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Mechanized And Countermechanized Operations

Historical Perspective.  When considering mechanized operations, it is common to picture German panzer divisions rolling across the steppes of Russia in massed tank formations, firing their main guns, and maneuvering against equally large formations of T-34s.  However, while armor was often the decisive arm on the eastern front, each of the other aspects of combat power played a critical role in the victories both sides realized during the war.  In fact in its truest sense, successful armored/mechanized operations relied upon the total combined arms integration of a force's complete array of combat capabilities.  In those instances where mechanized operations were unsuccessful, that failure can often be traced to a disregard for, or a breakdown in, combined arms tactics on the part of the losing force.

In the years between the world wars, the Germans first developed the tactics that dictate close and effective coordination between infantry and armor.  Although theorists, like Fuller and Liddell-Hart of Britain or De Gaulle of France, advocated the integration of tanks and infantry to create a mechanized combined arms force, it was primarily the Germans (Heinz Guderian and Erich von Manstein) who successfully wed the infiltration tactics of the western front and the hardware innovations of the period (internal combustion engine, aircraft, mobile artillery, and wireless communication) that resulted in the tactics of blitzkrieg, also known as, “lightning war,” a swift, sudden military offensive usually by combined arms and land forces. 

This is not to say that Allied (primarily British and French) successes with tanks and infantry during World War I on the western front were insignificant.  Rather, by the standards of World War I, Allied attacks with tanks in 1917 and 1918 were smashing successes.  However, the Allies’ approach to armored warfare was one in which the tank was employed as a mobile bunker or pillbox that could support the advancing infantry.  Thus the pace of the attack remained that of a man on foot, and the objective of the attack continued to be the mass penetration of the barbed wire protected trenches, as it had been since 1914.

The distinct difference between the use of tanks and infantry by the Allies during World War I and the newly formed German panzer units was the relationship between the individual arms (armor, artillery, and infantry).  As stated above, the Allies used tanks to support the foot-mobile infantry attack.  Inherent to the blitzkrieg concept was the employment of tanks as the decisive arm, which would set the pace of the attack and be complemented by mobile, vehicle-borne infantry and self-propelled artillery.  Freeing the tanks and vehicle-borne infantry to move as fast and as far as logistics and the limits of endurance made possible dramatically increased the overall tempo of the battlefield.

This revolutionary means of making war allowed the Germans to dictate the terms of battle well into 1942, while the rest of the major powers struggled to reshape their armies.  In the interim, the panzers proved virtually unstoppable.  Indeed, the success of German armor was so complete that German planners were unable to provide the advancing panzer corps with the logistics necessary to sustain the drive on Moscow during the fall of 1941.  Consequently without sufficient supplies, the German advance ground to a halt, providing the Soviets with the time they so desperately needed to reorganize their defenses.  When the German advance resumed, it was too late in the year to reach Moscow before the onset of the harsh Russian winter.  Although the Germans resumed their advance the following spring, by then the Russians were well on the way to recovering and were fielding their own mechanized combined arms forces.

Note that prior to actual employment on the battlefield, the panzer divisions were organized with a ratio of 16 tank companies to 10 infantry companies.  Almost immediately this ratio was deemed inadequate.  Thereafter, several years of continuous modification ensued with the organization of the panzer division changing to reflect the fielding of new equipment and the implementation of battle-tested tactics.  Eventually the typical panzer division was composed of 8 tank companies and 12 infantry companies.  This structure is generally considered the foundation for most contemporary mechanized forces.

With the arrival of the antitank guided munition (ATGM) on the battlefield in the late 1960s, the tanks versus infantry balance shifted heavily in favor of defending infantry, as was subsequently demonstrated during the 1973 Yom Kippur War.  When the battle-tested Israeli armored corps attempted to attack Egyptian infantry positions without the aid of mechanized infantry or supporting arms, they received a rude reception in the form of swarms of Egyptian Sagger missiles.  Badly stunned by the failure of their vaunted armored corps, the Israelis were forced to acknowledge what has since become axiomatic:  Although the tank possesses tremendous firepower, shock effect, and a relatively high degree of mobility, it cannot survive on the battlefield without close and continuous association with infantry forces.

Introduction.

“A mechanized operation is a tactical operation designed to maximize the ground mobility, protection, shock action, and firepower of the force to concentrate combat power rapidly against the enemy.  Combat power is generated by the massed employment of tanks and enhancing the mobility of other forces through the use of assault amphibian vehicles (AAVs), or armored personnel carriers (APCs) and infantry fighting vehicles (IFVs), and other ground mobility means.”  (FMFM 2-11)

Conversely, countermechanized operations are those operations designed to deny the enemy the capability to conduct mechanized operations.  Because the MAGTF defines the Marine Corps' posture toward combat, when the MAGTF is fighting against armored formations, it fights as an air-ground team in order to present the enemy with a combined arms dilemma.  To effectively strike our ground forces, the enemy may mass his armor.  However, massing his armor may present a lucrative target, especially if confronted with our engineering assets, to our ground attack aircraft and indirect fire weapon systems.  To avoid being attacked by Marine air, enemy armored commanders will seek to operate in forests, built-up areas, and other close terrain.  But because such terrain is ideal for dismounted ground forces to defend against armored formations, disrupting mobility and tempo, the enemy armored commander faces a no-win situation.

NOTE:  References to mechanized or armored units/forces include but are not restricted to tracked vehicles.  The terms armor and mechanized are often used interchangeably.  Furthermore, the terms antiarmor, antimech, or countermech mean the same thing. 

Mechanized Assets in the Marine Corps.  The Marine Corps has three types of armored vehicles in its inventory:

· Main battle tanks (MBTs) 

· Assault amphibian vehicles (AAVs)

· Light armored vehicles (LAVs)

Each vehicle has capabilities and limitations that dictate its employment within the MAGTF.

Main Battle Tanks.  The Marine Corps' main battle tank, the M1A1 Abrams, is the most powerful and survivable tank in the world.  Equipped with a stabilized 120mm main gun, thermal sights, and a gas turbine engine, it can make first round kills against enemy armor at ranges in excess of 3000 meters while traveling in excess of 30 mph, a capability that is not degraded by darkness or battlefield haze.  Additionally, it has one M2 .50 cal heavy machineguns and two 7.62mm medium machine guns, one of which is a coaxial for the main gun.

The mission of the tank battalion is to close with and destroy the enemy by using armor-protected firepower, shock effect, and maneuver and to provide antimechanized fire in support of the Marine Division (MCWP 3-12).
The two active duty tank battalions in the Marine Corps are

· 1st Tank Battalion located at the Air Ground Combat Center in Twentynine Palms, California

· 2nd Tank Battalion located at Camp Lejeune in Jacksonville, North Carolina

Also, two battalions are in the reserves:

· 4th Tank Battalion on the west coast

· 8th Tank Battalion on the east coast

Each battalion has four tank companies (letters A through D).  These companies each have 14 tanks (three platoons of four tanks each, and one tank each for the CO and XO), one tank retriever, and one armored vehicle launch bridge (AVLB) (see diagrams below).
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M1A1 Abrams MBT
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M88A2 HERCULES Retriever 

As tanks cannot operate safely or effectively in the absence of infantry support, the MAGTF uses tanks supported by infantry to punch holes in enemy defenses, allowing rapid penetrations deep behind enemy lines.  

Assault Amphibian Vehicles.  The AAV is the only armored personnel carrier (APC) in the Marine Corps’ arsenal and separates the Marine Corps from most other military forces in the world.  The only truly amphibious vehicle in the US inventory, the AAV can launch from amphibious shipping well offshore, swim to the beach through heavy surf, and then assault inland assisting the infantry at the objective.  
The mission of the assault amphibian (AA) battalion is to

· Land the surface assault elements of the landing force and their equipment in a single lift from assault shipping during amphibious operations to inland objectives

· Conduct mechanized operations and related combat support in subsequent operations ashore (MCWP 3-13)

The MAGTF normally uses AAVs, in conjunction with tanks, to support its infantry forces during every stage of the battle from the amphibious assault to operations far inland.

The two active duty assault amphibian battalions in the Marine Corps are

· 3d Assault Amphibian Battalion located at Camp Pendleton in Oceanside, California

· Company D geographically located at the Air Ground Combat Center in 29 Palms, California

· 2d Assault Amphibian Battalion located at Camp Lejeune in Jacksonville, North Carolina

There is one reserve battalion, 4th Assault Amphibian Battalion, with two companies located throughout the Southeast.

Also attached to 

· 3d Marines is an independent platoon located at Camp Kaneohe Bay in Hawaii

· Combat Assault Battalion is a company (on unit deployment – UDP) located at Camp Schwab, Okinawa. 

The three AAV variants are the

· AAVP7 troop carrier (see diagram on page 3)

· AAVC7 command and control (C2) variant (see diagram on page 3)

· AAVR7 recovery variant (see diagram on page 3)

Each battalion contains four to five AA companies.  These companies each have

· Three line platoons (each with twelve P7s),

· One maintenance platoon

· Additional command sections

An assault amphibian platoon can mechanize one reinforced rifle company.  In turn, an AA company mechanizes an infantry battalion, and an AA battalion mechanizes an infantry regiment.
The AAVP7 can support the infantry from its upgunned weapons station (UGWS) (or, turret/commander’s cupola) housing a MK-19 40mm automatic grenade launcher and an M2 .50 caliber machinegun, while at the same time providing light armor protection to 18 combat-loaded Marines inside.  Additionally, both the AAVC7 and AAVR7 have one 7.62mm pintel mounted medium machine gun.
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AAVP7A1 (Personnel Carrier)
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AAVC7A1 (Command and Control)


[image: image5.wmf] 


AAVR7A1 (Mobile Maintenance/Recovery)

Light Armored Vehicles (LAVs).  The LAV is the Marine Corps' armored reconnaissance asset.  Organized into light armored reconnaissance (LAR) battalions, LAVs are fundamentally used to shape the battle space for the supported Marine division commander by

· Providing information, reaction time, and maneuver space

· Preserving combat power

The mission of the LAR battalion is to conduct reconnaissance, security, and economy of force operations, and within its capabilities, limited offensive or delaying operations that exploit the unit's mobility and firepower (MCWP 3-14).

The LAR battalion may function as an independent maneuver element, or its subordinate units may support other tactical units.  LAR units may support the MAGTF or the ground combat element (GCE).

The three active duty LAR battalions in the Marine Corps are the

· 1st LAR Battalion located at Camp Pendleton in Oceanside, California 

· 2d LAR Battalion located at Camp Lejeune in Jacksonville, North Carolina

· 3d LAR Battalion located at the Air Ground Combat Center in Twentynine Palms, California

There is one reserve battalion, 4th LAR Battalion, with four companies located both on the West and East coasts.

An LAR battalion has four line companies (letters A through D).  These companies generally have

· Three LAV-25 platoons

· One weapons platoon

· An AT section

· A mortar section

The seven LAV variants are

· LAV-25, armed with a 25mm chain gun and two 7.62mm MGs (1 coax/1 pintel), and carrying three crewmen and four scouts (see diagram on page 3).

· LAV-AT (antitank), armed with a dual TOW missile launcher – called a Hammerhead – and (1) 7.62mm ring-mounted machine gun.

· LAV-M (mortar), armed with an 81mm mortar and (1) 7.62mm ring-mounted machine gun.

· LAV-C2, a command and control variant armed with (1) 7.62mm ring-mounted machine gun.

· LAV-R, a recovery variant armed with (1) 7.62mm ring-mounted machine gun.

· LAV-L, a logistics variant armed with (1) 7.62mm ring-mounted machine gun.

· LAV-AD (air defense), carrying two Stinger missile pods and a (5) barrel 25mm Gatling gun.  This variant is organic to the low altitude air defense (LAAD) community within the Marine air wing, and is not organic to the LAR battalion within the Marine division.
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LAV-25

Task Organization.  The Marine Corps is one of the few armed forces in the world that conducts mechanized operations without permanently formed mechanized infantry units.  Choosing not to form permanent mechanized infantry units, the Marine Corps instead maintains well-trained, general-purpose infantry units capable of executing a myriad of ground combat missions.

In Marine mechanized operations, the term “mechanized infantry” refers to a task-organized force of Marine infantry mounted in AAVs.  In more general terms, “mechanized infantry” is a reference to any infantry (friendly or enemy) that are riding in armored personnel carriers (APCs) or infantry fighting vehicles (IFVs).  In most of the world’s land armies, the APC or IFV is organic to a specific infantry unit where, in addition to their regular duties as infantrymen, soldiers are gunners, drivers, crewmen and mechanics of those vehicles.

Based on the terrain and the threat, the MAGTF commander may organize a mechanized force for a specific mission.  A Marine mechanized force is a task organized, ground combat force of combined arms built around an infantry or tank unit and reinforced with substantial assault amphibian assets.  Air, artillery, light armor, antitank, engineer, reconnaissance, motor transport, and other combat support and combat service support units normally support a Marine mechanized force.

Commanders at each level of command must determine the best organization for combat, normally through the process of cross attachment.  Cross-attachment is the exchange of subordinate units between units for a temporary period.  For example, a tank battalion detaches a tank company that is subsequently attached to an infantry battalion mechanized in AAVs.  The infantry battalion mechanized in AAVs detaches a rifle company to the tank battalion to create two battalion-sized task forces.

Marine units are task organized into armored

· Task forces at the regimental and battalion levels

· Company teams at the company level

Task Force.  The mix of tank, assault amphibian, and infantry at the battalion level or higher describes task forces.  The table below describes the four mixes of taskforces.
	Type of Task Force
	Description

	Tank heavy
	· Has more subordinate tank than mechanized infantry units

· The headquarters is usually that of a tank battalion

	Mechanized heavy
	· Has more subordinate infantry units mounted in tracked vehicles than subordinate tank units

· The headquarters is usually that of an infantry battalion or regiment

	Balanced
	· Is organized with an equal number of subordinate tank and mechanized infantry units

· The headquarters can be either that of

· A tank battalion

· An infantry battalion/regiment

	Tank/infantry pure
	· Has either tank or infantry units, but not both


Company Team.  A company team is created by the cross-attachment of one or more tank platoons and/or mounted or dismounted infantry platoons.  Based on METT-T, an infantry or tank battalion commander receiving tank or mechanized infantry companies may increase the effectiveness of his units by forming company teams—by cross-attaching tank platoons and mechanized infantry platoons.  Teams are cross-attached in the same manner as task forces.  The table below describes the company teams.

	Type of Team
	Description

	Team Tank
	· Tank-heavy company team

· The headquarters is usually that of a tank company

	Team Mech
	· Mechanized-heavy company team

· The headquarters is usually that of a rifle company

	Balanced team
	· Comprised like a balanced task force

· The headquarters can be either a

· Tank company

· Rifle company


The company is normally the smallest task organized mechanized element.  The tank platoon should normally be the smallest unit that is attached/detached.  The tank platoon leader must be trained to interact with controlling headquarters.  Logistical support is normally obtained from the infantry battalion S-4.  If the platoon's parent company is in the vicinity, the platoon may be able to coordinate some assistance through the parent unit; however, this support may not be available.

AAV Considerations.  As stated previously, mechanized forces in the Marine Corps are not permenant.  Infantry and assault amphibian units will organize together when deemed necessary by the situation.  Therefore, it is 

important to address the roles and responsibilities of certain unique relationships.  The table below describes these relations.

	Command Relationship
	Description

	AA platoon commander
	· Is responsible for supporting a rifle company.

· Becomes an advisor to any commander to whom he is attached (normally, the rifle company commander)

· Is responsible to the commander for the maintenance and safe operation of the vehicles

· Should be solicited for opinions on AAV employment during the planning/orders process and the tactical situation since the supported infantry commander does not normally operate with AAVs

	AA section leader (usually a staff NCO)
	· The rifle platoon's AAVs are directly under the tactical control of the rifle platoon commander

· The AA Section Leader’s relationship with the rifle platoon commander mimics the same role as the AA platoon commander with the rifle company commander, except on the platoon level.  As a result, the rifle company commander’s order that is issued to the rifle platoon commanders

· Is the same order the AA platoon commander issues his AA section leaders

· However, the AA section leaders more than likely will receive it from the rifle platoon commander to whom he supports rather than his own AA platoon commander due to the distance this mechanized unit operates on the battlefield

	AA vehicle commander (also known as crewchief or gunner)
	· Each AAV is under the tactical control of the senior infantryman (usually, the rifle squad leader) or troop commander (TC) aboard

· Will advise the TC with regard to the safe operation and employment of the vehicle

· Will man the upgunned weapons station or cupola

· Is specifically responsible for control during waterborne operations


Characteristics of Mechanized Forces.  To win in battle, leaders must clearly understand the capabilities and limitations of their equipment.  The tables below lists generic capabilities and limitations for consideration prior to employing mechanized units in combat.

	Capability
	Description

	Armor-protected firepower
	· Most armored vehicles are powerfully armed compared to their infantry counterparts.  In particular, the main battle tank is a powerful weapon that can defeat virtually any target on the battlefield and whose main gun is a high velocity, direct fire weapon that can be used against a variety of targets under a wide range of circumstances.

· An armored vehicle's armor protects against small arms fire, shell fragments, and, on heavier vehicles, some direct hits by armor-defeating munitions.  This armor-protection allows the vehicle, while under enemy fire or friendly close supporting fire, to maneuver and close with the enemy with relative immunity.

	Mobility
	· Mechanized forces can conduct ground combat operations over a broad area, operate relatively dispersed, then rapidly concentrate at a decisive time and place to exploit their mobility by hitting the enemy in several places over a short period of time.

· Additionally, tracked armored vehicles have a high degree of cross-country mobility, by virtue of their full track, normally much greater than their wheeled counterparts.


	Capability
	Description

	Shock
	· The effect of masses of large, powerful, and relatively invulnerable armored vehicles smashing through an enemy position or striking deep into the rear clearly can devastate enemy morale.  The shock can be so psychologically overwhelming that many theorists maintain that this effect is considerably more important than the actual physical destruction armored vehicles can cause.

· The more vehicles committed to the assault, the stronger the shock effect.

· Shock is best exploited using mechanized forces aggressively and en masse under combined arms.

	Extensive communications
	· Armored vehicles carry extensive communications systems:

· Vehicle intercoms

· Powerful radios

· The capability to use landlines

· Typically each vehicle has a power amplification system for its radios and can monitor at least two nets.

· Because of this, mechanized forces can operate over great distances with sophisticated maneuver and fire support plans.

	Flexibility
	· Mechanized forces can respond rapidly to the ever-changing environment of the battlefield.

· Units engaged with the enemy can, with the proper use of supporting arms, disengage and be given new assignments.

· Units can group, disperse, and quickly regroup to meet the needs of changing tactical situations.

	Size
	Armored vehicles are difficult to conceal.

· This is partially overcome by hiding armored vehicles from enemy observation until they are ready to be employed.

· However, improvements in aerial reconnaissance and satellite imagery make it increasingly difficult to hide large armored forces and the logistical support networks they entail.

	Weight
	· Many bridges and roads and some terrain will not support the weight of armored vehicles.  Bridges and roads in an area of operations may have to be modified and strengthened.

· Also, special recovery vehicles are required to rescue armored vehicles should they become mired.

· Careful selection of routes and areas of operation as well as proactive planning for necessary support can minimize this limitation.

	Noise
	· Engine and track noise will warn the enemy of the presence of armored vehicles.

· Mechanized forces can still achieve some surprise by

· Moving forward just prior to commitment

· Advancing rapidly under the cover of supporting arms.

	Visibility
	· When engaged, armored vehicle crews will close their topside hatches or “button up” and use periscopes and other protected vision devices to see.  Although the crew can still look in all directions, the field of vision is very narrow, and the vehicle is extremely vulnerable to enemy action, especially from the flanks or rear.

· Mechanized forces are susceptible to ambush by tank-killer teams when operating in close terrain (urban areas, forests, jungles, or broken country).

· Infantry forces must accompany armored vehicles in close terrain to provide security.

	Communications
	· Heavy reliance on radios for command and control (C2) makes mechanized forces vulnerable to enemy electronic warfare and/or signals intelligence efforts.

· Mechanized forces must practice radio discipline, the use of SOPs, and alternate signals in order to operate in the face of enemy electronic warfare (EW) attacks.


	Limitation
	Description

	Obstacles
	· Existing and reinforcing obstacles can severely restrict a unit’s mobility.  Trees, ponds, rivers, deep sand, mud, minefields, tank ditches and traps, and roadblocks can restrict the movement of armored vehicles or canalize them into kill zones.

· Normally, many of these obstacles are temporary deterrents that can be overcome through the proper employment of organic weapons, equipment, and personnel.

· The MAGTF’s use of engineers can facilitate the reduction of more difficult and complex obstacles.

	Terrain and weather
	· In most situations, terrain dictates the number of vehicles that can be employed but will seldom prohibit their use entirely.  The full striking power of armored vehicles is best achieved over open, rolling terrain, which permits massing and the exploitation of cross-country mobility.  Nevertheless, between the extremes of terrain—open terrain as opposed to impassable terrain—there remains considerable ground that can be traversed.

· Heavy rain, snow, fog, and other extreme climatic conditions can quickly reduce the efficiency of both vehicles and crews.

· Route reconnaissance, proper planning, and using engineering equipment to clear existing obstacles can reduce some of the negative effects of terrain and weather.

	Logistics and maintenance
	· The most decisive limiting factor for mechanized units is logistics.  Mechanized forces consume enormous quantities of fuel, lubricants, and ammunition.

· They also require considerable maintenance on a regular (at least daily) basis.

· As a result, mechanized forces will quickly grind to a halt if their logistics needs are not met.

· Logistical planning must be done concurrently with operational planning.

· Other vehicles must be specifically devoted to support mechanized units in the form of logistic (or “Log”) trains, combat trains and contact teams to closely follow the maneuver element and maintain momentum.

· With their rapid rate of movement and broad frontage, resupplying mechanized units can often be a challenging endeavor, which demands a tremendous amount of creative and proactive thinking by the commander and his staff.


Armor Protection.  During the 1980s, the MlA1 Abrams, Leopard 2, T-72, and T-80 model tanks were introduced with state-of-the-art armor protection.  The emergence throughout NATO and the Warsaw Pact of increasingly sophisticated armor—composite and reactive—resulted in reduced effectiveness of chemical energy rounds such as

· High explosive (HE) shaped-charge-type anti-armor weapons (antitank guided missiles and hand-held infantry weapons)

· Armor piercing kinetic energy rounds (the tank cannon's primary armor defeating projectile, often called Sabot or Armor-Piercing – AP).

Composite Armor.  Composite armor is plating made of layered steel and ceramic material with empty air spaces in between.

Reactive Armor.  Reactive armor is applied to the existing armor hull and turret and consists simply of explosive charges attached to the front and sides of armored vehicles that explode when hit, thereby negating the effects of shaped-charge-type munitions.

Composite and reactive armor, either separately or in combination, severely decrease the probability of kill (Pk) for frontal shots.  Reactive armor can be easily and inexpensively applied to upgrade existing T-54/55 and T-62 models, all plentiful throughout the Third World.  Additionally, the T-72 and T-80 tanks with composite armor are being exported in ever greater numbers as the former Soviet states struggle to make ends meet financially.

The 1990s have seen the emergence of countermeasure systems mounted on armored vehicles, primarily due to the proliferation of more sophisticated ATGMs and smart-submunitions on the battlefield.  Countermeasure and signature reduction are the most significant trends in armor survivability being fielded today.

Countermeasure Systems.  The most abundant of these systems are referred to as defensive aid suites (DAS) .  These systems are designed to intercept, destroy, or confuse attacking enemy munitions.  These countermeasure systems fall into two categories:

· Passive

· Active

Passive Countermeasures.  Soft kill systems confuse and divert inbound missiles with the use of munitions obscurants, such as jammers and decoys.  Examples include

· Multi-spectral smoke or aerosols that are used to defeat lasers and thermal sight

· IR jammers to defeat inbound missiles

Active Countermeasures.  Hard kill systems or active protective systems (APS) engage and destroy enemy missiles and projectiles before they impact their intended target.  APS are a close-in system of antimissile defense that creates an active fire zone of protection at a safe distance around the vehicle by launching countermunitions.

However, a major vulnerability of this type of system is the risk of potential fratricide.  When an active system is employed in close proximity to dismounted troops, the blast effects of exploding countermunitions may cause fratricide.

Current generation APS are not capable of engaging and destroying armor piercing kinetic energy projectiles.  However, as technological advances in fire control and detection increase, APS in the near future may be capable of engaging both ATGMs and tank-fired chemical energy or kinetic energy munitions (see diagram below).
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Armor Vulnerability.  The tank is the backbone of a mechanized force.  At some point in any anti-armor defense, the tank must be engaged and destroyed.  Whether protected by homogenous steel armor, composite armor, or augmented with reactive armor countermeasure systems, all tanks and armored vehicles have common inherent strengths and weaknesses (see diagram on page 3).  An understanding of the tank and other armored vehicles' vulnerabilities is prerequisite for the selection and positioning of anti-armor weapons and, ultimately, the destruction of the enemy armored force.

Dead Space.  “Visual dead space” refers to the areas surrounding a tank that the tank crewman cannot see due to the design of the tank and/or the location of the turret in relation to the hull.  Any discussion of visual dead space involves the issue of if and when an enemy tank crew “buttons-up” or closes all hatches.  Generally, tank crews only button up when they expect to receive the bursting effects of air and surface delivered fires.  The tank is not blind when buttoned up, but it still lacks constant 360-degree visibility.

“Weapon dead space” refers to areas surrounding the tank that cannot be fired upon with the tanks armament due to the elevation and depression limitations of the guns.  The combination of dead space and the size of the tank render it especially vulnerable in close-in terrain (see diagram below).
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Dead Space

Vehicle Weak Points.

Armor Placement.  Currently, homogeneous steel and composite armor cannot be constructed in sufficient thickness throughout a tank to protect it completely from armor-defeating munitions.  The reason is because the corresponding increase in weight that accompanies an increase in armor results in decreased automotive performance due primarily to strain on suspension systems.

Currently, the general rule that applies to all types or models of armored vehicles is that the

· Greatest degree of protection on tanks and other armored vehicles is on the front of the hull and the turret

· Least protection is on the rear, sides, top, and undercarriage

A flank, rear shot, or top attack shot provides the highest probability of kill (Pk).  The advent of composite and reactive armor and countermeasure systems found on some threat vehicles further underscores the necessity of firing these types of shots.

Engine Compartment.  The engine compartment is a particularly vulnerable area.  By targeting the engine with incendiary devices, such as a thermite grenade or Molotov cocktail, a tank can be stopped.  You do not have to destroy the entire engine; sufficient damage to any critical component will prevent the engine from running.  A disabled tank may still have full access to its weapons systems, however it is less difficult to destroy.

Suspension System.  The suspension system (including the track) is susceptible to attack.  Mines and obstacles may immobilize a tank. 

NOTE:  Destruction of road wheels or support rollers may slow down or hinder tank movement; however, in most instances, loss of one or two road wheels or support rollers will not stop a tank.

Fuel System.  Many threat tanks use both internal and external auxiliary fuel tanks.  The auxiliary tanks, which are approximately the size of 55-gallon drums, are mounted on the side and rear of the tank.  Though normally jettisoned prior to contact, if caught in an ambush, these fuel tanks make the tank considerably more vulnerable by

· Causing fire damage to the tank’s externally mounted systems

· Reducing crew visibility due to smoke

· Increasing the chance of separating tanks from their supporting dismounted infantry
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Armor Vulnerability

Mechanized Movement.  Tanks normally lead the mechanized formation due to the tank’s relative advantage over the AAV in terms of armor protection and main gun firepower.  When the situation permits, AAVs can support the mechanized force by following the tanks close enough to fire around the tanks and deliver suppressive fire against enemy infantry and anti-armor weapons encountered on exposed flanks.

During mechanized operations in unrestricted terrain, tanks should always lead in offensive movement formations; otherwise, speed, mobility, firepower, and survivability are reduced.  The survivability, superior target acquisition, range of weapon systems, and lethality of tank units provide the unit commander with time to develop the situation and choose an appropriate course of action.

The formation is generally based on the following criteria:

· Tanks lead in open areas or when faced with a significant armor threat.

· Mechanized infantry leads while mounted only if mechanized infantry is pure with no other anti-armor reinforcements or capabilities because of the extreme dangers of inadvertently maneuvering mechanized infantry mounted in AAVs too close to enemy forces armed with anti-armor weapons.

The desired distance between tanks and AAVs should be determined before starting the attack based on the METT‑T.

AAVs may lead tanks under certain conditions.  For example,

· An unfordable body of water or a marshy area may cause the AAVs to lead while tanks overwatch or support by fire.

· There may not be enough tanks to accompany every maneuver element, so they will be kept in reserve and used where the need is greatest.

The key consideration to remember:  If the enemy has weapons that can kill a tank, then they can easily kill an AAV.  Therefore, give serious consideration to dismounting the infantry.

Formations and Techniques for Movement.  Similar to movement techniques for ground infantry forces, the commander must consider the likelihood of enemy contact, speed, and terrain when choosing a movement formation or technique.  The standard armor formations are remarkably similar to those an infantry unit uses:

· Column

· Wedge

· Vee

· Echelons

· Line

In addition to choosing a formation for movement, the unit commander must also select a technique:

· Traveling

· Traveling overwatch

· Bounding overwatch

Traveling.  Traveling (see diagram below) is the fastest, most easily controlled technique but also the least secure.  All elements of the unit move continuously and at a constant rate.  Interval and dispersion are based on

· Visibility

· Terrain

· Vehicle weapons ranges

Commanders assign sectors of observation and fire to ensure all-around security.
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Traveling Overwatch.  Traveling overwatch is more secure than traveling but slower and more difficult to control.  The main body moves continuously, as in traveling, while the leading element moves at variable speeds, sometimes pausing to overwatch from a stationary position when the situation permits.  The leading element, as on overwatch for the main body, keys its movement to the terrain and to its ability to support the main body by direct fire.

Platoons may travel and overwatch by sections, and companies may travel and overwatch by platoon.  Normally, units moving in trace will employ the faster traveling technique.
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Bounding Overwatch.  Bounding overwatch, the most secure, but slowest movement technique, is used when contact is expected.  The purpose of bounding overwatch is to deploy prior to contact, giving the unit the ability to protect a bounding element by immediately suppressing an enemy force.

In all types of bounding, the overwatch element is assigned sectors to scan, while the bounding element uses terrain to move under good cover and concealment.  The bounding element should avoid masking the fires of the overwatch element; it must never move beyond the range at which the overwatch element can effectively suppress likely or suspected enemy positions.

The two bounding methods are

· Successive bounds.  Successive bounds occur when one unit bounds forward, and then the second element bounds to the first unit’s new position, not beyond it (i.e. “bumping”).

· Alternate bounds.  Alternating bounds occur when two units maneuver beyond each other in succession (i.e. “leapfrogging”)
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METT-T will play a key role in determining the formation and technique selected for movement.  When the enemy situation defines the probability of contact as “likely” or “imminent,” a commander should select some form of overwatch as his technique.  Utilizing overwatch positions offers two chief advantages to the attacking force:

· First, the overwatching force has a much better chance of sighting/identifying enemy vehicles than does the maneuvering force (particularly if the vehicles are buttoned up).

· Second, the overwatching force can rapidly and accurately engage any enemy sighted, thereby potentially reducing the accuracy and effects of the enemy’s fires on the maneuvering force.  For this reason, weapons such as the TOW or Javelin are ideal for use in an overwatch force.

When conducting bounding overwatch, the commander may select to utilize either alternate or successive bounds.  The type of bound selected will depend largely upon the composition of the friendly force.

For example, if all of the subordinate units under a commander’s control have similar capabilities (for example a tank company), then it makes sense to use alternating bounds because each unit has the same degree of armor protection and fire power.

Conversely, if a commander has several differently equipped units under his command, it may be wise to consider selecting successive bounds.  For example, if you are in command of Team Mech, it probably makes sense to always have the tanks in the lead; therefore the commander chooses successive bounding to afford the maximum amount of security to his mechanized infantry.

Offensive Employment in Mechanized Operations.  To best exploit the mechanized force’s offensive capabilities, tanks and mechanized infantry must work together in pursuit of a common goal.  Each element of the mechanized force provides a degree of mutual support to the other element.

Tanks support mechanized (mounted or dismounted) infantry by

· Providing mobile protected firepower

· Neutralizing or destroying hostile weapons by fire and movement

· Clearing paths through obstacles for dismounted infantry 

· Neutralizing fortified positions with direct fire

· Supporting dismounted infantry by direct fire

· Assisting in the consolidation of the objective

Infantry assists tanks and AAVs by

· Breaching or removing anti-armor obstacles

· Assisting in the neutralization or destruction of enemy anti-armor weapons

· Designating targets for tanks and AAVs

· Protecting tanks and AAVs from enemy infantry and anti-armor weapons

· Clearing bridges and fording areas

· Clearing restrictive terrain such as urban, swamp, or woodland areas

· Conducting dismounted security patrols

Maneuver Considerations.  The critical decision of whether the infantry attacks mounted or dismounted is based on the considerations in the table below.

	Tanks normally lead and infantry stays mounted when…
	Infantry leads dismounted when…

	Enemy anti-armor fires can be

· Effectively bypassed

· Suppressed by fire
	· Terrain and vegetation are restrictive

· For example, when terrain and vegetation canalizes movement into likely enemy ambush sites and minefields (e.g. urban areas and woodland terrain)

	· Terrain is relatively open

· Manmade and natural obstacles can be easily overcome
	Visibility is limited

	Terrain and weather affords good cross country mobility and visibility
	· Anti-armor fire can NOT be

· Bypassed

· Suppressed by fire

· Significant obstacles or fortified positions are encountered which both 

· May prevent mounted movement

· Cannot be bypassed


General Employment Methods.  The two general methods to employ tanks and mechanized infantry together in an attack are

· Tank and mechanized infantry (mounted in AAVs or dismounted) attack together

· Tanks and AAVs support by fire only

Based on METT-T, a combination of the two methods may be employed—called a multi-axis attack.

Tanks and Mechanized Infantry Attack Together.  This method allows tanks and mechanized infantry to advance together within mutually supporting distances of each other.  Tanks normally lead the formation in order to push armor-protected firepower forward.  Ideally, the infantry remains mounted in AAVs until such time when they will assault, relatively close to, the enemy.  However, the infantry should only remain mounted in AAVs when the enemy presents a low anti-armor threat.  The table below lists advantages and disadvantages of tnks and mechanized infantry attacking together.

	Tanks and Mechanized Infantry Attack Together

	Advantages
	Disadvantages

	Fully exploits the mechanized force’s

· Mobility

· Speed

· Armor protected firepower

· Shock action
	· Greater potential for casualties among elements of the mechanized force if enemy anti-armor fires cannot be

· Bypassed

· Effectively reduced by suppressive fires

	Mobility reduces enemy reaction time
	· Lightly armor protected AAVs 

· Are vulnerable to anti-armor weapons

· May be destroyed if employed like a tank

	Disorganizes the enemy’s defense, since his positions have normally been breached before the infantry dismounts
	AAV armor can protect against hand grenades, shell fragments, and small arms fire; however, even when enhanced appliqué armor kits (EAAK) are installed, the AAV can be vulnerable to the fires of tank and antitank guns, ATGMs, and rockets

	Conserves the mechanized infantry’s energy since they are carried by AAVs to dismount points that are short of, on, or behind the objective
	The entire mechanized force can become vulnerable to enemy fires if obstacles are not breached quickly or bypassed

	May reduce the amount of time that the infantry is exposed to enemy fires
	


Tanks and AAVs Support By Fire Only.  During planning, the commander of the mechanized force may decide beforehand to attack using the tanks and AAVs support by fire only method.  However, if during a mounted assault, surprise anti-armor fire is received in such volume that it cannot be suppressed by all immediately available fire support resources and to continue would result in unacceptable casualties, the infantry is dismounted (in defilade locations if possible).  Tanks and AAVs then adopt the support by fire only method.

For this reason, commanders usually devise plans of action that permit multiple options in execution.  For example, a plan that incorporates the tanks and mechanized infantry attack together method should also have the flexibility to incorporate the tanks and AAVs support by fire only method if the situation changes unexpectedly.

The table below lists advantages and disadvantages of when the infantry should plan to dismount from the AAVs and use the tanks and AAVs support by fire only method.

	Tanks and AAVs Support By Fire Only

	Advantages
	Disadvantages

	Obstacles prevent mounted movement and cannot be quickly breached or bypassed
	The infantry loses the mobility, shock action, and close support of the tanks and AAVs

	Enemy anti-armor capability poses a significant threat to both tanks and AAVs
	The infantry is also unsupported on the objective itself when the tanks and AAVs shift or cease-fires

	Terrain canalizes mounted movement into likely enemy ambush sites and minefields (i.e. close terrain such as urban or woodland and restrictive terrain such as defiles)
	Tanks and AAVs are not initially available on the objective to cover the consolidation

	Visibility is limited
	


Key considerations for the tanks and AAVs support by fire only method are 

· Prior planning to ensure communication can be maintained between the base of fire element(s) and dismounted infantry during the attack.  Some techniques that can overcome a potential loss of communications during the attack are pre-positioned retransmission sites and preplanned radio relay procedures.

· The scheme of maneuver and fire support plan (direct fire, indirect fire, and aviation delivered fires) must be developed concurrently and understood by all elements of the mechanized force.  Illumination and obscuration fires should be planned for whether or not the mechanized forces intend to employ these fires in the attack.  Fires are

· Primarily used to engage targets on the objective

· Also planned to isolate the objective by engaging targets on adjacent positions or along likely enemy avenues of approach

· Positive control of supporting fires between the dismounted infantry and base of fire element(s) must be maintained throughout the attack.  The infantry uses radio communication, prearranged visual signals (i.e. pyrotechnic) and/or messengers to designate targets and coordinate supporting fires.  AAVs, tanks, and other available direct fire support assets normally displace forward to new support by fire positions, as they become available.

· A sustained, heavy volume of fires helps the dismounted infantry maintain the momentum of the attack.  Suppressive fire helps compensate for the infantry’s lack of armor protection and decreased mobility.  Long-range accurate fires are employed against enemy vehicles, protected antitank guns and ATGMs, and other priority hard targets.  Remember that, with their long range and high degree of accuracy, weapons like the TOW and Javelin can be utilized from an over-watching or support by fire position to facilitate the maneuver of other forces (ATGMs, like machine guns, are not defensive weapons per se).

· The base of fire element ideally supports from covered and concealed positions.  Also, units comprising the base of fire element should regularly reposition themselves to avoid presenting the enemy with easily acquired stationary targets.

· Dismounted infantry should advance on a route that provides cover and concealment and prevents or minimizes masking of the fires from the base of fire element.  If available, engineers should accompany the dismounted infantry to breach obstacles and destroy fortified positions.

Dismounting Considerations.  Once the commander of the mechanized force decides to dismount his infantry, he chooses when and where it dismounts.  The decision to dismount must be made prior to being committed to the final assault.  Commanders normally stay well forward to personally judge the situation and make an appropriate decision of whether or not to change the dismount point.  Again, solicited input from the tank and AAV unit leaders is warranted during the planning process.  Timing is critical—dismounting too early will slow down the force’s momentum and unnecessarily exposes the infantry to hostile fire.  Remember that each situation is unique.  The commander should also take into account that speed can provide for the security of a mechanized force already committed to the final assault.  Ideally, the infantry is dismounted after forward defensive positions have been breached.

Some dismount point considerations are

· The dismount point should provide good cover and concealment, yet be as near the objective as possible to reduce the amount of time that the dismounted infantry is exposed to fires while closing with the enemy.

· Rapid dismount and good vehicle dispersion reduce the mechanized force’s vulnerability to enemy fires.  Well-understood SOPs and well-rehearsed battle drills are the foundation for rapid dismount and good vehicle dispersion.  (The diagrams below are just a few examples of dismount points.)
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Tanks and Mech Infantry Assault Together

Mech Infantry Assaults Alone
Countermechanized Assets (Anti-Armor Weapons) in the Marine Corps.  The nature of expeditionary warfare demands that the Marine Corps remains light enough to deploy rapidly, yet the realities of modern warfare dictate that the Marine Corps remains heavy enough to engage and destroy large armor formations.  This dichotomy of these dual tenets places the Marine Corps in a quandary:  with only a limited quantity of armor and anti-armor assets available, we must be prepared to confront a variety of potential enemies, many of whom continue to expand and upgrade their armor and antimechanized forces.  This dilemma has led the Marine Corps to adopt a style of warfighting that gives us the ability to win without armor parity.  In general, the anti-armor weapons found in the Marine Corps can be broken down into two categories:

· Those organic to the infantry battalion

· Those found within the MAGTF as a whole

Anti-Armor Weapons Organic to the Infantry Battalion.  The table below describes the anti-armor weapons organic to the infantry battalion.

	Description
	Illustration

	M220 Tube-launched Optically tracked Wire-guided missle (TOW) 

· TOW Section, Anti-Armor Plt, Wpns Co, Inf Bn

· 8 teams x 3 Marines + Sec Ldr = 25 Marines

· Team/Crew:  3

· Weight:

· 8,194 lb. vehicle mounted (w/equipment and crew ) (1 round = 50 lbs)

· 203 lb. ground mounted on tripod

· Max Effective Range:  3,750 m / 21.5 seconds time of flight (TOF)

· Types:

· TOW2A (conventional direct attack profile)

· TOW2B (top-down attack profile)

· Basic Load: 7 TOW missiles (1 ready / 6 stowed)

NOTE:   TOW gunners normally require approximately 150 to 300 m of missile flight to gain control of the missile.
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M220E4 TOW (HMMWV mounted)
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M220 TOW (ground mounted)

	FGM-148 Javelin Advanced Antitank Weapon System - Medium (AAWS-M)

· Javelin Section, Anti-Armor Plt, Wpns Co, Inf Bn

· 8 teams x 2 Marines + Sec Ldr = 17 Marines

· Team:  2

· Weight:

· 49.5 lbs. (full system)

· 14.5 lb (command launch unit)

· 35 lb (Javelin round)

· Warhead: tandem shaped charge

· Maximum Effective Range: 2,000m / 14.5 sec TOF

· 92%Probable hit (Ph), 90% Probable kill (Pk)
· 1,000m/4.6 seconds TOF

· Basic Load:  2 missiles per team

NOTE:  Soft launch, fire and forget weapon system.  Selectable for top-down or direct attack profile.  Will defeat any main battle tank w/reactive armor.
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FGM-148 JAVELIN Advanced Antitank Weapon System - Medium (AAWS-M)

	Mk-19 Machine Gun

· Team:  1-4 (cupola, ring mount, or tripod)

· Weight:  140.6 lb (tripod mounted)

· Max. Effective Range:

· 2,212m (area)

· 1,500m (point)

· Warhead:  40 mm HEDP grenade

· The MK-19 MG is mounted on the AAV, HMMWV, and ground-mounted on a tripod.
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Mk-19 Machine Gun


	Description
	Illustration

	M2 Browning Machine Gun (Heavy Barrel – HB)

· Crew/Team:  1-4 (cupola, ring mount, or tripod)

· Weight:

· 129 lb (total)

· 60 lb (receiver group)

· 24 lb (barrel)

· 44 lb (tripod)

· .50 Caliber round (12.7 mm)

· Max. Effective Range:  1,830 m

· Grazing Fire:  700 m

· Tracer burnout:  2,200 m
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M2 Browning Machine Gun (Caliber .50 HB)

	Mk-153 Shoulder-Launched Multipurpose Assault Weapon (SMAW)

· Assault Section, Wpns Plt, Rifle Co, Inf Bn

· 6 tms x 2 Marines + Sec Ldr = 13 Marines

· Team:  2

· Weight:  29.20 lb

· Warheads:

· 83 mm High Explosive (HE)

· 83 mm High Explosive Antiarmor (HEAA)

· Max. Effective Range:

· 250 m stationary (HE)

· 500m stationary (HEAA)

· Basic Load:  3 rockets per team

NOTE:  HE rounds are highly effective against fortifications (bunkers / obstacles).
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Mk-153 Shoulder-Launched Multipurpose Assault Weapon (SMAW)

	AT-4 light anitarmor weapon

· Team:  Any Marine regardless of MOS

· Weight:  14.6 lb

· Warhead:  

· 84 mm High Explosive Anti-Tank (HEAT)

· Max. Effective Range:

· 50% Ph/Pk 300 m stationary

· 250 m moving (approx.) 
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AT-4

	PREDATOR Short Range Antitank Weapon (SRAW)

· Team:  Any Marine regardless of MOS

· Weight:  19 lbs.

· Warhead:  Explosively formed penetrator

· Max. Effective Range:

· 80%Ph 17-600m (stationary)

· 200m (moving)

NOTE:   Fire and forget weapon system, inertial reference autopilot guidance
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PREDATOR Short Range Antitank Weapon (SRAW)


Anti-Armor Weapons Organic to the MAGTF.  The table below describes the anti-armor weapons organic to the MAGTF.

	Description
	Illustration

	M1A1 Abrams Main Battle Tank

· Crew:  4

· Weight: 67.59 tons

· Armament: (Maximum Effective Range – MER)

· 120mm smoothbore tank gun (MER 4000m for HEAT, Armor-Piercing Fin-Stabilized Discarding Sabot - APFSDS, and Multi-Purpose Anti-Tank – MPAT rounds)

· .50 cal M2 MG (MER 1830 m)

· 2 M240 7.62 mm MG coax and pintle-mounted (MER 900 m)

· Basic Load:  44 rounds main gun
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M1A1 Abrams MBT

	LAV-AT Hammerhead

· Crew:  4

· Weight:  12.6 tons

· Armament:  TOW ATGM launcher (MER 3,750 m)

· Basic Load:  12 TOW missiles (2 ready, 10 stowed)

· Top Speed:  60+ mph
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LAV-AT

	LAV-25

· Crew:  4

· Weight:  12.2 tons

· Armament:

· 25 mm M242 chain gun (MER approx. 2,000m) 

· 2-M240 7.62 mm MG coax and pintle-mounted (MER 900 m)

· Basic Load:

· 260 rounds in AP/HE ready boxes and feeder chutes

· 1000 rounds stowed

· Top Speed:  60+ mph
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LAV-25


	Description
	Illustration

	Dual-Purpose Improved Conventional Munitions (DPICM) 155mm M198 Howitzer

· The M483A1 DPICM round

· Is fired from the M198 Howitzer

· With a range of 17,500 m

· Contains antipersonnel, antimaterial, dual-purpose grenades. 

· A shaped charge jet is expelled downward through the body of the grenade, while the rest of the grenade bursts into a large number of small fragments, expelled outward with high velocity. 

· The jet is capable of penetrating approximately 2.75 inches of homogenous armor plate. 

· Each projectile contains 88 shaped-charge grenades.

· When DPICM is not available, the artillery has the capability to degrade armored force capabilities.  Fired in high concentrations, HE (PD) and (VT) fired in close proximity to armored vehicles can achieve mobility kills by damaging road wheels, suspensions, and tread. 

· Additionally, these rounds can

· Damage externally mounted target acquisition devices and optics

· Strip off radio antennas

· Puncture fording kits and external fuel tanks.
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Dual-Purpose Improved Conventional Munitions 155mm M198 Howitzer

	M172 Copperhead

· Is a 155 mm cannon launched, antitank, laser-guided projectile

· Has a maximum range of 16,800 m and a minimum range of 3,000 m

· Must be terminally guided by the Modular Universal Laser Equipment (MULE), or Laser Target Designator (LTD).
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Copperhead


	Description
	Illustration

	Family of Scatterable Mines (FASCM)

· 155mm artillery-delivered (88 M46 grenades) munition.

Remote Anti-Armor Mine System (RAAMS) projectiles

· One M483 (155mm delivered) shell dispenses nine antiarmor mines with variable self-destruct times. 

The Gator (CBU78/B) Cluster Bomb Unit

· Is an air-delivered mine (Mk-7 Rockeye dispenser)

· Consists of 60 submunitions:  45 anti armor and 15 antipersonnel.
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Family of Scatterable Mines (FASCM)

	AH-1W Cobra Attack Helicopter

· Armament:

· TOW (MER 3750m)

· M272 Hellfire laser designated launcher, MER in excess of 5000m)(firing AGM-114 Hellfire missle)

· M197 Vulcan 20mm cannon

· Basic Load:

· 8 TOW or 8 Hellfire (combination of 4 TOW/4 Hellfire)

· 750 rounds 20mm
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AH-1W Cobra Attack Helicopter

	F/A-18C/D Hornet

· Is an all-weather, strike fighter

· Capable of both intercept/destruction of enemy aircraft and close air support (CAS)

· Armament includes:

· M61A1 Vulcan 20 mm cannon

· Bombs

· An array of air-to-air and ground attack missiles and rockets
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F/A-18C/D Hornet


	Description
	Illustration

	AV-8B Harrier, Harrier II, and Super Harrier II Plus

· Is a vertical/short takeoff and landing (V/STOL) fighter

· Provides CAS

· Armament includes:

· A fuselage-mounted 25 mm gun system

· Various missiles, bombs, and rockets
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AV-8B Harrier, Harrier II, and Super Harrier II Plus

	EA-6B Prowler

· Mission:  To assist the operation of friendly aircraft by suppressing and degrading enemy defense systems through the jamming of enemy electronic signals or destruction of air defense systems through the use of High-Speed Anti-Radiation Missile (HARM)

· Role:  To assist in the suppression of enemy air defense (SEAD) in, among other missions, the execution of anti-armor operations.
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EA-6B Prowler


Strengths and Weaknesses of Anti-armor Weapon Systems.  There is no single best weapon system for every tactical situation.  To maximize combat power, the MAGTF must use all available resources to best advantage.  To do so, the commander seeks to achieve the effects of combined arms—the full integration of combat arms in such a way that to counteract one, the enemy must become vulnerable to another.  As mentioned previously, the choice of a single system or a mix of systems is METT-T dependent.  The following general comments address different families of weapons systems from a technical perspective as they affect the commander’s estimate of his troops and fire support available.

Tank.  When operating within its maximum effective range, the tank is the best weapon to engage another tank from the front.  The M1A1's 120 mm gun is capable of penetrating the frontal armor of virtually any tank at ranges in excess of 3000 meters.  Furthermore, the tank’s cannon is capable of a rapid rate of fire; a well-trained crew can acquire a target and fire two main gun rounds in 12 seconds.

The tank is the most difficult anti-armor weapon to suppress with artillery fire.  Its mobility and armor protection allow a more active defensive posture.  The tank’s structural weaknesses were previously discussed.  Clearly, close terrain, such as urban or woodland terrain, and the size of the tank contribute to its vulnerability.  The tank—individually or concentrated—presents a lucrative target for air.  Its large heat signature makes it susceptible to thermal imagery sights, and its weight and width restrict positioning options and route planning more than any other ground anti-armor weapon system.

AntiTank Guided Munitions (ATGMs).  The TOW possesses high hit probability from the moment the gunner acquires control of the missile, all of the way out to its maximum effective range of 3,750 meters.  The system is man portable (although due to its weight and fragile optics, this is not the preferred mode of transport) and can be ground mounted on a tripod.  Additionally, TOWs are mounted on the LAV-AT, HMMWV, and the AH-IW helicopter. 

Regardless of the firing platform, the gunner and the weapon system are vulnerable to enemy fire, both direct and indirect, during target acquisition and tracking.  A distinctive signature (a large dust cloud) marks the firing unit.  Additionally, the TOW has a slow rate of fire relative to tank cannons and relative to the speed of enemy armor in the assault:

· The missile’s travel time to target is much slower than a tank’s cannon (20 seconds to travel to maximum range)

· The missile is relatively easy to locate while in flight, though the ability of tank crews to dodge ATGMs is probably overrated.

Vegetation and restrictions on firing over water or from inside a building can severely restrict the use of TOWs that are ground or vehicle mounted.  Employ the TOW in a combined arms role to protect the gunner.  In other words, gunners should not normally engage armored targets until direct and/or indirect suppressive fires are delivered on the enemy.

The Javelin possesses an extremely high hit probability from launch out to its maximum range of 2,000 meters.  The system is man portable and incorporates fire-and-forget technology in its design, which increases the survivability of crews by eliminating the tracking time required of the TOW and Dragon gunner.  Many of the other limitations of wire-command linked ATGMs are no longer considerations with this system.

The Javelin allows the gunner to select either a:

· Conventional direct attack mode (if a target in beneath overhead cover)

· Top-down attack mode, which allows the gunner to engage the least armored portion of threat vehicles

Additionally, with its “soft-launch” technology, the Javelin can be fired from inside a bunker or building, thereby enhancing gunner survivability.  This dramatic increase over the capabilities of the Dragon significantly enhances the MAGTF’s medium range defense against an armored or mechanized threat.

LAV 25/LAV AT.  The LAV is extremely fast but is lightly armored.  Its security role in the defense requires speed and a limited capability to engage enemy armor.  The TOW’s capabilities have already been discussed.  The 25 mm cannon is capable of destroying light armor, particularly from the flanks.  Both variants are helicopter transportable; however, range that the vehicle can be lifted depends on variables such as the combat weight of the vehicle (normally about 14 tons), ambient weather conditions, and LZ elevations.  Both systems are fired with the gunner inside the vehicle, allowing for marginal protection from air burst artillery and small arms.

Light Anti-Armor Weapons.  The MK-153 shoulder launched multipurpose weapon (SMAW ) is an 83mm, portable anti-armor rocket launcher.  Its primary role is to destroy bunkers and other fortifications.  The high explosive (HE) round is effective against bunkers, masonry, concrete walls, light armor, and other various obstacles.  The high explosive anti-armor (HEAA) rocket is effective against lightly armored vehicles and tanks without additional armor at ranges less than 500 meters.  Range limitations and tracking a moving target present difficulties to all LAW systems, resulting in the firer being well within the range of enemy weapons systems when using all three of these systems.

The AT-4 is a shoulder-launched, light anti-armor weapon designed to defeat modern tanks from the flank and rear in close-in fighting at ranges less than 300 meters.  The AT-4 is lightweight and easy to carry.  The rocket is not effective against reactive armor, which is designed to defeat its shaped charge warhead.

The Predator is a lightweight, man portable system with a fly-over, top-down down attack profile, similar to the TOW-IIB and Javelin, which takes advantage of the vulnerable upper surfaces of armored vehicles.  The warhead uses an explosively formed penetrator, which is lethal against all tanks, including those with explosive reactive armor.  This fire-and-forget system exposes the firer for the briefest possible time between ranges of 17 and 600 meters.

Machine Guns.  The MK-19 and the M2 .50 caliber machine gun are not primary armor defeating weapons.  However, these weapons can engage light armored vehicles from the flanks and may be used in concert with other primary armor defeating weapons to provide synergy to the ambush.

AH-1W Attack Helicopter.  This helicopter fires either the TOW or Hellfire (laser designated) missiles.  AH-1Ws are most effective against tanks when:

· Using standoff weapons such as Hellfire (laser designated)

· Using massed surprise fires

· Used in conjunction with ground forces to hinder enemy air defense capabilities (SEAD)

The TOW missile requires exposure to track the missile to the target, potentially making the AH-1W vulnerable to ground fire.  However, the AH-1W can effectively use terrain to provide cover and concealment within its battle position to reduce likelihood of detection.  The missile’s angle of impact against a tank’s armor makes it a formidable tank killing system.  Time on station is the chief limiting factor.

Fixed Wing Aircraft.  Marine fixed-wing aircraft possess a variety of weapons systems and munitions capable of defeating enemy armor.  However, vulnerability to ground weapon systems may require extensive SEAD fires, such as that delivered by the EA-6B's HARM system.  While clearly capable of destroying individual armored vehicles once detected, the best use of fixed-wing aircraft is against unsuspecting armored columns or second echelon units not fully deployed for combat.  Time on station is the chief limitation of fixed wing air support. 

Artillery.  The 155 mm M-198 fires Copperhead and DPICM projectiles.  The Copperhead projectile is clearly capable of defeating enemy tanks but requires laser designation.  Additionally, the availability of the rounds may be limited.  DPICM rounds are most effective against light armor, not tanks.  DPICM’s high dud rate should be considered if commanders later plan to maneuver through areas where it was employed.  As with fixed wing aircraft, a larger number of armor kills are likely against armored columns or second echelon units.  Enemy counter-battery fire is a consideration when employing friendly artillery.

Vehicle Targets

Lightly Armored Vehicles.  Although main battle tanks are the most dangerous armored vehicles on the battlefield, they are not the most numerous.  All armies that have tanks (and many that do not) field lighter armored vehicles with significantly less armor protection.

As a general rule, these lighter vehicles are vulnerable to a wider variety of weapons than tanks and are thus easier to defeat.  For example, heavy machine gun fire can pierce the armored sides of these vehicles.  Even smaller caliber bullets can penetrate the sides of some lightly armored vehicles.  As is the case with tanks, each model has its own particular vulnerabilities.

Reconnaissance Vehicles.  Reconnaissance vehicles tend to be smaller and even less well protected than other types of lightly armored vehicles.  Some, in fact, are little more than modified scout cars.  Armed with a machine gun or a light (25-35mm) cannon, they are dangerous to infantry in the open and to other lightly armored vehicles.  Reconnaissance vehicles are particularly vulnerable to dismounted infantry in close, broken, or urban terrain.

Armored Personnel Carriers.  APCs carry from six to twenty infantrymen from one point on the battlefield to another.  APCs provide mobility and limited armored protection.  When armed with light (approximately 7.62mm or .30 caliber) or heavy (12.7mm, 14.5mm, or .50 caliber) machine guns, empty APCs can provide a base of fire for the maneuver of their dismounted infantry.

While the APC protects its occupants against shell fragments and other small projectiles, it also puts them at greater risk from mines, antitank rockets and missiles, direct hits from artillery and air delivered munitions due to a combination of troop density inside the vehicle and because armor has a tendency to contain (and thus greatly increase the effect of) the explosion of a rocket, mine, or shell.  Because of these dangers, troops will often ride on the outside of the APC.  This, in turn, makes them more vulnerable to small arms and indirect fire.

A major limitation of the APC is that mounted infantrymen cannot engage targets with small arms from inside the vehicle.  However, many variants of the infantry fighting vehicle provide this capability.  The Soviet BMP and the US Army's Bradley fighting vehicle are two examples.  

Infantry Fighting Vehicles (IFVs).  IFVs carry a small caliber (25-35mm), high velocity or medium caliber (approx. 75mm), low velocity cannon as well as a small squad (four to eight men) of infantry.  Some IFVs are also equipped with ATGMs.  Although they tend to have marginally better armor protection, IFVs have the same vulnerabilities as APCs.  Additionally, like a tank, their main guns have the same limitations due to dead spots.  However, the IFV’s ability to allow the embarked infantry to fire their organic small arms weapons from vehicle gun portals and fight from inside the IFV is the most distinctive difference from that of an APC.

Specialized Vehicles.  The chassis of an APC or tank is often used as the basis for a variety of specialized vehicles, which can be used as

· Mobile command posts

· Artillery observation vehicles

· Electronic warfare vehicles

· Mortar carriers

· Antitank guided missile carriers

· Anti-aircraft weapons carriers

· Long-range missile carriers

Although many carry machine guns for local defense, these vehicles were not intended to engage in close combat and thus are very vulnerable to ground forces.  Vehicles carrying anti-aircraft guns provide a notable exception to this general rule.  Due to the high volume of firepower delivered by antiaircraft guns, these vehicles are often successfully employed in the direct fire mode against dismounted infantry and lightly armored vehicles.

Defensive Employment in Mechanized Operations

Countermechanized Methods of Engagement.  The two general methods of anti-armor engagement are

· HAW-MAW-LAW

· Massed-surprise fire

These two methods of engagement are not types of defense.  Rather, they define the range relative to a weapon's maximum effective range at which friendly anti-armor weapons engage enemy armor.  In practice, a defense usually employs techniques reflecting both methods of engagement.

HAW-MAW-LAW.  HAW-MAW-LAW refers to:

· Heavy anti-armor weapons (TOWs and tanks)

· Medium anti-armor weapons (LAV-25s and Javelins)

· Light anti-armor weapons (AT-4s and Predators)

The HAW-MAW-LAW concept embodies two ideas:

· The categorization of weapons

· The employment of those weapons

Weapons are categorized by range, not weight (see diagram on page 3).

Employment of HAW-MAW-LAW.  HAW- MAW-LAW is a concept in which friendly anti-armor weapons engage enemy targets at their maximum effective ranges.  The concept has evolved to include engaging with air, artillery, and naval surface fire support (NSFS) at their maximum effective ranges.  The idea is to destroy enemy armor as far forward of the friendly positions as possible.  This method of engagement is normally employed against large armored formations.

Advantages and Disadvantages of Employing HAW-MAW-LAW.  The major disadvantages of HAW-MAW-LAW are

· Increased likelihood of early detection of friendly positions

· Longer exposure to enemy direct and indirect fire

Secondly, flank shots may be more difficult to obtain at longer ranges.

The advantage of HAW-MAW-LAW is that friendly weapons engage enemy armor for a longer period of time, normally allowing for greater attrition of enemy armored forces forward of the friendly positions.
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Massed Surprise Fires.  This method of engagement

· Concentrates all direct fire weapons on the enemy force simultaneously

· Will usually achieve more initial kills on first engagement, but at a much closer range

The massed surprise fires method is ideal in the ambush of individual or small armor units (see diagram on page 3).

The disadvantages of the massed surprise fires method are

· It does not take advantage of each weapon’s maximum effective range.  Stand-off allows MAGTF anti-armor assets to engage targets at a greater range than our enemy can possibly return fires.

· The mass and momentum of an enemy armored attack may still carry the force into friendly positions.
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Massed Surprise Fires

Anti-Armor Techniques.  The following discussion considers anti-armor operations from a perspective of weapons employment.  The introduction of the engagement area (EA) model establishes the basic framework for positioning weapons and units in the defense against an armored force.  The EA is a concept that assists commanders in focusing their planning, coordination, and allocation of resources toward the goal of defeating enemy armor.

Engagement Area (EA).  The EA is a designated area along likely enemy avenues of approach where the commander intends to destroy an enemy force through massed, converging fires.  The EA is the key to organizing the anti-armor defense.

The commander analyzes the terrain and determines the likely enemy avenues of approach.  At this point, the commander determines the location and lateral limits of the EA(s).  The EA serves as a basis for the positioning of forces and the allocation of supporting arms and obstacles.  The EA concept is sometimes referred to as an “armor kill zone” or “fire sack” (see diagram below).
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Company-sized Engagement Area

The engagement area model is a product of higher order doctrine, specifically the concept of “ambush mentality” (MCDP 1-3).  Like ambushes, commanders employ engagement areas to
· Surprise the enemy by delivering fires from multiple directions.  The psychological impact of this surprise may paralyze the enemy’s thoughts and actions, leaving the enemy temporarily incapable of reacting effectively.

· Draw the enemy unknowingly into a trap by deceiving them into taking an inviting course of action.  When the enemy takes this course of action, they will face overwhelming massed fires.

· Create the illusion of invisibility by preventing the enemy from detecting us until it is too late to react.  Invisibility can be achieved by stealth or luring the enemy’s attention elsewhere to allow our forces time and space to maneuver without detection.

· Focus on the enemy by using terrain to effect the ambush.  The primary purpose is to destroy the enemy, not hold a piece of terrain.

Whether the EA is positioned in the security area, forward edge of the battle area (FEBA), main battle area, rear area or some combination of these areas depends on METT-T.  A significant aspect of the estimate of the situation process is a comparison of anti-armor weapon system capabilities, in terms of range and lethality, relative to the enemy armor force.  Put simply, where do you position the weapon to get the proper angle of fire to destroy the enemy vehicles?

EAs may be located in the security area, FEBA, main battle area, or rear area.  The EA should be positioned where enemy armored formations are vulnerable to anti-armor fires, such as open areas or choke points.  Ideally, these areas can be covered from a number of directions by a large number of mutually supporting anti-armor weapons.

An EA is delineated as an area covered by fire within two or more target reference points (TRPs).  TRPs are easily recognizable points on the ground (either natural or man-made) used to initiate, distribute, and control fires.

The EA may be further subdivided into sectors of fire.  Sectors of fire are areas that are covered by individual and crew-served weapons or the weapons of a given unit.  Sectors of fire help units achieve

· Mutual support among firing positions

· Interlocking fires for area coverage

· Recognizable lateral limits as references for the control of fires

In most cases, an EA forward of the FEBA is associated with a relatively linear position (the defense may have a number of subsequent battle positions) employing the HAW-MAW-LAW method of engagement.  The location of the EA is based on the assumption that the majority of anti-armor weapons systems can achieve kills against enemy armor from the frontal or oblique angles, thereby preventing enemy armor penetration.

An EA within the main battle area, regardless of the method of engagement, attempts to maximize flank shots at the expense of enemy penetration of the FEBA.  While this type of EA might appear the least preferred, it may be the most common, considering the MAGTF’s weapons capabilities relative to enemy armor.

Tank Killer Teams.  Tank killer teams, sometimes referred to as armor killer teams or combined arms anti-armor teams (CAAT), are normally squad-sized, task-organized units with independent missions armed with either HAWs or MAWs and LAWs.  These teams seek to destroy enemy armor without becoming decisively engaged.  They are also used to call for and adjust indirect fires and to report any enemy movement.  Tank killer teams may use helicopters or vehicles for mobility.  Their primary technique of engagement is the ambush with massed-surprise fire.

The roles assigned tank killer teams include, but are not limited to, the following missions:

· Employed in dead space forward of the FEBA to canalize the enemy into EAs

· Employed at night near the FEBA along avenues of approach as an economy of force measure

· Employed in gaps between positions that cannot be covered by direct anti-armor fires

Engagement Considerations.  Generally the method of engagement chosen usually depends on the size of the enemy armored force.  For example, HAW-MAW-LAW would be employed against a large force and massed-surprise fire would be employed against a smaller force.  However, other factors (i.e. METT-T) must be considered in addition to the size of the enemy force.  Some of the key factors for consideration include terrain, point-of-aim, and positioning to counteract enemy artillery fire.
Point of Aim.  Early generation MAW and LAW systems, such as the Dragon and AT-4, require flank shots to be effective against later model Soviet tanks.  In theory, these systems can achieve flank shots by firing across the front 

of a linear defense but engaging targets from an angle that is oblique to the oncoming enemy’s direction of attack.  However, the net effect is decreased engagement range, regardless of whether or not each weapon is firing at its maximum effective range (see diagram below).
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Engagement Methods

Another positioning alternative to accommodate MAW-LAW flank shots is to position these systems forward or rearward of the HAW systems.  This alternative may utilize either method of engagement (see diagram below).
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Front and Flank Combination Engagement

Whenever possible, flank shots are the preferred point of aim for all weapon systems for two reasons:

· They provide the largest target surface

· They enhance survivability of the firing unit by decreasing the likelihood of the firing unit being spotted, particularly if the enemy is buttoned up)

Positioning to Counteract Enemy Artillery Fire.  The Marine Corps, having limited tank assets, relies more upon ATGMs than most other contemporary military forces.  Since ATGMs are vulnerable to artillery suppression, commanders may be forced to disperse weapon systems—laterally and in depth—to counteract the results of enemy massed indirect fires.  Depending on the factors of METT-T, this could result in either method of engagement being employed or a combination of both methods.
Threat (Opposition Forces—OPFOR) Armored Vehicles.  Marine commanders must be aware of the technical capabilities of their current anti-armor weapons systems relative to the type of tank they may encounter.  Remember that any advantages gained by technological advancement are only temporary, for the enemy will always find a countermeasure, tactical or itself technological, which will lessen the impact of technology.

Previously, commanders only considered the size of the tank force.  They must now be equally concerned with the type of tanks they are fighting.  Generally, a force of T-80 tanks presents a much greater challenge than a force of T-54 tanks without reactive and/or composite armor.  However, varying technological enhancements that upgrade tank and armored vehicle capabilities—such as countermeasure systems, improved fire control systems, or main guns retrofitted to fire ATGMs—can alter tactics and techniques the MAGTF employs to defeat such an armored or mechanized force.  The table below describes some common Soviet-era threat vehicles found throughout the Third World.

	Type
	Vehicle Description
	Vehicle Picture

	T-80 MBT
	· Crew:  3

· Weight:  46 tons

· Armament:

· 125mm smoothbore tank gun

· ATGM (MER APFSDS-T 2000 to 3000m, HEAT range 3000m

· Frag HE range 4000m

· AT-11/SVIR ATGM range 5000m)

· 12.7mm turret MG (MER 1500m)

· 7.62 coaxial MG (1000m)

· Basic Load:

· 39 main gun rounds

· 6 ATGMs
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	T-72 MBT
	· Crew:  3

· Weight:  41 tons

· Armament:

· 125mm smoothbore tank gun (MER 2000m, AT-10/ Bastion ATGM 4000m)

· 12.7mm turret MG (MER 1500m)

· 7.62mm coaxial MG (1,000m) 

· Basic load:

· 40 rounds main gun

· 4 ATGMs
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	Type
	Vehicle Description
	Vehicle Picture

	T-54/55 MBT
	· Crew:  4

· Weight:  40.5 tons

· Armament:

· 100mm rifled gun (MER APFSDS 2500m, HEAT 1000m, Frag-HE 2500m, AT-10/ Bastion ATGM 4000m)

· Basic Load: 

· 34 / 43  main gun rounds (T-54/T-55)

4 ATGMs 
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	BMP-1

(“IFV”)
	· Crew:  3; 8 passengers

· Weight:  13.5 tons

· Armament:

· 73 mm AT gun (MER HEAT range 1000m, HE range 1300m)

· AT-4 Spigot (MER 2000m)

· AT-5 Spandrel (MER 

· 4000m)

· 7.62 Coax MG (MER 1000m)

· Basic Load: 

· 40x 73mm rounds

4 ATGMs
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	BMP-2

(“IFV”)
	· Crew:  3; 7 passengers

· Weight:  14.3 tons

· Armament:

· 30 mm gun (MER APFSDS-T range 2000m, AP-T range 1500m, Frag HE 4000m)

· AT-4 Spigot (MER 2000m)

· AT-5 Spandrel (MER 4000m)

· 7.62 Coax MG (MER 1000m)

· Basic Load:

· 500 x 30mm rounds

· 5 x ATGMs
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	Type
	Vehicle Description
	Vehicle Picture

	BTR-60

(“APC”)
	· Crew:  3; 8 passengers

· Weight:  10.2 tons

· Armament:

· 14.5mm turret MG (MER 1500m)

· 7.62mm coax MG (MER 1000m)
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	BRDM-2

(“ARV”) 
	· Crew:  2-5 (depending upon type/mission)

· Weight:  7 tons

· Armament:

· 14.5mm turret MG  (MER 1500m)

· 7.62mm coax MG   (MER 1000m)

· AT-5 Spandrel        (MER 4000m)

· Basic load:  12 ATGMs
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Fire Support in Mechanized Operations.  The battlespace is a continuum extending from the farthest range of the MAGTF’s assets to the MAGTF’s rear area.  Applying the fundamentals of combined arms, the MAGTF confronts approaching armored forces with a variety of lethal combinations or packages of weapons systems.

The MAGTF commander views the EA as a focal point at which enemy armor units are attacked and destroyed or disrupted.  While an EA is ideally arrayed to utilize direct and indirect fire weapons systems in concert, EAs well forward of the FEBA may involve only aircraft or aircraft and long-range indirect fire weapons.  EAs may be quickly established to account for fleeting opportunities.

For example, an EA may be hastily established 100 to 200 kilometers forward of the FEBA in response to an immediately identified enemy armored column with aircraft and LAR as the only MAGTF assets utilized.  This section will address aircraft and indirect fire weapons systems in a mechanized environment.  As always, it is critical to remember that maneuver and fire support are concurrent, not sequential preoccupations of the commander.

Indirect Fire Support.  Fire support assets and priority of fires are allocated based on the most dangerous enemy avenues of approach.  They are normally sub-allocated to units on those approaches and shifted as the battle develops.  Priority of fires is initially given to the forward security elements and then shifted to the units on the FEBA after the security elements conduct a battle handover.  The allocation of fire support may be constantly shifted based on the factors of METT-T.  It is no longer SOP that each infantry regiment will have an artillery battalion in DS.  For example, an infantry regiment designated the main effort may have two or more artillery battalions providing support.

Uses of Indirect Fire Support.  Indirect fires should be integrated with direct fire weapons to ensure the maximum benefit of combined arms.  Indirect fire support includes but is not limited to the following uses:

· Disrupts, slows, and disorganizes the enemy and forces him to button-up at long range

· Is employed against enemy overwatch or base of fire elements

· Provides illumination for target acquisition at night

· Covers disengagement, movements, and counterattacks

· Provides smoke for obscuration

· Provides smoke at the rear of an assaulting unit to provide contrast for easier target acquisition

· Delivers FASCAM on enemy armor avenues of approach

· Kills armor with DPICM (against light armor) and Copperhead (any armor)

Fire Support Planning.  The fire support plan defines the way artillery, mortars, NSFS, and CAS aircraft will be used to complement the scheme of maneuver, and it provides instructions for executing those fires.  The fire support plan

· Ranks targets in priority order

· Matches them with the available fire support systems

· Eliminates duplication of targets

· Allows fires to be executed quickly without specific direction from the commander once the battle starts

A fire support plan is developed before any operation and continues throughout the operation based on enemy contact and continuous intelligence gathering efforts.  There is continuous interaction between the commander, staff, and his fire support agencies.  The plan is constantly refined as the operation continues.

Time-Distance Factors.  Fire support planning against armor is similar to other operations except the movement, tempo, and distances covered are greater than those encountered against enemy dismounted infantry.  Additionally, the target effects for a given type of munition is less on enemy armor than on dismounted troops.  These differences must be considered at the outset of the planning process.

For example, when engaging dismounted infantry with artillery, if it takes the battery FDC two minutes to process the call and fire the first round, the enemy infantry may have moved 100-200 meters.  If the same observer were engaging a BMP platoon moving 30 km/h, and the FDC again took two minutes to get rounds on target, the BMPs would have moved 1000 meters—far beyond the effects of the rounds.

ENGINEER SUPPORT in Mechanized Operations.  Engineers conduct a wide variety of tasks in support of the MAGTF.   Combat Engineering facilitates MAGTF maneuver by breaching obstacles, building and maintaining barriers, bridging, developing or improving expeditionary airfields, and constructing roadways that move, sustain, and protect the force.  The four functional areas of engineer effort are

· Mobility

· Countermobility

· Survivability

· General engineering

Each area plays a role in mechanized or countermechanized operations.
Combat Engineering.  Combat engineering enhances the MAGTF’s momentum by physically shaping the battlespace.  Its purpose is to enable the MAGTF to generate mass and speed while reinforcing natural battlespace restrictions so as to limit the enemy’s ability to maneuver and generate tempo.  This is accomplished in the

· Offense by breaching and neutralizing obstacles (Mobility)

· Defense by constructing and reinforcing existing obstacles (Countermobility)

General Engineering.  General engineering involves activities that provide facilities, utilities, and bulk fuel for operations, thereby contributing to the sustainment of the MAGTF by enhancing the throughput in the area of operations.  As mentioned earlier, mechanized forces require enormous amounts of fuel to conduct operations.  Given the expeditionary nature of the Marine Corps, sustaining mechanized operations ashore would be physically impossible without general engineering support.

Engineers in the Countermechanized Defense.  While all four functional areas may be applicable to anti-armor operations, survivability and countermobility are the primary engineering tasks associated with the EA.  These tasks are often interrelated.  Preparation of fighting positions for large equipment (e.g. tanks ) or the creation of obstacles requires lead time and planning in order for engineers to mobilize equipment, supplies, and personnel to provide support.  Commanders should involve engineers as early as possible during the planning of the countermechanized defense; the engineers will play an integral part in defining and subsequently shaping the EA.

Countermobility.  In the countermobility role, the engineers’ chief task is to shape the battlefield to support the commander’s defensive SOM.  This is principally accomplished through the planning and construction of obstacles.  An obstacle is defined as any natural or cultural (manmade) obstruction that canalizes, delays, restricts, or diverts the movement of a force.  The effectiveness of an obstacle is enhanced considerably when covered by fire.  Obstacles can include

· Abatis

· Anti-tank ditches

· Blown bridges

· Built-up areas

· Minefields

· Rivers

· Road craters

· Terrain

· Wire

The two categories of obstacles are

· Existing - obstacles that are already present on the battlefield and not placed there through military effort.  They may be:

· Natural such as lakes or mountains

· Cultural such as canals or railroad embankments

· Reinforcing - obstacles that are placed on the battlefield through military effort and are designed to strengthen the existing terrain to slow, stop, or canalize the enemy.  They include a road crater, a log crib, or a minefield to name but a few.  Scatterable mines are reinforcing obstacles emplaced by various delivery systems such as artillery or aircraft.

Survivability.  In the survivability role, the engineers’ chief function is to shape the battlespace to enable the force to avoid or withstand hostile fires without losing the ability to accomplish the mission.  It includes all aspects of protecting personnel, weapons, and supplies.  In order for the MAGTF to survive, it must be able to reduce exposure to threat acquisition, targeting, and engagement.  Engineering operations play a key role in survivability in the areas of 

· Fortifications.  Engineers construct fighting positions for combat vehicles, direct fire weapons systems, artillery, and air defense.  Fortifications provide protection and build confidence in Marines so that they will be able to use their weapons and fight effectively where they otherwise could not survive.

· Protective Obstacles.  Like final protective fires, protective obstacles provide the force with a combat edge during the enemy's final assault that may make the difference between success and failure.  Protective obstacles also

· Are used to impose a delay or channelize an attacker

· May allow the defender time to break contact and displace to another battle position

Antipersonnel and antitank mines are used to limit the ability of the assaulting force to close with the defender.  These mines are sited according to terrain and are covered by defending fires.  These hasty minefields are installed adjacent to a battle position and are removed when the position is no longer occupied.

· Strongpoints.  Strong points are heavily fortified battle positions, which cannot be overrun quickly or bypassed easily by enemy forces.  They consist of an integrated series of exceptionally well protected fighting positions, connected by covered routes, and reinforced with extensive protective obstacles.  They are designed to withstand air strikes, artillery fire, as well as mounted and dismounted assaults.  The enemy can reduce them only by expending much time and overwhelming force.

In an anti-armor defense utilizing battle positions or sectors, the engineer effort is first directed toward countermobility (structuring the EA), and only later to survivability (the preparation of unit positions).  Conversely, if the defense calls for the creation of strongpoints requiring extensive engineer effort, then the engineers focus on survivability and prepare the positions first, only then turning to countermobility within the EA.  The figure below depicts a company team’s engagement area.
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Strongpoints and Obstacles

NOTE:  The minefields are fixing and turning obstacles that facilitate the engagement of the enemy with direct and indirect fire weapons.  Also note the creation of strongpoints to enhance survivability of the positions on the left flank.

Principles of Obstacle Employment.  The principles that govern the employment of obstacles to maximize their effect as combat multipliers are that reinforcing obstacles are

· Integrated with observed fires.  The principal purpose of integrating obstacle locations with fires is to enhance the effectiveness of those fires.  The obstacle serves to develop the target in a predetermined position, thus increasing the hit probability of the fires.  Reinforcing obstacles not covered by fires are a waste of resources because the enemy will breach them relatively quickly if left unmolested.  Patton said it best, “If mountains and oceans can be crossed, then anything built by man can be overcome.”

· Integrated with the scheme of maneuver.  Mutually supporting obstacles and groups of obstacles are sited so as to stop or delay the enemy and to attempt to divert or lead him into previously selected kill zones. Secondly, obstacles must allow for the friendly scheme of maneuver through the use of gaps (space between barriers/obstacles) and lanes (routes through obstacles).
· Integrated with existing obstacles and other reinforcing obstacles.  Reinforcing obstacles are sited to take the maximum advantage of natural and cultural obstacles.  Reinforcing obstacles are integrated with each other to ensure that probable bypass routes are closed.  For example, destruction of a major highway through a wooded area is largely ineffective if any nearby road or opening that offers a ready bypass route is left open.

· Employed in depth.  A series of simple obstacles arranged one behind the other along a probable axis of advance is far more effective than one large, elaborate obstacle.  Obstacles must be far enough apart that each will require a new deployment of the enemy's counterobstacle forces and equipment.

· Employed for surprise.  A defender can retain a degree of initiative even when defending by using obstacles so as to obtain surprise.  Scatterable mines permit rapid mining anywhere in the battle area, confronting the attacker with a completely new situation almost instantly.  Also, sudden detonation of concealed obstacles in front of the attacking enemy or within his formations produces surprise.

MAGTF Breaching Operations.  During the mechanized attack, the engineers’ chief role will be ensuring the mobility of the MAGTF.  This is partially accomplished through such general engineering tasks as providing bulk fuel support and ensuring the traffic-ability of roads for follow-on echelons and the flow of logistical support.  However, during the actual conduct of the attack itself, combat engineers play a critical role in breaching and reducing enemy obstacles, thereby enabling the MAGTF’s ground combat element to fulfill its mission of closing with and destroying the enemy.
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