LANDING SHIPS AND CRAFT

From:  Amphibious Warfare – An Illustrated History

Norman Polmar and Peter B. Mersky
SPECIALIZED vessels for landing operations date from antiquity, when soldiers and horses were transported along coasts in specially con​figured small craft. Subsequent practitioners of amphibious warfare developed improved craft, mainly to permit the rapid unloading of horses and cannon onto beaches.

In this century the first truly specialized land​ing ship of significance was the ill-fated River Clyde, converted for the Gallipoli landings on April 25, 1915 (see Chapter 1). Most of the Com​monwealth and French troops landed in that am​phibious operation were carried to the beach in barges towed by tugs and steam launches. This represented the height of specialized landing craft development in World War I.

During the inter-war years, two nations led in the development of amphibious warfare techniques - the United States and Japan (see Chapter 3). The U.S. Navy-Marine Corps began conducting practi​cal landing exercises in the winter of 1922 when a battalion of Marines was landed at Culebra, Panama, in conjunction with a fleet exercise. More annual exercises followed, usually at Culebra or at San Celemente Island, off the southern California coast.

For the Marines, the exercises generally con​sisted of daily debarking from warships or a trans​

port (going down the gangway) into ships' boats, transiting to the beach, and jumping into the surf to wade ashore. Small howitzers were manhandled from the boats to shore. (There were also some efforts to provide naval gunfire against shore tar​gets in preparation for the landings.)

The exercises tended to reveal a lack of suitable amphibious doctrine, tactics, and landing craft. For a decade it was obvious to the more astute observers of these exercises that standard ships' boats were not suitable for landing troops and, especially, their weapons and equipment.

The relatively large Culebra landing of 1924, although having many shortcomings, was notable for the debut of two types of specialized landing craft. First, the so-called Troop Barge A was a 50​foot, twin-motor landing barge with a bow ramp for discharging wheeled equipment.

The Marines evaluated a variety of landing barges over the next decade and a half. Because there were no specialized transports, it was planned to carry the landing barges in boat dav​its of battleships and cruisers. This requirement dictated a maximum length of about 30 feet and a weight of five tons.

Second was an amphibious tractor, designed by J. Walter Christie, featuring tracks and rudders for water navigation. It performed satisfactorily in river tests, but was found unseaworthy in the fleet exercises off Culebra in 1924. Still, it marked the start of Marine support for the "amtrac" that would achieve fame on Pacific atolls two decades later.


During subsequent fleet exercises of the 1920s and 1930s there were Marine landings, still mostly

with ships' boats although a variety of specialized craft were tested. But the learning and devel​

opment processes were slow. Addressing the 1935 fleet landing exercise, two Marine historians noted:


  "The results merely confirmed the obvious - that heavy slow-fuzed armor-piercing shells bur​ied 
themselves in 
the ground before detonating and did relatively little damage to exposed tar​gets. Some 1,500 Marines learned, 
if they did not already know, what it was to ride the sea in open boats and get 
wet up to their waists in a surf... . 
A converted naval motor launch was found to be useless to ferry 
vehicles.... A clumsy tank lighter was tested with 
dubious results."1
Development continued. The ships carrying the Marines, their equipment, and howitzers, were conventional warships or transports. The Marines would run down gangways or climb down cargo nets, while their equipment would be lifted over the side by cargo booms and lowered to the boats bobbing alongside. There were also exercises in night landings, which, of course, were even more difficult.
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Above: The U.S. Navy-Marine Corps "team" experimented with a variety of landing craft in the late 1930s. This is a 38-foot tank lighter unloading a "mini-tank" during a 1939 evaluation. The coxswain of the landing craft appears to be a Marine (with campaign hat). In U.S. forces all Marine landings used landing ships and craft manned by Navy Coast Guard personnel. (U.S. Marine Corps)
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Above: A prototype LVT​1 amphibious tractor undergoes tests at Culebra Island off the eastern coast of Puerto Rico, a long-time site for amphibious exercises. The "amtrac" could carry troops and supplies through the surf and up onto the beach, providing a new degree of flexibility in amphibious operations. The LVT-1 had an open cargo com​partment and rear ramp. (U.S. Marine Corps)

In 1936 the USS Manley (DD-74), originally a flush-deck, four-stack destroyer completed in 1917, was converted to a "fast transport."2 In that role her torpedo tubes and half her propulsion plant were removed (reducing speed to 23 knots); berthing for 120 troops was provided and davits were installed for carrying four LCP-type landing craft.


The ability to cram up to 200 troops on board, the relatively high speed, small size of the ship, and retention of guns and depth-charges soon demon​strated the value of this configuration. This was the progenitor of 36 destroyer-APD conversions and 96 destroyer escort-APD conversions. The Manley was the U.S. Navy's first truly specialized amphibious ship.
THE LANDING CRAFT

By 1938 there was definite progress in the Navy​Marine development of landing craft. That year a self-propelled tank lighter, which would carry a single light tank, was successfully employed in a landing exercise. Its tank had been off-loaded nineteen seconds after the craft beached. Several converted fishing boats were also employed with success in moving troops ashore.


The following year the first landing craft pro​duced by Andrew J. Higgins was evaluated by the Marine Corps. In 1926 Higgins, a New Orleans boatbuilder, had built a shallow-draft boat called the Eureka for use on the lower Mississippi River and along the Gulf coast. In the summer of 1936 the Marines tested Higgins boats, which immediately proved superior to all previously tested craft. It had a shallow draft and could easily run onto the beach and pull off again. After a 1939 exercise a Marine participant wrote, "The Higgins boat gave the 
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Above: The World War I-built destroyer Manley became the first U.S. high-speed transport (APD-1) when she was modi​fied to carry Marine raiders. Originally a four-stack ship, this 1940 photograph shows her with two stacks after the for​ward half of her propulsion plant had been removed to pro​vide troop berthing. Four LCVPs are carried in davits. The Manley was followed by 35 more destroyers of 1,020 to 1,190 tons being converted to transports. (U.S. Navy)
best performance under all conditions. It has more speed, more maneuver​ability, handles easier, and lands troops higher on the beach than the other craft evaluated."3 The Marines - especially Brigadier General Holland M. Smith-enthusiastically supported Higgins but the Navy's Bureau of Ships opposed a design by an "outsider" and sought to procure for the Marines its own, less capable craft.

The Higgins design won, but barely. In 1942 the U.S. Senate War Investigating Committee, chaired by the indomitable Harry S Truman, observed:


   "It is clear that the Bureau of Ships, for reasons known only to itself, stubbornly persisted for over five 
years in 
clinging to an unseaworthy tank light​er design of its own.... The Bureau's action has caused not 
only a waste of 
time but has caused the needless expenditure of over $7,000,000 for a total of 225 Bureau lighters which 
do not 
meet the needs of the Armed Forces."4
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Above: After the 36 APD con​versions from four-stack destroyers, 96 destroyer escorts (DE) were similarly converted to high-speed transports. The Lloyd (APD-63, formerly DE-209) could carry 160 troops and four LCVPs in the trans​port role. Note that the Lloyd retained the 5-inch gun forward as well as lighter anti-aircraft weapons plus depth charges aft, permitting the ship to still serve in a limited escort role. (U.S. Navy)


Many hundreds of Higgins LCP(L)s - Landing Craft Personnel (Large) - would become the stand​ard U.S. and British landing craft in World War II. Sometimes called the "Eureka" for the name of Higgins' prototype landing craft, the stand​ard LCP(L) was a spoon-bowed craft, just under 37 feet in length, powered by a gasoline engine which could drive it at 8 to 11 knots fully load​ed, and could carry 36 troops or four tons of cargo. When Higgins was shown a photograph of a Japanese landing craft with bow ramp in April 1941, he quickly evolved the modified LCP(R) (ramp) which could land small vehicles on the beach.


These craft could easily be carried in davits of landing ships and transports. The LCP series led to the improved Landing Craft Vehicle and Personnel (LCVP), of which thousands would be built. General Smith would opine that this craft “... did more to win the war in the Pacific than any other single piece of equipment."


The British LCA - for Landing Craft Assault - was similar, also carried in shipboard davits, and could transport 35 troops or light vehicles. The wooden-hulled LCA design was also adapted for several fire support configurations.


Simultaneously, the U.S. Marines sponsored the continued development of amphibious tractors which would eventually succeed conventional landing craft in wartime assaults - the Landing Vehicle Tracked (LVT). The Marines persisted in this interest after the failure of the Christie designs.
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In the 1930s Donald Roebling developed a tracked amphibious vehicle for rescue work in the Everglades, the swamps of central Florida. A photograph of the Roebling craft in Life magazine caught the eye of an admiral, who passed it on to the Marine general commanding the Atlantic Fleet Marine Force. After examining the swamp vehicle, the Marines took steps to evaluate pilot models of a military version. (There was some immedi​ate opposition as an amphibious tractor program would divert funds from the landing craft effort.) In 1940 the Marines obtained funds to produce the first "Alligators," which became the LVT-1. The first vehicle came off the assembly line in July 1941.


Production of the LVT-1 was underway and continued development efforts produced the improved LVT-2 in October 1941. These vehicles had cleated tracks which could move them on land at 25 m.p.h. (as against 15 m.p.h. for the LVT-1) and in water at 4 knots (as against 5.4 knots for the LVT-1). They could carry 20 to 24 fully equip​ped troops, or up to 3 tons of cargo. Their ability to cross coral reefs and other obstructions and to move supplies and troops out of the surf and up onto the beach would prove vital in future land​ings.


In 1940 the Marines initiated development of an LVT with a gun turret fitted in place of the cargo compartment. This would prove useful as an amphibious tank that could accompany the personnel carriers onto the beach, providing fire support after naval bombardments were lifted. The LVT(A) - A for armored - models initially carried a 37-mm gun, with the definitive LVT(A)-4 having a 75-mm howitzer. (Most models also had one or more machine-guns fitted.) The Marine Corps would procure 18,620 LVTs of various models during World War II.

When, in the traumatic days of June 1940, Winston Churchill proposed that planning be undertaken for actions against enemy-held coasts, he directed that suitable craft be developed for landing tanks on beaches. In 1917, Churchill had suggested bullet-proof lighters and tank-landing lighters for amphibious operations.
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There was already recognition within the British military leadership that such craft were needed, with the Inter-Service Training and Develop​ment Centre experimenting with assault boats in 1938-39. The naval programs of 1937-38 provided funds for landing craft and these were available to participate in the landing of British troops in 1940 (not opposed landings) and for the evacuation of Dunkirk that same year.

Under Churchill's direction, the Admiralty ordered twenty of a new, larger landing craft in July 1940 - the Landing Craft Tank (LCT). These initial LCTs displaced 226 tons light, were 152 feet long, and had a maximum speed of 10 knots. Their cargo capacity was three 40-ton tanks or six 16-ton tanks, or 250 tons of general cargo.


The first twenty LCTs plus another ten ordered in October were delivered in 1941 and were employed for raids on the Continent as well as for coastal operations at Tobruk in Libya. Improved, larger LCTs followed. Even the later LCTs were small enough to be built by engineering firms not engaged in shipbuilding, and thus the labor and facilities needed for warships and merchant ships were not interrupted by the large LCT program.


The LCTs were considered critical for operations in European waters, and their shortage contributed to Churchill and Britain's military leaders oppos​ing American urgings to open a Second Front in 1942 and again in 1943. While the LCTs - which were also constructed in the United States - were invaluable, they lacked the ability to travel long distances at sea. Rather, they had to be shipped into the assault area or to forward bases as deck cargo. Still needed was a more seaworthy vessel, one that could transport tanks and other vehicles on ocean voyages - what was initially called an "Atlantic LCT" or "Atlantic Tank Lighter."

THE LARGE SLOW TARGET

The LST - officially Landing Ship Tank - was in some respects the most significant ship of World War II. Of this ship, Churchill would record:

  "In this period of the war [1943] all the great stra​tegic combinations of the Western Powers were 
restricted and distorted by the shortage of tank landing-craft [sic] for the transport, not so much of tanks, 
but of 
vehicles of all kinds. The letters 'L. S. T.' (Landing Ship, Tank) are burnt in upon the minds of all 
those who dealt 
with military affairs in this period."5
The Admiralty set to work designing the "Atlantic LCT," also known in its early develop​ment as the "Atlantic Tank Landing craft" (ATL). But the British could not wait for new ships to be designed and built. Three Maracaibo-class tankers were taken in hand and converted to the first tank-carrying ships, which were soon being called LSTs. These were shallow-draft tankers which had been designed to pass over the bars of Lake Maracaibo, Venezuela. Two were 382½  feet long with a gross tonnage of approximately 4,900 after conversion, the third ship being slightly smaller. The conversion provided bow doors and a double ramp, to permit bridging of 100 feet from the ship to shallow waters.

The first LST conversion was ready in July 1941, being followed by two sister ships. The British LST requirement was to lift 500 tons. Each Maracaibo could carry eighteen 30-ton tanks or twenty-two 25-ton tanks, or 33 heavy trucks. There was berthing for 217 troops in addition to the ship's company of 98.
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Above:   The pioneer LST Bachaquero of the Maracaibo class is shown loading Bren gun carriers through her bow doors while preparing for Mediterranean operations. Note the broad beam of the former tanker with 20-mm anti​aircraft guns visible just above the bow. These ships were an interesting experiment, but were inferior in most respects to the series-produced LST(2) design. (IWM)


The Maracaibos were not considered a success, but they were available while the first purpose​built LSTs were under construction. These were the Boxer class, initially called "Winettes" for Churchill. These were officially designated LST(1). They were 400 feet long, displaced 5,410 tons fully loaded, and could carry thirteen 30-ton tanks or 27 trucks plus 193 troops.


The Boxers were relatively fast - 17 knots compared to 10 knots for the ex-tankers - but they were long on the building ways. The first ship was not completed until early 1943. In the event, only three of the LST(1)s were built. British shipyards were giving priority to anti-submarine escort ships and merchant ships; facilities simply were not available for the LSTs, which, unlike the LCTs, were full-sized ships. The British took their plans to the United States.


Those who participated in designing the next​generation landing ship, the LST(2) series, differ as to how the design evolved. Churchill: ". .. the Admiralty had prepared a new design of the landing ship tank (L.S.T.), and this was taken to the United States, where the details were jointly worked out."6 An official U.S. Navy history of the LSTs: "In November 1941, a small delega​tion from the Admiralty arrived in the United States to pool ideas with the Navy's Bureau of Ships. ... Within a few days, John Niedermair of the Bureau of Ships sketched out ... the basic design for the more than 1,000 LSTs which would be built during World War II."7 According to the designer John Niedermair, on November 4, 1941, a dispatch from the Admiralty was brought to him outlining "in a very brief manner the need for larger landing craft that could be seagoing... I drew the original sketch that afternoon in a matter of a cou​ple of hours on a scale of 50 feet to the inch. "8  Regardless of its origins, Niedermair produced the basic LST(2) design, which was completed and approved in record time.
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Above:  The Boxer was lead ship for the first LST design built by the Royal Navy. Only three LST(1) ships were constructed before the more-familiar, Anglo-American LST(2) design was mass produced. The Boxer's single funnel is offset to starboard to provide a clear tank deck. The ship's 20-mm anti-aircraft guns can be clearly seen forward (a total of ten were carried, the others being on the bridge wings and aft); later LSTs also carried 40-mm guns. (IWM)


Because the major U.S. shipyards were also engaged in building warships and merchant ships, a smaller yard, the Dravo Corporation in Pitts​burgh, Pennsylvania, was selected as the lead LST yard and the USS LST-1 was laid down on June 10, 1942. She was completed six months later - on December 14, 1942. The ship was 328 feet long, and had a beam of 50 feet; displacement was 4,080 tons full load with 2,100 tons of cargo, although for beaching, 500 tons was a more feasible load (i.e., eighteen 30-ton tanks or an equivalent in other vehicles and cargo). Vehicles could be parked on the upper (main) deck or lower (tank) deck, which were connected by ramp in the early ships and by an elevator in the later units. There were two to six davits for landing craft, and an LCT could be carried on the main deck. In addition to a crew of some 210, the LSTs could accommodate 160 troops. Self-defense was provided by up to sev​en 40-mm guns and six 20-mm guns in the U.S. ships, while those that served with the British had a 12-pounder and six 20-mm guns. Diesel engine drove the ships at a maximum speed of 11.6 knots.
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The pioneer LST-1 would participate in the invasions of Sicily and Salerno in 1943, and Anzio and Normandy in 1944. Many more ships followed - by 1943 there were 1,152 LSTs under contract in U.S. shipyards (with 101 being cancelled because of shifting priorities). Of the 1,052 ships actually completed, 113 were transferred to Britain and four more were turned over to the Greek Navy. The definitive LST(2) design first saw combat in the Solomons and in Sicily in 1943.


There were many LSTs - but never enough. There were constant problems over the allocation of LSTs. The U.S. Navy - which controlled their construction - wanted them for the Pacific cam​paigns; General Marshall, the U.S. Army Chief of Staff, wanted them for an assault on the French coast; Churchill wanted them for peripheral opera​tions, in the Mediterranean, Aegean, and Norway, to help keep the pressure on Germany until the French coast could be assaulted.

British leaders felt that the Americans were using their control of the LST program to dic​tate Allied policy. To quote Churchill again, in a telegram to Marshall on April 16, 1944, discus sing the strategy for the Italian campaign and the forthcoming landings in Normandy and southern France:


    "The whole of this difficult [strategy] question only arises out of the absurd shortage of the L.S.T.s. How it is 
that the plans of two great empires like Britain and the United States should be so much hamstrung and limited by 
a hundred or two of the particular vessels will never be understood by history. I am deeply concerned at the strong 
disinclination of the American Gov​ernment even to keep the manufacture of L.S.T.s at its full height so as to give 
to us to help you in the war against Japan. The absence of these special vessels may limit our whole war effort on 
your left flank, and I fear we shall be accused unjustly of not doing our best, as we are resolved to do."9
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Above: The LST-229 at sea carrying an LCT on her main deck; a pair of LCVPs are on davits alongside the low stern superstructure. The LSTs were invaluable for Anglo-American landings in Europe and the Pacific. Only these ships could effectively carry large numbers of tanks and other vehicles to the beachhead early in a land​ing operation. (U.S. Navy)

Page after page of Churchill's six-volume history of World War II carries references to LSTs, as do his personal papers. Again commenting on American control of LSTs, Churchill wrote:


    "Had we known they intended to do this, we would have built our portion of L.S.T.s rather than concentrate 
upon other things for the com​mon interest, such as anti-U-boat craft of all kinds and later the materials for 
synthetic harbours [at Normandy]. Of these they have had the benefit, and they ought not to use their monopoly 
resulting from a proper parcelling out of [shipyard] produc​tion against us in an extraneous manner."10
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Above: An LST in action: British tanks and trucks roll from the U.S. LST-21 during the Normandy invasion in June 1944. This LST, manned by U.S. Coast Guard personnel, is "married" to a Rhino pontoon causeway. Her crew stands by the 40-mm and 20-mm anti​aircraft guns in preparation for German air attack. While LSTs can "beach" to unload their cargo, the use of pontoon causeways permits heavier loads to be carried. (U.S. Navy)
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Left: The LCI(L)-769 was typical of the several hundred landing craft infantry (large) - later redesig​nated LSI(L) - built to carry troops onto the beach. With box-like lines, the LCI(L) could carry some 200 troops, unloading them by ramps. Many LCI(L)s were converted to specialized flagship and fire support configurations. In this view the 20-mm guns are under canvas. (U.S. Navy)

Below: The LST-3033 was one of the rela​tively few British-built LST(3) series ships. The U.S. policy for allocation of American-built LSTs forced the British belatedly to build them. They displaced 3,065 tons and were 346 feet long, i.e., larger than their American counterparts. Steam propulsion for 13 knots was provided because of the shortage of diesel engines. There are chocks forward for carrying an LCT. (IWM)
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Left: U.S. soldiers race down the ramps of the Coast Guard-manned LCI(L)-326 during practice for the Normandy invasion. The ramp arrangement was remi​niscent of the ill-fated River Clyde in the Gallipoli campaign. Diesel engines could provide a maximum speed of 14 or 15 knots. The standard armament for an LCI(L) was four or five 20-mm guns plus two .303 Lewis guns in British units.
Reluctantly, in response to the problems of LST allocation, the British initiated their own, small

LST production with the LST(3) design. No diesel engines were available in Britain or from the Unit​ed States, and there was a shortage of ship welding facilities in British and Canadian shipyards. As a result, the LST(3) had standard steam reciproca​ting engines (as were being installed in corvettes and frigates), and were largely riveted, resulting in larger, deeper draft, and slower landing ships without any increase in payload. Only 64 LST(3)s were built in British and Canadian yards for naval service, those being completed in 1944-45.

During the war the LSTs demonstrated a remark​able capacity to absorb damage and survive. Despite the sobriquet "Large Slow Target," which was bestowed by irreverent crew members, the LSTs suffered few losses in proportion to their numbers. Their structural arrangement provided unusual strength and buoyancy. Of the 1,052 American-built LSTs, most of which were in com​bat, only 26 were lost to enemy action and another thirteen were victims of weather, groundings, or accidents. None of the British LSTs was lost.

The LSTs also proved to be highly versatile. In the basic configuration, they were used as hospital ships (on D-Day at Normandy, LSTs brought 41,035 wounded men back across the English Channel), for providing ammunition to battleships, for carrying railroad rolling stock (on rails fitted in the tank deck), and to launch light observation aircraft (fitted with flight decks or the Brodie aircraft launch/recovery system). Other LSTs became repair ships for battle damage (ARB), landing craft (ARL), aircraft (ARV-A), and air​craft engines (ARV-E). The unofficial designation LST(M) was used for LSTs modified into "mother ships" to support small landing craft during land​ings. These had Quonset huts erected on their main deck to house 40 officers, and bunks fitted in the tank deck for 200 enlisted men to operate and support landing craft. A bakery, sixteen refrig​eration boxes for provisions, extra distilling units, and other facilities were fitted in these ships.


Two of the British LSTs were converted to head​quarters ships (designated LSH - see below).  Although the LCT and LST became the critical landing craft of the Allied forces in World War II, several intermediate size landing craft were devel​oped and had an important place in the history of amphibious warfare.  The designation LCI was used for Landing Craft Infantry. The British built the small LCI(S), a wooden-hull raiding boat, 105 feet long, displacing 100 tons loaded. The LCI(S) carried 102 troops, who came ashore over four bow ramps.


Unrelated in concept and design was the U.S. LCI(L) - for large. A larger craft, 158'/2 feet long, displacing 380 tons, it carried 200 troops or 75 tons of cargo, and had an ocean-going capability. More than a thousand of these craft were ordered. Of these, 164 were modified to provide close-in fire support for landings. The LCI(G) gunboats had one or two 40-mm guns, several 20-mm guns, and small rocket-launchers fitted; the LCI(M) mortar craft had 40-mm and 20-mm guns plus three 4.2-inch (105-mm) mortars, the largest in U.S. service; and the LCI(R) rocket craft, six 5-inch rocket-launchers plus the guns.


Another 130 LCI(L)s were more extensively con​verted to support craft and redesignated LCS(L). These units had a 3-inch or twin 40-mm gun mount fitted forward, a second twin 40 forward of the bridge, and a third twin 40 aft, plus 20-mm guns and small rocket-launchers. Small and relatively maneuverable, the LCI/LCS craft could steam up to the beaches with the troop-carrying craft, pro​viding truly close-in support.


The British developed their own style of landing craft gunboats with various LCG designations. The LCG(M) were the medium craft, 154'/2 feet long, carrying a pair of Army 17- or 25-pounder guns plus machine-guns. The LCG(L) was larger, 192 feet, displacing 500 tons loaded, with an armament of two 4.7-inch naval quick-firing guns. The latter were converted LCT(3)s. Another LCT(3) conver​sion was the LCF or "flak" boat armed with four or eight 2-pounder single pom-poms plus several 20-mm guns.


The LCTs continued to increase in size with suc​cessive series until the U.S.-built LCT(7) became a "ship." This 2031/2-foot, 1,095-ton ship could carry five medium tanks or six LVTs in an open tank deck. Several hundred of these diminutive LSTs were built with the designation LSM for Landing Ship Medium. The flexibility of landing craft designs was demonstrated when twelve LSMs were converted to LSM(R) rocket ships, with a 5-inch gun installed aft and up to 85 automatic rocket-launchers fitted on the covered-over well deck. Subsequently, an improved LSM(R) was built with the hull and propulsion of the LSM, but with the superstructure aft and 20 continuous loading 5-inch rocket-launchers fitted forward, supplemented by a 5-inch gun mount and four 4.2-inch mortars.


The British converted several smaller classes of landing ships to the specialized rocket-firing role as this means of beach bombardment would prove highly effective. Although rockets lacked the accuracy and bunker-smashing capability of naval guns in direct fire, rockets could saturate a beach area to force defending troops to keep under cover until the assaulting troops were ashore. (War​built LSM(R)s served in the U.S. Navy during the Vietnam conflict.)

​
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Above: The LCT(7) design was redesignated landing ship medium (LSM) during construc​tion. The LSM-44 shown here off Iwo lima carrying Marine casualties to a hospital ship, was one of 558 units built to this design. The LSMs had a displacement of 885 tons with a length of 203'/2 feet. Several were armed with rockets to support landing operations and were desig​nated LSM(R). (U.S. Navy)
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Above: The British LCG(L)-939, converted from an LCT(4), was typical of the large number of landing ships and craft converted by the British and U.S. navies to provide close​in fire support for amphibious landings. This craft, fitted with a ship's bow, had two 4.7-inch guns and seven 20-mm single mounts, the latter subsequently replaced by twin mountings. The 4.7-inch weapons were taken from destroyers. (IWM)
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Above: The U.S. Navy AKA and APA amphibious ships carried numerous LCMs and LCVPs for landing troops and material. This view of the bow of the USS Matthews (AKA-96) shows LCVPs "nested" in LCMs stowed atop the ship's forward cargo holds. Booms lift the landing craft over the side and load them with cargo. The Matthews and her sister ships displaced 12,800 tons and were 4591/4 feet long, with steam turbines driving them at 16 knots. (U.S. Navy)
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Left: Of major importance in amphibious operations were the large troop and cargo carri​ers. This is the Royal Navy's LSI(L) Glengyle entering Malta's Grand Harbor. She could carry 700 troops; two sister ships could each lift 1,090. The U.S. Navy's equivalent ships were the attack transports (APA) and attack cargo ships (AKA), of which hundreds were built. The typical Victory-design APA could carry 1,560 troops. (IWM)
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Left: A stern view of a landing ship dock with the stern ramp lowered shows the docking well, with a pair of LCMs about to back out. (Another LCM is alongside.) Note the trucks parked on the removable superdeck. The United States built LSDs as well as LSTs for the Royal Navy to free British shipyards for the construction of anti-submarine/ escort ships. (U.S. Navy)

THE "BIG BOYS"

The largest of the amphibious ships, which carried the bulk of the troops and cargoes for amphibi​ous assaults, were converted liners and merchant ships. In the Royal Navy these were designated landing ship infantry (LSI), with suffixes indicat​ing the size. In the U.S. Navy these were the attack transports (APA) and attack cargo ships (AKA).

     The largest of the British LSIs could carry a thou​sand or more troops plus several davit-mounted LCAs. The most capable ships were the so-called "Glen" conversions, the sister ships Glenearn, Glengyle, Glenroy, and Breconshire, all requisitioned from mercantile service in 1939. Each of the ships, 507 feet long with a gross of 9,800 tons, could load three LCMs and 24 LCAs, making a significant contribution to an assault force.


In addition to the large number of merchant ships taken in hand for permanent or temporary conversion to LSIs, the British obtained thirteen cargo hulls built in the United States and com​pleted them as transports.


The U.S. Navy similarly acquired a variety of merchant ships for the APA and AKA roles, fol​lowed by large numbers of ships built specifically for these roles. More than three hundred ships were built specifically for the APA and AKA roles and would carry the bulk of the troops and cargoes for the Pacific assaults.
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LANDING CRAFT CARRYING SHIPS

As noted above, the British LSIs and the American AKAs and APAs differed from "straight" cargo ships and troop transports because they were not pier-to-pier carriers, but could unload their troops and cargoes into landing craft in the assault area. Both types had davits for LCVPs and LCPs, and booms to unload the larger medium landing craft (LCM). But they could not accommodate enough landing craft and amphibious tractors for the numbers of troops and amount of cargo needed in large-scale invasions.


The answer was the docking-well ship. These ships used the floating dry dock concept, where​by a floating dock could flood ballast tanks, be lowered into the water, and have ships float in or out. The new Landing Ship Dock (LSD) design was a large, non-beaching amphibious ship (4573/4 feet long, displacing 8,700 tons full load), with a docking well 252 feet long and 44 feet wide. The ships could each transport two or three load​ed LCTs (depending upon series) or 36 loaded LCM(3)s in the docking well, plus cargo and troops internally, and vehicles could be carried on a removable super deck fitted above the docking well. With the additional deck, instead of landing craft an LSD could carry the impressive total of 90 LVTs or about 110 wheeled DUKW vehicles. (The DUKW was an Army-developed amphibious truck - see Chapter 8.)


Once in the amphibious area, previously loaded landing craft could be floated out from the stern of the LSD, or empty craft carried by the ship could come alongside an AKA or APA and take on cargo or troops.


All war-built LSDs were constructed in the Unit​ed States, with the preliminary design being done by the Bureau of Ships, with British input, in November 1941. Seven of the 27 ships ordered were built for the Royal Navy (with the British des​ignation APM being used for mechanized artillery transport). The first of these ships to enter service was the USS Ashland (LSD-1), commissioned in June 1943. Starting that September, she partici​pated in the landings on Baker Island, Tarawa, Kwajalein, Eniwetok, Saipan, Tinian, Leyte, and Iwo Jima.


In those operations she and her sister ships transported landing craft and LVTs, and once in the assault area served as tender and repairs ships for the small craft.


The British did produce four similar though smaller ships - two Landing Ships Carrier (LSC) and two Landing Ships Stern-chute (LSS). They were converted to carry nine or 21 LCM(3)s. Four other merchant ships converted while under con​struction to Landing Ship Gantry (LSG). These were larger landing craft carriers (483 feet, 16,750 tons loaded) which could stow fifteen loaded LCM(1)s and off-load them by overhead gantry cranes.


While the above-described amphibious ships carried landing craft and, in the case of the LSDs, amphibious tractors, the U.S. Navy also built six large "amphibs" with the designation Landing Ship Vehicle (LSV). These ships, just over 450 feet long, displacing some 8,100 to 9,000 tons full load, had an internal ramp system for carrying LVTs and DUKWs, which were unloaded over a stern ramp. The ships were also among the fastest amphibious ships in service, being rated at 19.5 knots.


Each LSV could accommodate some 50 vehicles and had accommodations for 800 troops. Although a successful design, these ships lacked the flexibil​ity of the docking-well ships. (After the war five LSVs were redesignated as mine warfare com​mand and support ships (MCS), but only two were actually converted to support small minesweepers and helicopters, and they were not successful in that role.)


The development of these landing craft carrying ships introduced a new element of versatility to amphibious operations, which made them valu​able in landings, for their small craft were needed even when LSTs and LSMs as well as large numb​ers of amphibious vehicles were available.
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Above:  Among the most flex​ible of the amphibious ships built for the British and U.S. Navies during World War II was the landing ship dock (LSD). The Comstock (LSD-19), shown here after World War II, could accommodate a variety of land​ing craft or vehicles in the long docking well; the funnels and cranes are outboard of the well, which has a superdeck for vehi​cles installed. The LCU-1481 shown alongside is a post-war version of the LCT. (U.S. Navy)
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Far left: HMS Daffodil (shown here) and her sister ship Princess Iris were train ferries converted to landing ship stern chute (LSS) to carry small land​ing craft for amphibious assaults. Built in 1917, the ships were 2,680 tons gross with a length of 363½  feet.  In the LSS role the landing craft were carried in a long well deck and unloaded through a stern chute. (IWM)
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Left: HMS Bulolo was the first British landing ship headquarters (LSH). Converted in 1942 from an armed mer​chant cruiser, the Bulolo could accommodate 260 command and staff personnel. Her role as a headquarters ship is readily evident from the large number of radio aerials; six LCP(L)s were carried in davits. The ship's first amphibious operation was with the Eastern Task Force of the North Africa landings in November 1942. King George VI was on board when this photograph was taken. (IWM)
AMPHIBIOUS FLAGSHIPS

The ill-fated British expedition to assault Dakar in 1940 and the Anglo-American landings in North Africa in November 1942 demonstrated the need for specialized flagships to accommodate the amphibious force commander, the landing force commander, and their staffs.


For example, in the North Africa operation, Rear Admiral H. K. Hewitt, commander of the Western Task Force, which landed troops on Morocco's Atlantic coast, flew his flag in the heavy cruiser Augusta. The warship, which carried two rear admirals and an Army major general and their staffs, was fitted with additional radios and extra bunks. But there were still far too few radio circuits for so large an operation, and the Augusta was so crowded that the staffs could hardly carry out their tasks. Most important, the embarked staffs were often required at one location just as the ship's 8-inch guns were needed elsewhere for fire sup​port. As Admiral Hewitt stated in his after-action report:

   "No ship of the Western Naval Task Force was suited to be a headquarters ship due to the small space alloted 
to communications equipment and personnel. The Torch Operation clearly demon​strates that a headquarters 
ship with adequate communications facilities is essential to amphibi​ous operations."

The British and U.S. Navies were already working to solve this problem. In the Dakar operation

the naval and ground commanders were in dif​ferent ships, which had other responsibilities as well as serving as flagships (see Chapter 4). Also, the staff of the British ground force commander, General Irwin, had one typewriter in his flagship with which to make 200 copies of the 140-page operational order!


In March 1942 - eight months before "Torch" - the Admiralty had ordered the conversion of a 9,100-ton armed merchant cruiser, HMS Bolulo, to the first specially configured amphibious flag​ship. For her new role the British established the designation Landing Ship Headquarters (LSH).


The Bolulo's new communications suite fea​tured separate radio networks for air, ground, and naval units, with joint channels provided for the overall coordination of an amphibious opera​tion. To minimize electromagnetic interference, the ship's many transmitters were located aft and her even more numerous receivers were well for​ward. The Bolulo had separate operations rooms for the different service staffs, and one for inter​service operations. The ship also carried several landing craft to take the ground force commander and his staff ashore.


As an LSH the Bolulo had a complement of 300 plus about 200 officers and men of the embarked staffs. The ship's ability to handle high volumes of information led to her being assigned to support Prime Minister Churchill at Casablanca during his January 1943 meeting with President Roosevelt.


In addition to the Bolulo, the Royal Navy con​verted three other merchant ships to the LSH role, with several destroyers, frigates, and gunboats being temporarily pressed into service as LSHs. Because the British command ships were smaller than their American counterparts, the Royal Navy used separate ships for controlling aircraft in the amphibious area. With the designation Landing Ship Fighter Direction (LSF), several LST(2)s and auxiliary anti-aircraft ships were converted to this role.


The U.S. Navy worked out plans for amphibi​ous command ships in 1942, the first ships being approved early the following year, with the des​ignation AGC for amphibious force flagship.11  A total of fifteen single-screw, C-2 merchant ships being built under contract to the Maritime Com​mission were tagged for the AGC role during the war. But to meet the flagship need while the ex​merchant ships were being completed, the large, 14,150-ton Army-operated passenger ship Ancon was taken in hand for conversion (to be the AGC-4). The 453-foot ship was converted during the winter of 1942 (having participated in "Torch" as a Navy transport).

The Ancon's combat debut came in July 1943 off Sicily, where she was the flagship of Rear Admiral A. G. Kirk, commander Task Force 85, and Major General Omar O. Bradley, commander of the Army's II Corps. The Ancon then served at the Salerno landings in September 1943 as flagship of newly promoted Vice Admiral Hewitt, whose earlier report had helped to accelerate the AGC program. Also on board at Salerno was Lieutenant General Mark Clark, commanding the U.S. Fifth Army.
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Right: Radio operators from the Royal Navy, Royal Air Force, and Army work side by side in a British headquarters ship. Elsewhere in the ship combined planning, intelligence, logistics, and operational staffs could plan and execute amphibious landings - the most complex of all military operations. In addi​tion to the large LSH conver​sions the Royal Navy also operated several modified escort destroyers and frigates in the LSH(S) role. (IWM)
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Opposite page, top: The LST(1) Boxer was converted in 1944 to a landing ship fighter direction (LSF), one of six LSTs as well as four merchant ships reconfigured to this role. The fighter direction ships were used to detect approaching hostile aircraft and vector defending fighters to intercept them. While various warships had similar cap​abilities, they could not be spared for this role in the amphibious assault area. (IWM)
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Opposite page, centre: The USS Ancon (AGC-4) was the first U.S. amphibious force flag​ship to enter service. Built in 1938 and used as an Army and then Navy troop transport (AP​66), she displaced 13,144 tons in naval service with a length of 493 feet. She was used in the 1942 North Africa landings and then converted to an AGC in early 1943. Serving in the Mediterranean, at Normandy, and in the Pacific, the Ancon was Press ship for the Japanese surrender in Tokyo Bay in September 1945. (U.S. Navy)
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Opposite page, bottom: The U.S. Navy built and converted 23 ships to amphibious force flagships (AGC). The Adirondack (AGC-1 5) was one of fifteen C2-series cargo ships completed to an AGC con​figuration with extensive flag accommodation and communi​cations gear. These ships dis​placed 12,800 to some 15,000 tons and were 4591/6 feet long. Like most large U.S. amphibious ships, they gener​ally carried a 5-inch gun for​ward and aft plus 40-mm and 20-mm anti-aircraft weapons. (U.S. Navy)


It was the Salerno landing that brought the amphibious flagship concept to the attention of historian Samuel Eliot Morison, who mistaken​ly reported that the new ship type had been "improvised for Admiral Hewitt in the Salerno operation." Despite this misunderstanding of the Ancon's origins, Morison was correct in his con​clusion that the new ship type had come about because,


“... the network of communications in mod​ern amphibious warfare had become so vast and 
complicated, 
and the officers and men necessary to staff amphibious force headquarters so numer​ous, 
that no ordinary 
combatant or auxiliary ship could hold them."12
The fifteen C-2 merchant hulls completed as U.S. Navy amphibious force flagships were of two similar sub-types. All were 459 feet long and displaced about 12,800 tons full load. The exact number of officers and men on board varied with the operation and the role of the embarked admirals and generals. Most of the C-2 AGCs had staff accommodations for approximately 55 offic​ers and 580 enlisted men, but could embark more when necessary. Each ship carried a few LCVPs or similar-size craft to carry commanders ashore, and had a defensive armament of two 5-inch guns plus several 40-mm and 20-mm anti-aircraft guns. But their main battery was the various operations rooms and various communications spaces. In 1944 the "comm gear" in a typical AGC con​sisted of 30 general-purpose transmitters (high to low frequency), four very-high-frequency receiver​transmitters, 70 general-purpose receivers (high to low frequency), and 44 radio-telegraph positions.


The first of the C-2 design AGCs to join the fleet was the RockyMount (AGC-3), commissioned in October 1943. Together with her sister ship Appalachian (AGC-1), the Rocky Mount went into action for the first time in the January 1944 assault on Kwajalein atoll in the Marshall Islands, where she served as flagship for Rear Admiral Richmond Kelly Turner, commander of the amphibious force.


As additional AGCs joined the fleet it was commonplace for several ships to participate in the same operation, and for the AGCs to take on special duties. In the February 1945 assault on Iwo Jima, for example, the Estes (AGC-12) was assigned to control the underwater demolition operations and pre-assault bombardment in addition to oth​er functions, while the Eldorado (AGC-11) served as then Vice Admiral Turner's flagship for the assault and headquarters for U.S. war correspondents, providing long-range communi​cations for news broadcasts back to the United States. Also at Iwo Jima was the command ship Biscayne (AGC-18), a converted seaplane tender, tasked with coordinating the destroyer screen pro​tecting the entire invasion force. In the next major assault, the Okinawa operation, a total of five AGCs participated.


The AGC facilities also made them useful for certain non-combat activities. In January 1945 the Catoctin (AGC-5) steamed from the Mediterranean through the Dardanelles into the Black Sea, and up to the Soviet port of Sevastopol to serve as an advanced headquarters for the Yalta conference. During the meeting the AGC provided communi​cation support for President Roosevelt, and her crew provided transportation, canteen, hospital, and dental services for the U.S. delegation ashore.


There was one other Navy AGC in the war, the Biscayne. She was one of 35 Barnegat​class seaplane tenders (AVP) built during the war. These were 3102/3-foot, 1,695-ton ships. The Biscayne was completed in 1941 as the AVP​11 and serviced seaplanes in Atlantic and North African waters. In May 1943, while at Mers-el​Kebir, Algeria, she was converted to a command ship (although not redesignated as the AGC-18 until October 1944). The Biscayne served in the flagship role for the invasions of Sicily, Salerno, Anzio, Southern France, Iwo Jima, and Okinawa.


In addition to the above seventeen Navy amphibious flagships, six U.S. Coast Guard amphibious command ships served in World War II. These were large, 327-foot Secretary-class cutters built between 1935 and 1937. During the war the Coast Guard became a part of the Navy and these ships were employed as anti-submarine escorts early in the war, but were converted to an AGC configuation to meet the Navy's growing demand for amphibious flagships.


One of the cutters, the Duane, was given a Navy designation (AGC-6) in anticipation of being taken over by the Navy. But neither the Duane nor five sister ships, which retained their Coast Guard gunboat designations, were ever transferred to the Navy. The six cutters had Coast Guard cap​tains and crews throughout the war who jealously guarded the separate status of their ships. The Duane receiving an AGC designation touched a sore spot and led to the following memorandum from the Chief of Naval Operations to the Com​mander Amphibious Force Training Command of the U.S. Atlantic Fleet:


    "Attention is invited to the status of the Duane. It is a Coast Guard vessel, owned and manned by the Coast 
Guard. However, it operates under the Navy. In order to avoid any misunderstanding, it should be called the CGC 
Duane."13
These amphibious force flagships served as the command ships for the massive armadas of amphibious and landing ships and craft assembl​ing for the assaults being planned in the Atlantic and Pacific theaters.

