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text to make the version published here conform to the
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CHARACTERISTICS OP NAVAL GUNFIRE SUPPORT IN KOREA

ABSTRACT

Ships of the U. S. Navy fired over ijJ.lj.,000 rounds and
2lj.,000 missions against shore targets in the period May 1951
through March 1952. The great bulk of these missions (over
90 percent) was 5-inch fire, mainly by destroyers.

Detailed reports of more than 5*000 of these missions
have been received as part of a special data collection pro-
gram by the Pacific Fleet Evaluation Group. These reports
provide statistics descriptive of the employment of Naval gun-
fire during the period. They show that the enemy's transpor-
tation system was the primary target for the destroyers1 fire,
receiving about 1/3 of the missions* The main batteries of
the heavy ships were used primarily against personnel targets,
however, and their secondary batteries were used primarily
against gun emplacements and other weapons installations. The
majority of all missions was for the purpose of destruction,
with harassment the second most frequent purpose. Neutraliza-
tion was listed as the mission purpose less than 10 percent of
the time, emphasizing the fact that Naval gunfire like other
weapons In this static period was employed mainly with a long-
term pay off in mind.

Economy of effort becomes a factor of importance under
this condition of employment. An indication of the extent to
which economy of effort could have been practiced is the extent
to which gunfire missions were unobserved. In keeping with the
general emphasis on destruction, this category of mission was
comparatively well observed, with less than l/i|. to 1/3 going
unobserved. Virtually all harassment missions, however, and
most neutralization missions were unobserved. Over-all, nearly
half the total missions were unobserved. Also, expenditures on
unobserved missions were so small, it is unlikely they were very-
effective .

Over 2/3 the 16-Inch destruction missions were claimed
by observers to be highly successful. Over 1/2 the 8-inch de-
struction missions when observed were claimed highly success-
ful, and about 1/3 the observed 5-inch missions were so regard-
ed. The 6-inch destruction missions had the smallest percent-
age, about 1/5, in the highly successful category. However,
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more detailed study of effectiveness Indicates that criteria,
for effectiveness differed from one caliber battery to another,
so that comparisons between ship types which might be implied
by the above are not reliable.

When an attempt is raade to analyze the factors which
should influence the effectiveness of the missions, a number of
anomalous results are obtained. It appears that either too
much credit for effectiveness was given the lighter projectiles
by observers, or too little given the larger projectiles. On
the other hand, all batteries and particularly the heavy batter-
ies appear to be credited with unreasonably accurate shooting at
longer ranges and against small targets.

There is an indication, confirming previous studies, that
ship spotting leads to less effective missions than ground or
air spot. Little difference between conventional air spot, heli-
copter spot, or ground spot could be found.

However, the major conclusion to be drawn from the attearpt
at detailed analysis of the Gunfire Support Forms is that the
requirements for reliable analysis of the factors influencing
economy and effectiveness are not met by the existing combat-
data collecting program. The sole means of assessment of effec-
tiveness was visual observation under very difficult conditions,
and the criterion for this assessment depended mainly on the ob-
server's Judgement. Consequently, the reported assessments of
mission effectiveness must be regarded as inadequate for reliable
analysis, and absolutely no valid conclusions regarding the ac-
curacy of the gunfire can be drawn.

Apparently visual observation of effectiveness and of ac-
curacy under the difficult conditions of combat does not provide
a firm basis for the study of the basic elements of weapons per-
formance, A means for determining the physical effects capabil-
ities of various caliber projectiles is in proving ground tests
under controlled conditions* This should also be true of the
determination of the relative capabilities of various spotting
methods, although no such program now exists. However, for the
evaluation of the accuracy of ships' gunfire under combat condi-
tions and of the efficiency of spotters, it appears that photo-
graphic means for recording the fall of shot must be provided
combat forces at least on a part time or small scale basis, and
that present methods of observation are inadequate.
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OPERATIONS EVALUATION GROUP
STUDY NO. 506

CHARACTERISTICS OP NAVAL GUNFIRE SUPPORT IN KOREA

Ref: (a) OEG Study No. ijljB "Analysis of Naval Gunfire Sup-
port in Korea" Secret 2? Apr 1951

(b) OEG Study No. ij.61 "Analysis of Certain Korean
Gunfire Support Missions Performed by the USS
MISSOURI (BB-63)8 Secret 25 Oct 1951

(c) PacFltEvalGru Research Memorandum No. 19 Utili-
zation of USS NEW JERSEY (BB-62) in Gunfire Support
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Rounds Required to Hit Small Targets" Conf 1?
Peb 191J.5

(e) Operations Research Center Study 32 "The Rela-
tive Effectiveness of Naval Projectiles for
Neutralization" Conf 1? Aug 191*5

I. INTRODUCTION

During the Korean War, ships of the United States Navy
have been opposed neither by an enemy surface fleet nor by an
effective enemy air force. Naval gunfire has instead found
employment almost exclusively against shore targets. With the
very important exceptions of such operations as the Hungnam
evacuation and the Inchon invasion, even this employment has
differed considerably in its intent and nature from the tradi-
tional saturation type bombardment during amphibious operations
which in World War II constituted the main use of Naval guns
against land targets. Instead of an intense, concentrated, but
fairly brief bombardment coordinated with friendly troop move-
ments and with neutralization of the enemy as its primary ob-
jective, Naval gunfire has supplemented the role of artillery
and air bombardment in what, since June 1951 at least, has been
a fairly static land war.

In October 1950, in anticipation of the probable exten-
sive use of Naval guns against land targets, the Pacific Fleet
Evaluation Group began to supply U. S. Navy ships of the Pacif-
ic Fleet with special fozros, called Gunfire Support Cards, for
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reporting the details of missions against shore targets. A
sample of such a form is shorn in appendix A. It was hoped
that analysis of these forms, besides providing statistics
descriptive of employment and general effectiveness, would
indicate what factors most greatly influenced effectiveness
and how effectiveness and economy might be increased.

Preliminary results of the analysis of the Gunfire
Support Cards received through December 1950 were reported
in reference (a). The gunfire support missions of USS MIS-
SOURI (BB-63) during February and March 1951 were analyzed
in reference (b), and those of USS NEW JERSEY (EB-62) from
May through November 1951 in reference (c). Many of the
conclusions of these studies were necessarily tentative,
since they had to be based on relatively few missions of a
particular type. Since May 195>1, however, more than 5,000
Gunfire Support Cards have been received from two battleships,
five heavy cruisers, one light cruiser, and thirty-one destroy-
er types. Although over 20,000 missions have been fired dur-
ing this period, it was hoped the sample reported was suffi-
ciently large to draw conclusions which would be statistically
reliable.

As will be shown, however, the criteria used by observ-
ers to assess mission effectiveness appears to have differed
so much from battery to battery that it is impossible to ob-
tain reliable comparisons of the relative effectiveness of the
various calibers of projectiles against the targets encounter-
ed in combat. Furthermore, it appears that the salvo number
of the first hit was reported only for the more accurate mis-
sions. Consequently, it has been impossible to obtain a real-
istic evaluation of the accuracy of ships1 batteries under
combat conditions.

However, the remainder of the data from the Gunfire
Support Forms provides considerable information on the way
Naval gunfire was employed, the distribution of effort over
the enemy target system, spotting techniques used, and expen-
ditures on various targets considered by the ships to have
been required to give satisfactory results.

The purpose of this study is, therefore:

(1) to summarize the descriptive statistics which
characterize the utilization of Naval gunfire in
JKorea and which are of historical interest, and
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(2) to show that the requirements for reliable analysis
of the factors influencing economy and effectiveness
are not met by the present combat data collection
program which relies solely on subjective and uncer-
tain visual observation of results.

II. SOURCE OF DATA

With the exception of total rounds expended, which is
available from another source, information on the Gunfire Sup-
port Cards covers only a portion of the total shore bombard-
ment missions* This is because not all destroyers were asked
to submit Gunfire Support Cards, and for those destroyers and
heavy ships which were asked, there were inevitable breaks in
the continuity and usability of the reporting. However, no
systematic selection of ships and missions has been detected
in the reporting and it will therefore be assumed that the
Gunfire Support Cards which have been received are randomly
distributed among the various elements constituting a mission
and hence taken together they form a representative sample.
Table I shows the size of the sample for each battery type,
and the percent of the total rounds expended during the period
which were reported on the Gunfire Support Cards.

TABLE I

SAMPLE SIZE AVAILABLE FOR ANALYSIS

Gun caliber

16 inch
8 inch
6 inch

TOTAL HEAVY
5 inch

Number
of missions

391
614-3
171

1,205
1̂ 051

Number
of rounds

lj.,kll
11,616
3,185

19,212
67,768

Sample size by
percent of total
rounds expended

8,352
70

59
1,8
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It is apparent that the 6-inch and 16-inch firings have
been fairly completely reported, with 70 percent and 83 percent
respectively, of all rounds expended being included. Although
only 52 percent of the 8-inch rounds and 18 percent of the 5-
inch rounds were reported, so many of tiiese missions were fired
that an even larger sample of data is available than for the
6-inch and 16-inch batteries.

Not all reports are complete in all details, so that
when further breakdowns are required the totals shown may not
equal those in table I. Reports when eliminated from subsequent
analysis were excluded because of illegibility, lack of entry
of the element being considered, or inconsistent entries which
could not be resolved. Such exclusions should not affect the
representativeness of the remaining sample.

The ships reporting and the dates covered by the reports
received are listed in appendix B.

III. THE CHARACTER AND EXTENT OP THE SHORE BOMBARDMENT

A. AREAS OP ACTIVITY

The areas of principal 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 and September 1951) and sus-
tained but fairly low intensity harassment of enemy
troops during the rest of the time.

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

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

West coast Haeju to Chimaropo - support of conmando
and guerrilla raids.
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B. OVER-ALL MAGNITUDE OP EFFORT

Information on the over-all magnitude of the shore bom-
bardment effort cannot be obtained from the Gunfire Support
Cards, since they were not consistently submitted by all ships
on all missions throughout the period. Available from reports
to COMSERVPAC however are figures on total ammunition expendi-
tures by ealiber of round. The average expenditure per mission
can be obtained fqr each caliber gun from the sample of Gunfire
Support Cards which is available* If it is assumed that the
sample of missions reported on the Gunfire Support Cards is re-
presentative of the missions as a whole, an estimate of the to-
tal number of missions fired by each type of battery can be ob-
tained by dividing the total expenditures by the average expend-
iture per mission. Table II shows these measures of total ef-
fort for each type of battery.

TABLE n

OVER-ALL MEASURES OF EFFORT:
NAVAL GUNFIRE IN KOREA, MAY 1951-MARCH 1952

Gun ealiber
16 inch
8 inch
6 inch
5 inch
TOTAL

Total
rounds-*
expended

5,m22,528
k,528

381, 750
104,150

Average
rounds** per
mission
11.3
18.1
18.6
16.7
16.7

Total
missions*-*
(estimated)

i|-73
l,2l»5
243

22,859
2k, 820

Percent
of total
missions

2.0
5-0
1.0
92.0
100.0

•» Rounds expended through Dec 1951 obtained from
PACFLTEVALGRU Interim Evaluation Report No. 3, Chapter 11,
Rounds expended Jan-Mar 1952 furnished by COMSERVPAC.

Missions estimated from total rounds expended by
dividing by average expenditure per mission obtained from
Gunfire Support Cards .
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The significant feature of table II is the vast prepon-
derance of 5-Inch fire over all other types. The 5-inch bat-
teries fired aore than ten times as many missions and rounds as
did all heavier calibers combined. Of the heavier batteries
the 8-lnch constituted the largest category for both missions
and rounds. There is little difference in average expenditures
per mission for 5» 6» and 8-inch batteries. The 16-inch batter-
ies however fired on the average only about 2/3 as many rounds
per mission as the lighter batteries* This will be discussed
in more detail later*

C*. DISTRIBUTION OP 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, etc*

(3) Weapons installations - shore batteries, gun em-
placements, mortar positions, bunkers, etc*

Shore installations - factories, warehouses, build-
ings, etc*

(5) Military installations - supply, fuel, and ammo
dumps, command posts, headquarters, etc.

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

(7) Naval targets - ships, landing craft, small boats,
etc*

The specific targets which were reported by the various ships
and classified into the seven major categories are shown in
more detail in appendix C.

Since 5-inch batteries, and particularly the destroyer
5-inch batteries, accounted for the great bulk of the missions
and rounds, the way in which the destroyer missions were dis-
tributed among the various targets shows the general division
of effort as a whole over the target system. The distribution

10



(LO)958-53
11 Jtaie 1953

of effort of approximately 2,900 destroyer missions for whloh
the Gunfire Support Cards specified the target Is shown In
table III.

TABLE III

DISTRIBUTION OP EFFORT BY TARGET:
DESTROYER MISSIONS

Target type

Transportation targets
Weapons installations
Personnel targets
Areas
Shore installations
Military installations
Naval targets

Rounds
(percent)

27
19
15
15Ijj
8
3

Missions
(percent̂ )

31
iij
13
15
7
5

By far the largest part of 5-inch destroyer missions
and rounds (and of Naval gunfire as a whole) during the period
was directed against the enemy's transportation system. This
reflects the general importance of the interdiction campaign
during this period. The remaining destroyer 3>-inch missions
were distributed among the other major categories of targets
in the following order:

weapons installations,
personnel targets,
areas,
shore installations,
military installations, and
naval targets.

Weapons installations received somewhat more than, their share
of the rounds, much of this firing being of a counterbattery
nature which continued until the battery was silenced.

The heavy guns were employed quite differently. Neg-
lecting for the moment the one 6-Inch cruiser reporting, the
employment of the main batteries of the five heavy cruisers
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and two battleships which submitted Gunfire Support Cards is
shown in table IV.

TABLE IV

DISTRIBUTION OP EFFORT BY TARGET:
HEAVY CRUISERS AND BATTLESHIP MAIN BATTERIES

Target type

Personnel
Transportation
Military installations
Weapons installations
Other

Rounds
(percent )

3?28

1̂4
9

Missions
(percent )

38
21
17
17
7

Thus, the primary employment of the 8-inch and 16-inch
guns during the period was against personnel-targets, and most
of this was along the bombline on missions requested by friend-
ly troops*

Transportation targets received slightly more than half
as many heavy battery missions as did personnel targets, al-
though somewhat more than this proportion of rounds. Weapons
installations and military installations shared fairly equally
the bulk of the remainder of heavy battery fire. As can be
seen from appendix D, where detailed statistics on each battery
are presented, more of the 16-inch fire went to military instal-
lations, than to weapons installations, but the reverse was true
for 8-inch.

The 6-lneh cruiser missions reported show that expend-
itures were almost evenly divided among personnel targets,
transportation targets, military installations, and weapons in-
stallations. However, because of very high expenditures per
mission against bridges, transportation targets received 21
percent of the rounds but only 10 percent of the missions (ap-
pendix D).

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

SEC
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military installations, and area targets shared the remaining
missions fairly evenly, although transportation targets again
received proportionately more than their share of rounds.

In general then, transportation targets received most
of the rounds fired by U. S. Navy ships during this period
since these were the primary targets of the destroyers which
did by far most of the firing. The primary target of battle-
ships1 and 8-inch cruisers' main batteries was personnel,
while heavy ship 5-inch batteries were used primarily against
weapons installations* Detailed statistics are shown in ap-
pendix D.

D. DISTRIBUTION OP EFFORT BY MISSION PURPOSE

For most missions, destruction was listed as the mis-
sion purpose, with harassment and 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 the fire against weapons installations listed as
destruction might equally well have been listed as counterbat-
tery. The use of the designation "harassment and interdiction"
should be understood to mean primarily harassment and the hamp-
ering of enemy movement, rather than as directly contributing
to the interdiction campaign. Table V shows the relative fre-
quency with which various mission purposes were listed for each
battery.

TABLE V

DISTRIBUTION OF EFFORT BY MISSION PURPOSE

Gun caliber

5-inch
(destroyer)

5-inch
(heavy ship)

6-inch
8-inch
16-inch

Destruction
(percent )

51
22
68
63
56

Harassment
and

interdiction
(percent)

39

o Cj

3

Neutralization
(percent)

6

11

Iml1..

Other
(percent }

k
31
9
7

SECUR
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It is seen that for most batteries over one-half to
two-thirds the missions were for destruction and about one-
quarter to one-third for harassment and interdiction. The
single exception is the 5-inch batteries of the heavy ships
which fired 6L\. percent of their missions for harassment and
interdiction and only 22 percent for destruction, reversing
the above distribution.

The great preponderance for destruction and harass-
ment aid interdiction missions and the relative infrequency
of neutralization missions emphasizes again that Naval gun-
fire during this period was employed with a long term pay-
off in mind rather than in its more traditional role of satu-
ration bombardment closely coordinated with the immediate
movement of friendly troops.

E. ECONOMY OP EFFORT

Since the character of the Korean War became that of
a static holding action, the principle of economy of effort
over the long pull has been generally emphasized as desira-
ble. One way in which economy of effort 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 is an
indication of the extent to which this principle could have
been applied. Table VI shows the amount of unobserved fire
for each type of mission reported on the Gunfire Support
Cards.

TABLE VI

PERCENT OP MISSIONS WHICH WERE UNOBSERVED

Gun caliber

5-inch
(destroyer)

5-inch
(heavy ship)

6-inch
8 -inch
16- inch

Destruction

23
38
32
21
25

Harassment
and

interdiction

72

96
91
96
97

Neutral izat ion

19
66
8225
49

Other

45

2̂5
53
13

Total

43
78
50
42
45
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It is seen from table VI that in general nearly half
the fire was unobserved (?8 percent of the heavy ship 5-iach
fire)t but that this varied considerably with the purpose of
the mission. For example, virtually all the harsissment and
interdiction missions of the heavy ships were unobserved, also
a high percentage of their neutralization missions. However,
when the purpose of the mission was destruction only one-quar-
ter to one-third went unobserved.

It should be noted that the destroyers were outstand-
ing in the extent to which they observed harassment and inter-
diction, and neutralization missions, but that even so, i|3
percent of their firing which constituted the bulk of that
done by U. S. ships was unobserved, at least in the sample of
missions reported on the Gunfire Support Cards.

P. EFFECTIVENESS OF EFFORT

The assessment of mission effectiveness was made for
only those missions which were observed, of course. From
table VI it can be seen that a fairly large percentage of the
destruction missions were observed for all batteries and that
in addition a sufficiently large percentage of the harassment
and interdiction missions and neutralization missions of the
destroyers were observed, giving a sizable data 3ample.r

Since destruction missions constituted over half of
the effort of all batteries (except 6-inch) and since the as-
sessment of destruction can be made with least uncertainty,
the difference in effectiveness which characterized the main
effort of the different batteries can be most reliably indi-
cated by analyzing their destruction missions. The relative
effectiveness of the various types of missions experienced by
the enemy can be most characteristically indicated by analyz-
ing the destroyer fire, which constituted most of the over-all
effort.

Tv/o limitations in the assessment of effectiveness
should be kept in mind. The first is that visual observation
often under very difficult conditions was the sole means of
assessment available. A subjective element is present in that
observers were asked to report the degree to which the mission
achieved its purpose, whatever that might be, and the criterion
of this depended strongly on the observer's judgment. It was
realized that this was undesirable, but without photographic



(LO)958-53
11 June 1953

means no better method could be devised. Also m> very objec-
tive criteria were known for degree of neutralization or de-
gree of harassment achieved. Further, later analysis shows
that the standards for successful results differed from bat-
tery to battery. For example, the number of large-caliber
rounds required for a given effect was larger than would be
expected in view of the number of smaller-caliber rounds re-
quired for the same effect. Therefore, the reliability of
the assessment of mission effectiveness is rather questiona-
ble, although destruction should be the least unreliable.

A second limitation in evaluating the effectiveness
of the firing comes from the fact that much of it was unob-
served. As will be shown later, for observed missions the
expenditures per mission for satisfactory results averaged
higher than those for negligible or partial success. On the
average the expenditure per mission for the unobserved mis-
sions averaged less than those for missions observed to be
negligibly or only partially successful. Therefore, since
it appears degree of success tends to be proportional to ex-
penditures on the mission, the unobserved fire would be ex-
pected to have a smaller percentage of successful missions
than is reported for the observed fire.

The following percentages of missions reported in
each success category then probably show a more favorable
picture than would be true 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 categories plotted are:

no success r negligible effect observed;
limited results - small effect observed;
satisfactory results = large effect observed or mis-

sion completely successful.

The 16-inch firing tfiieh was observed resulted in the
highest percentage (?0 percent) of highly successful missions,
and the smallest percentage (6 percent) of ndssions with neg-
ligible success* The 8-inch fire ranked second in percentage
of highly successful missions (52 percent) although a some-
what higher percentage (20 percent) had no success than for
other batteries* The 6-inch firing resulted in the lowest
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percentage (Id percent) of satisfactory missions, but on the
other hand only a small percentage (8 percent) had negative
results* Results for the 5-inch batteries on destroyers and
the 5-inch batteries on the heavy ships were almost identic
cal, with about 35 percent satisfactory, about 15 percent with
no results, and 50 percent with limited results. Over-all,
more than IJ./5 of the observed destruction missions claimed at
least limited results and over 1/3 very satisfactory results
with the 16-inch batteries reporting more than 2/3 completely
successful and the 8-inch batteries more than 1/2 completely
successful.
GUN CALIBER

16 -INCH

PERCENT OF REPORTED
MISSIONS WHICH WERE

OBSERVED

75%

8- INCH 79%

6 -INCH J 68%

5-INCH
(HEAVY SHIP)

62%

S-INCH
(DESTROYER)

\ r
20% 40% 60% 80%

PERCENT OF OBSERVED MISSIONS

77%

100%

(SATISFACTORY RESULTS MM LIMITED RESULTS I 1 NO SUCCESS

FIG. 1: DISTRIBUTION OF DESTRUCTION MISSIONS
ACCORDING TO EFFECTIVENESS
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In figure 2 the destroyer missions vftiich were observed
to have varying degrees of success are shown for the more fre-
quent type missions.

Harassment and interdiction missions and neutralization
missions were observed to be carried out less successfully
than destruction missions, tdth fewer observed to be highly
successful and more observed to have had no results. Besides
being least successful vfoen they were observed, the harassment
and interdiction missions were largely unobserved so that if
it is assumed that the unobserved missions were even less suc-
cessful than the observed mission, this fairly large category
(39 percent of the destroyer missions) probably had a fairly
high percentage of negligibly effective missions.

MISSION PURPOSE

DESTRUCTION

PERCENT OF REPORTED
MISSIONS WHICH WERE

OBSERVED

77%

HARASSMENT AND
INTERDICTION 28%

NEUTRALIZATION

20%

81%

40% 60% 80% 100%

PERCENT OF OBSERVED MISSIONS

SATISFACTORY RESULTS

|:i:j;i;!| LIMITED RESULTS

[ | NO RESULTS

FIG. 2: DISTRIBUTION OF DESTROYER '."'"SIGNS
ACCORDING TO EFFECTIVENESS
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G. USE OP SPOTTING

As will be shown later, the effectiveness of fire de-
pends on the type of spotting used. In general, (greatest suc-
cess was achieved with ground spot, generally utilizing shore
fire control parties. Air spot by conventional aircraft and
helicopters gave second best results, spotting by the ship
next, and poorest results when no spotting was used. Table
VII shows the extent to which various spotting methods were
used by each type of battery.

TABLE VII

DISTRIBUTION OF SPOTTING METHODS
(PERCENT OP MISSIONS)

Gun caliber

5-inch
(destroyer)

5-inch
(heavy ships)

6-inch
8-inch
16-inch

Ground spot

19 ,

111.
31
14

Air and
helo spot

12

8
16
32
35

Ship spot

36
14
10
5

Other

1

\1

No spot

32

73
35
26
¥>

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 ground and
air spot sharing the remainder of the missions* The 8-inch
fire had benefit of spotting on a higher percentage (7kpercent)
of their missions than other types, while the heavy ship sec-
ondary batteries had to do without spotting on three-fourths of
their missions. It is interesting that the heavy ships1 main
batteries had the benefit of the more effective types of spot-
ting (ground or air) on about 60 percent of their missions.
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IV. FACTORS INFLUENCING EFFECTIVENESS

A. EXPENDITURES PER MISSION AND UNOBSERVED FIRE!

It is reasonable to suppose that the greater the fire
on a particular mission the greater the effect which that mis-
sion will have, other things being equal* The distribution of
destroyer 5-inch destruction missions according to the expend-
itures per mission are shown in figure 3 for satisfactory mis-
sions, limited or no-success missions, and unobserved missions.
The abscissa in figure 3 indicates number of rounds per mis-
sion, and the ordlnate the percentage of missions on which the
Indicated number of rounds or less per mission was fired*

It Is seen that a smaller percentage of the successful
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 example, 2Q rounds
or less per mission characterized only about 50 percent of th»
successful missions, but over 70 percent of the limited or no-
success missions, while nearly 90 percent of the unobserved
missions were this parsimonious* On over 50 percent of the un-
observed missions fewer than 10 rounds were fired. It appears
from figure 3 then that on the destroyers 5-inch, destruction
missions, high expenditures and success go together and that in
general the unobserved fire was characterized by such low ex-
penditures that a high degree of success is unlikely.

Figures lia and ij.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 negligible success
expenditures and the unobserved expenditures, so that the un-
observed fire may perhaps have had a fair chance for limited
success* However, the unobserved missions were largely un-
spotted; crediting them, on the basis of expenditure alone,
with the same chance for success as the limited or no-success
missions which were observed and generally spotted is giving
them the benefit of a very considerable doubt.



8

8-

z DD
 

-t»
m

 o I i 
g

o •o ni TO

PE
RC

EN
T 

O
F 

M
IS

SI
O

NS
 O

N
 W

HI
CH

 T
HE

 I
ND

IC
AT

ED
 N

UM
BE

R
 O

F 
RO

UN
DS

 O
R

 LE
SS

 W
ER

E 
FI

R
ED

— 
• 

ro
 

A 
<r>

 
CD

ro
 

ih
 

on
 

O
B

 
o 

*»
i 

o 
o 

Q
 

o 
o

?
 

9
 

9
 

?
 

9
 

g g s
s



r,11 June 1953 SBCURI1

In figure 5 the 16-inch and heavy ship 5-inch batter-
ies again show higher expenditures associated with greater
success on the observed missions, and such low expenditures
on the unobserved missions as to make it doubtful whether
even limited success was likely.
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Figure 6 for 8-inch destruction missions indicates that
although on observed missions the same tendency for high ex-
penditures is associated with greater success, the unobserved
missions exhibit high enough expenditures to credit them with
a fair chance for limited success if the benefit of the doubt
with respect to spotting is given them.
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The reasonable relationship shown below between expend-
itures by a particular battery type and the degree of effec-
tiveneis claimed for the battery indicates that there was ap-
parently some degree of con sis ten 07 in the standards of success
for a given caliber of projectile.

B. SPOTTING METHOD

The largest and most reliable sample of data with regard
to the effect of spotting method on success is for the destroy-
er 5-inch destruetion missions. Figure 7 shows how missions
were assessed with respect to success for various types of spot.

PERCENT OF MISSIONS WHICH
WERE UNOBSERVED SPOTTING

METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS
•• SATISFACTORY

LIMITED RESULTS
NO RESULTS

50_______JC

398

258

547

10

183

84

GROUND

AIR (OTHER THAN
HELICOPTER)*

SHIP

OTHER

NO SPOTTING

UNSPECIFIED

348

230

490

33

1480 ALL SPOTTING
METHODS 1143

FIG. 7: EFFECTIVENESS OF DESTROYERS' 5-INCH BATTERIES
IN DESTRUCTION MISSIONS

(BY SPOTTING METHOD)

«• 3 Helicopter spotting missions included in "other".
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Prom figure 7 it is seen that very few highly success-
ful missions were reported when no spotting was used, although
the sample size is too small to be very significant, since
most unspotted missions also \vent unobserved. There is little
difference noted between air (other than helicopter) spot and
ground spot, but both are significantly more effective than
ship spot. Unfortunately there were too few helicopter spotted
missions to permit coinparison with other air spot.

There were too few missions in each spotting category
for the other batteries and mission purposes to show statisti-
cally significant differences between them. Uniformly however,
the order of effectiveness shown in figure 7 was confirmed by
the sample available, with no spot least effective, ship spot-
ting more effective than no spotting but less effective than
ground or air spot. The specific figures are shown in appendix
E. This order is in agreement with opinions expressed by
ANGLICO personnel at PMPPAC and indicates again some consisten-
cy in assessing the effectiveness 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, a rather small number of reports included infor-
mation on accuracy. Less than half of the heavy battery Gun-
fire 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 the remainder of the missions
reporting the salvo number of the first hit, table VIII shows
the average salvos required for each battery and spotting meth-
od when more than one salvo was needed to score the hit. The
number of cases in each category is shown in parenthesis.

Table VIII shows rslatively small differences either
between batteries or spotting methods. When statistical tosts
of significance (x*hich take account of the aise of the sample
and the amount of spread around the average in each sample)
are applied, it is found that no significance can be attached
to any of the differences. That is, the laws of chance are
enough to explain the difference between spotting methods and
batteries and the most logical assumption to make is that all
the data samples come from the same population. This is dis-
concerting, but may be true. However the next section shows
that if the accuracy reports are taken at face value, and if
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success against specific target types was assessed in a con-
stant fashion, unreasonable conclusions are indicated about
the relative effectiveness of rounds of Ufferent calibers.
Consequently, either the accuricy-of-fire data or the consis-
tency of assessment of effect criteria or both must be unre-
liable.

TABLE VIII

AVERAGE SALVO NUMBER OP FIRST HIT VERSUS SPOTTING METHOD
(FOR CASES WHERE MORE THAN ONE SALVO REQUIRED)

Spotting method

Ho spot
Ship spot
Ground spot
Convv air spot
Helicopter spot

Destroyers

U.5 (13)
l4-.fi. 330)
iU (256)
4.9 (16?)
7.6 (8)

Cruisers:
J-inch

5.1 (38)
4.8 (lUO
5.2 (92)
5.6 (2k)

Battleship:
16-inch

3.8 (8)
5..5 Ul2)
14-4 (3?)3.5 (19)

C. RANGE TO TARGET AND CALIBER OF ROUND

It was not possible to obtain samples large enough for
each 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 number of salvoa re-
quired to obtain a given number of hits on a target of a
given presented area normal to the trajectory of fire should
increase with the square of the range (unless both ballistic
errors and random aiming errors are Small with respect to the
target's area), so that the average salvo number of first hit
should also increase with the square of the range.

It is surprising that in the region from 11,000 to 15,000
yards, where the data samples are large, no increase in the
salvo number of first hit with increase in range is indicated.
Since targets of all types are included in figure o, the ex-
pected increase in salvos required to hit at the larger ranges
might be obscured if the longer range -missions were also uni-
formly associated'with larger targets. To see whether this
would account for the anomaly, the data for a number of specific
target types were analyzed for all batteries. Results for
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those targets and batteries where a significant amount of data
existed are shown in Figure 9.

AVERAGE SALVO
NUMBER OF
FIRST HIT

6-

4-

2-

NUMBERS IN PARENTHESIS (N) INDICATE
NUMBER OF CASES AT EACH RANGE

X
(2)

__ OVERALL AVERAGE. _x __ _ **—— X __ X _ *— 3)

(57) X (87) (83)

X
X (44)

(3)
X
(7)

°~> i 1 1 1 1
0 2 4 6 8 10

X
X (59)

___ ——— » «• - V ^^ _ « «

(79) (44)

X
(10)

1 1 - — 1— ••-'
12 14 16

—

X
(5)

,'a
RANGE OF MISS ION (THOUSANDS OF YARDS)

FIG. 8: EFFECTS OF RANGE OF MISSION ON SALVO NUMBER OF FIRST HIT:
DESTROYER MISSIONS

Again, figure 9 shows the surprising result that, ex-
cept for railroad bridges, no relationship between range and
salvo number of first hit appears to exist. Furthermore, no
significant difference exists between the 5-inch, 8-inch, and
16-inch batteries, and very nearly the same quite small aver-
age number of salvos (!L) is required to hit all targets,

If figure 8 and 9 are taken at face value, the relative
value of various calibers of pro.1ectil.es can be estimated from
the average number required for successful missions against
various targets. The average numbers of rounds expended on
successful missions against a number of specific targets are
shown in table IX. The numbers in parenthesis indicate the
number of cases included.
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TABLE IX

AVERAGE EXPENDITURES ON SUCCESSFUL MISSIONS
(NUMBER OP CASES IN PARENTHESIS)

Target

Warehouses
Landing craft and small boats
Headquarters, command and

observation posts
Machine gun emplacements and

mortar positions
Troops in open
Troops dug-ln, in trenches,

strong points
Highway bridges
Buildings
Railroad bridges
Supply, fuel, ammo dumps
Areas (unspecified)
Railroad yards
Gun emplacements and shore batteries
Factories
Railroad tracks
Railroad tunnels

5-inch

14 U4)
16 (33)

18 (17)
20 (11)
20 (56)

23 (3D
25 (9)
27 (34)
30 (22)
38 (24)
39 (92)
40 (16)
44 (84)
§5 (8)
63 (8)
93 (5)

fa1 -inch

15 (12)

13 (10)
16 (15)

20 (45)

28 (11)
16 (11)
25 (7)
38 (5)
29 (17)

31 (ID

Ib-inch

20 (11)

15 (6)

19 (40)
16 (6)

25 (9)
15 (4)
12 (6)
22 (1J)
13 (18)

If it is assumed the effect produced is proportional to
the number of hits obtained and that, in accordance with fig-
ures 8 and 9, the expectation of a hit is independent of range
and battery, the relative effectiveness per round of 16-inch
rounds and 8-inch rounds compared to 5-inch rounds is shown in
table X.

Reference (e) indicates that where fragmentation is the
primary damage mechanism, the 16-inch projectile should theo-
retically be 5«9 to 10.6 times as effective as the 5-inch, and
that the 8-inch should be 2.2 to 206 times as effective as the
5-inch. The comparable values in tablo X are uniformly much
smaller, and cannot be entirely accounted for by the small size
of the samples. It seems likely that considerable bias existed
in the reporting of tile salvo number of the first hit with the
missions at longer ranges being credited with too great accu-
racy, so that the assumption of range independence for the

ITY INFORMATION
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probability of hitting based on these reports is not valid.
This bias would occur if there were a uniform tendency to re-
cord the salvo number of the first hit only if it were small,
for example.

TABLE X

RELATIVE EFFECTIVENESS OF 16-INCH AND 8-INCH ROUNDS
COMPARED TO 5-INCH

(ASSUMING PROBABILITY OF A HIT IS INDEPENDENT OF RANGE)

Target

Headquarters, command and
observation posts

Troops in open
Troops dug-in, in trenches,

strong points
Railroad bridges
Supply* fuel, ammo dumps
Areas
Railroad yards
Gun emplacements

Aver an* all targets)

5-inch

1
1

1
1
1
1
1
1

1

B-inch

1.2
1.25

1.15
1.07
2.11-
1.56

16- inch

0.9
1.33
1.20
1.2
*'**3.?5

1.05 j 1.82
1.5 j 3.4
iJil. t 1.79

An alternative explanation for the discrepancy between
the results of table X and theory is that the standards adopt-
ed for assessing the 16-inch and 6-inch missions as successful
were higher than for 5-inch, This would occur if observers
were unable to see the effect produced very precisely and were
influenced unduly by the number of projectiles fired. Since
more 5-inch rounds were fired per mission, they would be cred-
ited with an undue effectiveness relative to heavy rounds.
Also, observers might wish to give the small batteries a sense
of accomplishment even vlien not very successful. It seems un-
reasonable that 5-inch projectiles should be more effective
per round than 16-inch on headquarte'rs, command posts, or ob-
servation posts, and nearly as effective against troops dug-in
or against railroad bridges, as shown by table X.

Table XI shows the relative effectiveness of the heavy
rounds compared to 5-inch if it is assumed the chances of hit-
ting are inversely proportional to the square of the range,
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Lgures In table IX for expenditures per successful
'mission. The average ranges corresponding to the missions
fired against each target are showa.

TABLE XI

RELATIVE EFFECTIVENESS OF 16-INCH AND 8-INCH ROUNDS
COMPARED TO 5-INCH

(ASSUMING PROBABILITY OF HIT INVERSELY PROPORTIONAL
TO SQUARE OF RANGE)

Target

Headquarters ,
command and
observation
posts

Troops in
open

Troops dug-
in

Railroad
bridges

Supply, fuel,
ammo dumps

Areas

Railroad
yards

Gun
emplacement s

AVERAGE
(all targets)

16-inch
Average
range
(yards )

27,000

21,900

26,600

15,400

26,800

20,500

15,400

21,700

22,700

Relative
effec-
tiveness

7.7

6.7

9.1

7-7

16.7

14.3

2.4

20.0

9.8

8-inch
Average
range
(yards )

22,700

20,300

23,000

11,700

21,500
17,600

11,700

15,14-00

18,700

Relative
effec-
tiveness

6.7

5.9

6.3

1-4

9.1
5.0

0.6

2o6

5.5

5-inch
Average
range
(yards)

9,500

9,400

9,800

13,500

10,800

9,800

13,500

9,100

9,700

Relative
effec-
tiveness

1

1

1

1

1

1

1

1

1
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The ratios of effectiveness per round for'tJiew"
projectile compared to 5-inch are more in line with the
retieal values* How, however most of the ratios for 8-inch
compared to 5-inch are very much on the high side and very
nearly equal to those for the 16-inch. Either the 8-inch
batteries were much more accurate than the 16-inch, or they
were given too great credit for effect per hit.

Thus, it seems certain that standards of satisfactory
results were not consistent for all battery types, and that
accuracy-of-fire reports also may be unreliable. Consequent-
ly, reliable conclusions regarding mission effectiveness and
combat accuracy cannot be drawn even from the large body of
reports available for this study, and the tentative conclu-
sions regarding accuracy and effectiveness in references (a),
(b), and (c) are not verified.

V. WEAPONS SELECTION AND FORCE REQUIREMENTS

Tho previous section illustrates the impracticability
of using visual observations of effectiveness and accuracy re-
ported on the Gunfire Support Forms as the basis for weapons
selection or estimates of force requirements, since non* of
the basic elements of the problem are derivable with sufficient
reliability from these records. The use of proving ground
tests of physieal effects produced by various calibers or pro-
jectiles is probably the most efficient as well as the most
reliable way to dotermine the relative value of the projectiles
and fuzes for destruction 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 of all proportion to physical ef-
fects produced and it may be difficult to establish the relation-
ship outside a combat situation* So:ne studies during the last
war indicated a relationship between degree of neutralization
(as measured by friendly casualties per enemy troop engaged) and
the enemy casualty rate produced by the bombardment, which in
turn was proportional to the size 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. Considerable insight into the conditions
producing neutralization or harassment might be gained from a
study of the effects produced on our own troops by enemy fire of
various intensities and estimated calibers. It is apparent that
an observer some distance from impact area cannot obtain more
than a very qualitative impression of the reactions of enemy
troops under fire.
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The study of the quantitative differences between spot-
ting methods is also probably best done under controlled con-
ditions not found in combat, and requires accurate measurement
of the fall of shot and nibs on target. However, no such pro-
gram now exists.

The evaluation of the accuracy of shooting under combat
conditions, another element in the estimation of force require-
ments, cannot at present be obtained from the Gunfire Support
data. Again the use of photographic measurement of the fall
of shot on at least a sampla of missions appears to be required.

Available then as the only quantitative information on
force requirements under combat conditions against various tar-
gets for various projectiles is table IX. However, as discuss-
ed previously, table IX applies strictly only to the conditions
of employment during the period studied here, in particular the
range to the target and the standards of success used by the
observers, so that it is not very useful for predictive purpos-
es. Also, no insight is gained into the conditions which would
make one caliber projectile more desirable than another. Table
IX indicates that as employed in Korea the 5-inch was always
the most efficient battery, in terms of weight of rounds expend-
ed per satisfactory mission, since it takes 38 to ij.0 5-Inch pro-
jectiles to equal the weight of a 16-inch round, and about >
to equal the weight of an 8-inch round. The 5-inch satisfactory
missions were also much cheaper than the heavier caliber satis-
factory missions in cost of rounds expended, since about 22 5-
inch rounds costs the same as a 16-inch round, and about 5 cost
the same as an 8-inch round.

The importance of firm knowledge of the number of rounds
of various projectiles required to give equivalent results at
a given range against a specific target is Illustrated in table
XII. Table XII shows the fraction of 8-inch and 16-Inch mis-
sions fired at various ranges, and consequently the extent to
which they took targets under fire which were within range of
the smaller guns.

About 1/5 of the missions for both batteries were fired
within 5-inch range of the target, taking 15*000 yards as a
conservative estimate of maximum effective 5-lnch range. About
2/3 of the 16-Inch missions were fired v/ithin 8-inch range of
the target, assuming effective maximum range for 8-inch to be
about 25*000 yards. However, about 20 percent of the 16-inch
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missions were at ranges greater than
the reach of cruiser main batteries.

DENTIAL

yards, well beyon<

A question of interest, at present unanswerable, is
whether the use of the heavy batteries at the ranges indicated
in table XII represents an uneconomical or inefficient selec-
tion of caliber of gun for the target.

TABLE XII

DISTRIBUTION OP 16-INCH AND 8-INCH MISSIONS 3Y RANGE

Range
(thousands yards)

Less than 5
Less than 10
Less than 15
Less than 20
Less than 25
Less than 30
Less than 35
Less than Ij.0

16-inch
Percent of missions

0.2
5.0
19.1
31.0
67.3
80.0
93.0
100.0

5-inch
Percent of missions

1.3
9.0
21.3
50,0
90.1
100.0

VI. SUMMARY

During the eleven-month period from May 1951 through
March 1952, Ij.li|,l50 rounds and over 21̂ ,000 shore bombardment
missions were fired by U. S. Navy ships off Korea.

Over 90 percent of these missions were fired by 5-inch
batteries, mainly by destroyers.

The primary target of the destroyers was the enemy's
transportation system.

The primary target of heavy cruisers and battleship
main batteries was personnel.

Over half the destroyer missions and nearly two-thirds
of the main battery missions of the heavy ships were for the
purpose of destruction. The bulk of the remaining missions
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were for harassment, with neutralization accounting for less
than 10 percent of the effort.

Over-all nearly half the missions were unobserved.
Virtually all harassment missions were unobserved, but destruc-
tion missions were observed 70 to 80 percent of the time.

Expenditures on unobserved missions were generally so
small that little success was likely.

On destruction missions over 2/3 of the 16-inch fire
which was observed was reported highly successful. Over 1/2
the 8-inch observed fire was reported highly successful, and
about 1/3 the 5-inch fire. Less than 1/5 the 6-inch observed
fire was reported highly successful. However, there is evi-
dence that criteria for success tended to favor the smaller
batteries.

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

About 20 percent of the harassment and neutralization
missions which were observed by destroyers were considered to
be highly successful. Over 30 percent was estimated to have
produced negligible results* Insufficient data are available
for other ships.

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

Ho spotting was used on about 1/3 of the missions.
Heavy ship 5-inch batteries went without spot on nearly 3/fy-
their missions, however.

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

Accuracy of fire data appears biased and unreliable.
The data available indicate an average of Ij. salvos for first
hit for all targets, all rsnges, all spotting methods and all
batteries. It is probable that only the more accurate mis-
sions were reported.
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About 20 percent of the cruiser and battleship main
battery missions were fired within 5-inch gunfire range of
the target.

About 6? percent of the battleships 16-inch missions
were fired within 8-inch cruiser range of the target,

*

Before reliable evaluation of the combat performance
of ships* batteries against shore targets is possible, more
accurate and reliable means for ineaaurlng accuracy and ef-
fectiveness than at present must be used.

Submitted by:

C. W. KARNS
Operations Evaluation Group

n.- o
D. L. BROOKS
Deputy Director
Operations Evaluation Group
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APPENDIX A

SAMPLE GUNFIRE SUPPORT CARD

CONFIDENTIAL
RMATION
jit'iff

GUNFIRE SUPPORT RECORD PACFIT EVALUATION GROUP

CONFIDENTIAL WHEN FILLED IN

l one (1) topr 10:
P1CFLT CVlUJf tT IOi litHH
CmCPKFLT MUDOTR:i.
FLEET P.O. . SAtt FRtHC

S H I P

LOCUTION

( L » T ) (LONG)

NUMBER DATC SUNRISE

HBS.

SUIStT

HIIS.

PLACE NAME

T A R G E T (Tyt*, Coordiftate (Ont Miaiion Only T»r Skftt if /

REQUESTED BY

1 CHECK APPROPRIATE 80X1 ESI

1. PRE INVASION BOMBARDMENT

2. SATURATION BOMBARDMENT

3. SHORE FIRE CONTROL PARTY

4. AIR SPOT

5. TARGET OF OPPORTUNITY

6. DEFENSIVE (PROTECT OWN SHIPI

7. OTHER [SPECIFY)

TIME REQUESTED ——————— »
HOUffS

E E . « .

METHOD OF SPOTTING

y

H

CHECK APPROPRIATE BOXIESI

0. NO INFORMATION

1 . NO SPOTT 1 NG

2. DIRECT V ISUAL SHIP SPOT

3. SFCP OR OTHER GROUND SPOT

4. AIRSPOT (OTHER THAN HELICOPTER)

5. HELICOPTER

6. OTHER I S P E C I F Y )

C L A S S I F I C A T I O N

CHECK APPROPRIATE BOXIESI.

0. CLOSE SUPPORT

1 . DEEP SUPPORT

2. HARASSING

3. INTERDICTION

«. COUNTERBATTERY

5. ILLUMINATION

6. NEUTRALIZATION

7. DESTRUCTION

8. OTHER 1 SPECIFY I

[ | IIOIIICCT

TIME OF CEASE FIRE S A L V O HUMER OF FIRST OISERVEO HIT fj/t«r Optn flrt}

EFFECT OF M I S S I O N '

y CHECK APPROPRIATE BOXIES)

0. UNOBSERVED, UNREPORTED

1. NO APPARENT RESULTS

2. SOME EFFECT OBSERVED

3. LARGE EFFECT OBSERVED

«. MISSION COMPLETELY SUCCESSFUL

V E R I F I C A T I O N "

J CHECK APPROPRIATE BOXIES)

0. NO INFORMATION

1. UNOBSERVED I NO ATTEMPT MADE TO OBSERVE!

2. OBSERVED BY SPOTTER

). OBSERVED AT A LATER TIME

4. ESTIMATED FROM EFFECT UPON

OPERATIONS

J CHECK APPROPRIATE BOXIESI

5. SPOTTER UNSUCCESSFUL IN ATTEMPT

6. AERIAL RECON. I3Y HELICOPTER

7. OBSERVED FROM SHIP

8. PHOTOGRAPHIC RECONNAISSANCE

». OTHER 1SPECIFYI

Foasitilt)

NUMBER OF ROUNDS

CALIBER k TYPE

CHECK APPROPRIATE BOXIESI COMMUNICATIONS

I. SATISFACTORY

2. NOT COMPLETELY SATISFACTORY BUT DID NOT IMPAIR SUCCESS OF OPERATION

3. UNSATISFACTORY TO. THE POINT OF MAKING MISSION DIFFICULT

4. UNSATISFACTORY TO THE POINT OF MAKING MISSION UNSUCCESSFUL

A-l



A-2(BLANK)
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APPENDIX B

SHIPS AND PERIODS FOR WHICH GUNFIRE SUPPORT CARDS HAVE BEEN SUBMITTED
SUBSEQUENT TO 1 MAY 1951

BATTLESHI PS

NEW JERSEY (BB 62)
WISCONSIN (BB 64)

HEAVY CRUISERS

HELENA (CA75)
LOS ANGELES (CA 135)
TOLEDO (CA 133)
ST. PAUL (CA 73)
ROCHESTER (CA 124)

LIGHT CRUISER

MANCHESTER(CL83)

DESTROYER TYPES

THOMPSON (DMS 38)
TINGEY (DD539)
WEDDERBURN(DD684)
GEORGE K. MACKENZIE(DD836)
ERNEST G. SMALL (DP 838)
DEHAVEN(DD727)
MANSFIELD (DD728)
LYMAN K. SWENSON (DO 729)
HALSEY POWELLCDD 868)
MARSHALL (DD 868)
COLLETT (00370)
THEODORE E. CHANDLER (DP 717)
GREGORY (DP 802)
SHIELDS (DO 596)
TWINING (DO 540)
HIGBEE (DOR 806)
HENDERSON (DO 785)
MADDOX (DD73I)
JOHN A. BOLE (DP775)
ROW AN (DD 782)
GURKE (DD 783)
JAMES E.KYESIDD 787)
SHELTON (DD790)
JOHN W. THOMASON (DD760)
TAUSSIG (DD747)
SAMUEL N. MOORE (DD 747
LOWRY(DD770
EDMONDS (DD 406)
HAMNER (DD 718)
WILTSIE (DD 716)
BRINKLEY (DD 887)



3-S (BLANK)



APPENDIX C

TARGET CLASSIFICATION

Weapon
installations
Gun
emplacements
Machine gun
emplacements

Shore battery

Bunker

Cover
emplacement

Mortar
position

Personnel

Troops
in open
Troops
dug— in

Troops
on roads

Troops
concen.

Troops
and guns
Troops
and tanks

Troops
and
vehicles
Troops,
tanks and
artillery

Troops
and
supply

Transportation
RR tracks

RR bridge

RR tunnel

RR yard

RR junction

RR rolling stock

Locomotive

Grade crossing highway

Highway bridge
Highway tunnel
Highway traffic (moving)
HJghway junction
Vehicle Concen.
Horses, Bypass, Tru:-k

Military
installations
Supply dump

Fuel dump

Ammo dump

Headquarters

Command post

Observation
post

Airfield

Radio station
troop trench-
es or strong
point

Areas
Assembly

Industrial

Waterfront

Dock area

Cities & towns

Warehouse area

Illumination
Town with
troops

Shore
in s ta Hat ion s

Factory

Dock

Warehouse

Ramping
station
building

Oil tanks

Electric
power
installation

Naval

Moored
vessel
Beached
vessel

Landing
craft

Small boat

Tugs
and barges

(0 00
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APPENDIX

DISTRIBUTION OP MISSIONS AND ROUNDS OP ALL BATTERIES BY
MISSION PURPOSE AND TARGET CATEGORY

2,924 DESTROYER S INCH MISSIONS 52,216 DESTROYER 5 INCH ROUNDS

Ip39 HEAVY SHIP 5 INCH MISSIONS 13,776 HEAVY SHIP 5 INCH ROUNDS

HARASSING AND INTERDICTION DESTRUCTION NEUTRALIZATION OTHER

FIG. D-l: DISTRIBUTION OF 5-INCH MISSIONS AND ROUNDS
V/ITH RESPECT TO MISSION FITPPOSE

(AREAS OF CIRCLES ARE PROPORTIONAL TO -NUMBERS OF MISSICNS (OR ROUNDS))
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4,389 16 INCH ROUNDS
387 16 INCH MISSIONS

635 8 INCH MISSION 11,528 8 INCH ROUNDS

OTHER-LESS THAN 05%

168 6 INCH MISSIONS 3,091 6 INCH ROUNDS
HARASSING AND INTERDICTION DESTRUCTION £||] NEUTRALIZATION ((OTHER

FIG. D-2: DISTRIBUTION OF 16-INCH, 8-INCH, AND 6-INCH MISSIONS
WITH RESPECT TO MISSION PURPOSE

(AREAS OF CIBCLES ARE PROPORTIONAL TO NUMBERS OF MISSIONS (OR ROUNDS))
n-2
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2,908 DESTROYER 5 INCH MISSIONS 50,968 DESTROYER 5INCH ROUNDS

553 HEAVY SHIP 5 INCH MISSIONS 9,727 HEAVY SHIP 5 INCH ROUNDS

NAVAL PERSONNEL AREAS MILITARY INSTALLATIONS

WEAPONS INSTALLATIONS H SHORE INSTALLATIONS TRANSPORTATION

FIG. D-3: DISTRIBUTIONS OF 5-INCH MISSIONS AND ROUNDS
WITH RESPECT TO TARGET CATEGORY

(AREAS OF CIBCLES ARE PROPORTIONAL TO NUMBERS OF MISSIONS (OR ROUNDS))
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4,391 16 INCH ROUNDS
384 16 INCH MISSIONS

579 8 INCH MISSIONS 10,913 8 INCH ROUNDS

165 6 INCH MISSIONS 3,095 6 INCH ROUNDS

[[^PERSONNEL [^TRANSPORTATION ^^MILITARY INSTALLATIONS JJJWEAPONS INSTALLATION

FIG. D-4: DISTRIBUTION OF 16-INCH, 8-INCH, AND 6-TJICH MISSIONS AND
HOUNDS WITH RESPECT TO TARGET CATEGORY

AREAS OF CIBCI^^I^ROPOETKNAL TO NUMBERS OF MISSIONS (OR ROUNDSD

—
ORMATION
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APPENDIX E

DISTRIBUTION OP MISSIONS AND ROUNDS OF
ALL BATTERIES BY SPOTTING METHOD

2,663 DESTROYER 5 INCH MISSIONS 50,210 DESTROYER 5 INCH ROUNDS

959 HEAVY SHIP 5 INCH MISSIONS 12,564 HEAVY SHIP 5 INCH ROUNDS

[/^GROUND SPOT HJJAIR SPOT UNSHIP SPOT I [NO SPOTTING HOTHER

FIG. E-l: DISTRIBUTIONS OF 5-TNCH MISSIONS AND ROUNDS
WITH RESPECT TO SPOTTING METHOD

(AREAS OF CIRCLES ARE PROPORTIONAL TO NUMBERS OF MISSIONS (OR ROUNDS))
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387 16 INCH MISSIONS
4,387 16INCH ROUNDS

609 8 INCH MISSIONS 11,391 8 INCH ROUNDS

158 6 INCH MISSIONS 13,870 6 INCH ROUNDS

HI GROUND SPOT PiSHIP SPOT ^HELICOPTER FlOTHER AIR [~~|NO SPOTTING

FIG. E-2: DISTRIBUTIONS OF 16-INCH, 8-INCH, AND 6-INCH MISSIONS AND
BOUNDS WITH RESPECT TO SPOTTING METHOD

(AREAS OF CIRCLES ARE PROPORTIONAL TO NUMBERS OF MISSIONS (OR ROUNDS))
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CT O

II

PERCENT OF MISSIONS WHICH
WERE UNOBSERVED

100 50

SPOTTING
METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS

IB* SATISFACTORY
G2Z3 LIMITED RESULTS

NO RESULTS
SO 100

</> tom

396

258

547

10

I S3

84

1480

GROUND

AIR (OTHER THAN
HELICOPTER)"

SHIP

OTHER

NO SPOT

UNSPECIFIED

ALL SPOTTING
METHODS

348

230

490

33

33

1143

FIG. E-3: EFFECTIVENESS OF DESTROYER 5-INCH BATTERIES IN DESTRUCTION MISSIONS
(BY SPOTTING METHOD)

* J> helicopter spotting missions included in "other"

°£Q£ 5̂

Is

PERCENT
OF MISSIONS WHICH WERE

UNOBSERVED

100

SPOTTING
METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS
••• SATISFACTORY
ES3 LIMITED RESULTS
I——I NO RESULTS

100

20

14

41

80

46

23

GROUND

HELICOPTER

OTHER AIR

SHIP

NO SPOTTING

UNSPECIFIED

18

12

33

72

224 ALL SPOTTING
METHOD. 139

FIG. E-4: EFFECTIVENESS OF HEAVY SHIPS' 5-INCH HATTERIES
IN DESTRUCTION MISSIONS

(BY SPOTTING METHOD)
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O en
si
00 (/>
2 en
31

PERCENT OF MISSIONS WHICH
WERE UNOBSERVED

100 50

SPOTTING
METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS
••i SATISFACTORY

LIMITED RESULTS
NO RESULTS

50 100

UJZ
te>o

66

22

13

GROUND

AIR (OTHER THAN
HELICOPTER)*

SHIP

OTHER

NO SPOTTING

UNSPECIFIED

56

16

114 ALL SPOTTING
METHODS 77

FIG. E-5: EFFECTIVENESS OF LIGHT BRUISER'S 6-TNCH BATTERY
IN DESTRUCTION MISSIONS

(BY SPOTTIMG *.:ETHOD)
No helicopter spotting

O
tr

PERCENT OF MISSIONS WHICH
WERE UNOBSERVED

100 50

SPOTTING
METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS
•M SATISFACTORY

LIMITED RESULTS
NO RESULTS

50 100 il
1 5 8

33

138

53

13

GROUND

HELICOPTER

OTHER AIR

SHIP

OTHER

NO SPOTTING

UNSPECIFIED

141

26

107

41

402 ALL SPOTTING
METHODS 316

FIG. E-6: EFFECTIVENESS OF HEAVY CRUISERS' 8-INCH MISSIONS
IN DESTFiXTTOr: MISSIONS

(3Y srOTTL'JC] i-lETHOD)
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PERCENT OF MISSIONS WHICH
WERE UNOBSERVED SPOTTING

METHOD

PERCENT OF OBSERVED MISSIONS
WHICH WERE ASSESSED AS
•• SATISFACTORY
GZ3 LIMITED RESULTS
CD NO RESULTS

_______50______I

KOS

39

19

97

13

90

GROUND

HELICOPTER

OTHER AIR

SHIP

NO SPOTTING

UNSPECIFIED

34

19

89

13

10

220 ALL SPOTTING
METHODS 166

FIG. E-7: EFFECTIVENESS OF BATTLESHIPS' 16-INCH BATTERIES
IK DESTRUCTION MISSIONS

(BY SPOTTING METHOD)

SECURITY INFORMATION
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