
U . UNCLASSIFIED 
15 !I. S. Army Military H~d,,",
U635 '''&UJy rn_
00.21 
c.3 

SPECIAL SERIES. NO. 21 29 FEBRUARY 1S44 

tA-E.RMAN
 
MOUNTAIN WARFARE f
 

UNCLASSIfIED 

PREPARED BY 

MII.lTARY INTELLIGENCE DIVISION 
'_ WAR DEPARTMENT. 

PllOPfRTY Ct US AEUhl 

UMClASSlflED
 

talpo.it 

talpo.it



--

RESTRICTED
 

MILITARY INTELLIGENCE DIVIRIO~ SPECIAI.. SEInES 
WAR DJo:PART~[ENT No. 21 

WASHINGTON 15, D. C.. 2ft February 1\)44 MID 461 

NOTICE 

1. Special Series is published for tile purpose of providing officers with 
reasonably confirmed information from orflcinl and other reliable sources. 
2. By arrangement with The Adjutant General the following three publi ­
cations of the ~liJitary Intelltgcnce Dtvlsion are dlstrtbuted in the same 
manner as is prescribed for field manuals (see FM 21-6, List of Publications 
for 'I'ru ining, pars. 6-9, 23a) : 

Intelligence Bulletin (commencing with March 1944 issue) ;
 
Special Series (commencing with No. 20) ;
 
Tactical and Technical Trends (commencing with March 1944 issue).
 

Requests for copies of these publications should be made to the appropriate 
dtstrtbuting agency of The Adjutant General. Requests for issues prior to 
those listed above should he rorwa rded through channels to the MID address 
helow. 
3. Distribution of thls issue of Special Series is being made on the basis of 
two copies to each elivision and higher units, one copy to ea ch brigade, and 
OIU', copy to each regiment. Every command should circulate available 
copies among its officers. 
4, Reproduction within the nullta ry service is permitted provided that (1) 
the SOUJ'CI~ is stated, (2) the classtfrcntion is maintained, and (3) one COpy 
of the puhlicntion in which the matm-In l is reproduced is fOl'warded to the 
Dissemination Unit, Military Intelligence Division, War Department, 
Washington 25, D. C. 

talpo.it 

talpo.it



talpo.it 

talpo.it



PROPERTY OF U.S
8 

ARMY 

CONTENTS 
Page

INTRODUCTION _­ . . _ VII
 

Section I. GERMAN DOCTRINE OF MOUNTAIN WARFARE_______ 1
 
1. COMBAT IN HIGH MOUNTAINS .________ 1
 

8.. GeneraL . . ____ 1
 
b. Command. . 3
 
c. Effect on Firing .____ 4
 

2. RECONNAISSANCE_______________________________ 4
 
3. MARCHING; SECURITY; SHELTER___________________ 6
 

a. ~1arches________________________________ 6
 
(1) General: _- - - - ___________________ 6
 
(2) Order of march_____________________ 6
 
(3) Time factors. . ________ 8
 
(4) March discipline . __________ 9
 

b. Security________________________________ 10
 
c. Shelter__________________________________ 10
 

4. COMRAT________________________________________ 12
 
a. Gen eral , ________________________________ 12
 
b. Attack__________________________________ 12
 

(1) Advance and deploymenL____________ 12
 
(2) Effect ofterrain_____________________ 13
 
(3) Types of attack .________________ 16
 

c. Defense and WithdrawaL_________________ 17
 
5. ),10'l'ORIZED AND MECHANIZED OPERATIONS_ _ _ _ _ _ _ _ _ 20
 
6. AIR OPERATIONB___________________________ 23
 
7. MOUNTAIN INFANTRY-_____________________ _ 26
 

a. Mountain Rifle Company . _. ____ 26
 
(1) Squad ._ 26
 
(2) Platoon . 27
 
(3) Company______ ___ _______________ 28
 

b. Mountain Machine-gun Company__________ 30
 
(1) GeneraL___________________________ 30
 
(2) ~Marches and reconnaissance____ _______ 32
 
(3) Employment in combaL______________ 33
 

c. Mountain Infantry Bat.tallon ______________ 35
 
d. Mountain Antitank Company________ 37
 

8. Mom."TAIN ARTILLERy__________________________ 39
 
a. GeneraL ________________________________ 39
 
b. Reconnaissance and Observaticn., __________ 40
 
c. ~larches_________________________________ 40
 
d. Employment in Combat____ _______________ 43
 

9. MOUN'l'AIN ENGINEERS__________________________ 48
 
a. Missions . _________ 48
 
b. Employment in Combat__________________ 48
 

10. MOUNTAIN SIGNAL AKD COMMUNICATION TROOPS__ 51
 
a. Missions _______________________________ _ 51
 
b. ~1arches________________________________ 51
 
c. Employment in COmbat . 52
 

III
 

talpo.it 

talpo.it



IV CONTENTS 

Section I. GERMAN DOCTRINE OF MOUNTAIN WARFARE-Con. 
10. MOUNTAIN SIGNAL AND COMMt1:-TICATION TROOPS-­

Continued. Page 
d. Technical Considera.t ions., _________________ 54
 

(1) lVire communication ~_ 54
 
(2) Radio wmmunication __ ______________ 56
 
(3) Fisunl siqnal comm2lnicalion~_________ 56
 

11. MOUNTAI-S SE1l.VICES___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 57
 
a. Mountain Medical Servicc_________________ 57
 
b. Mountain Vctcrinary Service ~ _________ 60
 
c. Mountain Supply .__ 61
 

II. TRAINING- - - __ - - -- - - -_____________________ 63
 
12. GE~ERAL -_________________________________ 63
 
13. INDIVIDUAL AND UNIT TRAINING ~_________ 65
 
14. MOUNTAI~EERING_____ __ _ __ _ _ _ _ _ __ _ __ __ 66
 

a. General., , _____ __________ __ _____ __ __ 66
 
b. Scale of Requirements_____________________ 66
 
c. Technique -- __ ________ __ 68
 

(1) lHarching - - - _______________ 68
 
(2) Climbing - - - - _____ _________ 68
 
(3) Special climbing equi.pmeni : ___________ 69
 

d. Bi v0 ua.cs - __________ 74
 
e. Self-preservation; Orientation _- ____________ 76
 

III. ARMY MOUNTAIN GUIDES- ~__________________ 79
 
10. GENEnAL -_________________________________ 79
 
16. GUIDE TRAINING , 79
 
17. MISSIO);S OF GUIDE8____________________________ 82
 

IV. CLOTHING, IDENTIFICATION; INDIVIDUAL EQUIPMENT 84
 
18. CLOTHING - - -- -, - __ " _. _ 84
 
19. IDENTIFICATION"______________ _ _ _ _ _" _ _ __ 87
 
20. INDIVIDUAL EQUTPMENT . __ . S9 
21. FOOD____________________ _ __ , __ . _ __ 90
 

V. ORGANIZATION; ARMAMENT; EQUIPMENL__________ 91
 
22. GEN£.RAL ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ 91
 
23. MOUNTAIN I:-rl<'ANTRY REG Il\HJN'I' - - - - • _ _ 96
 
24. MOUNTAIN INl<'ANTRY BATTALWN .'__ 97
 
25. REA VY-,\VEAPONS COMPA-SY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 98
 
26. REINFORCED RIFLE COMPANY____________________ 101
 
27. :MOUNTAIN ANTITANK BA'rTALIOI>; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 I 
28. RECONNAISSA1\CE BATTAI,I01I." :. 103
 
29. MOUNTAIN ARTILLERY REGIMEXT________________ 104
 
30. MOUNTAIN ESGIl'\EER BA'T'TALION________________ lOS 
31. ~\ll OU:-;TAIN SlG"AI, BATTA.LlO:-; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 108
 
32. ~10U~TAIN SY,RVICES____________________________ 108
 
33. RI'JPLACE~fENT BAT'.'ALION_______________________ 110
 

Appendix. FIRING IN MOUNTAINS_ ____________ _____________ ___ _ III
 
34. PECUl,IARITIES OF FmING_ _ _ _ _ __ __ _ __ __ __ _ III
 
35. GRAPHIC FIRI1';G TABI,ES_________________________ 115
 
36. USE OF THE GRAPHIC FIRING TADLE_____________ 118
 

a. Determining Trajectory Valllcs_____ __ 118
 
(1) Charge and elevation_________________ 118
 
(2) ~lasks_____________________________ 11~ 

b. Angle of Fall; Angle of Impact_____________ 119
 
c. Time of Flight; Drift; Fuze-setting_ _ ____ ___ 120
 

talpo.it 

talpo.it



CONTENTS	 v 

Appendix. FIRING IN MOUNTAINS-Continued. 
36. USE OF GRAPHIC FIRING TABLEs-Continued. Page

d. Dispersion	 _ 120 
e. Metro Data and Masks	 _ 121 
f. Location of a Gun POSitiOIl _ 122 
g. Special Firing Precautions . _ _ _ 123 

ILLUSTRAliONS 
F\gure 

1. Mountain patrol , . ______________ _____ 5 

2. Mountain troops resting in a snow shelter_____________________ 11 
3. Machine gun (M.G. 34) emplaced in snow____ _________________ 15 
4.	 Light tank (Pz.Kw. 1) accompanying infantry in t.he Norwegian 

mountains (April 1940) ______ ________ _______ ______ _____ 21 

5.	 Captured German half-track vehicle (Kettenkrad) frequently used 
for transport by mountain troops__________________________ 22 

6.	 88-mm heavy antiaircraft gun (8.8 all Flak) in position to cover 
Italian mountain commnnications, , ________________________ 25 

7. Machine gun (M.G. 34) on antiaircraft tripod____ ___ _ ____ _____ 31 
8. Mountain artillery on the march, _____ __ _ _ __ ___ ___' _ _____ 42 
9.	 Medium artillery (Skoda 150-mm howitzer) firing in the valley 

below Mount Olympus during the Greek Campaign (1941) 43 
10. 150-mm howitzer (s.F.H. 18) 011 a mountain road______________ 44 
I ]. Roping- all artillery piece down a cliff . ____________________ 4H 

12. Bridging a mountain stream d ur ing the Korwogian Campaign (1940) 49 
13. Mountain troops with a messenger dog. -"__ . .-__ Fi4 
14. Roping down a casualty __ _____ _ __. , . . ___ 58 
15. Use of an aerial railway to move supplios . " . . " 62 
16. Mountain riflemen firing under simulated combat oondit.ions.. ___ 64 
17. Basic knots used by German mountain troops . _ 70 
18. Double overhand noose	 .___ 71 
19. Roping down a rock face	 . _ ________ _____ 72 

20. German piton and snaplink CD, and ways of inserting pitons ®_ _ 74 
21. Rock eli Inbi ng	 . . _. _______ _____ 7 i) 

22. Badge of Army mountain guides	 .. __ _ 82 
23. Mountain cap with edelweiss badge .. . ________ __ 84 
24. Mountain soldieL__________________________________________ 85 
25. German ski-mountain boot and ankle-wrap puttees; ____________ 86 
26.	 Edelweiss badge worn on the right sleeves of mountain troops' 

coats an d 0 vercoats ______________________________________ 87 
27. Right-hand collar patches of SS units____ ____ _____ ____ _ 88 
28. Organization of the regular mountain di vision ..__________ 92 
29. Strength of units in the regular mountain division______________ 93 

talpo.it 

talpo.it



VI	 CONTENTS 

Figure	 Page 

30. Organization of the regular mountain infantry regiment_________ 94
 
31. Strength of units in the regular mountain infantry regiment_____ 95
 
32. 75-mm mountain infantry howitzer (7.5 em I.Geb.I.G. 18)_____ 98
 
33.	 Group of captured Russian 120-mm mortars awaiting modifica­

tion for German use -________ 100
 

34. 20-mm mountain antiaircraft gun (2 em Geb.Flak 88) - .,_________ 103
 
35. 75-mm mountain howitzer (7.5 em Geb.G. 86) I without trail spades; 105
 
36.	 Effect of equal increases of elevation on range at various points on
 

the trajectory - - __- - - - ~ _________________ 112
 

37.	 Effect of terrain on range for equal changes in elevation-descend­
ing branch of the trajectory_______________________________ 113
 

38.	 Effect of terrain on range for equal changes in elevation-ascend­
ing branch of the trajectory_______________________________ 113
 

39.	 Effect of change of deflection on range in terrain sloping across the
 
line of fire., ______________________________________________ 114
 

40. Example of a German graphic firing table follow8 124
 

talpo.it 

talpo.it



INTRODUCTION
 

The German« believe that specially trained mountain troops 
(Gebil'gstruppen) mas influence decisively the. outcome of it 

campaign, for mass armies must rely on specially trained small 
forces to secure their advance through the broader mountain 
valleys in order to reach the flat,' where the decision usually is 
sought. Small forces of mountain troops can prevent, impede, 
harass, or channel the movements of the main enemy force through 
the valleys, so that when the decisive battle takes place in the 
flat, the enemy's power is spent and he is compelled to fight under 
the most unfavorable conditions, When on the offensive, moun­
tain troops can cover and protect the advance of their own main 
foree, enabling it to reach terrain ot" its own choice in the highest 
state of readiness for combat. Thus their mission on the offensive 
is to secure the route for the advance of large units through the 
valleys, whereas their mission on the defensive is to deny the 
valleys to the mass of the enemy forces. In either case, moun­
tain troops must gain control of the mountains. 

The Germans hold that the basic tactics of warfare in moun­
tains are the same as in the flat, but that the application of the 
principles must be modified to fit the high and rugged terrain. 
In mountainous terrain the movement of troops and the employ­
ment of heavy equipment are limited, and deployment is re­
stricted to such an extent that only comparatively small forces 
can operate. Soldiers must be prepared to advance over narrow 
roads, tortuous paths, trackless terrain, steep and slippery slopes, 
ravines, precipices, and glaciers. Movement frequently is threat­
ened by avalanches, rockfalls, landslides, and cornice fractures. 
Besides these special terrain factors, the weather also exerts a 

1 The "flat" (Flachland) does not necessarily mean plains. This term 
also denotes low, rolling country or any terrain in which troops may nor­
mnlly be employed without Specitll training or equipment and without 
modification of general tactical principles. 

VII 
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VIII INTRODUCTION 

great. influence 011 mountain fighting. Meteorological phenomena, 
such as burning sun, heavy ruin, and blinding snow coupled with 
intense cold, may OCClIr in swift sequences. 

In mountains, the Gcrmuns believe, the infantry-artillery team 
retains the ascendancy which Oll other fields of battle it yields 
in part to armor and air power. Relatively unimportant roles 
are played in mountain warfare by the tank and the airplune. 
The employment of heavy Ildantry weapons and artillery is 
hampered by their bulk and weigh1, by the consitlernhle dead 
space, and by the difficulties of observation due to weather and 
intervening terrain featm·es. It is the infantry, above all, that 
must ben 1" the brunt of the battle. Consequen t ly, the Ger: nan S 

stress the principle that the importance of shock action 1111tl close 
combat increases as the efficiency of other methods of fightillg 
decreases, and that in some respects mountain fighting resembles 
glleniIIa wa rfnre, 

Because of the narrow terrain compartments in mountains, 
unified control is possible only over small units. The Germans 
believe that the reinforced battalion is ordinarily the largest 
tactical unit whose movements a commander can effectively con­
trol during combat. In unusually rugged terraill the task unit 
must be even smaller. Therefore, greater responsibility is placed 
on officers of lower rank. 

The focal points of mouutu in combat are the heights. Gun em­
placements and observation posts on commanding heights can 
dominate thc foreground and valley, making the task of the 
advancing infantry relatively easy. But of all mountain opera­
tions the seizure of heights is the most difficult. A well-defended 
height must be taken by surpr-iss to avoid great losses. Only men 
skilled ill mountaineering, who have developed stamina through 
long conditioning, who have the uhil'ity to maintain direction, 
and who have been thoroughly tl',llned for combat, can effectively 
carr}' through an attack on a height ill high mountains. This is a 
cardinal principle of mountain warfn re which the Germans 
emphasize. 
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IX INTRODUCTION 

The following is a summary OT basic characteristics of mountain 
warfare which are stressed ill training by the Garmnns : 

(1) Movement is much slower than in the flat, for it takes a 
long time to bring troops into position. Artillery nud heavy 
weap(ms~ particularly, move slowly. The deployment of in­
fantry, especially units with heavy weapolls, requires much time. 
The attack itself proceeds slowly, and the terrain prevents it from 
gaining the momentum that is possible in the ffat; on the other 
hand, the ll:lrge number of good defensive positions and the 
scarcity of roads facilitate delaying actions, Reserves have to 
be held very close to the front lilies; otherwise, unpredictable con­
ditions of terrain and weather may delay their ai-i-iva l for the 
crucial phase of battle. 

(2) Sigual communication is less reliable than in the flat. The 
weather sometimes weakens the audihility of messages transmitted 
by wire 01" rud io. Radio is faster than wire communication, but 
even less reliable. Reception may be affected by the weather and 
by the configuration of the mountains. Laying lines is a slow, 
arduous process, and maintenance and servicing of wire are dif­
ficult. Control of the hattIe hy the higher commander is limited 
largely to a preconceived and thorough plan, since the uncertain 
channels of signal communication usually prevent him from 
intervening effectively in operations once the battle has begun. 
Consequently, the responsibility of subordinate commanders Tor 
independent action is great.er than ill the flat. Rarely can they 
expect aid from reserves, as the full force is likely to be committed 
all at once. 

(3) The problem of supply becomes extremely acute in moun­
tains, and the proportion of supply troops to combat troops in­
creases. Supply routes are few; food, forage, and nnununitiou 
must be carried over lUlITOW roads and mountain trails as far as 
possible by motor transport. then 01\ mules and mountain horses, 
and finally on the hacks OT the sold iors. Economy of supplies is 
neCeSSllT'y because the danger of extending a uuit beyond reach of 
its supply column is great, and. furthermore) it is impossible for 
an over-extended unit to live off the country in mountains, 
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Section I. GERMAN DOCTRINE OF 
MOUNTAIN WARFARE 

Th.i« section i«. an edited tra nslution of part of a 
German manual entitled VorUiu!ige Ausbildungs. 
anweisung Iii r die Gebirgstruppen (Provisional 
Training Instructions for Mountain Troops). Al­
though the manuu! i« dated 1.935, the fundamental 
German principles of combat in mountains have 
chanoe« little in the interim. The German. mun unl 
is not illustrated: the iltustration« that appear in 
thi« section lunic been added by the editor. 

1. COMBAT IN HIGH MOUNTAINS 

a.	 General 
In high mountains officers and enlisted men have to overcome 

difficulties that are different from and gcnerally greater than 
those enconntered in the flat. More time is required to execute 
all movements, and plans for the disposition and commitment 
of forces must be adapted to the special problems of warfare 
in rugged terrain. The terrain limits the usefulness of some 
weapons, and the problem of supply is continuously critical. 
In general, the difficulties are caused by the steep terrain, the 
great variations in altitude in different. parts of the mountains, 
the small number of roads and paths and their narrowness, 
the limited possibilities for movement off roads and paths, and 
the character and condition of the ground surface. Time of 
day, season) and weather also create special problems. Account 
must also be taken of the influence of terrain on the effectiveness 
of enemy weapons. 

Difficulties presented by high mountains are most acute in 
areas of rock, cliff, and glacier. To overcome them, the officers 
must	 have mountain experience, and the troops must be cure­

1 
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2 GERMAN MOUNTAIN W ARF ARE 

fully selected, specially equipped, and thoroughly trained in 
mountain operations. Even peacetime service in mountains re­
quires great tenacity, strength, will, and courage; its conditions 
and dangers are often comparable to those of actual warfare. 

The difficulties encountered in medium mountains are less than 
those in high mountains; nevertheless they are considerable: 
and they increase in winter. Even in medium mountains, a 
soldier cannot be fully effective unless he hus proper training, 
clothing, uud equipment. Inexperienced men will have great 
difficulty in effecting cooperation between the iufuntry and the 
heavy infantry \Yeapolls and artillery because of the difficulties 
of observation and the many unusual ballistic problems. 

'Vinter, und the thaws before Ellul after, greatly ulter t.he con­
ditions of march and combat in high mountains. During this 
time the activity even of excellently trained mountain troops 
is limited by the cold, new SHOW, snow storms, clouds, avalanches, 
and the increased difficulties of bringing up supplies and quar­
tering troops. Consequently, important operations are excep­
tiona] in winter. Since frequent great and sudden ehanges in 
the weather affect the performance of troops in high mountains, 
mountain troops must learn in training how t.o protect them­
selves against the effects of weather; they must. know how to make 
use quickly of all means of protection against: cold, rain, and 
storms, especially at night and when they are tired. 

In high mount ains, only mountain troops can be used in all 
situations. For maximum combat efficiency, they must be trained 
to move with hen vy weapons over any kind of terrain that is 
negotiable by highly skilled mountain climbers. The better 
trained and the more effective they are, the greater will be their 
prospects of surprise and decisive success. They must be able 
to move over difficult terrain surely and easily, even on moonless 
nights and in ra in, fog, or heavy snowfall. 

For bringing np supplies oyer va lley highways, motor vehicles 
are preferable to animal columns because their capacity and speed 
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3 GERMAN DOCTRIKE OF MOUNTAIN W ARFAHE 

are greater and because they occupy less of the limited road space. 
Mules nre the most useful pack uniuia ls ; small horses are much 
inferior and fail even in the highel' reaches of medium mountains. 

b. Command 
High mountains limit the use of large forces and greatly I'e­

strict deployment. Because access to some positions is difficult, 
adjacent units often cannot support each other, and reserves can­
not be shifted rapidly. However, through deception and bold 
surprise action, the attacker often can gain success with sinu.ller 
forces than the defender. In mounts ins the commander should 
not hesitate to put troops into fiction over a- wide front in order 
to deceive the enemy into dispersing his forces and to uehieve sur­
prise by concentrating the bulk of his Own troops at points favor­
able for uttack. Such maneuvers necessitate careful planning and 
prompt decisions by the commander. 

Mountains themselves are great obstacles to the quick personal 
intervention of the hig-her COInIlUlII<1el'S been USe march columns, 
even of the smaller units, are extremely long, and combat ~en­
erully tukes place OVCI' a wide front and consists of many isolated 
engagements. FOI' this reason, higher conunundcrs. to ent-ry out 
their plans, must depend to a great extent Oil subordinates of 
all gl'lldes, including the best enlisted men. Only if missions arc 
assigned in detail and sufficient forces are allotted to CtllTY out 
each mission, cap the various combat groups work together 
toward a common objective, Combat in hig-h mountuius de­
mands absolute thoroughness in preparation; suporficiul knowl­
edge und ignOl"<IIlCe 01' uuderest imution of mountain dang-ers may 
result in catastrophe. The couuna ndet-, conscious of his well­
considered plans, should remain calm and assured even in the 
face of the greatest difficulties lind thus set an example for his 
suhordinntes. He must be tenacious in currying out his mission 
and he must insist that his subordinates follow his orders 
strictly. 
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4 GERMAN MOUNTAIN WARFARE 

c. Effect on Firing 
When there are great differences in altitude between the gun 

position and the btl·get, fit·ing is subject to special conditions, 
and the obstacles to consistent cooperation between the heavy 
weapons nnd iufuntrv are more numerous than those mat with 
in flat terrain. The mountain inf'a nt.ryman must be specially 
tr-ained to fire his rifle and light and heavy machine guns both 
upward and downward in areas with steep slopes: to camonflage 
open fire positions, to occupy them l"ftpitlly, and to open fire at 
once. III high, open regions, however, firing presents fewer prob­
lems than in forested areas of low and middle altitude, where 
observation is difficult. 

2. RECONNAISSANCE 
In mountains, reconnaissance of routes and terrain suitable for 

marching and for combat is by no means less important than 
tactical reconnaissance. Freqnently the plan of maneuver and 
the number of men assigned to advance Over each route depend 
on the results of this reconnaissance. The counnnnders them­
selves rarely can make personal reconuaissance : they must usually 
depend on general surveys, studies of maps, and tourist guide­
books, but mainly on the information obtained by reconnaissance 
uni ts. 

Patrols reconnoitering routes and terrnin follow close behind 
the scouts who are seeking the enemy. They· mark the recon­
noitered route and determine how fn r pack animals can march 
with heavy loads, and where they can march only without loads; 
they also determine where route improvement and security forces 
for men and animals are needed, where the troops must begin to 
manhandle heavy weapons, and what sections of the route can be 
seen by the enemy. Tuctical reconnaissance of the terrain by 
scouts to find a way to cnrry out the commander's special instruc­
tions for disposition of the troops must go on ut the same time 
as route reconnuissance. Only in urgent situations will the COI11­
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5 GERMAN DOCTRINE OF MOUNTAIN \\1 ARFARE 
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mander lead his men into enemy terrain without previous recon­
naissance; when he must do so, he will try to send forward picked 
patrols without packs (fig. 1). 

The combat performance of the artillery and the heavy weapons 
of mountain infantry (Gebirgsjager) will depend heavily on hard 
work, knowledge of firing, tactics, and mountaineering of the 
scouts. Reconnaissance by artillery, infantry-mortar, and heavy 
machine-gun units generally starts at the same time as tactical and 
route reconnaissance. The force commander should decide early 
whether to send officers equipped with radios to points which give 
a good view of the terrain over which he plans to make the 
approach march. Both he and the commanders of the heavy 
wcapons may benefit greatly hom the use of observers sent well 
forward. 
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6 GERMAN MOU?\TAIN WARl'ARE 

3. MARCHING; SECURITY; SHELTER 

a. Marches 
(1) Cene;·al.-During a march in mountains, a prime considera­

tion is to save the soldier's strength while he is loaded with weapons 
and pack! for the troops must be fit for combnt when they engage 
t.he enemy. Scout parties and small detachments. without packs, 
are required only ill exceptional circumstances to perform missions 
in which they must strain their physical resources to the limit. 

A force usually murches in several (;olumns to make use of 
all available routes in high mountains and to induce the enemy 
air force to dissipate its effort. Thus the readiness of the units 
for combat is increased, and there is II better possibility of quickly 
overcoming weak enemy resistance, The march is also expedited, 
and the troops are spared undue exertion. Furthermore, troops 
murchi ng in several columns can make maximum use of the limited 
shelter available in mountains. 

(2) Order of m(]}'ch.-The usual formation for marching in 
high ~ountains is mountain order, single file; the distance from 
man to man may increase from time to time, dcpending on the 
difficulties and the slope of the route, but there must be no 
relaxation of very strict march discipline. The road space of 
a unit is 4 to 6 times greater than in level country. Greater 
intervals are prescribed in places where there is dunger of rock­
falls and avalanches. Special measures and strict discipline are 
necessary in marches on moonless nights over difficult mountain 
terrain. Clouds or sudden storms affect marches in high regions 
very differently than in the flat,' and place a great burden on 
all personnel. 

The ratio of strength hetween the advance guard and the main 
body, the distribution of weapolls, and the order of march may 
vary greatly, depending on the situation of the enemy, the suit-

I In the German text, Bbene, which has the same counotatlon as Flach­
land (see p. VII. note 1). The term "flat" hal; been used throughout this 
study in transtnting both words.-EnITOR. 
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7 GER1vIAN DOCTRINE OF 1I-IOUNTAIN W ARF'ARE 

ability of roads for movement of heavy weapons, and the pos­
sibilities for maneuver. In mountains the advance guard often 
must dispense wholly or in part with accompanying infantry 
mortars and artillery, for the guard must proceed before it is 
decided whether these wenpons can be taken along. Under 
these circumstances it should be proportionately strong-er in 
machine guns. III such a situation infantry mortars and art.il­
lery, first from the valley and thcn from the lower mountain 
slopes, should try to pr-otect the forward movement of the ad­
vance guard and to give it at least some support ill combat. 

The march intervals of advance and rear guards depend en­
tirely on the situat.ion and the terr-ain, which often give the enemy 
better opportunities for observation and effective fire than he 
has in the flat. In advancing toward a commanding pass over 
narrow valley roads visible at a great distance, the advance guard, 
motorized and protected, if possible, by t.anks and motorized m-til­
lery, should move out many hours ahead of the main body. The 
main body should not start up roads or paths when the slopes 
on either side are bare and difficult to eli mb, nor should it descend 
bare slopes visible to the enemy until ridges in the direction of 
the enemy are in the hands of the advance guard. Frequently 
the main body can move up only at night. 

Rules for forming the advance guard and for the approach 
march of the main body cannot be givcn; the commander mast 
issue special orders in each instance. When, for example, heavily 
forested regions with hidden and inconspicuous roads make it 
difficult for the enemy to interfere with the march, smaller march 
intervals will suffice. 0 r i f ~ during' the ad vance, increa sed readi­
ness for action is necessary, the main body may advantageously 
march in deployed formation. Like considerations determine the 
march intervals between t.he rear guard and the main body. 
Orders for intervals generally give the time interval between 
units. 

If the commander assigns infantry mortars and artillery to the 
advance guard, he should consult the commanders of these weapons 

580:l53 0-44--2 
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on the strength of the detachment and the order of march; but the 
less mobile units should not precede the more mobile without some 
special reason, since it is usually very difficult to move rear 
elements past other troops. As a rule, the "combat staff" 
(Gefecht88tab) ~ or commander's party, and the "combat staff" of 
the artillery and of the infantry mortars march in the advance 
guard. The commander himself generlllIy marches well forward 
in the advance guard, accompanied by the commanders of the 
machine guns, mortars, and nrtillery." Some signal troops are 
assigned to the "combat staff" of the force commander; those not 
otherwise employed usually march at the end of the advance guard. 
The position of the engineers in the column depends on their 
missions. They may march with the stronger reconna.iseance 
units, or, more often, ahead of the artillery, with a detachment for 
special road improvement immediately behind the point of the 
advance gunrd, 

In an advance through a broad valley where conditions are like 
those in the flat, the commander may well assign a hea vy force of 
artillery to the advance guard, especially if the main body has to 
proceed for some time without support. Likewise, an advance 
guard moving forward to occupy a mountain mass, since it cannot 
expect relief for a long time, should have as many heavy weapons 
as possible. 

(3) Time /acf,or8.-For the calculation of march time, no fixed 
rules can be laid down. The time will vary with the route, the 
slope, and the condition of the troops. It is well to add about 1 
hour to the map distances for each 1,000 feet of ascent and 1,650 

2 The doctrine expressed in this sentence applied to German mountain­
division organtzatton at the time the manual was published. The Infantry 
hattallon then included a machine-gun company and a mortar company. 
With the inclusion of the 81-mm mortar platoon in the machine-gun company 
and the replacement of the mortal" company by a heavy-weapons company 
t schaoere Kompanie) (see par. 25, p, 98), the doctrine would read as 
follows: "The commander generally marches well forward in the advance 
guard, accompanied by the eommanders of the machine-gun company. the 
heavy-weapons company, and the artillery,"-EDITOR. 
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feet of descent. The selection of the hour of departure requires 
careful thought, account being taken of the situation, the time of 
year, the weather, the kind of terrain to be traversed, and the 
condition of the troops. When several columns advance into 
combat, cooperation should be assured by cnrefully scheduling the 
movement of each column. Columns moving over heights often 
depart 1 day or more ahead of those moving in a valley. 

A 300-foot or I-rrrinute interval between companies and bat­
teries will keep the column moving steadily. If several battal­
ions move along the same mountain road, the distance between 
them should be determined by orders, with a 30-minute interval 
as the minimum. In deep snow, men with skis and snowshoes. who 
must be relieved frequently, go ahead to break trails." Loaded 
animals cannot walk through snow that is more than 16 inches 
deep. 

Orders for rests should be given by the force commander be­
fore the troops set out. The schedule of rests depends on the 
mission, the duration of the march, the difficulty of the terrain, 
the weather, and the condition of the troops. Soon after the 
beginning of an ascent there should be a short halt for adjusting 
saddle straps. After this halt, fresh, well-trained mount/lin 
troops must be able to climb for 3 or 4 h01n·8 without resting; 
they t.hen need a rest of at least 1 hour. Shorter rests are worth­
less, because they do not com pensate for the work of un loading 
and reloading. By means of map and ground reconnaissance 
a resting place should be selected where pack animals may be 
unloaded and the men and animals can rest. At all halts the 
men should seek cover from air attacks and protection against 
strong wind. In long columns, orders must be distributed soon 
enough to allow for their transmission. 

(4) Morch. disdpline.-Marching in mountains requires the 
strictest discipline. All superiors must give continuous attention 
to keeping march formations closed to the proper intervals, and 

• See "German Ski Training and Tactlcs," Special Series, No. 20 (31 .Ian 
19·H) , par. 14, p_ 38.-gDITOR. 

talpo.it 

talpo.it



10 GERMAN 110UNTAIN WARFARE 

must enforce an even, rhythmical pace and a proper handling of 
the pack animals. Strngglers must not be tolcrated. In ascent 
and descent it is forbidden to take short cuts or to stop for a 
drink or for any other reason, unless ordered. The troops must 
also be forbidden to eat snow or ice. 'Vhen ascending t.hcy mnst 
not smoke, even when at ease, Every unit is responsible for 
maintaining contact with the unit marching ahead of it. 

b. Security 
To provide security for troops resting in a. large mountain 

valley, the command first turns its attention to the roads and 
trails which the enemy has to use. Often the enemy can make 
use of observation posts and firing positions at points of vantagt­
on flanking or frontal heights which friendly troops are unable 
to oceupy; hence, to prevent surprises, it may be necessary to 
organize protective fires with heavy arms. Obstacles and anti­
tank weapons can always give protection against enemy tanks 
on wide valley roads. 

In forested or rocky regions, trails and roads should be guarded 
first of all, and then, for the securi ty of t.roops at rest, patrols 
should be sent out as far ahead as possible. 'Vhen the enemy 
is near, t.he terrain between tho opposing forces, even if ap­
parently impassable, also should be watched carefully, especially 
at night. \Vhen terrain conditions are simple, the security ele­
ments a re orgllnizeo as they nre in the flat. III broken terrain 
where obset'vnt.ion is difficult, the security units for retreating 
forces should take their rest in, 01' directly behind, the position 
which is to be held in case of enemy attack; at night, the posi­
tion should be protecteo by combat outpost's and scout squads, 
Insufficient security, particularly when the troops are very tired, 
is a false and dangerous economy of forces. Protection against 
surprise nil' attacks must be given special attention. 

c. Shelter 
In high mountain conntry it is difficult, even in well-settled 

valleys, to find permanent shelters where large forces call quar­
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Figure 2.-Mountain troops resting in a snow shelter. 

ter ; outside the valleys the density of population and the amount 
of shelter avn iluble quickly decrease in inverse ratio to altitude. 
Huts in mountain pastures, hay sheds, and forest huts and shel­
ters are a last resort, for they can accommodate only small units. 
Hence, especially in high places, the troops must know how to 
take advantage of the terrain so that by using their tents they 
can set up a weatherproof bivouac quickly. They must also 
know how to make shelters in deep snow as a protection against 
wind and cold (fig. 2). ~Iountain troops learn while in training 
to spend winter nights in bivouacs at high altitudes. 

Commanders, however, should not overlook the fact that over 
a long period temporary bivouacs are not good shelters. The 
greater the physical demands upon the troops and the more severe 
the weather, the more necessary it is to replace the bivouacs by 
improvised shelters as soon as the situation permits. The com­
fort of the troops should be considered; tents, huts, and bar­
racks ought to be heatable and windproof. So far as possible, 

talpo.it 

talpo.it



12 GERMAN MOUNTAIN WARFARE 

bivouacs and emergency shelters must be protected against enemy 
ground and air observation, enemy attack, and mountain dan­
gers. 

4. COMBAT 

a. General 
The significance of numbers should not be underestimated even 

in high mountu ins, but in such terrain superior leadership and 
morale, toughness, and mountain training will make themselves 
felt. vVith men able to move over all kinds of steep rock, snow, 
and ice, and adept at military skiing in high mountnins even 
under the most difficult conditions, the command has a basis for 
remarkable achievements. The combat plan mnst always aim 
at surprise, but successful surpr-ise action depends on efficient 
soldiers and a commander who knows how to use them. AI­
thongh local superiority in numbers and mnteriel often suffices 
for small-scale attacks. an assault 011 well-prepared positions de­
mands a considerable superiority of forces and a well-organized 
plan of- supply. 

b. Attack 
(1) Advance and deployment.-Combat in mountains, like 

combat in the flat, usually is fluid in its early stages. The ad­
vance guard secures time and space to enable the main body to 
deploy or to occupy positions from which it can attack most ef­
fectively. U sually it takes a long time in mountains for the 
attack really to get under way. Until it does, the commander 
must see to it that the advance guard is strong enough to bear 
the whole burden of the battle. 

'Vhen the disposition of the enemy is uncertain and the terrain 
is difficult, the advance guard must often go forward by bounds; 
that is, it advances from point to point under the protection 
of the heavy weapons and artillery. In open terrain, where 
lateral movements are risky, the advance guard may have to ad 
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vance while deployed in order to be better prepared for action 
in case of a surprise encounter with the enemy. 

It is difficult to withdraw the advance guard, even before the 
enemy has actually pinned it down, without subjecting it to heavy 
casualties. It is possible to withdraw it with moderate losses only 
if orders can be distributed quickly and the terrain is suitable 
for a withdrawal. 

Mountain infantry moving up to the line of departure mnst 
take full advantage of the terrain and deploy as quietly as possible. 
In difficult terrain the reinforced battalion is generally the largest 
formation that can attack as a unit. 'Vhen the operation takes 
place at night, the routes of approach must be frequently and care­
fully marked by conspicuous signs; the men may not use lights, 
and they must relay orders in whispers. In the daytime they must 
use hand signals whenever possible. Crossing even short stretches 
under enemy observation betrays the plan of operations. Every­
thing depends on the conscientiousness and self-discipline of 
each individual. Ever:y assault soldier must receive information 
concerning the enemy and know his situation accurately. 

Systematic measures of deception should veil the occupation 
of the line of departure for the attack, as well as the main thrust, 
so that the time, place, and direction of the attack will completely 
surpr-ise the enemy. These deceptive measures must be of many 
kinds, must cover several days if necessary, and, taken together, 
must show a definite trend. Even though they do not always 
draw the enemy reserves to the wrong flank, it is important to 
keep the enemy in a state of uncertainty until the battle has been 
in progress for a considerable time. 

(2) Effect of terrain.-A unit moving downhill has the advan­
tage of being able to go into action rapidly, but ascending units 
often have opportunities to use heavy weapons against an enemy 
descending into open terrain. When two adversaries are both 
moving uphill to seize a ridge lying between them, the heights 
themselves become the focal point of combat, and the commander 
must guide the action and influence its development by the capture 
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of decisive points. An energetic leader often does not wait for 
precise information from combat reconnaissance, but bases deci­
sions on his general impression of the terrain, gained from the 
mnps, and on preliminary reports. The rest can be done by troops 
fit for mountain operations. The artillery commander must see 
to it that fire is immediately laid down where the advancing 
in fan try needs it. 

In steeply rising terrain the attacking force may often have 
fire support for a long time. Good gunners manning heavy 
machine guns can hold down the defender until the moment before 
the attacking force penetrates the enemy positions. However ~ 

poorly placed fire which strikes friendly troops just before they 
reach the enemy positions leads to serious reverses. Support of 
the attack by hen \7 wenpons requires careful liaison with the 
fron t line and strictest attention to the ball istic characteristics 
of the weapons and tile effect of the rounds in the terrain. The 
cooperation of infantry mortars and artillery in preparing the 
attack is particularly important when the terrain is difficult and 
the enemy has had time to organize his position and dispose 
fa vorahly h is henvy wenpons. Troops threatened by the effects 
of the dispersion of artillery fire and the probable loosening of 
rocks must advance from the side so as to roll np the flank of 
the enemy thus held down by the artillery. 

Often very smull uuits succeed in penetrating the enemy position. 
The resolute exploitation of their successes is a matter of great 
importance; but if, after a successful penetration, there are not 
enongh forces to exploit the attack further, then tile ground 
captured mnst be held. For this purpose all the heavy machine 
guns come up first and dig in (fig. 3). Support by nr't illery at 
this time will be more or less interrupted, because many of the 
batteries cannot reach beyond the newly occupied heights without 
displacing forward. Even though the forward artillery observers 
reach their new positions quickly, the chungiug of a battery posi­
tion generally requires cousiderable time. Meanwhile the mortars 
can provide support. 
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Figure 3.-Machine gun (M.G. 34) emplaced in snow. (The long­
legged anti~ircraft tripod is used instead of the standard mount 
se that the gun may be firmly emplaced in the deep snew.l 

In an attack over a downward slope without special terrain 
difficulties, movements are easier for the assault troops, and such 
an attack often has the advantages of good observation. Dead 
spaces and masks, however, may diminish the chances of putting 
artillery in position if the batteries are unable to find positions 
on a plateau but have to fire from a deeply cut transverse valley. 

These unfavorable conditions are often encountered in combat 
around positions laid out on reverse slopes by a skillful enemy. 
Then only part of the artillery and the other heavy weapons of 
the attackers Can reach the target area, and observation posts 
have to be placed on crests where they can easily be put out of 
action. The defender can take full advantage of the favorable 
terrain that he holds. In such a situation a bold surprise blow by 
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mountain infantry frequently offers the best chances at success, 
but the commander should first. determine whether an assault can 
be made against another part of the position which is more vulner­
able to attack. 

(3) Types of attack,-Attack against an enemy organized for 
defense can succeed only after systematic reconnaissance and or­
derly prepnrat ion. The troops must come up to the assembly 
area by echelon. This sometimes takes several days because of 
the difficulties of the terrain and the activity of the enemy. 
Because the terrain between the line of fleparture and the enemy 
position often is difficult and sometimes is swept by enemy fire, 
troops must deploy for attack as neal' the enemy as possible, 
in order to cross the intervening groun d rupiclly . The heavy 
infantry weapons and the artillery must in this cuse take posi­
tions where they call protect the advance of shock troops and 
support the attack by directing the heaviest concentrations of 
fire at the point of penetration until n break-throngh occurs. As 
a rule, if the advancing troops deploy in several stages. some of 
the artillery cannot givB them protection withont II time-consum­
ing change of positions and shift of observation posts. 

Strong attacking forces usually advance simultaneously along 
a valley and over adjacent heights. Whethel' the main effort 
is through the valley or over the mountains dopends on circum­
stances. In large-scale operations, however, the main attack must 
always follow the general course of the valleys, where large forces 
can deploy freely, where fire power can be used efficiently, and 
where supplies can be brought up in quantity. The accompany­
ing attack over heights may have various purposes: to destroy 
the effect of enemy weapons, to occupy flanking heights, to hold 
down a possible enemy flunk nttack. or to support the attack in 
the valley by an attack on the flank and rear of the enemy forces 
in the valley, The attack over heights may be decisive when the 
attack in the valley no longer has an~T chance of success : it then 
becomes the direction of the main effort. If, on the other hand, 
the attack in the valley makes rapid headway, it is all the more 
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important that the forces sent over the ridges hold the enemy 
in the mountains and prevent him from acting against the column 
in the valley, 

In small-scale operations it is of prime importance to occupy 
heights and thus increase the effectiveness of observation, use of 
fire power, and commitment of forces, but the lower terrain 
should not be neglected. In all mountain operations, the most 
effective attack is ugainst the enemy's flank and rear. Although 
difficult t er ru in often limits its effectiveness, such an attack. if it. 
reaches the rear conununicntions of the enemy-who is usually 
dependent on only a few routes-may lead to his destruction. An 
attack against the flunks and renr mn~T develop from a penetration 
of the enemy's front or from outflanking or encircling H wing; it 
always calls fur bold and energetic leadership. When such an 
attack is on a large scale, strong forces with well-organized and 
well-protected supply lines must make a deep penetration, because 
a detei-nriued enemy will fight fiercely to keep open his lines of 
corumun ication. 

Firing at II withdrawing enemy soon ceases to be effective, as 
does frontal pressure on him; the terrain always offers his real' 
gnard favorable opportunities to resist and gain time, To be 
effective, pursuing forces must outstrip the enemy and, by attack­
ing his route of retreat, quickly overcome rear-guard resistance. 

c. Defense and Withdrawal 
Defense demands a. disproportionately large force, and in ter­

rain where it is difficult to commit adequate reserves promptly at 
threatened places the defensive position must be made strong 
initially, High mountains with medium-mountain features such 
as wooded slopes and only moderately difficult cliffs cull for :l 

consideruble defense force, because the enemy can wake a decisive 
surprise attack at several points in such terrain. On the other 
hand, rifle units made up of skilled mountaineers cun operate 
effectively in local defense, even with limited military training, 
although, as a rule, they cannot carry out even short counter­
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thrusts except with further training and in combination with 
trained troops. 

Small groups maintain the defense of the battle position. The 
points most threatened must be organized for all-around defense, 
and the groups must be so disposed that they can watch terrain 
that is apparently impassable, and, if necessary, cover it, with fire. 
Commanders of heavy-weapons and artillery units make the care­
ful reconnaissance needed to set boundaries within the main battle 
area and to work out a plan of combined defensive fires. The 
course of the main line of resistance will depend pviinnrily on 
the tactical requirements of the mountain infantry and on the 
amount of cover it affords them. 

All weapons should be organized in H unified fire plan to pro­
tect the front and to sweep with heavy and effective fire the areas 
in the foreground where the enemy is most likely to re-form be­
fore continuing the attack. Fire from the flank and real' must 
reach the gaps between the strougpoints on the rna in line of re­
sistauce, Sections hard to defend and particularly threatened 
must have support from reserves held nea rby. Often the flank 
of the threatened sector offers protection against enemy fire for 
the reserve, as well as II favorable place for it to deploy. If for 
lack of a field of fire the defense of a. narrow crest is difficult with 
the forces available, it may be best to leave only a line of battle out­
posts on or in front of the crest and plnce the mainline of resistance 
on n favorable reverse slope. Such a location for the main line 
of resistance will put the enemy in an unfavorable position for 
observation, employment of heavy weapons, and deployment, and 
will give the defending weapons favorable positions in defilade 
and on the flunks. 

The more difficult the defense of the battle position, the more 
important it is to have active patrols well forward to discover 
the disposition of enemy forces. If the defending forces are 
strong enough, their outposts block the enemy advance. The 
weaker the available forces, the more the combat. outposts must 
rely on prepared positions, obstacles, and the denial of areas by 
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use of contaminating agents.' If the enemy pushes into the 
main line of resistance and H quick counterattack by the reserves 
fails to drive him out, his penetration must be contained as much 
as possible. Even outflanked 01' surrounrled elements must fight 
for each foot of ground to gain time. They have the advantage 
of terrain nnd obser-vation, and usually they are fresher than the 
attacking forces. 

The conditions of combat in mountains usually favor delaying 
actions. 'Vithd1'3wing forces can establish numerous strong­
points arul firing positions on heights to enable them to with­
draw to the next line of resistance unobserved by the enemy. The 
Blare difficult the terrain on which the enemy has to ma neu ver 
find usc his weapons, the more effective the resistance call be. 
In opsrutious on a linger scale, delaying actions 'will concentrate 
on the mountain depressions and va lleys which are of purticula r 
importance to the enemy for his advance. By simulating occu­
pation of heights, very weak forces, often mere patrols, can block 
roads nud paths. As rcsistance becomes stiffer in the valley, 
stronger forces must be employed on the heights. Resistance in 
valleys umy hold up strong forces for a long time, giving them 
no chance to deploy. During this time the main task of the force 
on the heights is to block the routes leading over the mountains 
to the flank and rear of the ma in body. 

It is hard to maintain centrnlized command over forces retreat­
ing on il broad front 011 va.rious roads and under widely different 
conditions of combat. To do so, the commander must he able 
to move about fairly freely, communications must he maintained 
and guarded~ and subordinate commanders must be empowered 
to aet independently for the good of the whole, To ensure this 
independence of action. missions must be assigned to the com­
manders of small units before the movement is attempted. Even 

~ 'l'he original text (sec. 1. par. 35, p. 29) reads as follows: "Je sehwiioher 
die Kl·jiftp sind, um so mohr lst yon Geliilldeverstilrkungpll, GeHtlldever­
gif'ttmgen, ~perJ"erl uud Hluderuissen (jebt'(luch zu rnachen, an die sich die 
GefecIItsvorposte11 a ntchnen..'-ELlITOR. 
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if conditions are otherwise favorable, to break away from the 
enemy is difficult if the troops must be withdrawn in the daytime 
through (\ pass under fire of enemy artillery and airplanes. All 
alternate route should be chosen, if possible, but sometimes there 
is none. 

Systematic withdrawal on a large scale must be masked and 
the enemy deceived; otherwise he may cut off large segments of 
the rear guard, particularly when the withdrawing clements are 
moving toward passes and defiles over difficult terra in. '1'0 
prevent this, a strongpoint must be established ill front of the pass 
or defile. Although in mountainous terrain the enemy cannot 
readily get a general view of the situation, withdrawal from com­
bat in terrain under his observation should take place only after 
dark. Because of the limited road net it is important to withdraw 
trains promptly. leaving stores of food and ammunition behind 
along the route for the combat troops withdrawing Intel'. After 
a successful disengagement, troops covered by even a weak but 
well-deployed rear guard can easily fall back on a satisfactory new 
position. 

S. MOTORIZED AND MECHANIZED OPERATIONS 
The development of mountain road nets nud the reinforcement 

of heavy-duty motor vehicles make feasible the use of motor 
vehicles of all kinds in mountainous regions. Motorized units 
are used in mountains on the same principles ns ill the flat, but 
limited space, steepness of roads, and weather conditions restrict 
their employment. Most motor vehicles have to stay in the lm'ge 
valleys and on highways, but lighter cross-country vehicles with 
sufficient ground clearance may go into the mountains. Tank 
reconnaissance units may operate successfully in large valleys (fig. 
4) 1 and machine-gun carriers and motorcycle nnits can execute 
reconnaissance missions particularly well. They can approach the 
enemy fast, reach important sectors quickly, and-report at once 
by radio and motorcycle. Their great speed makes them par­
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Figure 4.-Light tank CPz.Kw. n accompanying infantry in the Nor.. 
wegian mountains (April 1940). 

tieularly effective for surprise and for employment against the 
flank and rear of the enemy. 

Combat vehicles can rarely be used in mass for decisive action 
in mountains. Light combat vehicles in small units can be used 
more often in valleys and on plateaus, and in surprise action they 
can render excellent service in reconnaissance, screening, pursuit, 
and attack against enemy flanks. They can be sent cross-country 
off roads and highways In winter if the terrain is not too steep and 
has a packed snow cover. 
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Figure S.-Captured German half-track vehicle (Keffenkrad) fre­
quently used for transport by mountain troops. 

If properly adapted to the characteristics of mountain terrain, 
cross-conn try trucks and tracked vehicles (fig. 5) can facilitate 
movements of troops and supplies in the valleys. Snow more 
than 1 foot deep, ice, find darkness may considerably limit or 
prevent the nse of such vehicles; therefore, sidings, unloading 
points, and by-passes have to be reconnoitered when weather con­
ditions are adverse. 

Neither tracked vehicles nor cross-country wheeled motor ve­
hicles can negotiate steep slopes, and no vehicle should cross diffi­
cult terrain alone; help from other vehicles with tow ropes and 
winches must be available. Damage and rapid wear of materiel, 
delays due to motor stalling, and high fuel consumption result 
from cross-country operations. In winter special measures must 
be taken against Severe cold. ~10toI' units should avoid rela­
tively long stops. There is more wear and tear and a. higher fuel 
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consnmption in mountains than in the flat; consequently, ample 
supplies of fuel and spare parts are needed for all vehicles, and 
time must be allowed for overhauling. 

6. AIR OPERATIONS ~ 

The lack of suitable advanced and intermediate airfields may 
hinder the use of reconnaissance planes assigned to the Army 
for mountain operations; moreover: flying and observation of 
the enemy are difficult and special care is necessary in navigating 
over mountains. Observation often is made difficult by deep 
shadows in the valleys, low-hanging clouds, and, in the morning 
and evening hours, rising mist. Snow on the ground, however, 
facilitates reconnaissance. 

Reconnaissance squadrons reconnoiter mainly rear communi­
cations. Major movements cannot escape detection TrOIn the air 
in fairly favorable weather. On deal' nights reconnaissance 
over highways has a chance of success if flares are used, a1though 
balloon barrages in passes and valleys constitute a threat to such 
activity. 

In addition to reconnoitering highways and valleys which are 
likely assembly areas for reserves, reconna issance squadrons act 
as artillery observers for countsrbattery missions, for which the 
organic artillery i-econuuissance units are inadequate. Because 
of the difficulty of observation, squadr-ons TOl· these missions re­
quire more nirplunes than ill the flat. The aerial observer must 
be able to det er-mine the location of advanced friendly elements. 
Recognition, however, is part icularly difficult in the mountains, 
and the ground troops must help by extensive use of air-ground 
liaison panels. 

Attacks by air-combat units agn inst the rear communications of 
the enemy can disorganize his supply system and thus destroy his 

4 The rapid de"elopmpllt in air warfare slncc the publlcntton of the Ger­
man manual undoubtedly has resulted in changes in German tloctrlne.­
1·~J)JTOR. 
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freedom of movement. Besides engaging enemy reconnaissance 
and bombing formations, air-combat planes make low-level attacks 
against troop columns more frequently than they do in the flat. 

Antiaircraft artillery is most effective when used 011 heights. 
When bad weather forces planes to follow certa.in routes along 
passes and valleys, prospects for effective antiaircraft fire are 
part.icularly favorable, but it is always necessary to know whether 
planes can fly below the antiaircraft gun positions. 

Heavy antiaircraft batteries and 150-cm antiaircraft-searchlight 
batteries seldom can fiud good positions in the mountains, because 
the road- net and the carrying cnpacity of bridges are limited, and 
because observation points and gun positions are few. These 
batteries (fig. 6) can be used on heights only if suitable highways 
or mountain railways are a vail»ble, It takes a long time, however, 
to place heavy equipment, hauled by railway, in position. Con­
seqnently, heavy antiaircraft batteries are employed mainly against 
enemy aerial reconnaissance, and protect important t rnffic centers, 
depots, and assembly areas for reserves in valleys and approaches 
to moun tninous regions. 

Light 20-mm and 37-mm antiaircraft batteries and the 60-cm 
antiaircraft-searchlight platoons can usually go into position on 
heights and side slopes and thus protect mountain troops in the 
front lines. In mountain warfare, command of antiaircraft 
artillery should be centralized, but because of the extensive disper­
sion of the combat elements of mountain troops, the direct sub­
ordination of some- batteries to tacticol units cannot always be 
avoided. 

The same rules apply for Air Force signal units operating in 
high mountains as for Army signal units. Motorized air-raid 
warning companies and mountain ail' guards, trained in peacetime, 
comprise the air-raid warning service. 

In mountains as elsewhere no plane may take off without a 
wri tten forecast from the weather service. Motor-ized weather 
stations, which are subordinate to t.he Air Force commander with 
the Army command, provide weather reports, which are based 
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Figure 6.-88-mm heavy antiaircraft gun (8.8 cm Flak) in position 
to cover Italian mountain communications. 

on data from the general meteorological service supplemented by 
local observation by the advanced weather sections of the Army 
and the Air Force. These stations are at the disposal of Army 
units in the mountains for information bearing on weather and 
road conditions. 
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7. MOUNTAIN INFANTRY 

a. Mountain Rifle Company e 

(1) Sguad.-On narrow mountain paths the squad of the moun­
tain rifle company (GebiJ'gsjdg8'J'kompani8) marches in double or 
single file. In pathless terrain, it marches in single file only. The 
intervals from man to man depend on the terrain, and because of 
the strong tendency toward accordion movements in the column, 

~ enollgl1 distance must be a.1lowed for each man to climb without 
causing the man following him to change his pace. Orders to 
slacken pace should be issued before the men start climbing. The 
men cany their rifles slung, and pack animals CHl'l'y the 1ight 
machine gun and its ammunition as long as the terrain and the 
situation permit. The soldier puts on special mountaineering 
equipment on order of the squad leader. 

In situations where lig-ht machine guns can be employed 
effectively, a rifle squad working forward can provide itself with 
support by overhead fire from a flank Or from a height. In an 
attack up a slope, however, overheud fire generally cannot come 
from within the squad, and supporting fire is feasible only from 
the flanks or through gaps between the meu. The distance be­
tween the men in an attack changes as the character of the ter­
rain changes; but the men must be close enough together to be 
able to work as a uuit, and the squad leader must maintain con­
trol at ~lll times. Especially in uphill attacks he must. keep his 
squad fresh by resting it from time to time under covet', Often 
difficult terrain offers a better opportunity £01' surpr-ise than easy 
gl'ollnd, but a squad cannot climb difficult places under effective 
enemy fire, The closer the squad gets to the enemy, the more it 
should guard against counterthrusts. In mountains, a failure of 
the attack just short of the objective always leads to heavy losses 
and frequently to complete annihilation. Every man of the squad 
must be aware of this and carry out the attack and penetration 
with the utmost determination. 

6 See par, 24, n. 97.-EIlITOR. 
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In defense, a squad holding out to the last man and the last 
cartridge at times determines the fate of a whole sector. A 
favorable opportunity for a limited counterthrust presents itself 
when the attackers, exhausted by their advance and hampered in 
the use of their weapons, approach the defense positions. The 
leader uses as little of the strength of his squad as possible to 
cover approaches; he holds the main part of the squad together, 
ready for combat, in u favorable position which has flank 
protection. 

(2) Platoon.-After making route and terrain reconnaissance 
with his platoon headquarters, the platoon commander brings up 
details from the platoon to make the necessary route repairs. 
Over difficult gl'ound the platoon may have to increase the in­
te rvn ls between squads to counteract the effect of accordion move­
ments. On good roads and over easy gronnd the pack animals 
follow the platoon ill close ordcr. When at times the men must 
remove and back-pack the loads of the animals and help them 
over difficult paths and difficult terrain, the puck animals march 
with the squads. If the platoon has to advance for any consid­
cmble time without its pack train, t.he commander of the platoon 
t rain receives orders tor his subsequent movements from the pla­
toon commander. Detnils from the squads reinforce the platoon 
train in order to provide the train with security against the 
enemy and to help bring up animals and supplies. 

The fact that separate squads often have to attack over various 
kinds of terra in must be tnkcn into account. in planning the ad­
vunce of the platoon. To hold the platoon together and assure 
control by the communder. it may be advisable to approach thc 
enemy by stages, reorganizing several times. Reserves accom­
panying the attacking platoon fol low closely over terra in offering 
the most cover, in order to exploit its success or to intercept 
enemy counterthrusts. If the heavy weapons can no longer snp­
pod the attacking plutoon and it needs fire nt ollce~ its own 
light machine guns must form a powerful fire echelon under a 
single lender. At an early stage the platoon commander should 
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designate his exact objective so that he will have the support of 
heavy wenpons and artillery fire when he needs it. After a suc­
cessful penetration, he decides on the next move of the elements 
which innke the penetration. A bold advance by the platoon in 
a favorable direction can exploit the success of the unit to an 
extraordinary degree. 

III defense. the platoon reserve waits in readiness just behind 
or 011 the flank of part.icularly threatened points of the defensive 
nrea. If the enemy penetrates the forward defense position, the 
reserve makes an independent surprise attack in accordance with 
t he plans of the pIatoon commander. The reserve must Ilia in tain 
close signal connnuniention with the enguged elements of the pla­
toon and must have detailed knowledge of the ret-min. FOl' the 
execution of independent attack and defense missions in moun­
tain tcn-nin, machine guns, trench mortars, and artillery fre­
qnently are attached to the platoon, The platoon commander 
must know the use and effect of these weapons in combat and 
how to assign to them a definite mission. 

(3) 001npany.-The rules for the platoon apply also to the 
company. Under ordinary circumstances the interval between 
platoons is 20 pi.1CeS, but it .may be clulngerl when expedient 
Under difficult conditions the company commander may order 
changes. If the combat train is with the compauy, he assigns 
men from the platoons to help it in difficult places. 

From the beginning of the attack the company commander must 
know whether he can deploy his whole company effectively in 
the sector assigned him; crowding mny well lead to heavy losses 
and reverses. Usually once his company has started to advance 
for an attack, the commander can change his plans only with a 
considerable loss of time, if ut nll, His influence is sharply 
limited because his men generally have to advance along a wide 
front over terrain which cannot be seen enti rely from any oue 
point. To cool·dinat.e the advance of units going fotwm-d sep­
arately requires careful planning and control; the battalion may 
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have to help out by assigning the company some of its communi­
cation personnel and equipment. 

In attack. the company often moves forward by stages, re­
forming frequently and continuing reconnaissance as it advances. 
Surprise is the key to successful attack; the commander must 
make use of the terrain to deceive the enemy about his intentions 
and to direct his forces along lines and toward points where the 
enemy does not. anticipate an assault. It is easier to make a 
surprise attack by night than by day. but such movements must 
be mastered by special training. Often the area suitable for 
combat widens considerably behind the point of a narrow pene­
tration so that au increased number of the enemy Can deploy 
effectively for defense. The attacker must take this possibility 
into account in his plan so that if his main effort is in the area 
of penetration, his reserves can follow through skillfully and 
promptly. 

In defense, the breadth of the company sector and the varied 
nature of the terrain often necessitate the issuance of orders in 
advance and special arrangements for communication. If the 
company cannot orgnnize its defense in depth, the commander 
must offset the danger of an enemy penetration by reinforcing 
the combat outposts, by increasing flanking fire, and by emplacing 
silent machine guns and art.illery.' Often he can provide an 
effective defense by putting the main line of resistance 011 a 
reverse slope. He call also set np strong points on heights and 
at points which the cnemy must cross. 

Under cel'ta.in conditions the company may have to use a 
mobile defense, wholly 01' ill pu rt. It may be advisable, for exam­
ple, to have only outposts at an important part of the company 
sector particularly exposed to observed fire from the enemy, and 

7 A "silent" machine gun or "sllent" artIllery Ili~ce is a weapon placed in 
a weil-conceared posttion close ln to or on the flank of the main Hne of 
resistance. It holds its fire until the enemy 1s at point-blank range.­
EDITOR. 
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to hold the main force under cover ready to attack the ascend­
ing enemy the moment that he penetrates the line. For this kind 
of defense the sector must not be too wide and the terrain must 
favor a counterthrust supported by heavy \veapons, which nearly 
always will be attached to the company in defense as well as ill 
attack. 1V1len the company commander has a broad front. to 
defend, it will often be difficult for him to draw off a reserve 
and find a satisfactory position lor it, but he should not be en­
ti rely wi thout a f nul reserve, 

b. Mountain Machine-gun Company S 

(1) (Jencl'fll.-Tlle llwlllltaill ruachine-guu company (Oebi-r.qs­
m(J8chillfmrlewdlrkumpunie) is armed with heavy machine gUlls 
and 1110l·tal'S. The heavy marhiuc gun, which call follow moun­
tain infantry everywhere, is either trunsported on puck nn imn ls 
or carried by the crews (fig. 7). It often not merely couiple­
nients, but replaces, the urtillery. The terruiu and the ba llistic 
chai-acteristics of the machine gUll~ which present more difficulcies 
in mountains than in the flat. affect its employment ill combat. 
The observation of the cone of fire in mouutains is more im­
portant thu u ill the flat because of the frequent contraction of 
the beaten zone. Firing in rocky and dry terrain makes ob­
servat.ion easier, and making proper ullowances for the effect 

~ See par. 24, p. !)7. The Germ:m m;lnlJi/l :ll1tedutes the inclusfon of a 
heavy-weapons company isctuccre J(ompollie) in the mountain infantry 
hat t n lton t see pal". 25, IJ. 98). At tha t time, 193i"i, German tahles of organ­
iza tton called for a mortar coinpanv us well as 11 tuuchiue-gun couipuny for 
the battalion. 'l'Hctical prtnclples fur the mortur company, however, :Ipply 
eqllilll~· well to the mortu r pla roun of the machine-gull company. and have 
been lncorporutcd in the upproprtate seetlollK The ollly exceprlun follows: 
"On the mureli the COli nnundel' of a mountaln infantry rnorrnr company is 
wirh tlH~ force communder, nnd in (4)lIIbrrt i~ with him or with one of the 
pJ!ltOOIlS. He supervises the firing IIf the mortnrs, to see that they follow the 
tactical plan of the counnundar and controls supplies aud replaeenienrs." To 
what extent this practice applies to the role of the present-dey mortar-platoon 
commander is not kUOWll.-Eu!'l'OR. 
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Figure 7.-Machine gun (M. G. 34) on antiaircraft tripod. (Heavy 
machine-gun squads are equipped with this mount as well as 
with the standard tripod,) 

of wind and cold on the ballistic properties of the machine gun 
will speed the adjustment and improve the prospect of effective 
firing. 9 Usually the heavy machine gun will use direct fire from 

!l German rules for the care and use of machine guns and other weapons 
in conditions of extreme cold will be found in "German Winter Warfare," 
Special Series, No. 18 (15 Dec 1943), sec. XIII, p. 154.-EDITOR. 
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a concealed position. Alternate firing positions must be pre­
pared, but in selecting them it must be kept in mind that a major 
change of position takes a grent deal of time. 

The mortar can follow mountain infantrymen off the road over 
easy ground, and because of its range and its high trajectory it 
can put fire on targets that other weapons Can reach only with 
great difficulty, if at all. It can also occupy positions, defiladed 
from the enemy, from which artillery and other weapons cannot 
fire. The rules for artillery with respect to reconnaissance, 
marching, combat methods, nnd security apply also to mortars. 

In mountain warfare, heavy machine guns generally are used 
by platoons, and even when all the guns of the company are used 
as a unit, the p latoons will be allowed mot-e initiative than in 
th~ flat. For this reason the platoon commander must have a 
thorough knowledge of battalion combat methods in mountains 
and be able to lead his men in accordance with sound tactics and 
fii-ing principles. The same is true to an even greater degree 
for the company commander; the latter strives, even when the 
platoons are separated, to control the fire of the whole company 
in order to get a concentrated effect. He can thus prevent the 
scattering of fire on targets or minor importance. To be capable 
of independent action, the mortar-platoon commander also must 
know the principles of mountain combat and be able to deliver 
accurate fire with his weapons. 

(2) Marches and reconnai,ssance.-The rules for march inter­
vals are the same as for the mounta in rifle company. To avoid 
tiring the men, pack animals carry the heavy machine guns as 
fur as possible. Over long and ,'cry muddy stretches loads must 
be taken off the animals and manhandled. If speed is required 
and bad conditions force frequent unloading, the commander will 
order the men to cm-ry t.he equipment and fix a moderate rate of 
march, par-ticulatly at the beginning. He will also tnke steps to 
prevent the men from falling down slopes and will arrange reliefs 
for men carrying heavy loads. The pack train left behind should 
receive definite orders. Often the unloaded animals must go over 
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detours and meet the company later at a rendezvous where they 
may be loaded again. The heavy machine guns always must have 
security against surprise attacks, for an encounter with enemy 
patrols may take place at any time. 

On the march, infantry mortars are generally attached to the 
advance guard. If at all possible, they should be carried into 
position on pack animals. 

In mountains the reconnaissance of firing positions and ob­
servation posts takes a long time, if the combat zone is to be 
covered effectively. The platoons must have time to find posi­
tions from which they can carry out as many missions as pos­
sible. From well-located positions machine guns can deliver 
cross fires, while the forward and rear platoon positions provide 
mutual support. Lateral aud forward posts must supplement the 
main observation post. 

Hasty reconnaissance leads to an early change of position and 
to an unnecessary interruption of action-a serious matter, be­
cause the heavy machine gun is frequent ly the only heavy weapon 
available to support the rifle compa-ny. Men from the platoon 
headquarters and the company headquarters detachment with 
special training and much mountaineering experience should be 
used for route reconnaissance. Frequently they shonld be as­
signed an engineer section with pack animals to carry entrench­
ing tools. 

(3) Employment in oomoat.-If the heavy machine guns are 
in positions close to the forward elements of the rifle company, 
they will have close contact and good connuunications with them 
as well as a good field for effective flanking fire. If they are not 
disposed in depth, however, they may not be able to fire over the 
heads of the rjfiemeu, to clear the masks close to their firing 
positions, 01' to repel an enemy penetration. Machine guns em­
placed relatively far f rotn the front line can deliver overhead fire 
and can operate from behind cover and at points beyond the effec­
tive rnnge of rifles and light machine gnns. Machine guns so em­
placed can support riflemen attacking across a valley all the way 
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up to the enemy line, and can also pr-ovide covering fire if the 
riflemen are thrown back or enveloped. Crews of machine guns 
echeloned in depth, however, have a hard time observing targets 
and maintaining communications with the front line in an ad­
vance. They can rarely fire from defilade in high mountains, but 
will generally use direct fire from concealed positions, resorting 
to indirect laying only for distant tal'gets. 

In order to coordinate firing and change of firing positions so 
that the riflemen closing in on the enemy will get continuous sup­
port, machine guns must be displaced by echelon. In defense, 
silent machine guns 10 covel' <lend space and support defense at 
short range, from the flanks, if possible, The coordination of the 
heavy machine guns with the other heavy infantry weapons, 
particularly those with a high trajectory, and with artillery, is 
even more important in mountainous terrain than ill the flat. To 
achieve the eooperatiou necessary for the utmost effectiveness of 
the few heavy weapons available for defense, fire plans must be 
prepared in advance. Heavy machine guns are well suited for 
delaying actions and withdrawals, but in mountainous terrain 
they often cannot be fired at their maximum range. 

Because of limited visibility in mountainous terrain heavy 
machine guns are frequently attnched to front-line companies, 
the smallest attached unit being generally half a platoon. Because 
the difficulty of 'supplying ammunition affects the operation of 
machine gl1llS in mountains more than in the tt(lt~ commanders and 
gunners must be trained to economize on ammunition. They must 
also learn to recognize the most dangerous adversary quickly and 
must engage him at once. 

Mortars may be used separately or as a unit, depending on the 
situation. In combat they supplement the arti llery. and they 
are particularly suited for vel'.Y close cooperation with units in 
the front line. Indirect firing is usually the rule, but frequently 
direct mortar fire will be very effective. After a. rapid occupation 

]~ See p. 20, note 7.-EI)JTOR. 
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of a concealed position, the mortars can quickly fire on point targets 
and moving targets. Their fire is likely to he especially effective 
on targets that are higher than the firing positions. 

c. Mountain Infantry Battalion 11 

Usually the mountain infantry battalion (Geb'irgsjagerbatail­
lon) is the largest tactical unit which is smploycd tOI' independent 
missions." It may be reinfol'ced with mouuta in artillel·y, hen vy 
weapons, combat engineers, signal-eoimuunicntion troops, and 
supply eo lumns." The personality of the commander, the example 
that he sets for his men, and his mountain experience must develop 
troops with spirit and an ability equal to the requirements of 
rnountu in warfare. He must have a we ll-developed understanding 
of terrain difficulties and a sense of timing troop movements, 

The battalion usually marches in one column with advance, 
flank, and reur security units whose st.rengtll depends on the situa­
tion. It nll'ely marches ill several columns ; but if the situation 
requires mor'e than one column, the separated units must know 
how to fight and maintain themselves independently. To achieve 
surprise, battalions may march at night and ill log, but only with 
good leadership and thorough advance reconuuissance. 

To I'eco~nize und reconnoiter the few routes of approach over 
which attack is possible in the mountains is the tnsk of combat 
reconnu issance ; to explni t such ron tes tadically constitutes a n art 
of comm.md, Of'ten the iu itinl disposition for the attack is 
decisi vely important. To deploy heavy weapons takes a long 

11 ~ef" par. 24, p. fl7.-EmToR. 
]2 The Gerlllan mountain infantry regiment. for all practicnl purposes, is 

an arlm ini strn t.ivo nnlt. The 11bsence of a d tscussi on on the tactical em­
ployment of the heavv-wenpons company (schteer(' Kinnnanic ; (see Val". 25, 

p. !1S) in tile German 1I1l1l1llHl is due to the fact that this organization was 
not a parr of the ba ttaltou when the manual was puhltshedc-e-Eruron. 

L'l The degree of reinforcement IIf'CeSSHI·Y mnv now he dlffurent because 
autltu nk IllHl infantry ~l1IIS. the 120-lIull mortar. find au engineer platoon 

•	 were 1ll1111c organic ill the mount a in infantry battalion after the German 
mnnuul wa s Illlhllshf'd.-EI)ITOIt. 
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time, and to change their position successfully without seriously 
interrupting protective fires calls for careful p]:ullling. The bat­
talion commander detaches a reserve from the heavy-weapons com­
pany only to support a <..;hnnge in the battn lion position. III attack, 
centralized fire control of the heavy machine guns and infantry 
mortars is a goat although the terrain often demands the use of 
platoons, half platoons, and even single morta rs. It is necessary 
to attach liea vy infantry weapons to individual companies operat­
ing in mountains more frequently th:m in the flat. 

The mountain artillery, which is nearly always under the con­
trol of the battalion commander, supports the attack as long 
as possible without displacing. Individual guns whose effec­
tiveness can be increased by the allotment of additional ammu­
nition may be brought well forward even at the beginning of 
the attack. By liaison with the artillery commander and by de­
pendable signal communicntion with a ll of his heavy-weapons 
units, the bntta lion commander must try to have fire shifted 
where he needs it as the attack develops. 

It is well to hold reserves neal' elevations and crests from which 
they can launch an nttack downhill. Mobile mountain infantry 
is particularly well adapted to pursuit in mountainous terrain. 
By pressing 011 in a di.uing manner, often without artillery sup­
port and without stopping anxiously on lines where the enemy 
offers little or no resistance, the battalion renders its best service 
to the force or which it is a part. 

Clear arrangements for the responsibility of command, for 
disposition of reserves, and for careful siting of the heavy 
weapons are of prime importance when the battalion is in a de­
fensive position. The numerous dead spaces and angles nearly 
always found in front of mountain defense positions should re­
ceive special attention. Heavy machine guns, trench mortars: 
and, when necessary: iudividunl cannon should protect its flanks. 
Alternate firing positions must be prepared in advance so that 
heavy weapons discovered by the enemy can be quickly shifted. 
A fast and dependable observation and liaison service must keep 
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a sharp lookout for the approach of the enemy. If it is not 
necessary to employ the whole force close to the main Jine of re­
sistance, and if an easily accessible position is avai lable, the 
commander creates a reserve. Sometimes a defensive disposition 
in small groups ma.y be advantageous. 

d. Mountain Antitank Company 14 

The limited cross-country mobility of its prime mover limits 
the antitank gun to the immediate vicinity of roads and highways 
of valleys and passes." A)though it can reach the zone in which 
medium and heavy tanks can operate, it will often have trouble 
negotiating mountain slopes and high valleys where small tanks 
may appear. Off the road the piece nearly always has to be 
manhandled. The split trail of the gun requires a firing posi­
tion as nearly level as possible. A slight difference of level 
between the wheels and the trails makes it hard to elevate and 
depress the tube. 

The commander of the mountain antitank company (Gebirgs", 
panzel'jagerkompanie) is the adviser of the regimental Com­
mander on all questions of defense against tanks. He, his head­
quarters detachment: and his communication section must master 
the technique of mountain climbing, but his command post must 
be ucccssible to motor vehicles. 

The platoon commander must use his platoon to create unfav­
orable conditions for enemy movement and to develop favorable 
opportunities of action for himself. He must know the combat 
technique of tanks -and be trained to build obstacles in H skillful 
manner. If his platoon is employed indepehdently, he is re­
sponsible for the supply of ammunition, equil?ment~ and food. 
The platoon commander and his headquarters detachment must 

14 This antitank company of the mountain infantry regiment is not to be 
confused with the component comnanies of the mountain antitank battalion 
(see pars. 23, p. 96. and 27, p. ]0] ).:-EOITOH. 

lJ\ This would not be enti.rely true of an autltauk gun on a self-propelled 
moun t,-EDITOH. 
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be qua lified as Army mountain guides 16 so that they will be able 
to reach observation posts by climbing difficult slopes. 

'Vhen ndvunciug through narrow valleys, the gUlls should be 
distributed ill the march column early, because, once the march 
has started, it may be impossible for them to pi:lSS other units. 
If enemy armored vehicles are reported "Then the march column 
is approaching a pass, it is advisable to manhandle the leading 
piece, tube forward, over short stretches. The platoon com­
mander sees that the men moving the forward guns arc properly 
relieved. Snow limits the movement of the platoons to cleared 
and packed roads, and ice on the roads frequently slows up the 
march. 

The antitank compally rarely fig-hts as a unit; the platoon is 
the unit uoi-inally em pJoyed. III it S areu, wh ich usually is very 
small, the platoon organizes gun positions that. command the 
enemy's Iine of approach. Under the leadership of the chief of 
section the brtlll crews should be able to manhandle the gun up steep 
slopes for short distances and even in difficult tatruin should be 
rendy to fire quickly, They will do most of their fil'ing by direct 
laying 01\ fast-moving targets which are visible only momentarily. 
They also erect most of the antitank obstacles, but engineers are 
often attached to set up extensive obstacles at key points. 

The mission of the light mnchine-glln party of the antitank 
platoon is mainly to protect the antitank gun, but it can also 
help defend the antitank obstacles. The platoon commander 
cannot always count on the assignment of mountuin infantry 
for security of the gun position. Going into position requires 
so much time in mountninous terrain, and observation of the 
enemy line of approach is so difficult, that it is nece~sary to pre~ 

pare to fire early. • The antitank guns, therefore, cannot be kept 
coupled to their pr-ime movers behind the obstacle. In broad 
valleys and on extensive plateaus the platoon operates as in the 
flat. 

16 See sec. III, n. 79.-EDITOR. 
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Because the company commander call seldom set up a central­
ized warniug service the platoons themselves must operate the 
warning service in their sectors. They are usually aided by per­
sonne! of the company headquarters detachment and of the com­
munication section. 

For attack in a valley the guns, after a reconnaissance, should 
be brought up to the rendezvous or firing position in echelons. 
Defense requires careful reconnaissance of the possible line of 
approaeh for enemy tanks and a shu rp lookout for them in val­
leys on the tiank and the rear. The difficulties of the terrain 
usually prevent a shift of the platoon during combat. 

8. MOUNTAIN ARTILLERY 17 

a. General 
The basic tactical principles for artillery in the flat remain 

valid ill iuountuins. In the approach march and in combat, 
horse-drs wu and motorized a rt illery is limi ted to the roads and 
their immediate vicinity. The problem of clearing masks from 
rnouutain roads usually limits tint-trajectory guns to IOllg~range 

missions, but there are many opportunities to use high-angle 
guns. 

Mounrfiin artillery (Gebil'gsart'i1lerie) can follow mountain in­
fantry off the mountain trails over easy ground, but snow, bogs, 
or muddy roads, especially in the spring thaws, may seriously 
hinder its employment. Mountain artillery can rarely fire in 
groups of batteries, 01' even as single batteries, because of the 
limited space for gun positions and the difficulty of fire control; 
usually it is employed by platoons or individual guns. Occupa­
tion of positions and replacement of ammunition are much harder 
and more time-consuming than in level country. Firing in 
mounta ins differs from fi l'ing in the flat; the guns will usually 
make precision adjustments and fire planned concentrations, 

17 See pur, 29, lJ. 10..L-EDITOR.
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b. Reconnaissance and Observation 
Successful and rapid employment of artillery in mountains 

requires careful and early reconnaissance or routes, gun positions, 
and observation posts. 'Vith the help of a map the artillery 
commander gets a general idea of where the guns may find good 
firing positions. Artillery reconnaissance units, sent out with 
those of the mountain infantry and assigned to definite artillery 
sectors, must determine the opportunities for firing which are 
open to the different types of artillery. The use of motor vehicles 
on roads and mountain horses on paths will speed up artillery 
reconnaissance considerably. In addition to the reconnaissance 
of the artillery commander, every subordinate commander must 
make his own ronte reconnaissance and see that his approach 
route is passable and is marked. 

Thc reconnaissance of heights for possible observation points 
must go on regardless of the difficulties of terrain. Been use bad 
weather can prevent observation for long periods, and visibility 
and conditions of observation often change very quickly and un­
expectedly, it is often necessa ry to install several auxiliary ob­
servation posts at different altitudes. They should be distrib­
uted as widely and as irregularly as possible over the terrain to 
decrease the effects of enemy fire and to provide several comple­
mentary fields of vision, especially for lateral observation" These 
posts should always be organized as small centers of defense, 
and, if possible, should not be placed on conspicuous points. They 
should have prompt and dependable communication with the fir­
ing positions by several independent means; lateral communi­
cation should be arranged between observation posts, and from 
observation posts to adjacent units. Artillery observers with sig­
nal communication accompany the assault troops and direct fire 
to keep pace with the infantry advance. 

c. Marches 
:Mountain artillery marches in mountain order, closing up to 

regular march formation only on roads. To save the pack ani­
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mals, the pieces, or at least the carriage alone, can be drawn 
along good roads, For local security, the light machine-gun 
section marches at the head of the battery in advance and at 
the rear in retreat. 

The artillery commander and his staff march in the advance 
guard with the force commander. The attachment of individual 
guns OJ' platoons well forward in the advance guard is often 
advantageous ; but because mountain artillery moves slowly by 
comparison with the other weapons and requires numerous road 
improvements, most of the pieces have to march at the tail of 
the column. 

The gun and its crew march in close formation. Between the 
men and animals the distance should be only great enough to al­
low for the accordion action of the marching column (fig. 8). 
The distance between the sections changes according to the char­
acter of the terrain. The order is given for slackening the pace 
before the beginning of the ascent. The gun crew takes measures 
to prevent noises when near the enemy. 

Inept saddling and loading may chafe and gall pack animals 
and greatly decrease the mobility of the battery. Commanders 
of all grades in mountain artillery must carefully supervise the 
animal drivers and inspect saddling and loading, for if one gun 
load drops out, a whole piece is put out of action. 

At the beginning of a march it is better to move too slowly than 
too quickly. Later the rate of march will depend on the steepness 
of the slope; the pace should be steady and regular, both uphill 
and downhill. A quiet, willing pack animal should head each 
unit. 

There should be a short rest for examining saddles and loads 
not later than an hour after the beginning of an ascent. Pauses 
for breathing spells for the animals should not be made on very 
steep places. The first rest lasting at least 1 hour, during which 
the men unload the animals, should come no later than 3 to 4 
hours after the start. A level spot where men and mules will 
not block the route makes the best resting place. All the animals 
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Figure S.-Mountain artillery on the march. 

should be made as comfortable 1lS possible. On comparatively 
wide level places they should be placed crosswise to the route 
with their heads toward the valley." 

U If the animnls are faced toward the valley, they are not llkelr to b~lCk 

over the edge of a cliff; thls may hapDen if they are faced up the moun­
tain.-EDITOR. 
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In a steep descent check cords are used because they relieve the 
pressure caused by the load slipping forward. They are also 
useful at danger points. Animals should be marched over un­
avoidable boggy places with great caution; at the narrowest 
point a crossing should be strengthened by stones, earth, or: 
branches. If the ground is too soft, the men may have to unload 
the animals. If the commander so orders, the packs of the men 
Inuy be placed on the backs of the pack animals when the ani­
mals are hauling the assembled guns on good roads. 

d. Employment in Combat 
The bulk of the field artillery can fin"d its best positions in 

broad valley bottoms and on the gradual slopes of the foothills 
(fig. 9). Often field pieces can be brought into position only by 
manhandling and roping, and the crews must be trained for this 
expedient. Deployment on a broad front is best for field ar­
tillery, but conditions will frequently force it to echelon in depth. 

-1 

.1 
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Figure lO.-150-mm howitzer (s.f.H. J8) on a mountain road. (This 
gun was employed by the Leibstandarte-SS "Adolf Hitler" mo­
torized division during the Greek Campaign, 1941.1 
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As a rule, fiat-trajectory batteries will be in the rear and high­
trajectory batteries in front. Officers, observation sections, and 
communication sections of field artillery employed in mountains 
must have mountaineering equipment and tr-aining. 

Mountain artillery provides the only reliable artillery weapons 
in mountains, except in large valleys. Emplacing mountain guns 
and replacing ammunition are generally diffieult and require 
considerable time. Pieces must have positions that enable the 
commander to adapt the plan of fire to the conduct of the battle 
and to concentrate fires in decisive places. The foree commander 
needs information on the availability of the artillery for certain 
missions; he must know ill particular how long the main elements 
of the artillery will take before they are ready to fire. With 
situations hard to evaluate, liaison with the force commander 
cannot be too close. 

Field artillery, especially high-trajectory batteries, initially 
protect an advance into large valleys or mountainous terrain on 
either side of valleys (fig. 10). 'Vhen a column expects to en­
counter the enemy at the vel'y beginning of an ascent Or descent, 
some artillery should protect the movement. The remainder of 
the artillery remains in the march column, sending out advance 
patrols to reconnoi tcr possible gun and observation posts. 

Mouuta inous terrain often makes it difficult for the nrt.illery to 
provide continuously the protection needed for an assault 011 an 
organized position; more frequently than in the flat it displaces 
forward by echelon. Under the protection of the artillery units 
in position, the other batteries follow the assault troops, and, 'by 
leapfrogging, keep up with the advancing infantry. In case;,or 
an encounter, the displaced echelon gives direct support' to .:,tlie 
forward units. Because of the time necessary in zetting mountain 
artillery ready to fire (fig. 11, p. 46), the artillery commander 
should save time by advance planning. 

Mountain artillery can rarely SUPPOlt an attack from -all the 
positions from which it has covered the deployment and assembly; 
most of the observers and the pieces will have to ha ve new and 
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Figure 11.-Roping an artillery piece down a cliff. 
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carefully reconnoitered positions. Because the field of vision from 
the observation post will often extend up to the point of penetra­
tion but not deep into enemy terrain, a r ti llery observers must 
accornpa ny the assault troops and further observation must be 
fum ished by air units. 

The communications or artillery with the assault troops and 
the coordination of its fire with those of other heavy weapons 
require special care. The assault troops need highly effective sup­
port up to the very point of penetration. Without such support 
tliej are likely to draw fire just before they reach their objective. 
An infuutry attack over rjsillg terrain is easier to support lip to 
the moment of penct ru t ion thu n one over (ll'scending terra in, but 
ill the former cuse m-ti llei'y fire may dislodge rocks which will 
endanger the advallcing troops. Often ill the last sb\ge machine 
guns and mortars must take the place of artillery. 

In a pursuit through mountains, artillery fire is needed to help 
overcome quickly the resistance of enemy rear glllll'ds biking 
advuntuge of cover, but getting enough ammunition forward in 
time becomes the critical problem, In such a situation it is hard 
to establish 1:I balance between ammunition supply and food supply, 
even in broad va lleys. 

In mountain terrain, al,tillery defensive fires are hard to lay 
down, because the areas that the enemy uses for cal'l'ying out his 
attack are often masked, full of dead spaces, lind widely separated, 
By means of well-placed observation posts, good communications 
with butteries, platoons, and individual gUJlS, and all nbuudant 
ammunition supply, the commander must make up fOI' limited fire 
power by gl'eatly enhancing the flexibility of his defense. In many 
plates the other heavy weapons supplement or replace artillery, 
and in others the pieces can be used only as silent guns 19 fur forward 
and on the flank. In sectors where only H mobile defense of coun­
terthrusts is feasible, tho urt illery must adapt itself to the situation 
by echeloning in depth. The fewer the possibilities of frontal 
action, the more the batteries must be alert for surprises and be 

19 See p. 2l). note 7.-FJDITOR. 
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ready to fire on an enemy that has penetrated the defense position. 
In case of a breakthrough, the batteries join with the centers of 
resistance in the frout line and organize strongpoints which must 
fight, if necessary, until the gUlls are lost. 

9. MOUNTAIN ENGINEERS 20 

c. Missions 
Mountain engineers (Gebirgspioniere) should not be assigned 

tasks of minor importance. If the roads are good, motorized 
engineers may well be assigned special missions on and near them. 

The most important missions of the engineers in mountain 
combat are-­

(1) Construction and removal of major obstacles. The destruction of 
bridges, tunnels, and embankments along major roads and railways in de­
fense and retreat and the renlucement of mountain bridges in an advance 
may be of utmost importance in combat, 

(2) Bridging rnountn in streams. 'I'lie bridging of torrential streams 
with steep banks and highly variable water levels. and the construction 
of light, emergency brtdgcs require specin) ski.n (fig. 12.). 

(3) Improvement of ~upply routes in sectors, of special importance by 
blasting routes and paths in rock and ice, building bridges, cable railways, 
and supply slides. 

The commander of the mountain engineer battalion (Gebirgs­
pionierbataillon) is the adviser of the force commander in all 
engineering matters. On extensive projects the battalion oper­
ates as a unit, but usually it is divided into smaller groups. 
Projects in the rear areas must be turned over as soon as possi­
ble to work battalions in order to release. mountain engineers for 
combat missions. 

b. Employment in Combat 
Mountain engineers should be incorporated in the advance 

guard, far forward, if necessary, and the mountain reconnais­
sance detachments must often be reinforced with an engineer de­

20 See 1mI'. 30, p. l08.-EmTOn. 
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Figure 12.-Bridging stream during the Norwegian 
(19-40>. 
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