipment and resupply ond rate gf growth and ultimate strongth
of orgenized forces after ﬁarachuto delivery. Thesce in turn arg-the fec—

tors vhich doterminc the size, composition cnd strongth of the cffcctive
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fighting unit on the ground rcletive to that with which it is plonncd
to accomplish the mission, Tho performonce of the eir forces involved
in tbc.dulivcry of parachute asséult units had, thereforce, e morked ond
meesurable effcet upon the ground oncrations in tho cirborne assocults
studicd,

41, In thc operations studicd the most relisble rnd direct dependence
for «11 throc items, rcorgenization, cquipraent recovery and growth of force,
wes thet upon the preduct of ccceurncy rnd concontrotion which hos been
termed.gooﬁctric drop ofjectivcness. Coneentration eppears to heve had
25 to 50 percent more offcct than ccourcey upon reorgonization performence
and reeovery of initirl cquipment.

42. The importanco of drop geomebry in the NIPTUNE operction (night)
wes chout twice as greot s in MARKET (day).

L3. The differences in drop geometry observed in ond Eotwoon NIPTUNE
and mmRKET_produéod the fellowing range of cffcets: |
a. Variastions in reletive roorgonizotion performoncs fronm

0.04 to O on o seale of O to 1, 6/

b, Variations in initic]l ccuipment recovery cnd in perachuted
resupply reeovery of simllar megnitude to thet for reorgenization
ncriormance,

c. Combining 2 ecnd b above, verictions in initiel assaulf
ground strength, in numbers of troops, from 20 percoent to 10O nercont
of plenned strongth and from 10 =arcont te 100 percont in bundle

dropred cquipnmont and woanons. Tho eccompenying variation in timing

of the initirl asscult cen be as high «s o foector of 5,

d. Veristions in rate of growth of organized foreccs as groat

s o factor of 20 o~nd in ultimebe orgenized strongth os great cs a

factor of 2.

L. No svston tic dengndonco ef jump CnSUrlthS upon Qrop goonotry
is indicated by study of ITZPTUHE, FARIET or VARSITY, If inaccurceics in

troop drops resulicd in troopers londing.in woter or in heovy woods the

é/ The eriteria used in the enelysis crg about 30 Lo 4O wercent cbove any
cetual cowbot nerfortience achieved in the oporctions studiod o~nd the
ahsolute ronge of velues for reorminization perfermeonee nwy'thcruforc
be 0,06 to 1.0.
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treoopers who did so susteinced ¢ High rate of cesucltics. In cll other
ceses no offoct is discernible. (This subjoct is trosted wmore fully in

Enclosurces C «nd D.)

RISTRICTSD ' _ ENCLOSUR™ B
' 58



* RESTRICTED

ENCLOSURE ¢ OF W8RG STAFF STUDY NO, 3

FACTORS IN RECRGANIZATION - EXCLUDING DROP GROMETRY

1. Tt was suggested in Enclosure A that, although drop gecmetry wae
ordinarily the dominant factor in establishing reorganization performance
in the World War II operations studied, other factors might alsoc exert a
degree of influence. It was demonatratad that this was true to a markéd
degree in certain cases of reorganization performance which appeared to
be anomalous with regard to the drop geocmetry experienced, It was further
suggested that one or more of these factors might account for the system~
atle difference between NEPTUNE and MARKRT in the relationship between Q

‘and drop geometry. In this section of the énalysis‘a summary is presented
of such findings as the daté permit relative to the effect wpon Q of
factors other than drop gecmetry.

II, ANALYSIS

2a Possibie factors having a.bearing upon @ are intelligence,planning,
training, lgaderShip, techniques used; combat experience, jump casualties,;
size of units, type of initial missions, terrain, visibility and enemy
opposition, These nossibilities are examined in the fﬁllowing paregraphs.,

3. INIFLLIGENCE: Intelligencé of enemy strengths and diSpositions
and its effect upon the generalrcourse of airborne ground asctbions is treated
in Enclosure H. Intelligence might enter the pfobiem of reorganization in
at least two ways. In the first place, knowledge of weather, enemy anti-

_ sircraft and antiralrborne defenses 1s the basis for all planning and action
taken to circumvent.ér neutralize thelr effects with thejobject of delivering
the airborne force intact and to the correct objective araas‘ Drop geometry
experienced is itself therefore governed in part by intelligeﬁce. This
phase of airborne operations is covered in Fnclosures I and J,‘ The second
way in which intelligence might have a bearing upon Q is in the degres to
which, by aerial photogrephs, meps and other techniques, intelligénce
organizations-afe capable of familiarizingrairborne forces in advance with

the terrain upon which they will land, This might be termed terrain in-~

telligence,
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4. In reorganizing parachuted uﬁits terrain features are normally
used as points of reference for orienpétion} It is clear therefore that
the intelligence material supplied dufing planning must be complete and
accurate with regard to such items in the DZ arems, Since troops may
land at some distance from theif intended DZ's it is also essential that
they be furnished with intelligenee material On-the general operational
area suffiecient to permit orientation on the ground in such a coniingency.
Finally, since there will ngrmally have been no previous opportunity for
ground reconnaissance of the terrain they must traverse in order to reach
their reorganization arsas, the truopefs must be furnished such information
by intelligence sources.in advance of their drop.

‘5, In most instances in the operations studied it is ﬁot possitle
to detect any difficulty in reorganization which can be éscribed directly
to inédequate terrain intelligencé. There is, however, one classical case
in.NgngNE with regard to the 508th Regiment and the Merderet River, The
Merderet River vailey was photographed repeatedly and it was debermined
that it would offer no greét obstacle to ground movement, In actual fact
mich of the valley was floodéd to a dépth of sevoral feet and caused not
only about 36 drownings among troops dropped in it but great difficulty in
the ultimaté reorganization of thae fighting units dropped in and ercund the
area, The drop geometry experienged by this unit was, however, so poor
as to mask much of the effect of lack of kmowledge of the terrain,

6, It can only be said in summary that although terrain intelligence
is important to recorganization it is not'possible_to dotormine Prom World
War II any quantitative scale upon which its effects might be shown. In
goneral; terrain intelligence appears to have been adequate for the purposes

7. PLANNING, TRAINTNG, LEADFRSHIP, RRORGANIZATION TECHNIQUES:

Avaiiable data does not permit detailed, quantitative analysis of the effects
upon reorganization performance produced by these items, Such evidence ag
there is in the records of operations studied indicates only tha%, generally
speaking, in World War II operations all units had about the same training,

used reorganization technigues very comparable in effectivencss - capable
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of céping with all but very poot driop gedmetry, enjoyed leadership cspparable
in respect to the qualities required 15 reorganization and operated under
very similar plans for recrganizing into effective combat units, |

8, There are, hOWeVer,_despite this general lack of'quuntiﬁative avi-
dence, one or two indications of the degﬁee to ﬁhich the type of féctor under
discussion may alter Q. As indipated in paragraphs 22,_23 and 24 of Enclo~
sure 4, decling with drop geometry, leadership can produce an cffect as large
as o factor of two, that is, of the same.ordér of magnitude as appears to

~ exist between day and night reorganizations.

9, Tt can only be cﬁncluded that these factors are of importance and
one of them, leadgfship, can influence rearganization performance by a
factor of two. The apparent reason that little evidence is available upen
the range of quantitative'effects,produced is that as far as reorganization
perfo:mance.is cgncerned, the necossary qualifications in ﬁhese respects
were éresent in practically uniform degree in the units and operations

studied,

1¢, COMBAT EXPERIENCE: Referring to Figures 1 and 2 in Enelosure B,
it will be ﬁotedrthat there is a greater spreed of performance déta for théA
units of the 101st Airborne Division in NEPTUNE than for units of the 82nd,
Detailed study of the‘records upon which these data are based sﬁggests that
this variation in pcrformance was due moré to lack of combat experience of

e T T
the 10lst versus the 82nd than to anything else, This same factor, it may

be speculated, may also have been an underlying reasen for the diffgrence'in
attitude toward the importance of spééd in reorganizing which 1s evidgnt in
NMRK?T‘ for two régiments of the 101lst Airborne Division as compared to ﬁhe
other reginonts participating in the assault, Goneral study of the U,S. 17th
fAirborne Division'peﬁformance in VARSITY, its first combat'drOP, indicates
that lack of combat experience affected reorganization performance adverselj
to some degree in that greater reliaﬁce seems to have been placed upon reor-.

- genization of troops and equipment at the exact briefed location than was B
required in viéw‘of the circumstances, Many units were dropped with exceilent

_concentration bub poor -acctracy. Instend of reorgonlzing where they were

and proceeding-direotly to assigned or to the nearest major initial objectives,
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such units in many instances elected to travel to their briefed reorganin
zatlon areas before con31der1ng thomselVes organized for bhe initial
assaults, It is difficult if not impossible to quantify this experience
with any accuracy but = const:ésting"one can be described to illﬁsﬁfate
the point, InMARKET, the Second Battalién, 505th Regiment, was landed in
error, well congentrated, but on the wrong DZ two to three thousand yﬁrds
away from the correct one, This unit had had o great deal 6f combat ox-
periencé. Instead of the troopers! attempting to reach the briefed area
before reorganizing, the unit reorganized where it was under eneyy fire
" and procéeded to the attack Wifhout confusion, Part of the reason for this
type of performance is undoubtedly excellent leﬁdership, but the major
factor is believed {o be combat expérien¢e, '

| 'll; Gombat oxperlence appegars, in general to bo of considerable
benefit in assisting. reorganizaticn under dlfflcult conditions, There is
no evidence that it is particularly important in good drops, Data are not
availﬁble in sufficient detail to permlt quantitative nsscasment of its

importance.

12, JUMP CASUALTIESe Tt has boon domonstrrbed that lecdership 4s
important during rcorganization. Tt follows that should sufficient Jump
casualties occur as to impair or remﬁve 1eadérship, reorganization pe?fab—
mance would suffer, No case in which this occurred has come to light in
the opefations.studied with regard to jump casualties, ;nclu&ing Corregidor.

- In that operation jump ﬁasualties were more than iwice g high as in any
;other’stuﬂied, 11.2 per cent, because of the hard‘and rough terraiﬁ of;theV'
DZ's but this appears to have had no significant effect upon any subsééuent
part of the operation of the airborne ﬁnif involved, When it is considered
that all officers in a parachute unit wero trained to operate independently
or to take ﬁvef in fhe absence of superiors.it-is cleaf that oven severe
jump cesualties would be unlikely to Jeopardize reorganization pérformgncé
very seriqusly.: There is‘no éviden¢e'from any World War IInéperations that
Jump casualties were ever responeible for poor reorganizatlon performance,
13, §IZ OF UMITS: Reoords from NFPTUNE, MARKET and VARSITY indicete,

generally, that the.amﬁllef the unit the more rapid isﬂihé reorganization,
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This is whot would be‘expected.l In_a good drop, in daylight, in open
terrain, combat experisnce indiented th&£ a compaﬁy couid reorganize in
roughly 20 minutes, o battalion ih dbout 30 minuytes and a regihent in
about 45 minutes; The delays in going from cémpanies to battﬁlions to
rogiments are largely due to the necessity for more eleborate communi-
cations to be set up and more mossages to bo sent and received, In
practice night drops and in the night.drop behind friendly lines at
Salerno, the evidence is that the battalion times should be doubled for
right operations in open terrein and with porfoct drops behind fricndly
lines, and trebled 1f the drops are behind eneny lines,

14, General examination of the three operations mentioned demon-
strates that some delay may be caused by ovéflapping of units on the sane
DZ. Battalions dropped separately were gsually able to reorganize gonew
what mere quickly than those dropped on & regimental DZ with other units,
No precise Quantitative data ié.availablé on this but it is‘reéspnable to
" supposc that it is = reliable genernlity since there would be much less
confusion on the DZ in the case of units dropped 8ingly.

15, IYPE OF INITIAL MISSION: There is qualitative evidonce that, in
some casds,lunits'whosé initial mission was to act in a reserve gapaeity
tended to reorganize at a slightly slower rate than those which had =
definite objeotive to take immediately, The tendency appeared to influ~
ence reorganization enly whon there was no oncmy opposition on the actual
DZ's,y This would seem to be a nafurﬁl tendency and \is probably real al-
theugh in no case studied was the effect significantly large, |

| 16, TERRAIN AND VISIBILITY: Thesc two items are considered togethor
since their effécts upon reorganization are difficult to treat separntely,
\With rogord to visibllity alone, it has been demonstrated in thé proceding

ction of this analysis that the difference in.reorganizaticn time between
aylight and night for the same peroentage of strenth'reorganized‘is o}
fhctor of about three, that is, it ﬁakes sbout three times ag long at night,
' ThiS-appliés to o perfect drop in open terrain in both cases, It has also
been demonstrated that Q falls off roughly twice as rapidly with decroasing

a, 6 or e, for NEPTUIE as for MARKRT , Vhils it is true that NEPTUNE was a

RESTRICTED ‘ | . ENCLOSIRE ¢
63



RESTRICTED

night Gperation and MARKET was carriéd out in daylight, it is aiso true
that the terrain in NEPTUME was very different from that in MARKET, It
Woﬁld consequently be possible for part of the difference ih the dependence
of Q upon drop geometfy between NEPTUNE an& MARKET to b§ due to terrain
effects,

17, Unfortunately the drops in NEPTUNE were 8o poor and those in
MARKET 80 good that direct comvarisons of @ values in one operation with
those in the other for the same drop-geometry are rastricted to ths uppsr
end of the NEPTUNE curve and the lower end of the MARKET one, If this is
~ done on the curves bd and fh on Figure 3 of Fnelosure B it will be seen
tha£ at eg = 0,3, Q is 0.47 on the MARKFT curve and about 0.26 on the
NEPTUNE curve, a difference of abcut'; factor of two, When it is‘rememw
bered that the reorganization performance criteria upon which these curves
are‘based,allqw one hqur.at night and 20 minutes in daylight for 80 per
cent reorganized strength it is apparent that reorganizétion pr?ceeded
in MARKRT at roughly 6 times-the absoiute rate in NPPTUNE for en eg of
about 0.3.7 For perfect drops, g ® 1, on the bases used for these curves,
the ratio bétween.absolute‘day and night rates would have been 3. ‘It will
be-séen that the straight line extension of the NPTIMNW curve, dg on -
Figures 1, 2 and 3, does in faoct meet the MARKFT curve at almost exﬁctly
- the same point in each case, eg = 1l at Q = 0.7, approximately, This would
indicate that the actual ratio of NEPTUNE and MARKFT Q's at ey = 1 was 3,
~ The plotted NEPTUNE curve bd appears, therefore, to follow”ﬁbpen terrain"
laws., It would appear from this that the hedgerow terrain in NEPTUNE did
not contribute to a significant degree to the delaying effect introduced
by its being é night reoorganizetion and that the 2 to 1_rate of decrease
of § with og Was ﬁ function of illﬁmination only, It should be noted that
this argument is based upon an extrapolation of curves. Such evidence
_as'is-avaiiable indicgteé that the strelght-line extrapolation used is
grbbéblx valid, There are, howevéf,'inéuffiéiént date to demonstrate conw

clusively that this is so.

™
L
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18, It may be prdfit&ﬁlé ft this point to examine the motter of
terrain and visibility somewhat theoretically to discover whether any
reasonable relationships can be deduced which might shed light on the
problem, The effects of terrain in any type of military oporation con
be considered té be three in number, Terrain may limit yisibility simply
by imposing obstacles to the line éf sight or by reducing contrast between
an objoct and its background, It may also afford protection in the form of
obStaéles to mlssiles, It may provide friction in the form of obstacles
to movement.‘ Viéibility in the bpen is governed by the amount of illumi-
nation present but it is apparent that this may be restficted by_terrain
regardless of the amount of illumination, Tt is equally clear that if the
1llumination is poor enéugh, visibility will bo limited by it and not by
any aspect of terrain,

19, Reorganization of troops depended a groat deal in World War IT
upen their being able to see and recognige orientation points of_signals
and each other. It also depends ratewise to some extent, on 8pesd of movew-
ment. While specd of foot travel ls linked to the friction aspscts of
terrain it is aiéo governod a great deﬁl, whatever the terrain, by illumi-
_nation,.one agpects of wvisibility, FM~101~10 shows a reduction Iin cross :
coﬁntrylroute‘march speed in going from day to night illuminstlon of 33 jer
cent, It should aleo be noted that although reorganization requires foot
travel, perticularly in bad drops, much of the time involved in réorganiw
zation 1s spent in searching for, collecting; renoving from bundles and
sorting out equipment and in sorting out persommel, Henmce specd of travel
elone does not control réofganization performance directly in any ease, It
caﬁ be seen that degree of illumination might therefore, even on theoretical
grounds? affect reorganization to & proportionately much greater degree than
the friction aspects of the'terrain.

gO? Exordnation of NEPTUNE indientes that ﬁhe illumination 6n the

_ grouﬁé“auring the first two and one~half to throe and one~half hours after

tho drop was poon-enoﬁgh to restriet rocognition visibility for troops to
less then the distance botween hedgerows, Terrain was accordingly not the

primary limit on recognition visibility., It aid in some casee restrict
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 the distance at which visual orientation signals, such as lights, coﬁld be
seen although this was not true for flare signals, |

2l. Although the difficulty of movement in hedgerow country has been
greatly emphasized,two factors of travel in this type of terrain.were that
it also afforded considerable protection and was difficult to traverse to
a far greater degree for vehicles than for foot troops. A reorganizing
‘parachute unit is largelj traveling on foot and in NEPTUNE, little organized
Ionposition was met at this stege of the operation. It may be Significant
that those troops who lended in the swampy and flooded areas near the
Merderet appear to have had coﬁsiderahly_more trouble with regard to move~
ment thén did those who landed in relatively firm hedgeroﬁ areas,

22, The foregoing examination leads to the conclusion that terrvain was
not a major factor in restricting the rate of reorganization in the night
reorganization in NEPTUNE insofar as restriction to movement was concerned.
It apnears that 11lumination determined visibility and that this was the
prime factor in determining the type of_dependency of Q upon drop geometry
exhibited in this operation, Tt is p}obable that the terrain limitation -
on visibil}ty of aignéls exhibits so little effect because so few yisual
alds cduldlbe found and used after the drop, It is important to note that
both the analytical and the operational examination made here are baged .
upon the operation as it actually ocourred. It is possible that ifthe drop
geometry had been better then it was the effect of terrain might have been
evident, ’ |

23. It is worth noting that if NEPTUNE had been a daylight operation
the terrain would in many instances have limited ground vislbillity for
recognition purposes to the distance between between hedgerows, ‘Although‘
it Would have been possible for many of the troops to have oriented them-
selves on prominent or high features, both before and after the drop, it is
probable that lack of ground visibility would have reduced the reorganization
rates to vgluea-below those which ﬁould.be.predicted from the MARKET curves -
in Figures 1, 2 and 3, Unfortunately it is.not possible to detefmine quan-

titatively, from study of any World War II operation, the reduction to be-
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expected., The effect of fgrr@in reduction in visibility may be shown
qualitatively to some eﬁtent by the slow rate of growth of organized
forces after daylight on D-dai,

2. ENEMY OPPOSITION: ﬁ certain amount of quantitative information
on the effect of enemy oprnosition on Q is nvailable from records of the
MARKET operation., Study of VARSITY also sheds ;ome light on this point in
a qualitative way, In NEPTIME other factors enber to such an extent as to
mask any effects which enemy opposition on the DZ's might have had end all
that study of this operation can reveal is that‘fact, that enemy opposition
on the actual drop areas had negligible effect on reorganizétion rotc com-
pared te other factors,

25, In MARKET the 101st Airborne Division rec@fded 1ittle or no enemy
opposition on its DZ's but fairly detailed dota exist on the reorganization
performance of 27 companies of the three regiments in the 823 Airborne
Division, some of which did have opposition, Of thesc companies 18 reported
no opposition on the DZ's during reorganization andr9 reported "light oppo-
sition.," This ferm covers enemy security and anti-aireraft detachments
armed with rifles, machine gunS'and 20mm anti-aircraft guns installed in
towers. In one or two cases, light mortar fire was also reported. In
Table I below, the experience oﬁithese 27 units is set forth,

TABLE T

EFFECT UPON.9 OF PNEMY OPPOSITION

QN DZ'S - 27:COMPANIES IN MARKET

Regimental No Opposition - Light Opposition
Rogiment ?g No, of Co,'s Qé/ No, of Co.fs Q é/
5056h  0.80 6 0,65 3 0.94
508th 0,77 4 0.60 5 0.61
504th 0,58 B 0,49 L 0,53
18 ¢

6 = .
& The mean of the Q's given here doss not agree exaatly with those given
for larger units, such as battalions or regiments, because of extrn time
allowed larger units to organlze headquart:rs and attached supporting

units and set up internal communications,
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26, From Table I it i# clear that in every case those compenies
which experienced light eﬁemy opposition on the DZ's reorganized at a
higher rate than those which did not, The limited range of circumstances
met in MARKE? must be kept in mind.. It is supposed, for example, that if
drop geometry were sufficiently poor, particularly with respect to conw
centration, enemy opposition on the 1anding ares would have a severe
deleterious effect upon Q. MARKET did not include drops sufficiontly
scattered to illustrate or to quantify reliably the point at which this
might occur. The slight evidence that docs exiast, as shown in Table IIT
would indicate that, in MARKFY, in good visibility, light opposition on
the DZ might begin to produce & deleterious effect on Q for a drop with
an eg of about 0,5 with concentration below about 0,6, In Table II the
505th and 508th regiments are lumped together since their drop geometry
wag practically the same. k

TABIE II

VARIATION WITH DROP GFOMRTRY OF EFFEGCT ON @
| OF OPFOSITION ON DZ'S

o ' Per Cent

| $+4 Light Opposition chongn in
Regiment Regimental eg' N§9"%¥98%*%19KV.Q NEIEOT“C%Eg“ K%?Q c_A%%Q
505th . 0.80 0.62 8 0,177 ' 2
+ 5U8th T 10 | 7 ”_ 2h
504th 0.58 8 - 0.Y 1 0.53 + 8

27. In ViRSITY there wos considerable oppesition on many of the DZ's.
It was in genernl of o heavier welght tﬁan that described above in MARRFT
and consisted mainly of artillery and antl-aireraft units in the immedigte
reaf‘of the German 84th Division defending o segment of the Rhine, General
gtudy of this operation indicntes that the amount of immcdiate enémy.0§p6~
sition experienced in this operation bad no_serious delaying effects o#
reorganization, The chief result secms to have been a slight delay in de~
parting for primary initial objectives, by‘which time much of the opposition
to the entire operation hed been successfully eradicated. Tt should be
noted that drop concentration was generally very high iﬁ VARBYIY, even when

aceuracy was low,
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28, In summary, there is8 no evidence that enemy opposition on DZ's
prevented or delayed reorgaﬂiéatioﬁ to a significant degree in the World
War IT operations studied. There is some evidence that light opposition

may even have improved Q when drop geometry was reasonably good,

ITT. SUMMARY
29, Factors other than drop geometry which might influen¢e reorgani-
zation performance have been examined insofar as this has been possible by
study of available data recorded on NEPTUNE, MARKET and VARSITY. It has
been concluded.thate
. 8. Terrain intelligence, planning, treining, leaderShip and
reorganization techniques used were important in influencing Q but
a%ailable World War IT data does not permit reliable quantification
of their effects. Such evidence as there is indicstes that differ-
ences in leadership may introduce a factor of 2 in reorganization
performance. In peneral, in the World War II operations studied the
necessary qualificetions, as far as affecting @ i& concernsd, in
respect to theses five items appear to have been present in all units
in practically uniform degrec.

b. Combat experience appears to be of<considerable benefit in
assisting reorganization under difficult conditiona. There i8 no.
avidence that it is particularly important in good drops. Data are

ﬂnot'available in sufficient detail to permit quantitative asgessment
of its importance. |

¢« Jump casualties appear to have had no effect upen recrgani-
zatlon performance in the operations studied, These operations include
Corregidor in which jump caéualties~wcre‘more than'twiée as high‘gs
in any other cperstion studled, 11.2 per cent.

dv Size of unit does affect Q in an inverse manner, as would be

expected ., lPerfect‘reorganization in dayiight in open terrain and with
an ideal drop would be characterized for World War IT combat operations
by 80 per cent-grganized_strength under headquarters control in about

20 minutes for & company, 30 minutes for a battalion and about /5 minutes
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for a regiment, Tgefé id some qualitative evidence that a unit can
reorganize fas£er when droppe& alone than when dropped on a D7 with
other units,

-2« Type of initial mlssion may have.a slight effect on Q. A
unit which is to go into reserve may reorganize slightly slower, in
the absence of enomy opposition, than one whose initial mission is
the immedinte seigure of a physical objective,

f. Terrain and visibility are considéred together. The primary
way in which terréin alone may affeet ¢ is by restricting}visiﬁility
rather than by restricting movement, When visibility was limited-
primarily by iliumination, rather than by terfain, there was no ob-
gervable influence of terrain on Q. Change in illumination from day-
light to night appears to have decreased absolute reorganization rate
by a factor of about 3 for good drops and relative .Q falls off roughly
twice as fost with decreasing geométric drop affectiveness at night |
a8 in daylight, |

g« Enemy oppositipn on $he D2 experienced in NEPTUNE, MARKET and
VARSITY does not appear to have had an advorse effect upon Q, In fact,
such quantitative cvidence as there is from MARKET would indiqaté.fhat,
at least for good drops in daylight, 1ight oﬁposition on the DZ may -

actually improve réorganization performance,
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ENGLOSURE D OF WSEG STAFF STUDY FO. 3

ICCATION OF DRQP ZONES /1D L:MDING ZOMES

I. INMTRODUCTION

1. It is the purpesc of this scetion of the snelysis to deternmine
from ~n exominotion of YWorld ter II records whot cffect the locotions of
DZfs tng LZ's with respeet to initicl objoctives had in the oporections
studicd and, 1f possiblc, to discover the genoercily miost favoerable loco-
ticns with respeet to objoctives,

2. In any type of zsscult the immedicte purposc is to nwvo.in the
shortest possible time from sone sterting polnt to some objective snd
scize it. Anything which ocecurs botween the starting point and scizure

cof the objective to cause deloy rust be rogorded s an obstacle. In gonersl.
in the vhole progress of the crt of offénsivo war, the purposc of ovorj
innovetion has been to increcse the over-o1l rate of mévcmcnt of armed
forces by reducing the cffcets of 21l obsfaclos, including onemy bpposi—
tion, to vilucs os near zero os poggible.

S Applyiné these eritcrie to on cirborne operstion, it would scon
that the idezl to be aimed at in the troop dolivery phasce is the movoment
by «ir of orgrnized, controlled, effcetive fighting units, properly do-
ployad for action, dircetly to the dbjectives to be seized. The roto of

- novenient of the forece to the objcctivesrwould thon be governcd only by.
the Spocd limitations of the troop corrying ~irereoft, No time wuld be
lost in recrgenizing, moving to the objective, or in deploying to toke it.
The only famaining obsteeles would bo the onery ot the objectives -end the
physical naturce of the objectivoes themsel%os. it wes only in oxceptional
cegos, usuclly involving small forces, thét it wes possible to deliver
troops organized, controlled end deployed in this monner in VWordd "ar IT.
It is also obvious thét'it would not usually be physicclly pf:cticable to
deliver forces of the proper size cnd typo dircctly oh ecch and overy
objective in on airborne operation, regerdless of considerctions of

orgarization rnd deployment. Furﬁhewmoro, from the point of viow of
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the cir sido of on :irbofnUEOpo?;tion, the degree of feasibility of its
tesk ond the choopness with wvhich it eon be rerformed vary, in mn inverse
menner, with the following considerctions,
2+ DMumber of flck srecs to be avoldad in leying out troop
corricr routes,
b. Number of cir routes nlong which flak rust be neutrclized
or destroyed, ‘
&. Nurbor of troop cerricr strceoms to be flown and protcétcd
froa cpenmy oir action,
d. Size of immedicte bottlo crca in which cneny is to be
isolated and attecked, ond
&, Numbers of drop and lending zones to be located ond
accuratoly hit with troops ond equipment,

4. The necessary corpromiscs between the ideal sought ond the
possible énd practicoble moons rosuits in the accossity for the use of
DZ's end LZ's which mey not coincide vith the objectives,

5. Tho purposc of the foregoing perogrophs is to show cloarly
that DZ's and LZ's arehnot necessarily cnds in thensclves but may
actuelly bo intermcdiste stops iﬁtroduccd inte sn cirborne oporotion
by limltotions impdsed by thc means eveileble, They do, in frct, bocome
tho ultimnte terget for the air dolivery rhase, but their locations with
respect to objectives mny impose time delays on tho troops deliverced on
the ground in commrrison to the thearcticel ideal delivery te the bbjectives.
The guestion to_be cnswercd is where should they be. located for optinum

rosults under precticsl conditicons.,

II. FACTORS INVOLVZD OTWdh TEAN PRCKIMITY TC OBJECTIVS

6. In Viorld TJor II operations so#efal considerations othor then
proximity to objoctives were involved in the scloetion of DZ's ond Li's.
These factors énd the rosults of the.seloctionsAmado are treated in the
following parcgraphs to the ocxtent thet aveilable date pormit,

7. JUMP CASUALTIES: This foctor wes often given céroful considern~

tion in DZ scloction in "orld “lar IT. Bxeminetion of availeble date
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indientes that it Was gencrelly not necessary to sclcet DZ's on this

basis. Table I bclow shows jump casualty oxpericncce in NEPTUNE, MARKRT. and

Corrcgidor.
TABLE 1
JULP CASUALTIES
Percent D-dow
Oocratipn Uit Juiip Casgi}tiqs
’ : . 2
KPPTUNE dond A/B Div, L.2h
10lst " n 2.L0
MARKET g82nd A/B Div. 1,70
10lst ¢ n : 1.56
Cerrogidor 503rd PIR 11,2

8. In considering these values it is well fo remembor thot in the
first place, dospite .the cerc with vhich the drep zones are sclected,
unlecss the trdop‘carrier delivery is of « high order of cccuracy, the
casualty roate on lénding moy bo unaffcc-todT In wnmprung, for example,
it may safely be said that the porstroopers expericnced o complete
sanpling of the Normendy torrain,

9. Table II shows the degroe of veriation in jump casuelbics with
recuracy for NEPTUNE , MARKET ond Corrcgldor.

TABLE 11

VARIATION IN JUMP CASUALTIES "ITY wCCURACY
Porcont D-doy

Operation Unit a Juip Cesusltics
NEPTUNE " 82nd A/B. Division 0.32 L2l
10ist ™ n 0.33 240
MARKET 504th PIR, 82nd A/B Div. 0.86 2.70
505¢h 0 omo woow 0.99 1,39
508th M L moon 0.49 1.15
50ist 7 1Olst W M 0,40 1.53
502nd " n Il " 1,00 - 1.96
506th . ow moon 1.00 1.23
Corregidor 503rd Indepondent Parcochute
' Regiment (= 1 Bn) . 1.00 11.20

1/ No data arc aveileble for the 17th A/B Div. in VARSITY but jump cosusl-
tios arc belicved to have been smell, of the order of those in MARKFT,
because total D~doy casualtios wore only 7.3 percent.

2/ Taerc were 36 known drownings, 13.3 poreent of the total, in the lLer-

deret flooded area in this drop.

3/ Thare were 9 men who hod misscd the rock complotely ond werce ovhcucted
by béat later.
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It is apprrent thet those troopors whe landed cccurrtely cn the DZls
suffered cbout s mony eosucltics s fhoao who did not e ne gunowpel
trond with cccurrey existod. Trocoors vho Lended in wober, din donsc
weods or in roclis suffored hish jume cosucitics but othoervise nenc of
the terrein in the opcretionel sres rppoars Lo have procac a0 highor
cesusltios thrn the DAts soloetoed,

1o, It is roperent froo Tebles I ond IT thet jurm coasw lblos
were, in ooy event, too low to be of ony scricus conscousnes, uxcopt
possibly fér Correridor.  aven in thet cosce, cltheush junp eosucltics
wore nenrly tiorsoe tincs cs ldoh s drn g othor rirbornc epeorcticn on
whlch deto wore roceorced, thor wors considerced cccoptovle for this
operation, Junp ersuslblos weors oxpoctod te be 20 moreunt but it vis
considored thot the going to be cumected from vorticnl envelepient
were verth thot

11, Erainction of Jusp cosw ity dote from the World Jor 11
cnerations studicd inciectos thet DI lecotlion nnd ne poosurcols cffcet

on drop cosusnlbies, It is rlso indiceoted thot in ne coso studied uere

a

drop crsualtios aunericnced o signifliceont fretor in subsoccuent nerforie

enec,  The sigznificont meint hers is thet in fiest enscs the Serrain

surrounding & DZ did net differ wuch froe ths DZ itscli, It is trus

thet 1if the D7 i

o

oovery sicll islmnd or o restricted vhllc“ in

\*mp cosunltics.

Such cpar-ticns were rore in erld Tor IT cad , it is consider.d,
ba troctod os specicrl cosos,

12, LAFDINT C.SUALTINS: It rorsuires little onclysis to discover

thet oliders cre ueh more gensitive te the terroin on thich ther lond
thon crs oorcchutists. Teble ITE bolow shows the cxtont te vhich this
ig true.

IaBLE LT

GLIDER ANDIYG 8 SULLIT IS ve. JUME CoSUal 2 TES

Porcont Hidor Peroont

Cheraticn Unit Lendin: Cosunltics Jump Cesw ltics

NFPTUNE U2nd 4/B.Div. 10,60 byl
10Lst ® 10,70 2.0

MARKFT g82ng v 1. 06 1.0
101st hl . 1.36 1, 36
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13, In NFPTUNE there woro-véry fow ficlds in the Cotentin Peninsule
large enough to permit lorge nusbers of glideors te land scofely,  In MARKET
they could lend safely almost anywhérC. Although it is possiblc that the
goins to be realized may at times jJustify the risk of high.landing cosdcl-
ties, in genorel, it is ovident thot lending casufltics oy bo o factor
te be considered seriously in sclecting LZ!'s. In other vords, it docs
meke o differonce in restricted terrein if gliders miss on LZ lovge
cnough tc cccommodate them, It should be noted in conncetion with Teble
IIT that glidor lending accurscy cnd c¢oncentration wos very similar to
paerachute drop accuracy cnd cencentration in coch operation.

14, ENZMY OPPOSITION: It hes boen shown in o previcus scetion of

this analysis that the degrec of cnepy oppesition on DZ's oxpericncod

in the World Wer II opcrations studied docs not cppear to have had o
serious effect upon the subscouernt operations of pevechuted units. hile
it hos net becen possible to fiﬁd clear quantitetive dota on this peint
in the case of glider landed treops; it is qualitativeiy'cvidcnt from
the oporations studiced that glider lendings are copsidercbly more wul- A
nerable to encry action immedistely u?on landing thon are parachutists.
Gliders.presont botter turgets. The carge often presents a fire heozerd
when engaged by eneryy weapons. Not cnly arc their contonts lieble to
destruction by cncpy cetion buﬁ tho treops lended moy be kept by @eny
firc from unloading their cquinmoent from gliders excopt of the risk of
lesses in porsennel, VARSITY offers severcl striking oxamples of glider
foree vulnerebility toc immedicte cnery oppesition.

15. To'summnriza, the evidoncc.from the opercotions studied indi-
cates thot in DZ sclection noither jump casualtices nor ony reascnable
degrse of immediste cneny opposition.aépears'tc have beoen ¢ velid mejor
considcratibﬁ. In LZ'sclogtion,_cithcr or both landing casuzltics ond
cnemy opposition were ot times of sufficient cotual importence to have
hed a vglid\influonce-upon choice of Lecations cpart from 21l cther
consicerations. Timing of glider lendings cen, it should be noted,

also avold their being subjected to inmediate cnomy action. It is also
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important te noto that in operations such as the Avellino drop (decep,
rostricted, mountain valley) end Carregldor (smell, rough islond covered
largely with trees and military instolletions) gliders could not be uscd

at all.,

III. EFFECT CF DZ AVD LZ DISTANCE FROL OBJECTIVIS

16. The factors treated in the preceding perographs erc of the type
which, in géneral, tend to cause the DZ's and LZ's selectod to be remote
from the objectives to be seized. There orc other considérations such
as ease of nevigation, identificetion of IP's cnd dellvery arccs, pro-
ferred air routes and numbors of tracks to be flown, which tend to have
e similer affect. These items will not be covered in detail harg, The
fellowing poragraphs doal with the effects of delivery arce loeaticn upon
the conduct of assault operations. |

17, ASSAULT TIMING: In the absence of enomy opposition two items

determine the time ot which an objective is reached, performence in re-
organization of the drop, or lending, of sufficient strongth to start
thejassault and the distence to bo traversod from the rcorganizetion
arca to the cbjective. The penalty lmposcd by the distance to be trav-
ersed in.reaching the objecetive can be measured in teorms of ﬁime} It
is clear thot in the apscnce of cneny opposition en route or ot the ob-
jectivo; the penclty is in dircet retio to tho distence travelled. For
this conditien the troop delivery areas should cbviocusly be lecated os
ncar the objectives as cthor ecnsiderations will permit.

18. It has beon demonstrated in enothor scction of this analysis'
that, in the operaticns stﬁdiod, imnedicte cnery opposition of the weight
actunlly experiencod did not adverscly affcet porachute troop reorgeniza-
tien ond resulted in tho-o?position being destroyed, It is thorefore
cloar thet in coscs in vhich the'ancmy opposition on the ébjoctives wore
ne stronger than wos expericnced on World Wer IT DZt's, if the DZ's had
coincided with tho objectives, seiﬁure of the objectives would have been
coriplete by about the time the ﬁnits were reorganmizoed. Thié would avoid
the time penelty whichlwould btherwise be impesed by travelling from DZ's

to objcetives.
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19, For glidor londed ferces, immedinte onemy opposition cppeors
to have been ccnsiderably more serious amd it is thercfore prebrble thot
in such cascs the LZ leccations selected ar the timing chosen for tho
landings should be determined with this foctor teken inte sericus con-
sideration.

20. The third casc to ccnsider is thet in which the oncmy is khown
to be in the general Upérational area but not dopleoyed on the actusl ob-
joetives, In this casc porachute treops should, it wcould cppecr, still
be dropped on the objectives. They will not have imnediate oppesiticn
end will have seizod the cbjeetives in the shertest possible time. The

seme epplios to glider lended forces if the terrein will serndt.

2L. SIZE OF ASSAULT FORGE: In any crsc in vhich DZ's or 12's must
be guarded end seourcd fron cnemy cction o port of tho farces delivared
te it connot participate in asstults on objectives at o distance from
the arca, Frowm this point of view it con bo scen that the maximum agsault
strongth is reclized whon tho DZ's md LZ2's arc on the cbjeetives,

22. It con also be scen thet the size of the DZ or LZ eroa to be
clezred of the cnery end sccurcd has o dircet becring on the size of the
force required for the job end, consoquently, roduces the forcos aveil-
eble for asséult on bbjectivos distont fraan the arce in inverse prOporﬁiona

23. Finally, if the DZ cr L7 being-hold for-fainforcements oy ro-
supply is lécated o2t en anprecinblc ¢i stence frem on cbicetive it noy be
nocossary to sccure the rcute fron the arcs to the objgctiVO'to prbvant
the esseulting units from being cut off from the D% cr LZ. This reouires
still further stfongth znd thercby roduces assszult strength ot fhe cbijsctive.

2, All of the assoult strﬁngth ond timing censiderations 1istcd.in
the mrceeding parcgrephs lead to the conclusicn thet the troop delivory
arcas  should be rs close te the cquétiveé as pessible, It minirdzes thg
ericunt and severity of fighting to be dene by redueing the amcunt cof cr-
ganizoed enory strongthrmeta by allcwing less time for cnory defonsive
deploymont nnd by incrensing the assoult strength of the sirborne units.

25. The gencrelity underlying the faotqrs Giscusscd with roespeet
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to asscult timing and strongth of assault forces is thet whot is teking
place in the cerly stages of en airborne onoretion is o roce betweon the
fricndly and cneuy forces in reorgmnization ond depleyrmont. The geal of
the assault forces is to got thomsclves doployed in defensive positions
on. thoe sceurcd cbjectives as culekly as possible. The cnoy job is to
discover the rsscult, disgnesc its location, cbicctives ond strength,
ergenize forces and‘duploy then sc os to provent the sclzure of orces
vitel tc him, ond destrey the essamlt forces. It is cvident thet tine
and initicl stréngth cre of tho utiost iLvpertonee on beth sides. Tt is
clso epperent that if sccurity hes boen kept successfully the initictive
is with the assault fofcos. The cetucl degrec of impertoned of ooquick
essault in nexiram strength in e given oporetion is governed in imrgo
neesure by the intensity cnd speod of cnory reaction.

26, Generel ccnsidcratioﬁ cf éil the fretors in DZ sclecticn appeors ]
te indicate that parachute trcops shguld'bc dropped en or as neor to their
objoctives as is physieally possible with the moens availeble, Sclceticn
of glidor LZ's rmust take iﬁto reeount estlimted cnemy oppesition aﬁd
terrein but within thesce limditetions the same general rule appears to hold,

27. In inclesurc § which deels with rete of nevenent in Wordid Ver II
cirborne oporations it is clearly dancmstroted thet deto from the opera-
ticns studicd support the cbove eonclusions, The findings cre surrerized
in Figure 1 ¢f Enclosurc Z.

28, An examplc of the cffect of deperting from the generel yrine
‘ciples developcd in this anclysis is afforcdod by the drop and landing of '
twe brigades of the Dritish lst Airborne Division ¢h D~dey ot Arnhen in
Opcration MARKET, _Lﬁny factors had a borring upon the outecie of the
battle for Arnhem but the effect of the loecaticon of the troop delivery
arce is cloar ond unuistckable. The course of events was as fcllows;

2, The DZ‘s'and AN soloqﬁod for the Dedey asscult were
loceteod sevon te clght rdles frow the nmein objective, the road

bridge at Arnhem, An arca ccntaining DZ's cnd Li's éf sufficicnt

size to acecommedate the entirc division had to be sceured for

RESTRICTED TNCLOSURF D

78



RESTRICTED

the durstion of tﬁe operaticn for reception of reinferconents ond:
resupply. Betwcqh the DZ’s and LZ's and the primery cbjicetive,
the opproach route lay'through several heavily bullt up srens
including the bulk of the city of Arnhem itsclf.

b. Fech of the two brigedes which jumped tnd landed on
D-cay was approximatély the size ond strength of = Torld var IT
U. 5. cirberne regiment, |

&. The size of the londing ond drop arse to be sccurcd by
this force was such that it was deeided that one brignde, loss
one battelion not breught in on D-dey, should roroin in the creo
te secure it while the cther cérricd cut the essoult. The force

availablo_fcr the initisl csseult wos, censequently, roughly
one-helf the force delivered.

d. Becausc ¢f the distance to be coverod by the initial

assault units it wes decided thet atbtention should bo given to

* -

route sccurity, route discipline, and o mencuver plon such that

the unit would be ¢ffoctive in frontal asszult on cnr resistonce
ret and clsc be sceurc to its reer. This, in turn, ucde iv
neccsscry to undertoke cos complgte anc thorough o recrgonization
end depleyment for the advence os is normally requircd in a
standerd ground situsticn of this type. thhough the geonotry
cf the drep wes coxccllent end reorgenization rate the highost
ever exporienced by thesc units, this ﬁocossity imposced & tine
coley éf twic hours froo the troép Celivery tc toko-cff of the
first assﬁult unit,

c. Of the lst Para. Brigede, the imitinl assault force, the
2nd Battalion, wes to procoed to the yend bridge by the most dircet
.route aﬁd take both eonds of it., Beeouse of the distznce to be
covered and the two hours olready alléweﬁ the cneny in vhich to
begin te reesect, the 2nd Battolicn required four hours tc recch the
erea of the north cnd of the bridge, The lst Battelicn, starting

later, ond the 3rd, travelling by « longor routc, never got throuzh
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the alerted cppositior, Becouse of the necedsity ﬁo divart units

to take carc cf cnemy oppeosition cnreute only Coupony A suecceded

in rceching this point. ?The foree for the initirl ossault on the
rain objective was, accordingly, about onc-fiftcenth of the force
delivercd, It arrived six hours after the drop.

f. Corpeny A took the north end of the bridge, onc~half of
the lst Airberne Division's primary objective, onc heur later at
2030 hours, scven hours aftor the drop cnd five hours from the
stert of the assoult,

g. C Comprny had béen detached to toks the sceendary divisicn
objeetive, the railrcad bridge, but the bridge was blewa befcre they
could teke it. |

h. Other claments teotelling perheps twe compsnics in strongth
jolned & Compony later but no cother unit of tho division was sver
able to geot through thé Gernen cpposition and the foree at the
bridge was avontuallj wipéd cut,

29, Hore wes, in summery, o clear case in which the distonce from
the cbjoctive of the DZl's and LZ's to be clearcd ond sccurcd reduced the
assault force to abeut vne~holf ond then tc onew-fifteenth of the feree
delivered md gave the cnemy on extra four to éix hours in which to stert
to reoaet to pretoect hiLsélf.

IV. SUMMARY

30, Genercl consideraticn of the factors invelved supperted by
analysis of aveiloble cata from Werld lar IT cperations studiod.confirmé
thot: | |

2. DZ's chosén on or near c¢bjectives gave parochute units
the boét chence of ssscult sucéess under cll econditicns coverod
_by the operntions stucicd.

(1) Jump casualtics mnd oncery oppesition in the drop
arca, as experienced in the World ¥Wer II opercticns studied,

" did not significantly affoct the success of the operations.

b. Glider LZ's could nct be sclected without regard to londing
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casuclties or the effeet of imecicte enomy opposition., “HMithin
the limitations imposcd by torrain and cstimeted opposition on
lending, the Li's nearest the cbjectives gavo the cssault troops

tho best chance of succoss.
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ENCLOSURE E OF WSEG LAY STUUY MO, 3

RaTi OF MOVEMENT ~ TTiES T0 OBLiIN OBJLCTIVES

1. Since muech of the wvalue of an airberne operation comes from the
clement of surprise, it is important that tho velue of this eloment of
initial surﬁrisc be not lost bocause of a situation in which an oxcessive
amount of timo is roguired for the airbérnc troops to travel from the
drop zone (DZ) or landing zonc (LZ) te tho oﬁjectivc. The rate of movement
of troops.from,tha DZ or LZ te The objeetive doponds;ossontiaily on the
fellowing basic factors -

torrain end natural obstocles

Visibility {dnylisht or darknoss)

lnemy resistance

2. Thencver those factors, cither individually or collectively,

result in an oxcessively slow rate of movement toward the objective, the
cnomy is given additiomal timc in which'to.roact before the paratroopers
éan rcach their objeetives. In the oﬁtrome caso this could cnable the .
¢nemy to make it difficultlfor the paratroopers to tekeo thoir objectives
or cvon prevent it ontirely, This rate of movement is significant mainly
in relation to the spoed of the enomy resction in tho first ploge, and
to.the strength and disposition of the cnemy foress in the s&cond nlace -
since this determines how guiokly and in whet sbromgth their-forccs can

be thrown into tho immedi<tc battle arca.
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THE_ATRBORE OPERATION IN HOLLAND (OFERLTION JARKET)
%. Threo airborne divisions were cmployced in Operction MaHET -
the 82ad aﬁd 101st U, S. nifborne Divisions aﬁd the British lst ﬂirborno
Division. The plan of M;RKET was %o use airborne forecs to scourc a
cofridor (and sidzo vital bridges) through Eindhoven, St., Cdenredc, Voghol,
Udon, Gravo, Nijmogen and .rnhem through which the 30 Corps céuld meve
northward from o point south of Bindhoven, The principel m ssions of the
units wore as followss

101st U, 8, Division - Selzo bridgos near Veoghol, near Zon,
and at Eindhoven. ‘

82d U, S, Division -~ Seize bridges at Grave and Nijmegen
‘ : and over tho Cannls bebweon thesc two
points.

1lst British Division ~ Capturc the bridges =t .rohem,
In onoh division the principal mission wns broken down inte more spocific
missions for various smullef units in the divisioen. In most cascs
specific missibns.were'assigncd to unlte of battnlion size, but in some
instances speucific assignments were given %o units as small as compony
sizc. This was especislly true for the 82d Division.

4. The distonces and rates of movement to tho objectivos arc showm
in Tablo I. The objectivos used in the Tablo rofer only to D-day. Theso
objeotivos may or mey nob bo tho same as those of the origiml plen
sinee the tacticel eituationAﬁay require tomporary expcdiencies. IXn such
casos, howover, the objcotivas wili always bo directly relatoed to tho
overall plan. Mean values are giv&n for ecch batialion, and also foér the
two U, S. Divisions - the 82d ond the 10lst, In general, tho units of
the two U, 9. Divisions experiocnced little opposition enrouts to their
objootives. The éverage timc delay duc to onemy oppositioﬁﬁnnmutc is
11 minutcs, bused on those numbers which are svailsble. Tho nvernse
distance travelod from the D7 to objectives on D-doy wns 2,26 miles.

Tho woather waS glear ond sunny with good visibility. The terraln was
flot, slightly wooded with cmbanked rocds and some canals, Excopt for
the oanals, therc was nothing cbout the terrain whied would particuldriy

‘ ‘ ]
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hinder movement. The averarec time to reach objectives on D-day (including
any time lost bocause of enemy opposition vnroute) was 2,14 hours. The

© avernge rate of movement (including any time lost beoouse of cnomy onpo-
sition curoute) was 1,34 miles per hour. Tho valucs in parceanthesis in
Table I are those which refor to tho rotc of movement when the time dolay
due to cnemy resistanco onroute is romoved. This _ives an avorage rate of
movement of 1463 mphe When it is considored that parstroopors are heevily
londed, this figure compares favorably with the mareching ratc of movoment
given in the Field Manucl « sce Teblo IT. Thése values are 2% mph on
roads and 1%-mph eross éountry for daylicht and good woather. Comparing
thesc values with the avorage valuc 1.63 mph it is concluded that thorc
were no terrein featurcs to cause any particular dooreasc in the rate of
movement, It will be noted from Table T that therc wes considerable
variastien in the rate of movement of 4ifforent units., Much of this varin-
tion can ho éﬁtrihuted to tho voriation of argressivoness nnd couscrvatism
among unit commanders. .in aggressive commander is inclined o morch con-
ltinuously to his objuetive despive iﬁdicaticns of the proscnce of dnemy
troops there. 4 more conserva thu commander is inelined to scnd out an
advnce patrel and avwait its retura boforc advaneing upon an objcetive.,

Two to three hours cen casily bc lost in this manner.

TiBLE TT

R.TES OF IWRCH, MILES PER HOUR, _(TLKEN FROM DEP; qumm
OF TIU *,,mY FIELD aLNUuL th 101 1o P'wo 106 ““

FOOT TR00PS
On Rozds Cross Country
Day  Wipht . Day Night
2% 2 1% 1

l/ “5taff Officers Field lianual - Organlzational, Technienl, and Logistical
Datea, Department of the ..rmy, Field Mizrusl Fi 101 10, Department of thp
army, wug. 1949,
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. Lt the objectivos actﬁﬁlly reached on D-day the enomy resistence
wag greater than enroute (eausing on average dolay of 0,40 hours), but
likewise fgr the most pert wos small or lacking entirely, The avorarnc
time delay due to ecnemy resistance at objgctiveé for She two U, 8.
Divisicns was 26 minutes, zlthough in = few cascs units of company sizo
required up te 3 hours %o seize their objectives. The ;Gn;ral lack of
orgenized cnomy rosistonce on D-day waes dus in pord to the elemeht of
surprise in th§ operation, and in port to the faet that thore wore no
large cnemy troop'cpncontrations within tho sotusl corridor wﬁich the U, 3,
troops wore qttcmpting to goourc. Thore worc; of course, trocp concintra-
tioné of various sizos surrounding.thc oporational zroa and at various
distonces from 4 fo 100 milocs from it, but it wes not possiblc in thé
carly hours of tho opération o D-day;for thos§ forcés £o have any offoet.

6. Tho 10lst Division vas to have takon Eindhoven on D-day vithin
6 - 8 hours after lending. Units roached Zon, on the my to Bindhoven,
swiftl& enoush (2.3 mph} only %o hove the bridee over the conal thoroe
blovm by the Gormens when the adrhornc troons were within 100 yards.
whether 2 hirher rote of movement or guicker dcﬁirturc ffom the DZ‘_
(éctﬁing troops to-th@ bridgc soonur) would have ﬂrévenbod this is not
known; but if s0, inecrcasing thu rate of movement and speed of denarturc
from the DZ vould have boen importont. .although o mokeshift bridge over
the canﬁl uﬂs.completod by 1730, tho.trqops for no apparsnt pood renson
did not attompt to advanco eny furthor on D-day, and it was not until tho
followiﬁg aftcrnoon taab this foree captured dindheven. By tho night of
ﬁ—day the Gorman rocords indicate that thoy woro well awarc of the air-

lborno asscult situantion, and that orders worc already boing 5ivon for
countormensures. The Gorman tacticél.situation maps show that boforc the
ond of b-déy Germon forccs had.alroady started %o mové toward the Zon -
Eindhoven regicn and the German mep for D 4 1 shows Gormon foad’blucks
lsouth of Zon and just #o the north of Eiﬁdhovon. This:oxplﬂins the
appruciable résistﬁncc onoounﬁerod at the north end of Bindhoven vhen the

airborne forecs rcsumed the march townrd Sindhoven on D 4 1, H-d the
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forces of the 101st conﬁiﬁncd thoir merch on Bindhovon during tho night

of Diday, it is likoly %hat this roéistance would havo been abéent. Also
this would havo prevented these forces from falling behind their élinned
schedule. The plan wns for tho forcolef the 101lst from the north and

the Guards Lrmor from th§ south to be in contact within Findhovon by night
fall of D-day. Thc rote of ﬁovement of the armor to Eindhoven was slow and
the wholo operation immedi;tcly fell ahout 24 hbufs b;hind.schcdulﬁ beoouse
of the slovness of thesce two forces in thé sindnoven nart of the operation.
a8 1t turncd out tﬁis initial dulay wes scrious sincu the cxtre 24 hours
allowed tho cnemy inoroésed‘timcIfcr.roactlcn, and the whole timutable of
the oporation was altered. Tho slow raﬁo of mevement of the armer in
reachingrﬂindhovonzis-shown'hy tho following figurcs dorived from stoto-
‘mbnts in Roforcnce 2. It is scon that the rete of advancé fmward
Nijmegen on D 4 1 was very small = 0.84 mph, somewhat loss thon the valuo
in Table X for the ground.troops. On D-éay'tho British ground foreos‘did
nof'ﬁove out until 1435, ond ﬁdvanced only scvcﬁ or eight ﬁilms cn this
day.

GUIRDS, LROR

Departed Valkenswnard 000 D 4 1

Arrived Lindhoven 1900 D 4 1
Arrived Wilhelmina 2100 D 41
Cannl

Totel distonee 12,6 wmilcs, time 15 hours
Aate of movemont O.04 mph.

Départod Wilholmine .
Cancl : - 0815 v % 2

~arrived Grave ' 0820 D + 2
arrived Mijmogon cbout 1200
Total distance 34 milos in 5.75 hours

Rate of movoemont 5.92 mph,

7. In the 824 Division arca at Eijmegon the rather swift cnemy ro-

sctions nlso causcd trouble, The plannod schedule enlled for seizurce of

i el = AR Bt b L e

2/ First Allied Airborne Army - Operations in Holland, Sept - Nov 1944,

o L T
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tho Nijmégon bridge as soon os possiﬁle aftor landing, and in any easc not
lator than noon of D # 1, actunlly, clements of o battalion did got into
Nijmegen -during tho night of D-day, and although it succcodod in dostroy-
ing a buiiding which wos supposed to contoin the controls for the
démolitions on the bridge (which in itsclf points out the importance of

~ fast movemont to_objoctivos) it wns not ablc to got to thé-bridgo itself,
beoousce of statié cnemy opposition. In the 824 aren the docision t§ place
omphasis on the high sround at Grosbeok rather than on the Nijmegen bridge
wes sound and justifiod in the light of nvailable intolliéencg, vhich wns
inadoquate. Had this battalion not boen given tho mission of first trliing
and organizing the high ground at Grosboek,‘it ecould havo entered NWijmegen
much soonor on D-day,.in strongth, The German tactienl situntion mnps
show the movement of forces toward the Nijmogen areas boginning as oarly

- 08 D=-day. The'fofce in-Nijmbgon rosumed action at fipst light but wes
unablé to cope with the enemy and had to rotire beeausc of inbraasing
pressurc. The possibility of exploiting the initisl surprisc and tukiﬁg
the bridge with o smll force had alvoady disoppearod on the night of
D~day. By D + 2 the Gormen garrison at Nijmegon had beon reinforced with
two battalions, about the same time that the British armor pesched tho |
¥i jmegen area. The bridge wWiLE finﬂlly taken by ZOOOKOh D+ 3 bqt only
aftor o large build-up of illied forces, (includins ~rmor and artillory)
and an assault crossing of the river. Starting on D 4 4 the Guards
Armorced Division attemptéd to push uﬁ_the main rond from Nijmegen to
Arnhem but the nntitank scroens of the enemy produced nlvery lowr rate of
movement. .actunlly the llied ground foreos did not sugceed in.taking
wruhem, ﬁnd it.was not until ﬁ + 7 thaﬁ_single ground forées roa,chod

the southern bank of the river mear Arnhom, o distance of anbout 9.5 milos
from M jmegen. In geﬁer&l the low rato of movemont of ‘the British ground
forces wag responsible for much of tho lack of complcte succcss of tho
oporation. It also appears that if clomonts of the airborne troops had

" moved to the Nijmegen bridge more quiclly and in more Strength on D-doy

the situstion there would not have roached sueh serious proportions.
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ARMERL
8. In the arnhem soctor the plan was to bring in the forces in threo
separate 1ifts on three consecutive days. The first lift on D-doy brought
in the lst Parachute Brignde and the lst ilr lLonding Brigade. The drop and
londing zones were aobout sevon milos from tho main bridgo at irnhom vaich
wo g the.principal objoativq. Only the lst Paratrocp Brignde moved ouf towar
Afﬁhem, and the lst air Landing Brigade remaining behind tﬁ sooure and defen
LZ's and DZ's. Tﬁo ofrthe tﬁr@e'battalions,'the 2d and 34 of the lst
Paratroop Brigade, werc =ssipned to capture the Arnhom bridge but to pro-
ocod by different routes. Eaﬁing landed 1t 1330 it wns 1530 when ‘tho
Botialions moved oub, an elopsced time of two hours., Ono conpﬂny,'i Company,
of the 2d Battalion, reached the ond of the bridge by 1930, six hours nftcr.
' londing. .n additional hour s requirsd to seiz$ the end of the bridge.
The rete of movement of this Company wes 7/4.0 = 1,75 mph. snroute %o the
bridge, C Company of the 2d Battalion, wos assizned %o split oif and try
| toltake'the railway bridgo. This bridge was blown just as thoy rcachéd‘it,
and C Compeny was surrounded by the cnemy. Compony B was left behind to
attack on qnomy position cnecountered onrouté. During the night and eorly
morning of the fellowing day (D + 1) romnents of B and C Companics also
reached tho mein bridge. The lst and 34 Battaliéns‘tr;veling soparate
routcs wore sovercly harossed and split up by the new Alcrtcd snemy and
never reached the bridge. Shortly after 4 Compeny rooched the bridge =
platoon attempted to cross it to scizo the other ond but wns atopped by
tho fire.from an anbi~tank gun and an =rmorcd car firing straight up the
bridge. .t this timo the sanll British forco ovidently hod none of their
artiilopy ot hand with which to firg baek, Had o larger forec ronoibd the
Bridge at this time, ~nd pfeforablfrqarlicr, with some of tho divisibn
artillory, the chonces of defenting the small encmy fores ot the other ond
of the bridge and thorcby capfurinu the bBridze scem good. Tae entiro coursc
E‘/ﬁv Ty 66 BaVELY - Th Gffioial Lcoount of tho British airborn
Divisions. -Londont His wojostics Stationory Oifico, 1948.
4/ lst airborno Division - Roport on Opuration MWRKET. aruhem,

17-26 Sept. 1944, Parts 1 - 3. Roeproduced by HE. Fiui.
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of events at Arnhom noint coﬁclusively to thc great import;nco of not
splitting forees in the drivﬁ to the-objectivc, and also of gotting sizable
strength to the objeetive in the shortest possible times Had cll three
Battalions arrived ot the bridge ot thoe some time ns .. Company tae bridge
could casily have boen token, Veluablo time wes lost by having the DZ so
for from the objoctive, by not @oving out from the Di fast cnhough, and.by
stopping to engage thc onomy in minor-fightiné caroute, Splitting tho
brigade into throo scporate units in the drive %o tuc objoctive turncd out
to be o poor plen. '
| OPBRATTON WEPTUNE - 6 JUNE 194
9« The 10lst and 82d Divisions prrticipated also in Oﬁoration KEPTUNE
in which the airborne troops were to assist the amphibious assault on the
Normandy beachcs. The first mission of tho rmphibious landings wns to cut
off the Cotentin Poninsuln (which contains Qhorbourg) so that Cherbourg
could bo used as n port of ontry. The mission of tihc airborne forecos wms
&8 followﬁ:
a. orrive 4 or 5 hours: before the cmphibious londings.
b. Scize and scoure The couscwny exlts from tac bench.
o Seizc important road'intefsections and bridges fgrthor
iniand to blook the movomont of Gorman reinforeomcnts toward
the bonchos and into tho goncral battle arca.
10. The timing of the cirborne I;ndings was nceording to ploa but in
cﬁntrast to the Hollond drop; owing to on unexpocted fog bank over.pqrt
of the peninsula,and to flnlk,the plane formotion was almost complotoly
disorgagized. The result of this wns that very few troops actually
landed on the plamned DZ2's and the 1argo mijority of tho troops wors
sonttored for and‘wide. ZJ1though this made the reorgnnization problen
much more difficult, on the other hnpd it had some benoficinl effect, inns-
much ns the scnttoring of troops over such n lnrge nres confused tho onemy,
moking it diffioult for him To ostimrte the magnitude of the invasion.

conscquence of this wns to meke the unomy resction relatively slow cnd

unccrtain;
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1l. The Gorman knowlodge of the poarachute drop wns immediato.

Beoeause of the great seatter in the drop, however, the Gormans rcocivoed
reports of parntroop foreos over arvery large aren and tho Gormen High
Commnnd could not tell for several hours just whot this indiented. Tt
wne not until 0400 (threc hours.nftor the first drops) that the High
Commond concluded thot the general plan wns to tic off the Cotentin
Porinsula. An hour later the Gorm-ns beermo nwnre thet they woro about
to be inwded from the sen,

12, Table III has boon propared from available records to show dis-
tancos traveled and rates of movement on D-dny., The sentter of the drop
wa.s so great that in goncral.only small éroups were able to assomble during
the eoarly hours of the oporatiﬁn. In somdY cosos wﬁon a battalion commonder
found himself with o handful of troops he would start out immediztoly for
"his objective, in many cas@é pleking wup addition&l troops caroute. In
othor cases troops did not move for three or four hours (abeut the time of
dawn) until lorger mmbers of mon had booen collected before they sﬁarte@
moving out townrd objeetives. The numbors of mon starting for objootivos
and rda%hing objectives (groﬁth enroute) arc shown in tho Table. Tn the
onse of the 2d Babtalion of the 5024 Regiment for oxamplo, the drop wms so
soattered that most of the day wos consumod in assombly, and this unit took
no part in D-day fichting.

13. - Tho airborne assrult in Normondy wns not ~s much of ~ surprisc to
the cnemy as thot in Holland, and the énomy troops had beon well bricfed on
this possiblity. This is roflocted perhaps in the entries shown in Toble
III for the timp dolay onroute to objuotives dus to cnemy rosistanco.
hile actuai'numbcrs arc mostly laclking for Normandy (Tablo iII), tho
averago would be ot loast soveral hours or more in conbrost to tho AVGIOZO
figuro of 11 mimutes for Hollond (Tablec 1)+ The cverage distonce traveled
t0.0ijQtiVOS (including dcl&ys.duo to onery rosistance onroute) basod on
the time the units Stafted out from their d%op areas wos 7.i5 hours. The
-average of the rateos of movement was 0.81 mph. Using those data which

allow the effect of cnomy resistanco to bo romoved, the avorage rotc of
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movemont is found to be 1.4l mph. The weather wos fair but tho nipht wos
gquite dark with a low overcast and limlted visibility not cxeeeding fivo
to six yards. The torrsin was flat with hedgerows, some orchards, open
ficlds, and roads with droinage diteches. In,thé rogioh of the Merdorot
River whore some of tho 82d dropped there was some marshland and inundatoﬁ
grourd, The value of 1.41 mph for thoe rate of movemont when the offceb of
onomy reosistance is removed is practically the samo as tho valuc 1.5 mph,
which is the avornge {(from Tablo iI) of tho travol rato at night on roads
and cross country. This implies that on the whole tho terrain had no
gignificont effect on rote of mevement, The difference hetwoon thoe value
1.4) mph for Normandy and the correspondine value of 1.63 moh - for Hollrnd
can be ascribed to tho difforence between ni-ht and dny - i.e., tho offect
of visibility.

14. In Bormandy the average time delay on the drop zones wes 2.15
hours, and if this be added to e average time 7.15 hours to reach ob-
jootives, the flgurc 9,30 hours is obtaoincd for the average btime after“
the drop %o rocch objectivos. The objectives under consideration here
rcfor only to thosc involved in operations on D-day, and thoy may or may
ot be exnctly tho some as planned. They will in any case, howesver, bo
in direct support of the originallplan. Corrolated with this is the
averngo time of 4.84 hours to bako objectives. In Hollend the avorage
time spent on tho drop zones wms 0.78 hours, and the avernge Hime from

landing to reach objectives is 0478 + 1,67 = 2,45 hours. The averngo

timo delay ot objeetives due to cnemy rosistencs in this ceso wns 0.40
hour. This éuggests thet the groator the clopsed time to rooch ohjcobive
the greater will be tho enemy resistones to bo éxpoctod at the cbjeetive
since tite greater clapsecd time gives the cnomy additional time to clert,
move, and strengthen forces. This is indicated in Figure 1 vwhich is based
on only the two oporations studioed, W.RKET and NEPTUNE, . point is alse
indiecated fof'bpcrafion V..RSLITY, whero the drop zono and tho objoctive
woro ossontially the samc, In this case tho drop was upon prﬁparod onemy

positions, and the total time to toko tho objeetive was about onc hour--

the time rcquired to overcomc the cnemy. \

!
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FIGURE 1

IO FROk L..NDING TO RE..CE OBJECTIVES
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15, SUMMLEY - Judglnr from the situntions studicd in World War IT
there scoms 1ittle doubt that it is hisaly advontarcous to ~ot to The
objeetives ns scon as possible (i.¢., high rate of movement) oven if this
has to be donc without having full strongth aveilable ot the moment, This
oxploits to the fullcst the bensfits of tie initial surprise and ennblos
cetlon o bo taken ot the objeetive before the snomy is sutficiently
alcrtod for strony, defense, or bofors the enomy strength can be built up.
It is ensicr in the long run To push hard to the objoetive continucusly
until 1t is roenched than to permit o dolay and then run the risk of having
much stronger rosistence to overcomo. In an airbornc assault all of the
netions studicd clearly show that o high probability of succoss in scizing
an objective mny be oxpeetod if even a modorate foree ronches the objoctive
in a sufficiently short time. ‘rgressivencss and the nccoptrnce of addi-
tionnl risk in ordoer to roach the objcetive in the shortest possible time

een pay gront dividonds in an nirborno nsscult,
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ENCICOUR: F OF WslG STAFF STUDY MO, 3

RATE OF BUILDUP

l. In plenning rnd cerrying cut on cdirborne operciion it rust be
deteroined {or cstimoted) how lorgs o force is reguired for the operaticn
and elsc the tire scole with which the mon and supplics will be Colivercd.
The gquestion o f how much of the cveilsble airberne strongth te use in oper -
tiens ILTUNE end TARXGT wes herdly o oroblem, since these eperctions dic-
toted the use of cll forees aveileble., &s for as the rote of delivery is
ceneerncd censicerable lotltude 1s availeble to the planners in choosing
the tino scele Ior comaitting mon, egquiprent, ond supplics to the operafion—
¢l erce.  The uppor limit of this rote is, o f course, lirdted by the cmount
of ¢irlift svedleble ot cny cno tine; (nd this is cssenticlly whot doter-
rmined the D-dey 1ift for the twe Lergest rirborne onereticns of terld Wnr
IT == Opernticns 1a03T ene IGFTUNG,  In genorcl the vote of buildup will
cdepend upon the following 1rincipal fretors:

cveilable airberne troops

evelleble cirlift

Cistonce froo besc airficlds

woather

cnoery intorferonce {enony flok and fightors)

OPTRATION I ARKET (LIOLLAND)

2v In the Initiel phasc of Operastion Pank T perechutc ond glicer
lendings were made at three distinet ercos siimltenccusly ca D-dey, tho
10ist end 82nd U, 8, Divisicns te the scuth boetween Sinchoven -nd Mijmesen,
enc the lst British Division te the nerth noeor Arnhon. In the U, S, croos
nost of the strength wes brought in on D=dey; whercas ~t Jrnhen the plen
wes to bulla up the strongth by merms of throc edirlifts on throo consccu-
tive ceys. Ls fer as onc con toll the betel 1ift on Dedny wes lindtoed by
the avellebility of circraft. The trowp corricor vivereft oveilebility
for 1200037 wos 1250 C=47 tronsnorts (usable cither for merstroeps or
glider tow) and 354 British bombers (for plider tow). There was no lock
of gliders, This cirlift copld cecomocete 211 the parcchutists ond
roughly 50 zlider loads frorn ench of the U. S, divisicns ond about onc
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[t et Pk 46unet

98



RESTRICTED

norachute brigede ond helf the glider troops of the British division., The
i/
clleecetion for D-doy wos os follows:

=47 (Prratrcops) Gliders
1st British 145 358
101lst U. S. 7 70
82nc U. 3. L80 50

Lore than twe-thirds of the tetel 14ft on D~doy weos by perachute cirvernft,

I. 10 U, 5. 101ST AIRBORN DIVISICN

3. The forces lntc the 10lst divisten arce cin I=dcr cre ghoum in
Table T.
TLBIE T

FORCEZS BROUCHT TNTO THZ 10LST 4R%. OF D-DiY

Perachute Persenncl

Unit ; Tronsnort Gliders . Lfnced
Div Hqrs & Hars Co 7 8 106
Divisicn Lrtillory Hors 3 3 33
Divisicn Signcd Co 2 14 70

Division Recen Flot 15 3

326 ibn edicol Co b 51,
326 Abn Zngincor Bn 16 252
377 Prcht F 4 Bn (olceuents of) 12 . 78
501 Prcht Inf Rept 129 g 1967
502 Prcht Inf Eeogt 135 8 2101
506 Prenht Inf Regt 132 & 2190
TOTALS 436 70 6885

Lo The cormend cchelen of division hecdguorters wes sot up at Zon
which wes closc to the glider 172 ™. Two battelicns of the 502nd Regi-
nent were in division roscrve scouring the divisicn ecirhend acround L7
MM and endoaveoring to seize the bridge ot Best which wes not for froo
LZ mwyn, D+ 1 was o dey of building up of forces cn beth sides. The
sccond 1ift came in as planned, but the Gerorns too were inercosing in
strength throughout the IARKST orco, os showm by the situcticn ot Aclst
(the rpprexizate locotion of the British arnour south ¢fEindhoven), in
the 101st creo =t Best, in the 82nd arca ot the core of the Heichswelc
aen: ot Nijumegen, ond in the oren of the British lst Divisicn ot arnher,
Only & siell orrtd of the 10lst artilicry comc in on D-doyr.

5. On D+ 1 the twe battelicns which hod boen ongogec-in scceuring

LZ My wers uneble to trke the bridze nceorby ot Best beecausc ¢f the

1/  Opercoticn Morket — Alr Invesicn of Hollond, Headouerters
IX Trocp Corricr Coruacond.
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general area of thoe onoqy;s hoovy artillery, nertor and suell arms firc.
fit 1530 on D + 1, 428 gliders lanced the 3rd botbelion of the 327th sjlider
infentry reogiment, an engincor battolicon, mere of the 377th Prcht Fu Bn, and
o fow nedlerl, signal ond ertillery tr.cps, plus supply and scre vcehiclesy
in 211, abcut 2580 ron., The 3rd Bn «f the 327th was assigncd the mission
of wreviding leccl wrotection for thoe LZ =and the Division service arca;
There was o resupnly drop te the Division by 121 B-24 beibors of viich cnly
40 zarcent of the drep wes ricovered,

6. Peor weather on D+ 2 cut down tho ~irlift cffort ond pestpencd
the 1ift arrivel untdl 1500, Of the 385 gliders disnotched only 209
arrived intact on the LZ, principelly becrusc of bed weathar, These
brought the Ist and Znd Battalicns of the 327th, the rawcinder of the
377th F4, cleneonts of cncther FA bettelion ond of rmonti~tenk bottrlicn,
and sone clvision artilleory. In oll, abcut 1350 trocps were brought in.
Beeruse of bad weather resupply missions werce cancelled cn this cdoy. [t
1415 two bettolicns of the 502nd reinfirced by onc scuadren of tho 15/19.
Hussars (British .ricur), lounched an ottrek rgoinst the bridge at Best
and succeeded in trking the bridge ot 1800, There is no indiccotion thot
the guns brouszit in on this dov by gilider (75 rm how., 57 mm LT) were uscd
in this acticn, but rother thol it wee only with the help of the Hussrrs
thet the oction succoccod. &t 1700 cnony tonks approoched Zon bricdoe
frei the cast side of the corrider and shelled thot nnd cther targets in
the eroo, These tmks withdrow cftor twe vore knockod cut by the mnti-
tonk guns vhich hod just rrrived.  This wes very morginel tining indeod,
and hod the snti-tonk guns not boccuw rveileoble in the nick of time the
presence of the cnerny tenks could have becoio e scricus orcblem,  Had
iore of the artillery been cveilsble ot the beginning of the cetion
rother than delivorced in loter 1lifts, the bottle ot Best weuld orebebly
hove sucecoded ruch sconer, ond without cutside assistonee such as thet
furnished by the Hussors. About two battalicns olweys had to be con-

mittod to the defense rnd socurity of the londing zone,
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IT. U. S, 82nd {IRBORNG LIVISION
7. The cirlift for the 82n¢ cn D-day wos very simileor to thet for
the 10lst, ond is shown in Teble IT.

TABLE II

FORCES BROUGHT INTO 82ND «Rai ON D-DAY

Percchutc Personnel

Unit Trenspert Glicers Loncod
Div Hgrs ond Hgrs Co 7 12 155
Div irtillery Hqrs 3 2 72
Div Sign-1l Co 2 8 51
Div Reeon Plet 1/ 6 29
80 .nti~trnk Bn (Battery i) 22 79
307 sbn Angincer ?n 27 : 3388
376 Preht Fi Bn 2 ' 48 564,
504 Prcht Inf Rogt 137 2016
505 Prcht Inf Rogt 126 2151
508 Preht Inf Regt 130 ' ' 1922
325 Glicder Inf Regt ' 2 _ 40
TOTALS 482 : 50 LT

1/  Includes 8-57 i guns
2/ Includes 10~50 ccl. 1, 17-75 rua pack howitzers

Tt will be noted thit considercble artillory wag brought in with this
division on D—day; by parachute cs well os glicder. The bgttalicn wWas
assarbled and firing in » little mere thoan on hour after lending.

8. is far as rote of build-up is ccncerned, the cetivities of
tho 508th Regimont arc of particulir iﬂgrrfrncc. This reginent had
werticulorly full commitnents. These included holding the high grounc
from yler te Nijmegen, to cstoblish soverollstrong road blocks, cssist
in the cepture of two bridges, ot Héter cnd Honinghutic, to advonce on
Nijregen ond ctbtompt to selze the bridges, «and finelly to clear ond
held glicer laﬁding zone "TH for the glider build-up to cong the next
_Cey, D+ 1. The first streng counterattock come on the morning of D + 1
‘from the Reichsweld nd the cnowy coptured mmeh of the londing zone neor
the forest. This-w&s & scoricus situctioen sincc o leorge glider 1ift wes
socn oxpocted on this doy, Nearly ell Sf the 508th ﬁas erccred to eclear
the lending zone near yler, which neeessitatod reeclling treops which
wéro engaged in the impertent atteck on Hijmegen. .~lthcugh this succcotod
in élcaring enomﬁ troobs frer: the lending zene in time for the gliders!

lending, these lending on the costorn side of the LZ werc subjected 4o
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morter, ertillery, cnd sinll crms fire., Hed the LZ not been clecred in
tire, the cnery could hove offeetively ruined rmere of the glider build-up
which ceme on this day. is it wes, sene of the gliders ond glider troops
were lest to enery action. A landing zonc, LZ "OW, also had to be clearcd
by clenents of the 505th. 450 gliders carc in with threc ertillery bot~-
trlicns, the rencinder of the anti-tank battalion, medienl and signal
porsonpol, anc vehicles == about 1300 perscnnel in ail. -~ The reéupply

by parachute from 135 B-24 borbers on this dey was about 60 porcent
offecfivo. ‘

9., On D« 2 the plonned schecdule of build-un wes for the 325th Glicer
Infentry Reginent of somc 2700 treoops te lond in the 82nd Diviéion areo.
Cn this day claments of the 505th reinferced by the Lrmored Guerds were
fighting o herd battle to goin the Nijrcgen briégo, but the forces avell~
oble for thoe abtock were insufficient. The 325th Gl. Inf. Rogt..was unable
to toke off from Englsnd becousc ¢ f bod weather, ~nd in fact was unable to
get in until D + 6. Had this regirent come in on schodule it‘wéuld most
.likoly hove been possible te toke the Nijmegen bridge on D 4 2, The Nij-
mezen bridge wos scouth of firnhom mnd ﬁnking it in tho plenned tire (nct
later thon D + 1) wes post importont for the success of the operation,

If the 325th could hove been comnitted ecorlier, sey on D + 2, the bridgo
could probobly have been tzken the scne day.  This would hove remresented
2 velueble saving of time which could well hove gimificantly offeeted
the outeaiue of the whole cperstion, Thore was o resupply Crop on this
dey by 30 C-47's on LZ "OM" but the recovery was negligible. There wag a
resupply drop on b + L by 400 C~47's; the supply reecvery wes estimated
at 60 pefcont.

10. It required soven days to bring in all the airborne cloments
of the U. S, Divisicns. During this time the Divisions were cbliged to
pretccﬁ the LZ's with considercble forces while carryin* cut their asbigncd
grounc rissions, This roquiremeﬁt for LZ prctoéticn rcduces the strongth
vhich would otherwise be avallable for the essontial tasks of the troops.
Rate of buildéup, +nc its strong Cepengeney on weatﬁer cenditions, con

corteinly be o criticel faeter in en cirborne operation, The foilurc of
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thé 325%h Olider Ihfantry'Regimgnt to lond until D 4 6 not only sleviod
doun the operation, but clsc could hove led to defeat if the Germon counter—
attackinzg forces had been stronger, The lote cr nen-crrival of-thc air re-
supnly lifts becanme o serious matter by D + 3. Thesce effceets are breught
cut even mre fereibly by the course of cevents at irnheri.

1l. fn atterpt hes beon made to secure scme figures which indicate
the cneiy rote of bulld-up, This has been deone by estimating frem various
cction roperts the nurber of cncmy troons reported in conteet with the Ul S.
troops for cach doy, im both the 10lst divisien arco cnd the 82nd division

arco, This is shown in Teble IIT below, teogether with the U. S. rate of

build-up.
TABLE 31T
RATE OF BUTID-UP ~ U. S. .D GIRIAL TNCOPS (MRKAT)
10lst ixrea 82nd Lrea Total Carmlative

U.S, Germrn Trps ULS, Gerien Trps U.8, Germen Trps Totel
Day Troops in contact  Trecvs iq cont et Troops..in contoct .S, Gorman

D 6885 580 LT L1244 14362 1724 14362 1724
D+l 2580 1370 1300 675 3880 2870 18242 L5
D+2 1350 3000 0 1708 1350 4708 19592 9302
D43 0 620 0 2616 C 3236 19592 12538
Dy 0 100 0 - 0 - 19592 -
5 . 0 2240 ) - .0 - 19592 -
Db - - 2700 - , = -

TOTAL 10815%  #110% ey 6o

% Up to rnd including D + 5
e Up to and including D + 3

Ne great eccuracy can be claimed for the figures showing the number of
Gerrmnn treops in contoct. They irndicate & large supericrity in nurbers of
U. 5, troops for the first twe cays, but with German strength growing there-
after to mroportions net greatly less thaon thosc of the airborne forces.

T4 rust be remerbered that the forces of the 82nd Divisicn cnd the 10lst
Divisicon wefc reinforeed by some of the British ground ferces ofter linkup,
These additional forees arc nof inecluded in Table III. The first coorci-
noted dérmdn counter-attack on a divisional scalc was mede in tho 82nd
cared on D4 2. Hcévy fermon countor-cttocks were mode ncer Veghel on
D+5,D+7, nd D+ 8 Beginning cn D-dey two German divisions (osti~

metod 50 percent strongth) departed fronm the West cosst of Holland for
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a g8 mile march to the sirborne battle area. They covered this distance
in 5 days, arriving in the battle area by D + 5. Tagle III snows the
importance of employing & very high rate of build-up in an airborne
agsanlt, in order té have large mumerical superiority over the enemy

before his build-up can become effective,

IIT. THZ BRITISH 1ST ATRBORNT LIVISION AT ARIILEH

12. Owing to the limitations on airlift, the rate of bulld-up plan
for the lst British Division at irnhem was to use three sepafate alriifts
oni three consccubive davs. The 1st Air Landing Brigade was to land by
glider and the lst Parachute Brigade by marachute on D-day., The L-day
1ift conprised 155 parachute transports and 358 gliders, It brought in
the following units:

Tac Div Ho .

lst iirlanding Recce Sgdn

1st Ailrlanding Light irtillery Regt

1st Anti=tank Battery

1st Parachute Ingineer Scdn

9th Field Company of Ingineers

lst Parachute Brigade

1st Airlanding Brigade (not 2ll)

16th Parachute Field hmbulance

181st iirlending Field .mbulance
A British Brigade is of about the same size as a U, 5. Parachute legiment-
al Combat Team. Although exact runbers have not been found, it is esti-
rmated that this 1ift brought in 5500 - 6000 men. The /Airlanding Bri gade
forces brought in on D-day were used to protect the 17 and DZ for the
second 1ift to follow on the next day. The plan called for the second
1ift, containing the balance of the Division, to arrive not later than
1000 on D + 1, and the Polish Parachute Troops on D+ 2, Some fighting
was necessary to hold the dropping and landing zones.

13. Cn D + 1 the second airlift arrived 5 hours later than plenned.
It brought in the A4th Parachute Brigade, the halance of the Ist Airland-
ing Brigade, plus artillery, anti~tank, and medical attachrents, There
was also a small amount of resupply by 35 aircraft on this day with fair
recovery. Forces were still committed to secure the resupply drop and
landing zones, ~On D + 2 31 gliders carrying clements of the Polish Brigade
landed in the area, The greater part of this brigade, consisting of the
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parachute elements, could not be brought in on D + 2 because of weather,
This force was also not brought in on D + 3 because of'poor weather,
There was a resupply drop.on D + 3 but the nre-arranged DZ was in enemy
hands, and the failure of communications precluded changing the drop area.
411 supnlies fell into enemy hands, The drop of the parachute element of
the Polish Brigsds which was scheduled for D + 2 did not take place until
D + 4 when only about half of the nlanned parabhute force was dropped,
This drop was south of the lower Rhine near Arnhem. A resuoply drop was
alsc made on D + 4, but was not very guccessful owing to enemy fighter
activity. Ammunition, food and water were running very low in the British
Division. Bad weather on D #+ 5 made airlift activities impessible. There
was also a resupply drop on this day but only o small cuantity was re-
covered owing to wide dispersion and enemy snipers; most of the ammunition
and supplies fell into enemy hands. The weather was bad on the Dy 7 and D +¢
and there is no record of the lst Division having recéived any further re-
supnly after D+ 6, The total British forces of the lst Division numberéd
sbout 10,000 men, which includes 1100 glider pilots. Of this number 2500
survived the battle to be evacuated. The size of thg Polish Brigade ig
unknown, but probably did not exceed 2600 men,

14..-The rate of build-up, as well as resupply, was a most critieal
factor in tﬁe Arnhem end of Operation MARKET, and can be pointed out as
one of the decisive factors which contributed td the failure of the lst
Division to seoura the Arnhem Bridge. BHad it been vpossible to bring in 
all of the forces on D-day, including the Polish Brigade, it seoms there
is nothing to indicate that the bridge could not have been roadily secured.
Or, oven if the second 1ift had arrived on the forenocon of Dpl és-planned,
instead of being delayed 5 hours by weather, according to a British state-
mentg/the difficulty of the situation might have been‘alleviated to a sig-
nificant degree., As in tho case of the U, S, areas, the troops required
to protect the drov and landing zones were urgently needed at a very vital

time in the battle (the first 24 hours)..

2/ By Air to Battle - The Official Account of The British Airborne
“ Divisions, 1945, P, 98. London: His Wajesty's Statlonery Offica,
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OPuR;TION NEPTU . (NCAMANDY )

15. Throe airborno divisions were uscd to assist the amphibious
:'ana.si.on in Normahdy —— the 10lst and 82nd U. S. Divisions end thce British
6th Division, There were aveilable approximetcly 1384 troop-carrier trans—
ports end 3300 gliders, In thc planning it was estimated that it would be
possible to 1ift the parachute troops of 21l thrco divislons plus smell
giider forces in a single 1ift, ther airborne troops consisting of
glider infantry with supporting weapons end modical and signal units were
to arrive later on D—day and T + L. Secaborne schelons of the 10lst and
#2nd Divisicons wers to come in with the amphibious landings on the beaches
and join their divisions on I + 1,

16. 411 of the airlift of the 10lst was brought in before the end of
D~dey. The main force consisting of merachute troops cane in ot about
0200. This wes followed by a glider soriel near dawn (0400) and another
at dusk (2100-2300’). The Dwday 1lift of the 10Llst Division wes éompos cd
of the follewlng units:

TLBLE IV

D-DAY LIPT OF THE 101ST DIVISICN

0100~0200 June 6, 1944,

Parachutc
Unit Transport  Glider Personnel
(1) ' '
501 Prcht inf Regl 134 2211
502 Proht Inf Reght) | 117 1930
506 Prcht Inf Rogt(l) 120 1980
377 Fi Bn?) sl 5157
425 6668
0400 Junc &,- 1944
Ny bt (3)
81 AA mnd /nti~tonk Bn
(2 batteries) plus misc units 52 220
| TOTAL 425 52 6888
21.00 June 6, 1G44
¥Wiscellancous (medical and
comunication personncl
and matoriel) 32 165

(1) According to the TO/E this would 1nclude &-81 mm mortars and 27~60 mm
mortars

(2) According to the TO/E this would include 10-50 cal, machine guns and
17-75 mm pack howitzars

(2)- This includes 16m-57 mn anti-tank guns
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17. In considering questions of rate of build-up in the airborne
part of Opcration Neptune it is essenbisl also to consider the character
of the parachute drons end glider landings, Bocausc of fog and flak cn-
countercd over the land the parachube trensport formations boeam: broken
up and beecane so widely dispersed thet for the most wwrt, anything closc~
1y sprroaching the planncd drop iIn accuracy and concentration was out of
the question. Disregarding a fow strey sticks, thc drop of the 10lst was
scattered over a rectangle twenty-five by fiftcen miles. Lbout 70 percent
of the initial 1ift unloaded in an aree about clight miles squarc. The
1500 pafatroopors (22 percont of the norsonncl) who landed cutside this
arca were eithof killed or capturcd without contribqting directly to the
accomplishment of the D-~day missions This number of troops must be dis~
counted from the fightiﬁé strongth since £hey were essenticlly renoved
from the battle ficld., OF the remeining troops the scatter was'so great
that only relatively small units werce able to be formed for D-dey missions,
This neturelly imposed 2 handicap on the airborne troops inthc accomplish— °
ment of their missions, In nany ways it had about the sance effcet that
would heve obtained if the drop had been eccurate as plonned but with a
fraction of the forces. By dawn of D-Cay about 1100 of the 6600 pera-
troopers werc on or nosr the Division's obijcctives. Of these 1100, many
wore et or committed to objoctives not their own, having picked up with
the nearest available group. During the day therc wes a slow bujld-up
of strength as isolated smell groups found ond became attached to larger
groups;:end a2t the ond-of L-day the orgenized narachute strength of the
101lst Division wes aboub 2500 men (see rof. 3, p. 131 end p. 42 of refs 4),
Thus only cbout 27 percent of the ariginel porachute force of the division
was working together at the end of D-dey.
| 18, Owing to the great scaticr of the drop much of the woapons and
couipment was lost. Copmunications cquipment was very scarce. By gvening
of D-doy only 85 artillerymen of the 377th Porachute Field irtillery Bob-

talion had asscmbled inte & group. They had with them only onc 75 mm

3/ "Rendozvous with Destiny - & History of the 10lst hAirborne Division,

= Repoart end Northwood, ishington, Infentry Journsl Fress, 1948, p, 95.

L/ Wteh Beach to .Cherbourg! «~ American Forces din sction Scrics, Historicel
Division, Department of the Army, 1947.
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howitzer. Five other Howitzors {out of the original 17) had been rccovered
but 2t such = distance that they could no% be used #nd had to be ebandoned.
Thus, only one 75 nt pack howitzer was salvaged from the Dedoy drOp; and
there is every indicetion that this gun was never fired on D-day. Duc to
bad scotboring most of tbe artillervmen had fought during the dey as in-
fantrymon wi?h variocus pick-up grdups; sbout 60 perccent of the bundle
aquipmont dropped was not rocovered. Gepecially felt by the porachutists
1as the loss of'many radios cnd mortars. meunition also beemme scorce
in some uplits. it dawn on D-dey gliders came in with 2 botteries of the
8lst intisnirvoraft .nti-tonk Battalionj about 220 men; No rocord is fgund
of the 57 mm enti-tank guns of this battalion boing used on D-dey. dust
bofore dark on the cvening of D-day, & sccond glider 1ift came in consist-
ing of 32 Horsa gliders corrying 165 comrmnication end mgdical personncl
ond ecquipment: Tho large size of the gliders end the sméllness of the
ficlds rosulted in considerable loss duc to erashes, asbout a third of
the personncl was lost but presumebly much of the ecuipment wes redovered
in usable coﬁditioﬁé

19. The only ramrining build-up scheduled for the 10lst was the link-
up with its seabornc ¢loments whi ch would cond the purcly airbornc phase of
the operction. Inciuded in these scaborne olemcﬁté‘wevethc 327th Clider
Infentry Regiment, the 32lst Glider Ficld ,rtillery Battelion end the
- 907th Glider Field .rtillery Battalion. The 3rd battalion of the 327¢h
ceme 2shore shortly after noon on D-doy but bivouacked near the beach |
thet night. This battalien'was scheduled to lead offqgn advenco of the
506th at 0430 on D 4 1. lowever, beeousc of enewy action, it ecould not
join forees in time end the 506th hed to prococcd without it, Tho link-up
wes finally mede &t midnight; ot which time this reinforcement weas urgent-
1y nceded., By the end of D 4 1 the tuild-up of artillory was becoming
offcctivo. On D-day (not leter than noon) definite contact had been made
between ¢l onents of the 4th Divisioﬁ,'which had comc over the beach, end
the Brd.Battaiion of the 50Lst at Pouppeville, a town very close to the

borch. On D + 1 sizable forces of the 4th Division were committed in the
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original &irborne battle area; but the airborno forcoé were still fighting
alone at the most forward lines. The 32lst Flider Field Artillery Boattalion
londed most of its personnel on Utah Beach on D-day, but worce unable to
get their guns and vehicles untdl D + 3; and therefore did not join tho
10lst until D 4 4, The 907th artillery was unckle to Join tho division
until D + 3. Howover by D + 2 the 10Llst had boen recinforeed by the 327th
lider Infentry Rogimcnt snd with two battalions of crtillery barrowed
from the emphibious foree (scu ref. 3, pp 150-l5l).. Thus the buroly airf
borne phaéu of the operations of the 10lst may be said to hﬁvc cnded on
D+ 2 at the latest,

20. The D-day 1ift of the 82nd Division consisted of the units shown
in Tnﬁle V.

T.OIE V

FIRST D~DLY LIFT CF 82ND DIVISION (0200 JUNE 6, 1944}

: Parachutc Personncl

Unit : ‘ Transports Gliders __Londed
505 Proht Inf Rogtl) 117 2095
507 Preht Inf Rogt(s) 117 2004,
508 Front Inf Rogt'?) 117 1994,
Div Hgs :nd Dngincers 27 303
80 L4 Bn 6 (2 batterics ond mise 52 220

Div. units) came in ot OLOO

Totals 351 79 6616

SECCND D-De¥ LIFT OF 82ND DIViSIow_gzzoo JUNS &, 19445

80th A4 Bn(7) (l boattery and misc.

Div. units) _ : 26 135
siscellancous ‘ L9 301
319 Fi Ba(®) , 50 BAT:
320 Glider Inf Fi Bn(8) 50 319

. Totals _ 175 . 1173
SUL TOT.IS = 351 254, 7789

() Includes 27-60 om mortors, 12-8l mm mortars, .nd 2-75 mm howitzors
(5) Same as (4) less the 75 mm howitzers

(6) Includes 16-57 rm enti~tenk guns

{7) Includes 8-57 mm nti-tenk guns

(8) Includes 12~75 mm howitzcors
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2L, 4is in the caosc of the 10Lst Division the drop of the 82nd Division
wes widely dispersed, and only‘rclativnly smell units were orgaenized into
fignting groups on D~day. ILikowisc, much of the communications equipment
tnd woopons wes lost., One of the two 75 mm pack howitzers of the 505th
was recovered. There is no rocord of the rocovery of sny of the other
pack howitzers vhich were dropped (6 in 2ll). Six of the sixtcen 57 mm
anti~tonk guhs were recovered from the Lirst glider landings on D-day but
were riot in position until 1730 howrs., Parechutc and glider clements of
the &nd lirborne 8ignal Compeny which came in with the first 1ift werc
badly scattered ond assembled with much difficulty. kuch cguipment was
lost, Only one of the three SCR 193 radics landod cduring D~day was opero-
tive, end it was not until the night of Junc 6~7 thot radio contact was
cstobilich od with the th Infontry Division (which lended on the beach on
D~dey ond was to link up with the sirborne forces) and with the Division
base in Ingland. .. glicer 1ift come in tho evening of D-doy corrying
mostly aertilicry, cngincors #nd sneelel troops, It is roported thot this
oporatiéﬁ was marked by high lossoéé/duo to crash landings and to enony
crtillory and small arms fire. &t the ond of D-dey it is cstimeted in

rof. 6 thet 30 rercent of the division forces were under control, The
7

G~3 roport at the end of D-day statos the folloving:

"Corbat Zfficicncy. iIxecllont, short 60 percent inf.,
90 percent Artillery,"

22. The 82nd Division reccived ¢ troop build-up lift by-l97 gliders
which came in between 0700 snd 0900 on D + 1. Thisllift brought in the
325th (lider Imfentry Regimont consisting of 2360 troops. Weapons brought
in with this unit include the following:

18 light.machine guns

12 heavy machine guns

36~60 mm mortars

18~8L mm mortears

109 rocket launchers

51, Browning sutomctic riflos
9-57 mm anti~tonle guns

5/ Tactical Employment in the U. S. irmy of Trensport iircraft-and Gliders
T in World War II. The irehives of the J.F Historleal Office, pelh,Chap.IV
6/ 82nd iirborne Division - sction in Normendy, Frence, Junc-July,l194k, p.5.
7/ 82nd [irborne Division G-3 Poriedic Reports (including Sitreps) Mo, 2-3k,
=  Normandy, 7 Junc - 11 July 194k, Opcrations Heports, .LGO
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There were meny crash landings of these gliders and cesuclties totalled
epproximetely 7.5 percent. The orly rameining bulld-up scheduled for the
82nd was thot coming from the linkup'with its scabornc cchelen, 4 poor
rosupply drop oceurrcd about 0630 on D 4+ 1. Of the 208 transports stort-
ing out, cwing to poor weather and visibility conditions and to intense
cnery ground fire only 148 transports dropped thcir cargocs. The drop
pattorh was poor and bundles ﬁcre scattercd, Only ebout 50 percemt of

the érop was recovored;initially. Continued seczrch lgter increascd this
te 70 percont recovered. This resupply mission on the morning of D41
was scheduled sutomatically, Thereafter othor resupply tissions werc to be
on call if nceded. The auteonatic misslon wes ﬁho only.p:rachute missicn
ultimately flown but & smell amount of supply was tcken in letor by glidor.
The records show that 2 glidors lended 5n D+ 3 with somc badly nceded
communications cquipment., Some idea of the strength of forces at the

¢nd of D +.1 moy be formed from the following‘statomants teken from ref. 6.

"The 325th'!s rogimental strength at the closc of the day
was epproximetely 85 percent.”

M, 4 1900 the 507th at approximotely 25 percent strongth.!
"Reginontal streangth of the 508th ot the close of the cay
was epproximatoely 25 percent . m

The G-3 roporﬁg/fcr the cnd of D + 1 contelns the following statenent:
“Combat Efficiency. Ixccllent--~50 percont orgenic Lrty
missing, 505 Inf, hes less than half strength, 507 Inf
has 25 percont present. 508 Inf loss than 25 percent
prosent. 325 Inf 85 peorcemt proesent.”

The G=3 report also shows thet the 82nd had'no informeticn on the 101lst

until latc on D + 2.

23, & small leading cloment of the soa cehelon —— Companﬁ C, Théth Tark
Battalion — made contaét with clements of the £2nd by 0900 on D 4+ 1, end
‘the twe clements togctﬁor snrticipated in actions on this day. Hlso during
the day of D 4+ 1 contect was esteblished between the 82nd anc 4th Infantry
Division. The G=3 roport on D + 2 states no meterial chenge in combet
strength, On D + 3 all of the scaborne artillefy attached to the 82nd
(the 456th Parachute Ficld frtillery Bottelion ond the remainder of the

Division .rtillory) joinod units of the 82nd and went into position with

8/ =3 Report
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theri, The 90th Division ..rtillery snd one betitclion of the 4th Division
irtillery werc in genersl support of the 82nd. Thus the purely airborne
phase of the aetion of the 82nq enéed oﬂ-D 4+ 3, Lt the end of D+ 3 the
G~3 report readé as follows:

"Wombat Zfficicney: Excellent. 507th and 508 Prcht Inf

ccach now ot epproximetely 35 pereent full strength. 325th

Gk Inf now st opproximetely 75 percent strength. No
material change in other units,!

24: 1t is belicved that the follcwing oxcerpt from rof. 3 (pp. 41-42)
gives o falrly zccurste description of the situction of the two U, 5. Air-
borne Divisions at the cond of D-day.

"A hard fizht had been fought on D Day by the 82d and 101lst /drborae
Divisions - & fight that had not gone entirely sccording to plen and had cost
‘heavy casucltics, Mot one battle but fifteon or twenty seperate ongegoments
hd been fought.

"Both divisions had hed scattered drops, with verying lesses in men
snd netericl. Initial dispersion was further aggrovated by the Nermandy
torrein; the hedgerows made it difficult to assemble ond still more ciffi-
cult to coerdinate the manecuver of units., Somo units werce completely un—
aware of others, fighting only a feow hunéred y:rds away. The groups were
usuzlly mixed, and men strengers to their leaders fought for objoctives
to vhich they had not been assigned, Still, the airborne operation wes
in general & success, Smell groups of prrachutists took adventoge of a
surprised ond tompererily disorgonized cnery to seize many of tho vital
objcetives quickly. :

Mhen D Day onded, the/10lst .irbornc Division hoad accomplished the
most impartent of its initicl missions. General Toylier hed estimated at
noontime thet, despite the crrors of the crop, the tocticol situation of
his civision was sound, The way hed been cleercd for the movenent of the
seaborne forces inland, The northern scetor in the vieinity of Foucorville
was socurely held by the 502nd Parochute Infontry. On the other hend, the
forces holding the southorn flenk of the Corps front zlong the Douve north
of Corentan were not as strong as intonded. The lc Port bridges had boen
teken, but the bricdgehcad had to be abendoned. The la Berquotte lock was
occupied, but precericusly. Virtually isolated, with a total strength
nearcr three componics than three battalions, short of cmpunition, and
facing uncxpectedly. ténacious opposition, the prospects of the southern
units did not anpoar bright. In the St. Come-du-liont area the cnomy
offactively held the 50Llst Perachute Infontry agelnst the swamps in the
vicinity of les Droucries end Bse. iddeville, There verc no men to be
sparcd to procecd egainst the reilrcad mnd highwezy bridges across the Douva,
and tho encmy was thus left streong and mebilc to the southwest.

 "Yot heore, as elscwherc on D Day, the weokniess of the ikmerlcan forcos
was more than offset by the almost totel leck of nggrossiveness on the part
of the enery. Positions which tecticedly should have reguired battalicns
for dofense could be ~nd were held by small improvised forecs which had
to werry more sbout cover from ertillery end mortar fire than about counter-
attack., Probobly the weckest feature of the whole situstion at the closc
of D Doy was thc lack of communication, This had plagued the cetivitics
of rost of the battelions during the day. At night, though it wos only
the southern forces,that remained out of contect, the southorn flenk wes
%recisely Ehc most seriocusly threatencd portion of the division scetor

Lep No. 9). : :

7
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1The situation of the 82d Division wes more scrious than thet to the
cast, Tho plan by which the 82¢ was to have been placed in possession of
both banks of the Lerderet was voided by the foulty drop., Large nurbers
of the divi dlon were isolated west of the ilsrderet, unable to rench the
division's plenned objeetives in thot erca. The Lo Fiere bricgchead had
been won only to be nrouptly lost. This woas costly, for it created a tac-
ticel problen that cngrnged the major forces of the entire division for the
next three or four deys. Loreover, the expected reinforcements by sca and
glider hac not crrived by the end of D Dey end many of the letber had been
irretricvably lost in londing. Ceneresl Ridgway, viowing the oper:tion ot
the kerderet ond locking informotion about the other divisions was naturelly
elarmed end took messures to consolidate his defensive base ot Ste. kere-
Zglise, '

"There wos probably little optimism in the minds of the mest of the
commanders of the 10lst end 824 Divisions as D Day eamc to & clesc.” Of
the 6,600 men of the 10lst Division dropped on the morning of D Day, only
2500 men were working together at the end of the dey. Relnforcoments
were needed for 21l of the cirborne units. Such reinforccments had to
come across the beach. Fertunately the sezborne lending had boen relative-
ly unoppescd. The arrivel of the 4th Division had freed the 10Lst Lire
borne Division of rosponsibility in the nerth ond cast mnd releeosed a
lerge part of this division for anpleyment elsewhore, The rapid progress
of the 4th Division on D Dey promiscd te improve grectly the situstion of
the two nirborne divisions.! :

25, It has boon pointed out that as o rosult of the great dispersion
in the parachute drop, not only ¢ic the troops become mixed up rnd separated
from their units but on the first day at least most of the fighting strongtil
consisted of relatively smell impromptu groups which had collected and were
dirceted by mere or less improvised leacdership. In view of this pceuliarity
of the cirborne phese of Operetion IIPTUNE, of equel impertonce ce for os
rits of build~up in the ordinery sense is concerned is the rate at which
the smll :nd the isclcted groups werc able to form into lorger groups or
units cnd eventually come under the contrel ond dircetion of a pegimental
heedouerters, In genoral, snell groups mere or les;,iso;gted rnd not in
cerpunication with their controlling headguarters do nct have the same of-
feetive fighting strepgth as vhen the sare nwiber of treops cre formed
inte a smaller munber of larger size units with normel leacership and
under headquerters control, The exact relaticn between the fighting

- strengths for thesc two situetions would undoubtedly be very difficult
to determine ond certaindly cennot be attempted hers. o5 far as crgonized
fighting strength is concerncd, end for lack of enything better, the velucs

given for regimental strength cen bo uscd as a rcugh guide vhen availoble.

The build-up as cstimated in this manner end including sny additiconal
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reinforcenonts is shewn in Teble VI.  The number of Germen troops in con-
toet has been derived from various bottle records, and is else shown in
the table, |

‘.fﬁBLE Vi

BSTIMATED RATE CF BUILD-UP IN TERMS CF FICHTING STRANGTH (NEPTUNE)

10lst .rca _ 82nd irec
Total Total Total

Organized German Orgenized Germen U.S, Tetal

Strength Troops Strength  Troops  Organized Gorman
Day, U. S. in U. 8.: in Strength Trocps
cnd of _Trocps Contact Troops: Contzet ~  Troops = in Contact
D 2500 2140 _2500'“ 2570 5000 4710
D+1 3500 2325 2700 1550 8200 3875
D 2 5600 720 4700 2880 10,300 3600

D+ 3 _ 5 5300 700

26. Tt is of interest to note thet in the MARKET Operations, T#blo V;
the nwber of cnemy troops in contoet inercases wifh time, indicating a
build-up cf forécs thrown into the action. In MIPTUNE, hewever, Table VI
shows & ducrease in the number of cnery forces, indicoting the effocts of
attrition os well a8 a slow withdrewal. etuelly - and in contrast to
Operrtion LARKET ~ the bottle arca was so well isolatod by tacticcl aif'
support thrt it wes impossible fof the Germans to bring up reinforcenents
snd thercby effeet a build-up. Teble VI indicates that on D-day there wes
littic difference in the iighting strength of the U. S. anc Germen ferces.
Hed the Gerrmn resction beon faster, énﬁ particﬁlarly if it had been mors
sggressive, it seems thot it woulé heve made the situation of thé airborne
divisicns a very tenuous one - especialiy oy D-day, ed isclation of the
battle arca by tacbical cir support been less complete such thet the Germans
oculd have effected some buildé-up - os they did in the Hollernd opcfatibn -
the airborﬁo ossault cculd have been pleced in gre:t jeoperdy. Censidering
the rather sorioﬁs loss in fiphting strongth beczuse of the poer drops, the
: airbcrno sssault could still have bean oxploited to bcttér adventrge if

croctor forcos could have been brought in on D-day. This right well have

RESTRICTED ' _ ENGLOSURE I

114



=}
%

ESTEICTED

cnabled the airberne forees to take all their objoctives with§ut the tino
deleoy thet actuelly cceurrec. s it wes, the effecctive strength of the
initial assault was rodueced to about one third as & result of the podr
drop, thercby losing & ootcnti"1 thrse to one suhériority ovor the encny.
L8 snovm bV'the tublc, at least, the U. S, fighting strength on D-cay was
only slightly greator ﬁhanjﬁhat of the cnciy who wore in o defonsive position.
This was hordly 2 sufficiéﬁt morgin of supcricrity in fighting strongth,
esnccially for on ossault, to inswo ropid defest of the opposing forcos,
The 327th Glider Infentry Rogiment end « lsc cvidently the 1st British iir-
borac Division were aveileble to be brought in by air on D-coy. Either
the 1lift wes not aveilable to do this, or olsc it was thought thet those
cdditionel troops woeuld not bo nocded for the initiol ssscult —— or possibly
beth, The nlon celled for the link-up of the scoborne echelens of the air-
'bornp divisions on Dl+ 1. Tho 327th wos obout o dey lote in joining the
101st division, and tho ertillery units werc two te three cays late, The
serborne oloments of the 82nd linked up on D 4 3 —— two doys lete..
27.‘ Sumnery
Operation MARKET points out tho sericus role which weathcr can

pleoy 1n interfering with a pﬂMnnod rate of buildeup of troops and supplics.
The five heur deley in lending reinforcoments ot Lrnhem ond espewdclly thc
four doy dclay in landing roinforcenents at Mijmogon — both duc to woather -——
had marked effects on the outcoﬁo of the operation, Everything points to
the groat adventoges which con be darivod from employing the fastest possible
rate of build—up; ~né ideclly this weulé load to committing rll of the
planncd strongth in tha initial asscult, Thus, 1f oll of the British

fcroes hed been brought intc srnhem on D-coy, this could have had o deelsive
influonce on the battlc there. It is brought out by NE?TUHE and particular-‘
ly by MARKETl thot the more the success of an operation is made to depond
on luter build-up the groster beeomes the risk that the operaﬁion can fail,

.lsc, employing o build-up by consceutive llfts requires the usc cf grnunc
forces to scoure the drop and lending zoncs, onc thus diverts this much

strength from the mein missions ¢f the cporation., It is essenticl te have
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artillery aveilable without delajr. Oporetion NEPTUNY clearly iﬁc‘iczztes
how a bedly sqattercd drep con rosu.lt in « sericus cecresse in cffective
Ji‘ighting strength, This can be offset to scme extent if o fast cnough
rate of bulld-up with roinforcémnts is possible. In casc the affective
fighting strength cf the sirborne asscult docs not hove fuch suporibrity
over that of the cnery, it is.imperative that the cnery be completely

isolated by tactieal air suppcrt so thot he camnct receive reinfercenments.
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ENCLOSURE G QF WSEG ST.FF SIUDY NO. 5

COLMUNI C.s TTOWS

I INTRODUCTION
l. .n airborne op@r&tion‘is cpmparablo in complexity and divorsitx
of forcos involved with an amphibious assault. Tt is ot lenst cgqually
dependont upon preclsion and coordinntion in excoution. Ibs range from
polnt of ground conbact with the cnemy to its ronr hoses is nt 1oﬁst ns
grest and ofteﬁ greater. It is ng dependent upon its reqf for timely and
adoquato rosupply and recnforcements. In airborne operations the forces
dolivercd by air ore normally irrevoeably committed onee thoy are delivered
end must rely for survival mainly upon their own'suocess.‘;Therg 1s ssldom
an opportuﬁity to retirs grocefully from an awkward situation to refurn on
som¢ other more favorable day. Such an operation as is described herc is
greatly dependont for succcess upén its communicotions, This section of
tho analysis deals with the degree of this dqpendcncy exporicnced in the
World War IT airborno operations studied.

IT. EXPERIENCE IN CERT.IN WORLD WAR IT LIRBORNE OPER.TIONS

2+ The effocts of inndoquate communicntions, whenever this diffioulty
ccorred in thoe airborne operations studicd, are apparent frcm the hirhost
to the lowest tholons;'inter— end intro-service. The causcs renge from
poof planninz, lack of or inndoquabely trrincd porsonnel,.inadoqunto range
capability, poor cquipment porformance, to breakrge and completc loss of
‘equipment in deolivery. The affocts produced by such inndeguacies resultoed
in 2 wide range of situntions extending from delay, loss of equipment, loss
of troops; to even boing o mnjgr'factgr contfibuting to the loss of o
battle, The availlable data do not pcrmit.systematic,.quantitativo treat-
ment of the subjeot; Tho following paragraphs illustrate the problems mot
and\tho'rdsults eippriencod.

3« PLANNING: In NEPTUIE tho forward hoadquartors of onc airborne
unit understood that they were to receive an on-call rosupply mission on

D + 1 consisting of 119 C~47 loads, 442,000 pounds of oquipmont and supplics.

1
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The troop carrier headqpartefs understood that the resupply mission was to
be dispatched sutomatically unless cancelled by the airborne unit. The.
misunderstending apparently arose because of a failure in lisison betwsen
thé air and ground commends [or the NEPIUN: airborne operations. In any

event, communi.cetions from the airborne force in Normendy back to the U, K,

wora nonexistent at the required time. No facilities had been planned for

?M%@%ngzggzggcation from the airbiorne unit on the ground to troop carrier
aircraft in the air, The mission was f.lown_.‘ The result wes the loss to
the enemy of most of the supplies becouse the drop zone was not in the
hends of the airborne forces. This oemused diffioulty and delay in the
ground nctions of the unit because-bf shortages in equipment. The airborne
uﬁit had lost almost 60 per cent of its iritial equipment in the D-day
night drops and slider landines and censequently was badly in need of this
resupply.

4. Aﬁother instance of the effsct of failure to nlen adequate com-
municetions is afforded by an 6xperieqce in MARKET, A bedly needed glider
resupply mission was expected to arrivelon a preplanned’Lzl ?he.east side
of the LZ wes under heavy'énemy fire, the west sida wes clear of fire.
There were also flak positions to the east of the LZ. (he airborne troopers
watched the glider mission come over and gliders release and land on the
east side of the LZ. Some, apparently confused, flew through the flaklinto'

Germany. No radio communications from ground to troop carrier forces in

the air had been plammed and there was accordingly nothing that could be
M - - -mudhﬂ‘M", , .
%ﬁgﬁgﬂgz-a;;mground except to watch. Caswalties in the glider force were

hga%?rzgﬂ a lerge quantity of swpplies wos lost,

5, Wo facilities for communicating from ground to tactical dir forcoes in

Nty

tho air were plammed for the NEPTUNE airborne forees. Close eround support
%%?gzéhter bsmbers we.s not at that time beyond the earliest stages.of‘
developm@nt in that theater =and éonsaquenﬁlj the need for such ground con-
trol faciiities wos . not understood by plannin~ echelons. (This inciden-
tolly wes not the case fof Naval zunfire support for which communications

froilitics were well planncd.) I% was demonstrated intat least two
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instances in NSPTUNE that the troopers in the battle felt the need for
cround communigations to fighter bombers in the air. There is one recorded

case of o paratrooper persuading a fighter operatines overhezd to come and

- O,
lend immediszte specific and controlled assistance. The records are not

iy

Gt

';;;'fb how this was acoom@lished except that the Naval zunfire support
commnnications equipment may have been pressed into service for this pur~.
pose. The other examplc is at the epposite end of the scale. Airborne
engineers had succeeded after many hours of lebor under fire to reconstruct
a bridge. Just as it was finished,.friendly fightor bombers come over and
knocked it out. Thore was no way to communicate with thom to provent or
‘broak eff the attack. |

8. In operatibn VARSTTY closo ai} support of troopers of the U, 3,

'17th Airborme Division was to be provided by British 2d TAF., The ground

- eonbrollers nnd their equipment ere British glider borne units. The

operation wens so planned that all ground controllers oame 1n with the
British 6th Alrborme Division. Those allotted to the U, 8., units then had -
to moke their way on ﬁhe ground to the units with whom they were to opercte.

No close alr support missions requiring ground control could be run for
U. 8. units until saveral hours after they wore O UHE LrOUNds rertunEtily,
this delay did not have scrious comsequences bocause of lack of tenaclous

enemy rosistﬁnco. Closc air support would nevertheless have been useful
in easing tho troopors! task if thoy hed hed it earlier.

7. OPERATION: In the carly steges of en alrborne operatibn, units
of battalion size or smallor are ept to bo out of physical contaet with
each other.and with higher unit headquafters. Regimental anﬂ higher hend-
quarters ih the operctional arsa are alﬁoat gertain to bc out of physical
conbact with each othor, oxcept for visiting officers and couriers, and |
this separation ofton continues throushout the operation, Thse senior
forward hendquarters is, of course, physicéllf gut off from its roar by
distances up to severzal hundrod miles. TUnder these circumstances the
rcliable operation of comtrol freilitiles, wire ond radic, over ranées from

a fow hundred yards to a fow hundred milcs, nssumes inordinate importanco,
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even in the smallest units.

8, In both NEPTUNE and MARKEY, sufficient inétanmes are cited to
indicate that redio communicotion often did not workiwell in woods or in
high hedgorow torrain even when unpits were only o fow hundred yardé apart,
In the open the ranges &éhieved.by such equipment wore generally adegunte.
In MLRKET, instances of this diffieulty are cited for divisiomal radic
communications with regiments ond with Corps Headquarters nnd in NEPTUNE -
the offecet was felt ot all levels, In one recorded instance of fhis effect
in NEPTUNE, o company ottack was delayed onc nour and <55 minutes while
pwniting the roturn of = rumncr whe nad boen dispatehed with orders for o
plaﬁoon which could not otherwisc be brought under céntrol,for the attack,
The runncr was under hoavy cnomy firc throughout this assigmont. Wirce was
not availnblc. The radios werc oparating but contact couid not be cstab-
lishod. Tho scecond platoon of D Company of thé 508th was overrun by tho
enemy beeause the company commander could not bfing the fire of the first
platoon to its aid, |

9. In MARKET, contact betwsen the forvard hoadquarters and the rear
in the U, K. wns wonk.and unreliable even thouzh ground reley via the
British Bd.Lfmy wg cmployed.

10, Tho 24 TiF wos to provide all close amir support to the 82d Mir-

borne Division in IL.BKET and errangenents were mads for a_ggaﬁgﬁ"f?ﬁquency

b

botwoon tacticsl aireraft in the air and the U. S. ground controllers,

.1lthough thoy tricd throughout tho ju KT operation, no U, 3, ground con-

w - " -_ - v —
troller wons ovor ablo to‘cstablish contaot with a 2d TuF aireraft in the

et bt ssp O

2ir. There was conscguently no ground controlled close air suppo££ for
;his.ﬁnit until a single Canadian 5rcun§-eontroller with Canedian radio
cauipmont was bérrowod from Corps Hp;dquartors.

11, Lt Arphem in MARKET ono reason for communications failing betwoen
this arca ond the rest of the oporation was lack‘of adoquﬁtely trained
operators and mﬂintenancb men. PFor two days the Corps Commender wns nob

aware of tho scrious plight of the unit at lrnhom and there was therefore

no roalization that cmerpgenecy relief action wns requirced.
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12. DAMAGE AND L0SS: It has boon shown that deficiencies both in

communications plaming and in cguipment opcration werc apparont in

NERPTUNE, MARKET and VARSITY, and that those deficioncics resulted in delays
and casualtics and general equipment and supply shortages. In NEPTUINE o
more serious difficulty in coﬁmunications arosc from loss and demege to wire
and radio equipment in the drops and landings. Records of the 82d Airborme
Division éctions in NEPTUNE includc cstimntes that as mueh as 95 per cent

of that unit's communication equipment wne not availeble for usc onD 4 1
through being cither missing or damaged in drop or landine, Whether the
porcentage figurc given is precisely corrcct or is only of the right goneral
ofder is ancadomic. The shortarc of operable cquipment was cortainly groat
cnd tho results serious. The 10lst communications oquipment farced similarly
but to o somcwhat lesser dogrec. This factor accounts in large measurc for
the continued lack of cohesion and centrdl control in the airborne forco for
the first fow days, marching and countérmarchiﬁg_of small groups of men, |
often at oross purpdses and without mutval support or cven knowledge of oach
other's oxistence, The difficultics introduccd by the gomerally dispersed
and inacecurate drops and landings wer§ aggravated by the indicated secvere
shortage of communicapions equipment. |

‘13, Specific cxamples illustrating the offeets of lack of communica-
tions through ioss and dnmage of wire =nd radio gear follow,’
Be Blements of onc bathailion of the 50lst iﬁ MEPTUNE were

dssign@d tQ_take the bridges near La Barquette'£o protect the flank

of the 10lst. 4 small foreco from thie lst Battalion did reach the
arce but on D # 1, althcugh the bridges were still intoct, they were
not firmly sécurod. To onc outside the lst Battalion was aware of

this fact; both regimontal and division cqm@andcrs operato& on the
basis that this part of the ﬁission had boon accomplished end no
further offort neod be made. In octual fact tho small force at this
location was in great difficulties and nesded help badly in the form

of supplies, ammunition, reinforcements and medical aid.
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b. Af the Le Flore bridge a§ross the Merderet‘ﬁiver, thres groups
of trqopersfwere actually opurating in the area during D-dey, for much
of tﬁe time completely unawarc of caci other. Onc férce captured both
ends of tho bridge about noon of D-day beforc The cnemy was deployed
in strength in the areca but, not knowing the wheresbouts of any othor
foree and thinking the group might be more useful eclscwherc, the
Tondor of the forca. took most of his men and departod. Several days
of hard firhting and hoavy casunlties wore expericnced in rogaining
this vital crossing.

c. ZHven on.D 4+ 3 vhen most of the ares wns under roasonnbly
cohesive control; the 82d 4id net have communication with its forees
west of the Merderet River and wns considcrablyHCOncernedras ts théir
fate. It was not possible to coordinatec their activities with those
of the remeinder of the division;

14, In M.RKET, loss and damdge to comaunications equipment did not.
coour to a gorious extent exéept at .ronhem where it contributed to the
isolation of the lst British sirbornc Division, Thero was 5 generdl snort-
ago of wire in U. 5. units because of_thé groat extont of perimeter held
and the ropid movement of forces from onc part of the area to another.

The cffeets of this, while making tho job morc difficult, did not, appar-
ently, soriously influcnce the oubcomc. IV is pessible that the avaiiability
and usc of the Duteh public telephonc sysbem allcoviated this shertase te

some oxtent, |

15. One asppct of expcricnce with communications in the opsrations
studied requires illuminction ot this point. Ilthough it is truo that the
records show thot o certain amount of damﬂgé ocourrad or landing, pnrtiocu~
larly with regard to radio rear, by far the lergest fzctor in reducing the
amount of operable equipment, in cases vwherc severe shortages ocourred,
wes Gifficulty in finding the bundles droppoed. This is o penalby assoeclnted
with poor drop geometry at nizht or in torrain which limits ground visibility
in daylight. .nothcr generality commonly.roporﬁgd in all World War II air-

borne operations is that tho cquipment wes too heovy and bulky, both wire
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and radic. In view of the normal lack of vehiculnr tronsvort in such opera-

tions 1t 1is belitved that tuis was a valid and well-grounded complaint,

ITT. SUMMARY
18, The character of an airborne operation dictates the requircments
- of the communication system by which its cxecutionris controllcd, Study
of the records of World War IT oporations shows thata

:_3, Communications planning often left serious zaps in the
overall systom and in some instoncos tho.consoquonces to the
operation as o whole worce soverc.

ba Equipment; operators and maintononec persommcl, considored
as rn sentity, produced a systom doficient iﬁ reliability, mobility
and renge. This inevitably resulted in the neecssity for o dis-
proportionate relinnce uvon the initiative, anegressivencss and
Judgement of smnll unit commanders who, while oxtromely oapnble,
ﬁcrb often in no position to make major bzttiofield'decisicns
without information or some degfee of gﬁiﬁance and control,

¢« Loss and damngo of communientions Géuipmeﬁt in 1anding
sccounted for a major share of the ipadequ&cics uxpcricnced.iﬁ
drops and lendings heving pdor geometry.

d. availablc data on the World War Il oporations studied do
not pormit quantificafion of the communication problem. It oon
6nly be said that inadequacies sufficiently serious'té Jjeopardize

whole operations did ocour.
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RESTRICTED ENCLOSURE H OF WSEG STAFF STUDY WO, 5
INTELLICRCE - BFEUY GROUND STZENGTH AND DISPOSITION

I. INTRODUCTION

1. Intellisence of the cnemy is; of course, basic to the exccubion
of any military operation. Serious inedequacy in pre-operational intolli-
gonce is capable, by itself, of defeating any kind of assault. One aspect
of an airborne assault which makes it particularly sensitive in this re-
gard is that defoat is almost cortain to meen complete ioss of the entiro
forco committod. While it has not been possible tb quentify tho importance
of intelligence in alrborno operations, this section of the analysis dcals
qualitatively witn this subjoct as it affectod the oubcome of the world War
II opcrations studlicd. (Torrain intollizenec has been treated sonarately
in Enclosurc C of the anslysis.)
II, EXEPRIENCE IN CBRTAIN VORLD ¥AR IT ATRECR CRTRATIONS

2 %@gﬂﬁiﬁ: Tn Coeration MARKET the eirbornc pcnetration was on 8 very
narrow axis cerpcndicular To a stabilized lend front. Tarcs airborne divi-
sions, the 101st, 82nd and British 1st, dropped and landed along this nxis
19, 50 and Bb-milcs, respoebively, from tais front., In genoral, the
infclligence éstimatc indicated that unemy ruactsion could be expeetod to be
quickost and strongest against tho assault nearest tac land frent and pro-
prossively weaker end slowecr Goward the despor penctrations. 1t was
thought that tho axis of This assault was also tho cnuny's main axis of
supgly,l Finally, intclligence ostimated that the enomy w0uid ﬁot be able
to move large forces from othor parts of the front to copo with the IIARKET~
GARDEﬁ assault.

7. Tn acbual fact thc axis of the assault wos o sector boundary within
the opposing onemy army and Was not a main onemy line of communications.
Coordinatced but licht cnemy reaction tool placs arninst the 101st assault
about 7§'hours after the landing and in goneral this ﬂivision, nearcst the
land front, did not expcrienée hoavy oncmy recebion uatil the cnémy had ned
time to move forcecs in from the flanks. On D-day only about 7 per con® of
the encmy forees ultimately ongoged wore within The pcriméter outlined by
the outermost initial assault objectivus. From D + 2 onward opposztion in
this arca was hcavicr than cxpectud bucsuse of the cnciny's ability to move

troops in from a distencc.
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L4s The bridge and tn@ town &f Best wefew;»- v objectives

by the 10lst on the basis Qf the intelligance made avazlable to the unit and
only a small force was datalled initially to seize the area and set up road
tlocks. In fact this bridge and towa were on the enemy's main line of
eso.munications and of vital importanee o him. His reaction here was
‘strong. The Best apea became a major battle ground and the bridge was

‘not seeured during the airborne phase of the.dperatign. i

5. Bscause the axis of MAREKET was a segbor boundary wibhin the eanemy
army and because of the German cemmand setup, cnemy réactian along this
axis ffom.Zon south to Eindhﬁven was slow and waak and there was agparently
nothing to prevent %ne cagture of Ziadhoven frem tae north en the evening
er night of D-day rastead of tne aftermoon of D4l as actually happened.

6. Further aleng the axis in the San area, there were within the
perimeter establlshed by the outermost objectives about 20 per ceat of the
sneny forces wliimately engaged, or fearly three times tne pereentage whi ch
existed 30 miles nearer the front, inemy reacﬁiqn.nn-a-ceerdina$né basis
in the 82nd area was létez;than in the 1Olsb area, about 233 heurs after
the landing, but it was somewhat stronger than ths pre-operational intel-
ligence estimate: predicked. From this attaek omwards, fewer tanks wers
encountered thén had beehﬁpredictedvbut-the~a§ér-all coerdinated strength
was greater.

7. In the Arnhem area, tho Qeepest penetration of all, where the
lst Zritish Alrborae Division entered the assault, intelligence predicted
leavy flak but little and latve groung reactlag .In fact, the flak-did no%
materlallze to any serieus extent on D—day'but enamy ground reactien did.

| German Army Group B Headquarters,' egntrolllng the whole defense of Holland
was locabed.aust autside ArnheuLand & panzer division was resting and re+
Pitting in the area. 'Tnis was aot known to toe Flrst illied Airberne Army.
Alkheugh net many enemy troops or taaks got inte action in the first few
heurs, there were enough te delay and bloex west of the gdritish force
attemptiaé to Peach the arnien poad bridge. After the ipitial blocking

- and dﬁlaying actions'enémyuStrangbh-ineréaseﬁ-rg@idly and %he situstion

was well in their hands from the eveplog of D-day onwards.
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8.- 1o the course of ’ac,lhe first oight days of tnis assault the enemy was
able to withdraw some 85}560 troops from in front of the Canadian Army on.
the nortiern flank of the penetration. These troops came from as far west

s ialcheren and, although serlously decimated before reaching the battle

area, the remaining troops were suiflclent to affect materially the gourse
of tre battle all the way from Eindheven to Arnhem, Iwo ef these trans—
ferred divisions were able to move at the rate of almést 20 miles per day.

9. It should be noted théﬁ the enemy cenmanding general had the benefit
of knowing the Allied intenticns and plaﬁ‘of actidn within a very few hours
after the indtial landings. This came about through the Germﬁn capture of
Allied documents coataining this 1nformation left by glider troops in a
orashed'giiderw - Althsugh this was ol the sreatest significance in allowlng
the enemy to deploy'his ferces to the bes£ possible édvantagg, tﬁe fact is

nat alterad that 4llied intelligence of enemy strengths and dispositiens

‘_‘,,,__,,_.wum..,-m e i am o " S b AN g

ettt

was nob complntely accurate nor adequate,
[N e " - T R e . carvpe mr LA

10, NEFTUNE: In this aperatlonwlntulllgunce of the enemy strength
and dispositioﬁ appears to have been excellent, It has been pointed out ;E
a ﬁrevious section that'tefrainlintelligence.was not wholly accurate but,
in general, pre-eperational intelligence appears to have been adequate in
every other respect, |

1. .VARSITf; Prewoperatianal intélligence for this assault appears
t» have been excellent as to enemy strength and dispesition, and in.é general
study of the operatien no examples.of significant inadequacies in this
respect show in the records.

12, It is interesting to note that the airborne assault in NEPTUNE
toek place when there was no established_land front in Normandy and the
whole amphibieus and air o;;e;re;tian depanded literally upon knowledge of
the enamy'gaihcd without ﬁnls mest in@ortaﬁt advantage. | |

13, VARSITY was likewise undortaken as a part of PLUNDERs tho massive
amphibious crossing of thé Rhine. iiege_again the whole operation depended
upon inteiligenée gained without the assistance of having a land fren with

the enemy,.
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4. Wwhile it is nat possible to do more than speculate as to the
reastns for the inadequacies in iatelligence for the MARKET operation as
 comparedl wWith ¥EPTUNE and VARSITY,.one possibility presents itself which
may merit consideration. it no time in World war II did the éirborne forces,
either ground or air, centrol or execute.the process of securing the raw
intelligence material upon which their plans wers based. In all cases they
were dependent for their maﬁerial upon the established Afmy and Army Alr
Force intelligence organizations whose primary intelligence missions were
to serve thé_interesté_of-Army ground forceé and rir Force strategic bombing,
isolation and interdiction activities, 'with this in mind, it is interesting
to noté that in NEPTUNE and VARSITY the intarests of the two ihtelligence
groups g¢oincided and also were identical.with thos: of the airborne forces.
‘1t was essential to the planning of the over-all landings in Normandy and
of btae crossing of the Bhine that accurate and detalled khowlnge of enemy
strength and of his dispositicn be évailable, not only for the surface crust
of resistance bﬁt to a considerable depth, The airborns agsault in both
cases took place within the depth from the enemy's front in which all armed
forces had & vital and primary interest. | |

15, In contrast to this, in JARKET the primary interest of the ground
foroes in. detailsd information on the ensmy's strength and particularly
his disposition, was limited in considerablc degree to the first few miles’
‘of depth. On the other hand, the airborne assault forces needed.information ‘V
in great detail on enemy disposition as far as 60 miles or more b&hiﬁd this
front. The major:primary Air Fprce enemy intelligence interest at this
time appears £o hava bzen in strategic‘bombing targeté.‘ Nothing here is
intended to sugzest that considerable offorts were got made to gather and
disseminate the informatlon'reQﬁirad, only that it was not generally a
primary mission for the agencies involved.

16, In accordancerwlth the fo%egoing, it is suggestéd that mere
effective.efforts.weré ﬁade to coileét'and.disseminate knowledge: of the
‘enemy!s étrength and disposition in the dépth recuired for planning an
'airborné assaul£ whenever such information was also of vital and primar&
imterest to the collecting agencies, ‘ _
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| 17;: In general, intelligence of the enemy appears to have bean
adequate in MEPTUNE and VARSITY and less thun adequate in MARKET,  In
MARKET; inaccuracies in such intelligence were fesponsible to a l‘iigi*i

degfee for the defeat st Arnhem. The éugge.stion is made that 1t is possible

that detailed informition of enemy strengths and dispositions was available //

to airborns forces in direct proportion to the importance of such informatisgn
. RN
to ground and air force agencles responsible for its collectien.
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EHCLOSURE T OF WSHG STAFF STUDY NO, 3

TROGP CalRIER PEBFOHM@NCE il ATRBORNS ASSAULTS

I. INTRODUCTION (General)

1. The tactical use of Lroop Qarrier aircraft, as distinguished from
other miiitary‘uses for air transport, was the air segment of vertical
envelopment which proved to be one of the nost important new military
tactics evolved, during world ar II. The airborne capability of both
the Germans and the ailies 1ntrodu6ed aew fectors into the principle of
isolation of the battlefield, wddibionas tactical situations requiring
airlift arose when combat'iordes betame isclated By Weather,_lack of
surface commnications, or enemy action, A4ir evaéuation in support of
the military medical services, though not directly tactical, relieved the
combat elements of the encumbrance of gasualtles and reduced ground traffic
in the maneuver areas,

2, Allied losses in troop carrisr aircraft were puch less than the
lossas ;ustained by the Germans in pheir zirborne operations. Glider losses
in comparison have little significance in that the Germans opsrated only
about 130 glider sorties, ;/ while the Ailied number of glider sorties
totalled approximately 5,000 in all theaters,

3. Tréop carrier units participated in all theaters of combat operations
during vorld war II, Although the major airborne operations were cbnducted
in Europe,,thoée in the other theaters, such as operation THURSDAY (Wingate
fxpedition) and Corregidor, were alsc significant. Gliders ware used most
extensively in tne Huropean theater. Four U. S. airborne divisiors were
delivered in whole or in purt iato battle by troop carrier forces; the
82nd, 10lst, and the 17th in durope, and the U, S, 1llth Airborne blvision
in the Pacific. The U. 3. 13th ‘Airborpe Division was retained in ﬂuﬁope
as strategic reserve, but was nsver delivered to battle by air. In

addition an Airborne Task Force composed of the 2nd Independent Farachute

1/ Tactical Zmploymeat in the U, S. army of Transport Aircraft and Gliders -
Office of the Chief of Military History, Department of the army.
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Brigade (British), 509th Parachute Battelion (U.S.) 517th Parachute RCT
(U.3.) lst Battalion, 551 Parachute Regiment (U.S.) and the 550th Glider
Infantry Battalion (U.S8.), performed the airborne invasion of Southera
 France. The 503rd RCT operating independently performed airborne operations
at Corregidor and in the Southwest Pacific area. U, S, Troop Carrisr Forces,
in addition to delivering the above U, S, units into battie airlifted the
British lst alrborne Division twice into combat cperations. In summary,
troocp carricr units pavticipated in 21 assault airberne operations in all
theaters, Four of thess were cousidered major operations, 12 less signifi-
cant, and five minor in scale.,

4; b need for spueisl design in troop cerrier equipment arosc and
indicated that the responsibility for its development should stem largely
from the units charged with the task, and that its development should be
based on the primery mission of airlifting alrborae troops and equipment
into combat, with a secondary mission of augmenting gencral theater air
logisties requirements,

5., The Germans' successful capture of the Island of Crete was their
most significant sirborne operation of the war. after this the Germans
carried out aaly two small airborne operations ~ one ageinst Leros in 1943
and the other in the Ardennes in 1944, The former met with success; the
latter was definitely a failure., When they really necded the.capability
in order to counter-attack the illied invasion of France, the German
Luftwaffe had been beaten down to such an inferior status that, had sui-
ficient troop carrier sircraft and airborne needs been available to them,
it was then impossible for tnein tc regain required control of the air.

&, Soviet Russia was the first country in the world to experiment with
vertical envelopment on a large scaie as a new military tactic. slthough
such was done by this country in peacetime, very iittlc was accomplished
in wartime other than small missions behind the German lines for supporting

partisan activities. A German appraisal of airborne operationsg/ charges

g/ Office of the Chisf of Military History, Department of the Army -
Airborne Operations - L German sppraisal
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this failure on the part of the Russicns to the fact tnat the Soviet air
Forece had provéd far inferior to the German Luftwaffe and that the awareness
to this inferioprity persisted until the fin:l stages of the war, It points
out further that the Russians were primarily at home on the ground and were
not in their best eicrent whea on the water or in the zir. 4 finzl cop-
clusion to this Cerman appraiéal points out that although the Russians did
not carry out sny significant airborne eperations during World war IT, "it
should not lead to the falss conclusion that the Soviet Union is not con—
cernod witn this probiew or ﬁou¢a fail to make use of this weapon duriag
future military operations?g/ Intelligonce inform:ztion appears te confirm
tne merit of tnis conclusion,

II.  COwlMuWD RALATIONSHIP

7. The U. S, basic forces for airborne operations in worid war IT
included the airborne and air-landed upits under control of the army, and
Troop Carrier units under the control of the air Force, This differed from
the German oréanizatlon ipn that the Germzn parachute rifleman was a member
of the German Alr Force and wore the ordinary German Alr Force updform,
Similarly, Japangse airborne troops were under control of the Japansse sirmy
iir, the officers having bees originally drawn from the air Corps. 1If |
reported views of German commanders as to the effect of this differcnce in
control are correct it cen be coneluded that such an arrangement worked well
when employing parachute troops on = small ‘scale for demolition operations
or subversive activity; howsver, from 2 point of view of large scale
operations including tixe cir~landing troops and subsequent divisions of
nornal infantry, control o, tae GaF became unwieldy, especizally in the
aspects of logistics and training, wuring the Hussian campaign, German
parachutists were empleyed at various points as infaptry units and engineers

‘while under the comtrol of GLF. Coordination with tiwe sriy units logistically
was complicated, lack of proper training was cvident, and casualties are said

to have beea high,

2/
0ffice of the Chief of Military History, Department of the A -
Airborne Operations = A GermﬂgyAppraisgi p he Army
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8, The command struttufle and relationstiip for Ui Si airborne operations
influenced every phase of planning and execution. The problems were numerous,
but generally overcome, especlally when the parﬁicipating upits were per-
mitted adequate joint training and preparation prior to a mission; Before
the activation of the First sllied Airborne wrmy in worid war I, airbor#e
operabions into North africa, Siéily; Italy, Normandy and Southern France
were conducted on a "eooperative" rether than on a "unified command" basis,
Due largely to the personalities and abilities ¢f the commanders concernad,
this met usually with a high degree of success, .areas of difference‘were
resolved at highest Troop Carrier - Alrborne Unit level; rarely was a split
view on a joint protlem referred by sither commander to the respective
higher cchelons. Grapted tuwt thls system was workable at the time,
especially in minor operations, there were cccaslons in which difficulties
in reaching agreement in planning may have made the execution of the missions
of either or both air or ground units more diificult. For exaiple; the
arrangement and locsation of the dfop zones most desirous to the ground
conmander were not always acceptable to the air commander., Sometimes, in
order to reach the DZ's as desired by the ground commander to expedite the
achievement of his objective, it would have requiréd the trocp cerrier axis
of approach to pass over or parallel closely cnemy flan installations; or
sometimes terrain features, in the DZ area, interfered with the ability rof
the troop carrier forces to mapeuver their formations and drop in the
pattern desired by the ground commander, thus threatening the aceuracy of
the drop, On the other hand, to change the location and arrangement of the
DZ's may have interfered With‘the ground problem by making it more difficult
to achieve the obieective. When both problems were considered critical,
mutual comprpm15u may have resulted in a weaker plan than one arrived at
by a unified com.and decision buased upon thorough copsideraticns of Both
problems, After the activation of the First allied airborne srmmy, the
Munitied" type of command structure provided flexibility and eass in the
planning and execution of majof airborne operations in Helland and Germany.

Because of the "army! level or status of this aifborne-force, all other
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appropriate forces, including indiViduai naval vessels and isclated anﬁih
aircraft units, were better acquainted witn the detalled aspecté'of the
airborane plans, including routes, altitudes, time échedules and means of
identification both while in the air and on £he ground. Similariy, the
airborne forces were better acquainted with tie detailed.plans of the
forces with whom they came 1ln contact. .Pertinent information was available
to the airborne cperation planners at the outset of its planning, and was
not delayed in reaching the airborne force as an "after-thought™. Ghanges
of major proportion from original airborne plans were held to a minimum
unless urgent modifications wepre required. No substantial changes were
accepted at the last minute unless intelligence revealed that the enemy
had imposed critieal situations, such as placingrreserves in the vicinity
of the drep zones, posting or mining drop zones and landing zones, or
placing new AA batteries within rangs of the force,
9. Reperted views thus indicate thgi where minor operatibns were
 conducted, a "ecwoperative" basis for command was édeqpate. Howsver, for
' larger oPerations such as MuprwtET" in dolland, and "VARSITY'" in Germany,
the "unified" airborne force structure which controiled all the participating
forces was highly_dssirabie through all phases of an airborhe operation,
The zirborne operations into Sicily evidenced difficulties Which migiat have
been alleviated by close joint staff coordination.and planning,_bétter Jjoint
briefing, and better gencral dissemination of information, particularly
recognition informatioﬁ, to 21l forces involved. Considerable loss to
troop carriér and airborne forces waé caused by the acoidential firiﬁg by
Allied Naval‘and Ground Forces on their own aireraft, The exact loss of
ﬁroop carrisr aircraft and personnel to tais unfortunate situation is not
known; however, it is knewn that 37 troop carrier aircraft énd 14 gliders
did not drop or land troops and did not retﬁrn to home Base, Forty—eight
aircraft were badly dmmaged and pon—operational for the remsinder of the
_operations. It was estimated that 50 per cent of the troop carrier forces
were fired upon by friendly navel forces. rHeports indicated that the

firing began agproximately 5 to 15 miles north of Malta, forelng two
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aircraft to return and land on an emergency fieid at Gozo, Maltas The

crew of one of the aircraft shot down over tne sea was picke& up by a

navy vessel, the commandsr of which stated that the parapack bundles

‘under the aircraft fuseiage looksed like torpedoes. This most unfortunate
_situation more than likely would not éccur againy however, had an over-all
unificd airborne force command structure been presentlto participate at

the highest theater planning and brisfing level with the other participating
forces, it is highly probable thet such an grror would not have arisen.
Lirborns operations in Holland and Germany benefited from the "jolnt" and
unified aspects of comménd structuré‘during all three phases, preparation,

assault, and consolidation and expleitatiofis
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LI, EQUIPKENT

10, AIRCRAFT (POUERED)- Troop carrier aircraft of Uorld Var II
were not designed to perform the troop carrier primary mission, Théy
were, on the other hand, somewhat more adapted to the secondary misslon
of.providing air logistics as directed By the theatef Air Force
Commander, This emphasis in design was imposed by factors of time,
availability and lack of appreciation in the early stages of the War,
of the need for an aircrafi Drimarilytdesignedfto perform the troop
ca;rier combét function, The war endedrbefore the introduction to
service of an ajrplane designea primarily to meet airborne requirements,
Furthermore, many aircraft were immediatsly avgilable by convérting
commercial airliners (DC-3's) intoltroop carrier aireraft (C-47's) by
reinfor;ing the floors and enlarging the doors, The €-47 and (-46 were
not particulafly well suited for airborne operations, The doors were too
smail for bulky equipmént, the loading platforms were too high off the
ground, éﬁd gside loading and unlqading made operations mors difficult
than they would have been with wide, rear-loading doors, direct loading
and .unloading, and a strong landing gear which could survive ha‘s.tily
prepared landing strips, These aircraft did not suffice for the tactical
advantages'of rapid loading and unloading, or the ability to drop heavy
equipment in a fully assembled ready-to-fight condition, These aspects
would have been of great advantage to the Army Alrborne Forces who were
denrived of heavy equiémeﬁt until their land-tails had joined them, and
were forced to use g limited‘amount of lighter alrborne Qrdnanée, artiller
and vehicles in the initial assauit made availablé to them by gliders
(CG—AAts)'with a maximum payldad of only 3750 lbs,

11, Operation VARSITY was the only airborne vperation in which
G-46!'s participated in Europe, As this wes the first time that these
aireraft were used in combat the results were looked upon with keen
interest, It was known that the C-46 had several aavantages over the

C-%7 in that it carried a payload almost equivalent to twe C-47's and, .
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therefore, only half as many personnel‘were_needed. Furthermore, troops
could be dropped in a moré concentrated pattern beeause of two jump
doors and almost twice ag many troops per aircraft, However, the C-46
was more vulnerable to‘enemy'fire due to the position and size of the
fusl tanks and a maze of hydraulic lines, A puncture in the fuel taﬁks
cnused gasoline to run towards the exhauét staéks ﬁeur the center section
where chance of fire was great,

12, The statistics in Table I were compiled from Operation VARSITY
comparing the results of the 313th Troop Carrier Group which flew fhe
C-46's with the 315th Troop Carrier Group which flew 0-47‘8; éach group

sncountering approximately the same amount of enemy fire.

TABLE I

COUPARISON OF C-46 AND GrA7 IN OPERATION VARSITY

C-46 G L7
Group . 313th 315th
Sorties 72 gl -
Lossess Alreraft : 19 14
Alreraft damaged .38 42
Percentage of Alrcraft Unharmed 21%. 31%
Percentage of Alrcraft Hit that were lost 33% 25%
Losses: Personnel :
KIA ond WIA | ' 33 . 26
WIA and IIA . 2R 8
Total Casualties 55 34
Percentage of Personnel Urharmed L 82% . 90%
Troops Dropped ' ' - 2038 1235
Touipment Dropped in lbs, 126,834 79,030
No. of 4/C needed to do same job 72 133
Ratio to Aireraft Actually Used 1,00 1.64
Projected Losses: ' '
- Mreraft Lost ‘ 19 23
: Adreraft Damaged . | 38 69
" Personnel Logses: KI' and MIA 28 43
WIA and IIA 22 13
‘ : 55 56

Total Casuslties

It can be concluded from the above statistics that despite the additional
percentage of losses to use of C-46 aircraft on this operation, the
results obtained were more effective than would have been the case if an

ecuivalent in C-A7!'s had been used, The C-47's carried maxIimum payloads

RESTRICTED ’ ENCLCGURE I

136



RECTRICTED

of 5850 lbs., vhereas C-46's carried 10,500 lbs, It thus appears that
an aireraft larger than tho C-47 ﬁight have been superior in ¥orld
“ar II operations., This emphasizes tho importance of determining the
optimum size and design of medium trocp carricr airecraft,

13, GLIDERS - Glider participation in U, S. combat airborne
operations began with the invasion of Sicily, This, for tho first time,
nrovided the airborne units with jeeps, trailers, and cempletely assem-
bled light artillery picces incident with the initlal assault., The
glidor used by the U, S. airborne units, the CG-4A (Waco), was capable
of carrying only 3750 1b. vayload. Tuo of these wore required to carry
an artillery plece and its prime mover, The British Horsa plider, avail-
able only in small numbers, could carry a payload of 6900 lbs, Two CG-44's
could ho towed by a single tug airersft, howover, only one Horsa glider
could be torved per unit aircraft, The main advantage of the Horsa over
Co-4A nlider was the ebility of getting the gun plus the prime mover into
one zlider, The construction of the Hryse vns chiefly laminated and not
as strong as the CG-4A with its frame of welded stecl tubing and sturdy
cnnvas skin, The CG-4A has the advantage of direet nose loading and un-~
loading features, wheroas it wes necessary to remove the oentire tail
nssombly for loading and unloading the Horsa. The reinforced nose and
tubular steel bracings of the CG-4A provided bevter crash proteciion in
the CG-44 than vas available to the Horsa, Flight cheractoristics of the
CG-4 were better chicfly hecouse of its smaller size and weight, and it
could slso land in smaller spacc than could the Horsa,

1., Airbornc oncrations of Werld Var II were limited by the ranges,
speeds, and radii of acticn of troop earrier aireraft as indicatod
bolow:

a. C-47 radius of action for parachute drop, with 6
parachute equipment racks, gross weight 31,000 lbs, = 325
nautical miles,

b, C=47 radius of action, single tow glider, no oxtra
tanks = 270 N, M.
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Ce  C=47 radius of action, single tow, two cabin tanks
of 100 gal, ecach = 380 N, M,

d, C=47 radius of ﬂcﬁion, single tow, two P-38 wing
tanks in cabin of 170 gal, cach = 475 N. M,

@, 0=47 radius of action, dual tow, standard leak-
proof gas tank installation = 220 N. M,

fo  C-47 radius of action, dual tow, 2 cabin tanks =
315 N, M. (with P-38 tarks = 400 N. M.)

g=46 rodius of action for parachute 1ift = 581 N, I,

I
-

h, C-46 radius of oction, dual tow z 300 N, M,

. C-47 range at 5000 ft,, 140 I:S, 29,000 1bs, (gross wk.)

o

(1) -650 gal, = 7 hours + 40 min, --~ 1070 N, M,
(2) 850 gal, (2 cabin tanks) = 10 hours ~-- 1400 N, M,
(3) 1050 gals (4 cabin tanks)} = 11 hrs, + 20 min -- 1710 MM,
(4) 990 gal, (2 P-38 tanks) s 11 hrs. -~ 1620 N.VM.
j. C=46 ronge ot 5000 ft,., 160 IS, 45,000 lbs (gross wty) =
1860 W, I,
15. The nbove data was reported by the IX Troop Carrier Command
as of 25 Aprdl 1945, Veight of fuel above the inhercnt canacity of
the sireraft doprived airborne units of payload on a basis of 6 1bs,
per gal, added plus the weight of the installation. It is evident that
the use of gliders limited the range of airborne onorations considerably,
In nddition, as is leter pointed out, glider formations were nct as
flexible in marginal werther conditions. The expense connected with
their use (amproximafely only 104 were retrieved from JARKET) was ex-~
tremely high, 'any fliders were destroyed or damaged in landing, and
in some instances the equipment carried wos also destroyed or domaged,
In view of the expericnce with glider landings in Vorld Tar II, the
possibility of using powered aireraft in an assault rele to land in un-
propared landing areas in place of gliders deserves congideration, A
glider, once relensed, is committed to a specific field in the battle

aros vhother the conditions there are critical to its survival or not,
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4 powered nirersf§ has o better choice of local conditions, is more
flexiblie in marginal weather, has groater range vhen not towing, and
hes less chance of being left behind to be destroyed on the ficld of
battls, Powered aircraft can fly during instrument conditions when
roguired, but similar conditions are prohibitife to gliders, Evasivo
anction is difficult to exccute when towing gliders, The question of

comparative vulnerability on the ground has not beon determined,

16, NAVIGATION AIDS - The value of dopendable navigation aids
beerme evident early in the development of the airborne wenpons system,

4 eritical lack of officient aids was most apparent in the first U,lS.
sombat airborne operation in history, ineident with the illied invasion
of Forth ifrieca (TORCH). In conjuncticen with the Center Task Force ot
Oran, ilgoria, on the morning of £ November 1942, tho second Battalion,
503d Parachute Infantry was dirccted to make a parachute attaék between
TAFARLOUL and L. SENIL airficlds, for the purposc of seizing and holding
the girficlds for .llied combat aireraft, To assist the pilots nnd
navigators in locating their objoctive, a British naval vessel was to
transmit a homing signal from a warship 17 miles and 30¢° from the initial
point (IP), In nddition, 4illied agents in the vicinity of the drop zono
wore to send o homing signal from a "Eurcka" boacon (ground) to bo picked
up by the aircraft cguipped with "Rebecca" roccivers, Both aids at these
initial points failod, and the pilcts experienced much difficulty and
delay in pinpoinfing their positions in %the genercl arez, The airborne
forece failed to achiove its plannod mission, not having reached the
original objective until D plus one at 1600 hours, and fthen with only

60 percent of their starting forco,

17, Subscquent airborne oporations in Europc and in the Pacifie
imnroved nroportionally in asccurscy and concentration with the develop-
mont and availability snd impreved reliability of navigatlonal aids,
pathfinder toams, and expericnce in their aprlication. The highest
accurncy and concentration achieved in European airborne operations was
in the airborne invasion of Holland by the First illied Airborne Army

(1 'RKET). Prescnce of navigational aids for this noxt to the last airborne
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operation of the war in Europo is in sharn contrast to the first
oparation. Available by this time werc the following navigotion
facilitias:
Goe Radio Alr
(1) ¥ beocons
(2) VHF/DF homing foeilities
(3) ¥F/DF (for oir/sca roserve)

Radar and Visual fids

I

(1) Burcks boacons (DZ!s and L7!s)
(2) Compass beacons (route chock points)
(3) Coded Light Bencons (on rmarker ships in the
channol and on DZts)
{4) Colored Ponels (DZ's and L7%'s)
(5} Colored Smoke (DZ's and L7ts)
(6) Oceult lights (flashing) and searchlights
(at check points in friendly territory)
(7) Photographs and meps for piletnge
(8) Trained Pathfinder Teams (air and ground)
The availability of adeguate navigational facilities was far greater for
FARKET than for TORCH, Such factors as weather, enemy action, human
orror, otc,, at times subtracted frem the ability of alr crews to
navigate cven with adequatc navigational aids, These factors are dis-
cussed in the following paragraphs. The fact is ovident, however, that
without o sound systom of basic novigational aids, criticel inaccuracics

oceurred even whon these other influences were not prescont,
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Iv. TRLINING

18, As the employment of alrbotne forces progressed in World War II
it became increasingly evident that troop carrvier forces must be speclally
trained for dropping airborne urits under combat conditions, A serious
deficiency in the training for the airborne invasion of North Africa vas
the fact that the troop carrier squadrons were not relieved from air
logistics missions in sufficient time to rehearse their part prior o
the actual operation, Due to the limited areas in [ngland, and the em—
ployment of troop carrier units on air carge missions, the alr crews did
not have an opportunity to practice long range instrunent flights aover
strange territory at night. kany of the navigators had little experience
and were assigned to the souadrons just »rior to the opsration -—— their
abilities unknown to the pilots. The flight was approxirately 1200
statute miles in length, a one-~way mission for the troop carricr as well
as airborne units, the air crews having been instructed to land, after
exceution of the parachute drop, cn tho dry‘lake bed of the Sebkra D!'Oran,
immediately west of the drop zone. Not long after a night take=cff ffom
Trngland at 2130 hours D mipus one, the entire force of C-L7 girceraft en—
countered cloudiness end the formstion began to break up. Upon arrival
in the objective area at dawn the formation had scatiercd from Spanish
Morocco Lo points shortly east of Oren. Three landed in Spanish Morocco
where the crews mnd troops were interned. One landed at Gibraltar due
to enzine failure, two landed on La Senia Lirfield, onc gast of Cran,
and the remaining 27 aircraft eventually landed on the dry lake bed of
Sebkra approximately 20 miles west of the DZ. Of these, only L8 percent
(eightesn aircraft) of the force had been able to exscute a formation
parachute drop prior to landing.

19. As pointcd out before, the absence of adeguate navigational
aids, plus the lack of training in navigation on the nert of a large
percentage of the troop carrier crews accounted largely for the inebility
of the airborne force to achieve its planned objective in opcration TCRCH.
The dispersion of the drops, while creating a difficult situation for the
airborne troops, also resulted in confusing the cneily as to the location
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and strongth of the assault,

20. In zdditiecn to the unilatcral training cof units, it was shown
that much of the training must be accomplished jointly with the airborne
units, The value of Joint training.of air and ground units showed re-
ncatedly in airborne operations in every thcoater, One of the most sig-
nificant examples of this nced was covidenced during the airborne operation
at Tagaytay Rldge in the Southsest Pacific Thoater. Tegaytay Ridgc; whora=
on the DZ was located, was approxinmately 35 miles east of laniia. The
over-zll objective of this operation was to flank the Philippinc Capital
froﬂlthe south with the mein ground force, and the alrbernc operation
was to flank thc cnomy defense nositions to the cast in order to cut the
Jap supply Iinc and seal their cscape routc. The first wave of 48 C~L7's
carrying 913 paretroops approached the DZ on top of a broken to overcast
cloud leyer. The pllots were responsible for operétion of the jump signal.
The first two scrlals of 9 airecraft cach dropped accurately on the DZ.
However, troops from the romaining 30 eircraft paratroops bogen Jumping
L to 5 nilcs cast of the DZ into the overcast, It was lcarncd that an
anxious jumpmastor saw & parvapack rerachute open from an accidontal re-
leass, and jumps were made without weiting for the pllot to glve the
groen light. hen the following pilots saw the jumping action ahcad,
many gave the green light though they knew they had not reached the DZ.
Paratroops in some cascs left the aireraft at 1200 fi. instcad of the
proseribed eltitude, and at sirspoods up'to 135 iPE instcad of from
100-110 iPH prescribed in order to avoid being stunned by opening shock,
The percentage of those missing the DZ was 62.5 percent, approximetely
600 troops., The afternoon mission experienced similer crrors which re-
sulted in 85 to 90 nercent of the troops committed missing the DZ. Ade-
quatc joint treining could have climinated this element of human crror.

21, In sharp contrast to the Tagsytay operation was the sirkorne
operation successfully carried out in Southern France (DRAGOCH)  This
operation took place after cir and ground units had been given an adeguate

tire for jeint treining prior to the operation, and subsequent to the ox-
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pericnee gained in operation MNEIPTUNE in Nermendy. Troop carricr unite
were bascd aporoximatcely 500 miles away on 1O airficlds north of Rome,
Ihe nain perachute 14t consisted of 396 (=47 ajreraft spaced in 9
scrials of szpproximately 45 o/c each, preeiscly timed at intervals twe
minutes hoad to hecad, Of all these ciroeraft 85% dropped on the DZ's

or immodicte sreas during hours of derkness (033C hrs.) in spitec of hazs,

.

ne meon, md a hoavy ground fog, The value of joint training paid divi-~
dends in this opcration.

224 'B&sic troining of troop carrier units woes conducted in the Zone
of the Interior prior to movement of the units overs.as. As tho wap nre—
gresscd in the theater, troop carricr units developed in proficicney. In
the Zuropean theater, = troon corricy rethfinder group was activated on
a provisional basis for the purpesc of uninterrupted troining with the
eirborne unit prthfinder teoms, This wos the only troop carricr unit
which was permiticd to trein for its primery mission rost of the time.
Individual end unit treining of cther troop corrier units wes constently
mmﬂndom,mmntMmglqmmmmmtﬁyQOpmmmmcﬁthommsmnswwofm'
eir cargo. Low cltitude nevigetion, formetion flying, :nc night training
tiissions were conducted when feasible in conncetion with the sir movement
of coulprent, sucplics, and units other then cirborne. Although this was
voluable 4t did not suffice for the total troining reoquircnent of uninter-
rupted Joint treining with the eirborne units as an integrel airborne force,
or the devcleoprent of the technicucs required for good accurccy end con~
centration in large scale cirborne operations. The troop carricr cone
mender unlcss otherwise cdirccted, as ofton was tho case, tried to keop
the units proficicnt by roteting themwith the airborne units to zssist
the eirborne units with their training requircments, and to rofresh the
treop cerrier units in thelr prinery mission efter lons neriods of being
cermibted solely to missions of cir cargo. It was cstimated prior to
oporation VIRSITY that the troop carrior units, then ot the pock of Wérld
Wer IT proficiency, required & minimum period of two wecks stapd—down from

2ir logistics rmissions during vhich time powered aireraft and gliders were
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pleced in operationcl recdincss, units moved to staging creas, and a
teposs rohenrsal® with token airborne units conducted, By this tire
nroctically 1l eir crows perticipating hed oxpericnced =t least two,

~nd in most cascs three or four, mejor zirborne operotions,
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V. WEATHER

23. As in most other types of military operations, weather is a
factor which can influence airborne operstions extensively, It can pre-
clude them, make it impossible to sustain them logistically and tactically
once committed, and cause inaccuracies qnd dispersion of drop pattern.
Although bad weather conditions, in the operations studied, were overcome
in some cases by experienced crews, they seriously subtracted from total
achievement in the airborne invasions of Sieily (HUSYY) Normandy (MEPIUHE),
and Holland (MERKTT!, In each of the above, the local phenomena were not
predicted. Weather éoupled with hours of darkness was o most damaging
influence in both 8icily and Normandy, #1though the moon phase wag bright,
and the weather was clear with no precipitation forecasted, wvery high winds
were encountered on the Sielly operation which drifted alreraft and gliders
so far away from the check points on Melta and Sicily that they could not
be identified at night, In Nermandy, with similer moon phase and clear
weather, a fog bank was oncountered between the initial point and drop zones -
which, aggraveted by enemy flak, causcd o wide dispersion in accuracy and

.concentrﬁtion. In Holland, beginning D plus one and lasting for approxi-
metely 6 days, weather moved in lowaring ceoilings and visibilitios which
precluded complats tactical air support and air logistical support after
the forces were comnitted, Although the initial nssault in Holland on D-
day produced the highest accuracy and concentration for airborne operations
during the war, the subseguent support oporations were seriously affected
by weather conditions,

2. Dispersion of troops on ground and jump casualtics were influenced
by the velocity of the surface wind, Operations with a surface wind greater
than 15 miles ver hour resulted in a higher rate of casualties and the dis-
persion dclayed considerably the assenbly of the nirbofﬁe troops on the
ground, This condition was most apparent during the initial drep in Sieclly
where drops were executed in gusts ranging from 20 to 35 milss per hour,
Detaileod results of the effects of jump casualties and dispersion are covered

in separate sections of the alrborne study,
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Sliesli-rte =ty

25. Low ceilings and low visibilities made glider operatlons hazardous
ard in some instances, as in MA KET, precluded their use entirely after D
plus 2 until D plus 6. One complete regimental combat team planned for
use on D plus one was not available to the Airborne Army until D plus 6.
Gliders could not be towed during instrument conditions, nor could they be
employed in some conditions of low ceilings‘and low vigibilities whereln
the tug aireraft could operazte singly.

26, In all airborne operations, therefore, weather conditions should
be adequete, not only for the D-day onerstions, but for subsaéuent eperatighs
until the cntire force has been placed in its planned positions and is no

longer logistically dependent on air cperations,
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VI. PLANNING

27, The Combat Airborne operations required varying lengths of time
for plenning purposes, No standnrd time could be established as applicable
for all situstions, but it is apparent that plenning time requirements were
reduced by the development and application of standard basice planning pro-
cedures applicable to both ground and alr units, It is further evident
that adequate time has to be allowed for joint planmning if an airborne
operation is t¢ be cxecuted successfully, Adeguate time was not always
available, For example, the airborne operation into Germany which originated
at theater level in the preliminary phases of the offensive achieved much
better results than the airborne operation into North Africa which was added
as an afterthought to a major ground oporation which had already beoen planned,
and sufficlent time not given troop carrier or airborne units to become com—
pletely intsgrated into‘ﬁhe overall operation,

28. Coordination of the troop carrier/mirborne tactical plan with all
participating forces beeame an importont basic considerntion as a result
of tho airborne operations in Sicily. ILack of complete coordination and
dissemination of pertinent information to all appropriate forces, including
surfece vessels operating singly, produced the tragle clrcumstoances of having
A11ied ships and trcops fire on their own troop carrier aireraft and aggra-
vated o situation already mede ceritical by weather (high winds) and crrors
in navigation. The cxact percentnge of degrndation to be attributed to this
unfortunate circumstance has not been measured for lack of appropriate datag
however, 1t is evident that some of ‘the inaccuracy, lack of concentration,
and loss in this operation can be attributed to lock of coordination. Brief-
ing In recognition vrocedures vms part of the system of coordination and
was a jolnt responsibility which, not fully met, endangered the overall

effeétiveness of operations,
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YII. SUMMARY OF TROOP CARRIFR OPFRATIONS

29. 4n analysis of operation NEPTUNE shows that slthough o few.of
the airborne units were dropped onlor near their DZ's on the first night
missions, in general, the drops were severely scdttered, Troop carrler
navigation was excellent until.reaching the initial point prior to the
run-in on the DZ's, at which point low cloudiness and enemy flak caused
the formation to break up and many of the drops were scattered. Fortu-
nately, no Allied gunfire was encountered, ae was the case in Siecily,
because of impressive lessons learnéd by that time, In subsequent phases
of re-supply, intense flak and ground fire, coupled.with a rapld movement
in the ground situation aﬁd poor wonther, caused a high loss of equipment
dropped. The following Table Ig shows a summery of the TX Troop Carrier

Command operations for NEPTUIE.

3

The Effectivencss of Third Phase Tactical Alr Operations in the
European Theater - prepared by the Army Alr Forces Evaluation Board
in the Furopean Theater of Sperations - dated August 1943,
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TABIE IT

SUMMRY OF IX TROOP: CARRIER COMMAND QFFRATIONS

(MEFTUNE)

ATRCRAFT PERCYNTAGES
Pispatched . 1662 dircraft abortive L 6%
Sorties 1608 Adrcraft destroyed and
Completing mission 1581 missing 2,5%
Abortive 76 Aircraft damaged 27.0% -
Destroyed Al Gliders not released at
Damaged L49 17 (lost) , 1,6%
Troops dropped on ‘ , ' . '

objective 13215 - TRQOPS DROPFED .QR LANDED
Artillery weapons '

dropped 223 By aircraft 13215
Pounds of combat equipment By gliders 4047

and supplies dropped 1641448
Flying time hours _ 7092 Total 17262
GLIDFRS POUNDS _QF FREIGHT DROPPED OR LANDED
Dispatched 512 By alreraft 1641448
Sorties 512 By gliders L1247
Released at LZ 503 . et m
Not released at LZ (lost) 9
Troops landed on objective LOLT Total 2053925
Troops not landed on

cbjective 43
Artillery weapons landed 110
Jeeps landed 281
Pounds of combat equipment

and supplies landed 412477
Flying time hours 1118
ANALYSIS CF COMBAT EQUIPMENT DROPTED OR_LANDED

dircraft Gliders Total

Number of jeeps 0 281 28l
Number of artillery weapons or mortars 223 o 333
Gallons of gasoline 1667 : 1947
Pounds of mines and explosives 16297 1nen> 26652
Pounds of ammunition 506621 798683
Pounds of rations ‘ 81701 oy 87373
Pounds of combat equipment 046829 194388 1141227

The 41 aircraft destroyed, and the 449 aircraft damaged were all a result of
enemy flak and ground fire., There were no known losses of troop carrier air-

craft to énemy air action.
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33, During Operation MARKET the U.S. IX Troop Carrier Command,
augmented by 38 and 46 Groups, RAF, delivered three airborne divisions,
two U.3. and one British in Holland at Findhoven, Nijmegon, and Armhen -

a total of 19,907 troops dropped during daylight hours, This troop
carrieﬁ operation was one of the most successfully executed, producing,
ag indieeted in Table 1, a high order of zccuracy and concentrafion. From
D-day on 17 Scptomber until D plus 9, there were 5,549 troop carrier air-
eraft dispatched of which 153 (2,3 per cent) weré lost to encmy flak,
Thirty-five aircraft were lost and 279 damaged by cnemy flak pn D-day in
spite of 283 onti-flak missions by the Allied Expeditionary Air Forces
on D minus one, the éttack on 117 anti~flak positions on D-day by.
821 B-17's of the U.3, 8th Air Force, and 1324 sortics of fighters and
fighter bombers of the AFAE; 40 per cent of which weore anti-flak patrols,
Again~there were no losses of troop carrier aireraft toienemy air action.
Of 2557 gliders dispatched, 2262 roached their landing zones and 139 were
lost, Tt is significant to note thﬁt although rmuech effort was directed
agaiﬁst kndwn eneny flék positions, serious losses to t?oop carrier‘forces
did cccur on the southern aporoach youte and in the Arnhen ares where most
F of the anti-flak missions were dirscted, The following Tables IITA and

JIIB show a daily summary of airborne and air supply operations.'

& The Effectiveness of Third Phase Tactlcal Air Operations in the
¥uropean Theater--prepared by The Army Air Forces Evaluation Board

in the European Theater of Opcrations =~ dated August 1945,
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TARIE ixl (4) .

SUMARY. QF ATRBORIT AND SUPLY OPERATIONS (UARKPT) ATRORAFT

Tone of
Trocps Artillery  equipment
Reached dropped & Vehicles weapons  and supplies

Date Disvatched Objective Lost landed landed drovped, drooped
D-day 17.8ent. | |
U.S. 1174 1150 35 16320 278 - 504,2
Byi 370 331 0 180 ' 0 0
Tot 1544, 1481 35 16500 278 504,.2
D+1 18 Sepk. '
U.8. 1283 b 1245 29 2011 653.8 b
Brit. 329 303 3 0 9.4
Tob, 1612 1548 32 2011 751,2
D¥2 19 Sept. o
U.S, L5 243 20 71.2 4
Brit. 209 381 13 43446
Tot. 654, LRL, 33 505.8
D3 20 Sept.
U.8. 356 355 0 125 (66,6 T
Brit, 164 152 9 0 ' 432.3
Tot 520 507 9 125 89%8.9
D&t 21 Sept. -
TS 177 128 5 998 99.0
Brit, 117 gl 23 0 303.5
Tot, 294, 219 28 998 402, 5
D6 23 Sent.
U.g. 531 489 9 556 26,1
Brit, 123 115 & 0 325.0
Tot, 654, 604 15 556 351.1
D17 24 Sent.
Brit. 21 21 0 41.9
D¢8 25 Sealb
U.S. 34 34 8.7
Brit 7 6 1 - 15,5
Tot. 41 40 1 6l
D) 26 Sent.
U.s 209 209 g 882 238 378.7 g
Totals 15549

Footnote -

REGTRICTED,

d.

.

g,

5053 153 21072 238 : _78 3899.5

Inciudes 252 Bighth Air Force bombers used for
resupply.

Plus 340 gallons of gasoline dropped.

Plus 4486 gallons of gasoline dropped

Troops landed on alr strip at Grave.
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TASIE IIT (3)

SUISIARY OF AIRBORNE. AND SUPPLY OPERATIONS (MARKET) GLIDERS

Tons of
Artillery  equipment
Reached Iroops  Vehicles weapons  and supplies
Date Dispatched Lz Iost landed landed dropped Jlanded
Dwday 17 Sent. )
U.5, 120 106 13 492 91 8 85,2 a
Brit, 358 319 1 2908 420 Al o
Tot. 478 425 14 3407 511 52 85,2
D+l 18 Sept. .
U.S. 904, 868 19 4209 402 64 559.8 ¢
Brit. 296 275 1 1200 443 52 _ 21.0
Tot. 1200 1143 20 5409 2L5 116 580.8
D+2 19 Sept. .
U.s, 385 213 73 1386 131 61 R45.0 e
Brit. T AL 33 0 107 63 - 9 O-
Tot. 429 246 73 14,93 - 194 0% 245,0
D=6 = 23 Sept. . | '
(RSN 490 448 32 34772 139 52 348.1
Brit, 0 0 0 0 0 0 0.
Tot. 499 448 32 3472 139 52 348.1
2557 2262 139 1378 7669 290 1259,1
Footnote ¢~
a, Plus 640 gallons of gasoline landed,
¢. PFlus 520 gallong of gasoline landed,
g, Plus 25 gallong of gasoline drooped, .
BZSIRIOTED. | ENCIBURE I
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31. Operation VARSITY, across the Rhine River into Germany,
also recelved a high degree of accuracy and concentration from the
performance §f-the U, S, IX Troop Carrier Command and the 38 and LE
Groups, RAF. Here again.thsre wore no losses to the troop carrier
forces from enemy air action., However, during the two days airborne
operations 64 troop carrier aireraft were lost to enemy flak and 499
were damaged. Repérts indicate tha£ during operaticns on the first
day much of the loss and damage was caused by light Weapons from enemy
troop concentrétions. Here again, as will be shown later, the Allied
anti-flak program was very intensge, but did not achieve the desired
neutraiization. & study of thils operation revealed thaﬁrin numerous
cages enemy {lak installations were not lknocked out until they had been
overtaken and céptured by the troéps that were dropped. The following
Table IV gives an analysis of the losds delivered by both U, S, and
British troop carrier forces,.

TABIE IV

s

ANALYSIS OF IOADS CARRIED  IX TCC

Troops 17,262 Gasoline 1,947 gals.
M7 281 Bombs 26,652 1bs,
Artillery ﬂéapons 333 Ammunition | 798,683 1bs.
Other combat equipment 1,141,217 . Rations ' 87,373 1bs,

AHALYSIS OF ROADS CARRITD - RAF (38 and 46 CROUZE )

Troops 7,162 Bicycles‘ ' 35
Artillery weanons 29 Containers | 622
ua '_ 296 Pomiers 731
Tanks 13 ‘ Bundles . 154
Bomos : 2,000 1bs. Signals Equipment 12
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VIII. SUMMARY

32. Awmilable data.dc not permit separate gquantitetive assessment
of any of the above factors of-influence in this analysis. It may be
concluded, however, that cach factor inflﬁenced finmal reéults in varying
degree in different situations. A combinatibn of all these factors may
have been present in certain operations, while those less significant in
same'wére most apparent in others. Table V shows the percentagesof drop
accuracies and concentration attaiﬂed<by troop carrier forces in
Operations NEPTUNE, MARKET, and VARSITY, taking all influences inbo con-
sideration.- These figures have boon developed from data obtained from
official reports of the troop carrior and airborne units. They do ot
include the percentages of accuracy and conceﬁtration achieved by the
glider landings in cach operation; howevér, it may be concluded that in
sach opératioﬁ the geometry schieved in the glider landings wes affected

by the same factors of influence and to at loast tho same extent.

TABLE V

TROOP CARRIER DELIVERY

G

g
Goometric

a c Drop

Operation - alrborne Div. Accuracy  Concentration Iffectivoness
NEPTUNE (Night) 82d 4/B Div. (Moan) 0.32  0.33 0.1
" u 10lst A/B Div, " 0.33 0,25 0.08
L 82d Plus 10lgt " 0.32 0.29 0.10
VARKET (Day) 822 A/B Div. f - 0.82 0.78 0.64
" " 10lst A/B Div. " 0.80 0.95 0.78
" " . g2d Plus 10lst " 0,81 0.87 0,71
VARSITY (Day)  17th &4/B Div. " 0.75 0,96 - 0.72

33, In computing the figurcs in the abovo table, accuracy has been

taken to meen the disbance rolation of the dropped items to the drop

E/' Sce Bnclosure B,
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zone, and concentration to mean the distance relation of the dropped

items to one another, Yhen all sticks fall within the DZ it folloms

that & = 1. Similarly, if all the sticks land within an ares oqual to
.the size of the DZ (not necessarily on.the Dz}, then it follows %that

¢ =1, The geometfic drop effectiveness as a product of accuracy and

soncentration reflects only the troop carrier delivery performance dur -

ing the assault phase on D-day of aaqh operation. Tt is no indication

of tho total effectiveness of the overall airborne operation.

ot et
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TACTIG'L ALY SUPFORT OF AIRBOE OPRTIIONS

I, INTRODUCTION

et i i

1. The aépocts of tactical air support to be considered herc have
been 1limited tb cscort, anti-flak and speéific air support missions in
support of airborne troops from the time thoy'réach the ground until the
ond of en sirborne operation. Pro-D-dey tacfical air proparation of the
airbornc arcas has not been included in the study of the effocts‘of‘nir
cction on spoeific sirbornc operations. Tho exclusion of the "softoning-up”
cffort, however, is not meant to dotract in any wey from tho degrec of
importdnce it may have had, Tho val;c of tho gonoral air supgriority.
nchicved in World War IT. wes recogﬁizod by partici?ating ground and eir
comannders. Similarly, tactieal air ﬁissions dzstroyed much gf the onomy's
lincs of communications, rnilroads, motor transport‘qnd nersonncl. Inemy
troop and transport movement whs reduccd by his bein: forecd té move much
of thc time only ot ni‘ht, Llthouch toctiexzl air operations are Tcéognized
a8 having been boneficlel to ground forco cueratlons in zencral, the asscss-
ment of the cffectivenuss of such éporations is extromely difficult and
eannot bhe stated quantitatively without meking o complete analytical study

' 1
beyond the scope of this onqlosurc{d/ Taus 1t is not.ppssiblo to state here
in o definite way to what extont the tactleal oir offort affectcd the rate
of advanco of friondly troops, tholr ability to selze and hold objeoctives,
the movoment of onemy troops, dostruction:of‘spocific pre=-plonncd targets,
or other similar paramcters. The discussion of alr support of the gpecifio
airborne operations studied'musf, therofore, bc not only limited in scope

1
but alsc qualitative and gencral in mature.

l/ 4 first attompt in this direetion wns made for o few World Wer IT
actions of 21 ..rmy Group in British Hilitary Operational Regenrch
Report No. 34, "The Bffcet of (losc .ir Support, " Dececmber 1946.
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IT. IACTIGLL 4IR ACTIONS IN OPERRTTONS MEPIUNE, MIRKET oD ViRSITY

iy OPERATION NEPTUNE

2. On D~dey in Normandy the IX Troop Carricr Command was givon cscort
and arcn cover by fighter-bombers during_dayiight hours. (No escort wes
flown for Troop Carrier oporations during hours of darkness singe nonec wns
congidored nccessary). Thése escort operations vrre unoventful,'the only
reporting of the prosence of cnomy fighters wms by aireraft pcfforming
surfacc convoy cover. Those reported sizhting and chasine off 3 F7 190's
within fangc of the troop carricr stremm. No elniins were made by fizhter-
bombers assigned to troop corrier oscoft.

3. Llthough rocords show that eleven P-day missions were flown by
fightcr-bombqré in reusponsc to cight roquests submitted by the wrmy to the
Combined Control Coptor, it is not indicated that theso requests were
originated by cirbornc units. Three of those missions wore armed recon-
nodssence along the rond in thu airborne arce leading from Corentan to
To Haye du.Pﬁits, whers railwny targets and o highwny bridgc vore bombed.
Of & total of 3945 D-day sorties (in support of the entire amphibious. and
airborne invasion} including 2065 ficshter-bomber sorties of the Winth Air

Force and 1880 fighter and fighter-bonber sorties of the Eighth Air Force,
the total less to enemy action was 34 airera’t to flak, The Luftwartfe
offered no onposition to the airborne landines and no troop carrier alrcraflt v//’
were lost to enemy alr action auring the airborﬂe phase of the NEPTUNE
assault. Although it is known ®hat the air prégrams of isolabion of the
" battlefield and direct support helpedrin denying the enemy effective use of
couﬂtermeﬁsures, and contributed %o the ability of Allieé ground units to
secure o foothold on the continent, the exact degree of cffocctiveness of the
D-day air efforts is not kmovn. Low cloud conditionms (10/10 overcasﬁ)'con}

tributed to the lack of visual and photographic records, and pilots! reports

E/’ All figures appearing in this sceblon relative to U, S. and British
tactical air operations have been talten from official U, 8. Army Air
Foree, British Royal Air Force and First Ailied Airborne Army records
of the World War IT asctions cxamined.
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on damage to the enemy varied zreatly. A rolisble systom of tactical air

—

control had not yut reamched a high state of development. As a result

ﬁﬁﬁﬁ%ﬁ@f?%?& bombed which woere not considercd pood air objectives, and
there woere cases vhers bettor results migﬂt have hsen attained had the
cffort been better controlled. In general, howover, tho lack of enemy air
opposition made it possible for illied tactical air forces to carry out
attacks con pre~-planncd military targets in the battle arca with rclative
case. Ihe resulting destruction to cnemy troops and equipment signifi-
cantly'roduced the cnemy‘é ability %e counter-atiack the combined assault.
It is not possible to detormineg from the rocords what propertion of this
tactical alr activity was in specific support of the airborne operation:

itsclf.

B, OPGRATION RLRERT

4 e e —— s A

4. Opcration MARKET in Holland had associated with it onc of the
_groétost anti-flak cofforts of the ar in Furope. Sincc the northorn broop
carrier route lay over cnemy Lerritory from the coast to the objéctivos,
whereas the southern troop carrier routs did so only after the initisl
point (IP), most of the snti-flak operations wore alony the northern routc.
Thu anti-flak ;ovcrago of the northsrn route flak positions aoparcatly waé
vory succcSéfui, sinco thers was little loss to troop carrier flights aiong
this route, WNot only were land battorics knocked out; but several flak
ships and bargces off tho Duten Islands wurc destroyed, The southern route,
on the‘othe? hand, was not as effeotively covercd by anti-flak cfforts.
Hers, as well as_in the Arrhem érua, froop carricr lossos.and damage were
rreatest. A total of 117 flak positions along bot£ routes wore bombed by
821 B-17!'s on D-dﬁy. Three B-17's wore lost to flak and 84 damagod.‘ This
foreo dropped 3139 tons of bombs, including 250 1h, and 120 1b, fragmentation
bombs, and 500 1b. éeneral purpose bombs. In addition 85 lancasters and 15
Mosguitoes of the TAF Bomber Command'dropped 535 bomhs on coastal bétteries
in the Walchoren area vhich were a threat to ﬁroop carrier'ﬁircraft and
- gliders. Yo British troop cirrier aireraft or gliders wore lost on D-day

(northern route) but 35 U. S. troop carrier aireraft and 13 gliders wore
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lost and 279 damaged on the southern route on D-day. It may be concluded
that the anti-flak effort reduced thereffectivoness of enemy flak installa-
tions, but did not, as was indicated by troop'carrierlloésas, neutralize
enemy flak completely.

5., In addition to the tactical bombine on D-day, missions of escort,
arca, cover over drop zonss sand landing zones, and gnti—flak patrols were
performed by tho U, 3§, Bighth snd Ninth &ir Forcess, by the Alr Defense Greatb
Britein, and by the 2d lactical Air Forco, RA¥, (Sorties flown into the
battle arca were in support of the combined LARIET-GARDEN assault in
Holland and it is zenerally not possible to soparato thoéo in support of
MARKET from those in support of the wholc opetation, exoept for cscort of
troop carricr forcecs.) Theso acrial forces prevonted onomy aireraft from
entering tho airborne battle arca in significant numbers, and from attacking
troop carricr air columns. They also assisted in the flak suéprossion
program, A total of 30 German aircraft cénsisting of 15 FE~109's and 15
FT-1601s woro sighted and engagod by 166 F-51's of the Bighth Air Forco oﬁ
cscort missions. Scven enemy ~ireraft were destroved to a loss of one F-51.
The cnemy madc noe further attempts on the trooﬁ carrief train on D-dav, ond
no treop carriors woere lost to chemy air action. D-day sortie rates for
cach of the above forecs were as follows:

(F47s
U. §. Eighth iir Foree 550)(F-38s
' (F-51s
U, S. Winth asir Force 166 F-5ls
(Tonposts
air Dofensc G. B. 371)(Spitfires
(ilosguitoes
Tcmpests

2d TAF, RAF 84)%Spitfires
S (Mosquitooes

The Deday summary showed an sllied loss to the sortics liétod.above of 25
4/C to onemy flak, 1 %o cnemy air and 132 damagod by encmy flak, with =

loss of 7 cnomy sireraft to .Lllied sir action. Dwday air claims against.enemy

ground aebivitics in the battle orea are as follows:
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Locomotives

R R box cars
Staff cars
Mrtor Transport

ggﬁfgpxed Egmaged

4
93 3
3
20

Ho o -3

Qgptroy@d_'Damaged

Tanks LA 1
Misc. Vehicles 2 0
Flak and guns = 59 89
Misc. Bldgs. 1 12

This %tabulation illustrates the type of data which can be obtained from Air

Forece records,

It 1s clearly indicated in the roferonce cited in Footnote 1

that the relationship between air elaims and actunl damege achicved is un-

knmown but it is known that, for various reasons, such claims are usually

optimistic. Horeover, it will be appreciated that it is difficult %o

associate such datn with the outeome of the actions of the ground troops --

which is what would be requirod to e¢valuate the offectiven.ss of %actiocl

eir support to ground troops. Finally, pracgticnlly no airborne unit records

cecontain the data nucessary to show in whet woy or to what degroe ground

e

——-——W . - .
Fotions werc influonced by tactical air cetivity in tho oporations studiod.

T L divorsionary program we.s carricd out on Dedey an i ch dummy

parachuto drops wor¢ executcd by 20 sireraft of the Ra¥F Bombor Commond.

Thesc drops were made in three arcas 15 to 20 miles northwest of tho Nijmegon~

4Arvhom Corrider.

These dummics wore accompaniod by firing dovices with

instantancous and delayed fuzos so as to simulate carbinc and machine gun

firing. German intclligenco overlays show thnt those were bolicved to bo

actunl drops until D 4 4. Ln immedinte force wes sent azainst them, but

the eapture of an Allied Tield Order on D-day rovealed that the wnin threoat

to thoe enemy lay in n differcnt erca, It is evident, howcvor, that this

effort, even though not strongly counter;nttacked, diverted a certain {but

unknown) amount of encmy attention for approximstely four days.

7. The weather, which was cxecllent on D-day, began deteriorating on

D 4 1 ab 4llicd air bnscs. Tho cloud oover wms 5/10 to 8/10 and the ceiling

varied from 2000 to 3000 foot. However, the ceiling and visibility in the

terget aroa woere good. Gorman forecs in the Roichswald hed launched a

“sovore counter~atteck placing pressurc on the 82d .sirberpe Division, . ozl

~

B SR s

for dircot air support to assist in dealing with this threat was sent out

and o force of 97 Spitfiros and Mustangs of the 24 TuF arrived within 1 hour

m‘ﬂ—_

and 30 minutes. This is the one eloar out oasc in which both air and ground
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foreco rccords agréo'as-to tho re@uust, dispatch and delivery of dircot air
support. In none of the chords, however, 18 thac exset offoct of tuo
attock én the Reiéhswald shovm., (8everal rocords of roquasts by troops for
dirccet alr support heve becn found but in only onc or two cnsos can 4t bo
dotermined whether the sﬁppﬁrt was givon ond in no case is it-indicated
what its offoet ﬁny have been, This doos not imply that much of the air -

support roquested mey not have beon given. It indieatos only tant there is

no evidence olthor way.)} Ailso on D + 1, 246 B~24's of thc Eighth Lir Foree

9droppod 782 tons of supplios in all div1sion arcas, with » loss to fin k of

13 B-241'5 and 80 dqmqaud. Tﬂctlcﬂl air sunﬁort elnims for D 4 1 arg as

follows:

Destroyed Dumged ~ Pestroyed Damnrod
Locamotives 7 0 . ZJadar Positions 1 0
Box Cars - . 20 14 - Flok Positlons -39 19
Staff Cars 8 0 Lisc. Bldgs., 4 4

FKotor Tronsport 76 24 ~mmo . Trucks 8 1

Tho sume remarks and limitabions apply to this listing of claims ns wore
‘glven in paragr#ph 5 concerning D-day claims. During the D 4 1 acti{itias,
90 ME-109's ware éngaged.by-fightors of tho Eighth uir Force escorting troop
carriecr formatiqn;. Thirty=five onemy A/b were dostrqyad and ono damaged.
Eighth 4dr Force lost 17 4/¢ to cncmy‘air action. fAlthough enemy air
reaction wns much stronger thin on D-day, thls oncmy effort had no ainnlfl-
ennt offoet on the Lllied ground situation, and the ¢scort of troop ecrrier |
opcrations wms again completoly effcotive, in.that no troop carriers were
lost to cnomy air nction. |

8, OnD % 2, wenthor had deteriorated to visibilitics of one to two
miles, ccillngs of 1500 and 2000 ft., with eloud cover from T/iQ to 10/&0
- ovur-cast, This conditlion curtailod ullied air activity, ngntymfour eneﬁy_
aireraft strafed troops 1n the Arnhgm arce. 2t intervils all during daylight
hours. although weathor wes bad at the .llied air bascs, 1% was not pro-
hibitivo on the cnomy adr bascs within range of tho battle area. This
nspect produced an obvicusly different effcet on the airborno'opqrations;

as 1t pormitted the cnomy. temporary loeal air superiority during the
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morning operations. Later in the day, 127 Spitfires of the ADGE dnd 182
F«5ls of the Fighth Air Force managed to get intd the 'area, The 182
F~5ls cngaged 126 cncmy ME-109s vith tho rosult of 23 cnomy destroyed to
9 F-Bls lost in alr action. |

9. Bad wonther porsisted on D 4 3. Tha flak inlthe Arphem o oo was
intonso-and.qoourate on this day. Wo ecnomy airersftwore onoountered.in the
gencral battle area by 4llicd air forocs, but throe fishtors out of 248
.DGB sortics, and five fighters out of 679 U, S, 8th 'F sortles were losk
to cnemy flak,

.10, On D 4 & wonthor wis ~goin unfavorable. Slight improQamént ia
the aftornoon permitted airlift of supplivs ~nd ¢ houu 80 er cent o1 g
Pollgh Porachute Brigade. approximatoly 100 on my £i htors wers lying in
wedt for the return of tac troop corricr cireraft. fhosu encmy fighte“> were
ongegod by 137 fightors of 4DGEB and 95 fightors of the 8th 4F, whioh
resulted in an onomy loss of 20 ;/b and 4 daﬁagod'to an,gllicd”loss of 3.
No troop ecarricrs wore lﬁst.

11, No illiocd oir opcrations took placc on D 4 5 on account of pro-
hibitivc.woather. Despite tho woathor over Ailiod B80S gndrsnrouto to the
baftle aren, 10 enemy FW-190s wore sighted over Costerbeek, but no actual

" attacks on ground troops were reported. The Gormans haﬂ out.tho supply
corridor néar-Voghel with'sd tanks and 2 battolions of infantry in an
nttwck from the onst. .Th@ 101st supportoed by olements of the British
Thirtieth Corps forccd the onemy to withdraw the following morning and the
supply channcl wrs roopencd. Mis wos accomplished with no tacticnl air
support. . | _. |

12, Tho Luftweffo réaction on D 4+ 6 wns the strongest yet met .
Veonther had improved ond permittod 489 tronsport and 448 vlldur sortivs to all
airbornc divisiocn arogs, The onemy attuck@d the cscortlnb “lllud fighters
with 136 Luftwaffe ciroraft. Thls offort wos ongaged by 588 fighters of the.
84h USLF Whloh rogulted in o loss oi 8 onomy.¢/b and 22 U, 8, alreraft.
There were ne troop corrior lossossto cnomy oir cotion, but 2C 4/c and

1 glidor worc lost to flak.
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13. dn D47 only most éritically nceded missions were flown becousc of
bad wosthor. Forty troop carrior aireraft werc dispntched to the British
lst Airbornc Division oree and nll wore dnmagéd by flak. During the day the
Luftwnffe,iﬁ unknown strongth, strafed troops in the irvhem area. Although
36 Spitfircs oscortad the traﬁsports and 22 Typhoons provided area cover,
thore was no air-tornir contnot with the enomy and no.troop enrriers were
lost to cnomy air notion,

14, On D48, ﬁ@atﬁer impro#ed sufficiently %0 permit direet oir

- O T
support to ‘the tr00ps 1t Arnhom, Units of 24 ToF, RVF strafed enemy guns

,,.»,..a\ww-r’

andﬂfggaps T bombcd'onomy guns cnd mortars, Onc hundred iE~108s, FW-190s,

and JU-88s wero engaged by 96 fightqrs of »DGB, rosulting in 36 cnomy lossos
to 5 LDGEB losscs. Fifty ai:crafﬁ of tho sbove encmy foree woroe JU-88s which
attemptod to bomb tho bridge at ¥ijmogenm, Cno bomb hit the bridge but‘tho
bridgo romained passablo. | | |
15. On D + 9, tho MAREET-GARDEN opcrations officially eamo to‘a close.
’ The wonthor, which prohibited morning pperatlong Improved sufflciently in
the afterneon to nirland tho 1lst Ligﬁt Anti=fidrernft Battery and m Lirborne-
Fngnrd Delivery Lirfiold Group (British Units) on the air strip »t Grave.
There were no losses to the tran;ports and eseort was uncventful. Howevor,
250 armed reconniissance and 100 anti-flak prtrol sortles engnged approxi-
. matoly 112 enomy F7-190s oand ME-109a. Forty cnemy aireraft srere dostroyed
to a loss of 2 aifcraft-to . §. 8th AF ond 1 to 24 TAF, RAF. |
16. The following is o summery of statisties on tactical oir suppert

opcrations for M.AKET-Gi.RDEN:

4/C Dispstohod w/gpgggg '@numg‘gxb Cloimod

Bth F Fightors 2273 87 Dostroyed 160
8th aF Bombers 1127 - 18 ~ Probably lost 7
gth 4LF Fightors =~ 209 1 Drmoged - 38
air Def. Gy B 1e27 ' 13 :
2a TAF, RaF | 534 7 (an cstimatod 526 onomy sortiecs
RaF Bombor Com.. 402 2 were encountorod)

Totals 125 | |

17. In sum~ry, it is evident from the above that the A1lics had o
degree of.air_superiority sufficicnt for daylight troop enrrior operntions.

The air esoort progrnm-wns complotely successful sinec no troop onrricr
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nireraft or gliders woro lost to onomy odr. _although the wllied anti-flak
program was intense, and evidontly otbained considernble sudesss along the
northern route, serious losses to fiak occurred on the southorn approach
routo nnd in the Arnhom arca. This suggosts that some of the offort gilvon
to cscort might hove been bettor dirccted to'anti—flak missions along tho
southern approsch and in the Armhem area. Bad wonther socriously curtniled
taotienl rir oporntions in dircet support of and in isol-tion of tho battlo 7
arco. In addition to 2 scrious weather effeet on t”OtIC”} air oporations
1% nppears that heevy air traffic during escorted troop e~rrier operations
produccd n further sdverse offvot on air suppert of-grbund eporations by
C2d T.F, RuF. Tho'following is quoted from'"Report of Taebkienl Lir Opcrations
in huropc " preparcd by tho Army'ulr Foreos Evaluntion Boord in uuwust 1945,
to illustrato the offeet of this rustriction:

Minilo Bighth .ir Forco fightors woro cseorting the various lifts

of airborne troops and thoir supplics:in the battle croe, it wos

not possidle for tochnienl ronsons for aireraft of 24 TLF Yo

oparate thoro ot the same time, Consoquently evailablo oir effort

wos wasted and the troops on tho ground could not receive the

dircat air support they roguired sghinst normal ground targots.

- This was omphnsizod by weather, as thore wore only quitc brief

periods whon any air foree could oporate. The lst British Airborne

Division roceived practically no cooperantion at all and tho

Americean nirborne divisions little more until all airborne opera-

tions woro over. 83d Group of 24 TLAF has vrovided grent asslisbance

to all previous Sccond .Army operrtions, snd this restriction wns,

therefore, o sorious operationnl hendienps It 1s essentinl that

some qlturn"tlvo gystom be devised, so thet ground forces, includ-

ing nirborne troops, arc nob dCDPlVCd of air support rt vital

porlods-"
In general it moy be said that dufing the MARKET-GLRDIT operations nir
suporiority wns moinbained during troop corrigr opor~tions in the bottle
arcn, isolation of tho battlefield vos not complbtuly ﬂccompllshod, snd
direet nir quport olnycd an apparently minor role in duturminlng the outeome
of thc ground o.ctions. The stote of the woother wes o grontor ho.ndicap to
the 4lliod air Forcos thon to tho onuvmy. While 1% moy hove beon o footor in
pr@vuntiﬁg the Luftweffe from putting up o maximun offort, it kept the Lllics

from bringing to bear the full weight of their air power in torms of con-

tinuous air supcriority over tho bnttlefield;,intordiction and diroct stupport.
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Ci OPERATION VARSITY

18, Opcration V.RSITY took placc at o time whon allied alr powor was
ap@roacﬁing its ﬁoak and tho ‘strength of the Luftweffc had been scriously
dopleted. Encmy air activity wos sporadic ond almost absent closc to the
front lines. Tho GAF wos wnusunlly cautious and did not scek combat,
Rocords indicate only 2 41licd aireraft lost and 2 damoged to onomy air
netion in tho VARSITY battle arca. This single instrnoe cccurred on D-day,
ot which time 35 ME~109s nand 30 F-190s wore engagod by 370 U, §. olreraft,
or a part thercof, of the U, 8. 66th Fightgr'Wing. 0f the 685 encmy air-
oraft cncounterced, 44 verc dostroyed and 10 damnged. There werc no troop
carricr or glidgr'losses to @ﬁeﬁy air netion, The flak supprossion offort,
on the other hond, did ndt mcet with the desired nmount of succcss.

Rccords ‘indicate 52 troop corrior sirverafl, 3.28 gur.cunt, lost nnd 348
demeged by onomy flok. Dospite the attacks én knowm énemy flal positions
by sorc 370 sortiocs éf the U, 8. 9th air Force and 2d TAF, RaF, plus some
additionai‘fightorabombor spucial anti-flak missions (numbers ﬁnknown)
immcdiately prior to tho arrival of tho troop corricr forees, thoro still
romained sufficiont flak in action in the battle arca to causc significant
troop carricr losscs. It is ovident that the flak supp;osgion progrem wos
not as successful as wns anticipated, ond probably should have been more
intensive. (Part of thc anti—fiak program for VARSITY wns carticd out by
artillery fire and was, in general, no more offeetive than that excouted by
tacticnl aircraft,) é/ |

19, Dircet air support of both the ground forces and of the alrborne
troaps on the ground in the combined Rhine nssault wes provided on D-day.
It is difficult to nssess the value of direct support to the airborne forces
alone beéauso the missions weré designed to soften up cnemy rasistonce in
the whole battle oren. Mcdium bomber forees attacked éightoon\towns known

%o have been preperod for defense by thc Germans. In addition, fighter-

1

{E/ Sco British Oporationst! Rosearch Report, "German Flek and allied Counter
Flak Moagures in Qporation Varsity (asirborne Landings in the Rhine
assault)™, No. 2, 0.R.S, and 0.R.8. 2d Tactical ilr Forec Joinbt Roport
No. 4, 7 July 1945,

et —— e p————
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bombors made ntbtacks agninst onemy gun and mortar sites, nnd enomy forwnrd.
; ! . : : .
positions and strong peints, and armed reconnaissnnce wns maintained con-

tinuously in the aren. During the course of oncrations on D-dev there wore

Tifif#ESEE-EEﬂEQStS by the Forimpd Vigusl Control Party with the British

6th .irborne Division, ~nd nonc from the W, S, 17th Airborne Division.
’ e T R rar e
(However, it is pointed out in Enclosurc G thot the 17th had severe diffi-

cultics with ground=to-nir communications on this day). In the trcbical
—— . '

o~
air support of thg British 6th Division, cnemy torgets were hit on on aver-

Prom the time of rogucst from combot clumunts in contret

with the oncmy. Qut of 26 roquost miséions controlled by the Forward Visunl

Control Party on Dk} 1, four werc in the 17th Division scetor, and 22 in tho
“British ccctors ggdin on D + 1, the avepose~fiince delay in gotting alr

" support to tho combat clamonts was tor the request wos mede.

This appears o b tac BCSt LVOrage aéhiofod by the tactienl nir contro}

syétom in support of airbornc opurations in Buropec. . systom of orbiting 22 E
of proplonned and scheduled fightor-bomber aireraft in the battlo arcdwns

usod. Thesc aireraft wore called by the FYCP and assi~nod tnrgets which

they attacked Aftor being visurlly vectored by the FVCP. The targets
ncecopted were attacked with roekets, ennnon ~nd hombs, ia mony cases wwithin

300 yards of friendly troops.
ety
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20, Ex~minction of taectical air operations associnted with o erations
P

NEPTUNE, MLRKET and V.RSITY loads ©o the following comnclusions for theso

operstions:

a. 4 sufficicnt degroe of air supcriority wos meintainod during
troop carriocr operations to provent lossos of troop earricrs to enomy
nir nction., It is indicated that a cortain degree of air suporiority
must exiat in the marshalling aroas, in all troop enrriocr routes from
thoso arcns o the drop and landing zoncs ond return, and in fhc drop
and landing arecas whenever any of thoso areas or roﬁtes is in use by

troop carrier ~ireraft in order to keep troop carricr losses to encmy
air action within neceptable limité. It is notb nossible to detormine
what the mininum requisite degree of nir superiority must be from the
oporetions studicd horc,

23 A11 L1licd troop errricr losscs To sneny action were causod
by flak or othor ground firc. IT was, cecordingly, importsnt to
roduce flak and atbtompts were wade bo do this by toctienl alr action,
It moy bo concluded that the anti-flak offort reduced tho cffoetive-
ncss of cnomy flak instollotions, bat did not, as was indicated by
troop carricr losses, neutralize enemy flak completely.

oo Although o considerable amount of air e¢ffort was applicd to
igolation of the battlefieclds and interdiection of cnemy movement, no
conclusions with adequate supporting date cen be drawn as to the
effect of this aebivity upon the progress qf the ground battles in
these cperations. Enémy movement was curtailcd to a considerable
oxtont but not prohibited.

X The records on direct air support in the threec opcrations
studied indicate the courss of development of this c.ployment of air
power, but tac amount of such dircet support received by airborne
troops appears to nave played a relatively minor role in detormining

the outcome of the ground actions of airbornc troops.
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