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ABSTRACT 

This is a report of th MARSAS series of war 
games conducted 1 May-31 July 1974. The purpose of 
these games was to assist the MARSAS s tudy group in 
developing a rec011111ended interim search and attack 
battalion struct ure for the 1977-1982 til:le frame. 
The games focus .d primarily on the comparative Bur­
veillance and t arget acquisition (STA) performance 
of two candidate battalion 110dels: The current 
infantry battalion with minor modification {Model I) 
versus a future version of this bat tal ion that 
incorporates potential new developments in STA 
equipments (Model I II). This report presents the 
findings and insights drawn from the war games an 
the backup analys i s . Also includeJ are the experi­
mental design and the narrat i ve description of 
game play. 



EXECUTIVE SUMMARY 

1. General. This is a report on four Landing Force War G._s deaigned 
to compare the search and attack capability of two differently organized 
and equipped Marine Corps infantry battalions. The gaes were conducted 
during May through July 1974 by the War Games Branch, Studies and 
Requirements Division, Development Center, Marine Corps Development and 
Education Command (MCDEC). Contractual support was fumisl.ed by the 
Potomac General Research Group. 

2. Abbreviations 

a. MARSAS: 

b. LFWG: 

C o LRR: 

d. HRR: 

e. LREO: 

f. MREO: 

g. AR: 

h. AV: 

i. CV: 

j. PLRS: 

Marine Search and Attack System 

Landing Force War Game 

Long Range MTI Radar 

Medium Range MTI radar 

Model III: Conceptual 
Model I: AN/PPS-15 

Long Range Electro-Optic Device 

MediU1D Range Electro-Optic Device 

Model III: Conceptual 
Hodel I: AN/TVS-4 

Airborne MTI Radar 

Air Visual 

Ground Visual 

Position Locating and Reportin~ Systea 

3. Back1romd. The capability of current surveillance/target acquisition 
(STA) devices severely constrains the application of C011bat power. The 
idea behind the search and attack concept is to capitalize on the advances 
in sensor technology, thereby closing the gap between weapons and STA 
capability. Such an improvement in STA capability would then allow mre 
effective attack of the enemy at Greater ranges resulting in greater 
attrition of the enemy prior to close combat. The study of this concept 
had its genesis in 1965 in MARCORPS-85. It was subsequently addressed 
under RCA contract and culminated in a Marine Corps Study Directive to 
MCDEC, CMC Project C6-53: Marine Search and Attack (MARSAS) Battalion 
Study, Phase I (1977-1~82). 
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The KAP.SAS Study Group developed three time-phased versions of 
the rine infantry battnlion, called Models I, II, and III. Model I is 
the eurrent bRttalion with changes approved by CMC on 6 September 1973. 
The rincipal change is the t11~lusion of a surveillance and target 
acqu ition (STA) platoon in Headquarters and Service Company. Hodel II 
inclu*es near-time-frame improvements in STA equipment. Model III, in 
contr t, represents a quantum jump in a new STA Jevices and incorporstes 
advan d weapons systems. Models I and II were field tested at the 
companj level in April and May 1974. 

4. Co!E,_~rison of MARSAS Models I and III. The significant differences 
between lhe two infantry battalion models with which this report is 
concerned are shown in tables i · l, i-.?: 

Capability by Function 

CAnah 1-ttv 
Function I III 

Detection of moving • MRR (PPS-15) • MRR (conceptual) 
targets (all weather) • LRR (cone ptual) 

Imaging moving and stat- • MREO (TVS-4) • MREO (conce~tual) 
ionary targets (reduced • LREO (conceptual) 
visibility) Pockets cope 

Measuring r ange • Radar (PFS-15) • Radar 
to target • Visual Es tirna- • Laser ranging 

tion 

Measuring azimuth Reference Reference 
to target • Magnetic • Laser Gyro 

• Conventional 
Survev 

Locatior~ of STA • Map ins pection • PLRS 
devices • Conventional 

Survev 
Remote detection • UGS • UGS 
of taraets 
Aimed rifle fire --- • Riflescope 
(reduced visibility) 
Laser designation - • Laser 
of taraets 

Note: Medium range radar (MRR) for Model I is the AN/PPS-15 
Medium range MREO for Mode l I s the AN/TVS-4 

Table i-1 
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Expected 
Improvement 

70% increase in range. 
Better maintenance 
and operations. 

Increase in range. 
Utilit? is improved 
because two cc:aple-
mentary techniques 
are used. Lesa 
ooeratl'lr l•t--4.,,,.,._ 

Radar ranging re-
quires moving target 
Laser does not. 
Laser ranging accu-....... 
Mure accurate. 
I18ediately available 

Hore accurate. 
Faster. 

No change. 

Significantly better 
hit probability. 
Allows use of laser 
Ruided weanons. 



MAJOR WEAPONS AND STA EQUIPMENTS 

Squad 
Antitank/ Automatic 

Model Strength Mortars Assault Weapots Radars E/0 D vices 

I 1231* 8-8111111 4-3.5 RJ...'T 24-K60 8-PPS-15 4-TVS-4 

12-60llln 8-106nn 
12-MPFW 

Ill 1080* 12-8lan** 12-HPFW 108- AW 4-LRR 4-LUO 

(improved) 4-106111!1 12-HRR 124tREO 
12-DRAGON 16-Angle 

aeuuring 
devices 
16-Luera 

Table i-2 
• 1"hese are infantry battalion strengths only. 
** Improved mortar is supposed to have areater range (6200 meters vs 4500 meters, 

current model) and greater lethality (equated to 4.2 inch mortar in MARSAS 

games). NOTE: 20 PLRS user sets were also included in Hodel III, distributed 

to platoon level. 

5. War Gaaing Application. By letter of 20 March 1974, the Director, 

Development Center dir ctcd War Games Branch to war a•e Battalion M~del III 

aga nst a notional enemy force, inasmuch as not even prototype versions of 

the STA equipment exist, and that Battalion Model I also be wargaed for 

comparison purposes. By this ~~ans it would be possible to generate 

quantitative data and qualitat ve insights as to the relative ca.bat 

effectiveness of the two types of battalions perforaing identical lllissions 

against the identical threats o 

6. Experimental Design of War Garn s . 

a. Basic Design. Fundamental was the consideration of the nUllber of 

games that should be conduct d. The decision taken was to conduct four 

short games in order to all , nvestigation of the relative performance 

of the two type battalions und r a wide range of variables that influence 

STA perfoniance. Each of th1.: four games consisted of two iterations; one 

for the Model I battalion and one for the Model III, with the scenario, 

environmental var ·;b les , and threat being held constant for each game. 

i v 
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b. Seen rioa. ince th MARSAS war gar.ies w r to focus on only a 
relatt vely small element f an amphibious o eration, it was not necessary 
to develop elaborat scenario embracing all aspe -ts of c nflict situations. 
Each scenario mov d a infantry battalion o a elect d area and establiahed 

situation from which combat would ensu. None of these situations involved 
assault landings. 

(1) W r Game MARSAS I. This game had Red in a night attack, moving 
approximately 20 kilomct rs to cl ose on the Blue position in a period of 
five hours. Red mov d rom an approach m rch formation to an attack position 
with two battalions br ast and a third battalion in re erve. This reserve 
b ttalion did not nter in to game play. Th re were 53 Red platoon-equivalent 
target elements involved in g play. 

(2 ) War Ga MARSAS II. This gam had Blue attacking at night 
against a one-battalion mechanized fore . Prior to game start the Blue 
battalion had be n pursing the withdrawing Red force and had stopped on an 
interim obJ ctiv to reorganize to continue the attack. Subsequ ntly, Blue 
launched a dismounted attack with three companies abreast and cosed on the 
Red position within six ur . There were 25 Rt~d platoon-equivalent target 
elements involv d i n game play . 

(3) War Game MARSAS III . In this gam ! the Blue battalion attacked 
a one-battalion mechanized fore during dayli ~ht. The attack was launched with 
two compani s abrea t nd one company mow,t d in ! VTs, reinforced with a tank 
platoon. The r in fo c d company synchronized its ml. vement with the dismounted 
companies and at ~ked round the right flank. The Blue battalion closed with 
Red within six hour aft ~r having advance some seven kilometer~. There were 
37 Rd platoon- quival nt t rget elements i nvolved in game play. 

(4) War Game This game had the Blue battalion in daylight 
def ns against a thr -battalion Red force. Red as dismounted in this game. 
(This was a ch nge fr the or i 3inal plan, which called for a mechanized force, 
Subsequently, it was considered n oversight not to game a dismounted aggressor 
in at least one game). The Red orce attacked with two battalions abreast 
and one in re The game p y was such tha t the reserve battalion had 
to be commi tt d in h Model II I • t ration while it was not committed in the 
Mod l I it ration. h r w re Red platoon equivalent target elements 
inv lv din play . 

c . Environ 

(1 
requir 
Ther fo re 
sens v 
to s 
whic 

nd ele ctro-optic devices of both models 
t rg t as a pr re uisite to cetecting that target. 
of thes target acquisition devices is very 

1 cted fo r th game. Th design goal was 
t rrain is re resentative of the type in 

m l ment . Terrain extremes w re rejected 
an . results between the two models. 

s l ct d was th availability of 



"digitized tenain" - terrain foc which 1!lap contour infonaation ha• been 

converted to a set of digi al data by the Defenae Mapping Ag ncy. Ua 

of digitized terrain data greatly facilitates the detena.i.nation of exiatance 

of lines of sight from any apecified point. Such ad termination had to be 

made for each potential targ t d tection in the ~SAS games. Conaid ring 

all the above, the Fort Hood Texas rea was selected . The terrain in thi• 

area varies from gently rolling to broken with mod rate vegetation , and digit­

ized terrain data does e 1st. A computer pr gr81'1 was developed by the Na•al 

Weapons Laboratory, Dahlgren , Virginia to answer visibility que tions 

using the. digitized data . This program b came oper tional during the 

first game and was used for alls, cceeding games; a manual ~igitiz d terrain 

algorithm was used in the first game. 

(2) Visibility. Not only is th perfor, nee of r dars and 

electro-optic devices affected by terrain, but al o, in varying degr , 

by weather and light level. It was important, th refore , to incorpor te 

i n the war game those conditions that significantly ffect performance . 

•The two tables whi h follow su11111arize sensor sensit ivi ty and the scheme 

for incorporating varying visibility conditions in the games . 

SC SOR RANGE DEGRADATION 

~.~ SENSOR E/O DEVI CE E/O DEVICE 

CONDITION RADAR THERMAL IMAGE INTENSIFICATION 

Heavy S v re Severe Severe 

Rain 

Fog/Ha~ Slight Severe Severe 

Full Hoon on Slight Moderate 

Starlight None Slight Sev re 

T ble i-3 

GAME V ~l LITY COHDITIONS 

~ N I II III lV 

Precipitation o Rain No Rain Heavy Rain No Rain 
1 Hour 

Fog/Haze ion Hone Haze in Haze in 
Streambeds Streembeds 

Illumination Full 'loon Quarter D3ylight Day ight 
Moon 

Table i-4 
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d. Force Structure 

(1) Blue. In all four games the Blue force was a reinforced 

infantry battalion. The co positions of the Model I and III battalions 

were discussed in para 4, above. The battalion reinforcements were 

kept constant in all four games, with the one exception noted below. 

(a) Artillery: One 105nm batter,. In War Grune MARSAS I 

there were, additionally, two 155nm sections. 
(b) N val gunfire: One guided missile light cruiser and 

two destroyers. 
(c) Aircraft (disregarding medium and heavy helicopters): 

Twenty-four attack (6-A41, 4-AVSA, 4-A6A, 4-F4J, 6-AHlJ), six 

reconnaissance (4-UHlN, 2RF4B), and two electroni c warfare (2-EA6A) . 

(d) Tank: one tank platoon 
(e) Ground reconnaissance: one division r ?con platoon, one 

force re on d tachm nt. 
(f) Surveillance (other than STA units): one Sensor Control 

and Management (SCAM) detachment. 
(g) Communications: One radio detachment. 

(2) Red 

(a) The Red force in War Games MARSAS I, II, III consi ted 

of a mechanized infantry regim nt or parts of such a regiment. In War 

Game MARSAS IV the force was lmilar ly organized, but was motorized. 

Table i-5 sunlllarizes the numb rs of battalions, armored vehicles, and 

major -1eapon 1.n e ch gam • 

(b) Th R d fore augumented in MARSAS III to give it a 

STA apability comparabl e to t'u;c of the Blue Model I battalion and in 

MARSAS IV to gi v it an l l' t ro i c warfare capability in order to ex­

amine the eff c of lectrc,ni ,. <.: ountermeasures on Blue STA equipmenL. 
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RED FORCE 

I II 
Blue Blue ~ NT Night Defense Night At t ack 

Battalions* 
Mechanh.ad 2 (920) 1 
Infantrv 0 0 

APC 60 (BTR) 30 

Tanks 20 (T-62) 10 

Anti·•Tank 
Sagger** 6 (BRDM) 3 

85mm ATG - -
73mm RG 4 2 
Rl>G-7 81 27 

Arty-Mortar 
122DID G/H 12 3 
15211111 G/H 6 -
122 MRL 6 -
120mm Mortar 12 6 

---
AA 

SAM (SA-6) 2 2 

23mm 4 -
14.5 MG 6 -
SA-7 27 6 .. 

Tahle i-5 

Entry for weapons is n ber of weapons 
* Number in () is per sonnel ~tr nAth 

** Entry in ( ) is ffiO'Jl t for SAGG ~R 

Viii 

(460) 

(B':'R) 

(T-62) 

(Manpack 

III IV 
Blue Blue 

Day Attack Day Defanse 

1 (460) 0 
0 3 (1380) 

30 (BTR) 3 (BTR) 

10 (T-62) 31 (T-54) 

3 (Manpack' 6 (B1'..JM) 
- 6 
2 6 

27 81 

3 12 
- 6 
- 6 
6 18 

I 

2 2 
- 4 
- 6 
6 27 



7. Findi ngs . These conclusions embra e the r esults of all games played 
and arc grouped by study objectives . 

ao Objective 1: To evaluate the relative capability of Models 
I and III to perfom the functions of combat surveillance, target 
acquisition, target location, and target designation . 

(1) Model III is superior to Model I in STA pe··formance . 
(a) The re was a clear performance differential favoring 

Model III in the night games (Games I and II) . In the day games , 
however , the performance differential did not appear to be significant; 
but this is not surprising . since the STA system is designed t o give 
maximum utility under r duced visibility conditions . As visibilit y 
clears , utility decreases and under the conditio s of Game III (Annax G) 
util i t y r eaches a minimum. 

(b) In the ni ght games, Model III detected significantly 
more targets t han Model I . 1bi wa a direct result of the increased 
range of t he Model III radars :md companion electro-optic devices . The 
followin g tables compare the p ·· r ormance of the two models . The area 
under survei llance in the rada i· coverage table is non-duplicative . 
That is,areAS cov red b two r ,ore radars are counted only once . 

- -

RADARS USED AREA UNDER PERCENT AREA COVERED 
GAME MRR P.R SURVEILLANCE f KM2) VI I BLE (l<?-12) 

I 8 - 5G 26% 14 . 6 
I III 8 4 165 42% 69 .n 

- · 

II I 2 - 14 19% 2. 7 
I II 3 2 157 29% 45.5 . 

T b - 6 

DETECT! 

E S R 
GAME MR LRR MREO LREO OTI IE, J 

·-
I 15 - 2 - 40 57 

I 
17 20 0 34 42 113 I ll 

I 

I 2 - 4 I - 8 14 
II III 10 3 4 4 6 27 

I -
T ble i - 7 
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(c) Considering only radars and E/0 devices Model III made 4 tiaes 
■ore detections than Model I in Cane 1 and 3.5 times more in Gaae II.

GAME II

PUL®

- 4.0

HE 21
-3.5

(d) Examining the value of Increased range of Model III radars: 
of the 37 radar detections made by Mouel III in Game I, 34 or 92Z were 
made beyond the maximum range of the Model I radar; similar result ior 
Game II is 5 or 39Z.

value of increased radar range
Total Model III Number of Detections
Radar Detections Beyond Model I Radar Range Z

GAME I 37 34 92Z

GAME II 13 5 39Z

Table 1-8

(2) It appears that Model III is equipped with more radars than 
required.

The number of radars used varied among the ganes, but in no game were 
all 16 radars used.

RADARS EMPLOYED

GAME

RADARS USED

Z USEDMRR LRR

I 8 4 75Z

11 3 2 31Z

III 2 2 25Z

IV 8 2 63Z

Table i-9



... 

The full complement of radars was not used simply because a lesser number 

was adftquate to give overlapping coverage of the battalion area of interest. 

F.quipping each rifle platoon vith a radar seems patently excessive. It is 

~u~gested that the basis of issue be reviewed, challenging the high number 

of radars o 

(3) It appears that Model III is less sensitive to air support. 

That is, the STA performance c,f 1odel : :~ does not decrease as rapidly u 

Model I performance as the J.r.ivel of air su •port diminshes. The signif-

icanr.e of this is that the overall performance of the Model III STA system 

would not degrade as rapidly as the Model I system with increasing intensity 

of the enemy air defense ,'!nvironment. The reason Model III is less sensitive 

is that the greater radar range o Model III extends by seven kilometers 

the cut off point beyond whi ch t h batta.1.ions !!lust rely pril1larily on air. 

In the night games the sensitivity differential was rather dramatic. In 

Game I the percent of Model I detectionB registered by air was 67% compared 

to 30% for Model Ill . Game II result was 43% compared to 15%. 

b. Objective 2. The relative capability of the two models to engage 

enemy forces utilizing supporting arms. 

There does not appe&r to be any signficant difference in supporting 

arms performance that are correlated with STA performance. The individual 

game analyses (Annexes E-H) do show differences in performance measures 

dealing with target engagement; but in general, these differences could be 

traced to the stochastic nature of the LFWG and to game inconsistencies. 

The games did expose, however, two significant points: 

(1) Excepting air, neither model has a very effective indirect 

fire weapon against mechanized forces. If we accept the weapon effective­

ness assessment rules of the LFWG that are based upon historical results 

and weapon tests, then cannon artillery has low effectiveness against 

mechanized targets, especially when moving. Th1s emphasizes the need for 

continued pursuit of terminally guided homing weapons, or some other 

indirect fire capability against mechanized forces. 

(2) The most significant difference between the two models in 

terms of producing casualties is the i~proved Blmn mortar against a dis­

mounted force. The last game had Blue i n dcf~nse against a dismounted 

attack. Model III produced 415 casualties, 33~ more than M~del I; th 

improved mortar' s contribution to this total was 105 or 25%. The compar­

ative number for the current mortar of 1odel I was 28 casualties or 9% 

of the total. 

8. Insights and Oi,servations 

a. Potential Problem Ares. This set of insights addresses the 

problems that would probably emerge if Model III is adopted. 

(1) Model III has an excessive number of radars which may result 

in platoon conmand rs bein more occupied with STA r esponsibilities than 

xi 



delivery of firepower. 

(2) Faced with a Red regimental s~zed threat, saturation of the 

target intelligence processing s 1stem appears to be a potential problem 

area with Model III and the uni 0rsal forward observer concept does not 

seem to offer an easy solution to this problem. 

(3) The rapid closure of a Red mechanized offensive threat 

uaphasizes the need for rapid i ntelligence processing and operational 

decision-making. 

(4) The major role played by aircraft in making early detections 

and attacks higuliRhto t he need for direct comnunication between battalion 

and supporting aircrnrt in order to reduce intelligence processing and 

reaction time. 

(5) In Model III the STA capability exceeded the range of the 

organic fire capability, which raises the question of the battalion's 

sphere of responsibility. This question must be considered in a total 

systems context. 

(6) Increased search capability ~hould call for an increase in the 

employment of all supporting ams. This illustrates that changing one 

element of the combat system may well introduce changes to other elements, 

such as ammunition expenditure planning factors. 

(7) The effect of battlefield illumination and environmental 

conditions on STA equipment performance, particularly in Model Ill, must 

be fully appreciated by commanders at all echelors. 

b. Current Problems Highlighted by the MARSAS G~e~ 

(1) The need for a responsive _ountermortar/counterbattery system. 

(2) Th need for direct and indirect antimech.anized fires and for 

aerial delivered mines to counter a mechanized threat. 

c. New Opportunities Introduced by Model II~ 

(1) The PLRS introduces a level of location accu~acy which allows 

for prec se fires pport planning, enhances control Q att~cks and patrols 

operating forward of the FEBA and minimizes coordination problems inherent 

in passage-of-lines situation8. (The degree of resolution of LFYC rules 

did not allow play of PLRS, hence no statistical data could be collected.) 

(2) Improved STA ca1ability, as evidenced by Model Ill over Model 

II, means improved patrol patterns both in range and urea of operationa. 

(3) Similarly, improved STA capabilities should allow for wider 

defensive frontages and for the positionin~ of outrost lires farther forward. 

xii 
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1. INTRODUCTION 

1. General. This is a report ou iu~r pairs of hand-played var, .... 
designed t::; coapare the search and attack capability of two differ•.ntly 
organized P'i°arine Corps infantry battalions (Models I and Ill) in the 
1977-1982 t ~•e frame. The gmnes were conducted during the period 
1 May-31 July 974 by the War Gaea Branch, nevelopment Center, Marine 
Corps Development and Education Command. Contractual support was furnished 
by the Potomac General Research Group. 

2. Eackground 

a. S .arch and attack invo l ves surveillance of a known or suspected 
target areo; detection, identif ication, and location of targets; and ef­
fective employment of weapons against these targets. The capability of 
current surveillance/target acquisition (STA) devices severely conatraina 
the application of combat power. The i.dea behind the search and attack 
concept is to capitalize on the advances in sensor technology, thereby 
closing the gap between weapons and STA capability. Such an illproveaent 
in STA capability would then allow more effective attack of the enerry at 
greater ranges resulting in greater attrition of the eneay prior to cloN 
combat. 

b. A Marine Corps study - KAICX>B.PS-85 - conducted in 1965, outlined 
• •·very general search and attack concept. Subsequently, RCA - under contract 
with the Marine Corps - conducted a series of studies addres■inl potential 
increases in infantry combat effectiveness through exploitation of advance■ 
in sensor and co11111unication technologies. The RCA effort wu approved by 
CMC'ior study purposes" and in 1972 the Marine Corps Developaent and 
Education Colllll81ld was tasked to conduct the Marine Search and Attack 
Battalion Study (MARSAS) Phase I (1977-1982). The study vu to couider 
different organizations, weapons, and equipment, and to include proviaioua 
for field testing and war gaming. 

c. In the HARSAS study plan, three time-phased veni011s of the Marine 
infantry battalion, called Models I through III,were developed. Model I 
was based on the current T/0 M1038 infantry battalion, with soae approved 
modification (e.g. inclusion of a surveillance and target acquisition 
(STA) platoon in headquarters ,nd service company). Hodel I was to 
serve as the baseline model f both field testing and var gaaing. 
Model II included near-time-f . e illlprovements in STA equipment and in­
corporated some organization · L h nnes based on collateral studie■ (In-
fantry Organization and Weapo . ysteu (IOWS) study, for euaple). Con­
trasted with ~odels I and I , .:oJel III represented a quantua ju.p in new 
STA devices. The devices s •l t~d w re a subaet of the nev equipaent■ 
recommended by the RCA Stua ·~~ . Excepting the Poaition Location and Reporting 
System (PLRS), t hese devices a:-e in the conceptual stage only. If 
development were j nitiated and successful it is expected the new system 
could be deliver d in the early to aid SO's. Models I and II were field 
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teated at company level in April-May of tbia year. In thia report, :•lodela 
I and III are c011pared uaina var .,..1ng techniques. 111wi Model I ■U'fta 
•• a baae ca■e for c011parilon of Model■ II and III - the foraer 1D a 
field aparillent and the latter in a aerie■ of var gaae■. 

3. War G•e Pha■ioa. The var gaaing effort va■ conducted 1D four phaNe. 
The fiu1t - 23 Januaa:y-30 April 1974 - iavol-.ed preparation for .- play, 
and re■ulted in a study plan (Conduct, Analy■is and Doaaentation of 
MAJlSAS War Gae; Potoaac General Re■earch Group; JO April 1974) vbieh 
covered aethodology, conduct of gue■ , aeaeure■ of effectivenu■, data 
collection, and data analyaia. The ■econd pha■e involved actual conduct 
of the gae - 1 Hay-31 July 1974. The tbirci pha■e, po■t-a- analy■i■, 
frm l August to 2 Sept-ber 1974 vas a ayuthuis of the concurrent anal,­
si■ aad during each of the four gDe8. The final pha■e, dccu.entation, 
ha■ r ■ulted in this report - incorporating the salient featuru of the 
po■t-game an&ly■i■ ud additional apo■ition on scenario■ and gaae play. 

4. War Game Purpose and Objective 

a. The purpose of the var guing effort va■ to as i■t the MA&SAS 
■tudy group in developing a reco.aended interia MArch and ~tuck battal­
ion ■tructure - organiution, weapOD8, equipaent - for the 1977-1982 
tiae period. In developing a recoaaended battalion ■tructure the atudy 
group would in effect be providin& a basi■ for the ■tateaellt of future 
I, D objective■. War Gaaea !ranch (\«:Bi eaploying the LaDdiDg Poree War 
Gae (I..n«;~ va■ to generate data and provide qualitative inaight■ i·egarding 
the relative coabat ffect vene■s of the Model 1 and 111 battalion■ per­
fonaiag identical missions againat identical threat■. 

b. The game objectives ere: 

(1) To evaluate the relat1ve capability of the two candidate force■ 
to perfona the functions of cc:aba surveillance, target acquisition, target 
location, and target designation. 

(2) To evaluate the rel~t , capability of the tvo candidate fore• 
to engage enemy force utilizin supporting ara■ • 

(3) To evaluate the re: a 
to engage the cnem ·n close c 
t~ the infantry battalion. 

e capability of the tvo candidate force• 
iatilizing direct fire veapou organic 

(4) To ev l u. e the relative capability of the t\110 candidate forces 
to acca.pli ha i n~J mi ■■io , . 

(5) To evalu te the doctrin , tactics. and technique■ aatually qreed 
upon prior to a•e play by the study group and the War ea... Branch for UN 
by the tvo candidat f rces during game play. 
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11. DEFlrlTIOM. AND A.BBREVIATIOMS 

The purpose of this s ction is to p ovide those definitiona and 

abbreviations needed for a cl r understanding of the report. It ia 

not an xhaustive list. 

1. Sensor. ln ome publications the t erm sensor is liaited to 111ean 

only unattended ~round sensors. In thi. repor a broader definition 

applies: Sen or b defined as any elcEnt of the entire set of devices/ 

systeas (oan/ chin ) capable of sensing tar ets. 

2. Detection. Detection, in the context of target acquisition, is 

usually limited to an that a target is sensed only and does not iaply 

that th target i identiff, d (type classified). For this report 1 t 

was found mre convenient to us a bro•der definition: Detection implies 

both sensing and identifying the target. 

3. Abbreviation . 

. MARSAS: 
b. LFWC: 
c. LRR: 
d. 

e. LREO: 
f. MREO: 

• AR: 
h. AV: 
i. CV: 
j. PLRS: 
It. UCS: 

Karine arc;h and Attack System 
Land u Force W r Ca 

Long Rane HTI Radar 
Medium Rang HTI lladar 

Hod l Ill: Conceptual 
Mod l I: ' / r S-15 

Lon n EJ ,, ctr --Optic Device 
Mediiw Range -:l e ~ro-Optic Devi ~e 

odel Ill: .onceptual 
d 1 I : .'..~ / TVS-4 

Airborn I a ar 
Air i sua.1 

round V L ..i<?l 
Po it ion T. on and Reporting System 

Cnatt nd d Grund Sensor 

III. TIALION J10DELS 

1. Purpose. p ti ection i · to capture the essence of 

the diff r nee betw ls I and III. Detailed coaposition of the 

mdels is in Ann x The reader should be aware that. historically, 

the performanc clai quipment on the drawing board re generally 

ptimi ti. Thi i rtant consideration because -,st of STA 

device in odel III t thi~ stage of develo?aent. With caaputer 

simulations. sensitivity analysis of perfonaancc par-ters can be 

conducted, but with manual ame such analysls, a was the case of this 

game, i u ually infea ibl. 
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2. Models. As noted in the introduction the Model I battalion b buically 
the current infantry battalion while Model Ill represents a rather sis;nifi­
cant changP. with the inclusion of new STA devicea and weapona that perhape 
could be available in the 1980's. Not only are the STA devices nw but the 
quantity provided is greater. Model III has 16 radars and c011panion niRht 
vision devices compared to Model I's eight radars and four night vision 
devices. Model III also includes new STA devices for which coaparative 
devices in Hodel I do not exist. These are: (1) Posit i on Location and 
Reporting System (2) Laser Designator and Rangefinder and (3) Angle 
measuring devices with a Laser Gyro reference. With respect to weapons 
illprovement the significant changes were: (1) replacing the 60mm mortars 
at company level and 8111111 mortars at battalion with one platoon of improved 
81- -,rtars at battalion level (2) the inclusion of the DRAGON anti-tank 
missile. The result of al l these changes had Model Ill with 110re than 
double the firepower of Model I (Based upon LFWG assessment rules), yet 
with 12% fewer personnel (1231 vs 1080). The tables that follow suaaarize 
the comparison of Models. 

Capability by Function (Table 1) 

C.1pabilitv l 
Function I Ill Exoected Ianroveaent 

Detection of moving •MRR (PP - ) •MRR (conceptual) 70% i ncreue in 
targets (all weather) •LRR (conceptual) range. Better 

maintenance and 
ooerations. 

Imaging moving and •MREO (l'\ S- 4) •MltEO (conceptual) Increase in range. stationary targets •LRE0 (conceptual) Utility is iaproved 
(reduced visibility) • Pocketscope because two coaaple-

I nentary technique• 
are used. Less I 
ooerator fatiaue. 

Measuring range I • Radar (PPS-15) •Radar Radar ranging re-
to target I • Visual esti- • La er ranging quires moving target. 

, r.iztion Laser does not. 
Luer ranging accu-
rate. 

Measuring azimuth Refe rence Reference More accurate. 
to target •Magnetic • Laser Gyro ll'll'llediately available . 

.conventional 
survey 

Location of STA • Hap inspection •PLRS More accurate. 
devices •Conventional Paster. 

survey 
Re-,te detect ion . ucs •UGS (1) No change. 
of tuaets 
Aimed rifle fir •Rifles cope Significantly better 
(reduced ,risibility) - hit orobabilitY. 
Laser designation AllOV8 use o f laser 
of tara.ets - •Laser 1ruided weaoons. 

Note: (1) The goals of th Marine Corps Remote Se r ~rogram area to improve tne 
accuracy and range of the UGS, but for r,ar.u.ng purposes, Mod l I and 
Model Ill equipment arc consi~-r d unch~ngcd. 
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Assets (Table 2) 

Squad 
Antitank/ Automatic 

Model Strength Mortars Assault Weapons Radars 

I 1231* 8-81111ll 4-3.5 RKT 24-K60 8-PPS-15 
12-60mm 8-106mrn 

12-MPFW 

-
III 1080* 12-a1mm•:· 12-MPFW 108-SAW 4-LRR 

(improved I 4-106mm 12-MRR 
I 12-DRAGON 

I 
' I 
i --

*These are infantry battalion str ngths only. Additional assets were 
provided to allo~ bat talions to be employed as separate units. See 
para IV, 6a below. 

E/0 
Devices 

4-TVS-4 

4-LREO 
12-MREO 
16-Angle 
measuring 
devices 
16-Lasera 

** Improved mortar is supposed to have greater range (6200 oeters vs 4500 
meters, current model) and greater lethality (equated to 4.2 inch 110rtar 
in MARSAS games) . 
Note: .20 PLRS user sets were ~lso included in Model III, distributed to 
platoon levels. 

IV . EXPERilfENTAL DESIGN 

1. Goal . The purpose of any experimental design is to provide a maximum 
amount of information relevant to the probleo under investigation, subject 
to the constraint of resource economy. Thus , the goal of the HAP.SAS game 
design was to shed as much light as possible on the relative performance 
of the Models I and III battalions stemning from their different capabilities 
in ,-,earch and attack. The key elements of the de ign that followed and the 
~ ~porting rationale are covered in the followin g paragraph■• 

2. Basic Design. A fundamental consideration~ s the number of games 
that should be conducted. Basically, two options existed: One relatively 
long game with two iterations or, alternatively, multiple short games. 
S1 ort games were chosen and the design called for four games, the nUDlber 
required to exhaust combination:; of attack and d fenRc with day and night 
visibility. The reason for this multiple game ao~roach was to allo1 
investigation of rel tivc performance unde r a wider range of variables 
that influence STA p rformance . Incorporating a w de range of variable 
change in a sin le g wou d require a complex cor. flict s ructure that 
could well confound any comparativ analysis. 
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a. Each of tl",e four gaaes consisted of two iterationa: One 
with the Model I battalion, the other with Model III. The order of the 
iterations was rotated between games to help cmpensate for "learning" 
the gaae - that is, not run games consecutively. But, this approach 
was eschewei in favor of more efficient and consistent assessment that 
would result when the two iteratjons of a game are run sequentially. 
Excepting Blue composition, all ther scenario and enviromaental 
variables were held constant with n •ach game to allow comparison of 
the models. Betwet·n games, howev r , the variables were changed. 

b. The table below def in -s the game identifications that are 
used throughout the remainder of tl s report. 

MARSAS GAMES (Table 3) 

Game 
Number Titl e Forces 

I Blue in Night Defense 2 Red Mech Bns vs 1 Blue Bn 

II Blue in Night Attack 1 Red Mech Bn vs 1 Blue Bn 

III Blue in Day At tack 1 Red Mech Bn VS 1 Blue Bn 

IV Blue in Day Defense 3 Red Inf Bns vs l Blue Bn 
- I 

3. Scenarios. Si ce the MARSAS war games were to focus on only a rela­
tively small proportion (one battalion) of a typical amphibious task 
force, it was not necessary to develop elaborate scenarios for the con­
flict situations. Brief scenarios placed the battalion in the conflict 
area in coherent fashion and set the stage for suhsequent interactions 
between the battalion and the enemy force. Thea scenarios, one for each 
game, are contained in Annexes A through D. 

a. Game I. This game had Red in a night attack, moving approxi•~ 
mately 20 kilometers to close on the Blue position in the apace of five 
hours. Red moved from an approach march formation to ~n attack position 
with two battalions abreast and third battalion in reserve. This re­
serve battalion d d not enter itito g11m.-~ play. There ,,ere 53 Red platoon­
equiva ent target lements i nvolved ln game play. 

b. Game II. This game had Blue attacking at night againat a one­
battalion mech~n zed force. Prior to game start the Blue battalion had been 
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pucsuing the withdrawing Red force and 
to reorganize to continue the attack. 
dismounted attack with three companies 
position within six hours. There were 
elements involved in game play. 

had stopped on an interim objective 
Subsequently, Blue latmched a 
abreast and closed on the Red 
25 Red platoon-equivalent target 

c. Game III. In this game the Blue battalion attacked a one­
battalion mechanized force during daylight. The attack was launched 
with two companies abreast and one company m unted in LVTs, reinforced 
with a tank platoon. The reinforced company synchronized its movement 
with the dismounted companies and attacked around the right flank. The 
Blue attalion closed with Red within six hours after having advanced 
some seven kilometers . There were 37 Red platoon-equivalent target 
elements involved in game play. 

d. Game IV. This game had the Blue battalion in daylight defense 
against a three-battalion Red force. Red was dismounted in this game. 
(This was a change from the original plan, which called for a mechanized force. 
Subsequently it was considered an oversight not to game a dismounted 
aggressor in at least one game.) The Red force attacked with two bat-
taliona abreast and one in reserve. The game play was such that the 
reserve battalion ad to be committed in the -todel III iteration whifo 
it was not colllilitted in the Model I iteration. There were 92 Red ple.toon­
eqivalent target element s involved in game play. 

4. Partially Open Game . Games are considered either "open" or "closed" 
from the standpoint of information provided the participants. If a 
participant (Red or Blue) is provided only that combat intelligence that 
he would acquire under real conditions_ his participation is called "closed". 
On the other hand, if a participant is provided complete enemy and 
friendly i ntelligence. his participation is considered "open". In this 
latter case the actions taken by the participant would be closely ,overned 
by the game controllers. The advantage of a closed game over an open 
game is that real conditions are more closely siruulated by the game, 
thereby enhancing game validity. Th~ disadvantage is the difficulty faced 
by the controllers in systematical!.y identifying all useful informatiOD 
that would, in fact , be available to the participant. Another advantage 
of an "op n" gam is that consistency of player actions between iterations 
of a game i facilitated by the continuous dialogue between player and 
controller. It was impor tant in the MARSAS games to achieve consistency 
of Red play in each game so as not to confound comparison of the Models. 
Primarily for this r ason, the desi n called for Red as an "open" parti­
cipant. A contin nt b nefit was conservation of gaae time since "open" 
is fas t er than" lo ed" play. But, only Red was "open". Blue played a 
" clos d" game sine the advantag s of a "clos d" game were judged to 
prevail for Blu. 

s. 

a . Terrain The radars and lectro-optic devices of 
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both models require line of sight to a target as a prerequisite to de­tecting that target . Therefore, the performance of these target acqui­sition devices is very sensitive to the type te :rain selected for the ga•. The design goal was to select a game are 1 where the terrain. ia representative of the type in which the Marine Corps anticipates eaploy­ment. Terrain extremes, such as deserts and rugged muntains, were re­jected because not only is emplo}'lllent in these areas less likely, but also, sue~ terrain would bias the performance results between the two models. Another factor influencing the game area selected was the aveil­ability of "digitized t errain" - areas where map contour information has been converted to a set of digital data by the Defensn Mapping Agency. Use of digitized terrain data greatly facilitates the determination of where lines of sight exist from any specified point. And, of course, such a determination had to be made for each potential target detection in the MARSAS games. Considering all the above, the Fort Hood Texas area was selected. The terrain in this area varies from gently rolling to broken with moderate vegetation, and digitized terrain data does exist. A com­puter program was developed by the Naval Weapons Laboratory to answer visibility questions using the digitized data. This progr• became operational during the first game and was used for all succeeding games; a manual digitized terrain algorithm was used in the first game. 

b. Other. Not only is the performance of re~ars and electro-optic devices affected by terrain, but also, in varying degree, by weather and level of illuminati n It was important, therefore, to incorporate in the game design, in reasonable proportion, those conditions that significantly affect performance . Th two tables following hichl i"ht sensor performance sensitivity and the scheme for incorporating these sensitive conditions into the game . More detailed information n sensor sensitivity can be found in Annex J . 

Ht.•avy 
Rain 

Fog/Haz 

Full Moon 

Starli ht 

SENSOR PERFORMANCE (FANGE) DEGRADATION (Table 4) 

E/0 DEVICE E/0 DEVICE RAD R THERMAL IMAGE INTENSIFICATION 

S V 1·~ Sev re Sever 

Slight Sev re Severe 

on Sligh Moderate 

i on Slight Severe 
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GAME ENVIRONMENTAL SCHEME (Table 5) 

~ I II III IV 

Precipitation No Rain No Rain Heavy Rain No Rain 
1 Hour 

Fog/Haze None None Haze in Haze in 
Streambeda Streallbeda 

Illumination Full Moon Quarter Daylight Daylight 
Moon 

6. Force Composition . The study group furnished the bdsic organ­
ization and equipment for the Models I and III Blue battalions and 
guidelines for structuring th Red force. Detailed listings of the 
forces are included in Ann xe A-D. 

a. Blue Fore . Th composition of the Hodel I and III battalion 
has been covered in Section III above. Additional assets were also 
provided these battalion to enable their employment as Marine Allphibioua 
Units (HAU). With one excep tion, these added combat forces were held 
constant throu h th game.* Forces provided were: 

Artill ry 

Naval Gur: Fir 

A _r 

Amor 

Reconn i sane 

Surv Ulanc 

Communication 

*Two s ct ion 
R th 

BATTALIO REINFORCEMENTS (Table 6) 

1 Battery (105mm) *(additionally, 2 sections of 155• 
were provid din Game I only) 

lCLG , 2DD 

18 Attack, 6 r connaissanc , 6 gunships (AH-1) ant 
2 EW aircraft . 

1 T nk Pl toon 

1 Div R con Pl toon, 1 Fore Recon Detachment 

1 S nsor Control and Manage nt Platoon Detachaent 
( CAMP) 

Radio Det chm nt 

155mm w r i nclud din G m I of high r 1 vel 

9 



b. Red Force. The Red force was constituted from portions of 
an aggressor mechanized regiment, except that in the last game a dis­
mounted force was used. The composit1on varied among the s-•• but vu 
held constant within each game. The Red force that was applied againat 
Blue by game was: 

RED FORCE (Table 7) 

~ 
I II 

Blue Blue 
Night Defense Night Attack 

Battalions* 
Mechanized 2 (920) 1 (460) 
Infant 0 0 

APC 60 (BTR) 30 (BTR) 

Tanks 20 (T-62) 10 (T-62) 

Anti- . , nk 
Sagger** 6 (BRDH) 3 (Manpacx) 
85mm ATG - -
73mm RG 4 2 
RPG-7 

' 
81 27 

' 
Arty-Mortar 

122mn G/H 12 3 
152mm G/H 6 -
122 MRL 6 -
120mm Mortar 1 12 6 

I 
AA 

SAM (SA-6) 2 2 
23nlll 4 -
14.5 MG 6 -
SA- 27 6 

Entry for w apons i numb r of weapon 
* umber in () i personn 1 s tr ngth 

** Entry in ( ) i moun.t for SAGGER 

III IV 
Blue Blue 

Day Attack Day Defense 

1 (460) 0 
0 3 (1380) 

30 (BTR) 3 (BTll) 

10 (T-62) 31 (T-54) 

3 (Kanpar.k) 6 (BRilt) 
- 6 
2 6 

27 81 

3 12 
- 6 
- 6 
6 18 

2 2 
- 4 
- 6 
6 27 

It sh l d b n t d that th threat posed by the various Rd force• 
is gr n could ly b xp cted ainst a one-battalion MAU. 
Thi h 1 w ch to xpos th nature and extent of probleaa 

wh nth y t m ppro ch aturation. 

7. olut i on wi th respect to tracking the activity 
of ore g n r lly t pl toon 1 v 1. High r r aolution vu 
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applied to ~nits possessing STA devices, each device being individually 
accounted for. Order of battle designations were given to all platoona 
or formations of equivalent size and the STA devices. Target eleaenta, 
referred to subsequently in this report, are generally platoon size. The 
close combat asseAsments were made using an aggregate model where the 
primary determiilant is the slllllll&tion of firepower scores. 

8. Electronic Warfare. Radars and electro-optic devices are, of course, 
vulnerable to EW and it was desired to include this threat in the MAISAS 
games. However, the LFWG rules for EW play required rather extensive 
updating for adaptation to the new MARSAS equipment, and ttme constraints 
precluded completion of this special addendum prior to first gll!K start. 
The best solution available then was to complete the adaptation as soon 
as possible, without jeopardizing concurrent activities, with the goal 
of including EW in at least one gmne. This was achieved by eaploying EW 
in the last game played, tARSAS r . See Annex J for EW design. 

V. GAME LIMITATIONS 

1. Purpose. The purpose of this section is to call attention to those 
limitations of the MARSAS war ga:ne that are important in the consideration 
of g~me results. Some of these are inherent to all research war gaaes 
while other apply only to the MARSAS games. 

2. Inherent Limitations 

a. No Final Answers. The game is a simulation and not reality, 
thus, the results cannot provide final answers; nor, can the guae account 
for some intangibl factors. Such factors as morale, leadership and 
training are difficult or even impossible to include in a gae. 

b. Small Sampl.- Size. War games are ti.me-consuming and, hence, 
very few iterations can be performed. This, of course, generally pre­
cludes reasonable st tistical confidence levels in perforaance •uure■. 

c. Sensi ivity Analysis. Since it is infeasible to perfora 110re 
than a few rep titians with a manual war gaae, sensitjvity analyais of 
system ors b-sy tem equip• nt s ecifications is not generally pos■ible. 
Such is the cas in th MARSAS gnme and, therefor-=, change■ in perforaance 
measures that would result from varying the sensor specificationa cannot 
be s es d. 

3. Game Limit 

Position Location and Reporting System (PLR.S). 

(1) Th L models for ass ing conventional survey accuracy, 
tar t location rror b s d upon CEP, and d8l!lag assessment based upon 
tar t loc tion rror w r not uffici ntly precise to diacriainate the 
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value of the im~~oved performance (design) of PLRS. And, sufficient time 
was not available to refine these models. The impact on the game is that 
comparative performance between ~odels I and III with respecttD measures 
associated with location kccuracy is probably biased in favor of Model I. 

(2) The comnunications and IFF capabilities of PLRS were not 
played. The LNG rules are not designed to address this level of 
resolution. 

b. Radar Site Selection. Radars operating at the frequency of 
the MARSAS radars mus t have " . ine of sight" to function. Therefore, 
selecting a sit e for thes adars must be done with great care. In real 
situations not only would a map reconnaissance be made; but more importantly, 
visual reconnaissance would be performed. It was not possible in the g•e, 
of course, to make vis ual reconnaissance. To compensate for this the Blue 
team was afforded the use of the computer "digitized terr8in" program, 
described in para IV Sa above, to assist in positioning tne radars. 

c. Contour Scanning. The conceptual design of the Model III 
radars calls for automatic contour scanning vice manual scanning required 
by Model I radars . Contour scanning means the radar follows the terrain 
contour in elevation. I f the radar scans at one elevation only, dead space 
will exis t in areas below this elevation although line of sight may exist. 
It was not possible to inject contour scanning in this game because t e 
precision required exceed the tools (maps) available. And, even if the 
tools were at hand, manual assessment would probably be intractable. In 
retrospect, the impact of not including contour scanning is considerect 
slight. 

d. Foliage Effect . The computer program described in par IV, 
Sa above, was used to d t e rmi ne radar visibility. This program did n1:>t 
accoWlt for foliage or oth r obstructions that also affect radar perfor­
mance since incorporation of those aspects in a mathematical model is 
not yet tractable. To compensate for this in some degree, the game asses­
sors referred to map foliage information and when a target was covered by 
foliage, degradation factors were applied to sensor performance. 

e. False Alarms . Most sensor systems (man/machine) are subject 
to false alarms - that is a target i s reported when, in fact, a real 
target does not exis t. And the false alarm rate is one of the measures 
of performance of a sensor sys tem. False alarms were not played however, 
because, in the absence of empirical data, only speculative perfonna111ce 
differential between th two nX>dels' sensors was available, and that vu 
not suffici ent for development of obj ective assessment rules. 

f. _L_a_s _ _ _ i_g __ n_a_t _io_n_. The Model III Laser Designator did nc)t 
enter into game laser guided weapons were not included in the 
new w apons of 
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g. Rifle Sights and Pocketscopes. Thermal riflesights and poc­
ketscopes were not played because the game , does not resolve interactions to the individual Marine. 

h. Combat Power Comparisons Co founded. While the Study Group had strong rationale for including new improved weapons in Model III, 
such action confounds comparison of combat power measures between Models I and III if the aim is to correlate ·these measures with STA system per­formance. The reason is that Model 111 is ascribed such a larger fire-power margin (2.4 times greater) over Model I by the LFWG assessment rules, 
that the contribution of other force characteristics tend to tP. overshadowed. 

1. Learning Curve Confounding. To achieve valid comparison be­tween the M,,dels, the play in both iterations of a game must be consistent. Changes made in the second iteration that are either arbitrary er due to 
"learning" from the Urse iteration would tend to confound compiriaon. As noted earlier, steps were taken in the experimental design to offset thia bias by rotating the model to be played first. And, to some degree this was successful. However, in retrospective analysis, it was found that some changes were made that were arbitrary. This action did confound some of the performance measures in certain games. Where this occurred, comnent ia made 
in the game analyses. 

VJ. FINDINGS. 

These conclusions embrace th~ games as a whole; games are dealt with 
individually in Annexes E thru H. The findings are grouped by study 
objective. 

1. Objective 1. To evaluate the relative capability of Models I and Ill to per­form the functions of combat surveillance, target acquisition, target 
location and target Gesignation. 

a. Model Ill is superior to Model I in STA performance. 

(1) There was a clear performan differential favoring Model III in the night games (games I and II). In the day games, however, the performance differential did not appear to be significant; but, this is not surprising since the STA system is designed to give 118xi.mU11 utility under reduced visibility conditions. As visibility clears, utility 
decreases and under the conditions of Game Ill (Annex G) utility reaches 
a minimum. 

(2) In the night games Model III detected significantly 
more targets than Model I. This was a dir<!Ct result of the increased 
rang~ of the Model Ill radars and companion electro-optic devices. The 
foll,.'t,:ing tables compare the perfomance of the two odels. The area 
under surveillance i n the radar coverage table is non-duplicative. That 
is, areas covered by t wo or mor radars are counted only once. 
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RADAR COVERAGE (Table 8) 

kADARS USED AREA UNDER PERCENT AR.EA COVERF.l) 
GAME SURVEILLAl!ICE (KM2) VISIBLE (IM2) 

MRR LRR 

I I 8 - 56 26% 14.6 

III 8 4 165 42% 69.0 

I 2 -II 
14 19% 2.7 

III 3 2 157 29% 45.5 

DETECTIONS (Table 9) 
-

~ AME MRR LRR MREO LREO OTHER I 

I I 15 - 2 - 40 57 

III 17 20 0 34 42 113 

II I 2 - 4 - 8 14 

III 10 3 4 4 6 27 

(a) Considerin only radars and E/0 device~ Model III made 
4 times more detect..i..ons than Model I in Game and 3.5 times more in Game II. 

(b) Examining the valu of increased range of Model III radars: 
of the 37 radar d t ction made by Model III in Game I, 34 or 92% were 
made beyond th m ximu I range of the Model I radar; similar result for 
Game II is 5 or 39%. 

b. It appears that Mod 1 III l equipped with more radars Lhan 
requir d. 

The number of r adar used v rid among the games, but in no game we.re 
all 16 rad rs us d. 

14 



RADARS OOLOYED (Table 10) 

RADARS USFJ> 
GAME KRll Ill % USED 

.I. 8 4 75% 

II 3 2 31% 

III 2 2 25% 

IV 8 2 63% 

The f 1 complement of radars was not used siaply becauae a leaaer nllllber 
was adequate to give overlapping coverage of the battlllion ~r•a of intenat. 
Equipping each rifle platoon with a radar seem patently ezceaaive. At 
any rate, it is suggested that the basi of issue be reviewed, challenpna 
the high number of radars. 

c. It appear that Mod 1 III i less ensitive to air support. 
That is, the STA performance of Model Ill does not decreue u rapidly 
as Model I perfonaance as the level of air support diaini■hea. The 
significance of this is that the overall perfonunce of the Model III 
STA system would not degrade as rapidly u the Model I sy■t• vith 
increasing intensity of the enemy air defense environaent. The reuon 
Model III is le s sensitive is that the greater radar range of Model 
III ext~nds by seven kilo ters the cut off point beyond which tha 
battal tons must rely primarily on air. In the night 1-• the senai­
tivity differential was rather draaatic. Inc- I the percent of Mod 1 
I detections regi s t red by air was 67% compared to 30% for Model III. 
Gaae I I result was 43% c01Dp red to 15%. 

d. Electronic Warfare. A noted earlier, EW vu included only 
in the last game and the conditions of that aae ainillized the iapact 
of ene~y EW; e.g., Blue in. daylight def ns and wire in~talled throuahout 
the battalion. Und r th e conditions it does not appear that a nuonala 
threat against th r dars and the comunications syst• vill aipificantly 
degrade th per formance of either Model. It should be noted that Model 
Ii lea vulnerabl to arly enemy detection becaua it• radar aiaaiona 
do not xt nd as far t h Mod 1 Ill eaiaaions. However, this vu not 
a factor in the 1 ince Rd had fixed Blue prior to detection of 
the radar • .. D for Red EW perfonaance . 

• Both H 
hostile artill ry 
an organic d fici 
of whi ht bat t 

The MARSAS w r 
and count rbatt ry 

rioualy d fici nt in capability to locate 
It is not ant to imply that thia ia 

1 confi r 
Utt, . 

it i s ad ftci ncy in the cOllbat •Y•t• 
nt. 

d th r cognia d d ficiency in countu:aortar 
nd, although r dars are beina d eloped 
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"to uti fy thia n d it ia considered :illlportant to highlight thi• deficiency. 
Consider the ca u ltie caused by Red artillery/mortar: 

BLUE CASUALTIES CAUSED BY ARTILLERY/MORTAR (Table 11) 

~- I II Ill IV 

I 76/68% 85/75% 119/65% 221/78% 

I ll 41/49% 126/94% 108/74% 312/82% 

ENTRY: # C s ualti /% oft . ~l casualties 

2. Objective 2. To v l uat th ~ r lativ capabili y of the two 110dela to engage 
enemy force utilizing upport ·,g arms. 

There does not appear to be any aignif icant dif ferencea in supporting 
anu perfomanc that re corr lated with TA perforaance. The individual 
g nalyses (Ann x s E-H) do how differences in perforaance •••urea 
dealing with targ t ngagement; but in general, these difference■ could be 
traced to gaae incon istencie. The gaea did expose, hCJ11ever, tvo ■11-
nificant points: 

a. Excep in air 
weapon a ain t mechaniz d 

seas th L 
w pon t t n 
target ci l 

neither aodel has a very effective indirect fire 
If we ccept the weapon effectivenea■ 

that are baaed upon historical re■ulta and 
artil1 ry has low effectivene•• again■t •chani•d 

r t. In fat, tne Blue te rarelv fired. 
1ti ll lll)Vi n rd p r OM l carriers. P rhapa thia e11phui&e■ 

th n 

b. 
of producin 
fore . 
M del III pr 
110rt con tr 
b r 

3. 
th 

Mod .1 III 
cor ( 

pur uit of t rainally homing veapona. 

l 

iffer nc between the two mdel 1n ter1111 
rtar againat a diaaounted 

inst a dia110unted attack. 
han Mod l I; the iaproved 
r 25%. The coaparative n~ 

ualtie or 9% of the total. 

h r l a t iv c p bil t of the two 110d .ls to enga 

prlurily because its firepower 
ti gr tr than the. Hodel I acore. 

of th two aod l to 
0111in t d becaua of ite 



VII. I SIGHTS A.'ID OBSERVATIONS 

1. Scope. Obj ctiv 5 of the game directive vas "to evaluate the 
doctrin, tactics, and techniques mutually agreed upon prior to gaae 
play by the tud Group and th War Games Branch for use by the tvo 
candidat,! ~orces durin •e play." This objective had an accoapanying 
measure t,f e ffec iven s which was to "derive insights and lessons 
learn d by pl rand contr 1 as they pertain to or are suggested by 
the object v " Th in ight ar SUlllllariz d be low, and co.aented on 
as appropriat . 

2. 
th 

a. 

(1) Ther wa 
radar (HRR) should b 
rath r th n provid d 
The 1 MRRs could 
Four would hav 
hav probabl 

C<H'lENT: 
izat i n 
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rl toon 
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( 2) Tb 

This set of insights addresses the probleu 
if Md 1 I II is adopt d. 

r of Radars. 

lin that th company-level me-diua range 
or ganiz d into a compan ection of two radars, 

th basi of one per platoon, three per company. 
fully employ din the Blue attack situations. 

u ficient. And i n the defense, six to eight would 

game cannot produce findings concerning organ­
Th e must b addres s d by experiment, teat, or 

hanc d STA capability afforded the rifle 
III , a r sulc in platoon commanders 110re 

p n ibiliti s than li{ith delivery of firepower. 

C , NT : Th 
in t ."'.oduction 

introduc ion of any new equipment or concepts calls for an 
of n w or dditional t raining to insure a coapletely effec-

ti 
th 
at 
za 
or 

t 

I,{ r n rou 

The introduction of a STA capability of the ugnltude of 
II should call for tes tR and experiments aimed 

n c bat f c iveness with alt~rnative STA organi-
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aneously by several observers. Actual target reporting and calling for 
fires would have taxed even th~ most highly trained observers. 

CO!l'IENT: Saturation of the intelligence proc~ssing system appears to 
be a potential problem area with Model III. Field teats or experiaents 
should be designed to measure the effects of various levels of threats 
on STA sys tem responsiven _ss. Present doctrine calla for overlapping 
coverage between sensors. While this technique increases the probability 
of target detection it also leads to a greater volume of reports. 
Therefore , the ext ent of overlap should be evaluated with respect to the 
voluae of report s th system can efficiently process. Overlapping 
coverage i s no t to b confused with duplicative coverage "'here two or 
more different t yp d vies , such as a r adar and a then~l viewer, 
cooperativ l cov ran ar ea to aid in verifying the identification of 
a target. 

(2) Given a Rd mechanized offensive threat, the rapid closure 
rate on th Blue positions (20 kilometers in 5 hours) emphasized the need 
for rapid intelligence processing and operational decision making-in other 
words, a very r sponsiv s rch and at tack system. 

CO~NT: Th tr inin st b ishment normall develops raried situations, 
varied th re s to inure rs onsiv ness under an arYay of conditions. 
Development of t rget intelligence over a period of hours rather than 
days put s great demands on th co11111unications and intelligence processing 
systems. alis tic t raini ng and oper~tional planning calls for varied 
scenarios ha don r list i c intelligence assessments. Training for MAU 
operations in low int nsity conflict is based on a scenario quite different 
from MAF operati n n a high int nsi t y situation. 

(3 ) The :najor role played by air in making early d~tections 
and attacks highli hts then d t o cot1111unicate directly - battalion with 
supporting air - t or due int elligence processing and reaction time. 

COMMENT: In rapid ly breakin , fast moving situati~ns procedures for calling 
in upportin fi r may w 11 differ from those followed under lesc exacting 
cond i t on. Th proc dur s hould b t est din advance and then instituted 
as ne d d. 

c . - 2 Section . Thre w s om feeling that the organization of 
th ct ion would n d r ev lu tion in event a Model III STA c pability 
wa gi n o t h b tt lion . 

COMMENT: Thi 
analysis t han w r 
24-hour continuou 
An al t tiv 
mation 
to ll 

que tion i s bett r left to other means of 
S- 2 ction b i t self is not staffed for 

f the t p dev loped in the MARSAS games. 
( m) nv i a s t h us of a battlefield infor­

(BICC) furni h d by divis ion to maneuver battalions 
battalion ST apabili ty. 
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d. ssiv Radar Range. The question arises with Model IIJ 
concerning h ch b tw n STA and organ i c weapons range capability. 
STA c pabili ty xtend 10 kilomet r, but or nic fire capability 
extends nly to 6 kil r, consid ring the improv d 81• mortar. 11 
there too much s arch oo l itt e ttack capability provided to the 
battalion? Th r w ling that uch was probably the case. 
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cation of Model III highlights the need for supporting equipment to 
develop full system capability. 

3. biating Probleas. This set of insights concerns probl•• aiating 
today that were highlighted in ·he MAllSAS games. 

a. Counter Mortar/Counter Battery. Red rocket and artillery 
capability highlighted th need for a responsive counte1110rtar, counter­
battery system c p bility. 

CCltKENT: s tuatious confronting a MAU in the MAB.SAS gaaea, the 
need for count 
apparent. Se 

need for 
need for 

Cc»tMENT: r ent dev 
problem. M chaniz d 
unless th latt r hav . 
capability. 

c. 
which a targ t 
as rang incr 
wise, thy ma 
if tar t 

C<JtMENT: 
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Mod 1 III will 
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inat fir 
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Findings. 
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ral, weapon effectiv n••• decreaau 
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n th maximum ff ctive range of the weapon. 
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com r h nsi r view of the entire c011bat syat•. 
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b. Patrolling. 
and III also man 
of oper , ons. 

The diff rence in STA capability betv en Model■ I 
dif renc in patrol patt rn both in range and aru 

COMMENT: Current doc trin emp siz s fully integrated intelliaence 
gathering plans . atic and continuous observation of large area■ , of specific route or v nus of approach, and of specific locatiou 
calla for careful 1 cti n of ob rvation posts, 11 teni~ post , patrol rout ,; , all coordin t d with STA quipm nt cover g. For exaaple radar 
area 1.::vvera e , Mod 1 III Blu ni ht f ns wa five times greater than that of Mod 1 I . Such radic 1 ch n STA quipm nt perfonunce 
capab'lity c 11 d f or a i ntellig nee plan generated for Mod 1 I previou ly. 

c. Wider Fron tag STA cap bility repres nted by Hodel Ill 
should allow for wid r ive frontage swell as positioning of 
outpost lines farther fo rw rd. 

COHHFlJT: Intelli nc ath ring mean lay an important role in the 
mobile d or in economy of fore operat ions. It would seem that 
wider fronta es and gr at rd pth should be employ d when thee intel-
ligenc m ns dr tically hanged, as i n Model III. In other words, the battalion ar a in th defense may well be extended. 

5. Landing Fore 
rules and mod ls 

a. Op An op n 
have llo oppo ity 
and STA t t p 
assessm nt in n min 
contro • to pl nd 

Thes insights address the 
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CCJlfENT: An op n s in that it saves tille and is uae-ful a a raining or e:.cp rim ntal t ool . Its major disadvantage is in thAt it allows for per£ ct nc for all play rs, a major departure froa "realist i c" cond i tion . had allow~d, an xperimental game might 
w 11 h v n pl prior to th one-sid d games actually con-
duct d. 
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c. Medical Evacuationa. There va• no att-pt to pay Mdical 
e-yacuationa or to consider the variou• categorie• abraced by the tera 
"caaualty". Alao there vaa no atteapt to play the STA equipaant •iD­
tenance •nd ruupply ayat•. 

C<Hl!lff: Galle objectives and gaae d•ian 1enerated ■Naur .. of effec­
tivenea• directed toward th search and attack aap eta of Model• I and 
III. For a numb r of r sons - t:ille, r aourc • availabl - it n• felt 
that cOlllbal s upport opecu would have to be ■int.ised, without 
in any w y sugg t t th function• are not i portant to the aya-
tea as whole. nd maunition r pply were in fact 
accounted for. 
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