
UNCLASSIFIED

AD NUMBER
AD117828

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; OCT 1956.
Other requests shall be referred to Deputy
Chief of Staff for Research Development
and Acquisition [Army], Washington, DC.

AUTHORITY
15 Jan 1960, per document marking; DAMA
ltr, 13 May 1973

THIS PAGE IS UNCLASSIFIED



THIS REPORT HAS BEEN DLLIMITED

AND CLEARED FOR PUBLIC RELEASE

UNDER DOD DIRECTIVE 5200,20 AND

NO RESTRICTIONS ARE IMPOSED UPON

1-4S USE AND DISCLOSURE,

DISTRIBUTION STATEMENT A

APPROVED FOR PUBLIC RELEASEj

DISTRIBUTION UNLIMITED$



UNCLASSIFIED

AD// '6

ARMED SERVICES TECHNICAL INFORMAON AGENCY
AIUNGTON HALL STATION
ARLINGTON 12, VIRGINIA

CL qf CTWONC HIANGEDI TO fLA5/D
FROM 00FDIL7A
PER AUTHORITY LI
ASTIA 2T, D 0.
DATE L AHd o

UNCLASSWIED

*1



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have foimlated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other persoi or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

Al



'.~, ... - ,MEMO .~

US Ary Vk *t-'a sfua Ilti e

n 0,i K ra.U

e r ai .U iiz

wih h

USasalie

UnvalBles Avinbl They



NOTICE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING

OF THE ESPIONAGE LAWS, TITLE 18, U.S.C., SECTIONS 793 and 794.

THE TRANSaUSSION OR THE REVELATION OF ITS CONTENTS IN

ANY MANNER TO AN UNAUTHORIZED PIERSON IS PROHIBITED BY LAW.

kq 'il, xv" ^



CONFIDENTIAL

WORKIN4G PAPER

This is a working paper presenting the considered results
of ORO Study 62.2 (b) by membezs of the technical staff of
the AFFE Group.

The objective of the sWdyis to determine the distribution
of causative agents among battle casualties as a function of
type of operation and weapon structure to provide an indi-
cation of casualty distributions In future actions, to include
atomic weapons. This paper, ORO-T-lI(AFFE), deals with
all aspects of the study. The findings and analysis of this
paper are subject torevision as maybe requiredby newfacts
or by modification of basic assumptions. Comments and
criticism of the contents are invited. Remarks should be
addressed to:

The Director
Operations Research Office
The Johns Hopkins University
7100 Connecticut Avenue
Chevy Chase 15, Maryland

CONFIDENTIAL



CONFIDENTIAL

AFFE GROUP

Technical Memorandum ORO-T-71 (AFFE)

Published October 1956

/

US Army Battle Casualties
in Korea (U)

by

Frederick W. Cleaver

OPERATIONS RESEARCH OFFICE
The Johns Hopkins University Chevy Chase, Maryland

FIDE r1? A 341 9,rONFIDEN '



CONFIDENTIAL

FOREWORD

This study was originally undertaken to provide back-
ground information on the patterns of casualty causation in
conventional warfare as part of ORO's study of Atomic War-
fare in th Far East. It is felt, however, that the results ob-
tained were of sufficient general interest to justify its sepa-
rate publication. Presented in this study are quantitative
information on casualty rates, causative-agent distributions,
and lethalities associated with the various types of operations

conducted in the Korean war. Certain of the conclusions may
be qualitatively obvious; however, the value of the study lies
in the fact that actual magnitudes are developed.

The author wishes to acknowledge his indebtedness to Mr.

Eugene A. Soto, ORO, who assisted in the collection and tab-
ulation of the sample data used in this report; to Maj John
C. Finnerty, Chief, Miscellaneous Projects Branch, Adjutant
General's Office, AFFE, who tabulatedthe casualty records
for the period September 1952 through August 1953; and to
other members of the ORO AFFE 8/A (R) staff who contrib-
uted many worth-while suggestions throughout the course
of the work.
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PROBLEM

To aggregate from battle casualty experience in the Korean war quanti-
tative information on the casualty raLes, causative-agent distributions, and
agent lethality (as measured by the proportion of deaths among total casualties)
associated with the -,arious types of operations conducted in that war,

FACTS

The Korean wranbc dCI'viud axtitz'ily into -Uii- -rvls inwliht~oe
duminant types of operations of Eighth Arm as a whole were one of the fohowing-, 1

(a) Offensive against the main enemy force
(b) Offensive against an organized delaying force

(c) Oftensive against a partly disorganized delaying force
(d) Offensive against fortified hill positions
(e) Defensive against the main enemy force
(f) Defensive with main pressure on non-US units
(g) Withdrawal
(h) Position warfare
From casualty records maintained by the Offices of the Adjutant General

(AG) and the Surgeon General (SO), estimates of casualty rates, causative-agent
distributions, and status distributions (killed, wounded, and missing) for each
type of operation have been obtained. From data on casualties sustained after
August 1952, proportions of death among total casualties for each agent have

been computed.
These experience factors shouldprove usefulin the prediction of probable

casualty patterns in a future conventional war, in the analysis of conventional
weapons systems, and as a point of departure for studies of atomic warfare in
the Far East.

DISCUSSON

1he casualty rates an d status distributions applicable to each type of oper-
ation were estimated from the monthly casualty totals published by the AG. The
values obtained are averages for all divisions in the combat area during the
intervals in which the particular type of operation predominated regardless of

ORO-T-71(AFFE) 1
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whether they were in continuous combat, and are comparable to the long-term
casualty estimate in FM 101-10,1 <cept that, whereas this vaiue represents
average WVA experience in Europe for a.l types of operations, the values com -
puted here show the extent to which values for individual operations diflered.

Casualties per division per day averaged 119, 77, and 67 in withdrawal,
defeuse against main enemy force, and offense against main enemy force, re-
spectively. For other types oi operations, the casualty rates ranged from 6 to
35 per division per day, The WUI average for all types of operations as shown
in FM 101-10 was 60.

KIAs comprised 25.2 percent of casualties in defense against the main
enemy force and 14.6 percent Inoffensive against the main enemyforce as com-
pared with a WWII average of 17.2 percent. In withdrawal, KLAs comprised

15.2 p3rcent of total casualties; however, 40.2 percent of these cazualties were
listed as MIAs, In other types of operations the percentage of KIAs ranged
from 16.1 percent to 18.8 percent. Except In withdrawal operations, the pro-
portions of MIAs were less than or equal to, and those u! WL As greater than or
equal to the FM 101-10estimates of 13.Oand 69.8 percent, respectively, in each
tMe of operatinn

The distributions of battle ca-wialties among causative ageuiL fur each type
of operation were estimated from a lOpercent sample of individual AGcasualty
records for the period July 1950 through August 1952. Because of the small
number of nonirfantry casualties in the sample for each type of operation, the
causative-agent distributions were studied In detail only for infantry casualtdes.
It should be noted thatAGcasualty records were maintained on only those cas-
ualties whose wounds resulted in mure than a day's absence from their units.

The proportion of casualties caused by small arms ranged from 23.6 per-
cent in offense against fortified hill positions to 58.4percent in offense against
partly disorganized delaying forces; whereas the proportions of artillery- and
mortar-caused casualties ranged from 25.2percentin the latter type of opera-
tion to 64.9 percent in the former. In general it was apparent that the propor-
tions of small-arms casualties were highestin those operations in which move-
ment of the MLR was rapid, while artillery and mortar casualties were highest
in those operations in which movement of the MLR was relatively slow.

The proportions of hand-grenade-caused casualties varied from 9.5 percent
to 2.4percentand thoseof mine and booby traps from 7.Spercent tn 0.3 percent.
In each case the higher proportion occurred in positional warfare while the
lower was experienced in withdrawals. In this latter type of operations, how-
ever, the proportion of casualties for whom the causative agent was unknown
was 26.5 percent.

The percentages of deaths among total casualties for each agent were de-
termined from a tabulation of data on all casualties recorded by the AG for the
period September 1952 through July 1953. Since these casualty records pro-
vided information nn the specific type of activity in which the casualty was im-

2 ORO-T-7l (AFFE)
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mediately engaged, it was possible to study variations in these percentages for
each agent with changes In the type of activity. The average death percentages
of the causative agents were as follows:

AgeNt Percent

Small arms 28.4
Mines and bo-oby traps 23.8
Artillery and mortars 38.4
Hand grenades 10.8

It wAs observed, however, that the death percentages for particular agents
varied with type of immediate activity. Death percentages for small arms and
artillery and mortars were both highest in defensive activity (38.4 and 25.9
percent, respectively). The sm all-arms death proportian was lowest in offen-
sive activity (15.0 prcent) aria tUiatof artillery and mortars was lowest hi rear-

CONC LUSIONS

1. Casualty rates in withdrawals, defensc against the main enemy force,
and offense against the main enemy force differed from the WWIf average given
in FM 101-101 by factors of 2, 1.3, and 1,1 respectively.

2, The proportion of KIAs among total casualties in defense against the
main enemy force exceeded the proportion in offense against the main enemy
force by a factor of 1.7.

3. The proportions of casualties caused by small arms in different types
of operations varied from 23.6 to 58.4 percent. Higher proportions occurred in
those operations in which movement of the M.LR was rapid. The proportions
caused byartilleryand mortars ranged from 25.2 to 64.9 percent; higher values
occurred in those operations in which movement of the MLR was slow.

4. The order in which agents ranked on the basis of the percertage of
deaths among total casualties was (a) small arms (28.4 percent), (b) mines and
booby traps (23.8 percent), (c) artillery and mortars (18.4 percent), and (d) hand
grenades (10.8 percent). These percentages varied with the types of activity
in which the casualties were immediately engaged.

RECOMMENDATION

1. The values derived here constitute useful supplements to the planning
data for staff officers in FM 101-10' and should be included in revisions of
that manual.

ORO-T-71 (AFFE) 3
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INTRODUCTION

OBJECTIVE

The objective of this paper is the development of quantitative intormadon
on the casualty rates, causative-agent distributions, and agent lethalities (as
measured by the proportions of deaths among total casualties) for the various
types of operations that comprised the Korean war. Battle casualty rates were
studied from the standpoints of both total strength losses and utilization of medi-
cal facilities. Causative-agent diztributions and lethalities were studied in rela-
tion to both the general and specific types of activities in which the individus
were engaged at the time the casualties occurred.

TYPES OF OPERATIONS

The values for each of these characte~lstics were affected by differences
in the general tactical situation. For this reason, data were studied separately
for each of the various types of operations that occurred in the war. The Korean
war can be arbitrarily divided into intervals in which the predominant types of
operations of Eighth Army az a whole were one of the following: A

(a) Offensive against the main enemy force
(b) Offensive against an organized delaying force
(c) Offensive against a partly disorganized delaying force
(d) Offensive against fortified hillpositions
(e) Defensive against the main enemy force
(f) LDefensive with main pressure on non-US units
(g) Withdrawal
(h) Positional warfare
These categories and the intervals included in them are discussed in more

detail in App A. Unfortunately, data on neither the day-to-day operations of
smaller units nor daily casualties on a unit basis were available to this study,
so that it was not generally possible to develop data on types of operations for
levels lower than Army.

DATA SOURCES AND CHARACTERISTICS

Agencies Concerned with Casualty Records

The two agencies of the Army primarily concerned with the maintenance
of casualty records are the Offices of the Adjutant General (AG) and of the
Surgeon General (SG). Since these two agencies are concerned with different

ORO-T-7i(AFFE) 7
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facets of the casualty problem the records maintained by each differ in some
respects. The SO records include only those casualties who came to the atten-
tion of medical facilities and, of course, omit MIAs unless they were treated
for wounds subsequent to their return to military control. The SG records
include also those superficially wounded personnel who returned to their units
alter brief (or fir.Gt-aid) reatment. Since the AG was primarily concerned with
strength accounting, only those wounded who required hospitalization were
recorded by this source. AG casualties include personnel carried in MIA siatus
by their units; however, many such individuals may actually have been K.As or
WIAs, and may be included in the SG records as such.

While discrepancies between AG and SG data make it impossible to de-
termine c u.ityrates and distributions that would be a-pplicable to all battle
casualties however slight, they do provide a basis for separate analysis of
casualty patterns in the areas of strength reduction and medical treatment. In
this study, primary interest is in those battle casualties who became strength
losses.

AG Casualt Records

US Army battle casualties for each month of the Korean war and their
distribution among killed, wounded, and missing were published in the various
issues of Far East Command (FEC) "Personnel Statistics."z These data were
based on tabulations frnrn infr ,-,ton ,.areAsed by +6c AC's Caualt .... i..
An estimate of casualties for each of the time inter,7als (which did not gener-
ally begin or end on the first days of the months) were interpolated, based on
total SG casualties for the interval. (See App B.)

Data on the causative agents of battle casualties for the period 1 Jul 50
through 31 Aug 52 were obtained from a sample of individual casualty records
maintained by the AG (AFFE). These records included a casua-L report form
submitted by the AG of the division to which the casualty belonged. This form
provided space for information on the causative agent and a description of the
circumstances under which the casualty occurred. This information was in turn
based on a feeder form submitted by the CO of the casualty's company. Although
the reliability of such sources cannot be established, the reports were frequently
accompanied by substantiating reports of the medical facility at which treatment
was received,

Records of 6857 battle casualties were examined in the AG sample. For
each casualty, the date, causative agent, branch of service, and the specific
type of activity in which the individual was engaged at the time the ca-ualty
occurred were recorded.* To facilitate tabulation of data, categories of causa-
tive agents and activities were established as follows:

Causative Agents. Small arms, artillery and mortars, hand grenades,
mines and booby traps, and unknown.

Activity. Active offense, active defense, maintenance of position (against
minor raids or patrols or in the absence of troop contact, but excluding defense

The terrn "type of activity" as used here should noL be tonfused with the teTM "type of operation."
The latter refers to the op eralions of 0he Army as a whole whereas the former refers to the activity of tLe
individual at the time he 'becare a ca-u-ty', The operation of the Army may have been de.enaive in Onaure
aL a pavicula timf, however, many ca ities during that time may have been engaged in an offensive or
other activity.

8 ORO-T-71(ArFE)
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against attacks aimed at seizing and holding ground), patrol activity, duty in rear
combat area (such as battalion or higher headquarters, reserve areas, etc.),
and unknown.

Although the desirability of more detailed information was recognized,
particularly on causative agents, these categories were in keeping with the
level of preciseness in the reports.

Certain types of casualties included in the total AG casualty data were not
included in the sample. All MIAs who did not return to military control or who
were not confirmed in some 6ther status prior to 31 Aug 52 were not included
in the population from which the sample was drawn. MIAs who returned to
military control without having sustained a wound were not included. Transpor-
tation and environmental injuries that were not the direct result of enemy weap-
ons, and casualties to friendly weapons (except mines whose origin was not
specified) were also excluded. As mentioned above, data on superficially
wounded casualties were not available in AG records.

The numbers of nor.nfntry-branch casualties in the sample proved in-
sufficient for detailed analysis; hence, causative-agent data on infantry casual-
ties only are presented.

For battle ca.sualtios sustained after August 1952, irformation similar to
that discussed above had been placed on IBM cards by the Statistical and Ac-
counting Branch, AG (AFFE). At the request Qf OR (AFFE) a tabulation of _

these cards wus made. The volume of tis data, 14,812 casualties, permits
detallpri anlys4 of . . ha -crcontacs- of deats a.mui iuiai casualties for tr.e
various types of agents for casualties sustained in the different .ypes of autiv-
ity as well as of causative-agent distributions for that part of the war.

SG Casualty Records

For each US Army battle casualty who came to the attention of medical
facilities, the Office of the Surgeon General, DA, maintained an IBM card on
which were recorded, among other iterrs, t.,B date of casualty, causative agent,
branch of service, and status (killed, wounded, etc.). A tabulation of this data
was made by the Computing Laboratory, OR0, (Washington), for each time inter-
val associated with the various types of operations.

The data on causative agents suffer from one major deficiency: the
causative agents for the majority of the KIAs were not specified. The only
useful data on agents from this source concerned WIAs. For this reason it is
impossible to develop estimates uf lethality of the various agents from medi-
cal data.

The categories of causative agents used by the SG differed slightly from
those used elsewhere in this study. Hand-grenade and mine and booby-trap
casualties are aggregated into one groap. Environmental and transportation
injuries and casualties to friendly weapons are listed separately. In this study
these casijuties are aggregated into a single category, "other agentb."

It has leen mentioned above that the principal difference between AG and
SG casualty records is the inclusion in the latter of superficially wounded in-
dividuals. A rough estimate of the magnitude of this type of casualty may be

a incldced in this goup : the a4gert uaegor "atomic, bioIogical, d che.riica wwfara" in which
a few casuaties were liste1  pr s- ma.L in accidents invoking wnnke.generatjng unit&

ORO-T-71(AFFE)
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obtined by comparing the numbers of WIAs from both sources of the various
types of operations.

From such a comparison it was seen that the proportion of total SG re-
corded casualties that were in this category varied for different types of
operations. While in offensives against the main enemy force and partly dis-
organized delaying forces total SG WIAs were less than those in AG data, in
other types of operations the superficially wounded consisted of from 5 per-
cent for withdrawal, to 30 percent for positional warfare. The over-al average
was 9.7 percent. In general, it can be said that the proportion was higher in
those types of operations in which pressure on US units was relatively low or
during which the rate of movement of the MLR was small. This may have been
caused by failure to maintain detailed records on the superficially wounded
during periods of heavy pressure, and/or by a reluctance on the part of these
wounded to leave their units for tUeatment at such times. Other special features
of these data are discussed in detail in App C.

i0 ORO-T-71 (AFFE)
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CASUALTY RATES AND STATUS DISTRIBUTIONS

In this section, casualty rate estimates for various types of operations
mentioned in the 'Introduction" a',e presented. These estimates were inter-
polated from AG monthly casualty totals on the basis of total battle casualties
who received medical attention in each interval (see App A). Although the re-
sults are not so precise as those that might be yielded by a complete tabulation
of casualty records for the intervals involved, they show with sufficient accu-
racy the extent to which casualty rates and status distributions varied with
changes in types of operations.

The values are average casualty rates for all divisions in the combat area
for the tine intervals for which the operations of Eizhth Armv as a whole were
of the type specified. It should be noted that all these divisions did not partici-
patp in sustained operations of the types mentioned over all days of the time
intervals. Thus the data shown are valid as long-term estimates only; day-to-

day values will fluctuate depending on the intensity of combat. For each time
interval, of course, the rates for the various divisions also fluctuated with the
extent to which their participation in actions was sustained.

In FM 101-10 an estimate of average casualties for a uivision in the com-
bat area based on WWII experience is given as 10 percent per month or 60
casualties per day.' The same source also gives the status distribution of
these casualties as:

Category Percent

Killed 17.2
Wounded 69.8
Missing 13.0

These estimates are expected averages over all types of operations. The ex-
tent to which these percentages differ from those in Table 1 is of interest.

It is seen that the casualty rates in Korea were substantially in excess
of the estimated average in withdrawals, 98.2 percent; and that in offensives
and defensives against the main enemy force they exceeded the estimate by
11.7 and 28.3 percent, respectively. It is in these operations tat the partici-
pation of all divisions was continuous. In other types of operations casualty
rates ranged from 58.2 percent down to 10 percent of the FM 101-10 estimate.1

. 'In defensive actions against the main enemy force, the proportion of KIAs
was 46.5 percent above the FM 101-10 estimate; in offensive action against the

ORO-T-71(AFFE) 11
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main enemy force this proportion was 20.9 percent below that estimate. In
other types of operations the variation of this proportion from the estimate is
less than 10 percent, except In the case of withdrawals for which the proportion
is 11.6 percent below the estimate. In the latter type of operation, however, the
proportion of MIAs is quite large; the proportion of KIAs among nonmissing
casualties is 28.8 percent higher than the comparable proportion in the FM
101-10 estimate.'

Except in the case of withdrawal operations, the proportion of WIAs was
larger than or equal to the FM 101-10 estimate, and the proportion of MlAs
was less than or equal to the estimated value. MIAs were 3.09 times the esti-
mate in witharawal, whereas wounded were 36.4 percent below the estimate.

Table I

CASUALTY RATES AND STATUS DISTREBU1IONS FOR
DIFFERENT TYPES OF OPERATIONS

(AG data)

Casual aeu Status distribution, percent
Type of operation per division

per day Killed Wounded Missing

Offensive -Against main enemy force 67 14.6 83.2 2.3

Agpnst delaying force
Organized 26 18.2 69.6 12.2
Partly disorganized 12- 19.8 715.9 5.3

Against fortified hill positions 34 17.5 9.4 3.1
Defensive

Akgainst main onemy force 77 25.2 68.8 6.2
Math pressure on non-US units 35 16.1 70.6 13.2

Withdrawal 119 A. 2 44.5 40.2
Posi',ional warfare 6 18.6 75.0 6.4

From the tabulation of casualty records of the Office of the Surgeon
General, DA, the rates at which battle casualties were handled by medical
facilities, the distributions of these casualties among the branches of service
and among causative agents, and the proportions of ICAs among these casualties
for individual branches and for all branches together were determined for each
time interval and hence. -- r each type of operation. This information is pre-
sented in detail in App C and is summarized below.

The battle casualty handling rate in terms of casualties per division per
day is shown in Table 2, together with the death percentages and the distribu-
tion of casualties among the combat branches separately, and service branches
together, for each type of operation.

The differences between SG and AG data appear to have been compensating
so that casualty rates for these sources are not substantially different except
i, the case of withdrawal operations. In this case, since the number of AG-
recorded casualties in the KIA or WIA status is quite close to the total SG
caualties, it may reasonably be assumed that the difference In tMis case con-
sists of MIAs.

12 ORO-T-71(AFFE)
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The average death percentage for the war as a whole from SG data was
17.2 percent; however, if the static per!od is eliminated this proportion was
18.8 percent. The comparable estimate in FM 101-10' is 20 percent. The
proportions recorded were highest in withdrawal operations and in both offen-
sive and defensive operations against the main enemy force; however, this may
have been caused in part by a failure to maintain detailed records on the super-
ficlally wounded under the pressure of such operations, as has been mentioned
previously.

The distribution of casualties among branches of service estimated in
FM 101-10 was:

Branch Percent

Infantry 81.0
ArtiLlery 4.5
Armor 6.6
Service branch 7,0

The average values for SG data in the Korean war differed primarily in that an
increas' to 5.7 percent in artillery casualties and a decrease to 5.3 percent in
armor casualties occurred. Infantry casualties averaged 81.1 percent of the
total, and service branch losses were 7.9 percent.

.4e e Les ior the casuallies 0-e various branchesthe

quite different. These values are shown in App C for each type of operation.
Infantry casualties had generally the highest death rates, followed by artillery,
service brarches, and armor in that order. Table 3 shows the SG average
KIA proportions for (a) the war as a whole, and (b) the nonstatic part of the war.
No complete explanation can be advanced for the apparently low percentages of
deathsamong total armor casualties. It is possible that KIAs sustained in mo-
bile operations did not receive the attention of medical facilities or that large
numbers of minor injuries, the secondary effects of causative agents, were in-
cluded in the SG data.

The SG casualty records include the specification of the causative agent,
although, unfortunately, in thc4case of the majority of KIAs, the agent was listed
as unknown. For this reason the lethalities of the various agents, as measured
by the death proportions, cannot be derived from this source. The absence of
information on KIAs also detracts from the value of the distributions of casual-
ties among causative agents; however, it is possible to specify accurately the
distributions of medically treated WIAs among agents for each type of operation
and for each branch of service. These distributions are shown in detail in App C.

It should be mentioned that the distributions of infantry battle casualties
show a consistently higher proportion of artillery and mortar casualties than
do the distributions from the AG casualty records presented in the next section,
with corresponding reductions iii the small-arms casualties. This appears to
have been due to the fact thit most of the superficial wounds were caused by
fragments rather than bul.ets, and, since small arms produced higher propor-
tions of kills* than do artillery and mortars, the omission of KIAs probab'y
reduced the representation of agent disproportionately.

*Se Table 9.
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Table 2

SUMSARY OF SG CASUALTY DATA

S Distribution among'
Tye foprt.o prCasties, Death-s, branches, percent

I per day pec n evc

Offensive
Against main enemy force 68 17 7e.1 3.7 9.2 9.1
Against delaying forces

Organized 28 16 83.2 5.6 4.5 6.7
Partly disorgv-.1zed 10 19 69.2 9.5 11.1 10.2

Against fortified hill -

positions 40 15 87.4 3.3 1.0 5.4
Defensive

Agalnst-main enemy force - 722 73.5 6.6 10.4 9.5Main pressure on
. .. wn-US-mr - --- - 4 1.7 84,2 5.9 3.5 6.4

Withdrawal 65 27 73.1 9,6 6.3 11.0
Positional warfare 8 14 83.4 5.3 3.4 7.9

Table 3

DEATH PERCENTAGES FOR BRANCHES
OF SERVICE

(SG data)

Average for Average for non-
entire war, static periods,

Branch percent percent

Infantry 18 20
Artillery 17 19
Armor 8
Service 14 16

All branches 17 19

14 ORO-T-71 (AFFE)
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DISTRIBUTIONS OF INFANTRY CASUALTIES
BY CAUSATIVE AGENT

Introduction

In this section, the distributions of infantry battle casualties among causa-
tive agents as estimated from a 10 percent sample of AG casualty records for
the period 1 Jul 50 through 31 Aug 52 axe presented. Although certain of the
over-all conclusions that may be drawn from this data may be obvious, e.g.,
the predominance of different agents in the varous types of operations, the
data presented here establish actual magnitudes for these characteristics
of the casualty patterns.

The characteristics of AG data as compared with SG data have been dis-
cussed previously. It will be recalled that the casualties in the AG sample are those
resulting in Iort time through onc dcgree-of -I hpitaization. -A comparison of
causative-agent distributions from AG and SG data indicates that a dispropor-
tionately large number of the superflclally wounded excluded from the AG
sample were caused by artillery. In addition to the above, nonagent-related
battle injuries, and MIAs that were not coafirmed in either a killed or wounded
status by 31 Aug 52, are not included in the sample data.

The accuracy of the information on which these distributions are based is
uncertain. Designation of the causative agent was made by the casualty or eye-
witnesses and was recorded by the casualty's CO on a form submitted to the
division AG. These designations were frequently corroborated by the report
of the medical facility at which the casualty received treatment although it iS
not known whether the information recorded there was based on a physician's
examination or the casualty's own statement. In those cases in which there
was disagreement between these sources, the information from the medical
source was arbitrarily accepted,

Data recorded in the examination of the sample also included, when avail-
able, the type of activity in which the casualty was immediately engaged at the
time he was wounded. Agent distributions for these various activities have been
tabulated for the various types of operations. Unfortunately, the proportions of
casualties for whozy1 the type of activity was unknown were quite large in some
types of operations. In each of these cases, however, it seems probable that
the unknown activity group was composed primarily either of casualties whose
actual activity was similar in nature to the type of.operation being conducted
by the Armny as a whole, or was distributed among the known types of activity
in the same relative proportion as the activities occurred in the sample. If
either assumption is valid, the accuracy of causative-agent distribrations for
the various types of activity would Le ,ninipaifed by the large unknown activity
proportions.
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For a given enemy weapons complex, variatior.s in rnausative-agent distri-
butions are related to the relative frequencies with which personnel are exposed
as suitable targets for a particular weapon type, the completeness with which
these targets are acquired, and the efficiency and accuracy w.-ith which this in-
telligence is acted on. The latter two steps may be consummated almost simul-
taneously as in the case of a hand grenade or may involve complex processing
of intelligence as with artillery targets of opportunity. Completeness of target
intelligence required may vary from practically nil in the employment of mines
and booby traps to virtual certainty for the-sniper. Different types of operations
generate different frequencies of exposure of targets for particular types of
weapons Rnd, similarly, the efficiency and accuracy with which the enemy can
acquire targets and bring his weapons to bear on them will be different in dif-
ferent operations. An assault on fortified hill positions will result in the ex-
posure of many targets, out of range for small arms, that will be attacked by
artillery and mortar barrages if these weapons and ammunition are available.
On the other hand, in rapid ad ances or withdrawals, artillery pieces are over-
run or a,-e out of range of the front lines so that casualties must be inflicted by
small arms and light mortars. Although the data at hand shed little light on the
complex interrelations of the casualty production system, they do provide ob-
servations on the end results.

Because of the lack of information, two important factors in causative-
a nt di.trihutinn.rnilti nnt he -x-tenmively rnn~tderptt The.e re the enery
weapons structure (relative proportions of various types of weapons), and the
ammunition supply situation. G2 AFFE has published estimates of the TOEs of
the CC Field Army and its subordinate units for different periods of the War (see
App A). It is of interest that, althouagh a general expansion of the CCF infantry
division was apparent, the ratio between numbers of indirert-fire weapons, in-
cluding the division slice of army organic artillery, and primary combat troops
(defined as members of rifle platoons, reconnaissance units, or machine-gun,
rocket-launcher, or recoilless-rifle crews) remained virtually constant at 0.035.
If the trend evidenced in these estimates were generally applicable, the influence
of weapons structure on agent distributions would be 3mall. In the latter part
of the war the artillery of CCF front-line armies was augmented by independent
artillery divisions and regiments, a Iact that may have affected the data for the
periods of static or positional warfare.

Offensive Operations

The distributions of infantry battle casualties among causative agents for
the various types of general offensive operations are shown in Table 4. Causative-
agent distributions have also been tabulated in terms of the specific type of
activity in which the indiviciual was immediately engaged at the time the casualty
occurred for each of these types of operations. The latter data are presented
in App D.

Data for offensive operations against the main enemy force were drawn
from the perk i between the breakout from the Pusan perimeter to the link-up
with X Corps. Although in some phases of this operation movement was rapid,
the majority of casualties were sustained in the initial assaults against the NKA
at the boundaries of the perimeter. The offensive operations against organized
delaying forces consisted of a series of advances, some of which were opposed
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by inlerior enemy forces occupyin, strong positions. These operations followed

periods of offense by the enemy, and during them the main body of the enemy
was withdrawn to regroup well in the rear of the MLR. Advances were slower
than in offensive operations against partly disorganized delaying forces and were
conducted according to phase lines, Pata for the latter type of operation were
drawn from the interval between the link-up of Eighth Army and X Corps after
the Pusan perimeter breakout to the beginning of the first CCF major offensive,

Table 4

CAUSATIVE AGENTS O' INFANTRY BATTLE CASUALTIES
iN OFFENSIrE OPEP.ATIONSa

Causative agents, percent

Type of offensive operation Smai Arty Mines and
I and booby Utknownarms grenades r~ rpars ortar traps

Against main enemy furce 4u.8 43,1 6.4 0.7 9.0
Against delaying forces

Organized 47. -18.0 7.0 3 6 3.,

Partly disorganized 58.4 25.2 5.4 1.5 9.4
'M I Fu" 5..::- U,, ib 2 5.b . 5.9 2.6 2.6

aData from 10 percent sample of AG casual)- records

and included the rapid advances in North Korea. The data for offensive opera-
tions against fortified hill positions were drawn from the limited objective as-
saults conducted in September and October 1951, primarily in the I Corps
sector. The CCF had been maintaining and improving these positions with
little contact for more than 2 months, This type of operation might perhaps
be classified as a special case of offensive against the main enemy force ex-
cept that fighting was compartmentalized and against limited objectives, It is
probable, M,-wever, that data for this type of operation would be Indicative of
the types of distriLutions that would apply to casualties sustaL ied in assaults
against well-prepared and alerted defenders.

In general it may be observed from Table 4 that the proportion of small-
arms casualties increased and those of artillery and mortars decreased as the
rate of movement of the MLR increased. The causative-agent data from the
Office of the Surgeon General given in App C show the same tendencies, although
artillery and mortars caused a generally higher and small arms a smaller pro-
portion of these casualties than was the case for the sample data.

L For each of these types of operations, a table showing (a) the distribution
of casualties among various types of activity, and (b) the causative-agent dis-
tribution of the casualties for each activity is given in App D.

Defensive Operations

The distributions of infantry battle cacualtieb among causative agents for
the two types of defensive operations that occurred in the Korean war are
shown in Table 5.
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Data for defensive operations against the main enemy force were drawn
from the Pusan perimeter defense in 1950. While the NKA, in the early part
of the war, applied the main pressure of their offensive against US troops, the
CCF, after their initial attacks, chose to direct their offensive operations
against ROK units. In these cerations some US units were generally called
on to block initial penetrations in ROK areas while at the same time other units
were maintaining only patrol contact with the enemy. Data from these later
periods are included under defensive operations with main pressure on non-US
units. In both types of operations the defense was mobile in nature with frequent
counterattacks against penetrations.

rable 5

CAUSATIVE AGENTS OF INFANTRY BATTLE CASUALTIES
IN DEFENSIVE OPERATIONSa

Cauatve-ageunt, percent

Type of defensive operation ! Arty gede Mines andSmal nd Hand boy Vkiw

arms ]mortar traps

Against main enemy force 35.8 37.8 3.6 0.3 22.4
Main pre.ssure on non-unmrs 4i--U -46.3 5.9 2.2 4.6 4

aData from 10 percent sample of AG casualty records.

The causative-agent distributions for defensive operations against the main
enemy force are characterized by a large proportion of casualties from unknown
agents. If casualties from unkncwn agents are excluded a chi-sauare testind-i-
cates that differences in rne reiative proportions of 6asualties from known agents
for both types of defensive operations are not significant at the 5 percent level.
The weighted average distribution for defensive operations was:

Agents Percent

Small arms 44.8
Artillery and mortars 48.7
Hand grenades 5.3
Mines and booby traps 1.2

The causative-agent distributions from the SG data, which include the
casualties of noninfantry branches, show similar characteristics except that
the proportions of fragment casualties are somewhat higher and those of small
arms lower than the values for the sample data above.

Tables showing the distribution of casualties among types of activities and
the causative-agent distributions for each activity are given in App D for each
type of defensive operation. A unique feature was the fact that the proportion
of casualties sustained in offensive immediate activity in the periods oi general
defensive operations was only slightly less than that sustained in defensive
activity. This is due to the extensive employment of counterattacks by US units.
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Withdrawal Operations

The distribution of infantry -attle casualties among causative agents for
withdrawal operations is given in Table 6.

Data for this type of operation were drawn from the two periods of with-
drawal under heavy pressure in 1950. Th a first of these periods was the inter-
val between the entrance of US forces into Korea and the establishment of the
Pusan perimeter, and the second followed the entrance of the CCF Army into the
war. In the latter period, Eighth Army units had broken contact after 8 days, but
troops in X Corps were under heavy pressure until their withdrawal from Hung-
nam after 30 days of withdrawal operations.

Table 6
CAUSATIVE AGENTS OF INFANTRY

BATTLE CASUALTIES IN WITH-
DRAWAL OPERATIONSa

Distribution,
.- Causative agents percent

Small arms 44.7
Artillery and mortars 26.1
Hand grenades __2.4
Mines and booby traps 0.3
Unknown 26.5

aData from 10 percent sample of AG

casu.altv records.

Despite the uncertainties due to the large proportion of casualties from un-
known agents, it appears that small-arms casualties exceeded artillery and
mortar losses in this type of operation. This would seem to have resulted from
the rapidity of the withdrawal that may have caused enemy artillery to be out of
range much of the time.

Among those casualties recorded as having been sustained in an immediate
defensive activity, small arms exceeded artillery and mortars, 45.8 percent to
18.1 percent; howevrr, the causative agents for 35.0 percent of these casualties
were unknown. Casualties for which the immediate activity was unknown con-
stituted 43.7 percent of all casualties. Their distribution among agents was
similar to the average for the wiihdrawal operations as a whole. Even in with-
drawal operations, a sizable proportion (9.4 percent) of the casualties were
sustained in offensive activity. They arose primarily in attacks against road-
blocks set up by infiltrating enemy troops. Small arms exceeded artillery and
mortars as the cause of these casualties, 58.2 percent to 30.9 percent.

Pc .itional Warfare

The period covered by the sample included 11 months that were charac-
terized by a static MLR and positional warlare while truce negotiations were
in progress. The period of the sample ended on 31 Aug 52. A total enumera-
tion of all casualties sustained subsequent to that time with respect to causalive
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agents and types of immediate aciivitLes was made by the Statistical and Ac-
counting Branch, AG (AFFE). Both infantry and noninfantry casualties were
included in this enumeration. The causative-agent distribution from the sample
data is shown in Table 7, and the enumeration data are presented in the next
section.

For the most part, the positions of both sides were well prepared. The
causative-agent distributions for the various types of immediate activity in this
type of operation may accurately reflect the distributions that would apply to
similar activities in offensive or defensive operations with alerted and well-
prepared opponents.

Table 7

CAUSATIVE AGENTS OF INFANTRY
BATTLE CASUALTIES IN
POSITIONAL WARFAREa

Distribution,
Causative agents percent

Small arms 27.4
Artillery and mortars 53.1
Hand grenades F.5
Mines and hoobv trans 7 .A
Unknown 2.2

aData from 10 percent sample of AG
casualty records.

In this type of operation, offensive immediate-activlty casualties were most
numerous (33.1 percent of the sample). Their distribution among causative agents
was similar to that of offensive-activity casualties in offense- against fortified hill
positions, except for a slight increase in hand-grenade casualties and a decrease
in artillery and mortar casualties. Casualties sustained in defensive activities
constituted 16.2 percent of the sample and were distributed 28.4 percent to small
arms, 51.4 percent to artillery and mortars, and 15.3 percent to hand grenades.

The second largest proportion of casualties, 20.7 percent of-the total, was
sustained in patrolling. Small arms were the most frequent cause of these cas-
ualties, 41.2 percent, and artillery and mortars, hand grenades, and mines and
booby traps accounted for 37.7 percent, 13.0 percent, and 8.1 percent, respec-
tively. Artillery and mortars and mines and booby traps accounted for 60.4 and
35.6 percent, respectively, of casualties in rear-area activities and 51.9 and
20.2 percent, respectively, in maintenance of positions.

Summary

The differences in the extent to which individual causative agents contributed
to the casualties in the various ty-pes of operations are compared in Table 8. In
this table appear the ratio of the percentage for each agent and operation to the
unweighted average percentage for that agent for all operations. In the compu-
tation of these ratios, casualties from unknown agents have been omitted, and
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the proportions for known agents corrected to total 100 percent for each opera-
tion. The unweighted average distribution of casualties among known agents was:

Agent Percent

Small arms 45.1
Artillery and mortars 46.0
Hand grenades 6.4
Mines and booby trapa 2.5

Table 8

RATIO OF FREQUENCY OF CAUSATIVE AGENTS IN EACH TYPE
OF OPERATION TO THEIR AVERAGE FOR ALL OPERATIONS

Small Artillery and Hand Mines and
Type of operation arms mortars grenades booby traps

Against main enemy force 0.99 1.03 1.12 0.31
Against delaying forces

Organized 1.10 0.86 1.16 1.49
Pary disorganized 1.43 0.60 0.95 0.66

Against fortified hill positions 0.54 1.45 0.97 1.14
Defensive

Against main enemy force 1.02 1,06 0.74 0.15
Main pressure on non-US units 0.95 1.05 0.99 0.92

Withdrawal 1.35 0.77 0.52 0.16
Positional warfare 0.62 1.18 1,55 3.17
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PERCENTAGES OF DEATHS AMONG CASUALTIES
FOR DIFFERENT CAUSATIVE AGENTS

Agent-Activity Distributions

In this section, attention is given to the percentages of deaths among total
casualties for each causative agent and the manner in which the ratios varied
for each agent with changes in the immediate activities of casualties. This in-
formation is drawn from a tabulation of all AG (AFFE) casualty records for the
period September 1952-July 1953. The type of operation that prevailed during
this period was positional warfare. Both infantry and nonlnfantry casualties -

were included in this tabulation. The distributions of casualties among causative
agents for each type of immediate activity are presented in Table 9.

Table 9
AGF.T-ACTMTY DISTRIBUTIONS FOR POSITIONAL WARFAREa

eo Causative-agent dlstributlons, percent

immediate Activity Sm Artillery Hand
activity representation g s Unknowu

in data mortars grenades bonby

Active offense 15.4 8.2 74.7 13.0 1.1 3.0
Active defense 6.5 27.3 48.4 21.8 - 2.8
Maintenance

of position 33.8 5.6 86.1 3.0 1.5 3.8
Patrol activity 11.2 27.3 36,4 22,0 11.1 3.2
Rear area 16.1 3.8 82.0 1.8 7,3 5.1
Unknown 16.0 10.1 62.4 8.4 5.1 14.1

Average 10.3 71.6 8.6 4.0 5.5

fFor the period September 1952-July 1953.

The increased predominance of artillery and mortars as the causative agent
in the latter half of the static MLR period is of interest. Differences in the agent
distribution in Table 9 and the sample information for positional warfare fnr the
first half of the static MLR period (Table 8) may be attributed, in part, to the in-
clusion of noninfantry casualties In the former data. There were also increases
in the numbers of independent artillery units supporting the CCF front and in
amounts of ammunition available to the CCF.* It is also reasonable to expect
that targets -were located more precisely as time passed.

* As evidenced by increased incoing rounds couLts in this period. (See App A.)

22 ORO-T-71 (AFFE)

CONFIDENTIAL 
."



CONFIDENTIAL

It is of interest to note that in those types of activity involving infantry
personnel almost exclusively-active offense, defense, and patrol activity-
reductions in small-arms casualties were accompanied by increases in hand-
grenade casualties, indicating an increased tendency toward substitution of these
weapons for small arms. This substitution was probably a special feature of the
positional-warfare operation, wherein CCF roops might expect to return to their
bases for resupply after a few hours of fighting.

Death Percenages

Nineteen percent of all casualties for the period were either KIAs or DOWs.
The percentages for the various causative agents were:

Agent Percent

Sma-l arms 28.4
Artillery and mortars 18.4
Hand grenadus - 10-.8
Mires and booby traps 23.8
Unknown 18.2

TI 41 b h c3 1 d~~' CaaGit Lt:Ltrd~i do ai include superficially
wounded personnel. An estimate of the appropriate percentages for all casual-
ties, however slight, may be obtained by substituting the total WIAs for particu-
lar agents from SG data for the WIAs recorded by the AG for the period in ques-
tion. The resulting percentages were 25.8 and 13.1 for small arms and Frtillery
andmortars, respectively.' Of the WIAs recorded ir "-e SG data the proportions
of apparently superficially wounded were 33.5 percen or artillery and mortars
and 12.4 percent for small arms.

The manner in which the percentages for each agent varied among casual-
ties sustained in different types of rnmu.,"iate activity is presented as follows.
The values shown are based on AG casualty data and, hence, apply only to
nonsuperficially wounded personnel.

Small-Arms Casualties

The death percentages for small-arms casualties in the various types of
activity are shown in Table 10 together with the number of casualties on which
the value was based and the 95 percent confidence limltst of these percentages.

Ar extreme difference is observed in Table 10 between the percentages in
offense and in active defense and patrolling. This may be related to differences
in ranges of engagement in these activities, and, at least insofar as active offense
and defense are concerned, to varying degrees of exposure to wounding of body
extremities. It is also of interest that the activities in which the percentagea
were highest were those in which immediate medical attentiun was most diffi-
cult to obtain.

*Since hand-gre nde and mine and boby-tr-a :as.atza are not litied separaely by the SG data, co cor-
responding value can b given for these agents.'

t Two points are .onsidered 95 percent confidence limits if diey are chosen by a method tYst if used re.
peatedly will yield poirt of values that contain the tr'oa vain in the interal between them in an average of
19 out of 20 aphicatioas,
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Artillery and Mortar Casualties

The death percentages for artillery and mortar casualties in various types
of activity are shown in Table 11, together with the number of casualties on which
these values were based and the 95 percent confidence limits.

The percentages for the various activities appear to have been correlated
with the degree to which personnel were shielded in these activities.

Table 10
SMALL-ARMS DEATH PERCENTAGES FOR VARIOUS ACTIVITIES

95 percent
Death, pecent confidence LimitsType of activity Casualties Deaths, percente

] .... Upper Loe

Active offense 187 15.0 20.1 9.9
Active defenge 263 38.4 44.3 32.5
Maintenance of positions 279 23,3 28.3 18.3
Patrolling 453 35.8 40.2 31.4
Rear area 91 18.7 26.7 10.7
Unkn own 253 23.7 29.1 18.5

Total or avg 1526 28.4 -

Hand-Grenade Casualties

The death percentages for hand-grenade casualties in various types of
activities are shown in Table 12, together with the number of casualties on which
these values were bas'qd and the 95 percent confidence limits.

Little variation from the ave±a e is observed in these percentages except
in the activities of active offense, in which the proportion was about one-half
the average, and in maintenance of positions, in which it was twice the average.
The increased individual mobility, together with the fact that such activities were
generally conducted in daylight while other activities tended to be conducted at
night, may account for the low percentage. No particular reason can be advanced
for the high percentage in maintenance of positions; it would be reasonable to ex-
pect the proportions in active defense to be at least as high as those for that ac-
tivity. It is possible that casualties from accidentally detonated booby traps
or trip-flare grenades were included in this group and thereby have increased
the KIAs.

Mine and Booby-Trap Casualties

The death percentages for mine and booby-trap casualties in various types
of activities are shown in Table 13 together with the number of casualties on
which these values were based and the 95 percent confidence limits.

These percentages appear to be correlated with the degree of facility with
which medical treatment could be made immediately available in the various
types of activity.
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Table 11

AfITILLERY AND MORTAR DEATH PERCENTAGES
FOR VARIOUS ACTIVITIES

95 percent

Type of activity Casualties Deaths, peruent confidence limits

Upper Lower

Active offense 1,703 18.0 19.8 16,2
Active defense 467 25.9 29.9 16,2
Maintenance of positions i.316 20.4 21,6 19.2
Patrolling 605 15.5 18.4 13.6
Rear area 1,956 15.2 16.8 13.6
Unknown 1,565 16.2 18.0 14.4

Total or avg 10,612 18.4 - -

'rable 12

HAND-GRENADE DEATH PERCENTAGES FOR VARIOUS ACTIVITIES

95. per cent

Type of activity Casualties Deaths, percent conlaence Limita

Upper Lower

Active offense 296 5.7 8.3 3.1
Active defense 208 11.5 15.8 7.2
Maintenance of positions 148 20.9 27.5 14.3
Patrolling 365 11.2 14.4 8.0
Rear area 44 9.1 17.6 0.6
Unknown 210 9.5 13.5 5.5

Total or avg 1271 10.8 - -

Table 13

MLNE AND BOOBY-TRAP DEATH PERCENTTAGES
FOR VARIOUS ACTIVITIES

95 percent
confidence limits

Type of activtys" Casualties Deaths, percent

_ Upper Lower

Active offense 25 40,0 0.592 0.208
Active defense 0 - - -
Maintenance of positions 75 12.0 0.194 0.046
Patrolling 185 24.3 0,305 0.181
Rear area 174 19.5 0.254 0.136
Unknown 129 27.9 0.356 0.202

Total or avg 588 2.,-
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Sunmary of Death Percentages for the Various Activities

The percentages of deaths among total casualties that were experienced
in each type of activity are of interest. It must be borne In mind however, that
these axe based on the percentages for agents in each context and on the dis-
tribution of the casualties of that type of activity among agents, a characteristic
peculiar to the particular type of operation. These proportions are shown in
Table 14.

Table 14

SUNAY OF DEATH PERCENTAGES FOR EACH
TYPE OF ACTrIVTYa

Type of activity Casualties Deaths, percent

Active offense 2260 16.1
Active defense 965 25.9
Malntenance of positions 5010 20.6
Patrolling 1661 21.5
Rear area 2386 15.5
Unknown 2510 17.4
aPositionAl-warfare oneration.

In-general, high percentages in active defense are related to the shielding

from minor wounds afforded by defensive positions and difficulties in admin-
istering medical care to units pinned down in defense of a position. In active
offense, with considerably less shielding, the percentages are quite low.
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CONCLUSIONS AND RECOMMENDATION

CONCLUSIONS

The major conclusions of this study are put forth in the various tables of
the main body and its appendices: however, itis appropriate to summarize some
of the mure significant findings.

1. Casualty rates in withdrawals, defense against the main enemy force,
.and offense against the main enemy force differed from the WWII average given
in FM 101-10' by factors of 2. 1.3. and 1.1 respectively.

2. The proportion of KIAs among total casualties in defense against the
main enemy force exceeded the proportion in offense against the main enemy
force by a factor of 1.7.

3. The proportions of casualties caused by small arms in different types
of operations varied from 23.6 percent to 58.4 percent, Higher proportions oc-
curred in those oppirations in which movement of the MLR was rapid. The pro-
portions caused by artillery and mortars range from 25.2 to 64.9percent; higher
values occurred in those operations in which movement of the MLR was slow.

4. The order in which agents ranked on the basis of the Percentage of
deaths among total cesualties was (a) small arms, 28.4 percent; (b) mines and
booby traps, 23.8 percent; (c) artillery and mortars, 18.4 percent; and (d) hand
grenades, 10.8 percent. These percentages varied with the types of activity in
which the casualties were immediately engaged.

RECOMMENDATION

1. The data presented in this paper constitute useful supplements to the
planning data for staff officers in FM 101-101 and should be included in revisior
of this manual.
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HISTORICAL BACKGROUND

The Korean war began on 25 Jun 50 and ended on 25 Jul 53, During the
first year, hostilities were prosecuted intensively by both sides; however, with
the initiation of truce negotiations in June 1951, both sides settled down to a
long period of relatively static positional warfare. The major interest :f this
study is centered on the first year of the war.

Except for personnel attachod to KMAG, the first US Army troops, a bat-
talion (-) of the 24th Division, entered Korea rn 1 Jul 50. The dates of entry
of US divisions and independent RCTs were as follows-

24th Division 2 Jul 50
25th Division 14 Jul 50
ist Cavalry Di-vision 18 Jul 50

- 5th ECT 31 Jul 50
2d Division 3 Aug 50
17th DIvision 15 Sep 50
187+h Airborne RCT 3 Oct 5U
3d Divfston 2 Nov .50

In early 1952, two additional divisions, the 40th and 45th, were added to the
US forces in Korea, and at the same time the let Cavalry Division was returned
to Japan.

For purposes of analysis, the war may be broken down into intervals in
which the predominant type of operations for Eighth Army as a whole was one
of the following:

(1) Offensive against the main enemy force
(2) Offensive against an organized delaying force
(3) Offensive against a partly disorganized delaying force
(4) Offensive against fotilfied hill positions
(5) Defensive against the main enemy force
(6) Defensive with main pressure on non-US units
(7) Withdrawal
(8) Positional wa dare
The intervals of the first year of the wax were as follows:

1950

1 Jul-4 Avg, withdrawal and delaying action (type 7).
5 Aug-15 Sep, defense of the Pusan perimeter against heavy enemy

pressure (type 5),
16 Sep-30 Sep, breakout from the Pusan perimeter and amphibious

operations at Inchon; capture of Seoul (type 1).

ORO-T-71(AFFE) 31

CONFIDENTIAL



CONFIDENTIAL

1 Oct-23 Nov, rapid advances against the partly disorganized NKA
(type 3).

24 Nov-i Dec, (Eighth Army) heavy attacks by the CCF.
24 Nov-24 Dec, (X Corps) forced withdrawal of US forces; Eighth Army

broke contact on 1 Dec, but X Corps units continued in contact until their
evacuation from Hungnam (type 7).

1951

2 Dec-24 Jan, a series of withdrawals, generally with only patrol contact;
not studied in detail.

25 Jan-18 Apr, steady advance against inferior CCF delaying forces
(main CCF force was withdrawn to regroup well to the rear of the MLR)
(type 2).

19 Apr-30 Apr, defense against the first phase of CCF spring offensive;
primary pressure on ROK and UN units (type 6).

1 May-15 May, maintenance-and improvement of positions with limited
contact; not studied in detail.

16 May-23 May, defense againru, the second phase of CCF spring offensive;
primary pressure on ROK units (type 8).

27 May-15 Jun, steady advance against inferior CCF delaying forces to
line Wyoming (main enemy force withdrawn to regroup well to the rear) (type 2).

.During the remainder oi the war, the type oi operation is-considered to
have been positional warfare, except for the period of September and October
1951. In this period US units conducted a series of operations to seize high
ground in the area forward of their defense lines. The extent to which individ-
ual US divisions participated in sustained operations was quite variable. Al-
though these actions were in a sense offensives against the main enemy force,
fighting for individual positions was quite compartmentalized and objectives
were limited. It is likely, however, that data on causative agents, if not on
casualty rates, from this period may be quite indicative of the distributions
that would apply in offensives against a well-prepared and alerted main enemy
force-

For those cases in which a particular type of operation predominated in
more than one interval, the data for each interval were avsraged. Although
the intervals for which data were thus aggregated may have varied in some of
their details, they were felt to have been sufficiently similar- so that their
weighted averages are meaningful representations for those types of operations.

THE ENEMY WEAPON STRUCTURE

Two important factors on which data available to this study were scant
or nonexistent, were the detailed enemy weapon structure and the ammunition
supply levels for each interval. Publications of G2 AFFE give estimates of
the TOEs of the CCF Army and subordinate units of two periods. One estimate
was considered correct as of the cease-fire, while the second applied to some
unspecified earlier period, perhaps as early as 1951, since an ample supply of
CCF POWs was obtained following the failure of the second phase of the spring
offensive. It is no doubt likely that individual units varied from these TOEs.

32 ORO-T-71 (AFFE)

CONFIDENTIAL



CONFIDENTIAL

The Chinese Communist Army since 1948 has been evolving from a bandit
force to a modern army. This state of transition is also in evidence in the
TOEs of the CCF in Korea. In the interval between the periods to which the
TOEs applied, the CCF was expanded from a strength of 43,083 to 51,309.
It is of great interest, however, that a comparison of total numbers of frag-
menting projectile weapons in the CCF (excluding recoilless rifles and
rocket launchers) and the total primary combat troops (members of r!fle pla-
toons, reconnassace units, or machine-gun, rocket-launcher, or recoilless-
rifle crews) shows that within the Army the expansion was such that the bal-
ance between these components remained virtually constant. The TOEs are
shown in Tables Al and A2 for the early part of the war and the cease-fire,
respectively. The r'atio of fragmenting projectile weapons to primary combat
troops at army level was 0,035 in Table Al and 0.032 in Table A2.

Although similar information on the NKPA in the first half-year of the
war could not be obtained, the TOE of one NX division, the 13th, was available.S
Primary combat troops cannot be extracted from total personnel strength; how-

ever, the ratio of fragmenting projectile weapons to total personnel was 0.012,
and the corresponding values for the CCF divisions were 0.011 in the early
part of the war and 0.0105 at the time of the cease-fire.

In addition to the artillery urganic to army and its subordinate units, the
CCF employed independent artillery divisions and regiments in support of their
front-line armies. TIh-cas ultb wre first isted In the enemy OB of Eighth Army
Command Reports in early 1952 and were gradually increased to eight divisions
(888 pieceq)* and four regiments (144 pieces) fy March 1953. 1f all the pieces
accepted as of March 1953 were prorated to the six CCFarmtes online, the rc-
suIting ratio of fragmenting projectile weapons to prlmary troops is found to be
0.042.

The exact periods during which independent artillery units were present
in Korea is difficult to establish, especially since POWs from such units were
scarce. The date at which a unit was accepted by OB is significant only as the
latest date at which it might have entered in combat. On the other hand it is
quite possible that some of the independent units might have become the organic
artillery of CCF armies in the expansion of that branch mentioned previously,
and, hence, might be counted twice.

The availability of ammunition for these weapons was a subject on whlich
little data could be found, however, total incoming rounds per week, which in
1950 and 1951 fluctuated between 6500 in September 1951 to 12,500 in November
1951, rose to 41,000 in June 1952, and to 131,000 in October 1952.

It is apparent that the major impact of variations in nonorganic artillery
and of supply was on the positional-warfare operations.

IncludiAg onc KATUSA (RL) Division (108 pieces).
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INTRODUCTION

The rates at which battle casualties were sustained by US Army units and
the status distributions of these casualties (killed, wounded, and missing) are
developed in this appendix for each type of operation of the Korean war. The
casualties included are those recorded by the AG (FEC) as shown In "Person-
nel Statistics," and hence exclude superficially wounded personnel. Although
a detailed analysis of unit casualties on a short-term basis, such as is given
for WWII in FM 101-10,1 was beyond the limitations of time and readily ob-
tainable data, it is posEible to estimate from this information the manner in
which casualty rates varied among different types of operations on a long-term
basis. In this connection the average casualty rates have been calculated. It
should be borne in mind, however. that ail-tilvi$fr -nn d ,n t , us-
tained operations throughout each period for which data are presented, and
hence the rates for individual divisions may have varied greatiy from the average.

The monthly totals of battle casualties and their status distributions, as re-

ported in "Personnel Statistics,"e ' are presented in Table Bl.
In App A the Korean war was divided into intervals in accordance with the

types of operations being conducted by Eighth Army as a whole. These intervals
did not coincide with the monthly casualty reporting basis used in Table BI. The
number of casualties for each interval may h estimated, however, by allocating the
proportions of casualties of those months containing portions of two or more
intervals to those intervals on the basis of the casualty treatment rates for the
particular interval shown in the SG data.* The total casualties for each inter-
val thus obtained is shown in Table B2 for the first year of the war.

The dates on which US divisions entered Korea have been presented in
App A. From these data the numbers of division days in each period have been
computed. In these computations, account has been taken of the facts that (a)
the 5th RCT functioned as an organic regiment of the 24th Division during 1950
and 1951 replacing a regiment that had become ineffective, (b) the units of X
Corps were out of combat from 24 Dec 50 until 25 Jan 51 and (c) the 187th Abn
RCT participated in actions for only brief scattered periods after 1950 and was
in army reserve after June 1951. An additlonal modification in strength data must

* The nunber of casualties allocated to the ith interval of a month c,o alnkn parts of m intervals is
given by the formula

where C is the total caaualties for the rnonth amd R:t trd R tj we the products ofthe SG casoeltyrale forthe
ith and Ah interval in emsalties per day ad the numLer nf the mmoth'a dAnM in the ft . a.nd i-tc.-,'l,
respectively.
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be malde to accouLit for the fact that those divisions transferred io Korea from
Japan were at only two-thirds of authorized strength. in these calculations it
in assumed that this condition was corrected, at least so far as combat units
were concerned, by carly September 1950.

Table BI
TOTAL BATTLE CASUALTIES AND STATUS DISTItBUTIONS

FOR THE KOREAN WAR-FEC AG STATISTICS

Category, percent
Period Battle casualties Killed Wounded Missing

1950
Jul 5,949 25.2 42.0 32.7
Aug 5,598 25.0 08.8 6,2
Sep 12,401 20.5 75.0 4.5
Oct 1,335 18.8 75.9 5.3
Nov 89878 10.8 50,7 38.5
Dec 3,722 9.7 33.9 56.4

1951
Jan 2,401 21.3 69.6 9.1
Feb 6,508 19.7 62.5 17.8
Mar 4*Q9X 17.5- 72.5 1u.0
Apr 4,949 13.1 73.7 13.1
May 4,223 16.1 70.6 13.2
Jun 3,374 16.2 80.6 4.1
Jul 1,435 14.3 82.6 3.1
Aug 1,886 21.2 71.5 5.3
Sep 5,179 19.6 77.3 3.1
Oct 8,051 16.1 80.8 3.1
Nov 1,897 21.6 71.1 7.3
Dec 801 21.9 70.7 7.3

1952
Jan-Mar 1,824 17.6 75.8 6.6
Apr-Jun 3,309 16.9 79.6 3.5
Jul-Sep 3,795 17.6 77.2 5.2
Oct-Dee 5,313 18.5 78.1 3.4

1953
Jan-Mar 2,559 21.5 75.0 3.5
Apr-Jun 4,389 20.2 77,3 2.5
Jul 3,387 .15.6 74.2 10.2

From these data the casualty rates in terms of casualties per division per
day have been computed and are shown in Table B3. In these calculations, it
has been assumed that casualties to nondivisional personnel were negligible.*

The determination of status distributions for the various types of opera-
tions was also complicated by the differences between intervals of the war and
casualty tabulation periods. For purposes of estimation of these disbibutions,

* Tim assumption is supported b, the fact t~at on 1.7 percent of the casualues in t6e casualty record
salmle for the yeal 1951 bicusaed in App D were nondlvlsional troops. This sr!le, of corse excluded
bat.e injuripea 4 wever, the relatively low ratio of otber" to wepou-eaosed casualties in thei dat
indicates that the crror introduced is still negligible.
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Table B2

INTERPOLATED CASUALTY TOTALS
(1 Jul 50-S0 Jun 51)

Period Total casualties

1950
1 Jul-4 Aug 6,320
5 Aug-15 Sep 12,262
16 Sep-3u Sep 6,366
1 Oct-23 Nov 3,91R
24 Nov-1 Dec 7,240
2 Doc-30 Dec 2,658

1951
31 Dec-6 Jan 527
7 Jan-24 Jan 771
25 Jan-18 Apr 14,541
19 Apr-30 Apr 2,361
I May-15 May 422
16 May-26 May 2,766
27 May-15 Jun 3,734 ..
16 Jun-30 Jun 675

Table B3

CASUALTY RATES FOR VARIOUS TYPES
OF OPERATIONS

Casualties per
Type of operation division per daya

Offensive
Against main enemy force 67
Against delaying force

Organized 26
Pa~rtly disorganized 12

Against fortified hill positions 34
Defensive

Against main enemy force 77
Main pressure on non-US units 35

Withdrawal 110
Positional warfare 6

aEquivalent full-strength division days were used for the
period 1 Jul 50-1 Sep 50.
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Table B4

STATUS DISTRIBUTIONS FOR VARIOUS TYPES OF OPERATIONS

Category, percent
Type of operation Months chosen

XClled Woude iing

Active offense
Against main enemy force Sep 50a 14.6 83.2 2.3
Against delaying forces

Organized Feb, Mar, Jun 51 16,2 69W3 12.2
Partly disorganized Oct 50 18.8 75.9 5.3

Against fortified hill positions Sep, Oct 51 17.5 79.4 3.1
Active defense

Against main enemy force Aug 50 25.2 68.8 6.2
Main pressure on non-US unrits May 51 16.1 70.6 13.2

Withdr-twal Jul, Nov, Dec 50 15,2 44.5 40.2
Static defense Jul, Aug 51

Nov 51-Jul 53 18.6 76.0 6.4

aAs modiied In text.

Table B5

COMPARISON OF CASUALTY RATES AND STATUS DISTRIBUTIONS
FOR VARIOUS TYPES OF OPERATIONS WITH WU AVERAGE'

Ratios of Korean war data to WWII average

Type of operation Casualties
per division Killed Wounded missing

per day

Offensive
Against main enemy force 1.12 0.85 149 0,18
Agiinst delaying forces

Organized 0.43 1.06 1.00 0.94
Partly disorganized 0.20 1.09 1.09 0.41

Against fortified hill positions 0.57 1.02 1.14 0.24
Defensive

Against main enemy force 1.28 1.47 0.99 0.48
Main pressure on non-US units 0.58 0.94 1.01 1.00

Withdrawal 1.98 0.88 0.64 3.09
Positional warfare 0.10 1.08 1.08 0.49

42 ORO-T-71 (AFFE)

CONFIDENTIAL



CONFIDENTIAL

the data from those months during which a single type of operation w as clearly
predomLP!4nt have been extracted from Table B1. Data for at least 2 months
can be associated with all but one type of operation, i.e., offensive against the
main enemy force. This type of operation was predominant in only one period,
15-30 Sep 50. The casualties listed for this month also included many losses
in defensive against the main enemy force. An estimate of the status distribu-
tion for this type of operation has been calculated on the assumption that the
defensive operation casualties for the 1-15 September period has the same status
distribution as that which applied in August for the same type of operation, The
resulting distributions for each type of operation and UMe months from which data
were drawn are shown in Table B4.

It is of interest to compare the data presented above with corresponding
information for WWII as shown in FM 101-10.1 This source indicated that (a)
the average casualty rate for all types of operations for divisions in a combat
zone was 10 percent of division strength per month (60 casualties per division
per day), and (b) the status distribution of these casualties was 17.2 percent
killed, 69.8 percent wounded, and 13.0 percent missing. In Table BS, the ratios
of the values for these characteri.9tics to the FM 101-10 values are shown for
each type of operation.

It is seen from Table B5 that casualty rates in withdrawal were twice the
WWII average and that the average was exceeded also in both offensive and de- 2

fensive nafr~rion, ag ,,ns th, --. cnc.y force. in Ltoier typ, s o operations,
the casualty rate ranged from slightly more than one-half down to one-tenth of
the WWII average. It is also noted that the proportion of KIAs was highest in
defense against the main enemy force and lowest in offense against the main
enemy force; and that in comparison with WWII status distributions the propor-
tions of WIAs were generally higher and those of MIAs lower. In the case of
withdrawal operations, however, the proportion of MIAs was three times the
WWII average.

It should be borne in mind that not all persons included in the MIA category
remained permanently in that status. Many persons about whom their units had
no infornation but who were actually KIAs or WIAs may have been included in
the HfIA category at least temporarily.
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INTRODUCTION

For each US Army battle casualty who came to the attention of medical
facilities in the Korean war, the Office of the Surgeon General, DA, (SG), main-
tained an IBM card on which the'following information was recorded: (a) date
of casualty, (b) causative agent, (c) branch of service, and (d) status. A tabula-
tion of these casualty cards was made by the Computing Laboratory, ORO, Wash-
ington, the results of which are presented in this appendix.

The SQ data discussed here and the AG data discussed in other parts of this
study are not strictly comparable. It was AG practice to exclude those super-
ficially wounded personnel who returned to their units after treatment without
losing a day's time; SO data include these cases. Medical data, on the other
hand, do not include KIAs who did not receive medical attention or MIAs who re-

turned to military control without having been wounded. SO records probably
include -bumu c~ualLies 6Lrim Ma by V"-i Lunits.4 Thes diOi
result in slightly different casualty rates for the different types of operations
and proportions of casualties in the KIA category.

A rough estimate of the magnitude of superficially wounded personnel may
be obtained by comparing the numbers of WIAs from both sources for the various
types of operations. From such a comparison it was seen that the proportion of
total SO casualties in the superficially wounded category varied for different -

types of operations. In offensive against t- main enemy force and partly dis-
organized delaying forces total 90 WIAs were less than those in AG data: in
other types of operation the superficially wounded appear to have comprised
from 5.2 to 30 percent of total SO casualties.

-The over-all average was 9.7 percent for all types of operations. In gen-
eral it can be said that the proportion was higher in those types of operations
in which pressure on US units was relatively low or during which the rate of
movement of the MLR was small.

It is possible that the variations in the superficially wounded proportion
among types of operation may be due in part to a failure of medical facilities
to record details on these cases during periods of heavy pressure and perhaps
to a disinclination on the part of superficially wounded personnel to leave their
units in periods of heavy pressure.

Among those superficially wounded casualties excluded by AG sources, it
appears that large proportions were caused by artillery and mortars.. -The value
of the causative-agent data from SO sources is reduced because of the tendency
of this source to attribute most of the KIAs recorded to unknown agents; hence
the distributions of known agents obtained from this source are based primarily
on WIAs, Since the various agents differ in their lethalities, it is possible that,
were the causative agents of KIAS known, the resulting distributions would bc
somewhat altered.
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The categories of causative agents used by the SG were slightly different

from those employed elsewhere in this study. For simplicity they have been
aggregated into following groups: (a) smail arms, (b) artillery and mortars,
(c) other fragments, (d) other, and (e) unknown. The other-fragment category
includes hand-grenade and mine and booby-trap casualties, whereas the mother*
category includes .nvlronmental injuries and accidents such as aviation and
land transportation.* The casualties in this latter group were omitted from the
sample of AG casualties.

SUMMARY OF DATA

A simmary of the SG casualty data for each type of operation is given in
Table Cl. In this table the total casualties and the percentages of deaths among
them are shown, together with the percentage distributions of casualties among

combat branches of service and among causative agents.
The average percentage of deaths among total medically treaed casualties

cited in FM i01-101 'was 0.20. The over-all average in the Korean war as shown
in Table C1 was somewhat lower; however, this appears to have been caused
primarily by the low incidence of mortality in positional-warfare operations.
The average percentage, omitting data from this type of operation, was 18.8 In
general, the percentage was higher iii defensive and withdrawal operitionsthan -

I', ,,v tn nd static cietense.

FM 101-10 does not present data on the distributions of medically treated
casualties among branches but does show such distribuions for AG casualties.
These values are compared with the Korean war averages in the accompanying
tabulation.

Casualties, percent
Branc

Blr~anch Korean war
FM 101-10 (AG)a avg (SG)

Infantry 81.9 81.1
Artillery 4.5 5.7
Armor 6.6 5.3
Other 7.0 7.9

abased on ETO WWII experience.

The percentages for these two sources axe clearly of the same order of
magnitude. Among the various types of operations It Is seen that the highest

percentage of infantry casualties occurred in offensive against fortified hill
positions and that the lowest occurred n offensive against partly disorganized
delaying forces. The peroentage of artillery and of support-branch casualties
was highest in withdrawal and the armor casualty percentage was greatest in

offense against partly disorganized delaying forces.
The distributions of casualties among causative agents derived from SG

data differ from the values obtained from AG records primarily in that the

*Also included were a few casualties attributed to a'aomic, biiaiougIl and cherical warfare.' pres-mably
accidents aaeaijatcd with s-nake-generating units.
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proportions of casualties for artillery and mortars are higher. This is due in
part to the inclusion of superficially wounded personnel and in part to the fact
thRt only Infantry casualties were studied among the AG records. The ratio of
artillery and mortar to small-arms casualties for the Korean war as a whole
from SG data was 2.30 to 1. if casualties sustained in static defense are ex-
cluded, this ratio is reduced to 1.54 to 1. The ratio of all fragment casualties
to small-arms casualties was 2.79 to 1 for the entire war, and 1.86 to 1 for
nonstatid operations. Of the 13.1 percent of the SG casualties sustained from
unknown agents, 61.3 percent were KIAs, but among the casualties from known
agnts 5.8 percent were KIAs. Because of this condition, no estimate of per-
cuntages of deaths among tota casualties for individual agents can be made.
Among the distributions for the various types of operation, a not-unexpected
tendency for small-arms casualties to be highest in those- opez ations involving
rapid movement of the MLR and for artillery and mortar casualties to be highest
in relatively slow-moving operations is observed.

The rates at which casualties were treated by medical facilities for the
various types of operation have been computed in a manner similar to that used
in App B. In Table C2, the number of casualties treated per division per~day is
presented. The data in this table are subject to limitations similar to thosp
discuscd in App B. Because of what are apparently compensating discrepancies,
the casualty rates derived from SG sources do not differ extensivoly from those
obtained from AG record. Avrps t m w' tra'a1 op erL.iuris, in whicn many AG-
recorded casualties were MIAs.

CAUSATIVE AGEN'TS OF WIAs

The distributions of casualties of each oranch aniong causative agents is
of interest. Unfortuiately the fact that most K.As were assigned to unknown
agents reduces the value of these data somewhat. Because of this, only di--
tributlons of WIAs axe considered in detail, The causative-agent d.istributions
of WIAs for each type of operation are shown in Tables C3, C4, C5, and C6 for
infantry, artillery, armor, and other branches, respectively. In Table C7 the
aggregated distribution for all WIAs included in the SG data Is presented.

The distributions of WIAs among the various causative agents exhibit
differences for the various types of operdton. As might be expected, the per-
centage of small-arms WIAs is highest in those operations in which rapidmove-
ment of the MLR occurred, particularly in withdrawal and in offensive against
partly disorganized delaying forces, whereas the percentages of artillery and
mortar WIAs were largest in operations in which the MLR moved slowly or not
at all, such as in offensives agai st fortified hill positions and positional war-
fare. This condition is observed in the distributions of WlAs for the various
branches as well as for the averages of all branches. For individual types of
operations, the percentages of nonJfantry WIAs caused by small arms, artillery
and mortars, and other fragments show little variation: however, in each type of
operation the percentages of infanitry WIAs caused by small arms was signifi-
cantly higher than the small-arms percentages of other branches. The per-
centages of infantry WtAs caused by artillcry and mortars showed no marked
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Table C2

CASUALTIES TREATED PER DIVISION PER DAY
FOR VARIOUS TYPES OF OPERATIONS

Casualties
per division

Type of operation per day

Offensive
AgaInst main enemy force 68
Against delaying forces

Orgaized 28
Partly disorganized 10

Against fortified hill positions 40
Defensive

Against main enemy force 76
Main pressure on non-US units 40

Withdrawal 65
posiiona= warare 8

Table C3

CAUSATIVE AGENTS OF WIA--INFANTRY

Causative agents, percent

Context small Artillery Other
and fragment Other Unlrwn

arms mortars f

Offensive
Against main enemy force 32.0 55.1 5.5 3.6 3.8
Against delaying forces

Organized 37,5 44.2 10.4 4.9 3.0
Partly disorganized 44.0 33.6 7,2 11.0 4.2

Against fortified hill positions 19.4 59,2 16.6 2.4 2.4
Defensive

Against main enemy force 34.5 50.0 5.8 5.2 4.5 4

Main pressure on non-US units 33,6 44.1 13.0 4.9 4.4
Withdrawal 43.3 39.1 5.7 7.8 4.1
Positional warfare 10.9 66.4 15.6 3.4 3.7
Average, Jul 50-Jul 53 24.4 55.3 12.4 4.3 3.6
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Tble C4

CAUSATIVE AGENTS OF WIAs--ARTILLERY

Causative agents, percent

Context s Artillery Other

adms fragments

Offensive
Against main enemy force 16.5 59.1 3.4 15.9 5.1
Ag-inst delaying forces

Organized 24.2 49.7 15.4 8,9 16.8
Partly disorganized 32.1 40.4 10.8 13.6 3.1

Against fortified hill positions 7.4 61.2 21.8 8.5 2.1
Defensive

Against madn enemy force 26.5 58,0 3.0 8.1 4.4
Main pressure on non-US =tus 2..3 43.7 18.7 9.3 5.0

Withdrawal 34.4 42.3 4.5 13.4 5.4
Positional warfare 4.9 68.9 10.0 10.4 5.8
Average, Jul 50-Jul 53 1.O 5.7 10.4 1. 4.4

Table C5

CAUSATIVE AGENTS OF WIAs-ARMOR

Causative agents, percent

Context SMaM Artillery Other
and fragmentsOtner Unown

mortars

Offensive
Against main enemy force 25.0 55.5 7.2 6.3 7.0
Against delaying forces

Organized 26.7 45.2 15.7 7.5 4.9
Partly disorganized 33.4 35.1 13.3 133 4.7

Against fortified hi] positions 9.5 63.0 19.6 4.7 3.2
Defensive

Against main enemy force 28.3 50.7 7.1 8.1 5.7
Main pressure on non-US units 19.7 46.8 20.2 7.4 5.9

Withdrawal 34.7 44.7 4.8 10.9 4.8
Positional warfare 60 66.4 13.2 7.4 7.0
Average, Jul 50-Jul 53 21.4 53.5 1i.7 7.9 5.6
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Table C6

CAUSATIVE AGENTS OF WIA-OTHER BRANCHES

Causative agents, percent

Context small Artillory Other

main enemy aomce mortars fragmentsOte Unow
Offensti-e

Against main enemy force 22.1 58.2 5.7 8.3 5.7
Against delaying forces

Organized 22.9 48.1 19.0 5.4 4.7
Partly disorgatized 38.9 27.4 12.2 15.5 5.9

Agalnst fort.fied hill positions 10,3 61.9 1$,0 4.4 5.4
Defensive

Against main enemy foree 29.1 49.5 7.2 8.7 5.5
Main pressure on noi-US units 21.4 45.3 18.7 8.9 5.8

Withdrawal 36.5 41.1 4.8 12.0 5.8

Positona wa.fare .. 0 66.4 14.8 5.8 7.0
Average, Jul 50-Jul 53 18.2 55.3 13.1 7.3 6.0

Table C7

AVERAGE DISTRIBUTION OF CAUSATIrE AGENTS
OF WlAs FOR ALL BRANCHES

Causative apets, percent

Context SMA1 Artfllery Other
arm.s and fragments Other Unknown.r moriars

Offensive
Against main onemy force 29.6 5S.7 5.6 4.7 4.4
Against delaying forces

Organized 35,2 44.5 11,5 5.4 5.2
Partly disorganized 40.9 '3.8 8.9 12.0 4.4

Against fortified hill positions 18.0 59.1 16.9 2.8 2.6
Defensive

Against main enemy force 32.6 50.7 5.9 6.1 4.7
Main pressure on non-US L.fts 31.6 44.3 14.0 5.5 4.6

WIthdrawal 40.9 40.0 5.1 9,0 4,5
Positional warfare 10.0 66.5 15.2 4.1 4.2
Average, Jul 50-Jul 53 23.4 55.3 12.3 5.1 3.9
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difference from those of other branches, and the percentages of infantry casual-
ties causod by other and unknown agents were generally lower than those for
other branches. Among WIAs from other agents, a category comprised primarily
of transportion and environmental injuries, the proportion sustained by artillery
personnel was generally higher than those of other branches.

DEATH PERCENTAGES IN DIFFERENT COMBAT BRANCHES

The proportions o1 total casualties who were either KiAs orDOWs also
differed among the branches of service and among types of operations. In
Table C8, percentages of deaths among total casualties for each branch and
operation, as determined from SG data, are presented.

Table C8

DEATHS AMONG TOTAL CASUALTIES FOR EACH BRANCH
AND TYPE OF OPERATION

Branches, percent

Type of operation
Infantry Artillery Armor IOther

Offensive
Against main enemy force 19 13 7 15 17
Against delaying forces

Organized 17 19 10 13 16
Partly disorganized 22 20 5 13 19

Against fortified bill positions 16 13 8 10 15
Defensive

Against main enemy force 24 22 6 18 22
Main pressure on non-US units 18 13 8 12 17

Withdrawal 29 22 11 26 27
Positional warfare 15 13 8 10 14
Average, Jul 50-Jul 53 18 17 8 14 17

Variationz of death percentageq for different types of operations are, of
course, related to differences in the cauatlve-agent distributions. In Table
C8 it is seen that infantry casualties generally resulted in the highest percent-
ages, followed by artillery, service branches, and irmor casualties in that
order. The percentages for armor casualties are extremely low; in fact, they
are less than half the average for the casualties of all branches. Since the
distributions of armor casualties among causative agents do not appear to
deviate markedly from those of other branches, the low percentages cannot be
associated with this factor. Possible explanations are that many persons killed
in the course of mobile operations did not come to the attention of medlcai fa-
cilitie3 or that large numbers of minor injuries, the secondary effects of causa-
tive agents, were included in the SG data.
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MECHA.NICS OF T.IE SAMPLE

For each casualty on whom information passed through Hq, AFFE, the
AG (AFFE) maintained a record folder that included, among other items, a
copy of the casualty report form submitted by the AG of the casualty's division.
This form provided space for information on the causative agent and a descrip-
tion of the circumstances under which the casualty was sustained, i.e., the type
of activity in which the casualty was engaged when wounded. This information
was in turn derived from a feeder form completed by the CO of the casUalty's
cumpany. Tu obtain data on distributions of agents and types of activities of
battle casualties for each period of the war, a sample of these records was
undertaken by ORO (AFFE).

To facilitate recording and tabulation of th ae data, categories of causative
agents and types of activity p~r estnb-iiaed,4 A. follOWS;

Causative agents-small arms, artillery and mortars, hand grenades, mines
and booby traps, unknown.

Immediate activity-active offense, acLive defense, maintenance of positions
(against minor raids or patrols or in the absence of troop contact but excluding
defense against attacks aimed at seizi.g and holding ground), patrol activity,
duty in rear combat areas (such as battalion or higher headquarters, reserve
areas, etc.), and unknown. Although the desirability of more detailed informa-
tion was recognized, particularly on causative agents, these categories were
in keeping with the level of precision in the reports.

The sample was designed to yield data on approximately 10 percent of the
casualties sustained from I Jul 50 to 31 Aug 52. Casualty records were stored
in footlockers that were segregated into chronologically ordered groups, each
group covering a period of from 3 to 6 months." Within groups, casualties
were filed in alphabetic sequence. Ten percent of the footlockers from each
group were selected at random; it was assumed that the alphabetical ordering
of casualties within footlockers would not detract from he randomness of the
sample. The record of each battle casualty in the sample was examined and
the date of casualty, branch of service, causative agent, status, and immediate
operational context were recorded. These data were then tabulated for the
intervals shown in App A.

For the period September 1952 to the end of the war, information similar
to the type described above had been placed on IBM cards for all battle casualties
by the AG (AFFE) Statistical and Accounting Branch. At the request of ORO
(AFFE) a tabulation of these cards was made. Records of 14,812 casualties are
included In this group.

*B.th battle au,] ,.aibatt]e casualies were intermixed.

ORO-T-71(AFFE) 57

CONFIDENTIAL



CONFIDENTIAL

COMPARABILITY OF DATA

Certain of the casualties included in the tabulations of total AG casualties
shown in App B were omitted from the sample. Battle injuries that were not the
direct effect of enemy weapons were excluded, and personnel carried in MIA
status who returned to military control without having sustained a wound were
omitted. The primary interest i causative-agent information prompted these
decisions. Finally, casualty records on personnel in MIA status or known to be -

POWs as of 30 Sep 52 were not included in the population from which the sample
was drawn. It is possible that information on personnel whose treatment did not
require more than a few days may not have been forwarded in some cases and
that these data are missing from the sample.

The total casualties listed in FEC "Personnel Statistics" for the period
July 1950-August 1952 were 89,754. The sample, designed to yield 10 percent
of the available casualty records, actually produced 6857 or 7.6 percent. Off
these sample casaalties, 6012 were from the infantry branch. Assuming that
the distribution of battle casualties among branches given in FM 101-101 can be
applied to the Korean war,* 73,509 of the total casualties were infantry and
16,245 were noninfantry. Lnfantry casualties in the sample were therefore 8.2
percent of total, and noninfantry casualties were 5.2 percent of total. In general
the numbers of noninfantry casualties obtained in each interval were insufficient
for analysis. Causatv.-cen+_=nd v" Lributions have therefore been ob-

taned for infantry casualties only.

SUMMARY OF SAMPLE DATA

The results of the sample of casualty records are presented in Tables DI
to D3. Tables Dl and D2 show, for each interval of the war, the distributions
of infantry battle casualties among causative agents and types of activity, re-
spectively. The numbers of casualties in the sample for each interval are also
shown. In Table D3, the agent distribution for each type of activity is shown for
each type of operation listed in App A. These distributions are averages for
those types of operations that prevailed in more than one interval. The numbers
of casualties on which each distribution was based are shown, It will be noted
that these numbers are quite small for some types of activity, distributions
for these activities are presented more for completeness than for their value
as estimates.

EFFECTS OF LARGE PROPORTIONS IN THE
JNNOWN TYPE OF ACTrVITY

The proportlons of casualtis for whow the type of activity was unknown
are quite large in some types of operation, particularly those whose distribu-
tions were based on data from the first half-year of the war (Table D3 a, C, e,

and g). If it could be assumed that the actual types of activity in which the
unknown-activity casualties were sustained were either (a) distributed among the

* The validity of this ass-ption is &upporlei by daLa presente?, in App C.

58 ORO-T-71VAFFE)

CONFIDENTIAL



CONFIDENTIAL

2 
mt CLfl 0

i 
C4 

OtC: 

L;~

Ll -! 0 Nt-t

M 10

clu mr. m C ' ." I II I~ c; 4 d

io.i
In C4 4 L

-f p

4 1

-0

o to

to 0zP4" n c
L 4 -4 . 4  P-4 N 0~~' V) 

01

ORO-T-71 (AFE) 
59

CONFIDENTIAL



CONFIDENTIAL

:-o M 1 4 v - -M u

LfII

VPtf

c to -n

to La Ll t-a

.0 .0c

14A A

60 OROT-71 (AFFE)

CONFIDENTIAL



- - - -- '

- .. . . . .- !

CONFIDENTIAL

Table D2

ACTIVITY DISTRIBUTIONS OF INFANTRY BATTLE CASUALTIES
(1 Jul 50-31 Aug 52)

Tactical activity, uerbnt

Period A .ave usualv tt$IR~ ali so~l
'Active A.-.1v P asi V0 Ptt C ndow ia--lI@
offenge defnae Warmz Steer

1950
1 Jul-4 Aug 4.6 2.4 8.5 0 5.1 85.2 292
5 Aug-15 Sep 10.9- 16,5 6.3 2,0 5.1 52,1 6W5
16 Sep-Sn Sep (SA) .9.6 6.4 2. 1. 8.0 53.6 267
1G dep-30 Sep X) 44.8 10.3 6.6 10.3 10.3 17.2 2
1 Oct-23 Nov 15.8 17.8 4,5 7.4 6.4 48.0 202
24 Nov-1 Dec (8A) 17.3 25.7 0.6 0.6 2.8 53.1 179
2 Dec-S30 Do <A) 8.7 23.3 0 0 13,3 8.7 30 •
24 Nov- 24 Des CK) 8.7 41.7 0.9 _1.7 i A.- -5

1951
- - 31 Dec 50-8 Jan 13.0 52.2 0 0 4.3 30.4 23

I Jan-24 Jan 8.8 31.1 2.2 13.3 4.4 40.0 4
25 Jtr-18 Apr 5.3.7 11.7 4.5 3,9 7.4 18.9 950
19 Apr-30 Apr 27.1 31.9 4-6. 4.2 6.0 25.9 1S
1 4ay-15 May 29.8 18.5 0 25.9 7.4 18.8 27
16 -Pay-26 May 31.1 33.8 4.1 3.7 1.2 2.2 244
27 May-15 Jun 45a2 14.8 5.9 1.4 4.8 27,9 20
18 Ju-30 Jtm 7.6 0.8 5.1 8.8 0 22.0 59
Jul 52.5 12M 0,8 13.9 4.1 16.4 192
Ag 44.7 20.1 8.9 8.4 3.4 14.0 173
Sep 47.2 14.6 8.1 5.3 5.3 19.4 494
Oct 70.8 5,9 4.9 3.3 2.2 1,3.0 824

Nov 27.7 18.9 18.9 13.8 5.0 15.7 159
Dee 132 13. 14.5 19.8 18.8 23.7 78

1962

Jan 21.0 9.6 2.7 50.0 6.8 9.5 74
Feb 27.9 13.1 16.4 I 3 13.1 8.2 61
Mar 14.6 10.4 12.5 29.2 18.8 14.6 48
Apr 0 10.8 44.8 2-5.9 8.2 10.6 8
May 1.7 5.2 31,0 32.8 15.5 13.7 58
Jn 20.3 23.9 37.1 10.2 4.6 4.1 197
Jul 2.4 15.1 32.2 19.1 8.3 5.9 152
Aug 18.5 6,5 42.4 22.8 4.3 5.4 92
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known types of activity in the relative proportion shown for these types in the
sample, or (b) all drawn from a single type, the validity of the agent distributions
would be unaffected by these large unknown-activity proportions. The logical
choice for the single activity in assumption b would be that activity that most
closely resembled the type of operation in question. Whether or not either of
these assumptions may reasonably be made for the various types of operation
may be indicated, but not proved, by a comparison of the causative-agent dis-
tribution of the unknown-activity casualties with the distribution of the single
known context in the case of assumption b or the weighted average distribution
for all known contexts in the case of assumption a. The statistic employed in
this comparison was the chi-square test. Insofar as the major agents (small
arms and artillery and mortars) were concerned, the comparisons show that
either one or the other of these conditions may appropriately be assumed for
each type of operation. Although such evidence is not conclusive, it does sup-
port the contention that the accuracies of the agent-activity distributions were
not seriously affected by the large proportions in the unknown activity. The
types of operations in which assumption a appears valid are those in Table
D3 a, c, f, and g.

I
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