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Introduction

The use of armour in the Second World War was the first time that the theories of such thinkers as J.F.C. Fuller and Heinz Guderian had been tested in actual combat. Mistakes were made and lessons learned, and the Second World War was the first war where tanks were important and integral parts of all major armies from the outset. Whilst the Western Desert and Russian steppes may have been ideal for the sweeping massed armoured manoeuvres Fuller and Guderian envisaged, the jungles of South East Asia appeared, at first glance, to be areas where tanks would not be able to operate effectively. This dissertation will look at how the armies of Japan, Britain and India, the United States of America (USA), and Australia used their tanks tactically in the jungle. It will, by examining the historical evidence, seek to answer the question of the effectiveness of the employment of armour in the jungle from 1941 to 1945. 

Very little has been written specifically on the use of armour in the jungle during the Second World War, with Bryan Perrett's, Tank Tracks to Rangoon a notable exception. In the foreword to Perrett's work, Major General Ralph Younger says of the use of armour; 'It is fair to say that in all the three major campaigns [in Burma] in which tanks took part, they had an effect out of all proportions to their numbers.'
 The theory of tank warfare has been covered by J.F.C. Fuller in Armoured Warfare, Fuller was aware of the problems of fighting in close terrain, and his advice for fighting in 'bush and forest' was to move in close columns, and fight in flexible diamond formation.
 Although Fuller was thinking about fighting native people in colonial campaigns, his advice was equally applicable against the Japanese, albeit Fuller did not foresee the importance of accompanying infantry. Heinz Guderian's Achtung - Panzer is considered by many to be a definitive work of armoured theory. The accepted use of tanks according to Guderian, and accepted by many others, advocates; 'suitable terrain, surprise and mass attack in the necessary breadth and depth.'
 Guderian's 'suitable terrain' was terrain that allowed the tank to use its mobility to the full, something that jungle severely restricted. In addition, the poor visibility, close terrain and communication in jungle meant that massed attacks were next to impossible. 

More general works on campaigns in the Far East, such as Louis Allen's, Burma; The Longest War 1941-4, and Colonel Masanobu Tsuji's, Singapore, The Japanese Version; Japan's Greatest Victory, Britain's Worst Defeat, do give some mention of the use of tanks. Allen's book contains numerous useful accounts of when tanks were used, such as when a single Lee tank of the 149 Tank Regiment helped capture a fortified bungalow with only a single Allied casualty.
 Colonel Tsuji's book appears to be largely written from his own memory. It gives tanks a passing mention but is not specific about numbers or types. Usefully, however, he gives a short order of battle for the Malaya campaign
, as well as including the text of the pamphlet given to all Japanese soldiers, Read This Alone - and the War Can Be Won.
 A more detailed account of the Malaya campaign and the fall of Singapore is Peter Thompson's, The Battle for Singapore: The True Story of the Greatest Catastrophe of World War II. Thompson's book, for example, quotes Colonel Harrison's assessment of the fall of Malaya and Singapore that, 'The Japanese tanks had played a great part in this.'
 How, and whether this was the case will be assessed from the account, supported by other sources. 
Accepted armoured doctrine as propounded by Fuller and Guderian would indicate that tanks are not going to be effective when used in the jungle. The close, broken terrain and poor visibility mean that arguably the tank's greatest assets, its manoeuverability and long-range firepower, are negated. The ability to manoeuvre to bring firepower to bear is at the heart of military doctrine, the British Army's current Army Doctrine publication emphasises the importance of manoeuvre:

Manoeuvre, Strike and Protect. There is an enduring requirement, unchanging in its essential nature, to manoeuvre across ground, with some form of protection and materiel support, to reach a place from which to strike, using a form of firepower, in order to achieve a decisive condition which will often require the occupation and protection of ground. To move without organic protection and integrated firepower in a high threat environment, against a capable adversary, will almost certainly result in defeat. These capabilities cannot be bolted together just before a fight; such combined arms manoeuvre requires a great deal of expertise, integration, and practice.

Therefore, when the ability to manoeuvre easily is removed, as was the case with using armoured vehicles in jungle conditions, it goes against established doctrine. Commanders who recognised this limitation could be reluctant to employ armour. Certainly, accounts of campaigns in the Far East point to armoured formations being very much less in evidence than in the European or Western Desert theatres, which would indicate that armour was not important operationally in the jungle. However, accounts of tanks used in action in Burma and Singapore suggest that a small formation of tanks, or even an individual tank can be highly effective tactically. Given that the fragmented nature of jungle warfare emphasises the small unit action, the question arises as to just how effective armour was when used in the jungle in the campaigns of the Second World War. 

The combat effectiveness of any weapon system or tactic is subjective. In his paper, Combat Effectiveness,
 Philip Hayward makes the point that, whilst any meaningful objective measure of effectiveness is difficult to make, it is easier to measure such effectiveness when judged against another weapon or tactic. In other words, it is relatively easy to measure the effectiveness of weapon A when judged against weapon B. Similarly, it is possible to measure combat effectiveness by looking at two possible outcomes, success and failure. This, however, fails to take into account any degree of success or failure. Hayward's definition of combat effectiveness, therefore, is 'the probability of success in combat operations'.
 The nature of this success obviously depends on the mission. Taking the mission into account, therefore, it is this definition that will be used in the conclusion to measure and judge the effectiveness of employing armoured vehicles in the jungles of South-East Asia in the years 1941 to 1945.

When discussing the armoured vehicles used in South-East Asia, all forms of combat land vehicle deliberately armoured to protect its systems and occupants will be included. Although the tank formed the majority of armoured vehicles employed, armoured cars, armoured personnel carriers, self-propelled artillery and tank destroyers, and armoured engineering vehicles were also used. Self-propelled artillery and tank destroyers will not be discussed as their particular use in jungle is not helpful to the dissertation. Armoured ships, landing craft and aircraft will not be covered as these were not employed within the jungle proper. 

The campaigns in the Far East during the Second World War ranged from northern China to Australia, but the geographical areas chosen to answer the question of armour's effectiveness will be the Malayan peninsula, Burma, and the southern Pacific islands such as Borneo, the Philippines and New Guinea. These areas had, at the time of the Second World War, large expanses of the tropical and equatorial jungle that is native to South East Asia, broken by relatively small areas of agriculture and commercial planting. The jungle itself is made up primary and secondary jungle growth. Primary jungle is of tall mature trees and has little ground vegetation but extensive root growth and generally has a soft and soggy surface due to the litter layer of fallen leaves and other plant material.
 Secondary jungle grows when the primary canopy is broken, and smaller plants, including vines, are able to exploit the light thus allowed in.
 The US field manual on jungle warfare suggests that primary jungle is easy to move through for troops on foot, though the tangled root systems and wet ground make vehicular movement difficult. Secondary jungle, on the other hand, is described as making foot movement extremely slow, and reducing visibility to a few yards.
 In addition to the primary and secondary plant growth, jungles in South East Asia contain numerous chaungs, steep watercourse valleys, and the similar nullahs which are like chaungs but are associated more with mountainous terrain. There are also thick growths of bamboo, open areas of thick high grass, and areas of swamp, making vehicle navigation extremely difficult. Communication in the jungle is complicated by both the adverse affect that the thick screen of vegetation has on radio transmissions, and by the general reduced visibility which makes any sort of visual signaling suitable for close range only.

Whitmore says that, 'until the Second World War, timber extraction had made little impact on the Far East rain forest, relative to their vast extent'.
 That said, there were extensive rubber plantations in Malaya and other agriculture in all areas. Rubber is planted in ordered rows with plenty of spacing between individual trees, and would pose only a minor movement obstacle to small armoured vehicles and none at all to foot troops. Paddy fields create large areas of open ground, but are water-logged and bordered by bunds, low earthen walls which form a linear barrier to vehicle movement.

In addition to the problem of difficult terrain must be added the jungle's other great hazard, tropical disease. The major disease encountered by troops in South East Asia was malaria, carried by the mosquito and potentially fatal. An idea of the disease's virulence can be deduced from the report by Vinod Sharma of the Malaria Research Centre in Delhi, that one in five people in India suffered from malaria before DDT was used to control the mosquito population in the 1960s.
 A victim becomes febrile and weak, and might not recover for several weeks.
 On any military unit, a potential 20% hospitalisation through disease is obviously a serious drain on manpower, but the problem is magnified in a small unit of specialists such as tank crews and mechanics.

Useful primary sources for the Malayan campaign are few. Aside from correspondence about armour and artillery reinforcements to be sent to Singapore, little was found at the National Archives in Kew. Disappointingly, the National Archives of Singapore held only copies of the records of the National Archives at Kew. That unit diaries and formal papers were not passed on from the forces in Malaya and Singapore is understandable given the nature of the end of that campaign. The campaigns in Burma are served by the war diaries of 3rd Carabiners, the 25th Dragoons, both from the Tank Museum at Bovington, which also supplied an Operation Research Group report on tank casualties and some useful general papers for the Burma campaigns. These were consulted in conjunction with the war diaries and papers of the 254 Indian Tank Brigade at the National Archives in Kew, as well as papers relating to South East Asia Command (SEAC). The Armor Center in Fort Benning, USA, yielded online copies of several useful papers by US officers who had served in armour in the Pacific during the Second World War. Contemporary field manuals such as FM 72-20 Jungle Warfare, provided the official US doctrine of the day, and later manuals such as the 1966 US Marines field manual FM 90-5 Jungle Warfare, were also consulted for comparison.  

Three case studies will illustrate how tanks and other armoured vehicles were used in jungle conditions between 1941 and 1945. The first, 'The Japanese in Malaya', will concentrate on how the Japanese used their tanks to drive through Allied defensive lines on the Malayan peninsula. It will illustrate how speed and disorder can be exploited by tanks, even in jungle conditions. The second case study, 'The British and Indians in Burma' will describe how the British and Indian forces overcame the inhospitable terrain to used their tanks in the bunker assault role, and how the Japanese infantry used the jungle to their advantage to strike back at the Allied armour. The last case study, 'The USA and Australians in the South Pacific', will deal with how the US and Australian tanks were modified to overcome the problems of fighting the Japanese in the jungle, and how specialist armour was developed.

Following the case studies, three questions will be asked; 'How did the jungle terrain and conditions in South-East Asia and the South Pacific affect the use of tanks?', 'Did the use of tanks significantly aid the eventual Allied success in Burma and the South Pacific?', and 'Did the Japanese Army's jungle tactics make best use of their tanks?'. By answering these questions, and by examining the case studies, the question as to 'How Effective Was the Use of Armour in the Jungle During the Second World War?' will be answered. 
Case Study 1: The Japanese in Malaya 

According to Colonel Tsuji, the Japanese 25th Army that invaded Malaya on the 7th December 1941 included about 120 tanks and armoured cars.
 About eighty of the tanks were in the 3rd Tank Group, comprising 4 regiments of light and medium tanks, plus their accompanying support units. Japanese doctrine, both infantry and armour, emphasised seizing the initiative.
 Japanese Field Service Regulations stressed that tanks, and indeed all arms, were there to aid the infantry close with the enemy.
 The US War Department 1944 publication,  Handbook on Japanese Military Forces, proclaims that: 

Our very limited experience with Japanese tank tactics in Burma and the South West Pacific Area leads to the conclusion that the Japanese regard the tank primarily as a close support weapon for the infantry.
 

In practice, Japanese tank tactics were generally poor, with Perrett describing them as 'uniquely clueless', albeit this is describing their use in Burma.
 What they did manage in Malaya, however, was local superiority and surprise. In 1941, Churchill had described the terrain on the Malayan peninsula as 'impenetrable',
 a description ominously similar to how the French viewed the Ardennes in 1940. As Germany had managed to do in the Ardennes forest the previous year, the Japanese managed to use both their infantry and tanks in 'impenetrable' Malaya. Whilst Japanese infantry exploited the concealment of the jungle for their infiltration tactics, the tanks and wheeled transport were confined to roads and tracks. 

In the Malaya campaign, Japanese tanks were employed both as fire support and in a more aggressive assault role. Colonel Tsuji describes how a company of medium tanks, unidentified but probably Type 97s armed with 57mm low velocity guns,
 attempted an unsupported frontal assault on the fortified Kampar position.
 The position was held by the 15th Indian Brigade Group with artillery and anti-tank support. Although Colonel Tsuji does not give details of the consequences of this assault, the Kampar position held until the 2nd January when it fell after the 11th Infantry Regiment (Tsuji calls them the 'Ando' Infantry Regiment) forced their way through the jungle and waterways to attack from the rear.
 Thompson describes the position and action in more detail in The Battle for Singapore, where he identifies that the Japanese were attacking with the 41st Infantry Regiment with artillery and tank support.
 Again, however, no mention of the fate of the assaulting tank company is given. Given that the defenders held on until withdrawing after being outflanked three days later, however, it can be assumed that the tanks failed in their attack.

A far more successful Japanese tank action occurred during the advance down the Slim River on the 7th January. Japanese tanks, again not identified but presumably the Type 97 Medium, led a fast breakthrough exploitation after the inadequate Allied defensive lines were breached. Colonel Tsuji describes how the leading tanks drove through the defenders' artillery and anti-tank fire to capture five bridges.
 As Thompson describes, this demonstration of the effective use of tank mobility was helped by the ineffective defence of the Allied troops, who were too short of anti-tank rifles, anti-tank guns and anti-tank mines at the position to effectively cover roadblocks, and did not use their artillery in an anti-tank role until the last.
 The potential effect of an organised defence, even with basic anti-tank weapons, was demonstrated when the 5/2nd Punjabi Regiment destroyed seven Japanese tanks using anti-tank rifles and Molotov cocktails, after thirty tanks were held up behind one that struck an anti-tank mine.
 This action was the exception, however, as Allied troops had failed to properly block the road. More concrete blocks and anti-tank mines had been available, but the exhausted and demoralised troops had neither emplaced them, nor had any the anti-tank artillery to properly cover them.
 

Tanks catching tired and unprepared troops could be devastating, as the Japanese advance illustrated. Warren describes how, following their capture of the Slim River bridges, the Japanese tanks and lorried infantry surprised the 5/14th Punjabis who were marching along the road unaware that the enemy was so close, and with their anti-tank rifles in their transport lorries. Moving up behind the infantry was a troop of three 2-pounder (40mm) anti-tank guns, limbered for the journey. Both the first two companies of Punjabis and the anti-tank guns were destroyed by the marauding tanks, the rearmost companies managing to take cover in the rubber plantations. After passing unharmed through the 2/9th Gurkhas who had been pre-warned but had no anti-tank weapons, the tanks ran into the unprepared 2/1st Gurkhas and destroyed them.
 As Lt. Col. Staunton says, 'The key to the Japanese success was their ability to sustain momentum and keep the pressure on the British.'
 The lack of warning passed to troops in the rear can be blamed on the poor communications of the British, the fatigue from their long retreat and constant air attack, and the disorder caused by many officers becoming casualties in the early fighting. 

The lack of effective prepared anti-tank defences was illustrative of the organisational and supply problems faced by the Allied forces in Malaya and Singapore generally. The Allies were mostly superior to the Japanese in equipment and supplies, notably for the purposes of this study, in artillery. The Allied troops in Singapore and Malaya had, however, lost control of the air and had no tank support. They did have some light Marmon-Harrington armoured cars, but these were armed only with anti-tank rifles and light machine-guns, were very lightly armoured and open-topped, and were limited to movement on roads or good off-road going. General Percival, perhaps recognising the vulnerability of his command to armoured attack, had requested in August 1941 that two regiments of tanks be sent, one for the defence of Malaya and one for Singapore.
 He repeated this request a few months later, and also asked for more armoured cars. The request for armoured cars was eventually granted, but the request for tanks was refused because the Middle East and Soviet Union were deemed to have had priority.
 An Indian Light Tank Squadron (some sources have it as Independent, assuming that there was only one light tank unit being sent),
 equipped with the standard British light tank of the time, the Mark VI, was eventually detailed to go to Singapore and was due to arrive on the third week of January 1942.
 There is no account of the tanks being employed in the last of the fighting in Singapore in early February.

The delay in sending tanks was given as being because the United Kingdom itself was still short of armour.
 Even had the tanks been available, the Mk.VI Light Tank was armed only with a heavy machine gun and would have struggled to defeat the Japanese medium tanks, while at the same time being vulnerable to infantry anti-tank rifles, infantry guns, anti-tank guns and tanks' main armament, and even infantry weapons such as medium machine-guns and grenades. Sending the more capable M3 Stuart tank was proposed, but whether this was in addition to the Mk.VI or instead of, is unclear.
 At one point, the War Office was going to delay sending any tanks to reinforce Malaya and Singapore until the new light tank model, the Mark VIII (better known as the A25 'Harry Hopkins') was being produced.
 This tank, armed with a 2-pounder gun, did not overcome its teething troubles and enter full production until 1943, by which time advances elsewhere had rendered it obsolete in its intended role. Such high-level procrastination, and failure to appreciate the situation in Malaya, cannot help but have had an effect on the final outcome of the campaign. It is unsatisfactory to use hindsight and speculation to try to answer why the Japanese so comprehensively defeated the Allies at Singapore, but it is hard to fully disagree with Brigadier C. H. Kappe's verdict in his Fall of Singapore:

What was needed [in Malaya] was a squadron or two of tanks to track the tired and disintegrated Jap[anese] units as they emerged into the more open country north-west of the Tengah aerodrome, but we didn't have the tanks.
 

Perhaps even more seriously than a lack of tanks, most of the Allied troops had had very little training in either jungle warfare or coordinated anti-tank defence. Indeed, Thompson describes that some of the Indian troops had never even seen a tank before.
 Brigadier Stewart of 12 Brigade said of the Slim River defeat:

It is no excuse, but I had never taken part in an exercise embodying a coordinated anti-tank defence or this type of attack. The use of tanks on a road at night [was] a surprise.
 

When properly deployed, trained and equipped anti-tank troops were ready for the tanks' appearance, the result was very different to the Japanese devastating advance. On the 18th of January at 0645hrs, Japanese tanks advanced without infantry support along a jungle-lined road to Bakri. Two Australian 2-pounder anti-tank guns, with infantry support, covered the road and knocked out nine tanks for no loss to themselves.
 Warren notes that the Japanese Imperial Guard history mentions that the Japanese attack was 'careless and mistaken'.
 It was one of the rare occasions during the Malaya campaign where Allied troops had had the preparation, equipment, training and morale to conduct a proper anti-tank defence. 

Guderian's 'suitable terrain, surprise and mass attack in the necessary breadth and depth' may not have been met in full, but the Japanese armoured advance down the roads of Malaya was a good example of the use of surprise and mobility. By not pausing to consolidate, the Japanese gave the Allied troops no time to prepare proper anti-tank measures. Infantry in lorries usually followed closely enough that full exploitation of breakthroughs could be achieved, and the Bakri road clash on 18th February showed just how vulnerable tanks could be without infantry support. Allied troops did possess a good anti-tank gun in the 2-pounder, and artillery such as the 25-pounder could be devastating to tanks if used in the direct fire role. Even the much-maligned Boys anti-tank rifle was capable of knocking out the lightly-armoured Japanese tanks. What the Allies lacked in Malaya in 1941 and 1942, however, was jungle training and tactics to combat encirclement. Where the Japanese exploited the jungle for infiltration of defensive positions, keeping the defenders always on the run, the Allies were still wary of encirclement and being cut off from their supplies and route of retreat. By making sure the Allies did not dig in and defend, the Japanese could maintain constant pressure using the mobility of their tanks to exploit tactical victories won by their infantry.
Case Study 2: The British and Indians in Burma 

British, Indian, Chinese, and Japanese tanks and armoured cars fought in the 1942-45 Burma campaign, despite much of the country being hill, swamp and jungle. Perrett describes how, during the 1942 Allied retreat to India, the M3 Stuart light tanks of the 7th Hussars and 2nd Royal Tank Regiment (RTR), together the 7th Armoured Brigade, acted as mobile troubleshooters, convoy escorts, and scouts.
 Lightly armoured, the Stuart was vulnerable to most Japanese anti-tank weapons but its 37mm main gun was capable of destroying the few Type 95 light tanks that the Japanese used in the pursuit. In any case, the retreat was more about keeping moving rather than getting involved in set-piece battles. 

Another armoured vehicle, the Universal Carrier proved itself vulnerable to jungle conditions. Although armoured against small arms fire and occasionally useful to protect vanguards against ambush, the carriers were open-topped. The close terrain and poor visibility meant that most encounters were at ranges where carriers were in danger from both grenades and the small Japanese 50mm mortar. Additionally, Japanese snipers often took up position in trees, which mean that they could fire down into the carrier. With no overhead protection, carriers did not offer their crew or passengers complete security.
 Being fast, light and tracked, Universal Carriers were, however, useful transport on the poor quality roads and tracks that the Allies had to negotiate. The M3 Stuarts in Burma were restricted in where they could venture and ended up moving mainly on established tracks and roads. Even the bunds of paddy fields gave the tanks problems.
 It was the Stuart's reliability that was its important quality in early 1942, with many tanks driving 2400 miles on their own tracks with little maintenance.
 

With the retreat over and a build-up for the reinvasion of Burma begun, British planners took the time to train units in close tank and infantry cooperation.
 Used correctly, the infantry would act as a guard against Japanese anti-tank guns and anti-tank close assaults using lunge-mines, sticky mines or other such weapons. Infantry commanders could also direct the fire of the tanks, in some cases by climbing onto the turret of the tank and pointing out targets.
 In the poor visibility offered by jungle terrain, this sort of target spotting proved essential. The employment of tanks in the counter-attack began with the use of a half squadron (eight tanks) of Valentine Infantry tanks of C Squadron, 146 Regiment Royal Armoured Corps (RAC), for the first Arakan campaign. These small but tough tanks were strongly armoured but, in the event, the tanks did not even have the chance to really prove their fighting ability. The small turret and poor visibility when closed down made the commander's job very difficult, something that was a fatal liability when the driver had to cope with driving in the jungle. Perrett describes how one entire troop, No.11 troop, was lost early on in their first action in the campaign, when all three tanks fell into a hidden ditch. The commander's tank of the other troop also fell into a ditch but managed to extricate itself. The remaining tanks could not move up in support of their ditched comrades because of an artillery barrage and the tanks and crews were lost.
 Aside from the problem of visibility, the Valentine proved simply too small for operations in the jungle, for at under 19 feet long it had very poor trench-crossing ability and would have struggled with the chaungs and nullahs of Burma:     

It is apparent that most Chaungs are partial Tank obstacles and that a considerable number are complete Tank obstacles for the whole of their lengths or for a considerable distance.  As the crossing places in the Chaungs are not straight, and in many cases the soil at the bottom of the Chaung is clay, these crossings could only be used by a limited number of tanks without further work.  In general the narrower Chaungs are liable to be a greater obstacle to tanks than the wider ones. This refers particularly to those Chaungs about 15 ft wide.

Whilst the Valentine was not used again as a gun tank in Burma, it was employed as the Valentine Bridgelayer, carrying a 30 foot scissor bridge. Ironically, the tank that could not cross ditches was now being employed to aid other vehicles in that very task.

The defence of Imphal and Kohima made good use of tanks in a mobile defensive role. With all the open ground inside the defensive boxes exposed to fire, tanks were employed as armoured transport. The Lee/Grant tanks were occasionally even employed to carry rations
 and ammunition
 to outlying positions, as well as bringing wounded men back to aid posts and the field hospitals. The latter task was especially appreciated by the infantry, as evidenced by a message sent by the commander of 32 Brigade to the 3rd Carabiners on the 22nd March 1944:
... All ranks express grateful appreciation for gallant and willing action taken by you to bring out our wounded and missing[.] With such unselfish cooperation victory in the Kabaw is assured[.] Bde Comd particularly wishes to congratulate 3 DG on the part they played [.]

Their main contribution, however, was as mobile fire support. Rather than dig in as pillboxes, the tanks drove to wherever they were needed. This not only used them in a more flexible manner, but made it more difficult for the Japanese to bring down artillery and mortar fire on their positions. The war diaries of the 3rd Carabiniers and 25th Dragoons detail many requests for tank support from the infantry detailed to push the Japanese back from their siege lines, of which this 12th March entry from the 25th Dragoons diary is typical:

At 0705 hours two Tps of 'B' Sqn moved to 89 Brigade area where they contacted one Company of KOSBs who were to clear the SINOHBYIN village and the neighbouring feature 5047. the Sqn ferried the Company up to Mont Banc which was the start line of the Company attack. One Company of the 7/2nd Punjabis were to follow up this attack by attacking a small feature to the East of the village with 'B' Sqn in support at 1400 hours. This feature was in the middle of the 7/2nd area and had recently been taken by the Japs who now held it in great strength.

The feature had previously been blasted by the artillery and was clear of undergrowth and the bunker positions and the Japs could be clearly seen. The attack was highly successful after been held up several times by these bunkers and the Tanks were able to give very good close support. It was afterwards reported that the force consisted of 120 Japs who had orders to remain on the position at all costs. The whole force was killed except one who was taken prisoner, the two Officers who were in command committed suicide during the battle.

The Sqn returned and were back in camp by 1930 hours.

The main threat to the advancing Allied forces were prepared Japanese defences, especially their bunkers. These were often built of layers of logs and earth and were skillfully camouflaged and sited to provide interlocking lines of fire. Invulnerable to artillery except direct hits from 5.5" medium guns,
 the bunker systems were very costly for infantry to assault. No sooner had an individual bunker been silenced and overrun, than a supporting bunker would open fire on the troops now exposed after their attack. Long range artillery, assuming radio contact could be made in the first place, was often ineffective in the jungle, not only due to the difficulties of seeing both the target and the fall of shot, but also because of the lack of suitable deployment sites, and because the dense tree growth would often cause shells to explode prematurely, sometimes above the infantry the artillery were supporting. Mortars were better, but did not throw a bomb heavy enough to damage a bunker. Air support faced the usual problems of hitting a small target from the air and also faced the difficulty of actually seeing the well-camouflaged bunkers through the jungle canopy. Tanks were, therefore, brought in to tackle the bunkers alongside assaulting infantry. When the bunkers were completely inaccessible to tanks but conventional artillery could not be employed, tank guns acted much as short-range artillery, firing indirectly at enemy positions with high explosive (HE).
 A preferred tactic, however, was to use the tank fire directly to give closer support in the assault role.

Tanks could not always reach bunkers, especially where they were built on steep hills, but they sometimes undertook extraordinary climbs to support the infantry. Some idea of the difficulties faced by the tanks in reaching their positions can be taken from the account in the war diary of the 3rd Carabiniers, of the capture of position 'Sausage' by 5 Troop C Squadron on the afternoon of 12th April 1944.

Very early on ‘Cirencester’ lost her grip side-slipped and stopped, blocking the way to ‘Clapham’.  Her starter motor jammed which made her immovable.  Meanwhile we groaned steadily upwards pushing down the trees as we went, and had gone about 130 yds before a longish tree bellied and stopped us.  After easing back four times we overcame it.  Branches kept fouling the turret and banging the flaps over while I did a considerable amount of crash-diving to the turret floor after receiving one hefty clout on the left shoulder.  About half way up we emerged on to a flat grassy clearing and waited about 10 mins for ‘Clapham’ who had reported having circumvented the stuck ‘Cirencester’.

Anxious to push on however, we continued the climb with our section and the Havildar.  It was now getting very steep and Fennell had to fight hard to keep her going straight.  Each time we bellied on a tree trunk and had to run back, he was assisted by the Wireless Operator on the parking brake and the 75 Gunner on the gear lever leaving him free to concentrate all his efforts on the ‘sticks’.

 Once the tanks reached suitable firing positions, they would use all their armament, cannon and machine-guns, to suppress the bunkers that were indicated by the infantry. The firepower of the Lee/Grant tanks' 75mm was enough to destroy bunkers, albeit only after sustained firing, and they could back this up with machine-gun fire and the turret-mounted 37mm firing HE or canister. The tanks were sufficiently armoured that Japanese return small-arms fire was unlikely to have any effect. Thus, even a single tank would suppress or destroy enemy bunker positions with little cost to itself. The infantry, who did not have the luxury of being able to walk through small-arms fire, would move to consolidate a position once the tanks had suppressed it. A typical small-scale encounter occurred on the 30th April 1944, when the 3rd Carabiniers were supporting a platoon of 1/4th Gurkhas on an attack against a hillside position:

When the pl[atoon] was within 75 yds of the positions the Japs opened MG and grenade discharger fire.  The Gurkhas went to ground and Cpl Brennan opened up, but was stopped, as his 75 mm fire was dangerously close to the Gurkhas.  They decided to move back to the nullah to allow room for more tank fire.  This time it was more effective, as most of the Jap fox holes, bunkers and weapon pits had been spotted.  One bunker was blown up (a Jap was seen flying through the air) and a well placed air burst dealt with the grenade discharger.  When they entered the position the Gurkhas found 25 dead, one MMG  and two LMGs.

   Although destroying bunkers was an important part of the advance against the defending Japanese forces, armour was also used in an exploitation role. Forming armoured columns, these were intended to break unformed bodies of retreating Japanese troops and drive deep into the rear, smashing through light opposition. The war diary of the 2nd Division sets out the preferred composition of such a column and it is clear that tanks, Universal Carriers and armoured cars were envisaged as the major part of the formation, with the remainder being lorried infantry.
 Such columns became the vanguard of the drive down into Burma, and their rapid advance prevented the Japanese from regrouping or forming more organised defences.

Allied tanks did not have many encounters with Japanese armour. When they did, the Allied tanks almost always came out on top. A typical encounter is described in the entry for March 20th 1944 in the war diary of 3rd Carabiners, where 7 Troop (three tanks) of Lee/Grant tanks 'bumped' around seven enemy light tanks accompanied by around 100 infantry. Four of the enemy tanks were destroyed with another one thought to have suffered heavy damage, and heavy casualties were inflicted on the Japanese infantry. 7 Troop's casualties were a single tank destroyed, two crew killed and five wounded.

Allied tanks did not have it all their own way, however. The Japanese used a few 37mm and 47mm anti-tank guns. The former proved to pose little danger to the medium tanks, but the latter could knock out even a Lee/Grant or Sherman at the close ranges that the jungle war was fought over.
 More commonly, the Japanese used 65mm, 70mm, and 75mm infantry and field guns in the front line of their defensive positions or sited in anti-armour ambush. Although generally low velocity pieces, these threw a heavy enough shell that even HE could knock out a tank if they struck the side or rear. The Japanese also had artillery ranging from their light 50mm mortar to 150mm heavy guns. As the bombs and shells generally arrived from above, artillery tended to hit the vulnerable engine decks and thin turret roof armour, and was responsible for many tanks being lost. Mortars were used in concentration on known stationary tank positions, and even a low concentration of heavier artillery could be dangerous in jungle conditions where tanks were not at liberty to manoeuvre freely. Finally, the Japanese exploited the limited visibility of the jungle to attack tanks by close infantry assaults. Sticky bombs, lunge mines, Molotov cocktails, and even glass poison gas grenades
 were all employed, as were even less traditional methods. One Japanese officer managed to clamber inside a Lee/Grant and kill two crew members with his sword before being killed by the loader with a pistol.
 Tanks were particularly vulnerable when in laager, for the Japanese would infiltrate to the position and attempt to destroy the stationary tanks. 

Mines and anti-tank weapons aside, one persistent hazard to tank commanders were the many Japanese snipers. Drivers had such limited visibility in the jungle that it was common for tank commanders to travel and fight with the turret hatch open. The Japanese were adept at picking them off, which led to a proportionally high casualty rate amongst commanders. An Operational Research Group report on tank casualties sustained by the 255 Indian Tank Brigade from February to May 1945 showed that, out of 28 crew casualties sustained whilst mounted, eight were from snipers.
 Even the Japanese 37mm anti-tank gun, proving ineffective in its intended role, was occasionally used successfully to snipe at exposed commanders.
 

To counter the problems of concealed anti-tank guns, close assault and snipers, close infantry support was essential. The 3rd Carabiniers, for example, were trained in infantry cooperation in close country from March 1943.
 On 13th April 1944, a combined Carabinier and Dogra force managed to overcome steep slopes, extensive Japanese bunkers and extremely poor visibility, to take a dominating Japanese-held hill at Nungshigum, overlooking Imphal.
 The high casualty rate amongst tank commanders during this battle resulted thenceforth in the regiment being allocated a company of Dogras for close protection against snipers.
 Some infantry regiments went even further. The entire regiment of the Bombay Grenadiers, for example, acted as close escort for tanks. They had been trained as tank cooperation specialists and their value can be deduced from a quote from the regimental historian of the 150 Regiment RAC, whose words, according to Perrett, were echoed by every armoured regiment who worked with them: 

They relieved (the Regiment) of all its worries as to the safety of its tanks, acted as its eyes in spotting targets, came with it where other infantry hesitated to follow, and accepted casualties in safeguarding their charges which perhaps a less loyal and literal interpretation of their duties might have avoided.

The campaigns in Burma proved that, if the fighting was being conducted on a tactical level with only small units able to be involved, using tanks in similarly small units in close cooperation with infantry could be highly effective. Guderian may have taught that armour should be used en-masse and in terrain that allowed it to use its mobility, but the jungle made such employment impossible. Even had the tanks been safe to operate independently of foot infantry, the jungle conditions of Burma would have slowed them to walking pace anyway. In the event, tanks used their protection and firepower to good effect, but struggled to retain mobility in the jungle. Cooperation between armour and infantry, something that the British were only just coming to terms with in 1943, having learned hard lessons in the Western Desert,
 was the key to the effective use of armour in the jungle in Burma (and elsewhere). General Slim's training and organisation of his forces in Burma were in this respect, therefore, at the cutting edge of British armoured doctrine. 
Case Study 3: The USA and Australians in the South Pacific
The USA's first use of tanks in the Pacific was during the defence of the Philippines in 1941 and 42. The Provisional Tank Group, US Army Forces Far East, consisted of the 192nd and 194th Tank Battalions, equipped with M3 Stuart Light Tanks and armoured half-tracks, including half-track mounted 75mm guns used in an anti-tank and fire support role, plus the 17th Armored Ordnance Company.
 Despite an early training regime to engender good tank/infantry cooperation,
 the limitations placed on tanks operating in jungle conditions were slow to be recognised. In an after action report, General Weaver, commander of the Provisional Tank Group, reported;

The tanks were mistakenly considered invulnerable, self sustaining fortresses, capable of' going anywhere, surmounting extraordinary obstacles and performing prodigies such as operations against, snipers, flushing enemy out of cane fields, patrolling against infiltration-operation stymied by the inherent blindness of the tank, the noise of its operation, and its considerable dead space, permitting 'approach to it by enemy, mines, grenades, flame throwers, particularly in heavy vegetation, and when the tanks were immobilized by blown tracks or bogging'. Supposedly modest requests for 'just two or three tanks' had to be filled with a company if physically possible - a project wherein tank use was remunerative at all, warranted the use of a company to insure enough power to punch through, give mutual support, and insure the salvage by towing of the inevitable tank casualties.

With the problems of general lack of investment faced by the US armoured branch between the wars, it is perhaps unsurprising that they were unprepared for operating tanks in the particularly difficult conditions of the jungle. Compared to the British, however, the USA did not seem to have such a struggle integrating tanks into combined arms formations. Contemporary US armoured doctrine emphasised coordination between the tanks and supporting infantry,
 and allowed for independent combined arms task forces to be formed for particular missions.
 However, the early lessons of 1941 and 1942 do not appear to have been fully absorbed, as the Committee 9 report explains of the fighting in Luzon in 1945:

It was during this period that several major defects in tank-infantry combined action became painfully apparent. The principles learned from long hours of fighting in the jungles of the SOLOMON ISLANDS and the pre-invasion training between the infantry and the tanks had to be modified. Established theories and practices gave way to snap decisions. The. only tactics became those of common sense applications of the unit capabilities toward the achievement of the desired results.

The detrimental effect of lack of sufficient tank-infantry training was most outstanding. Neither arm fully understood the capabilities and limitations of the other. The tankers thought the infantry misused them tactically, and in many instances the infantry felt that the tanks were reluctant to be committed to action. Convincing the infantry commanders that they should utilize the tank unit commanders, as  special staff officers and advisors, in some cases, was quite a problem.

In the early fighting in the Philippines, the light 37mm-armed M3 Stuart was found to be inferior in tank versus tank combat when against the Japanese mediums encountered. Lieutenant Colonel Dooley describes one of the few encounters when Japanese tanks held the advantage;

The enemy tanks were of low silhouette, no turret, with sides sloped so that an impact close enough to normally secure a penetration was difficult to achieve. On the other hand their 47 millimeter gun was quite effective against our tanks with their perpendicular sides and high profiles--points which had caused their rejection by our allies before the war.
   

Quite which tanks Dooley is describing is difficult to ascertain from this passage, as no Japanese armoured fighting vehicle at the time was turretless, armed with a 47mm gun and had sloped armour. If Dooley is correct in his identification of the gun as being 47mm, then the Japanese tanks would likely have been Type 97 (improved) Medium tanks, which had a low silhouette and a long and low turret. It is more likely, however to have been the earlier 57mm armed Type 97, which was the most common Japanese medium of the war, and contemporary newsreel footage of the Philippines invasion shows the earlier Type 97 tank apparently in that campaign.
 Despite the superiority that Japanese armour evidently enjoyed at this time, the Japanese apparently did not employ their tanks in the sort of aggressive thrust as seen in Malaya. Dooley states that Japanese tanks were never seen en masse, and even the small numbers that did appear only did so mainly at the end of the campaign.
 

The M3 Stuarts of the Provisional Tank Group, despite being out-classed by the Japanese armour and having to operate in jungle conditions, managed to successfully cover the retreat of US and Philippine forces to the Bataan peninsula. Once behind the defensive cordon, the tanks were called upon to perform all manner of tasks, including the hunting of snipers. As the Committee 9 report says, however, this last request was refused as, 'the trade of a sniper for a tank was not considered worthwhile.'
 The tanks were actually restricted in any mission that called for movement beyond the defensive front line because of the large number of mines laid directly to their front.
 Denied their mobility, therefore, the armoured forces were used mainly in a fire support role, a mission in which they were effective against the largely infantry-based Japanese attacks. 

Australia also used the M3 Stuart Light Tank and M3 Lee/Grant Medium Tank in the South West Pacific. Again, they quickly realised that the key to successfully using armour in the jungle was close infantry cooperation. The first Australian use of armour in this theatre was in the fighting on New Guinea in December 1942. Seven M3 Stuarts were painstakingly inserted by sea, up a two hundred mile long channel between Milne Bay and Oro Bay, using commercial barges.
 Their worth was demonstrated when an attack was launched against sixteen Japanese bunkers. Despite one tank 'bellying' on an unseen tree stump, a second being destroyed by a hand-placed magnetic mine, and a third being damaged by a Japanese infantryman climbing on and firing through the observation slit, the tanks allowed the previously pinned down infantry to advance onto their objective.

Where the use of armour in the South West Pacific differed from that in Burma and Malaya was in the use of specialist vehicles. The British had employed Valentine Bridgelayers to help negotiate the chaungs and nullahs, but the USA and Australians went further in their adaptation of armour to the conditions they faced. As previously mentioned, the main problem with attacking Japanese positions was that their defensive bunker systems were exceptionally difficult to defeat. Largely immune from artillery or air strikes, bunkers took a large toll of attacking infantry. Tanks could, of course, use their main armament to destroy the bunkers, but this took several rounds to accomplish, a liability when logistical support was strained by jungle conditions. An established method of defeating bunkers and other fortifications was by using flame-throwers, a tactic that dated back to the First World War. The British used a few infantry flamethrowers in Burma, but did not employ flame-throwing tanks there. Mounting flame-throwers in tanks was also not new and most nationalities used them in one form or another during the Second World War, but in the jungle conditions of the South West Pacific they were particularly useful. Being a very close-ranged weapon (the M4 Sherman flame tank, considered long ranged, had a maximum range of 150 yards),
 the flamethrower required its operator, whether man or vehicle, to safely approach to well within the effective range of defensive weapons. The poor visibility caused by dense jungle vegetation made such a close approach rather easier than more open terrain. Captain Henderson's 1947 military monograph describes how, against the caves and bunkers used by the Japanese, flame-throwers on Okinawa were 'highly recommended' and 'even more effective than bombardment either by air or Naval.'

An unlikely armoured vehicle employed by the USA was the armoured bulldozer. Although unarmoured bulldozers were used by the British to create tracks, to help tow tanks up particularly steep slopes and to recover ditched vehicles, on Luzon the US used their armoured bulldozers to clear a path for the tanks right up to the firing line.
 The Australians took the idea of the armoured bulldozer to the next logical step and attempted to fix a dozer blade to the Matilda tank, but the tank did not prove powerful enough to use the blade effectively.
 Clearing a track through the jungle vegetation was one way to  improve the mobility of the tanks. Another method, and one which was very useful in island operations, was to make the tank itself amphibious. The Landing Vehicle Tracked (LVT), also known as the 'Amtrak' to the United States' and 'Buffalo' to the British, was originally an unarmoured amphibious transport vehicle intended for ship-to-shore logistics operations. By adding armour and a turret with a 75mm or 37mm gun, the LVT(A) light amphibious tank was created, and was used by units such as the US 776th Amphibious Tank Battalion in the reinvasion of the Philippines. Although the LVT(A) was capable of crossing rivers and deep swamp, in fact it proved less able to negotiate shallow swamp than the M4 Sherman medium tank.
 

The Australian experience of using armour in the jungle was, unsurprisingly, similar to that of the other Allied forces. In New Guinea in 1943 the Australians developed a tactic for advancing in heavy jungle, whereby a troop of Matilda II tanks (known colloquially to the Australians as 'Tillies')  was accompanied by a company of infantry and a platoon of engineers. The lead tank was armed with the 3-inch howitzer, which was more suited to engaging enemy infantry and 'soft' targets, while the 2-pounder armed gun tanks followed at twenty yard intervals.
 Although the Matilda was slow, this was less of an issue in the close vegetation of the jungle than it would have been in more open terrain. Two major advantages of the Matilda were its heavy armour, the Japanese struggled to penetrate it, and good ventilation. This last allowed the tank to operate closed down for long periods, as long as seven hours in one instance, without the normal problems for crews operating in closed down tanks in tropical conditions.
 

 More specialised Australian armour was provided in Borneo in 1945 by the Armoured Squadron (Special Equipment), in the guise of Covenanter bridgelayers, Matilda tank dozers, and Matilda flame-throwing (Frog) tanks.
 The Frogs in particular were to play a major part in the subsequent fighting, and were present at most of the battles involving armour. A development which did not see action was the Matilda Projector, Hedgehog, No. 1 Mark I. This was a standard Matilda II gun tank with a seven-chambered spigot mortar mounted on the rear of the hull, firing 65lb bombs originally designed as anti-submarine weapons. The Hedgehog was intended as a close-range fire support weapon against bunkers, able to bring immense (if inaccurate) firepower down where artillery and air power could not reach.  The range was only 200 yards, but each bomb had the explosive power of a 25-pounder HE shell.
 Although issued, the Matilda Hedgehog was too late to see action. 
The experiences of the US and Australian armoured forces in the jungles of the South Pacific mirrored those of the British and Indian troops in Burma; the Japanese would defend with elaborate and well-constructed bunker systems, and use the concealment of the jungle to attempt to assault tanks with close-range anti-tank weapons and snipers. Once again, close infantry cooperation with tanks was the key to successfully protecting armour in these conditions, Graham says that 'infantry must be prepared to operate without tanks, but tanks should never operate without infantry',
 and once again the firepower and protection of the tank proved vital against bunkers. However, the innovative use of specialist armour, especially flame-throwing tanks, was not a factor in the Burma theatre, and yet was an important weapon in the arsenal against well dug-in Japanese defenders. The official history of the 2/4 Australian Armoured Regiment sums up the contribution they feel the tank gave to the Australian troops:

The tanks had more than proved their worth during the long advance from Aitape, and most of the critics were converted to the need for armour in this type of warfare. The infantry were loud in their praises, as the Tillies had saved them many casualties. The Engineers did a splendid job in clearing the path of mines. The infantry also gave the tanks the fullest support, and their co-operation was excellent in every way.

Question 1. How did the terrain in South-East Asia and the South Pacific affect the use of tanks? 
Although the use of armour in jungle terrain is the subject of this dissertation, not all of the terrain encountered in Malaya, Burma and the South Pacific was jungle. Open plains, cultivated fields, mountains, swamp, and beaches were all part of the ground fought over from 1941 to 1945. All had an affect on the way that armour was employed but such conditions are outside the remit of this work. Moreman describes the effect of the jungle conditions:

 In many ways, fighting in SE Asia and the SW Pacific was more of a campaign against nature than enemy resistance, with a combination of terrain, climate and natural vegetation creating 'fearsome obstacles' to waging war, requiring major changes in organisation, equipment, tactical doctrine and training.

The changes in the use of tanks were almost a retrograde step in terms of accepted tank doctrine. Instead of independent massed armour using its mobility in an exploitation role, tanks were usually used in small numbers, often a single troop of three vehicles, in direct infantry support roles. Whilst the Japanese already tended towards this support role in their doctrine, the British were still using armour as a more or less independent force, as seen in the early battles in the Western Desert.
 By 1943, the close cooperation of armour, artillery and infantry was still being implemented in the British Army, yet the jungle conditions of Burma made infantry vital for the close protection of armour.

The obvious problem with jungle warfare is that jungle is often full of dense vegetation. This not only blocks eyesight, but also acts to reduce sound and radio communication.
 When operating in a tank, the lack of observation is possibly the most serious of these problems. Tank crews would not normally expect to hear anything outside of their own tank when operating, so the additional limitation of jungle would not be as acutely felt as it would be to an infantryman. Reduced radio communication is always a concern to troops used to being in touch with their higher formation, but a tank at least has the mobility to contact its headquarters by changing location if required. In addition, the large radio sets mounted in tanks were more powerful than those carried by the infantry, and stood a better chance of penetrating the vegetation. Indeed, the accompanying infantry would sometimes rely on the tank's radio if their own was not able to establish contact.
 

Jungle terrain offers few easy paths for vehicles, even tracked ones. This necessitated the use of engineers to create roadways that armoured vehicles could use. Although Guderian and Fuller both recognised the need for engineering support, the wholesale bulldozing of routes through virgin jungle may have been more than they envisaged. The Japanese in the 1941-1942 Malaya campaign were able to infiltrate their infantry through the jungle, but had to use established roads for their tanks and other vehicles. Had the Allies been able to establish proper roadblocks, this reliance on fixed routes of march could have been expensive for the Japanese armour. As it was, it was the Allies who suffered because the Japanese tanks managed to plough through most attempts to stop them, and to catch British and Indian wheeled transport which was also confined to roads.

Mountains and large steep hills were also a major part of the fighting in Burma. Usually covered in jungle, these obstacles made any use of tanks an exercise in engineering and planning. Reconnaissance on foot was essentially, and even then the tank would have to drive slowly and carefully to reach the summit or ridgeline. Especially in the fighting around Imphal and Kohima, the Japanese made full use of hilltop positions for their bunkers. This meant that tanks had to advance up perilous slopes, usually in single file, and find a suitable firing position that allowed them to lay their guns on target if they were to support the infantry. The Japanese were apparently convinced that tanks could not climb steep hills or mountains, and were consequently ill-prepared to fight them there.
 By contrast, British tank training in Burma in 1943 included crews being able to negotiate slopes of 40 degrees, suggesting that they considered hills to be accessible by tanks.

Finally, the chaungs and nullahs of the jungle were natural anti-tank ditches. Reminiscent of the trenches of the First World War, the watercourse ditches restricted the mobility of tanks and made reconnaissance essential. The fate of No.11 Troop of Valentine tanks in the Arakan, where all three were lost in the same ditch, shows just how dangerous it was for tanks to move in the jungle without being able to properly see the ground ahead. Later tank training would emphasise the need to be able to safely drive closed down in thick and difficult country.
 

Modern doctrine for using tanks in jungle recognises the lessons learnt during the Second World War. The 1982 US Marine Field Manual on Jungle Warfare lists the restrictions on armour from the jungle terrain:

Vegetation. Densely forested areas, where tree trunks are close and heavy above-ground root systems exist, may make movement difficult. Thick stands of bamboo may slow or even stop tanks.

Topography. Many jungles exist in rugged mountainous areas which will impede tanks. Swamps, coastal river basins, and other areas intersected by waterways pose obstacles to tanks because of their soft soil and frequent deep channels.

Weather. Rainy seasons (monsoons) cause rivers and streams to rise and become unfordable. Heavy rains may also cause damage to roads.
 

The manual suggests dealing with these restrictions through the use of reconnaissance and infantry cooperation,
 exactly as the Allies learnt the hard way in the Second World War. 

Question 2. Did the use of tanks significantly aid the eventual Allied success in Burma and the South Pacific? 
Japan was defeated economically at least as much as militarily in 1945. Her industrial capacity was never in the same league as that of the Western powers, and this had an impact of Japan's conduct of war. By concentrating on her excellent infantry, Japan's army did not develop either tanks or anti-tank weapons that could match those of Britain or the USA. The Allies exploited this lack of anti-tank capability by using their tanks aggressively. When British and Indian troops were desperately defending the Indian border at Kohima and Imphal, the tanks provided mobile fire and logistical support which could drive through the fire of snipers and machine-guns covering the battlefield. Although the battle was ultimately lost, the tanks of the US Provisional Tank Group in the Philippines performed a vital role in shepherding the defenders as they withdrew to the defensive lines at Bataan, and then acted as fire support. 

From 1943, Japan was on the retreat and fighting an unfamiliar defensive war. Japanese troops were skilled at using the jungle to their advantage, both in offensive infiltration and defensive camouflage, and their log and earth bunkers were well made and well sited. When unsupported infantry tried to take such bunkers by assault they often failed with heavy casualties. Artillery support could not be relied on because of the jungle affording little in the way of deployment areas, the forward observers struggled to observe falling shots, and the difficulty of communication meant that calls for support and fire correction were unreliable. The thick vegetation could also explode shells prematurely or divert them away from their target. Air support was limited in the same way as the artillery, plus having the added problem of attempting to hit a small ground target obscured, or even hidden, by thick tree cover.

Tanks offered a solution to destroying defensive positions. With better and more anti-tank weapons, the Japanese might have made such attacks more costly, but they were singularly ill-equipped to deal with Allied tanks and thus the infantry in the bunkers could do little to fend off the tanks before the bunkers were destroyed by shellfire. Flame-throwing tanks went a stage further by allowing the US and Australian armour to destroy bunkers without a large expenditure of shells. Although requiring that the tank get closer to the target, flame-throwing tanks were horribly efficient in their role.

That the tank was appreciated as an important weapon in the Burma campaign can be seen in the war diaries by the many congratulatory messages that commanders sent to the tank units. A message from the commander of 2nd Division to the 254 Indian Tank Brigade is typical:

.... please convey to all ranks B SQN CARABINIERS my admiration of their efforts during the last nine days - that we have covered eighty miles and broken through at least four enemy positions in this time has been largely due to the action of the tanks. I fully appreciate the determination with which you have driven on in the lead in the face of mines and with the constant threat of A[anti] t[an]k guns. By doing so you have saved many infantry casualties and I am glad that so far damage to the tanks has not been great....

Tanks, then, were appreciated for their ability to perform tasks that would have been costly if they had been left to the infantry alone. The Japanese possessed anti-tank measures from conventional anti-tank guns through to artillery firing in direct fire roles, as well as mines and close anti-tank weapons like lunge mines and sticky bombs. Their lack of logistical support, however, meant that the Japanese never had enough of anything, from food to artillery shells. Isolated guns were quickly overwhelmed by fire, where a more organised anti-tank defence might have been more effective. During the attack on Kohima the Japanese 31 Division received no supplies or reinforcements because the supply of 33 Division had required all the available Japanese trucks.
 A mainly light infantry army relying strongly on field artillery for their ranged anti-tank defence, the Japanese would have struggled to defeat the Allied armour in any circumstances, but the poorly supplied, disease-ridden and exhausted troops who were expected to defend Burma and the islands of the South Pacific stood little chance against determined tank opposition. Ironically, the Japanese success with their tanks in Malaya relied on the Allied defenders being disorganised, exhausted and demoralised, a situation that had now been turned on its head in Burma.

The desperate measures that were used to attack Allied armour give an indication of how dangerous the Japanese thought the tanks to be. Japanese independent anti-tank companies were formed around close assault methods such as Molotov cocktails, magnetic and sticky mines and even crowbars. Such groups of a hundred men were considered little more than suicide squads.
 Close assaults on tanks using lunge mines and sticky bombs were certainly very risky but perhaps survivable. The spirit of kamikaze was, however, wholehearted embraced in the 'human mine'. Allen describes how Japanese soldiers were found crouching in foxholes along roads, an aerial bomb between his knees and an improvised hammer in his hand. The soldier was to wait until a tank rolled over him and then detonate the bomb, but most were shot in their holes because they would not detonate the bomb for infantry, only tanks. 
 Another suicidal anti-tank method was a box of explosives strapped to a soldier who would detonate it under a tank. Assuming the soldier even reached the target alive, he would be killed in the subsequent explosion.
   

The Japanese evidently saw Allied armour as enough of a threat that they were prepared to sacrifice large numbers of infantry to destroy them. The tanks could perform tasks that would have cost many infantry casualties, and their speed and toughness allowed them to form armoured columns to break through lightly defended Japanese defence lines. Being able to bring heavy weapons to bear on the front line was often only achieved because the tanks could negotiate the jungle to accompany the infantry. The jungle placed so many limitation on artillery and air power that the tank was often the only way to provide fire support. Even though, therefore, the tank could not be used en masse and using its mobility in the conventional manner, it certainly made a large contribution to the eventual Allied success in the Far East theatre. 

Question 3. Did the Japanese Army's jungle tactics make best use of their tanks? 
The Japanese Army was a strongly infantry-focused army, where all other arms were subordinate to, and intended to support, the infantry arm.
 The US Military Intelligence Division 1945 publication, Japanese Tank and Antitank Warfare, details contemporary Japanese tank tactics as taken from their Field Service Regulations. The tactical doctrine of their armour was to deploy in diamond shaped platoon formations, with a company arranged in a 'T' of platoons. Attacks were to be undertaken using from 40 to 100 tanks in a 'mobile mass' to strike at 'a momentous time and place, when a decision of the entire army is in balance.'

Whilst this sort of attack may have taken place in China, no such concentrated attacks took place in the Far East against Allied opposition. Tanks were seen only in small numbers, sometimes singly, and often these were light tanks being employed in reconnaissance. The drive down the Slim River in Malaya might certainly be seen as having been an attack 'a momentous time and place, when a decision of the entire army is in balance', but this was done by only a company of 17 medium and 3 light tanks.
 Jungle warfare does not allow the same concentration of forces as more open terrain, so any attack by a 'mobile mass' would likely have been fragmented and uncoordinated, the very opposite of the concept of massed armour. The Japanese were, of course, not the only nation to have the concept of massed armour attacks, and the Allies had to make similar concessions to their pre-war doctrine when fighting in the jungle.

Japanese infantry tactics in the jungle were to infiltrate and surround defensive positions. They also recognised the advantage to attacking at night.
 No more naturally at home in the jungle than the British, Indian or US troops they faced, the Japanese soldier had the advantage of being primarily a light infantryman. Without being tied to a large logistical tail, the Japanese infantry formations could march through broken terrain, often carrying their heavy weapons in their own backs. This gave them freedom of movement and speed, something that paid dividends in the early part of the war in Malaya, the Philippines, and Burma. 

However, tanks are not light infantry and cannot operate without fuel, ammunition and maintenance. They are often restricted to good going, and their maintenance and supply vehicles are likely to be wheeled and restricted to roads. Japan had a notoriously poor logistical capability and never enjoyed the freedom of the air to implement air-dropping supplies, as the Allies did. In the Western Desert, Rommel showed how massed armour could be used to outflank defence lines, but the jungle and fuel shortages made Japanese encirclement using tanks very difficult if not impossible. Tanks moving through jungle are slowed, requiring a careful reconnaissance of the ground they are to cover and careful manoeuvring through thick vegetation. Fast encirclement by armour was, therefore, not realistically possible.

Given the Japanese emphasis on tanks being there to support infantry attacks, it is clear that jungle conditions made the tank more of a liability to their tactics than an asset. Useful though their mobile firepower would certainly have been, the fact that they would have forced the infantry to fight contrary to their light infantry tactics may be one reason why the Japanese did not place as much emphasis on tanks in the jungle as did their British and US enemies. The technical inferiority of Japanese tanks was as much to do with complacency after successfully fighting in China as with any doctrinal reasons, and it is notable that several more modern designs were proposed after encounters with Allied tanks showed up Japanese tank limitations. Japan was, however, struggling to maintain and replace even the small number of tanks she fielded, and was in no position to produce enough more modern designs to replace her existing armour. In the face of overwhelming Allied superiority in artillery, aircraft and tanks, it is hard to say how the Japanese Army could changed its tactics to have made a significant difference with her small numbers of inferior armour. It is clear, however, that the role of directly supporting the mobile light infantry was not a good way for Japan to use her tanks in the jungle. 

Conclusion

If, as Hayward suggests, the measure of combat effectiveness is the probability of success in combat operations,
 then it is necessary to examine how well a unit performs its mission and thus how it adds to the probability of success. Looking at the effectiveness of tanks in jungle conditions, there are two areas against which that effectiveness can be measured; the operational result and the tactical result.

In Malaya, the Japanese tanks were part of a successful campaign to take the peninsula and Singapore Island. The drive down the Slim River roads shattered the British 11th Indian Division using only a company of tanks and a supporting regiment of lorried infantry and engineers. That they were successful operationally is beyond doubt, but they were not facing organised anti-tank resistance nor enemy tanks. However, their tactical mission was not to destroy enemy tanks (of which there were none), but to break through defensive lines before they could be properly constructed. Guderian taught that speed and surprise were essential to successful tank operations, and the Japanese certainly had both in this encounter. It is possible that lorried infantry alone could have disrupted the first few British units encountered, but their vulnerability to small arms would most likely have meant they would have become engaged in a firefight rather than a fast breakthrough.

Given the logistical limitations of the Japanese in the Malayan campaign, had the Allies managed to hold out for a few more weeks then it is possible that the advance would have been halted through a lack of supplies. More time would also have enabled the defenders to better prepare defences for the final assault on Singapore Island and to receive even more reinforcements. The capturing of the Slim River bridges and the destruction of the 11th Indian Division were therefore essential to the success of the Japanese campaign. It is therefore hard to disagree with Stanton when he says:

Although not involving nearly as many tanks as the great battles in Europe and Africa, the Japanese attack and exploitation at the Slim River was one of the most decisive uses of armor in WWII.
  

Burma is a study of two contrasting uses of armour. The Japanese tanks were ineffective except on the most local of levels, and even then they were easily dealt with by infantry and artillery. Poor supply, maintenance and engineering support meant that Japanese tanks were used in more or less fixed positions or for reconnaissance. The Allied anti-tank weapons proved very effective against the thin Japanese armour, and in the infantry fire support mission the guns of the tanks were too small to be decisive. By contrast, the Allies used their tanks more aggressively tactically and operationally, and in close cooperation with infantry. The 75mm guns of the M3 Lee/Grant tanks were a key weapon in defeating Japanese bunkers, and the armour of the Allied tanks proved capable of surviving Japanese infantry fire. Japanese close assault and sniping were constant threats, and ones which certainly limited the freedom of tank crews operating in jungle, but close infantry cooperation proved to be capable of overcoming these hazards. Tactically, therefore, the Allied armour was highly effective in its mission to provide close support to the infantry, albeit only thanks to reciprocal close infantry support.

When the Japanese advance had spent itself at Kohima and Imphal, armour proved its worth once more, this time in the more traditional armoured breakthrough role. Jungle created unique problems for the armoured columns, but the Allies overcame many of them through armoured bridgelayers and engineers. The Japanese had little transport and so moved mainly on foot. Fast marching by infantry standards, they were not fast enough to outpace the chasing armoured columns, and those using the roads or good going suffered losses accordingly. Not as spectacularly successful as the Japanese drive down the Slim River in Malaya, the Allied drive down Burma was operationally successful by preventing the Japanese from consolidating.

By the time Allied armour appeared in the islands of the South Pacific, the Japanese were on the defensive and struggled to reinforce or support the islands' garrisons. This made the job of the Allied tanks easier but they were still to suffer the same problems faced by the British and Indian troops in Burma. Similar tactics to those of the British and Indians were developed by the 
USA and Australians in the South Pacific and these will not be repeated, but the development of specialist armour was unique in the Far East theatre. Flame-throwing tanks were very effective against stubborn Japanese defenders dug into bunkers or other defensive positions. Whilst short-ranged, the cover of the jungle allowed them to advance in relative safety, and the flame would have the added advantage of burning the surrounding vegetation, flushing out any hidden enemy and removing cover. 

The infantry casualties suffered by the Allies from the tenacious Japanese defence of their Pacific islands is well known. Using armour certainly reduced such casualties as it did in Burma, with tanks being able to advance and destroy entrenchments and bunkers.
 Tanks tended to attract enemy fire, even small arms fire which had little chance of damaging them, and this was useful in revealing ambushes or revealing where defenders where in relative safety.
 Conversely, the very appearance of a tank could be enough to disperse enemy counter-attacks.
 The fighting in the South Pacific did not see many large encounters involving armour, the fragmented nature of the fighting was such that it was very much an infantryman's war. However, the presence of only a handful of tanks in the small actions allowed positions to be taken and attacks to be dispersed with fewer casualties that they would otherwise have seen. The mission was very much to support infantry actions as and when required, and in this they were undoubtedly successful. That more armour was committed to jungle operation as the war progressed must be a measure of the perceived effectiveness.

How the use of armour in jungle compares with that used elsewhere during the Second World War is a question outside this dissertation, but an interesting comparison might be made with urban combat. How the lessons of the Second World War were remembered by nations in conflicts such as the Vietnam War is another question that arises. As Buckley points out, just because a doctrine is devised, printed and disseminated, there is no guarantee that soldiers will read or use it. If previous doctrine has proved to be wrong, there is less likelihood that a new one will be believed.

Armoured fighting vehicles are a considerable investment in initial procurement, training and in logistics. Even transporting tanks long distances can be difficult. Armour is not suitable for every occasion as it has its own limitations of reliability, mobility and observation, limitations which are exacerbated by the conditions found in jungle. Guderian's 'suitable terrain, surprise and mass attack in the necessary breadth and depth' suggests that armour would not be effective in jungle. Yet, if the missions the armour is given are realistic, and suitable infantry-tank cooperation is available, armour can be of great effectiveness tactically. Its cross-country mobility, protection and firepower all combine in small unit actions to make it a formidable weapon and local force multiplier. Bearing this in mind, therefore, the overall effectiveness of the use of armour in the Second World War must be rated as high.  
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