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This Study represents the view of the Operations
Evaluation Group at she tlme of issue, and is for informa-
tion only; it dooes not necessarily reflect the offisial
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Oporaticns Evaluation Group (Op 374), Office of the Chief of
Naval Operatlonss

When this study was issued-originally is was
classified Confidential. Subsequently it was.
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This study is based on a Pacific Flaet Evaluation
‘Group Memorandum, entitled "Chnaracteristics: of Naval.Shore 4
Bombardment in Korea: May 1951=March 1952".

Bditorial revisions have been made in the original “
text to make the version published here conform to the
‘otyle and form of other OEG publications.
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:CHARACTERISTICS OF NAVAL. GUNFIRE SUPPORT IN KOREA
AB3TRACT

~Ships of the U. S. Navy flred over Lil;000 rounds. and
2000 missions agalnst shore targets in tho perlod May 1951
theoughy Mareh 1952, The great bulk 0f thess missions (over
90 parcent) was Seinch fire, mainiy by destroyers.

Detalled reports of more than 5,000  of thése miazsions
havo been received as part of a special data collection pro-
gram by tho Pacifle Floet Evaluation Group. These reports
provide statistics deseriptive of the employaent of Naval gun-
Jdre- during the period.. Tney show that:the:-enemyts: transpor:
tation system was tho primary target for the dastroyers!' five,
recaiving about 1/3 of the missions. The main batterles of
the heavy ships were used primarily against personnel targets,
hovwever, and thelr secondary batteries wore used primarily
against gun emplacements and othor weapons installatioha., The
majordty of 2ll misslons was for the purpose of destruction, -
with harassment the second most frequent purpose, Neutralizae-
ticn was listod as the misalen purpose 1loss than 40 percent of
the time, emphaslzing the fact that Naval gunfire 1ike other
weapons in this static porind was employed mainly with & Yong-
tom pay off in mind.

Economy of effor: becomes a factor of importance under
this condition of employusnt. An indication of the extent to
which egconomy of effort could have been practiced is the extent
to vhich gunfire missions were unobserved. In keeping with tho
goneral emphasis -on destruction, this category of mission was
corparatively well observed, with less than 1/4 to 1/3 going
wodbserved. Virtually all harassment missions, however, and
103t neutralization missions were unobserved, Over-all, nearly
half the total missions were unobssrvad. Also, expeaditures on

unobserved missions were so small, it is unlikely they were very
offloctive.

Over 2/3 the l6-lnch destrustion missions were clakined
by observers to be hizhly succossful. Over 1/2 the 8«inch do=-
struction missions when observed were claimed highly suecess-
ful, end about 1/3 tho observed S-inch missions were so regard-
ed. The 6-Inch .destruction misslons had the smallost percent -
8go, about 1/5, _{.‘p the highly usuccessful category. However,
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more detailed study -of effectiveness indicates that criterin
for effectiveness differed from onre caliber tattery to. "notncr,
so that comperisons. between ship types which might be implied
by the :ebove are not. rellable.

When an -attempt is made to analyze the I‘actors which
-should influsnce: the effeetiveness of the ‘migsiona y. 8 ‘imber of
snomalous results are obbtained., It appears thaet éither too
ruch credit for effectiveness was givon the lighter projectiles
Y ‘observersy or too little given the larger projéctiless On-
w3 othsy hand, all batierics and ﬂarticularly the heavy batter-
ies appear o be credited with unreasonably accurate shooting at
longer renges end against small targets.

Tuere- ¢ .an. indication, confirming previcus -studies, that-
ghip spotting leads to less effoctive missions than ground or
air spot. Little difference betiween conventioral alr spot, hell-
copter spofy or ground spot coulc bte found.

‘However, the r'a,jor conclusion to be drawn from the attorpt
at detailed analysis of the Gunfire Support Forms .is that the
requirements for reliable amalysis 6f the factors influenocing
econory and effectiveness are not met by the existing combate
data collecting programe The sole means of assessmont of effec-
tiveness was visual observation under very difficult conditions,
and the criterion for this assessment depended mainly on the ob-
server's judgement. Consequéently, the reported assessments of
mission effectiveness must be regarded as inadequate for reliable
analysia, end absolutely no valid conclusions regarding the ac-
curacy of the gunfire can be drawn.

Apparently visual observation of effectiveness and of ace
curacy under the difficult conditions of combat does not previde
a firm basis for the study of the basic elements of weapons per-
formance. A means for determining the physical effects capabile
Jtles of various caliber projectiles is in proving ground tests
under controlled conditions. This should also be true of the
determination of the relat:lve capavilitios of various spotting
methods, although no such program now exists. However, for the
evaluation of the accuracy of shipst gqunfire under combai ccondie
tions and of the efficlency of s?otters, it appears that photo-
graphic means for recording the all of shot must be provided
comhat forces at least on a pszrt time or small scale basls, and
that present methods of observation are inadequate.-
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OPERATICKS. BVALUATION GROUF
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CHARACTERISTICS OF NAVAL GUNFIRE. SUPPORT I iOREA

(a) OEG study No. 418 MAnalysis of Naval Guniirve Sup-
port in {ovec" Soeret 27 Apr 1951

(b) OEG Study No. 461 '"inalysis of Cortaln Korsén
Gunlire Supphort !lssions Performed by the USS
MISSOURI (53-63)" Secret 25 Oct 1951 |

(¢) PacFLItEValGru Research lMemorandiun No. 19 'Utilis
‘gabion ‘oL USS: iEW: JERSEY (BB=62) ‘in-‘Gunfire Support
Mey-Yovember 1951 Conl ,

(d) Operations Researéh Center Study 13- "Number of
};‘g%nggugoquircd to Hit Small Targeta" Conf 17

(o) Operstions Research Center Study 32 "The Rela-
tive Effectiveness of Naval: Projectiles for
Neutralization" Conf 17 Aug 1945

- *

I. INTRODUCTION

During the Korean Var, ships of ths United Shates Navy
neve been oprosed neithor by an enomy surface fleet nor by an
affzotive eneny eir lores, Naval gunfire has instead found
exploynent almost excluaively agalnst shore targets., With tic
véry important exceptlons of such operations as the Hungnam
evacuation and the Inchon invasion, even this employnent has
diffored considerably In its Intent and nature from the trsdal-

-,

tional saturation type bombardment during amphibious operations

vhich in World War II ccenstituted the main use of Naval guns
ageingt lond Lasrgote. Instead of an intonso, concentreted, oub
falrly briel bembardment ccordinated with friendly troop move-
mants and .2th neutralizztlion of the eneny as its primary ob-
jeetive, Naoval gunfirs has supplemented tho role of artillery
and aly borbardment in what, sinco June 1951 at least, has besn
& falrly static land war,. -

In October 1950, in anticipation of the probable exteon-
sive use of MNavael guns against land targets, the Pacific Flacs
Evaluation Group began 4o supply U. Se Navy ships of the Paclr-
ic Fleet with special forms, called Gunfire Support Cards, for

¢ me\\"\&Q ‘r;
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3 2, ekt vas dueballs of missions 93:3.:1.... shove te*p‘ets. A
¢ o T la oo ,",Ex a Pomioin sl K o in aepondiz Al It was hoped
. - Lo credn L b off Blires Pames, beusidas providing statistics
> & .*...3\,;.'1,3‘;;.». ol euplondant e:n\. z;o*:r 21 1’:‘gct1v»n 88, would
- fasdcabs vnub :oc‘:oms most greatly intluenced effectivencss
S 3 and how effsctivenscs end éconcmy nilght. be incrsased.
3§ Preiluinary resulbs of the analyeis of the Gunfire
5 - Support Cands vece tmdf hrough Dicsmber L9'-‘,0 ware revorted
}&é In refevency (2). The panlive support mizsions of U3S Iis-
u SOURI (3B-63) during Pebruary and March L9S)1 weré analyzed
. in vefevence (b), and theose of USS NEW JERSEY (2B-62) from

Moy through lovember 1951 in reference (&)» Many of the
O‘XClu.slu 3 of those studies were scosq'rily tentatl ive,
slice thoy had to. be bassd on rolztively fow nissions ol a
p:a.znsl;ula*' sypee.  Sinee Moy 1951, hovsvey, mors than 5;000°
Guniire Stpport Cards have been recelved i‘rom two battleshlivs
fivé hesvy cruisers, one light cruis sory and thirty-one des‘aroy-
or typese Although over 20,000 missions have been fired dure
Ing this period, 1t was hoped the sample reported was suffi-
clently large to crew cenclusions which would be statistically
»elisble.

2]
o
e
RS

3

B

.

As will be snhown, housver, the erliteria ugsed by observe
*s to assess mission Cff?CviVul":«’S appears to have differed
smeh from battery to battery that it is impossible to ob-
t.,i.x reliablo compu.rivon of the relative effectiveness of the
various salibers of projectiles against the targets encounter-
ed in combat, Fhrtbemmre, it appears thab tho salvo number
ol the first hit was r«.portcd only for the more agcurate mise
sionse Consecuently, it has been .’unpossi‘*la to obtain a ecal-
; istic evaluablion of the accuracy of ships! batteries under
cozbat conditions.

PRETUIIL Frgs

N SN

. However, bthe remainder of (he data frowm the Guniire
Lpodt Poriss poovides scisldsrable information on the way
duval guntive was smploycd, tho distribution of effcert over
the cueuy barget syster, spotuing tecluiquss used, and expon=
¢itures on various tavrgece conasidesed by-the ships to have
boen required to give .mcis: actory vosults.,

The purpose of this study is, thorelore:

(1) to swmierize the descriptive statistlies wilch
characterize the utilization cf Naval sunfire in
Korea and which are of historical int am,.,b, and
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(2) co shou that the réquirements for reliable mnalysis
of tho factdrs Influsneing econorTy and efrec’ca.vme.,s
aro not metb b:r tho pregsont coumbat data collocuion
progran which. relies solely on subjective and uncer-

tain visual obsewation of results.

II. SOUR"E OF Di A\TA

With the exception of total rounds expended, which is
availablo from another source, lnformation on the Gunfire Sup=-
port Cards covers only a portion of the total shore bombard-
nméfit missionss This is because not all destroyers were nasked
to: suomit Gunfire Suppors Cards, and for thoss destroyors end:
heavy ships whieh were asked, there were inevitablo bresaks in
the conbtinuity and usability of the reporting. However, no
systematle selection of ships and missions nas been detected
in the: reporting and it will therefors be assumed that the

. Gunfire Support Cards which have been received are randoml

- distributed among the various alements constituting a mission
end hence talkten together they fori a representative sample.

. : Tablo I shows the size of the sampls for each battery type,

* end the percent of the tobtal rounds expended during the period

vhiich were reported on the Gunfire Support Cards.

TABLE I
SAMPLE SIZE AVAILABLE FOR ANALYSIS
Samiple 51%6 by

ﬂ Number Numbeyr lpercent of total $
‘ Gun caliber!iof missions|of rounds ‘t rounds expended %
16 inch ' 391 bk Q 83

. 8 inca | 643 1l, 16 S

6 inch | 171 3,185 ] 70 g

TOTAL HEAVY] 1,205 | 19,212 | 59 |

Sinch J L,051 | 67,768 | 18

’ Ny
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It 15 apparens that She 6-inch and lé-inch firings have
baen i'airly cormletsly reported, uith 70 porcent and 83 parcant
recpectively, of =11 rounds expendod being includeds Although
only 52 percont of the 8-inch rounds and 13 percent of the 5-
inch rounds were renorted, so many of these missions were fired
that an even larger sample of data is avallable than for the

6=inch end 1l6-inch batteries.

Not all reports are cormrlete in 2ll detalls, so that
vhen further breakdoims are required the totals shown may not
equal those in tablo I. Rsporis when ellminated from sudsequent
analysis were excludad because of illegibility, lack of entry
of the element being considered, or inconsistent entries which
could not be resolved. Such exclusions should not affect tho

‘pepresentativeness -of ‘the remaining samples

The ships roporting and the dates covered by ths reports:
received are listed in appendix B.

III, THE CHARACTER AND EXTENT OF THE SHORE. BOI-!BARD}IENT

A. AREAS OF ACTIVITY

The areas of -“incipal Naval gunfire activity in the
period May 1951 through March 1952 were four:

(1) Bombline area - support of two offensives by UN
troops (May-June 1951 end.September 1951) and sus-
tained but fairly low intensity harassment of enemy
troops during the rest of the time.

(2) Wonsan area = continuous harassment and destruction
of city, destruction of transportation targets,
shore installations, and shore batteries.

(3) East coast aréa Hungnam to Chongjin - destruction
of shore installations and the coastal rail and
highway system.

(4) West coest Haeju to Chimarpo = support of commando
and guerrilla ralds. .
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7, OYER-AWL NAGKITUDE OF EFFORT

Infoxnation on tho ovor-all magnitude of ths chore bhome
bapdnent effsrt cunnot be obtalnod Jrom tho Gunfire Support
Cardz, alned they wsra not conaslstontly sutnittod by all shins
¢n all missions threushoud the porlod. Avesilable from repoxts
to CCHSERVPAC hoivever nre fisures on totel cxrmmition expondi-
taréa by callidbov of rounds ‘he average expenditure ner missiua
can be obsainod for eash caliber gun {rom the sarple of Gualire
Suepport Cards which is avallaole., If 4t 1s assumod that the
agapla of misaions reporied on the Gunfire Suppert Cards 13 re-
prasensative of the missions as a uhole, an estimaie of the to-
tal nuuber of :dasfons fired by each type of battery can be odb-
tained by dividing the total expenditures by the average expend-
iture por missions Tablo II shows these measures of total of-
fﬂ“,:f“ v‘“hx:t”.t*“ :b&tt.m‘

TABRLE I

OVER-ALL MEASURES OF XFFORT:
BAVAL GUNFIRE IN KOREA, MAY 1951-HARCE 1952

Avorape Total ercent
roundait* pep o total
d| nission. ! i missior
11.3 . 4713 240
18.1 1 5.0
18.6 'hg. | o0
6.7 22,8 92.0
16.7 24,820 | 10040

# Rounds expended through Des 1951 cbtained from
PACFLTEVALGRU Interi Evaluation :Report No. 3, Chapter 1l.
Rounds expended Jan-Mar 1952 furnished by CONSERVPAC.

## Migsions estimated from total rounds expended by
dividing by avorage expenditure per nmission obtained fron-
Ganfire Support Cards.
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The significant feature of tablo II is the vast prepon-
dorsnce of S-inch fire over all other types. The Seinch tat-
tories fired nmore than teri times as meny nissions and rounds as
did all heavicr callbers combined. Of tbe heavier batteries

tho 8-inch constituted the larpest category for both missions
gnd rounds. Thore is little differcnce in .average expendifures
per mission for 5, 6, and 8«~inch batterios. The lé<inch batter-
ies however fired on the average only about 2/3 as many rounds
por mission as the lighter batteriese This will be discusged

in nore detall later.

‘6. DISTRIBUTION -OF EFFORT BY TARGET TYPE

A large variety of targets was reported on the Gunfire
-Support-Cards.. In.terms.of military .significance. they .can:.be.
classified into ‘seven major categories. These are:

(1) Personnel targets - troops in various dispositions.

(2) Transportation targets - bridges, tracks and high-
ways, vehicles, locomotives, oto.

(3) Weapons installations - shore battories, gm eme
‘placements, morter positions, tunkers, etoe.

() Shore installations = faotories, warehouses, tuilc-
ings, eto. . :

() Military installations = supply, fuel, end aumo
-dumps, cormand posts, headquarters, etec.

(6) Areas - towns, cities, assembly aveas, etc.

(7 n:va targets - ships, landing ovaft, mmall boats,
g {1

The ag:emc targets vhich were reported by the various ships
end-olassified into the seven major categories are shown in
node detail in appendix C.

8inse S~inch batteries, and particulerly the destroyer
S-inch batteries, sccounted for the great bulk of the mizsions
end rounds, the way in which the destroyer missions were dis-
tributed among the various targets shows the general dlvision
of effort as a whole over the target system. The distribution

10 7
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of effort of nprroxirately 2,900 dertroyer missions for which
the Gunfire Support Cards specified the ‘tarseét is shown in
table 11X,

TABLE III

DISTRIBUTION ‘OF EFFORT BY TARGET:
DESTROYER MISSIONS

Roun Hisslons

Target type (percent)
Transportation targets \ 3l
Weapons- installations }ﬁ
Personnel -targots ! 1
Areas 13
‘Shore .Installations 15
Military instellations . 7
Navel targets 1

b

By far the largest part of Seinch dés‘t"roy‘er nissions
and rounds (and of Naval guntire as a whole) during the period
was directed against the enemy's transportaetion system, This

‘pefleots the general importance of the interdiction campalrr

during this period. The remalning destroyer Seinch missiors
were distrituted among the other major categories of Largets
in the following order:

weapons installations,

personnel targets,

areas,

shore installations,

military installations, and
) naval targeta.
Weapons installations recelved somewhat more than their share
of the rounds, ruch of this firing being of a counterbattery
nature which continued until the battery was silenced.

The heavy funs were employed quite diﬁ'erently. Neg-
lesting for the morent the one b=inch cruiser reporting, the
employment of the main batteries of the five heavy crmiisers

‘ \‘;\@
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and two battleshiipvs which submitted Gunfire Support Cards is
shcin in table IV. )
TABLE 1V

! '  DISTRIBUTION OF EFFORT BY TARGET:
HEAVY CRUISERS AWD :BATTLESHIP MAIN BATTERIES

; ’ Missions

1, Tarpet. troe {percent)

‘ Pe'sonnel 35 38

£ Pransportation. . 4§ 28 | 21
Military installations U 17
Weapons installations i 17
Other A 9 7

“_"l'hul, the primary employment of the ébi,nch and 16-inch
guns during the period was against personnel.targets, and moat
of this was along the bombline on missions requested by friend- .

1y troops.

Transportation targets received slightly more than half
as many\ heayy battery missions as did persormel tergets, al-
though somewhat more than this proportion of rounds. Weapons
installations,.and military installations shared fairly equally
the bulk bf ths remainder of heavy battery fire., As ocean be
14 seen from‘appendix D, where detailed atatistics on each battery

are presented, more of the léeinch fire went to military instale-
%ttigngﬁzgm to weapons installations, but the reverse was true
.30 Q= ° . ‘

F The 6é-inch éxuiser missions reported show that expend-

— itures were almost evenly dvided among personnel targets,
transportation targets, military installations, and weapons ine
stallations. However, because of very hish expenditures per
4 nission against bridges, transportation targets received 21

porg;ntp‘))t the rounds tut only 10 percent of the missions (ap-
4 pendlx ®

Heavy ship secondary batiery fire was used primarily
against weapons installations wnich received 35 percent of the
rounds fired and 3l percent of the missions., Transportation,

1 12 ot% ‘& .
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end two battloships which submitted Gunfire Support Cards is
shoin in table IV,
TABLE. IV

~ DISTRIBUTION OF EFFORT BY TARGET:
HEAVY CRUISERS AND BATTLESHIP MAIN BATTERIES

‘ “ Rounas | Mlssions

Tarest tyope (percent) | (psrcent)
Personnel 35 38
Transportation 4 28 } 21
Military dnstallations || W | ar
Woapans installations U 17
Other 9 7

“ Thus, the primary employment of the 8-inch and 16-inch
guns diring tho period wes against personnel.targets, and most
of this was along the bomdbline on missions requested by friend-

ly troops.

.Transportation targets received sligntly more than half
as many\ heayy battery missions as did persomnel tergets, al-
though somewhat more than this proportion of rounds. Weaspons
S.natan:\iona..and nilitary installations shared fairly equally
the bulk of ths remainder of heavy battery fire. As can be
seen from‘apperidix D, where detailed statistics on each battery
are presented, more of the lbeinch fire went to military instsl-
%&tigngggm to wespons installations, but the reverse was true

o> 8-inch. : -

The 6=inch cxuiser missions reported show that expend-
itures wers almost evenly divided among personnel targets,
transportation targets, military installations, and weapons in-
stallations. However, because of very high expenditures per
nission against bridges, trensportation targets received 21
Per:;nt c)ar the rounds tut only 10 percent of the missions (ap-
pendlx D).

Heavy ship secorndary battery fire was used primarily
against weapons installations wnich received 35 percert of the
rounds fired and 3l percent of the missions, Transportation,

12 oD
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mtlitary installations, ond aréa targets shared the remaining
miszilons falrly evenly, although transportation targets again
received proportionately more than their share of rounds.

In genéral then, transportation targets received most
of the rounds fired bty U. S. Navy ships during this pe”riog@ ‘
since’ these wére the primary tergets of the destroyers which
dicd by far most of the firing, The primery target of battle-
ships! and 8«inch eriisorst miin batteries was persomel, ,
while heavy ship S5e-inch batterios were used primarily against
woepons installations. Detailed statistics are shown in ap~

. pendix D.

D; DISTRIBUTION: .OF EFFORT BY. MISSION PURPOSE

For most wissions, destruction was listed as the mis-
sion purpose, with haragsment end interdiction the second most
frequent purpose. Neutralization and .other purposes (close
support, deep support, counterbattery, and illumination) were
listed comparatively infrequently, although it is understood
that much of ths fire against weapons installations listed as
destruction might equally well have been listed as countervat-
tery. The use of the designation "harassment and interdiction®
should be understood to mean primarily harassment and the hemps
ering of enemy movement, rather than as direotly contributing
to the interdiction campalgn. Table V shows the relative fre-
gu:xécy with which various mission purposes were listed for each

aveoTy e ~ .

[}

TABLE V
DISTRIBUTION OF EFFORT BY MISSION PURPOSE
Destruotion] T e ™ |yeutealiserion]. othe
: struction and eutralizetion|. or
Gun caliber (percent) |interdiction| (percent) (percent)
L _{percent) —
5-%3021 ) p 6
estroyer )k
) g;ch ¥y | 29 l
eavy shi 22 ' 11
6-inch P 68 2% ?.
8=inch 63 22 ﬁ 9
l6-inch 56 26 11 ! 7
| e (S‘S 13
c,om@;a\;}wlar.
SECURITY\ ; ;70RMATION
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It 1s secn that for most batierivs over one=half to
twoathirds the missions wore Tor desbmiction and about. onge
qudrter to one-tiiird for haragshont end interdiction. The
sinzle excepuion 13 the Seinch batteries of the heavy ships
which fired 64 peresnt of their missions for harassment and
.interdicuion amd.only 22 percent for destruction, reversing
tho abovo. dist“ibution.

£ DT

The grest preponderance. for -destruction. and harass-
fient md inSerdiction missions and the relative infrequency
of neutralization missions enphasizes again that Naval gun-
fire during this period was employed with a long term pay-
off in mind rather than in its nore traditional role of satu-
.4 ration bomdbardment closely coordinated with the immediate
q - smovement::of Lriendly troops..

£
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o
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e,

2. ECONOMY OF EFFORT

‘Sinee the character of tho Koreen War became that of
a stitlc holding action, the principle of economy of effort
ove'n the long pull has been genérally emphasized as desira-
ble. One way in which economy of sffort enters Naval shore
bombardment operations is in the observation of effect, and
the cessation of fire when the desired effect has been at-
tained. Consequently, the amount of unobserved fire 15 an
indfcation of the extent to which this principle could have
been applied. Table VI shows the umount of unobserved fire
for each type of mission reported on the Gunfiré Support

> B0 - » 2y TRIREE
4
cer i e
R N I DT P R S T L\ S S N

Cards.
; ,‘; ‘ TABLE VI
PERG.JNT OP b4 ISSIONS WHICH WERE UNOBSERV&D
;1 l , Jaras snent , <
Gun celiber Do'at.ruction and ‘|Neutralization |Other|Total
e J{interdiction| _ R e
S-inch * '
(destroyer) 23 72 19 s | 43
| 8 6 66 w2 | 78
i eavy ship) 3 - 9¢ '
6-inch 32 91 83 25| 50
a * d=inch 2) 96 25 23 | k2
L 16-inch 2% | - 97 L9 131 45
| . "“ﬂag
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!
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It 1s socn from table VI that 4n general nsarly half
the fire wns unobssrved (78 percent -.of the heavy ship Seinch
{irs}, but that this varied considerably with the purpese of
the nissicue, For example, virtually all the ‘haragsment and
intordleslon missions :of the heavy ships were wnobserved, also
a high percentage of their neutralization missions, However,
when the purpose of the mission was destxiction only onoaquar-
ter to one-third went unobzerved. )

It should be noted that the destroyers were ‘outstand-
ing in the extent to :fiich they observed harassment .and inter-
dietlon, and nautrailzation missions, bub that even so, 43
percent of their firing which constitibod the bulk of thak
done by Us Se ships was wicbzerved, at least in the sampls of

rnissions reported on the Gunfire Support Cards.

F. EFFECTIVEIESS OF EFFORT

The assessment of mission effectiveness was mads for
only those: mlssions which were observed, of course. From
table VI 1t can bo seen that a fairly large percentage of the
destruction missions wers observed for all batteriss and that
in.addition 4 sufficiently large percantage  of the harassment
and interdiction missions and neutralizakion missions of the
deatroyers were observed, giving a sizable data sampls..

_ Sinse destruction missions constituted over half of
the effort of all vattaries (except é=inch) and since the as<
sessment of destruction can be made with least uncertainty,

the difference in effectivensss which characterized ‘the nain
effort of the dififerent bettories can be most rsliably indie
cated by analyzing thelr destructish missions. The relative
effectiveness of the various types of missions experienced by

enemy cen be st charaéteristically indicated by analyz=
ix}% ;lge destroyer fire; which eonstitukod most of the over-all
effort,

Two limitablons in the assessment of effectivéness
should be kept in mind, Ths first is that visual obssrvation
often under very ciffisult condltions was the sole means of
assessment availeble, A subjectivs elsmont is tresent in that
observars were asked to report tho degree vo waich the misaion
ashieved its purposo, vhatovsr that might bs; and the criterion
ol this dependad stronzly on the obsgrverts judgment. It was
realizad that this was undesirable; but without photographie
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roms no botter nethod could be devised. Aléo no. very objec-
tive eriteria were knovn for -dogree of fieubralization of de-
gree of harassment achieved. Iurther, later snalysis shows
that the standards for asuccsssful results differed from bat-
tory to battery. For eoxsnplz, the nunber of large-caliber
rounds required: for a given effect was. larger than would be
oxpected in view of the number of smaller=-caliber rounds re-
quired for ths same -effect. Thercfors, the rellability cf
the assessnent of nisslion effectiveness is rather questionae

'blo, although .destruction should be the least unreliable..

A second limitation in evaluating the effectiveness
of the firing comes from the fagt that rmeh of it was unob-
sorveds As will be showm later, for observed missions the

- exponditures por nission for satisfactory results averaged
‘highey then those for meglizlble -or partial :success, -On.:the.

average the expenditure per mission for the unobserved mise
sions averaged less than thosc f'or missions observed to be
negligibly or only partially successful. Therefore, since
it appears degree of success tends to be proportionsl to ex-
penditures on the mission, the unobserved fire would be ex-
pected to have a smaller percentage of successful missions
than is roported for thc observed firc,

The following percentages of missions reported in
each success catogory then probably show a more favorable
plsture than would be trus of the firing as a whole.

With the above qualifications in mind, figure 1 shows
the varying degrees of success reported on destruction mis-
sions for each type of battery.

- The oategories plotted are:

no success - = negligible effeoct observed;

linited results = small effect observed;

satisfactory results = large effect observed or mis-
‘ sion completely successiul.

The 1lé-inch firing thiszh was observed resulted in the
highest percentage (70 percent) of highly succossful misslons,
and the smallest percentage (6 percens) of missions with neg-

igible success. Tne B-inch [ire »anxed second in percentage
of highly successful missions (52 percent) although a some-
what higher percentage (20 percent; had no suscess than for
obhor batteries., Tne b-insh firing resulted in the lowest
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’rercmta*e (18 percent) of satisfactory ‘missions,: but on. the.
obhsr hand only a. small percentage (8 porcent) had negative
A:'eamts. ‘Results for the S-inch batteries on destroyers and

tho Seinch batteries on the ‘heavy ships were almost identie
©al, with about. 35 percent satisfactory, about 15 pereens with
o résulits, and 50 percent with limited results, :Over-all,
more than L/5 of the. observed destruction missions clained at
least limited results and over 1/3 very satisfactory results
ith the lé=inch battorles reporting more than 2/3 comlatel:r
suscessful and the 8=-inch batteries more than 1/2 completely

PN v
CRe dpadwhe F i3 s e el AL aaae

sucecssful, ‘

PERCENT OF REPORTED"

GUN CALIBER . MISSIONS WHICH WERE
OBSERVED IS
1 16:=INCH- 76%.: S
8* INCH %% .
- . §\
i

6 “INCH 6%

;}
S INCH 2% .
(HEAVY -SHIP) g
¥
77% X

8- INCH
(DESTROYER) |
{
[

N

el

20% 40% 60% 0%, 100%
PERCENT OF OBSERVED MISSIONS

£ ) sanisractony-resuLrs LIMITED RESULTS NO SUCCESS

L FIG. 1: DISTRIBUTION OF DESTRUCTION MISSIONS
‘ACCORDING TO EFFECTIVENESS
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Infigu;o ‘~2 mt.';lie desi;;;:‘:;'er missions which were observed

' to have varying degroes of success are shown for the more. fre-

quent type misslons.

 Harassment end interdiction missions and neutralization
migsions were observed to bs carried out leas successfully
than destruction missions, uith fewer observed to be highly
successful end more observed to have had no results. Besldes
boing leust successful vhen they were observed, the harassment.
end interdiction missions were largely unobserved so: that if
it is assumed that the unobserved misslons were even less suc-
cessful than the observed missicn, this falrly large catogory
(39 percent of the destroyer missions) probably had a fairly
high percentage of negligibly effective misslcns,

PERCENT OF REPORTED -
, MISSIONS ' /HICH WERE
MISSION PURPOSE " OBSERVED
DESTRUCTION L T7%
HARASSMENT AND 209
‘INTERDICTION | :
NEUTRALIZATION "%
i

[ 20% 40% 0% 0% 100%
PERCENT OF OBSERVED MISSIONS

£33 sansractony mesuts
LIMITED RESULYS
[CJ wo resuuts

FIG. 2: DISTRIBUTIN GF DESTROVER “1nSIONS
LCCCHDING TO HFFEUIIYENESS
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G, USE OF SPOTTLG

As w311l be shown laten, the effectivcness of fire de-
pends on the typé of spotting usede In general, greatest suc-
coss wus achiéved with grotmyd spot, generally utilizing shore
five control partles. .Alp spot by conventional alrcraft and
helicopters gave cecond bost results, spoitting by the shlp
next, and poorest reculis whon no spotting was used. Table
VII shows the extent to whick varlous spotting methods were
used by each type of b/gzttery. )

/

/ TABLE VII

DISTRIBURION OF SPOTTING METHODS
-/ (PERCENT:-OF -MISSIONS)-

) ]l ~xIr and T

Cup ecaliber  lGround spotlhelo spobShip spobOtheriNo spob
Seinch o |

(destroyey) 29 - 12 36 1 32
> heevy ahips) 8 n | 5| B

(heavy ships)ii , ' 5 &
Geinon Uy 6 | 3l
8<inch S X § 32 10 | 26
16-1noh B -~ - T S A

About 2/3 of the destroyer missions used spotting of

. one kind or another. When spotting was used by the destroyers,

slightly over half the time it was ship spot, with grounc end
alr spot sharing the remainder of the missions., The 8-inch
fire had benefit of spotting on a higher percentage (7l percent)
of their missions than other types, while the heavy ship sec-
ondary batteries had to do without spotting on threea=fcurths of
their missions, It is interesting that the heavy ships! main
batteries had the benefit of the more effective types of spot-
ting (ground or aip) on about 60 percent of their missions.
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IV. FACTORS BXFLU ICII EFQC PIVINESS

¥ A, EXPENDITURES PER MISSIGH AND UNOBSERVED. FIRE

It is reasonable to suppose that the greater the fire
on a particular mission the greater the effect which that mis-
sicn will have, othor things bsing equal. ‘The distribution of
destroyor S-inch destruction missions ‘according to the expond-
itures por mission are shown in figuro 3 for satisfactory mise
} sions, limited or no~-success missions, and unobaerved missions.
~ Ths abselssa in figure 3 indicates number of rounds per mis-
sion, and the ordinate the percentege of missions on vhich the.
indieated number of rcunds or less per mission was fired.

Er= s by A MR UM K CA S S
e e R

AT N

It 18 seen that a smaller percentage of the successfl
missions is in the low expenditure category, a higher percent-
age of limited or no-success missions, and an even greater
percentage of the unobserved missions. For exampls, 20 rounds
or less per mission characterized only about 50 pereent of the
succossful missions, but over 70 percent ol the limited or no-
success missions, vhile nearly $0 perocent: of the unobserved
S nissions were thls parsimonious. On over 50 percent of the un-
: observed migsions fewer than 10 rounds were fired. It appears
from figure 3 then that on the destroyors S-inch destruection
missions, high expenditures and success go together and that in
genoral the unobserved fire was characterized by such low ex-
penditures that a high degree of success is unlikely.

= Flgures lLia and b show a generally similar picture for
‘ the destroyer harassing and interdiction missions and the de-

stroyer neutralization missions., However, there is only a

slight difference between the limited or negligibls suecess
. expenditures and the unobserved expenditures, so that the un-
1 observed fire may perhaps have had a falr chance for limited
S sucecess. However, the unobserved missions were largely un-
S spotted; crediting them, on tho basis of expenditure alone,
AR with the same chanco for success as the limited or no-success
nissions which werc observed and generally spotted is giv.tng
them the benefit of a very considerable doubt.
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\ In figure 5 the 16=inch and heavy ship S-inch batter-
le3 again show highar ‘expénditures assooiated with greater
tuecoss on the observed-missions, and such low expenditures
on the unobserved missions as_to make it doubtful whether
oven limited success was likely.
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FIG. 5: CUMULATIVE DISTRIBUTIONS OF 16-INCH AND
HEAVY SHIP S-INCH DEST.UCTION MISSIONS WITH
RESPECT 10 NUMBER OF ROUNDS FIRED "}f&.
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Fig:u.re 6 ‘for 8~inch destmiction missions indlcates that.
.:although on observed missions the same tondeney for high ex<
ponditures is associated ith greater succoss, the wnobservecd.
nmiasions exhibit high. cnough expenditures to oredit them with
a fsir chance for linited success if the bonefit of the doudbt
‘with respect to spotting is given them:
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FIG, 6é: CUMULATIVE DISTRIBUTIONS OF 8-INCi .\\D 6-INCH
DESTRUCTION 'ISSIC:S WITH RESPECT 10
NUMBER OF RCUNDS FIHED
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The roascnatle relationship shown below tetwoen -expend-
itures by a pargicular battery type and the degrod of effcc-
tiveneas cluimad for the battery indlcates that there wes ap-
parently some d2gree of conslatency in the standards .of success
for a given caliber of projoetile..

B, SPOTTING ‘METHOD.

: ) ‘The- largest and most rellable sample of data with regard -
1 to ths offect of spotting mathod on suscess is for the: destroy-
er S<inch destrustion missiona. Figure: 7 shows how missions

were assessed with respect to success. for various types of spots
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FIG. 7: 'EFFECTIVENESS OF DESTROYERS! 5-INCH BATTERIES
IN DESTRUCTICN HISSIONS
(BY SPOTTING MET:OD)
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From figure 7 it 13 soen that very few highly sioccess~
ful misaions wWere rnpor"eu viton no spotting waa used, althougn
$ho sample size la btoo .amall bto be vury simificant, since
most uncpotted misslons also want unobserved. Thore. ig little
difrersnce. noted between alr (other than helicopter) spot and
ground spot, but both are significantly more eflfective than
ghip apot. Unfortunately thore were too few helicopter spotted

.'nissions to permit comparison uwith other air snot.

There were too few .missions In each spotting category
ror the other battories and mission purpvoses to show statisti-
ally sisificant differences between thems Uniformly however,
the ordor of effectiveness shown in figure 7 was eonfirmod by
the. sa.mple avallable, with no spot least effective, ship sspote

tirg wore -effective than no- spotting but 1ess effective than
:ground or air spot. The specific figures are shown in. eppendix

Es. This order is in agreement with opinions expressed by

ANGLIG.. Sersonnel at FMFPAC and indicabtes again some consisten-

ey in assessing the effoctiveness for a given caliber type.

The relative effectiveness of the various spotting
methods should also show up in the accuracy of the fire. Un-
fortunately, & rather small number of réports included infor-
mation on accuracy. Less than half of the heavy battery Gun-
firo Support Cards and about one-third of the destroyer Gunfire
Support Cards reported the salvo number of the first hit, When
the salvo number of the first hit was reported, on 1 to 2 cases
out of every 10 it was claimed that the first salvo hit the.
target, so that the efficiency of spotting had nothing to do
with obtaining the first hit, For tho remainder of the missions
rolorting the salvo number or the first hit, table VIII shows
tho average salvos required for each batiery and spotting meth-
0od vhen more than one salvo was needed to score the hit. The
nunber of cases in each category is shown in parenthesis.

Table VILI shows relativel:,' small differences either
betweoen batteries or spotting methods, Whe'q statistleal tosts
of simificanco (which takeé account of the size of the sample
and the amount of spread around the aversge In each sample
are applied, it is found that no signifficance con be attached
to any of the differences. That 13, the laws of chxice are
onoug‘x to exvlain the dii‘ference besween spotting methods and
batterios end the most logleal assumption o nake is that all
the data sarples come from the same populetion. Th‘s is dis-
concerting, bubs nay be true. However the .iext sectlion shows
that if the accuracy repom:s are takon at face value, =ncé if
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succoss ‘agalnst specific ‘target. types. wus sero0ssed in a -con=
sttt fashioh, unrea..onab’e conelusions .are indicated about
the relative effettiveness of Tounds 0l lferarit. ‘calidors.
‘Consequently, cither the eccu*'xc"-ot-fire data or ths consis-
g;ntc’:{ of asgessment. of erfect crico"iu or »oth tust bo: unre=
‘1iable.

@Ast;'x VIII

AVERAGE: SALVO NUMBER OF FIRST HIT VERSI'S SPOTTING METHOD
(FOR CASES WHERB MORE THAYN ONE SALVO ‘REQUIRED)

Spotting mthod }Dostroyors "E rg::;:g ba{;ﬁ;ﬁp.
No spot: (13) L “
:Ship:-‘spot : E 156X (38 T 3.8 (8)
Ground spot h.h 256; 148 (I14) 1 Lo 2%2)
‘Conviale spot Hled (167) |5é2 (92) h-g 7)
Helioopter spot L‘?.é (8)  |5¢6 (24) 3 (19)

RANGE TO TARGET AND CALIBER OF ROUND:

.It was not possible to obtain samples large enough for
oach target type to show whether a significant difference ex-
isted between the range of the mission and the effectiveness.
According to reference (d), the average fiumbe? of salvos re-
quired to obtain a given number of hits on a target of a
ﬁven presentod. area normal to the traiectory of fire should

crease with the square of the range (unless both ballistio
errors and rendom aiming errors are &mall with respect to the
target!s area), so that the average salvo number of first hit
should aleo inerease with the square of the range.

C.

It is surprising that in the region from 4,000 to 15,000
yards, where the data samples are large, no inerease in the
salvo number of first hit with inerease in range 1s indlcated.
Since targets of all types are included in figure 8, the ex-
pected increase in salvos roquired to hit at the ldrger ranges
might be obscured if the longer range ‘missions were also uni-
fomly assoclated ‘with larger targets. To see whether this
would account for the anomaly, the datu for a number of specific
target types were analyzed for all batteries., Results for

smnrl‘\‘:.r.i-mo‘omvuon
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those targets and batteries where a signirioant amount of daj.;

-existed are shown in Flguro 9.
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salvo nunber of first hit appears Yo exist.

RANGE OF WISSION (THOUSANDS OF ARDS)

FIG. 8: EFFECTS OF RANGE OF MISSION ON SALVO NUMBER OF FIRST HIT:
DESTRO!ER MISSIONS.

Again, i‘igu"o 9 shows the surprising result 'chau 9 6X
cept for rallroad bridges, no re" atlonahip between range and
Furthemore, no
signlficans difference exists between the Seinch, 8-inch, and
16~inch batteries, and very nearly the same quite small avere
age numder of salvos (4) is required to hit all targets.

If figy

e 8 and 9 are taken at face value, the r¢lative

value of various calibers of proiectiles émm be estimared from
the average number required for successiul missions against

various targets.

The average numbers of rounds expenmed on

successful missions against a nunber of specific targets ars

shown in table IX.
number of cases included.
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The nurmbers in parenthesis indicate the
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TABLE. .IX
AVERAGE EXFENDITURES ON SUCCESSFUL MISSIONS
(NUMBER OF CASES IN PARENTHESIS)
Tarzst S — | beinch] O=inchilo-inca
» Werehsuses , 11 (1)
Landing -craft and snall boats 16 (33)
“ Headqiartors, ccrmmand and. \ 1 ,
observation posts 1128 «(17){15 (12)}20 (11)
-  Machife gun emplacerients and | N ¢ .
morbar positions 120 (11)113 ~(10} P
' Troops. in:.opon - A 11-20 (56) {36 (15){15 (6)
. Troops dug-in, in trenches, | I S|
~~ “strong points 23 «(3%):{20- (45)A9: (40):
Bighway bridges. 2549) | 26 (6)
' Buildings WaT (34 Ny
'~ Railroad bridges 4 30 22; 28 (11; 25.(9)
- Supply, fuel, ammo dumps 38: (2L) |16 PJ‘ 15 (h)
V' Areas (wspecified) ﬁg 92) 125 {7) {12 (6)
' * Gun erplacements and -shore batteries i (84) 129 (17);13 (18)
+ " Factories A r§8 .
; - Rallroad tracks 3 (8). {31 (11)
' Rallroad tunnels 193 (5

rounds and
table X-

retically be 5,9 to 10,
that the 8-inch should
S=irich.
smaller, and camot be
of the samples,

. L7
30 PR, QQ-}&“\"

CONFIDIAYY 11 w*
SROUI G BT
Pl W LW ORMAT IOR

It it is assumed the effect produced 1is propertional to
the numbeir of hits obtained and that, in accordance with fig-
ures 8 end 9, the expectation of a hit is independent of range
and battery, the relative effectiveness per round of . 16-inch
-inch rounds compared to S-inch rounds is shown in

Reference (2) indicates that where fragmensation is the
primary damege mechanism, the 16einch projectile should theo-

6 times as effective as the S-inch, and
be 2.2 t0 206 times as effective as the

The comparable values in tablo X are unifoxmly mch

entirely accountad for by the small sizo

vi It seems likely that conslderable bias existed
in the reporting of the salvo numbor of the first hit with tho
nlssions at longer ranges being oredited with too great accu-
racy, so that the assumption of range independence for the

1 "
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mconb‘flity oi' nigs :ing basod on these reports. is not valid.
Fhis bizs mald coslty AL thore wers a unifein tehdendy to roe

¢ord thn salvo nuwiber of tho first hit only if it werc small,.
Tor o..amnlo.

TABLE X

RELATIVE EFFEC"‘IVEZDSS OF 16~INCH AND 8-INCH ROUNDS
COMPARED. TO 5=INCH
(ASSU’HII!G PROBABILITY OF A HIT IS INDEPENDENY- OF RANGE)

‘Es?’ccot‘.‘,“ T K b-*ncn B-inc 6~1nch

Headquarters, cormand and
_obgexvetion posts
‘Troops in ojen kil

Troops due;-in, ﬁ.n trenches,
-strong points

Railroad bridges

Supply,. fuel, ammo dumps

Aroas

‘Ratlroad yards.

Gun omplacomenta

13,2 049

o) =

= b 3 D

;1

An alternative: explanation for the discropancy between
the results of table X and theory is that the standards adopt-
ed for assessing the 16-inch and B-inch missions as suc:cess!.‘u].1
were higher than for S-inch. This would occur if cbzarvers &*
wers unable to see the effect produced very precisely and were, ° - .. .-
influenced unduly by the number of project:iles fired, Since imt
ited with an undue offectivenecss relative to heavy rounds. ‘
Also, observers night wish to give the small dbatteries a sense
of accomplishment even then not very successful. It secms un-
reasonable that S~inch projoctiles should be more effective |
per round than lé=-inch on headquarteérs, ccmmend posts, or obe
servation posts, and nearly as effective against tiroops dug-in
or against railroad bridges, as shown by table X.

Table XI shows the relative effectiveness of the heavy
rounds compared to S-inch if it is assumed the chances of hit-
ting are inversely pmportional to the square of the range ,

4\%\"“‘ 2 31
3’ s Dﬂl TI“L
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XI.
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X

the firura., 4n table -EX Lor exoenditures per successful
‘I”re .average ranges corresponding to tho missions

BELATIVE EFFECTIVENESS OF 16-INCH AND .8-INCE ROUNDS:
.. COMPARED TO" S<INCH’
(ASSUMING: PROBABILITY OF HiT INVERSELY PROPORTIONAI-
TO SQUARS OF RANGE)

T J—ibmineh | Befnch | BeTmE
Tarvet verage [nelative|Average Relative Average |Relative
arge ’rrange effec- | range | effec- |. range | effec-
(yards)“ tiveness f;(xardgl tivenass ('.yaxtdsj" tiveness
‘Headquartera.!l : ' : '
cormand and ‘
observation - , ; '
posts - 27,000 7.7 | 22,700] 6.7 9,500 1
Troops in | , v . ‘
open 21,900{ 6.7 | 20,300] 5.9 9,400 1
Troops dug- : ] ’
in 26,600 9.1 | 23,000 6.3 9,800 1
Railrosd R N N
bridges 15,4001 7.7 | 13,700f 1.4 | 13,500] 1
Supply, fuel, R : :
amzo dumps b 26,800 16.7 | 21,500] 9.1 | 10,800] 1
Areas 20,500 143 | 17,600 5.0 9,800 1
Railroad ' ‘
yards 15,4001 2.4 | 11,700 0.6 | 13,5004 1
Gun .
oziplacements | 21,700 20.0 | 15,400] 2.6 9,100 1
:?.Riuz. . - ‘ '
(all tar; ots)J 22,700f 9.8 | 18,700/ 5.5 9,700| 1
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The ratios of cffoctivcness per round for the lbé-inch.
rrojsotile couitparéd to S-inchh are rore in line with the theo-
vaticel valuose. Iinw, howsver most of the ratios for 8einch
cormparcd to Selnch are very smch on the high side and very

nearly osusl to those for the lé-inch. Either tne 8sinch

batterios wsre mich more accurate than the lé-inch, or they
were given too great crecit for effaect per hit.

Thus, 1t zeens certain that stendards: of satisfactory
results were not ccensistent for all babttery types, and that
accuracy-of-fire reports also may be unrellable. Consequent-
1y, roliable eonclusions. regarding missicn effectiveness and
combat accuracy cannot be drawn even Ifrom the large body of
reports avaliable for this study, and the tentative conolu-
sions rogarding accurdcy and effectiveness in references (a),
(b), and (¢) are noét verified.

Ve “WEAPONS ‘SELECTION: AND*FORCE REQUIREMENTS:

; The previous section illustrates the impractisability

of using visual obasrvations of effectivensss and accuracy re-
ported on the Gunfire Support Forms as the basis for weapons
sélection or estimates of force requirements, since none of

the basic elements of the problem are derivable with sufficient
reliablility from those records. The use of proving ground
tests of physisal erfects produced by various calibers or pro-
Joctliles 1is probably the most efficient as: well as the most
reliable way to dotermine the relative value of the projectiles:
and fuzes for dustruction of representative targets. Their
relative value for harassment and neutralization is probably
somewhat more difficult to determine, since their effectiveness
for these purposes may be out 6f all proportion to physical ef-
fects produced and it may be difficult to establish the relation-
ship outside a combat situation, Sowe studies during the last
war Indicated a relationship between degroe of neutralization
(as measured by friendly casualties pesr enemy tro . engaged) and
the enemy casualty rate produced by ths bombardmeat, which in
turn was proportional to the slze of the area of lethal frag-
ments produced. Other studies implied a psychological effect
proportional to duration and intensity of bombardment even with
very small casualties., Conusiderable insight into the conditions
producing neutrallzation or harassment night be gained froa a
study of the effects prodiced on our own troops by enemy fire of
various intensities and estimated calibers, It is apparent thab
en observer some distanco frcu impact area carmot obtain more
than & very quallitative improssion of the reactions of enemy
troops under fire. -ﬁg‘
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‘ Wit Tho study of the quantitative differences between spot-

i ting mothods 1s also probably best done under conbtrolled con-.
diltions not found In combot., and requires accurate measurement
of the fell of shot and nits on target. However, no such pro-
‘gran now exists. :

Tho evaluation of thes aceuracy of shooting under combat
cenditions, another elenont in the estimation of force require-
mont sy cannot at present be obfalned from the Gunfire Support
datae Again the use of photog,raphi.ca‘measunﬁemex}t of the fall
of shot on ab least a sampls of missions: appears to be required.

Avallable then as the only quentitative information on.
force requiremonts under combat conditlons against various tare
zots for various projectiles is table IX. However, as discuss-
od previously, table IX appliecs strictly only to the conditlons
ol ‘enmployment during the: period -studisd herey in particular-the:
range to the target and the stmdards of success used by the
obgervers, 8o that it is not very useful for predictive purpos-
6s. Also,. no insight is gained into the conditions which would
- nate one callber projectile more desirable than -another. Table N
IX indicates that as eriployed in Korea thé S5-inch was always
tho most efflclont dattery, in terms of weight of rounds expend-
ed per satisfactory mission, slace it takes 38 to 4O 5-inch pro-
Jectiles to equal the weight of a lé-inch round, and about 5
to 'equal the weight of an 8-inch round, The S-inch satlsfactory
nissions were also much cheaper then the nsavier caliber satlis-
fectory missions in cost of rounds expended, since about 22 5=
inch rounds costs the same as a l6-inch round, and about 5 cost
the same as an 8«inch round.

. s « .-
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- ... The importance of f£lm Imowledge of the number of rounds
ol wvarlous projectiles requirel .to give equivalent results at
a given range against a specific barget is lllustrated in table
XII, " Table XII shows the fraction of 8-inch and lé-inch mise
slons fired at various ranges, and consequently the extent to
waich they took targets under fire which were within range of
the smaller gins. : -

‘s, . About 1/5 of the missions for both batteries were fired
within Seinch range of the tarzet, teaking 15,000 yards as a
conservative sstimate of maximum effective Seinch range. Aboub

2/3 of the 16-inch missions were fired within 8einch range of

‘he target, assuming effective maximum range for Seinch to be

about 25,000 yards, Howsver, avout 20 percent of the lé-inch .
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missions wore at .ranges. groater than 30,000 yards, well beyond.

the reac‘x of ecruisez nain Hat"cries.

A question of interesk, at prosent unanswerabla;, 1s
whother the use of the: heavy batteries: at the ranges indisated
in table XIT represents an unsconomical or inef fficlent seles=
tion of caliber of .gun: for the barget.

‘TABLE XII
DISTRIEU’TION OF 16-INCH AND. 8<INCH MISSIONS: BY RANGE
“Renge To-Tnch H-inch —
{thousands yanrds) | Percent of m;gsions Pe’rrieﬂfg _grﬁy_x.fasgions
Less than 5 | 042 13
Less than- 10 500 , 9.0
Less than 15 19:) : 213
Less than .20 10, 50,0
BQSS» than 25 . 703 9001 had
. Less than ﬁg 9350‘
Less than 40 | 100.0
VI. SUMMARY

During the eleven-rionth period from May 1951 through
March 1952, L|.1h-a 150 rounds and over- 244,000 shore bombardment
nmissions were fired by U, S. Navy ships off Korea. .

Over 90 percent of these missions were fired by Se-inch
batteries. mainly by destroyers.

‘ The primary target of the desiroyers was the eneny's.
transportation system.

The primary target of heavy oralsers and battleship
nain batteries was persornel,

Over holf the destroyer missions and nearly two-thirds
of the main battery misslons: of the heavy ships were for the
purpose of destruction. The bulk of the remaining missio‘ns'
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were for harassront, with neutralization accounting for less
than 10 parcent of thos effort.

~ Over=all nearly helf the missions were unobserved.
Virtually all harassmont missions were unohserved, but destrue-
tion missions were obsorved 70 to 80 percent of the. time..

. Expeanditures on unobserved missions were generally so
small that 1ittle success was 1likely.

On destruction missions over 2/3 of the 16-inch fire
vhich was observed was reported highly successfuls -Over 1/2
the 8=inch observed fire was reported highly successful, and
about 1/3 the Seinch fire, Less than 1/5 the 6-inch observed

Lire was reported highly succossfuls _However, there is evi-

dence that criteria for success tended to favor the smaller

battories.

‘On destruction missions, over 80 percent of the observ-
ed fire was reported to be at least partially successful.

About 20 penrcent of the harasament and neutralization
issions whicli were observed by destroyers were considered to
be highly successful. Over 30 percent was estimated to have
prodused negligible results, Insufficient data are available
for ‘other ships.

The least effective type of spot is ship spot based on
clains of mission effectiveness. No significant difference
was found between ground gpot and conventional airoraft or
helicopter spot.

N¥o spotting was used on about 1/3 of the nissions.
Heavy ship Seinch batteries went without -spot on nearly 3/4
their missions, however., -

Cruisers and battleships had the more effective types
of spotting available to them on nearly 2/3 their missisns,
vhile destroyers relied primarily on ship spot.

Accuracy of fire data appears blased and wnreliable.
<he data available indicate an average of L salvos for first
Mt for all targets, all ranges, all spotting methods and all
tattories. It is prodbable that only the more ascurate mis-
slcns were reporied.
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Abouc 20 porcent of the crilseéer and batt.leship mam
battery missions were fired within S-mch gunfire range of

‘the target.

About 67 percent of ‘the bettléshlps 16einich missions

were fired within 8~inch eruiser range of the target.

‘Bafore reliaole evaluation of the ‘combat pevrfornancs
of 'ships? batterles against shore targets is possible, more
accurate and reliablo msans for measuring accuracy .and.efa
fectiveness -than at present must be- used, . .

Subnitted by:

C. W. ‘KARNS '
Opsrations. Evaluation Group

\‘l\m Mol (h eSS

D. L. BROOKS.
‘Deputy Director
‘Operavions Evaluation Group
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FIICH GMIFIRE SUFPORT CARDS HAVE BER SUBMITTED
SUBS.,QU:ZT T0 1 ‘J;Y 1951

FoR- %

BATTLESHIPS

L MaY | JUN | oL lAUG ] sgﬂ OCT. | NOV | DEC | JAN | FEB |'MAR
{ B - T

- B e )

I T L

T R T =

|

HEAVY CRUISZRS

VELENA (CATS)

! i

LOS ANGELES (CA135)

L..'thb TR, ".,m

TOLEDO (CA 133)

) ROCHESTER (BA|24)

ST. PAUL (CA 73) .

. S v
| SHOt I TEMINE R ot |
.

LIGHT CRU!S’R

) MANCHESTER (CL 83)

- DESYROVER TYPES

-| THOMPSON (DMS 38)

R - it |

[T ,EV-(DD539)

QDD V0 PPN PR Y

WEODERBURN(DD 684) _

GEORGE K. MACKENZIE(DD 836

| ERNEST G. SMALL (0D.838)

DEHAVEN (DD 727)

-1 MANSFIELD (DO 728)

-] LYMAN K. SWENSON (DD 728)

[ HALSEY POWELL (DD 668)

J MARSHALL (0D 868)

JTCOULLETT (0D 370)

‘| THEODORE :E.CHANDLER(DD 717) |
‘| GREGORY (DD 802)

SHIELDS (0D 596)

TWINING (0D $40)

HIGBEE ( ODR 806)

HENDERSON (00 785)

MADDOX (DD 731)

JOHN A. BOLE (DD775)

ROWAN(DD 782)

GURKE (0D 783)

JAMES E.KYES (DD 787)
SHELTON (0D 790V

JOHN W, THOMASON (0D 760)

TAUSSIG (0D 747)

SAMUEL N.MOCRE (DD 747)

LOWRY (0D 770)

EDMONDS (DD 406)

HAMNER {00 718)

WILTSIE (0D 716)

BRINKLEY (0D 887)
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”DISTRIBUTIO‘ OF MISSIOHS AND FOUNDS OF ALL BATTERIES BY
MISSION PURPOSE AND TARGET CATEGORY .

in

4 1039 HEAVY SHIP & INCH MISSIONS 13,776 HEAVY SHIP §INCH ROUNDS

] wamassing anoINTERDITION [ JoEsTRUCTION  EZINEUTRALIZATION EJorker

FIG. D-1: DISTRIPUTICYL OF 5-INCH MISSIONS AMD ROUNDS .
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2,90&0:‘31‘307:3\5 INCH: MISSIONS 80,968 DESTROYER SINCH ROUNDS-

S83:HEAVY SHIP 6 INCH MISSIONS 9,727 HEAVY SHIP SINCH ROUNDS

2

E3navae. ESeensonner EZJaneas [E3MILITARY INSTALLATIONS
[CJweapons insTaLLATIONS SHORE  INSTALLATIONS [TJTRANSPORTATION

FIG. D=3: DISTRIBUTIONS OF 5-INCH MISSIONS AND ROUNDS
WITH RESFECT TO TANGET CATHORY
(AREAS OF CIACLES ARE PROPORTIONAL TO NUMBERS OF MISSICNS (OR ROUNDS))
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166 6 INCH MISSIONS

3,098 6 INCH ROUNDS
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De4: DISTAIBUTION OF 16-INCH, ©-INCH, AND O-INCH MISSIONS AND
ROUNDS WITH RESFECT TO TARGET CATEGORY
AREAS OF CI".C"‘ RE PROPORTIONAL T0 NUMBERS OF MISSIONS (OR ROUNDS))
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DISIRIBUTIO‘X OF IIISSIOJS AND-ROUNDS OF
ALL BATTERIES BY SPOTTILNG METHOD

.".
,'

2% e

{663:DESTROYER 5INCH MISSIONS 80,210 DESTROYER 8 INGH. ROUNDS.

989 HEAVY SHIP 8'INCH MISSIONS 12,564 HEAVY SHIP s INGH ROUNDS

EJorouno spor  [Z3wimspor  [EXsmip spor  [Jno spormve  [Joer

FIG. B~l: DISTRIWUTICHNS OF 5-TNCiH MISSIONS AND ROUNDS
WITH RESPECT TO SPOTTING METHOD
(AREAS OF CIRCLES ARE PROPCRTIONAL TC NUMBERS OF MISSIONS (OR ROUNDS))
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otHER AIR [ JN0-5POTTING £ JOTHER

FIG, E=-2: DISTRIBUTIONS OF 16=INCH, S-INCH, AND 6~DNCH MISSIONS AND
ROUNDS ¥ITH RESPECT TO SPOTTING METHOD
(AREAS OF CIRCLES ARE FROPORTIONAL TO NUMBERS OF MISSIONS (OR ROUNDS))
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