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Section I.  Combat Engineering
"On a march, in the vicinity of an enemy, a detachment of the Company’s Sappers and Miners shall be stationed at the head of the column, directly after the Van Guard for the purpose of opening and mending the roads and removing obstructions."

---From George Washington's General Orders, 3 August 1779

Introduction.  The role of Marine engineers is to support the elements of the MAGTF through

· Mobility operations.  Mobility is the quality or capability of military forces that permits them to move from place to place while retaining the ability to fulfill their primary mission.  The objective of mobility operations is to maintain freedom of movement for maneuver units.

· Countermobility operations.  Countermobility is the reinforcement of the terrain through the construction of obstacles to disrupt, delay, or destroy the enemy.  The primary objective of countermobility operations is to

· Slow or divert the enemy

· Increase time for target acquisition

· Increase weapon effectiveness without impairment to the movement of friendly forces

· Survivability operations.  Survivability is the ability of personnel, equipment, and facilities to continue to operate within the wide range of conditions faced in a hostile environment.  Survivability includes all aspects of protecting personnel, weapons, and supplies; employing good tactics, frequent unit moves, deception, camouflage, and emission security; and constructing fighting and protective positions.  Survivability operations will not completely eliminate vulnerability to fires on the modern battlefield or the effects of weather.  It can, however, limit losses by reducing exposure to enemy weapons and the weather.

· General engineer operations.  General engineering, the primary combat service support function engineers perform, is characterized by high standards of design and construction and detailed planning and preparation.  General engineering normally serves the whole MAGTF and is characterized as force sustainment.

As a combat multiplier, engineers focus on maintaining the ground combat element’s (GCE’s) freedom of maneuver and attacking the enemy's ability to maneuver on the battlefield.  

Organization.  Engineer units are

· Organic to each of the subordinate elements of the MAGTF

· Uniquely manned and equipped to provide required engineer support

· Able to reinforce one another when one unit is tasked beyond its means

Additionally, engineer officers are assigned as special staff officers to the MAGTF commander, and an engineer officer is assigned to the division, wing, and group general staffs.  If the command element (CE) or any element of a MAGTF does not have an assigned engineer officer, the senior Marine engineer commander normally assumes this as a collateral duty.

External engineer support is available to the MAGTF commander from various sources.  The diagram below is a composite diagram of all engineer assets available to the MAGTF commander.  The MAGTF commander employs these assets to create a combined arms effect in deep, close, and rear operations.  Engineers are employed throughout the depth of the battlefield and are essential to each element of the MAGTF's combined arms team.
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Primary MAGTF Engineer Assets (in white) and External Assets (in gray)

Combat Engineer Battalion (CEB).  (See diagram below.)
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Combat Engineer Battalion

Mission.  Enhance the mobility, countermobility, and survivability of the Marine division through close combat engineer support and provide limited general engineering support to the Marine division.

Concept of Employment.  The combat engineer battalion is organized to provide one combat engineer company in support of an infantry regiment and associated task elements.  For smaller MAGTF operations, the combat engineer battalion will provide reinforced units to the GCE.  Normally, a reinforced combat engineer platoon will support a battalion landing team.

Combat engineer units are are most effective when employed in direct support because the capability of the whole unit is higher than that of its component parts.  Dividing a combat engineer unit, especially below the platoon level, significantly degrades the platoon's capability and forfeits much of the labor-saving support that engineers provide.  Individual squads do not perform the command and control, training, and other functions performed by the platoon headquarters.  Individual maneuver companies within the GCE can still have the benefit of combat engineer advice and assistance by assigning a combat engineer NCO to serve as an advisor to the maneuver company commander.

Tasks and Capabilities.  Engineer functions accomplished by the CEB encompass both combat support and minimal combat service support tasks.  The primary task is in the combat support role--to ensure the mobility, countermobility, and survivability of the GCE.  CEB training and equipment capabilities are focused on these missions.  Their work is of a very rough and expeditious nature to ensure the momentum of the fluid battlefield is retained in our favor.  The CEB is responsible for the following mission essential task list (METL):

· Conducting engineer reconnaissance

· Obstacle breaching from the high-water mark inland

· Employing assault bridge systems

· Providing expedient repair and reinforcement of existing bridges

· Constructing expedient, short-span bridges from local materials

· Providing temporary repair of existing roads, limited new construction, and maintenance of combat roads and trails to support combat operations

· Planning, organizing, and coordinating construction of simple and complex explosive and non-explosive obstacle systems

· Planning and constructing obstacles requiring engineer equipment or skills

· Performing demolition missions beyond the ability of other division units

Combat Engineer Company.  (See diagram below)  Each of the combat engineer companies consists of a company headquarters and three combat engineer platoons.  Each platoon consists of three nine-man squads plus a platoon sergeant and platoon guide.
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Combat Engineer Company, Combat Engineer Battalion

Engineer Support Company.  (See diagram below.)  The engineer support company consists of

· A company headquarters

· An engineer equipment platoon

· A utilities platoon

· A motor transport platoon
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Engineer Support Company, Combat Engineer Battalion

The engineer equipment platoon has all the heavy equipment such as bulldozers, graders, forklifts, and armored combat earthmovers.  The utilities platoon provides the bulk of the combat service support functions of the battalion, including the provision of potable water, mobile electric power, and hygiene services.

Engineer Support Battalion (ESB).  (See diagram below.)
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Engineer Support Battalion

Mission.  The mission of the ESB is to increase the combat effectiveness of the MAGTF by accomplishing general engineering missions of a deliberate nature.

Concept of Employment.  The ESB initially provides general support to the landing force by providing composite engineer units/detachments to the combat service support element (CSSE) of the MAGTF.  Upon consolidation of the force service support group (FSSG) within the amphibious objective area (AOA), the battalion would regain operational control of most of its committed engineer assets (except fuel and water).  Under centralized control, the battalion gives depth to the overall engineering effort.

Tasks and Capabilities.  The general engineering tasks performed by the ESB are

· Vertical and horizontal construction

· Facilities maintenance

· Utilities support

· Bulk fuel support

The ESB improves on the hasty engineer work performed by the GCE to enhance the mobility, survivability, and sustainability of the MAGTF.  The ESB is particularly strong in construction of roads, buildings, airfields, and fortifications.  Additionally, the ESB is the only source of fixed and floating bridge assets in the MEF.  The battalion also provides CSS and lends depth and flexibility to the overall engineer effort by performing general engineering tasks for the entire MAGTF.

The battalion possesses a heavy capability to provide water purification, electrical power production, and bulk fuel storage.  The ESB or any of its detachments have the additional mission of reinforcing the CEB or Marine wing support squadron (MWSS.)  The ESB must be capable of combat support as well as CSS tasks to execute this mission.

Engineer Company.  (See diagram below)  The engineer company provides general engineering support of a deliberate nature to the MAGTF.  When suitably augmented by elements from other companies in the battalion, the engineer company is capable of performing engineer tasks for the battalion, except installation of bulk fuel systems.
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Engineer Company, Engineer Support Battalion

Engineer Support Company.  (See diagram below.)  The engineer support company is responsible for providing

· Engineer equipment

· Heavy equipment

· Utilities support

Portable drinking water

· Water supply and hygiene equipment

· Augmentation personnel to the GCE and aviation combat element (ACE) engineer support elements
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Engineer Support Company, Engineer Support Battalion

Engineer Operation Division, Marine Wing Support Squadron (See diagram below.)
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Marine Wing Support Squadron

Mission.  The Marine wing support squadron is organized to provide the full range of engineer support to the aviation combat element.

Concept of Employment.  The engineer operations division operates under the staff cognizance of the operations department (S-3).

Tasks and Capabilities.  The engineers in support of the aviation combat element have the primary task and responsibility of providing special support to airfield operations.  Their training and equipment are focused on the missions of survivability and general engineering.  Their heavy capabilities are in the area of

· Expedient runway construction and repair

· Vertical construction

· Fortification construction

· Material handling

Additionally, they have a heavy capability in the utilities field such as

· Electrical generation

· Water production and storage

· Hygienic equipment operation

· Bulk fuel storage and distribution

However, unlike the CSSE engineer assets, these capabilities will be localized at the airfield rather than mobile throughout the AOA.  The ACE engineers will perform very little work in the areas of mobility and countermobility once the airfield is established.

Naval Construction Forces (NCF).  The mission of NCF units, when assigned to a MAGTF, is to ensure the sustainment of MAGTF operations by providing deliberate construction support, including major construction and repair to existing facilities.  NCF equipment and training are strongly oriented toward the deliberate engineering role.  They have little-to-no capability in the roles of mobility or countermobility as it applies to maneuver forces.

I and II MEF each have access to a naval construction regiment (NCR) (see diagram below)  that will more than double the amount of engineer personnel and equipment within the MEF.  This NCR includes

· One regimental headquarters

· Three naval mobile construction battalions

· One naval construction force support unit

Smaller, task organized elements of the NCR can be established to support different sized MAGTFs.
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Naval Construction Regiment

The NCF organizational relationship within the MAGTF is based on the mission and is established and initiated by the MAGTF commander.  Roughly two-thirds of the NCF is composed of reservists, highly skilled in their mobilization billets.

Seabees also receive tactics and weapons instruction as part of their annual training.  To accomplish this, a Marine gunnery sergeant is assigned to each construction battalion.

Engineer Capabilities.  The capabilities listed in the table below are resident, to varying degrees, in every engineer unit within the MAGTF.

NOTE:  The task priority and capability codes used in the table are

· First letter

· P – Primary task and responsibility

· S – Secondary task

· N – Not a task

· Second letter

· H – Heavy capability

· M – Medium capability

· L – Light capability

· N – No capability

	Tasks
	Task Priority and Capability Codes

	
	Combat Engineer Battalion
	Engineer Support Battalion
	MWSS Engineer Operations Division
	Naval Construction Forces

	Mobility Tasks (Combat Support)
	
	
	
	

	· Conduct engineer reconnaissance
	PM
	PM
	PL
	NL

	· Breach obstacles
	PH
	SM
	NL
	NL

	· Construct pioneer roads
	PH
	SH
	SL
	SH

	· Assault bridging
	PL
	SL
	NN
	NN

	· Clear mines
	PH
	SH
	SL
	NN

	· Clear helicopter landing sites
	PM
	PH
	SL
	SH

	· Improve beaches
	PH
	SH
	NN
	NM

	· Employ specialized demolitions
	PH
	SH
	NL
	NL

	· Provide technical engineer advice
	PH
	NH
	PH
	NN

	· Fight as infantry
	SM
	NL
	NN
	NL

	Countermobility Tasks (Combat Support)
	
	
	
	

	· Conduct engineer reconnaissance
	PM
	PM
	PL
	NL

	· Place mines
	PH
	SH
	SL
	NN

	· Plan/install obstacles and barriers
	PH
	SH
	SL
	NM

	· Employ specialized demolitions
	PH
	SH
	NL
	NL

	· Provide technical engineer advice
	PH
	SH
	PH
	NN

	Survivability Tasks (Combat Support)
	
	
	
	

	· Construct field fortifications
	PH
	PH
	PM
	SH

	· Employ specialized demolitions
	PH
	PH
	NL
	NL

	· Provide technical engineer advice
	PH
	PH
	PH
	NL


	Tasks
	Task Priority and Capability Codes

	
	Combat Engineer Battalion
	Engineer Support Battalion
	MWSS Engineer Operations Division
	Naval Construction Forces

	General Engineering Tasks (Combat Service Support)
	
	
	
	

	· General engineering
	
	
	
	

	· Conduct engineer reconnaissance
	SM
	PM
	PL
	PM

	· Surveying and drafting
	SL
	PM
	PL
	PH

	· Improve beaches
	SL
	PH
	NL
	PH

	· Construct standard and nonstandard bridges
	SL
	PH
	NN
	PH

	· Improve unpaved roads, airstrips, and marshaling areas
	SL
	PH
	SL
	PH

	· Perform rapid runway repair
	NN
	SM
	PM
	SM

	· Build expedient airfields (matting)
	NN
	PH
	SL
	PH

	· Plan and estimate projects
	PH
	PH
	PM
	PH

	· Soil stabilization
	SL
	PH
	PL
	PH

	· Construct aircraft revetment/dispersal sites
	NL
	SH
	PM
	SH

	· Repair airfield damage
	NL
	PH
	PM
	PH

	· Construct semi-permanent camps
	NL
	PH
	SL
	PH

	· Perform vertical construction (including concrete)
	NL
	PM
	PL
	PH

	· Construct logistical support bases
	NL
	PH
	NL
	PH

	· Construct air bases
	NN
	PH
	NN
	PH

	· Construct and repair port/waterfront structures
	NL
	NM
	NL
	PH

	· Employ specialized demolitions
	NH
	PH
	NL
	PH

	· Conduct nonexplosive demolition and obstacle/debris removal
	NL
	PH
	ML
	PH

	· Provide technical engineer advice
	NL
	PH
	PM
	PH

	· Utilities support
	
	
	
	

	· Provide tactical water/hygiene services
	SL
	PH
	PM
	NN

	· Provide tactical electrical supply
	SL
	PH
	PM
	NN

	· Develop sewage and water systems
	NN
	NL
	NL
	PM

	· Bulk fuel support
	
	
	
	

	· Provide tactical bulk fuel storage and dispensing
	NN
	PH
	PM
	NN


Interrelation of Engineer Units and Missions.  All unrestricted engineer officers receive the same MOS training at the basic engineer officer's course and may be assigned to any of the above Marine Corps engineer units.  Task-organized elements of each are found within the organization of the MAGTF.  While the specific efforts and equipment of each engineer unit differ slightly to accommodate their particular area of responsibility (GCE, ACE, or CSSE), all possess the skills necessary to support MAGTF units in mobility, countermobility, survivability, and general engineering efforts.

Interface between these units is common as they can and do support each other when the mission of one calls for particular skills and equipment inherent to another.  Additionally, cross-training between engineer units and the augmentation of one by another are not at all uncommon.

Examples of this interaction between engineer units include the augmentation of combat engineer battalions during Desert Shield/Storm with members of the engineer support battalions.  This act was vital in the successful effort to field enough breaching detachments for the assault into Kuwait.  Another example could be the augmentation of an airfield engineer unit by members and heavy equipment of the engineer support battalion in order to successfully complete a large project such as the construction of a new runway.

Elements of the naval construction forces, or Seabees, can be found in larger MAGTF organizations.  Although a naval engineer unit, they too can augment, support, and/or improve the efforts of Marine Corps engineers with their expertise in general engineering and abundance of heavy equipment.

This is a snapshot of what engineer organization would be responsible for constructing different stages of a road in a combat zone:

· CEB knocks down the trees, cuts through ditches, and gets the GCE to the fight.

· ESB thoroughly clears the land, grades the surface and installs drainage features, adds gravel and stabilizes the soil.  Any bridges needed would be constructed.  This road will resemble a two-lane application trail called a combat road.

· Engineer Operations Division in the MWSS travels down the road to assist in the preparation of forward operating bases.

· NCR adds gravel and fines, compacts and paves it, (puts up the guardrails, paints the lines, and throws up a Howard Johnson’s every 10 miles.)

Section II.  Field Engineering

Introduction.  Field engineering such as explosives, fortifications, and obstacles is an integral portion of your Marine battle skills training (MBST).  They should not be considered combat engineer skills only.  They are skills in which every leader must be well-versed to ensure their Marines are well-trained.  This student handout is divided into 
· Section IIA.  Fortifications

· Section IIB.  Obstacles

Section IIA.  Fortifications

Fortifications.  A fortification is any dug or constructed position that provides protection and builds confidence in Marines so that they will be able to use their weapons and fight effectively where they otherwise could not survive.

Engineer resources and time will seldom be sufficient to do all that is required in modern, lethal, highly mobile combat.  Individual Marines and units must prepare their own positions to the fullest possible extent—with limited engineer equipment assistance.  Available engineers will work on the high-priority survivability requirements that the commander establishes.

Fighting Position.  A fighting position is a place on the battlefield from which individuals engage the enemy with direct and indirect fire weapons.  The position provides necessary protection for personnel, yet allows for fields of fire and maneuver.

A fighting position may run the full spectrum from expedient aiming stakes, hastily cleared fields of fire and a skirmisher's trench to deeply dug, well camouflaged positions with overhead cover and connecting trenches.  Available time and priority of work are the key factors in determining the extent to which a unit will entrench.

Fighting positions are a combat multiplier.  If properly constructed and positioned, they can enable a unit to defeat a larger enemy force.  Fighting positions are used in the offense and defense.

Fighting positions are built to conform to the terrain and to support the mission.  However, all fighting positions must

· Provide for mutual support with other fighting positions, observation posts, and fields of fire in the assigned sectors of fire.  The squad leader designates sectors of fire for each Marine.  The Marines place their aiming stakes and clear their fields of fire.  The squad leader then checks each position by aiming the weapon assigned there.  Once the squad leader and platoon commander have checked the sectors and fields of fire, the Marines begin digging.  Aiming stakes are kept in place; the fighting positions are built around them.

· Protect against

· Small arms fire

· Indirect fire fragments

· Tank and antitank guided missile fire

· Aerial and ground observation

Protective Positions.  A protective position protects the personnel and/or material not directly involved with fighting the enemy from attack or environmental extremes.

Basic Design Requirements.  

Weapons Employment.  Primary consideration is always given to effective weapon use.

Cover. Three types of cover are

· Frontal, which provides protection from small caliber direct fire and must be at least .5 meters thick (see table below).  Frontal cover can increase a Marine’s chance of survivability by up to fifty percent.  Dirt excavated from the position is best for frontal cover.

· Overhead, which provides protection from indirect fire fragmentation.  When possible, overhead cover is always constructed to enhance protection against airburst artillery shells, direct hits and observation.  Marines are at least ten times more protected from indirect fire if they are in a position with overhead cover.

· Flank and rear, which completes the principle of all-around protection for fighting positions.  Flank and rear cover protects Marines against the effects of indirect fire bursts to the flanks or rear of the position and the effects of friendly weapons located in the rear (such as packing from discarded sabot rounds fired from tanks).  Ideally, this natural cover provides this protection.  In its absence a parapet can be constructed as time and circumstances permit.

Table.  Material Thickness, in Inches, Required to Protect Against Direct Hits by Direct Fire Projectiles

	Ballistic Characteristics on Common Materials

	Material
	Small Caliber and Machine Gun (7.62 mm) Fire at 100 Yards
	Antitank Rifle (76 mm) Fire at 100 Yards
	20-mm Antitank Fire at 400 Yards
	37-mm Antitank Fire at 400 Yards
	50-mm Antitank Fire at 400 Yards
	75-mm Direct Fire at 500 to 1000 Yards
	Remarks

	Solid Walls**
	
	
	
	
	
	
	

	· Brick masonry
	18
	24
	30
	60
	-
	-
	None

	· Concrete, not reinforced***
	12
	18
	24
	42
	48
	54
	Plain

	· Concrete, reinforced
	6
	12
	18
	36
	42
	48
	Structurally reinforced with steel

	· Stone masonry
	12
	18
	30
	42
	54
	60
	Values are guides only

	· Timber
	36
	60
	-
	-
	-
	-
	Values are guides only

	· Wood
	24
	36
	48
	-
	-
	-
	Values are guides only

	Walls of Loose Material Between Boards**
	
	
	
	
	
	
	

	· Brick rubble
	12
	24
	30
	60
	72
	-
	None

	· Clay, dry
	36
	48
	-
	-
	-
	-
	Add 100% to thickness if wet

	· Gravel/ small crushed rock
	12
	24
	30
	60
	72
	-
	None

	· Loam, dry
	24
	36
	48
	-
	-
	-
	Add 50% to thickness if wet

	· Sand, dry
	12
	24
	30
	60
	72
	-
	Add 100% to thickness if wet

	Sandbags, Filled With
	
	
	
	
	
	
	

	· Brick rubble
	20
	30
	30
	60
	70
	-
	None

	· Clay, dry
	40
	60
	-
	-
	-
	-
	Add 100% to thickness if wet

	· Gravel/ small crushed rock
	20
	30
	30
	60
	70
	-
	None

	· Loam, dry
	30
	50
	60
	-
	-
	-
	Add 50% to thickness if wet

	· Sand, dry
	20
	30
	30
	60
	70
	-
	Add 100% to thickness if wet


	Ballistic Characteristics on Common Materials

	Material
	Small Caliber and Machine Gun (7.62 mm) Fire at 100 Yards
	Antitank Rifle (76 mm) Fire at 100 Yards
	20-mm Antitank Fire at 400 Yards
	37-mm Antitank Fire at 400 Yards
	50-mm Antitank Fire at 400 Yards
	75-mm Direct Fire at 500 to 1000 Yards
	Remarks

	Parapets of
	
	
	
	
	
	
	

	· Clay
	42
	60
	-
	-
	-
	-
	Add 100% to thickness if wet

	· Loam
	36
	48
	60
	-
	-
	-
	Add 50% to thickness if wet

	· Sand
	24
	36
	48
	-
	-
	-
	Add 100% to thickness if wet

	Snow and ice
	
	
	
	
	
	
	

	· Frozen snow
	80
	80
	-
	-
	-
	-
	None

	· Frozen soil
	24
	24
	-
	-
	-
	-
	None

	· Icecrete (ice + aggregate)
	18
	18
	-
	-
	-
	-
	None

	· Tamped snow
	72
	72
	-
	-
	-
	-
	None

	· Unpacked snow
	180
	180
	-
	-
	-
	-
	None


*One burst of five shots

**Thicknesses to nearest ½  foot

***3000 psi concrete

NOTE:  Except where indicated, protective thickness is for a single shot only.  Where weapons place five or six direct fire projectiles in the same area, the required protective thickness is approximately twice that indicated.  Where no values are given, material is not recommended.

Simplicity and Economy.  The position is usually uncomplicated but strong, requires as little digging as possible, and is constructed of immediately available materials.

Ingenuity.  A high degree of imagination is essential to assure the best use of available materials and time.  Many different materials existing on the battlefield and prefabricated materials found in industrial and urban areas can be used for position construction.  The table below lists construction time and protection provided by position.

Table.  Characteristics of Fighting Positions.

	Type of Position
	Estimated Construction Time (Man-Hours)
	Equipment Requirements
	Direct Small Caliber Fire
	Indirect Fire Blast and Fragmentation (Near-Miss)
	Indirect Fire Blast and Fragmentation (Direct Hit)
	Nuclear Weapons
	Remarks

	Hasty
	
	
	
	
	
	
	

	· Crater
	0.2
	Hand tools
	7.62 mm
	Better than in open – no overhead protection
	None
	Fair
	

	· Skirmisher’s trench
	0.5
	Hand tools
	7.62 mm
	Better than in open – no overhead protection
	None
	Fair
	

	· Prone position
	1.0
	Hand tools
	7.62 mm
	Better than in open – no over head protection
	None
	Fair
	

	Deliberate
	
	
	
	
	
	
	

	· One-Marine position
	3.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no overhead protection
	None
	Fair
	

	· One-Marine position with 1 ½-foot overhead cover
	8.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet
	None
	Good
	Additional cover provides protection from direct hit small mortar blast

	· Two-Marine position
	6.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no overhead protection
	None
	Fair
	

	· Two-Marine position with 1 ½ foot overhead cover
	11.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet
	None
	Good
	Additional cover provides protection from direct hit small mortar blast

	· LAW position
	3.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	

	· Dragon position
	4.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	

	· Dismounted TOW
	11.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	

	· 90 mm RCLR position
	6.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	


	Type of Position
	Estimated Construction Time (Man-Hours)
	Equipment Requirements
	Direct Small Caliber Fire
	Indirect Fire Blast and Fragmentation (Near-Miss)
	Indirect Fire Blast and Fragmentation (Direct Hit)
	Nuclear Weapons
	Remarks

	· Machine gun position
	7.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	

	· Machine gun position with 1 ½ foot overhead cover
	12.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet
	None
	Good
	

	· Mortar position
	14.0
	Hand tools
	12.7 mm
	Medium artillery no closer than 30 feet – no over head protection
	None
	Fair
	


Progressive Development.  Positions should allow for progressive development to ensure flexibility, security, and protection in depth.  Hasty positions are continuously improved into deliberate positions to help provide maximum protection from enemy fire.  Grenade sumps are usually dug at the bottom of a position's front wall where water collects.  The sump is about one meter long, six inches wide, and dug at a 30-degree angle.  The slant of the floor channels excess water and grenades into the sump.  In larger positions, separate drainage sumps or water drains are constructed to reduce the amount of water collecting at the bottom of the position.  Crawl spaces are left in the rear to let Marines enter and exit positions without exposing themselves.

Camouflage and concealment are continuous during position site preparation.  If the enemy cannot locate a fighting position, then the position offers friendly forces the advantage of firing first before being detected.

Individual Fighting Positions.  

Crater Position (Hasty).  A shell or bomb crater, one meter wide, offers immediate cover (except for overhead) and concealment.  By digging a steep face on the side toward the enemy, the Marine obtains a hasty fighting position (see diagram below).  Troops using a small crater position in a suitable location can later develop it into a deliberate position.


[image: image10.wmf] 


Crater Position

Skirmisher's Trench (hasty).  The skirmisher's trench is a shallow position, which provides a hasty prone fighting position for the individual Marine.  When immediate shelter from enemy fire is needed, and existing defilade firing positions are not available, Marines lie prone or on their side, scrape the soil with an entrenching tool, and pile the soil in a low parapet between themselves and the enemy.  In this manner, a shallow body-length pit is quickly formed in all but the hardest ground (see diagram below).  The trench is oriented so it is oblique to enemy fire.  A Marine presents a low silhouette in this type of position and is protected to a limited extent from small caliber fire.
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Skirmisher’s Trench

Prone Position (Hasty).  The prone fighting position (see diagram below) is a further refinement of the skirmisher's trench.  It serves as a good firing position for the Marine and provides better protection against direct fire weapons than the crater position or skirmisher's trench.
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Prone Position

One-Man Position (Deliberate).  The one-man fighting position (see diagram below) is the individual Marine's basic defensive position.  It allows flexibility in the use of cover as the hole needs only to be long enough for one Marine plus his gear.  It does not, however, have the security of a two-man position and, therefore, must allow a Marine to shoot to the front or oblique from behind frontal cover.
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One-Man Fighting Position
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One-Man Position (Deliberate)

One-Man Position with Overhead Cover (Deliberate).  A significant improvement of the open position previously described, the one-man fighting position with overhead cover provides protection from airburst weapon fragments.  A good position has overhead cover that allows a Marine to fire from beneath it.  Logs four to six inches in diameter, or six by six inch timbers, extend at least one foot on each side of the position to provide a good bearing surface for overhead cover (see diagram below).
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One-Man Position with Overhead Cover

Two-Man Position (Deliberate).  (See diagram below.)  Generally, the two-man fighting position is preferred over a one-man position since one Marine can provide security while the other is digging or resting.  In this manner, fighting positions are effectively manned for longer periods of time.  If one Marine becomes a casualty, the position is still occupied.  Further, the psychological effect of two Marines together permits occupation of the positions for longer periods.

[image: image16.png]PARAPET OR
NATURAL COVER

ARMPIT DEPTH

L

FLOOR SLOPES FROW
CENTER TO BOTH ENDS

GRENADE SUMPS AT ENDS
INTRENCHING TOOL, WIDTH AND GEPTH ——"




Two-Man Position

Two-Man Position with Overhead Cover (Deliberate).  The two-man fighting position (see diagram below) with overhead cover is an improvement of the open two-man position.  Overhead cover is made as described for the one-man position with overhead cover.
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Two-Man Position with Overhead Cover

Modified Two-Man Position.  The basic position is usually modified by extending one or both ends of the hole around the sides of the frontal cover (see diagram below).  The modification is generally necessary in close terrain when grazing fire and mutual support extends no farther than to the adjacent position.  Modification is also necessary to cover dead space in close terrain immediately in front of the position.
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Modified Two-Man Position

AT-4/SMAW Position.  (See diagram below.)  The AT-4 can be fired from the fighting positions previously described.  However, back blast may cause friendly casualties to Marines in the position's back blast area.  The gunner should ensure any walls, parapets, large trees, or other objects to the rear will not deflect the back blast.

When the AT-4 is fired from a two-man position, the gunner must ensure that other Marines in the rear are not in the back blast area.  The front edge of a fighting position is a good elbow rest to help the gunner steady the weapon and gain accuracy.  Stability is better if the gunner's body is leaning against the position's front or side wall.
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AT-4 Position

Machine Gun Positions.  All machine gun positions are dug by first digging an L around the machine gun tripod, which will be placed so that the machine gun is able to fire along its FPL or PDF.  It can then be improved upon so that the end result is either a U-shaped position or a T-shape position.

Horseshoe-Type Machine Gun Position.  The U-shaped position permits easy traverse of the gun through an arc of 180 degrees (see diagram below).  The gun platform must be reverted to prevent vibrations of the gun from breaking down the walls.
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Horseshoe-Type Machine Gun Position

T-Shape Machine Gun Position.  (See diagram below.)  The T-shape position is constructed so that the gun fires to the front or oblique.  However, the primary sector of fire is usually oblique, so the gun can fire across the unit's front.  The hole is shaped so both the gunner and assistant gunner can get to the gun and fire it to either side of the frontal protection.
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T-Shape Machine Gun Position

Digging the tripod platform down as much as possible reduces the gun’s height.  However, the platform is dug to keep the gun traversable across the entire sector of fire.  The tripod is used on the side with the primary sector of fire, and the bipod legs are used on the side with the secondary sector.

When changing from primary to secondary, the machine gun is moved, but the tripod stays in place.  When there is a three-man crew for a machine gun, the ammunition bearer digs a one-man fighting position to the flank.  From this position, the Marine can see and shoot to the front and oblique.  The ammunition bearer's position is connected to the gun position by a crawl trench, so the bearer can transport ammunition or relieve the gunner or assistant gunner.

T-Shape Machine Gun Position with Overhead Cover.  (See diagram below.)  Overhead cover for this machine gun position is built over the middle of the position.  Cover is constructed as described for the one-man fighting position with overhead cover.
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T-Shape Machine Gun Position with Overhead Cover
Other Overhead Cover Considerations.

Heavy Overhead Cover.  Heavy overhead cover

· Protects against both penetration and explosion from a hit by a 120-mm mortar round

· Combines building materials and earth, in layers, in a logical sequence to provide maximum protection.

· Is normally constructed by engineers

Light Overhead Cover.  Light overhead cover (see diagram below)

· Will protect against fragments from air bursts

· Will withstand the effects of a direct hit by an 81-mm mortar if properly constructed

· Can be constructed without engineer support
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Light Overhead Cover

Bunkers.  Bunkers are larger fighting positions constructed for squad-size units who are required to remain in defensive positions for a long period of time.  Bunkers are built either above or below ground and are usually made of reinforced concrete (see diagram below).  Because of the extensive engineer effort required to build bunkers, they are usually made during strongpoint construction.  If time permits, bunkers are connected to other fighting or supply 

positions by tunnels.  Prefabrication of bunker assemblies affords rapid construction and placement flexibility.  Bunkers offer excellent protection against direct fire and indirect fire effects.  If properly constructed with appropriate collective protection equipment, they provide protection against chemical and biological agents.
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Bunker (Concrete Arch)

Shelters.  Shelters are constructed primarily to protect personnel, equipment, and supplies from enemy action and weather.  Usually there are no provisions for firing weapons from shelters or for them to be constructed near or to supplement the fighting position.

Natural shelters such as caves, mines, woods, or tunnels may be used if available and suitable.  The best shelter is usually the one that will provide the most protection with the least amount of effort.  Whenever possible, shelters should be sited

· On reverse slopes

· In woods

· In some form of natural defilade

Trenches.  Trenches are excavated to connect individual fighting positions and weapons positions in the progressive development of a defensive area.  They provide protection and concealment for personnel moving between fighting positions or in and out of the area.  Trenches involve considerable time, effort, and materials and are only justified when an area is occupied for a long time.

Trenches are usually open excavations, but covered sections provide additional protection if the overhead cover does not interfere with the mission of the occupying personnel.  Trenches are

· Difficult to camouflage

· Easily detected, especially from the air

· Developed progressively, like other fighting positions

· Improved by digging deeper, from a minimum of 2/3 meters to about two meters

As a general rule, deeper excavation is desired for other than fighting trenches to provide more protection or allow for more headroom.  Some trenches may also require widening to accommodate heavier traffic and/or stretchers.  Trenches that are more than two meters deep in any type of soil usually need revetment.  In the deeper trenches, some engineer advice or assistance is usually necessary to provide adequate drainage.  Two basic trenches are the

· Crawl trench

· Standard fighting trench

Crawl Trench.  A crawl trench (see diagram below) is used to

· Conceal movement into or within a position

· Provide a minimum of protection
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Crawl Trench

A crawl trench is usually dug 2/3 meters deep and as narrow as possible.  Trenches need a zig-zag or winding pattern.  The spoil is placed on the parapets, normally on each side of the trench.  However, if the trench runs across a forward slope, all the spoil is placed on the enemy side to make the parapet higher.  All spoil needs careful concealment from enemy direct observation.

Standard Fighting Trench.  A standard fighting trench (see diagram below) is developed from the crawl trench with an increased depth of two meters.  A standard fighting trench is sometimes constructed with fighting bays or with a fighting step.  Fighting positions are constructed on both sides of the trench to provide

· Alternate positions to fight to the rear

· Step-off areas for foot traffic in the trench

· Protection against lengthwise firing into the trench
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Standard Fighting Trench

Overhead cover also provides additional protection.  Although the standard fighting trench is primarily a fighting position, it is also used for

· Communication

· Supply

· Evacuation

· Troop movements

Each trench is constructed to the length required and follows either an octagonal or zig-zag trace pattern (see diagrams below).
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Octagonal Trace
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Zig-Zag Trace

Section IIB.  Obstacles

Obstacles.  Reinforcing obstacles are placed on the battlefield to fix, turn, block, or disrupt the enemy.  Their construction is usually started at some point in time after the priorities in SAFE (security, automatic weapons on avenues of approach, fields of fire, entrench) have been accomplished.  Additionally, reinforcing obstacles are tied in with existing obstacles whenever possible.  Their construction will be based on a number of criteria, including available materials and time.

Wire Entanglements.  Wire entanglements are reinforcing obstacles designed to impede the movement of foot troops and, in some cases, tracked and wheeled vehicles.  The types of entanglements are

· Four-strand cattle fence

· Single and double apron fence

· Low and high wire entanglements

· Standard concertina

· Knife rest

Four-Strand Cattle Fence.  The four-strand cattle fence (see diagram below) is a relatively easy obstacle to construct in both time and material.  Although it has very little depth, the four-strand cattle fence can still impede enemy movement enough to allow friendly troops to engage the enemy.  Also, this fence is an integral part of the single and double apron fences.

[image: image29.png]



Four-Strand Cattle Fence

Single and Double Apron Fence.  The single and double apron fences are also constructed using standard barbed wire or barbed steel tape.  Once the four-strand fence is constructed, a forward "apron" on the enemy side is added to create the single apron fence (see diagram below).
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Single and Double Apron Fence

As time permits a second apron is added, this time on the friendly side, to create the double apron fence.  Both of these fences are designed to add depth to the obstacle and cause greater difficulty for enemy breaching attempts.  Their greatest drawback, however, is the long time it takes to construct them.

Low and High Wire Entanglements.  These fences

· Are easy to construct

· Provide good depth

· Can be erected in irregular patterns rather easily

The low wire entanglement (see diagram below) resembles the double apron fence although the low wire entanglement is not as high.  The low wire entanglement can and should be camouflaged by siting it in tall grass.  The high wire entanglement is difficult to conceal unless vegetation is thicker.
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Low and High Wire Entanglements

Standard Concertina.  Concertina fences provide two great advantages over standard barbed wire fences:

· The speed at which they can be erected and recovered

· They provide a barb system designed specifically for military application; their opposing barbs hold material far better than ordinary straight barbed wire

Three sizes of antipersonnel fences are built with concertina.  The single concertina fence (see diagram below) uses a single row of concertina staked to the ground to strengthen it; it is quick but lacks depth.  The double concertina is really a building block of the triple concertina fence.  These latter two fences are constructed by staggering the stake supports.  A taut horizontal wire is used to strengthen the fence and make enemy breaching efforts more difficult.
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Concertina Fences

Knife Rest.  The knife rest and other movable wire obstacles are designed to quickly open and close routes through our barbed wire fences.  These obstacles must be well concealed and protected to prevent enemy access.
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Knife Rest

Wire Entanglement Requirements.  To be fully effective, our wire obstacles must be placed using the following criteria.  The acronym, FOCPIG will help remind you of these principles.

· Covered by fire, direct and/or indirect

· Observed by friendly forces

· Concealed from enemy observation

· Protected by a warning or weapon system

· Integrated with other reinforcing and existing obstacles

· Non-geometric in pattern

Antivehicular Obstacles.  Antivehicular obstacles come in a variety of forms and sizes.  Depending on the time and materials available, they can be extremely difficult to breach.  Conversely, these same obstacles usually require a great deal of effort to emplace.  The table below shows some of the construction requirements.

Obstacle Construction Requirement

	Task
	Optimum Depth
	Personnel
	Time
	Equipment/Explosives

	Abatis
	75 m
	Squad
	4 hours
	2 Chainsaws

4 Axes

Duel

	Abatis
	75 m
	Squad
	2 hours
	40 lbs. C-4

170 meters Det cord

5 Elec caps

	Concertina roadblock
	10 m
	Squad
	1.5 hours
	2 Sledgehammers

10 Concertina rolls

1 Spool barbwire

20 6-ft. Engineer stakes

20 3-ft. Engineer stakes

	Log hurdles
	N/A
	Squad
	2 hours
	2 Chainsaws

2 Sledgehammers

1 Spool barbwire

2 Post hole diggers

(pioneer tool kit)


	Task
	Optimum Depth
	Personnel
	Time
	Equipment/Explosives

	Log posts
	70 m
	Squad
	6 hours
	1 Backhoe with auger

2 Chainsaws

7 50-ft. Spools barbwire

2 Post hole diggers

(pioneer tool kit)

	Log crib
	Width of road
	Squad
	5 hours
	2 Chainsaws

Backhoe

Axes

(Pioneer tool kit)

	*Hedgehogs
	N/A
	Squad with welder
	30 minutes each to construct
	Welding torch

	Road crater
	8 m long

7 m wide

2.5 m deep
	Squad
	1 hour
	5 40-lb. Shape charges

5 40-lb. Cratering charges

5 1-lb. TNT

70 meters Det cord

15 Elec caps


*Pre-Fab – can be emplaced quickly once constructed

Minefields are one of the best antivehicular obstacles simply because they are a weapon as well as an obstacle.  Other obstacles that will impede vehicular movement are

· Bridge demolition

· Road craters and ditches

· Tetrahedrons and hedgehogs

· Log hurdles

· Log posts

· Concertina roadblocks

· Abatis

· Log cribs

· Expedients

Bridge Demolition.  Bridges can be destroyed with explosives or equipment.  Although this task can be done rather quickly, great care must be taken prior to the destruction.  One must consider

· How much of the bridge to destroy

· Future use of the bridge when we resume the offense

· When to actually destroy the bridge

· Any effects on the local population

In most cases, a bridge should not be destroyed completely but rather a small segment on the friendly side so that it

· Still acts as an obstacle

· Can be repaired by friendly forces more easily

· Exposes more enemy forces to our fire should they attempt to fix it

Road Craters and Ditches.  Road craters and ditches can be extremely difficult to breach if properly constructed.  Road craters can usually be created quickly with explosives.  If time permits, a series of these craters should be placed on the road to force the enemy to conduct numerous breaches and hence exhaust his assets.  The antitank ditch is usually a much more time intensive project, requiring a great deal of heavy equipment.  To be effective, road craters and ditches should be at least three meters wide and 1.3 meters deep.

Tetrahedrons and Hedgehogs.  Tetrahedrons and hedgehogs (see diagram below) are simple to construct and quickly emplaced.  Usually constructed in rear areas, these obstacles can be pushed forward on trucks and very quickly emplaced where needed.  Additionally, these obstacles can be recovered and used elsewhere on the battlefield.
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Concrete Tetrahedron, Steel Tetrahedron, and Hedgehog

Log Hurdles.  Log hurdles are material intensive but are very effective when properly constructed and sited (see diagram below).  A number of these hurdles will be necessary to be effective.  The hurdle will not stop a tank but can slow and turn it.  Placed on an incline, the hurdle can effectively increase the slope the vehicle must traverse and, as such, possibly stop the vehicle.
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Log Hurdles

Log Posts.  Log posts present a very difficult breaching problem for the enemy because every post is a separate obstacle.  Enemy formations will often try to bypass log posts.  To be fully effective, the posts should

· Be at least .3 to .5 meters in diameter

· Be buried at least 1.5 meters

· Extend at least one meter above the ground

The posts should be irregularly spaced at least one to two meters apart, and the entire belt should be at least nine meters deep (see diagram below).  Materials other than logs can be used.  Drawbacks to this obstacle are the

· Amount of time it takes to sink each individual post

· Availability of materials
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Log Posts

Concertina Roadblock.  The concertina roadblock (see diagram below) is a quick and effective means for stopping wheeled vehicles and slowing most armored vehicles.  Few vehicle operators will try to roll through this obstacle, not because it would destroy the vehicle but due to the time it takes to remove entangled wire from the axles and sprockets.  It can be emplaced very simply but, like all wire obstacles, should be protected, preferably with mines.
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Concertina Roadblock

Abatis.  The abatis is another quick and effective roadblock (see diagram below).  It can be constructed using tools or demolitions in minimal time.  To be fully effective, abatis should be 75 meters deep with the trees angled toward the enemy.
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Abatis

The construction technique is to use trees at least .6 meters in diameter, breaking them at least 1.5 meters from the ground but leaving them attached to the stump.  Dropping the trees on one side of the road first, then the other makes construction much easier.  Finally, like the concertina roadblock this obstacle should be protected with mines and booby traps

Log Cribs.  Log cribs (see diagram below) are very effective roadblocks for stopping vehicles.  Log cribs are usually built in rectangular or triangular shapes and require a lot of time and material to be effective.
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Log Cribs

All logs used for construction should be at least .3 meters in diameter.  The vertical supports should be buried at least 1.5 meters in the ground.  To further strengthen these obstacles, log cribs should be filled with dirt.  This dirt should be taken from a trench that is dug just in front of the crib.  This trench, and other small obstacles which can slow approaching vehicles, will further complicate attack into this obstacle.

Expedients.  A number of expedients can be fabricated or improvised by using hastily available materials.  Pushing rock rubble onto a road, dragging wrecked vehicles into a pile, flooding areas, and burning vegetation or structures can all be options to slowing or stopping vehicular movement.

Section III.  Introduction to Mines

"Mines are clearly a combat multiplier and are likely to remain the poor man's weapon of choice…One only need to watch the nightly news to appreciate the effectiveness with which mines are employed.  Easily obtainable on the world market, mines are relatively cheap, easily maintained, and have a long shelf life.  They are "on duty" 24 hours a day, require no logistical support, and are indiscriminate killers."

---Major Keith Kowadlo, USA

Description.  A mine is an explosive device designed to destroy or damage equipment or personnel.  It may be detonated

· By the action of its target

· By the passage of time

· On command

The two general types of mines are

· Antipersonnel (AP)

· Antitank (AT)

These types are further classified as either

· Conventional

· Scatterable

All mines generally consist of these parts (see diagram below):

· Firing mechanism or other device (sets off the detonator or igniter charge)

· Detonator or igniter charge (sets off the booster charge)

· Booster charge (may be attached to the fuze/igniter train or be part of the main charge)

· Main charge, in a container (usually forms the body of the mine)

· Outer casing (contains all the above parts)
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Parts of a Mine

Components and Initiating Actions.  The purpose of the firing mechanism is to prevent a mine from exploding until it makes contact with, or is influenced by, its target.  
Once a mine has been armed, the firing mechanism may be actuated by one or more of the following methods:

· Pressure

· Pull

· Tension release

· Pressure release

· Passage of time (timer rundown)

· Impulses:

· Electrical

· Vibration (seismic)

· Magnetic influence 

· Electromagnetic frequency (radio signal)

· Audio frequency

For a mine to be armed, the igniter must be put in position and the mechanism properly set.  In addition, the safety device must be disengaged (usually by removing a safety pin).

The fuze is the initial component in the firing chain.  It has a low explosive power but is highly sensitive.  The fuze is actuated by an initiating action.  The four main fuzes are mechanical, chemical, friction, and electrical.

Antitank (AT) Mines.  AT mines are designed to immobilize or destroy tracked and wheeled vehicles and their crews and passengers.

Types of Kills.  AT mines produce either a

· Mobility kill (M-Kill).  An M-Kill destroys one or more of the vehicle's vital drive components and immobilizes the target.  It may or may not destroy the weapon system and crew, thus the weapon system may continue to fire.

· Catastrophic kill (K-Kill).  A K-Kill destroys the vehicle and crew.  The vehicle is no longer able to perform its intended mission.

Types of Sensing.  The three categories of AT fuzes are

· Track-width.  A track width fuze is one that normally only affects the tracks or wheels and requires direct contact with the vehicle to initiate the fuze; therefore it normally only produces an M-Kill by blowing a track or other drive component.

· Full-width.  A full width fuze is designed to be effective across the entire frontage of the target vehicle, thus it produces a K-Kill.  It may be activated by several methods:  acoustics, magnetic, tilt-rod, radio frequency, and vibration.  However, if it is activated by contact with the wheels or tracks of a vehicle, it usually only causes an M-Kill because most of the energy of the explosive is absorbed by the wheels or tracks.

· Wide-area.  A wide area fuze is designed to produce a K-Kill when a target vehicle activates the fuze with acoustic or seismic signals.  An infrared, sensored sublet is launched above the vehicle, acquires the target, and penetrates the side armor, killing the crew.

Types of Warheads.  AT mines are also distinguished by their warheads.  The two types of warheads are

· Blast.  A blast AT mine derives its effectiveness from the force generated by the detonation of a high explosive (HE).  It usually produces an M-Kill when the blast damages a track or other vital component, although a K-Kill is also possible.  Most conventional AT mines are blast type.

· Shaped charge.  A shaped charge AT mine produces a direct-energy self-forging fragmentation (SFF) warhead capable of penetrating the armor on the belly of the vehicle or on its side for horizontal-effect mines.  The explosive charge of the mine is directed into the tank creating spalling metal that kills the crew.  Most scatterable AT mines use a shaped charge warhead.

Antipersonnel (AP) Mines.  AP mines are designed to kill or wound personnel.

Types of Sensing.  Although AP mines can be fused in many ways, the three primary methods used are

· Pressure.  Pressure fuzes are activated by stepping on the mine itself or an attached device.

· Trip wire.  Trip wires can activate fuzes by either pull or tension release.  If the wire is pulled taut or cut, it closes an electrical circuit that sets off the mine.

· Command detonated.  Command detonated mines are activated by friendly forces or the enemy when the intended target is in the causality radius of the mine.  A command detonated mine may be detonated with either electrical or electro-magnetic impulses.

Types of Warheads.  The three types of warheads are

· Blast.  The blast AP mine is designed to cripple the foot or leg of the person who steps on it.  It can also burst the tires of a wheeled vehicle that passes over it.

· Bounding fragmentation.  A bounding frag AP mine throws a canister into the air when activated.  The canister then bursts and scatters shrapnel in a 360-degree arc.

· Directed fragmentation (frag).  The directed frag AP mine propels fragments in a general direction determined by the design of the mine.  Normally the area of the directed frag AP mine is between 15 and 60 degrees.

U.S. Mines.

Color Characteristics of US Mines.  The table below gives the color characteristics of US mines.

	Type of Mine
	Color Characteristic

	High explosive
	Olive drab with yellow markings

	Chemical
	Gray with green markings

	Practice
	Blue with white markings that read, “PRACTICE”

	Inert
	Red EOD sticker with yellow lettering and serial number


US Antitank Mines.  

· M15 heavy antitank mine (see diagram below)

	Characteristics
	Functioning
	Effect

	· Contains 22 lbs. of Composition B explosive encased in steel

· Contains secondary fuze wells on the side and bottom

· Total weight is 30 lbs
	When armed, the mine is activated

· By pressure of 350-750 lbs on the pressure plate

· If using the M624 tilt rod fuze, deflecting the tilt rod 15 degrees
	· M-Kill

· Possibly a K-Kill with M624 fuze
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M15 Antitank Mine

· M19 nonmetallic heavy antitank mine (see diagram below)

	Characteristics
	Functioning
	Effect

	· Contains 21 lbs of Composition B explosive encased in plastic

· Contains two secondary fuze wells on the side and bottom

· Total weight is 28 lbs
	When armed, pressure between 350 to 500 lbs on the pressure plate
	M-Kill
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M19 Antitank Mine

· M21 heavy antitank mine (see diagram below)

	Characteristics
	Functioning
	Effect

	· Contains 11 lbs of Composition H6 explosive encased in steel

· Has no secondary fuze wells

· Total weight is 17.5 lbs
	When armed, 

· Minimum pressure of 290 lbs on the pressure ring

· 20-degree or more deflection (3.75 lbs. of pressure) on the tilt rod
	Main charge propels a 9-inch thick diameter steel plate in an upward direction at a velocity sufficient to penetrate the armor on the tank underbelly, causing a K Kill
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M21 Antitank Mine

US Antipersonnel Mines.  

· M14 antipersonnel mine (see diagram below)

	Type
	Characteristics
	Functioning
	Effect

	Blast
	· All plastic body with an integral fuze composed of the same material

· Contains one ounce of tetryl high explosive

· Nondetectable by metallic mine detectors
	A force or pressure between 20 and 35 lbs causes the mine to detonate
	Inflict injury (non-lethal) at contact point
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M14 Nonmetallic Antipersonnel Mine

· M16A2 antipersonnel mine (see diagram below)

	Type
	Characteristics
	Functioning
	Effect

	Bounding fragmentation
	A cast-iron shell with a one-lb TNT bursting charge
	· Pressure (8 to 20 lbs) on one or more of the three prongs of the fuze

· Pull of between three and ten lbs on a tripwire attached to the pull ring causes the striker to detonate the mine
	Bursting charge detonates one meter above the ground and has an effective casualty radius of 30 meters and a danger area of 183 meters
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M16A2 Bounding Fragmentation Antipersonnel Mine

M18A1 claymore mine

	Type
	Characteristics
	Functioning
	Effect

	Directional fragmentation
	· Contains 1.5 lbs. C-4 explosive and 700 steel pellets encased in plastic

· Is equipped with 33 meters of firing wiring attached to an electric blasting cap and an M57 power source (clacker)

· One out of six claymores contains a tester to ensure the firing wire, electric cap, and clacker functioning properly
	Can be detonated

· By command

· Using a firing device with nonelectric cap

· Using a nonelectric cap and time fuze
	· Designed to deliver lethal steel ball bearings in a fan-shaped pattern over a designated target area

· Effective casualty radius is 50 meters in a 60-degree arc, two meters high with a forward danger area of 250 meters

· Minimum back and side blast safety distances are

· 16 meters in a covered position

· 100 meters in an uncovered position 
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M18A1 Claymore Mine

Mine Employment.  Conventional minefields can be either

· Protective

· Tactical

· Point

· Phony

· Interdiction

One form of protective minefield, which any Marine regardless of MOS may be called upon to set up is the hasty protective minefield (HPMF).  HPMFs are used as part of a unit’s defensive perimeter.  Mines are emplaced outside hand grenade range but within the range of small caliber weapons.  The emplacing unit picks up all mines upon leaving the area, unless enemy pressure prevents mine retrieval or the minefield is being transferred to a relieving unit commander.

An HPMF is a relatively small field, which can be set up quickly.  It is used to cover small avenues of approach or dead spaces that weapons systems cannot hit in your defense.  The remaining minefields the US employs are covered in B1341, Engineers in the Offense/Defense (specifically B1341 student handout, Section III, Mine Warfare).

Firing Devices.  A firing device performs the function of a mine fuze by providing an alternate means to detonate the mine.  A firing device is normally used in conjunction with a standard fuze, so a mine will have two separate explosive chains.  The purpose of the second firing chain is to prevent the enemy from disarming or removing mines.  When used for this purpose, the firing device is called an anti-handling device (AHD).  It is designed to function by detonating the attached mine or another explosive charge nearby if unauthorized personnel attempt to remove or tamper with the mine.

Firing devices are used in the secondary fuze wells of the M15 and M19 AT mines.  The M142 is still maintained in the inventory; however, this device is currently not utilized.  The purpose for mentioning the M142 along with how it is utilized is to inform you that most countries still employ either manufactured or expedient anti-handling devises on their landmines.

M142 Multipurpose Firing Device.  (See diagram below.)

	Characteristics
	Functioning

	· Olive drab plastic body with metal firing pin and spring

· Packaged with fasteners, base coupling, and trip wire

· Replaced the M1A1, M1, M3, and M5 firing devices
	· Can be set in one of four modes:

· In the pressure mode, a force of 25 or more pounds is required.

· In the pull mode, a force of seven pounds or more is required.

· The pressure release mode requires two pounds minimum to prevent functioning.

· Cutting a taut trip wire in the tension release mode will activate the device.

· Each M142 multipurpose firing device comes packaged in a can with full instructions for setting up either of the four modes
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M142 Multipurpose Firing Device

Scatterable Mines.  Scatterable mines are mines laid without regard to classical pattern that are designed to be delivered by aircraft, artillery, missile, or ground dispenser.

All scatterable mines have a limited active life and self-destruct after their active life has expired.  The duration of the active life varies with the type of mine and delivery system.

As with conventional mines, scatterable mines are either AT or AP.  Scatterable mines are much smaller in size and weight than conventional mines.  Due to their small size, reduced explosive, and possibility of landing with an improper orientation, scatterable AT mines have less chance of killing a vehicle than conventional full-width AT mines.

Scatterable AT Mines.  All U.S. scatterable AT mines (except the M56 helicopter delivered mine) have similar functional characteristics (see diagram below).  They

· Are cylindrical in shape

· Weigh 3.2 pounds

· Have a 1.3 pounds of RDX explosive as the main charge

· Have a magnetic-induced fuze and a SFF warhead

The warhead is bi-directional, meaning it can fire from the top or bottom.  Each mine comes with a self-destruct mechanism.  The differences in the mines are the

· Dispensing system

· Arming mechanism

· Self-destruct time

[image: image48.png]Safing and arming
Booster mechanism

charge  Clearing
charge





Scatterable Antitank Mine

Scatterable AP Mines.  With the exception of the area denial artillery munition (ADAM), all US scatterable AP mines are cylindrical-shaped and have a combination blast fragmentation warhead (see diagram below).  Each mine weighs 3.2 pounds and has a 1.2-pound explosive charge and eight trip wires (four on top and four on the bottom).  The trip wires deploy upon impact up to 40 feet from the mine.

The charge detonates upon activation, shattering the mine's metal casing to produce shrapnel which is propelled upward and outward.  The casualty radius is 15 meters.  Additionally, each mine comes with built-in anti-handling devices and a self-destruct mechanism.

[image: image49.png]Tripwice  S3fing and arming

oover 0B mechanisa
Main charge
vy Boaster
peltet
o

™ fragmenuing

body
Powst Tripwire

supply port




Scatterable Antipersonnel Mine

Scatterable Mine Employment.  

· Area denial artillery munition (ADAM) (see diagram below).  ADAM mines are delivered by the M198 155mm howitzer with each round containing 36 mines.  The mines are wedge shaped and have a bounding fragmentation warhead.  Each mine weighs 1.2 pounds and has an explosive charge that weighs 21 grams.  The mines come with either a 4- or 48-hour self destruct mechanism.  Upon impact, each mine deploys up to seven tripwires; 20 percent come with a built-in antihandling device.  Once the mine is tilted, jarred, or tension is applied to any tripwire, the mine is activated and bounds two to eight feet and detonates.  The casualty radius is between six and ten meters.

[image: image50.png]



Area Denial Artillery Munition (ADAM)

· Remote anti-armor mine (RAAM).  RAAM is the anti-armor equivalent of ADAM.  Each artillery round contains nine mines.  The mines also have a 4- or 48-hour self destruct mechanism pre-set at the factory.

· Gator.  Gator is the means by which the US can emplace scatterable mines using fixed-wing aircraft.  A-10, F-6, F-4, F-111, B52, FA-18 or AV8B aircraft can deliver the mines.  Gator delivers both AP and AT mines.  The Air Force version delivers 72 AT mines and 22 AP mines per dispenser; the Navy version, 45 AT and 15 AP mines per dispenser.  All the mines have a field-selectable self-destruct time of 4-hours, 48-hours, or 15 days.  All AP mines have built-in AHD; AT mines contain none.

· Ground emplaced mine scattering system (GEMSS).  GEMSS is a trailer-mounted system that wheeled or tracked vehicles can tow.  The dispenser consists of two magazines; each magazine holds 400 mines.  The mines are ejected from the trailer to a distance of 30 meters.  The system has an effective emplacement speed of five to eight miles per hour that allows all 800 mines to be dispensed in about 15 minutes.  GEMSS emplaces both AT and AP mines.  The operator can set the self destruct time for five days or 15 days.

· Flipper.  Flipper is a manual, auxiliary dispenser designed to emplace the same AP or AT mines used by GEMMS.  Mines are loaded by hand into a feeder chute and dispensed in a 35-meter arc from the host vehicle.  Flipper can be mounted on dump trucks, five-ton cargo trucks, or HUMVEES and weighs approximately 130 pounds.

Volcano.  Volcano is a multiple-delivery mine system intended to replace the M56 helicopter-delivered mine system, the GEMSS, and the Flipper.  Volcano provides a single mine delivery system capable of being dispensed from the air or the ground.  The system uses modified Gator mines and consists of three components—the M87 mine canister, the M139 dispenser, and the vehicle specific mounting hardware.  The mine canister is prepackaged with five AT mines, one AP mine, and a propulsion device inside a tube housing.  The mines have a field-selectable self-destruct time of 4-hours, 48-hours, or 15 days.

· Modular pack mine system (MOPMS).  MOPMS is a man-portable, 162-pound, suitcase-shaped mine dispenser that can be emplaced anytime before dispensing mines.  The dispenser contains 17 AT mines and four AP mines and can be activated by remote control or using a blasting machine.  Once activated, the mines are propelled from the dispenser to a distance of 35 meters in a 180-degree arc around the container.  Once dispensed, mines cannot be recovered or reused.  If mines are not dispensed, the container may be disarmed and recovered for later use.

Foreign Mines.  Regardless of MOS, every Marine must be prepared to encounter landmines when deployed to a foreign country that is currently or has been involved in conflict.  The appendix contains some of the more common foreign mines you are likely to face throughout the world; it is not all encompassing but a guide on how to identify and avoid some of the more than 2,000 types of mines known to have been or are currently in production.

As soon as you can positively identify mines, you must notify higher with as much information as possible.

Mine Awareness.  Mine awareness should actually be entitled mine/UXO awareness.  If only mines are emphasized, ordnance (bomblets, submunitions) may be overlooked, and it has equal if not greater killing potential.  The main objective of mine awareness is to save lives, so it is important to ensure that Marines are well-informed and thoroughly trained.  This handout outlines the tasks needed for Marines and units to survive in a mined/UXO environment.

Mine awareness should be emphasized at all levels of command, and it involves Marine and leader skills.  Marine skills are a mix of individual and collective tasks that are required for an element to maintain its combat effectiveness in and around a mined environment.  Note that a Marine’s basic mine-awareness skills are critical to his and the unit’s survival.  Leader skills involve planning missions, assessing situations, and tracking/disseminating mine information.  A unit must be proficient in all mine-awareness skills to effectively operate in a mined environment.

Marine skills involve individual and collective tasks that are required for basic survival in a mined/UXO environment.  They include

· Minefield indicators

· Probing techniques

· Mine-detector operation

· Extraction drills

· Survival rules

· Casualty treatment\Evacuation drills

Landmine and Booby Trap Indicators:  The table below lists indicators that may warn of buried mines or hidden booby traps in the area.

	Indicator
	Remarks

	Damaged vehicles
	Vehicles can be friend or foe; mines do not discriminate.

	Entering choke points
	· Intersections and approaches to bridges channel vehicles into tight areas making hits more probable.

· This same philosophy applies to foot mobile personnel as well.  Pathways through dense foliage, between buildings, and entryways are key mine areas.

	Entering from bright sunny areas into shady areas
	The eyes take time to focus limiting your visual indicators.

	Any attraction that takes away your focus from the road or ground
	A simple road sign will take away the attention of drivers and Marines assigned as mine searchers posted in vehicles.

	Dead animals
	Animals can set off mines and booby traps as easily as a person.

	Covert warning signs
	Most forces will try to protect their own forces and the local population by informing them of mine location using

· Broken branches

· Objects in or scratches on trees

· Stones in a pile or that look out of place

· A pile of trash nearby.

	Avoidance by the local population
	Whether the population has been informed of mine locations or not, they will soon learn to avoid the area.  Watch where the locals walk or drive and where they avoid.

	Signs of digging
	· Usually the dirt will be disturbed and discolored.

· If the mines were buried some time ago, usually a depression will have formed from the soil settling.

	Differences in the amount of moisture, dew, or frost
	Mines heat up and cool down at slower rates then the dirt around them.

	Holes or grooves in the asphalt
	Water-filled potholes serve as a great location for mines.

	Obvious or poorly concealed evidence
	· Wires on the road surface or extending onto the shoulder.

· Mine-peculiar supplies nearby such as arming wrenches, shipping plugs, packing paper, crates, and safety collars from fuzes.

	Differences in vegetation
	Differences in plant growth, wilting, changed colors, or dead foliage indicate concealment attempts.

	Disturbances in tracks
	Disturbances in previous tire tracks or footprints.

	Vines or wires above a road
	These items may serve as trip wires to catch the antennas of command vehicles such as; HMMWVs, AAVs, and tanks.  Thus the commander and their communication assets are taken out of the fight immediately.


Booby Traps.  Booby traps are a psychological weapon.  They

· Cause unexpected, random casualties and damage

· Create an attitude of uncertainty and suspicion in the enemy's mind, lowering his morale and inducing a degree of caution that restricts or slows his movement

· Are particularly suited for use in

· Urban areas

· Structures

· Places where mines are easily detected

Categories of Traps.  Booby traps are designed to be activated by persons carrying out their normal duties or to take advantage of human nature.  The first design feature cannot be specifically guarded against because nothing about booby traps or their situation to cause suspicion.  The second design feature is that it can often be detected because they are designed to make a person do something.  The table below describes the traps that fall in this second category.

	Trap
	Description

	Bait
	· Usually consists of objects that arouse someone's interest; often consists of attractive or interesting items that have apparently been left behind or discarded during a rapid evacuation

· Two of Hollywood’s great examples of the bait booby trap are from the movie, 

· “Platoon”.  An NCO finds an ammo can full of maps in a VC camp.  He knows the information is valuable and needs to be taken to the platoon commander.  He picks the can up and a booby trap explodes killing him.

· “Full Metal Jacket”.  A Marine leans over to pick up a stuffed animal while his platoon is clearing an area of Hue city during the Tet Offensive.  A booby trap linked to the animal explodes and kills him.

	Decoy
	· Most common one consists of two traps—one designed to be detected (but which may be a dummy); the other, activated while the first is being dealt with

· Example:  An enemy body is booby trapped with an intentionally  located device.  As you attempt to render it safe, a different booby trap is detonated.

	Bluff
	· Is a hoax; usually consists of a dummy trap

· Example:  Material put together in a predominant location while you are clearing a building which forces you to slow your advance

	Double bluff
	· Only appears to be a bluff—the person clearing traps thinks the trap is safe or can be disarmed

· Relies on a reduced awareness and alertness caused by repetition

· Example:  The enemy sets a number of traps that are disarmed when the detonating cord is removed from the charge.  The double bluff is achieved by setting another trap that appears to be the same but which actually explodes when the detonating cord is removed from the charge.


Components and Principles.  The two general types of traps are

· Explosive.  Explosive traps

· Can be either electric or non-electric

· May use either a standard firing device or an improvised firing device

· May have the firing device directly or remotely connected to the charge

· Regardless of the type of firing device, all generally consist of the 

· Firing device

· Power source (battery for example)

· Connection (usually det cord or electric wire)

· Blasting cap

· Main charge

· Nonexplosive.  Nonexplosive traps

· Are typically used in tropical or rain forest regions where ideal construction materials abound and concealment is relatively easy

· Have no prescribed procedures for clearing nonexplosive traps—each must be cleared according to its nature.  The vegetation is may be too thick to move through with only a small gap allowing movement.  Thus the gap may have a pungy pit or branch with spikes driven through it connected to a trip wire, which will release it into the gap.

Evacuation Drills.  A well-developed, well-rehearsed evacuation drill is necessary to extract an individual or a unit from a mined area.  Units must develop evacuation drills for dismounted and mounted operations.  Each type of operation should include two drills—one

· Using a mine detector (mounted extraction)

· Without using a mine detector (dismounted extraction)

Mounted Extraction.  To conduct mounted extraction, 

· The convoy commander halts the convoy and reports to higher headquarters.  No vehicles move and no troops dismount unless directed to do so.  Elements provide 360-degree security from vehicles.

· Troops thrown from vehicles should not move.  Personnel are extracted by using dismounted evacuation procedures if electronic detectors are not available.

· The senior leader, if engineers are not available, assesses the situation and directs vehicles to back up along the entry-route tracks.

· If an immediate threat exists, occupants of damaged vehicles evacuate out the rear of the vehicle and along the vehicle-entry tracks.  If no immediate threat exists, occupants of damaged vehicles remain in the vehicle until it is extracted.

· Engineers, if available, sweep the area and provide a cleared path for movement.  They

· Clear a lane that is wide enough for the towing vehicle

· Use all available tow cables to increase the distance before towing if an M88 is unavailable (Remember, an M88 has a wider track base than other tracked vehicles.)

· Ensure that

· All towing shackle sets are complete and mounted

· The towing vehicle has tow cables on the front and rear, if possible.

· Rear cables are attached to the lower mounts to allow the crew to recover the vehicle without touching the ground

· Pull vehicle out at least two-vehicle lengths before switching to a tow bar.  When towing a vehicle after a mine strike, the chance of fire is greater because of possible damage to the vehicle.

· Provide first aid and conduct casualty evacuation or have medics provide treatment and medical evacuation

· Guide vehicles through the safe area

· Mark, record, and report the threat

Dismounted Extraction.  To conduct dismounted extraction,

· All personnel freeze and crouch into a low-sihouette position.  Be cautious when making this movement to ensure that you do not detonate another mine.  If you wear a protective mask on your hip, do not allow it to come in contact with the ground because contact may detonate a mine.  Do not help casualties because you could also become a casualty.

· The leader designates a security element and a Marine to assist in casualty evacuation.

· Marines extract along the path they entered.  If possible, they step in the same places as before; if impossible, they probe their way out.

· The security element, consisting of individuals who are not in the minefield, sets up security for the unit.

· The Marine extracting the casualty

· Probes a 1-meter wide path to the casualty and marks the cleared path with foot powder or marking tape as it is probed

· Probes around the casualty to clear the area

· Performs first aid

· Carries the casualty out of the minefield along the cleared path.  (Stretcher parties do not enter the area unless a 2-meter wide path has been cleared to the casualty.)

· The unit marks the threat and assembles back at the rally point.

· The unit reports the incident when it is 50 to 100 meters away from the minefield.  If Marines are in the minefield and radio transmission is required, move the transmitter at least 300 meters from the minefield to prevent accidental mine detonation from the radio signal.

· The unit provides first aid and conducts casualty evacuation or has medics provide treatment and medical evacuation.

· The unit continues the mission.

Survival Rules.  Many of our allies have extensive experience in mine operations.  Canada has produced several manuals and videotapes on mine awareness and has developed the following survival rules.  These rules are very practical and can be applied to our Marines as well:

· If you did not drop it, do not pick it up.

· All terrain and structures are potentially mined or booby-trapped.

· Beware of areas associated with basic human needs; they could be mined or booby-trapped.

· Immediately report all confirmed or suspected mines.

· Leave mine disposal to the EOD personnel and combat engineers.

· Avoid touching or removing foreign objects, no matter how attractive; they could be mined or booby-trapped.

· Mark and avoid UXOs if possible.  Consider them unstable.

· Develop and rehearse effective evacuation drills.

A convoy provides better protection against mine and UXO threat than a single vehicle.  In convoy movement, some rules of thumb should be followed:

· The lead vehicle should be one of the heaviest (2 ½ -ton, 5-ton) vehicles in the unit and be hardened against a mine threat.

· A high-mobility, multipurpose, wheeled vehicles (HMMWV) or a HEMMT should not lead a convoy unless absolutely necessary.  These vehicles are extremely vulnerable to mine and UXO threat and are difficult to harden without commercial products.

Casualty Treatment and Evacuation.  Casualty treatment and evacuation should be a part of every mission order.  Incorporate the following elements into the unit SOP:

· Reassure the casualty

· Do not panic and create another casualty

· Call higher headquarters at the earliest opportunity; request a specialist engineer and medical help as soon as possible

· Extract yourself and mark the path as you go

· Re-enter along the marked path

· Clear a path to the casualty

· Administer first aid

· Recover the casualty

· Mark the area after it is clear, record it on the map, and report to higher headquarters

Ensure that Marines understand these rules.  Emphasize that rushing to help a mine victim can lead to the rescuer becoming a casualty.

Medical personnel and combat lifesavers should anticipate and train for the following injuries:

· Blast injuries with fragments embedded

· Burns

· Fractures

· Traumatic amputations

· Blunt trauma

· Psychological anxiety reaction

Leader skills in effective planning, risk management, and mine-data tracking/dissemination can greatly enhance force protection and reduce casualties in a mined environment.  Unit leaders must train themselves and their subordinates on mine-awareness tasks.

Hasty Protective Minefield Record.  (See sample record on next two pages.)  The table below lists the steps to emplace a HPMF and record it on a DA Form 1355-1-R, Hasty Protective Minefield Record.

	Step
	Action

	1
	Conduct a thorough leader's reconnaissance to determine location and size of minefield.  Identify mine locations that

· Cover likely avenues of approach

· Enhance key weapons systems

· Cover dead space

	2
	After the reconnaissance, emplace the mines but do not arm them.  As mines are being emplaced, identify a point on the ground between the minefield and the unit's position.

	3
	Mark this point on the ground with

· A stake

· An inverted artillery cartridge case

· Some other item that can be placed in the ground and easily located when the time comes

	4
	Designate this point as the reference point (RP).

	5
	Annotate the RP at the center of the concentric circles on the form.

	6
	From the RP, visualize the mines as running in rows parallel to the unit position.  Doing so simplifies recording and makes retrieval quicker and safer.  By international agreement, the row closest to the enemy is designated row A; succeeding rows are designated B, C, D, etc.  Two or three rows are the expected limit on HPMFs.

	7
	Orient the form to magnetic north and fill in the enemy portion of the azimuth block.  The enemy arrow should point to their location relative to you.

	8
	To ensure the entire minefield will fit within the form and establish your scale, use the following formula:

Distance from RP to the farthest point in the field + 10 paces
=

The scale

4

NOTE:  Add 10 paces as a safety factor.  Divide total by 4 because there are 4 concentric circles.

Example:

90 paces + 10 paces
=

25 paces

4



	9
	From the RP, select a point 15 to 25 paces to the right of the first mine laid and measure the magnetic azimuth.  This point, called B1 (if there are two rows), marks the beginning of the second row.

	10
	Place a marker at B1 and record the azimuth and distance from the RP to B1.

	11
	Measure the azimuth and distance to a point 15 to 25 paces from the first mine in row A.

	12
	Place a marker at this point and recorded it as A1.

	13
	Measure the distance and azimuth from A1 to the first mine and record them.


	Step
	Action

	14
	Measure the distance and azimuth from the first mine to the second, and so on, until all mine locations for row A have been measured and recorded.

	15
	From the last mine, measure the distance and azimuth to a point 15 to 25 paces to the left of the row.

	16
	Place a marker at this point and record it as A2.

	17
	Repeat steps 13 through 16 for each row in the minefield.

	18
	From the RP, record the azimuth and distance to B2.  From B2, record the azimuth and distance to A2.

	19
	Choose a landmark that is easily identifiable terrain or a man-made feature that will be recognizable after an attack.

	20
	Measure the azimuth and distance from the landmark to the RP and record it.

	21
	Complete the tabular and identification blocks on the DA Form 1355-1-R.


Once the 1355-1-R is completed, arming can begin.  The table below lists the steps for arming the HPMF.

	Step
	Action

	1
	First arm the mines nearest the enemy allowing Marines to safely work their way back to the platoon/company position.

	2
	Remember to

· Remove all excess soil and packaging materials from your minefield.

· Save all fuse safety pins and clips.  

	3
	Bury all fuse safety pins and clips 30 centimeters behind

· The row marker

· The RP

· Any easily identifiable, accessible location 

	4
	Note the burial locations from step 3 in the remarks section (tabular block) of the DA Form 1355-1-R.
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DA Form 1355-1-R.  Hasty Protective Minefield Record
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Engineer Quiz
From the following historically-based scenario, identify what engineer unit is capable of completing specific engineer tasks.

The following scenario is taken from FMFRP 12-102, “The 9th Australian Division Versus the Africa Corps.”

Your enemy is well seasoned and battle tested.  It is an armored division, reinforced with air support and artillery.  The date is 06 April 1941.  Several days ago, Rommel’s Africa Corps began a counter-offensive, and only the Australian 9th Infantry Division, commanded by MajGen Morshead, was to stand in his way.  Rommel was going after the Suez canal.  Having driven 900 miles from Tripoli (his support base), his lines of communication (LOCs) were becoming badly extended.  He needed Tobruk as a resupply base.  Additionally, the Tobruk-controlled road networks were vital to his movement since the desert sands to the south of the coastal road made travel extremely difficult for his motorized forces. 

Refer to the map below.  As you can see, the terrain surrounding Tobruk is broken by several steep cliffs with wide plateaus in between.  Also, you can see that in their earlier occupation, the Italians had built a partial tank ditch, which varied from 2 to 12 feet deep.  The Italians had also emplaced concertina wire around most of the perimeter and installed minefields in a few locations.
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Map of Tobruk and the Defensive Plan

General Sir Archibald Wavell, Commander in Chief of the Middle East and N. Africa, chose to defend the Tobruk with a stationary force, while harassing the Germans with a mobile armored force externally.  The Tobruk garrison was MajGen Morshead’s responsibility.

Here is how he chose to defend it

· He had three concentric lines of defense:  Red, Blue, and Green.

· He had the 9th  Infantry Division and four British artillery regiments with which to defend.  As you can see, 

· He placed his battalions of the 9th Division two up and one back on the Red line perimeter

· On the perimeter, the defense was composed of over 150 individual strong points, which had a medium and light machine gun and an anti-tank gun.

· The strong points were surrounded and tied together with wire obstacles and mines.

· He had a mechanized counterattack force, his reserve elements, and artillery placed at the Blue line.
· Finally, the rear area support personnel would hold the Green line.

Note the airfield near the sea that was so vital to facilitate air support during the siege.

· Here is his concept of the defense:

· No ground should be given up.

· He would dominate no-man’s land by extensive nightly deep patrolling.

· No effort should be spared in improving defensive positions and obstacles.

· The defense should be organized in depth, with a large mobile reserve.

The Red line was 9 miles from Tobruk and 28 miles long.

Now, imagine that General Morshead has got a Marine Expeditionary Force’s engineer assets at his disposal.  He can get engineer support from several different organizations, each task organized to provide different types of support.

Engineer Quiz Questions
1.  What would be the primary engineer organization to provide that close engineer support on the Red line (countermobility and survivability)? 

a. Engineer Support Bn (ESB)

b. Combat Engineer Bn (CEB)

c. Marine Wing Support Squadron (MWSS)

2.  What would be the primary engineer organization tasked with producing water and providing power and utilities support for the entire force?

a. Marine Wing Support Squadron (MWSS)

b. Combat Engineer Bn (CEB)

c. Engineer Support Bn (ESB)

3.  What engineer organization would be located primarily along the Blue and Green lines providing heavy engineer support to dig in artillery, vehicles and supplies (survivability)?

a. Combat Engineer Bn (CEB)

b. Engineer Support Bn (ESB)

c. Marine Wing Support Squadron (MWSS)

4.  What engineer organization would provide engineer support and maintain the facilities around the airfield?

a. Engineer Support Bn (ESB)

b. Combat Engineer Bn (CEB)

c. Marine Wing Support Squadron (MWSS)

5.  What Marine engineer organization has the largest amount of heavy equipment such as; graders, backhoes, bulldozers, and excavators which would have the mission to create and maintain LOCs (roads) for logistics and enabling mobile counterattack forces to move quickly inside the perimeter?

a. Marine Wing Support Squadron (MWSS)

b. Engineer Support Bn (ESB)

c. Combat Engineer Bn (CEB)

6.  What engineer organization would have the primary responsibility of setting up wire obstacles and emplacing minefields?

a. Combat Engineer Bn (CEB)

b. Engineer Support Bn (ESB)

c. Marine Wing Support Squadron (MWSS)

7.  Keep in mind, the General’s scheme, “No effort should be spared to improve the defense.”  Sounds like his main effort, right?  Can we divert elements from the MWSS and ESB to assist in that effort? 

a. Yes

b. No

8.  What engineer organization would most likely move up to support CEB setting up obstacles, digging anti-tank ditches, and fighting positions, and emplacing minefields?

a. Engineer Support Bn (ESB)

b. Marine Wing Support Squadron (MWSS)

c. Host nation support

9.  What engineer organization would be able to provide heavy equipment support to move earth in order to support the MWSS with creating or repairing an airfield?

a. Engineer Support Bn (ESB)

b. Combat Engineer Bn (CEB)

10.  What engineer organization would have the primary mission to get the force across a river? 

a. Combat Engineer Bn (CEB)

b. Engineer Support Bn (ESB)

c. Marine Wing Support Squadron (MWSS)

So what happened?  Here is a snapshot of how this defense worked on 14 April 1941.  Several skirmishes had already occurred.  On this particular night, the German engineers were leading the assault.  They had already breached the tank obstacles through clandestine activity during the night.  The 5th Panzer Regiment was to begin the attack at 0400.  Engineer guides were to lead the mounted units to the breach, which was several hundred meters away from the attack position.  In the darkness, the German units became mixed and confused.  They had to pause to reorganize and reorient.  The Australians called in fires on the column, inducing more havoc.  In the commotion, the engineer guides became disoriented and led the attackers directly across the front of the defenders.  Finally, the Germans entered the perimeter—the fog covered their movement through the breach, but their infantry had taken serious casualties.  The lead element proceeded directly through the strong points and proceeded toward the British artillery battalions (and Australian anti-tank artillery).  As they closed with the artillery batteries, the British and Australian gunners engaged.  Even though they did not have armor piercing shells, the close range and accuracy stopped the Germans.  Several tanks were destroyed.  Trying to outflank the batteries, they were engaged on both sides by the mechanized infantry and tank forces.

Back at the strong points, the Australians kept up the fight, preventing follow-on forces from entering the breach.  After the lead tanks turned around, they ran directly into the follow-on elements, creating a confused battle field.  As the Germans attempted to introduce their own close support artillery and AT guns, accurate sniper fire from the strong points killed  their crews.

Although this account has been dramatically abridged, you can see how the engineer effort (obstacles, internal LOC, survivability, etc.) was an effective force multiplier in the conduct of the defense.  The Australians were asked to hold Tobruk for at least two months.  They held off the Germans for almost 8 months (242 days) before the Germans pulled back.  (The Germans did succeed in capturing the fort the following June.)  This account was taken from FMFRP 12-102, “The 9th Australian Division Versus the Africa Corps:  An Infantry Divisions Against Tanks – Tobruk, Libya, 1941.”  The author concludes on page 42, 

“The prime cause of the German failure at Tobruk were piecemealing of forces, a poor assessment of the garrison’s defensive strength, and overconfidence.  These factors affected the ability of the assault forces to retain the initiative and to hold, reinforce, and expand their penetration….General Morshead, on the other hand, limited his objective to holding Tobruk at all costs.  He was successful because he took the initiative away from the Germans, going on the offensive with a defense based on a program of deep patrolling, air and artillery interdiction, and aerial reconnaissance.”
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