COASTAL DEFENSE REFERENCE STUDY GUIDE

The following information is provided in order to give you a clear understanding of the threat facing
amphibious forcestoday. The information provided does not include all threat systems, just the major types we
could expect to face if tasked to conduct alanding against an integrated coastal defense. The information is
purposely sequenced in the following order: A series of articles on the Falkland Island’s campaign (provides a good
case study on the modem threat in the littorals), Mine Warfare (naval and land type), Coastal Artillery, Precision
Guided Munitions (PGM) and Theater Ballistic Missile Defense.

Naval mines should be thought of as obstacles to Naval Expeditionary Forces (NEF's), not just asalone
threat. When these obstacles are covered by fire with coastal artillery, PGM’s (air, land and sea launched) and
Theater Ballistic Missiles (TBM), their effectiveness are greatly enhanced. There are many good examples which
highlight the effectiveness of naval mines covered by fire, the Gallipoli naval campaign isone. Additionally, mines
in the surf zone and on the beaches will normally be supported by some other type of obstacle like concertina,
tanglefoot, hedgerow, etc. Amphibious planners need to be concerned with the mine threat in the deep water,
shallow water, very shallow water and surf zone regions, because the US Navy has varying degrees of Mine
Countermeasure (MCM) capability. Their capability, or lack of capability, will determine what landing forces will
be able to do. A good review of the Iragi beach defenses in Kuwait isincluded in this section.

The section on Coastal Artillery isan excellent piece put together by the Marine Corps Intelligence
Activity (MCIA). It isimportant to know the difference between coastal and land based artillery. Coastal Artillery is
only one of the elements that will face alanding force, but it isan integral part of alayered coastal defense system.

PGM'’s are perhaps the toughest threat that face amphibious forces today. Our amphibious doctrine, built
decades ago, did not have to take into account this threat. PGM’s are accurate, have along range, are very fast and
extremely lethal. Landing forces launching from over the horizon will not be safe in many cases because many of
these systems can be put in a seeking mode and acquire atarget (ship) after launch.

Theater Ballistic Missiles pose a similar threat to expeditionary forces except these weapons have a greater
range, can carry amore lethal payload, but fortunately are not normally as accurate as PGM’s. The article by MGen
Jenkins “ Theater Ballistic Missile Defense: The Enabler for Operational Maneuver From The Seain the 21st
Century” is an excellent writing which deals with the threat posed by PGM’s and TBM's, and discusses a way to
overcome the threat.
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Argentine
Jointness
And the Malvinas

By ROBERT L. SCHEINA

dentity is as basic to an institution as it is to those who

conprise it, and once established identity can assune greater

i nportance than survival itself. This is particularly true of

the mlitary. The Argentine experience in the Malvinas
(Fal kl ands) reveals that mlitary institutions nust evolve in
order to succeed and that adherence to institutional identity
can be fatal if maintained at all costs. Jointness existed at
the operational and tactical levels within the Argentine arned
forces during the Malvinas conflict, but it did not exist either
strategically or doctrinally. In virtually every case it was the
product of initiatives by md-level officers aside service
parochialism to confront a comon eneny. There are a nunber of
specific illustrations which stand out.

The Argentine operated the only tankers in the inventory. The
130s were essential to air strikes against the British Fleet
whet her carried out by air force or naval planes. For exanpl e,
Skyhawks (flown by both services) had at nost a few m nutes over
their targets if not refueled in the air. The Mal vinas were
barely within range of the attack aircraft of either service.
In addition, every mssion flown by the navy’'s Exocet-arned
Super Etendards required at |least one air-to-air refueling.

either service. In a every mssion flow navy' s Exocet-arm
Etendards required at Jleast one air fueling. These planes
carried out five attacks, the second of which sank the HWS
Sheffield and the fourth Atlantic Conveyor. The | ast Super
Etendard attack on My 30, 1982, need a triple refueling to
strike over 500 mles from base and to circle and approach from
t he east.

Robert L. Scherma currently holds the George C. Marshall Chair of
Strat eﬂy at the Industtrial College of the Arnmed Forces. He has
published widely on Latin Anmerican naval and marine affairs,
I ncluding Latin Arrerl ca: A Naval History, 1810-1987.
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Wthout the air force, Argentine naval aviation could not have
sunk HVS Sheffield, Atlantic Conveyor, and HVS Ardent nor have
damaged ot her shi ps.

The defense of the airfield at Puerto Argentina (Port Stanley)
was also joint. The air force contributed search radar; the
navy commruni cation, plotters and direction personnel; and the
arny twin barrel, radar-controlled Cerlikon Contraves 35nm guns,
Followng an initial attack on May 1 by British Vul cans and
Harriers, the latter had to change tactics fromcl ose-in bonbing
to |l ess accurate | ob bonbing. This was due largely to the
effective Argentine anti-aircraft defenses which were credited
with shooting down five Harriers, plus a few Argentine aircraft
whi ch strayed too close. Inportantly, the defenders kept the
airfield partially operational throughout the entire conflict.
The fact that in spite of British activity an El ectra carrying
supplies was able to | and on June 14 (the day Port Stanley fell)
testifies to the success of this joint effort.?

Anot her success that can be attributed to jointness was the
Exocet mssile which hit the destroyer HVS d anorgan. In April
while tensions were building over the Argentine occupation of
the Malvinas, the Argentine navy renoved two Exocet missiles and
| aunchers from the destroyer Santisima Trinidad. It married
these to a jury-rigged fire control system and then nounted them
on old trailers and christened them Instalacion de Tiro Berreta
(a do-it-yourself firing system. It took an air force C430
three attenpts to get the system to the Mlvinas. Once on the
island, the systemwas mated to an arm Rasit radar operated by a
marine officer. The first attenpt to fire a mssile failed,
perhap due to danage sustained in transit. A second mssile
veered sharply to the right because of a bad connection. On June
12, two days before the fall of Port Stanley, a third missile
sl anmed into HVS d anor gan.

O her cases of Argentine jointness arose when air force attack
aircraft trained against navy type 42 destroyers (the sane class
c ship found in the British fleet); the air force and navy
shared neager reconnai ssance assets; and the air force carried
navy Exocet between R o Gande and Espora for naintenance.
Unfortunately for the Argentine cause such ad hoc efforts on the
operation and tactical levels were too few and too late and
could not nmke up for a lack of join strategic planning and
doctrine that was necessary to overcone the inertia fostered by
each service’s institutional identity.

Today, the Argentines are fully aware of the price that they
paid for this lack of |jointness. In 1982 the last mlitary
junta tasked retired army general, Benjamn Rattenbact, to
conduct an investigation of the war effort. Rat t enbach
renowned for his professionalism headed a joint team which
produced a secret report. Eventually, many of the report
findings were |eaked to the press and, in 1988, a group of



veterans published the full report under the title of Inforne
Rat t enbach:

el drama de Malvinas. The report concluded that there was a | ack
of joint training and planning, and what did exist was purely
t heoretical and unable to be (translated) into action.?

Chronol o

ril 2 gyTask Force 40 puts Argentine forces ashore near Port
St anl ey; Moody Brooks Barracks and Gover nment House sei zed
April 5 — British carrier group sails from Portsnouth

April 12 — maritine exclusion zone cones into effect around
Fal kl ands

April 14 — Argentine fleet |eaves Puerto Bel grado
April 21 — South Georgia operations begins

April 25 — South Georgia recaptured by British forces
April 29 — British tsk force arrives at exclusion zone
April 30 — total exclusion zone conmes into force

May 1 — jnitial SAS and SBSD | apdjngs; first raid on Port
Stanl ey by Sea hunters and naval bofbar dnent

N?y 2 — CGeneral Belgrano sunk on orders of War Cabinet with | oss
of 321 Argentine sailors

May 4 — HVS Sheffield sunk; first Sea Harrier shot down

May Z — total exclusion zone extends to 12 mles off Argentine
coas

May 9 — trawl er Narwhal attacked
May 12 — QE2 | eaves Sout hhanpton with 5'" Bri gade onboard
May 14 — SAS attack on Pebble Island

May 21 — San Carlos | anding begins. HMS Ardent sunk; 16
Argentine alrcraft | ost

May 23 — Antel ope sunk; 7 Argentine aircraft | ost

May 25 — HM5 Coventry and Atlantic Conveyor sunk

May 28 — Battle of Goose Green; 5'" Brigade trans-ships from OE2
at” South CGeorgia

May 29 — 42" Commando | ands on Mount Kent

June 1 — Brigade disenbarks at San Carl os

June 2 — 2" pPara | eapfrogs to Bluff Cove

ggﬂg 6 — Scots GQuards land at Fitzroy; Wl sh Guards enbark for

June 8 — Disaster at Fitzroy;, HMS Gal ahad and HVS Tri st am bonbed
wth [oss of 51 crewren



June 11 — Battle of Port Stanley; Munt Longdon, Harriet, and
Two Sisters

June 12 — Battle of Tunbl edown and Wrel ess Ri dge
June 14 — Argentine forces surrender at Port Stanley

Source: Max Fhstings and Si mon Jenkins, The Battle for the Fal kl ands (London
M chael Joseph, 1963), pp.341-43.
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barri ers—puntai ns, deserts, jungles, and rivers — reinforced
this isolation and contributed to a lack of national identity.
For exanple, Argentina was not united as a nation until 1853
even though it was anong the first Spanish colonies to wn
i ndependence in the 1800’ s. Al so, colonial powers frequently
fought each other and had little incentive in defining the

boundaries of their enpires. The King Spain, who owned perhaps
three-fifths Latin Anmerica, was unconcerned over boundaries
whi ch subdivided his nmany possessions. As a consequence, the
mlitary of the region emerged not only as guarantors of
sovereignty but also as creators and guardians of national
identity.
In preserving national identity, many Latin American

mlitary establishnents evolved into closely knit institutions
whose cohesion served to bond a l|arger but weaker national



identity. But that cohesion within the mlitary was achieved in
part by creating loyalty to a service and its unique terri-
torially-defined mssion, and participating in an extensive and
i sol ationist social infrastructure. The distinctive duties of
the services traditionally found in Latin America-arny, navy,
air force, and federal police—+einforce this separateness and

territoriality. These duties, traditionally inplicit or at
times explicit in Latin Anerican constitutions, give the
services separate, inviolable identities. Wile defending the
nation, a service nust act to define nationality. Con-

sequently, one finds many exanples in Latin Anerica’ s past of a
service acting to define the nation’s political course.

Gven this tradition it should not be surprising that the
Argentine arny, navy and air force fought three wars against the
British in the Malvinas. But one nust understand that the
Argentine view of service identity, as established and
reinforced by tradition, is the greatest obstacle to joint a
activity, no matter how desperately circunstances press for such
an innovation. F truly effective jointness, new institution
perspectives nust evolve. That wunnatural process takes tine,
vision, and commtner for it nmust work against the forces of
hi story and tradition. JFQ

NOTES

Y nterview with Capitan Fragata Jorge Colombo, who commanded the Super Etendard squadron (September 15,
19863

’Interview with the Argentine navy’s Malvinas analy group on September 30, 1983 interview with Contra
AIm| rante Eduardo Otero, who commanded Naval Forces Malvinas (September 8, 1982)

3Interview with Capitan Fragata Julio Perez, who was charge of the special detachment responsible for the
|nstallat|on of the Exocet inthe Malvvinas (September 9,1982).

“Centro Ex-Combatienl Malvinas—La Plata, Informe Rattenbach: El drama de Malvinas (Buenos Aires: Ediciones
Esparaco 1988), pp. 204, 2

®Juan Carlos Murguizur, “The South Atlantic Conflict: An Argentine Point of View,” International L)efence Review,
vol. 16, no. 2 (February 1983), pp. 135—36.

OF CHIEFSAND CHAIRMAN

General Alexander A. Vandegrift, USMC

(1887—1973)
Commandant of the Marine Corps
VITA

Born in Charlottesville, Virginia. Gaduated from University of
Virginia; conm ssioned (1909). Attended Marine Oficers’
School, Port Royal, South Carolina. Assigned to Marine
barracks, Portsnouth, New Hanpshire. Participated in capture



of Coyotepe, N caragua, and occupation of Vera Cruz, Mxico.
Assigned to 1st Brigade and participated in action against
Cacos bandits at LeTrou and Fort Capois, Haiti (1914). Menber
of Haitian Constabulary at Port-au-Prince; served with
Gendarnerie d Haiti as inspector of constabulary (1916—19).
Assi stant chief of staff, Marine Corps base, San D ego (1926);
operations and training officer, 3d Brigade, Tientsin, China
(1927). Assistant chief coordinator, Bureau of Budget (1928).
Assi stant chief of staff, G section, Fleet Marine Force,
Quantico. Commandi ng officer, Marine detachnment, Anerican
Enbassy, Peiping, China (1935). Assistant toMjor Cenera
Commandant, Headquarters Marine Corps (1940). Detached to 1st
Marine Division prior to outbreak of World War 11(1941). First
commandi ng general to |leave U S. shores to | ead 1st Marine
Division; reinforced in Sol onon |Islands (1942). Received Medal
of Honor during defense of Sol onons (1942). Assumed comand of
1st Marine Anphi bi ous Corps; comranded | anding at Enpress
Augusta Bay, Bougainville (1943). Returned to Washi ngton as
Commandant - desi gnate; sworn in as 18th Commandant (1944-46).
First Marine Corps officer on active duty to attain four-star
rank (1945). Died at Bethesda, Maryl and.

HEADQUARTERS, FIRST MARINE AMPHIBIOUS CORPS
IN THE FIELD 15 October, 1943

MEMORANDUM TO: All Hands

1 The forward movement of our enemy in the Pacific has been stopped. More recently he has been
forced to give up, at great cost in men and material, positions of great value to his campaign. His ships no longer
appear in great force in these waters, his aircraft is becoming more cautious, and many of his soldiers and sailors
admit they are no match for us. Nevertheless, he will fight desperately for hislast hold in the Solomons.

2. The First Marine Amphibious Corps, composed of fighting men of the United States and of New
Zealand, has been chosen to drive him completely out of the Solomons. 1t will not be an easy task but, asin the
past, our squads can give and take punishment better and longer than his squads. Thiswe are prepared to do. Our
supporting air and naval forces are prepared to strike him with vastly greater blows than ever before. The first of
these blows has already been delivered

3. It has been my privilege to assume command at thistime. The day is set and we are ready. Be alert, and

when the enemy appears shoot calmly, shoot fast, and shoot straight.

A.A. VANDEGRIFT,
Lieutenant General, U.S. Marine Corps,
Commanding.
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CONFLI CT WTH THE SOUTH ATLANTI C

As the second anniversary of the Argentine invasion of the Fal k-
| ands/ Mal vi nas approaches, generals on both sides of the

Atlantic are still trying to sort out the l|lessons |earned from
the conflict. D sappointed Argentines no doubt search for
answers to explain why their nunerically superior Ar Force
failed to stop the British. High on the British assessnent |i st

is a reevaluation of the role and effectiveness of Harrier jets
and the integration of air assets as part of an overall bal anced
force structure. No matter how these issues are settled finally,
one point stands out: air power wll continue to have a
deci sive inpact on the outcone of limted wars of the future.

When conflict broke out in April 1982, nost mlitary experts
expressed a high degree of confidence in the British arnmy and
navy. Once the British task force arrived in the South
Atl anti c, t he navy qui ckly denonstrat ed its conbat
effectiveness. On 2 May, its nucl ear-powered submarine HVS Con-
queror |aunched two M8 torpedoes, sending the Argentine cruiser
General Belgrano to the bottom A total of 360 nen died. From
this point on, the on, the Argentine Navy renained close to the

Argentine mainland and for all practical purposes did not
participate in the conflict)
Few wi || dispute that the conbined British ground forces, the

arny’s crack parachute troops and the navy’s Royal Marines, were
nore than a match for the Argentine units made up primarily of
18- and 19-year-old conscripts. The well-trained and highly
disciplined British foot soldiers sinply were better fighters.
In every nmajor ground operation, in spite of being outnunbered



by as much as three to one, the British defeated their adversary

When the battle line’'s were drawn, the British nustered 28 Sea Harriers and
14 Royal Air Force GR3 ground-attack variants of the Harrier to face nore
than 150 Argentine conbat aircraft. Neither side gained air superiority over
the battle area, but the British held their nunerically superior opposition.
and inflicted heavy casualties while suffering relatively few
casualties of their own.

Al though the British maintained the edge in terns of naval
and ground resources, the lines cannot be drawn as clearly for
the air war over the islands. From the onset of hostilities,
both British political and mlitary |eaders were worried about
the ability of Royal Air Force and Navy air power to support the
task force adequately in the face of Argentine nunerica
superiority which, at tinmes, was as high as five to one. The
British had good reason to worry, as the Argentine Air Force
turned out to be a formdable opponent. Nei t her side
established conplete air superiority. Right up until the final
push on Port Stanley, Argentine fighters penetrated British
ai rspace consistently, causing substantial damage to the fleet;
five ships were sunk and at |east twenty others hit. British
| osses nunbered 255 for the entire war, but alnost 80 percent of
these cane at the hands of Argentine air strikes on the nava
task force. The majority of the 746 Argentine casualties
resul ted fron1 ground actions supported by artillery and naval
gun fire.?

The Argentines held a distinct advantage in the nunber of
conbat aircraft available for inmediate use in the conflict.
These included approxinmately 44 French-built supersonic Mrage
1l and Mrage V fighters, 68 Anerican-built Skvhawk A4P
fighter-bonbers, 8-10 British-built Canberra bonbers, and 5
French-built Super Etendard naval attack aircraft and about 60
pesky Argentine Pucard light ground-attack aircraft. Flying
against this nunerically superior force were 14 Royal Air Force
(RAF) Harrier GR3s and 28 Navy Sea Harriers operating off two
light aircraft carriers, HVS Hernes (25,00(3 tons) and HWVS
I nvincible (20,000 tons). A third vessel, the container ship
Atl antic Contnveyor, provided an alternate landing site for
Harriers: but for the nobst part, its _primary mssion was to
store aircraft, eqU|pnent and suEplles 3

What the British |ack |n sheer nunbers, they made up for
with quality aircraft. Bo and Sea Harriers carried the
i nproved version of _the Anerlcan made air-to-air Sidew nder
mssile, the AIMOL. The advantage of the 190-pound Al M 9L was
that the attacking Harrier aircraft did not need to approach its
target from behind to allow the mssile to home in on the hot
exhaust of the eneny plane. Instead, the A MO9L_could . be

'aunched “straight on” toward the oncom'ng aircraft. The mssile
proved to be a deadly weapon, destroylng,4accord|ng to British

claims, five Skvhawks’and ni neteen M rages. It is not known how
many, i f any, of those were downed with head-on shots.
Harrier junp-jets performed well beyond the perfornmance

expectations of nost mlitary experts. The remarkable record of
the aircraft is attributed not only to relatively sophisticated



gadgetry, such as war ni ng receivers and el ectronic
counternmeasures to confuse Argentine antiaircraft weapons, but
also to the skilled British pilots, the geographic limtations
inposed by the location of the conflict area, and the ol der
Argentine pl anes. ®

Harriers were designed for vertical/short takeoff and |anding
(VI sTQL), which allowed them to Iland and take off |Ilike
hel i copters. By rotating the jet engine nozzles downward, enough
thrust was generated to lift the aircraft straight up. This
built-in “junp” feature offered certain tactical advantages,
mainly that the Harriers did not require |long runways. During
conbat mssions, when air traffic conditions becane too
congested on the Hermes and Invincible, Harriers low on fuel
| anded at hel i pads on destroyers.®

There was one glaring exception to the inpression that the
Argentine Air Force |lacked a lethal punch for air operations. A
few Super Etendards, carrying French-built Exocet AMB9 mssiles
(range, 45 mles), caused devastating damage to two British
ships. On 4 May an Exocet, skinmmng a few feet over the water at
600 nph, found its mark and, although its warhead did not
expl ode, caused fires that sank the destroyer Sheffield, which
had been serving as an early warning station

Three weeks later, a second Exocet slammed into the side of
the Atlantic Conveyor, sinking the vessel, along wth its
extrenely valuable cargo of repair parts, Chinook helicopters,
tentage, and nore. The Super Etendard s inertial navigation
system and the curvature of the earth permtted the plane to
remain undetected by British radar. Once the plane entered
British radar coverage, the pilot identified the target quickly
with his radar, programmed the flight of the Exocet, |aunched,
and departed the area imediately, not waiting to observe
whether the mssile struck its target. Hence, the Exocet was
advertised as the “fire and forget” mssile.?®

However, according to nost reported accounts, the Argentines
had only five of the air-launched Exocets avail able. Because of
the enbargo inposed on Argentina by the European Conmon Market,
the French had refused to fill orders for additional mssiles.’

In spite of its spectacul ar successes against British ships,
Argentina lost the air-to-air war decisively. Argentine fighter
aircraft failed to shoot down a single Harrier. British Harrier
| osses totaled nine—four to accidents and five by surface-based
air defenses—surface-to-air mssiles (SAMs) and antiaircraft
artillery (AAA). The 400 mles from Argentina to the islands
partially explained why the score was so |opsided. To nmake the
800-mile round trip fromthe Ro Gallegos Air Base on the coast
severely strained the naxi mum operating range of the Argentine
aircraft. Consequently, Argentine pilots had all they could do
to reach the «conflict area wundetected and deliver their
ordnance, “getting in and getting out” as quickly as possible.
They could not afford to stay around to recon targets or offer
much opposition to the Harriers sent up to intercept them for
in doing so, they realized, they would run dangerously |ow on
fuel and mght have to ditch in the Atlantic on the return
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Because Argentine aerial-refueling capabilities were limted
(two KC-130s, plus *“buddy refueling” for Skyhawk and Super
Etendard aircraft), the potential effect of the Argentine Air
Force was reduced significantly. 1In <contrast, the British
Harriers operating off carriers did not face the fuel shortage
problem and had the luxury of time on their side—factors that
allowed themto performrecon and escort mssions in addition to
air-to-air conbat.?

The inportance of aerial refueling is perhaps one of the
salient teaching points of the war. If Argentine fighters had
been supported by a sizable air-refueling capability, they could
have rendezvoused with air tankers near the islands. A nmassive,
t anker -supported effort mght have been able to tip the scales
of the tactical air war nore in their favor. On the other hand,
the British were very dependent on the vital support role that
aerial tankers played in logistical operations, reconnaissance
/early-warning flights, and strategic bonbing runs.

To sustain their task force, the British refueled tactical
aircraft and transport planes (ferrying nmen and supplies) while
in flight from England to the logistical base at Ascension
| sl and, mdway between the war zone and the hone front. A few
RAF Harriers flew directly from Ascension to the flight deck of
the Hermes, refueled along the way by Victor K-2 tankers.
Tankers also refueled Ninrod maritinme reconnai ssance aircraft on
nore than a hundred occasions. These latter flights |asted
approximately fifteen hours each; however, they did not pick up
enough intelligence to have any substantial inpact on conbat
operati ons. *?

Air tankers contributed also to three |ong-range bonbi ng runs
made on the Port Stanley airfield to destroy the runway, any
pl anes parked there, and associated storage facilities. Two
other raids were directed at a radar site that was providing
information on British air activity to the Argentine defenders.
Al though these attacks set a record for the |ongest conbat
mssions in the history of air warfare (8000 mles—+ound trip
from Ascension to the disputed islands), they failed to disable
any of the Argentine facilities. The first flight on 1 My, for
exanpl e, dropped twenty-one 1000-pound bonbs, but only one of
the bonbs | anded on the runway. This lone crater did not prevent
the Pucaréa fighter and Hercules cargo planes from using the
runway. Yet even though the Wulcans caused only mnor materi al
damage, dropping 1000-pound bonbs in the early norning hours
under the cover of darkness probably did have the psychol ogica
effect of lowering the norale of Argentine soldiers on the
ground. 3

Sel ection of the 4100-foot paved airstrip at Port Stanley as a
target denonstrated the British concern for this prine piece of
real estate.. Once they arrived in the war zone, Harrier jets
fromtinme to time had attacked the airfield by dropping 1000-
pound bonbs but were unsuccessful. Antiaircraft (35-mm and 20-mm
guns), plus Tigercat and Roland surface-to-air mssiles posi-
tioned near the airport, posed too great a risk for the Harriers

home



to nmount an intensive canpaign

Argentine turboprop Pucirrd.c were based on the Falklands’/Malvinas. Many fell to British Blowpipe and Rapier
surface-to-air missiles. Other, were destroyed by Special Air Service teamsin hit-and-run attacks. o
Helicopters hauled men and supplies, landed special learns, and conducted electronic countermeasure missions.
One sank the Argentine submarine Sante Fe in Grvt ken harbor on South Georgia island. Bad weather and ground
firetook itstoll of both British and Argentine choppers.

Besides, as the war progressed, it becane clear that British
fighters could drive off nobst Argentine transport planes trying
to land at Port Stanley, at |east those attenpting to fly in
during daylight hours. In essence, the British had established a
partially effective aerial blockade of Port Stanley, which was
the logistical lifeline for ground troops on the islands.® Mre
inportant, they alnost conpletely halted aerial resupply from
Port Stanley to troops in other isolated garrisons throughout
the island, depriving them of even limted stocks that would
have been avail abl e.

The Argentines had at least four weeks to build up supply
stock levels before the British task force reached the islands.
From May through the first week of June, sone transports
(landing at night) reached Port Stanley to bring in nore
supplies. If the war had |asted nore than a few nonths, with the
interruption of aerial resupply, it is doubtful that the
Argentines could have held out for any length of tine.

The Argentines made a serious msjudgnment by not using the
nonth of April to work on extending the Port Stanley runway. |If
they had acconplished this vital task, a nore effective defense
of Port Stanley could have been achieved. A |onger runway could
have accepted the nuch-needed Skyhawks and Mrages, allow ng
themto perform both counter-air and close air support m ssions.
Qperating from a |and base on the islands, Skyhawks and M rages
woul d not have been so severely restricted by the |limtations of
fuel and distance. By significantly increasing the tine that
they could spend in the air and with at least a three-to-one
advantage in fighter aircraft, the Argentine pilots mght have
been able to overwhelm the small British air force by nunbers
alone. Also, with the critical elenment of staying power worKking
in their favor, they could have engaged in nobre recon m Ssions
to collect nore accurate intelligence on the kind and | ocation
of targets. Even nore inportant, Argentine fighters flying out
of Port Stanley would have had a better opportunity to |ocate
and successfully attack the British fleet. This achievenent
m ght have altered the outcone of the conflict.

The “what iif” questions of warfare abound in alnost any
conflict, but in this particular case +the inportance of
mai ntai ning a secure tactical air and |ogistical base is
illustrated clearly. The British supply lines extended across a
di stance twenty tines greater than that of the Argentines. Yet
the British were able to support and protect their air resources
much better than the nearby Argentines. British air power,



i ncl udi ng surface-based air defense, in the end proved superior.

The South Atlantic War yielded few new | essons in war-fighting but confirnmed
many concepts learned "during conmbat in the Mddle East and elsewhere.
Forenpst anong the lessons revealed is that high-tech weaponry, Ilike the
Rapi er SAM system gives an edge to the defense that can be overcone only
through innovative and imaginative enploynent of reasonably sophisticated

of f ensi ve weaponry.
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M LI TARY AFFAI RS ABROAD

This is not to say that the British did not pay a price.
Argentine air power posed a substantial threat, as denonstrated
by the major conbat engagenents of the war.

After their initial surrender of Port Stanley on 2 April, the
British came back to win their first mlitary victory at South
Georgia. a small island in the Atlantic, 800 mles east of the
Fal kl ands/ Mal vi nas. The advanced elenents of the British task
force reached the Falklands Malvinas in md-April and were
directed to recapture South CGeorgia held by a small contingent
of Argentines. Driving the eneny off this island would serve
three purposes. First, a British success early in the war would
show the politicians at honme that Margaret Thatcher’s governnent
was indeed pursuing the right course in dealing with outside
aggression. Second, the fall of South Georgia would be a major
step forward for the British mlitary. Not only would it boost
norale, but it would allow the field conmanders to gauge the
fighting ability of the Argentine soldiers. Finally, the fight
would offer a unique “rehearsal” for the nmain assault on the
Fal kI ands/ Mal vi nas.

Retaking South Georgia was risky business. The nain task
force was still en route, so the landing force had to go in
wi t hout the benefit of close air support. However, air power did
prevail to sone degree with Wssex 3 helicopters from the
destroyer Antrim Lynx helicopters from the frigate Brilliant,
and Wasp helicopters fromthe Endurance. On 25 April, a Wssex 3
spotted the Argentine submarine Santa Fe and damaged it by
droppi ng depth charges. The Lynx and Wasp helicopters foll owed
up by firing their SS-12 anti-ship mssiles, causing the
submarine to linp into King Edward Harbor, where its crew
menbers eventually were taken prisoner. Although the 4.5-inch
naval guns of the Antrim and Plynouth contributed additional
firepower to turn the tide of battle, the British devel oped an
appreciation for the air power contribution nmade by the navy
hel i copters. ®®

Air power was to have a nuch greater inpact on the British
| anding at San Carlos, which began on 21 May. British soldiers



secured the beaches unopposed on the ground, but the escort
ships in Fal kland Sound that supported the operation faced wave
after wave of Argentine planes from two directions. The small
Pucaréds took off from Port Stanley and flew low to the ground,
approaching the Royal Navy from the east. The first Pucaréas
bonmbed and badly damaged the frigate Argonaut, one of five ships
that formed a forward defense line to detect aircraft comng
fromthe Argentine mainland. ®

The courageous Argentine pilots denonstrated their aerial

skills by flying a lowaltitude, terrain-hugging profile over
West Falkland Island to use the rolling hills as a shield
against British radar detection.
Just before reaching San Carlos, they “popped up” and then
executed dive-bonb maneuvers on the British ships. The first
group of Mrages dropped 1000-pound bonbs and succeeded in
hitting the Ardent, ripping holes in her deck and setting off a
nunber of wuncontrollable fires. Twenty-three of the crew died
and nmore than thirty were injured before the Ardent sank.?!’

On the second day at San Carlos, two 500-pound bonbs | anded
on the Antelope but failed to explode. One bonb blew up as a
British bonmb expert tried to disarm it. The explosion tore a
huge hole in the ship’s side, sending a spectacular tower of
snoke, fire, and debris skyward. The Antelope sank the next

day. 18
The problem of bonbs that hit their targets but failed to
detonate plagued the Argentines throughout the war. Sone

accounts estimate that nearly 80 percent of the bonbs dropped on
target malfunctioned because of poor wring and delivery
t echni ques. Rel easing the bonbs at very low altitudes (Iess
than 40 feet) did not give the bonbs sufficient time to arm
t hensel ves prior to inpact.

On 24 May, bonbs hit and damaged the landing ships HVS Sir
Gal ahad and Sir Lancelot, which were bringing supplies to San
Carlos. On 25 My, the sanme day an Exocet sank the Atlantic
Conveyor, Argentine pilots nmade repeated passes and finally sank
the destroyer Coventry. From 21 May to 25 May, the British paid
an even higher price for establishing a beachhead at San Carl os:
four of their shiPs sank, while at least ten others were hit and
damaged by bonbs. °

Al though they suffered severe naval 1losses during the San
Carl os encounter, the British inflicted a nore damaging blow to
the Argentine Air Force. Mrage and Skyhawk pilots flew agai nst
incredible odds in ternms of distance, radar detection, surface-
to-air mssiles, and Harrier jets.?® Approximtely 109 Argentine
aircraft were lost during the entire war. SAMs accounted for
shooti ng down about 38 percent of them the Harriers’ kill ratio
was 28 percent. The remaining third of the planes that the
Argentines |lost were shot down by small-arnms fire or were cap-
tured/destroyed on the ground. Rapier proved to be the nost
effective |and-based SAM even though it had to be fired
optically because the fleet’'s radar/electronics interfered with
its radar. Foot soldiers carried the shoulder-fired Bl owi pe,
designed to hit both high-speed fighter aircraft flying |ow



| evel air strikes and helicopters operating in a standoff node.
The supersonic Blowpipe mnmssile achieved its greatest success
agai nst Pucaras. Mrre than half the SAMkKills were attributed to
Rapi er and Bl owpipe. The balance of SAM kills cane from the
shi pnount ed Seawol f, Sea Dart, and Sea Cat missiles.?

Britain suffered its worst casualties from Argentine air
power on 8 June, when British troops were caught in a poorly
pl anned and badly executed operation to land soldiers at Fitz-
roy. Two landing ships, Sir Tristram and Sir Gal ahad, anchored
in Fitzroy inlet (four mles from Bluff Cove) w thout protection
from naval escort ships, offered an inviting target to the
Argentine Air Force.

M rages and Skyhawks capitalized on the opportunity by dropping
bonmbs on both ships, which were |loaded with troops ready to
di senbark at Fitzroy. Wthout naval -or |and-based SAMs avail abl e
to provide protective firepower, the Tristram and Gal ahad were
extrenely vulnerable. As a result, nore than fifty lives were
| ost—the highest single-day casualty figure of the war for the
Btitish.?

Once the British absorbed their |osses at Fitzroy, their nove
to retake Port Stanley progressed by using air strikes to soften
up the Argentine strongholds for the final assault. These
strikes, in <conbination wth alnost three days’ continual
artillery bonbardnment of Port Stanley and the surroundi ng area,
led ultimately to the Argentine surrender to British ground
troops on 14 June.

Air power played a very significant role for both sides in
the conflict over the Fal kl ands/ Mal vi nas. But one |esson which
shoul d not be ignored is that air power alone could not win the
war. This assessnment is not a departure from past doctrine but
sinply a reaffirmation of a tine-honored principle of war: the
conbined actions of nutual] supportive air, ground, and naval
forces decide the difference between victory and defeat.

The absence of an adequate Argentine naval force and the
inferior training of the bulk of Argentine ground troops
resulted in Argentina’s placing a disproportionate share of
conbat responsibility and expectations on the Argentine Air
For ce. This circunstance, coupled with the Argentines’ failure
to extend the vitally inportant Port Stanley airstrip and their
very limted aerial-refueling capability, directly contributed
to Argentina s defeat.

British conbat operations in the conflict were successful not
only because of the Argentines’ fundanental mlitary weaknesses
but al so because of the superb | eadership and hi ghly coordi nated
pl anning efforts carried out by the Royal Navy Arns’, and Air
Force at all levels of comand The navy provided a safe
operating base for aircraft and furnished the needed fire
support for ground actions. Royal Navy and Royal Air Force
Harriers, operating side by side and flying off the same carrier
decks, worked <closely wth one another to deliver nmaxinmm
firepower on the enemy. A derivative of the Royal A r Force



Harrier, the Royal Navy Sea Harrier was originally designed for
fleet air defense. It denonstrated its flexibility, however, by
performng air defense, ship attack, and- until the Royal Air
Force contingent arrived— reconnai ssance and ground attack. The
air force nade other inportant contributions by executing |ong-
range bonbing runs, conducting Ninrod reconnal ssance m Ssions,
and performng aerial-refueling operations to sustain the 8000-
mle logistical lifeline.
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British Alr Power nmade its greatest contribution as part of
an integrated conbat effort. Assessing the degree to which each
service contributed to the final outconme of the war is not yet
possible, in part because official mlitary assessnments on both
si des have not been conpl eted. However, one point is clear: The
generals and admrals who one day nmy face the prospect of
fighting a limted war in a renote region of the world nust
recogni ze and stress the inportance of a bal anced force concept.
| mpl ementation of this policy requires a potent air arm As
denonstrated in the South Atlantic conflict, air power, one
essential elenment of an effective conbined force, played a key
role in determ ning both victory and defeat.

Kirtland Air Force Base.

New Mexi co

2. Charles W Corddry. “Britains Near-Thing Victory,” Air Force.
Decenmber 1982. pp. 50-53: Alistair Horne. “A Britis ' Historian's Meditations”
National Review 23 Jul’ 1982. pp. 886-89.



Logistics of the
Falklands War

By Bruce P. Schoch May-June 1986
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L ogistics problems of Argentina and Great Britain
during the Falk lands War provide lessons
to U.S. logisticiansin supporting remote oper ations

It was, as the Duke of Wellington said of Waterl oo, “a damed
close-run thing.” The 1982 <conflict in the South Atlantic
between Geat Britain and Argentina—the Falklands War—posed
| ogi stics challenges and called for inprovised solutions on both
sides that nmade the line between tactical success and failure a
fine one.

It is indeed fortunate for hundreds of British and Argentine
infantrynmen that the war ended as quickly as it did. The British
were desperately short of artillery amunition, conbat rations,
and helicopter transport. Spare parts problenms had degraded
| and- based air defenses, and troops were suffering nore and nore
from the cold, wet environment. Had the Argentines still been
deployed and inclined to further resist, there probably would
have been |arge-scale, savage infantry battles; the British
woul d have been forced, for both tactical and donestic political
reasons, to press for victory before their |ogistics problens
forced themto settle for a stalemate.

The nost significant |ogistics problens were | ack of
nmobility, anmmunition, and rations. These shortcom ngs not only
affected tactical operations; they also inpeded the conduct of



ot her support activities. In contrast to the “high-tech” war in
the skies, with its Exocet and Sea Skua m ssiles, a nore
primtive war was waged ashore, where the | ogistics shortages
had their greatest inpact. For exanple, Argentine soldiers in
the Fal kl ands capital, Port Stanley (or Puerto Argentino, as
they called it), had to unload supply aircraft by passing cargo
al ong a human chain. And |ack of transport forced many British

infantrymen to walk the 85 mles fromtheir landing site at San
Carlos to Port Stanley.

The Fal kl ands War began during the predawn hours of 2 Apri
1982, when 475 Marines of the 2d Battalion, Bujo Tacito, Armada
Republ i can Argentina, |anded at and around Port Stanley on East
Fal kl and |sland. They were ferried ashore fromthe |anding ship,
dock, Candido de Lasala and the landing ship, tank, Cabo San
Ant oni o, by 4 (nechanized |anding craft) LCM6’s, 14
(tracked per sonnel | andi ng vehi cl es) LVTP—’ s, and 15
(anphi bi ous resupply cargo lighters) LARC-V s. Under strict
orders to keep all civilian casualties and property damage to a
m nimum the Argentines secured their objectives within hours
and suffered only mnor casualties. Watever else the arned
forces of Argentina did or failed to do during the Falklands
War, the 2d Marine Battalion’s actions during Operation RCSARI O
were quite successful, as was the performance of their Anerican-
made | ogi stics watercraft.

Following their seizure of the Falklands, the Argentines
relied primarily on airlift to increase the size and strength of
their occupying garrison. The 4, 100-foot, hardsurfaced runway at
Port Stanl ey was | engthened another 200 feet wwth steel plating
and illumnated by the army’s 9th Engineer Conpany. During
April, mlitary and civilian aircraft transported 9,000
personnel and 5,000 tons of equipnent and supplies to the
Fal kl ands. The runway was quickly repaired after the 1 My
British airstrike, and the Argentine airlift continued to the
end of the war. Averaging two flights in and out daily (often at

night, in bad weather, and flying low to avoid intercept by the
British Harrier jets), Argentine aircraft brought in an
additional 470 tons of equipnent, including four 155-mllineter

how tzers and two Exocet mssiles and |aunch equipnent, and
ferried out 604 wounded personnel .
The British land canpaign to recapture the Falklands was

essentially a light infantry action, with an ad hoc,
mul ti branch, and nultiservice conposition that in effect forned
a “light infantry division.” The British force consisted of the

3d Royal Marine Commando Brigade; two parachute battalions (used
as heliborne and foot infantry); tw disnounted nechanized



infantry battalions; one GGurkha battalion of soldiers from
Nepal; five batteries of towed 105-mllineter howtzers; one
section of light arnor; two brigade headquarters and service
detachnments; and el enents of three squadrons (each equivalent to
a US. battalion) of the arny’s port reginent. This conposition
reflected the availability of both wunits and transport.
Logistics played a leading role in force structuring for the
canpai gn.

The primary British logistics unit in the Falklands War was
the 17th Port Reginment, Royal Corps of Transport. The only unit
of its kind in the British Arny, the 17th Port Reginent is based
at Matchwood M litary Port, near Southhanpton, Engl and.

The reginent is conposed of three active squadrons and one
reserve squadron, each with its own m ssion—

e The 51st Squadron consists of the British Arnmy’s sailors,
who wear blue wunifornms. They man and operate vessels and
| ighters, for |ogistics-over-the-shore operations. Forty percent
of this unit is detached to oversea postings in Belize, HongKong,
Cyprus, and, nore recently, the Falkland Islands. The 51st
Squadron supplenents the civilian crews on the 7 Royal Fleet
Auxiliary Service logistics landing ships, each of which has a
capacity of 1,400 tons and is arnmed with two 40-mllineter
aut omati c cannons.

e The 52d Squadron consists of stevedores who use European-
designed materials-handling equipnent to support the 51st
Squadron’ s m ssi on.

e The 53d Squadron provides admnistrative supply and
subsi stence support to the reginent.

« The 265th Squadron, a reserve unit, augnents the reginent in
all three functional squadron areas and participated in the
British buildup in the Falklands after the Argentine surrender.

British Army engineer, supply, postal, and nedical conpanies
and detachnments fornmed the service core for both the 3d Comrmando
Brigade (Marines) and the b5th Infantry Brigade (Arny). An
engi neer conpany installed a netal-plate |anding pad for Harrier
jets at Goose Green in less than a week, allowing up to four
Harriers to refuel there at one tinme. Both Royal Marines and
Scots CGuard bandsnen were pressed into service as stretcher-
bearers. The Royal Marines used arny service, transport, and
catering (food service) units. At the tine of the Fal klands War
the Marines were a “barebones” service lacking an organic
| ogistics “tail”; this is now bei ng changed.

Because the Fal klands are located in the South Atlantic, nuch
closer to Argentina than to Geat Britain, nobility presented a
serious challenge to the British. The Royal Navy chartered or
requi sitioned 59 nerchant ships for the Fal klands War, including
6 from Swedi sh, Norwegian, and Canadian firns. Ten of those
were not needed and were returned to their owners before
hostilities were over. O the nunber actually used, 12 arrived
after the Argentine surrender. They included the only pure
containership used in the canpaign, if MW Astrononmer, which



served as a helicopter ferry and repair platform and the SS
Rangatira, which brought the bulk of the engineers, equipnent,
and materiel. The Rangatira carried materiel for |engthening the
Port Stanley runway an was eventually used to provide tenporary
housi ng for the occupation forces.

The 37 merchantnmen actually used during the war included 9
tankers, with a total capacity of 700,000 tons of fuel; 4
troopshi ps, including a hospital ship; 11 fleet support ships,
including 5 mne sweepers and 6 “despatch” and repair vessels;
an 13 logistics ships (including 1 water tanker), wth total
capacity of 100,000 tons.

Two, of the logistics nerchantnen deserve special nention.
The MElk, wth two 40-mllinmete guns, was the only arned
merchantman in th Falklands during hostilities. Although it
brough 2,000 tons of ammunition to the Fal kl ands, hast~ | oading
pl ans caused it to | eave 300 pallets of Roy al Marine-amunition
behind in England. The SS Atlantic Conveyor was a conbination
roll-on-roll off and containership that was sunk by Argentine
Exocet mssiles, it carried 14 Sea Harrier jets; CH47C Chi nook
hel i copters, 34f which were lost in the sinking; 1 Lynx-II
anti submarine warfare helicopter, which was lost; 6 Wssex Mark
V utility helicopters, all lost; 4,000 tents, all lost; th4 bulk
of the invading force's helicopter cargo slings, all lost; and
the bulk of alum num plating for the Harrier landing strip, nost
of which was | ost.

The sinking of the Atlantic Conveyor was critical in severa
respects. The loss of heavy-lift and wutility helicopters
severely |limted troop nobility and crippled the anphibious
| anding of the |Ist Battalion, WlIlsh Guards, at Bluff Cove on 8
June The sole surviving CH 47C was forced to perform hercul ean
service for the remainder of the canpaign. The loss of cargo
nets hanpered resupply of forces ashore by aerial slingloads,
forcing greater reliance on snaller, slower-to-handle | oads
aboard helicopters. Finally, the loss of tents probably pronpted
the very rapid return of Argentine prisoners of war at the
conclusion of hostilities, since there were not enough shelters
for 9,000 British and 11,000 Argentine soldiers with Wnter
begi nni ng.

The loss of the Elk, with its ammunition cargo, would have
been disastrous. As it was, ammunition was barely adequate for
the five 105-mllineter howtzer batteries; sonme units were down
to six ready rounds per tube on 14 June, the day of the
Argentine surrender. By the end of the canpaign, 30 guns had
fired 16,000 shells from positions around Port Stanley. However,
this concentration of fire was only possible once Port Stanley
was hemred in after nearly 2 weeks of British buildup. The
required supply rate for the field artillery was 400 rounds per
tube per day, but this was not net until near the end of the
war .

An Argentine airstrike on the San Carl os beachhead as the 5th



Infantry Brigade was conpleting its |landing destroyed its entire
stock of Mlan antitank mssiles, a weapon the 3d Marine
Commando Brigade had already found useful in busting sangers
(built-up entrenchnents) and bunkers. The Gurkha battalion
| anded with only the small arns ammunition in each trooper’s
pouch.

The British inprovised a gargantuan air line of comunication
(ALOC) operation to deliver men and nateriel to the Falklands.
This ALOCC ran from Geat Britain to Ascension Island in the
South Atlantic (4,300 nautical mles), and from Ascension to the
task force around the Fal klands (4,000 nautical mles). British
Overseas Airline Conpany VC-10 airliners and Royal Air Force

C130 transports (nodified for in-flight refueling) flew 600
sorties to Ascension, delivering 5,000 troops and 6,000 tons of
supplies. Up to 400 fixed-wing and helicopter flights were
recorded daily to and from Ascension. As the British Fleet
sailed to Ascension, nost of the personnel and supplies were
transferred to the warships and auxiliary ships for transport to
the Fal klands. An additional 44 C 130 sorties were flown to the
Fleet in the Fal klands area, their |oads parachuted for sea re-
covery. The ALOC resupply effort was necessary, although
supplies for a 3-nonth canpaign were being shipped, because
merchantmen from Great Britain needed 3 to 4 weeks to reach the
Fal kl ands.

Fortunately for the British, there were no tanks opposing
their landing at San Carlos (the 12 Argentine Panhard AFV tanks
being 85 mles away at Port Stanley). Indeed, the British were
opposed by nothing nore than a corporal’s guard of infantry that
qui ckly w t hdrew. However, there were real problens wth
establishing and sustaining a base and noving inland to close
with the Argentines.

The 3d Mari ne Commando Brigade | anded on 21 May at San Carl os
and needed 5 days to build up the base area. During that tine,
12,000 tons of equipnent and supplies and 5 battalions of nen
were |anded by helicopter, by 5 (later 6) logistics |anding
ships, by Mexeflote barges, and by a handful of landing craft
from the landing ships, dock (HVS Fearless and HMS Intrepid).
These landing craft, eight (utility landing craft) LCU- 9 s, and
ei ght smaller personnel and vehicle landing craft were designed
for unit landings rather than for sustained |ogistics-over-the-
shore operations. Since Port Stanley, the only port in the
Fal kl ands, remained in Argentine hands throughout the war, the
entire British supply effort was over-the-shore. Utinmately,
30,000 tons of supplies and equipnment were unloaded, mainly at
San Carl os.

Di scharge of supplies was effectively limted to 6 hours
daily because of Argentine airstrikes, rough seas, and Antarctic
Wnter darkness. Many British helicopters, and nobst Argentine
ones, could not operate over the barren, nountainous islands at
night. The crew of the sole British CH 47C helicopter on two



occasions suffered “white-out” di sorientation during snow
showers, as did the crews of Wssex helicopters used during the
British recapture of nearby South Georgia Island. Helicopters
and crews equipped with and trained in the use of passive night-
vi sion goggles were used in tactical maneuvers at night, by the
British in their raid on Peeble Island and the capture of Munt
Kent and Fitzroy and by the Argentines in their reinforcenent
and subsequent evacuation of Goose G een.

The loss of critical helicopters, especially three of the
four available CH 47C s when the Atlantic Conveyor was sunk, |ed
to a ripple effect on British tactics and | ogistics. Helicopter
shortages and operational shortfalls led the British to land the
Wl sh Guards at Bluff Cove as the only way to outflank the
Argentines and nove troops forward rapidly. This effort turned
into a disaster because of lack of air cover and basic
viol ations of the principles of anphibious |andings.

Inland transport was a serious problem for both sides. There
were only 12 mles of paved roads in the Falklands, all in the
Port Stanley area; the rest of the “routes” were literally
trails across the noors and through nountains. The British sent
only 300 vehicles to the Fal kl ands, very few of which were all-
terrai n-capable. The Royal WMarines had 24 Volvo BV-202 tracked
vehicles, and the single British arnored unit (B Troop, Blues
and Royal) had only 9 arnored vehicles, including 4 Scorpions, 4
Scimtars, and 1 Sanpson recovery vehicle. Wile the BV-202's
proved quite useful for towng artillery and ferrying snall
| oads forward, their speed did not exceed that of infantry
soldiers on foot. Land-Rovers, long a British workhorse utility
vehicle, did not have sufficient ground clearance for the often
rocky terrain of the Falklands. Nor were the 5th Brigade’ s Sno-
Cats particularly effective.

The lack of suitable off-road vehicles, coupled with the
overstressed helicopter fleet, neant |ong marches on foot for
nost of the British troops. Facing cold weather, sustained only
by conbat rations, and burdened with heavy |oads, troops could
make only slow, nethodical progress. Wile preserving the force,
the slow advance al so strained the supply reserves. Problens for
the Argentine forces were simlar, and they had even fewer
hel i copters than the British

Despite press reports to the contrary, Argentine troops in
the Falklands were not starving (though sone isolated
mal nutrition cases were |ater evacuated from outposts). The
Argentine forces had been in possession of the Falklands for 6
weeks be fore serious British opposition began, and they were
able to fly supplies in and fly wounded soldiers out up to the
day of their surrender.

The Argentine diet nmust have been nonotonous, because the
Argentine command sent purchasing agents and droving parties
into the interior of East Falkland Island to purchase sone of
the 700,000 sheep raised by the locals. The Argentine comand
tried to maintain a correct relationship with the 2,000 British



inhabitants of the Falklands and, while there were |apses,
property generally was not seized. Mst of the inhabitants did
not cooperate with the Argentines, but on at |east one occasion
an Argentine purchasing officer did buy 300 sheep at Fitzroy.
Most of the sheep, however, were |ost by inexperienced drovers
during the 15 mle drive back to Port Stanley.

At the end of the canpaign, Argentine rations from the supply
dunps around Port Stanley were sufficient to feed both British
troops and Argentine prisoners of war. Distribution of rations
to its forces outside the Port Stanley and Darwin base areas
appears to have been the bi ggest Argentine subsistence problem

The British, however, had problens with the quantity and
quality of food from the beginning. Wile troops ate well aboard
the troopships, it was another matter ashore. The British had
shipped to the South Atlantic several nonths’ worth of refrig-
erated and institutional rations (12 mllion neals in all), but
only 38 days’ worth (1 mllion nmeals) of operational, or conbat,
rations. Ammunition resupply, troop novenents, displacenent of
field artillery, and evacuation of the sick and wounded took
priority for precious helicopter lift. Field kitchens would have
to wait until surrender; neanwhile, troops ashore subsisted on
conbat rations. Fromthe landings at San Carlos on 21 May to the
surrender at Port Stanley on 14 June, 5 battalions consuned 24
days’ worth of rations and 3 others consunmed 14 days’ worth;
there were barely 2 weeks of conbat rations left on 14 June
Wiile nmuch has been said of the high degree of physical
conditioning of the British troops, the ration issue had at
| east one del eterious effect: conpany physical training cadres,
no longer able to maintain their customary high-protein diets,
began to fall out, while slightly overweight troops “drew upon
their reserves” and kept going.

The speed of the British deploynment caused problens in
addition to the lack of mobility, amunition, and food. Wile
the 3d Marine Commando Brigade was on “spearhead” status when
the war began and had its initial 30-day |oad of supplies and
equi pnent already placed on pallets for rapid deploynent, the
5th Infantry Brigade did not. One unit, the 2d Battalion, Scots
GQuards, had just conme off duty at Bucki ngham Pal ace and did not
have col d-weather clothing (the Royal Marines had such clothing
fromtheir annual training in Scandi navia). Several officers who
were nenbers of the peerage literally had to “pull rank” wth
famly nmenbers in the House of Lords to receive Wnter clothing
bef ore depl oynent.

Despite much evidence that the British forces had better
physi cal conditioning and unit training and cohesion than the
Argentine forces, the British still experienced up to 20 cases
of trenchfoot per day after they |anded. Argentine troops, in
their largely static and prepared positions, were not badly



clothed for the «climate. British Broadcasting Corporation
newsreels  of Argentine prisoners awaiting evacuation or
undergoi ng strip searches reveal ed adequate Wnter uniforns.

Logisticians can learn several lessons from the Falklands
War. For exanple, units that are going to be resupplied by air
must be fully trained in both external slingloading and internal
| oading of cargo and utility helicopters. Specially trained sup-
port personnel may not be available to do the job.

Physi cal conditioning 1is critical, t hough it can be
m sapplied. The intent is not to devel op professional athletes,
weightlifters, or human porters. The goals of unit and
i ndi vi dual physical training should be to develop stamna for
long marches, to learn personal health and hygiene (including
| ooking out for fellow soldiers), and to learn to tend for
oneself in the wld.

Units should critically evaluate their equi pnent needs. Are
field kitchens necessary? British troops brewed their tea on
folding stoves. How much is needed in weaponry? At |east two
Argentine aircraft were destroyed, in flight, by handheld anti-
tank rockets, which were also useful for reducing sangers and
bunkers. Muist troops have shelters, or can they sleep in the
open? There are no easy answers-all requirenments nust be
careful ly eval uat ed.

Air defense of logistics facilities, even with small arns, is
obligatory. Twenty-five percent of the British vessels attacked
in the Fal klands were |ogistics or support vessels; all but two
of the Argentine ships sunk were logistics vessels, and the
Argentine submarine Santa Fe was on a logistics mssion when it
was sunk. Argentine air attacks on the San Carlos beachhead
destroyed an anmunition point, damaged two helicopters, and in
general disrupted the orderly flow of the British deploynent.
Def ense against small but elite ground raiders also deserves
training attention.

Any neans that is not crimnal should be considered to nove
nmen, equi pnent, and supplies. Horses, nules, carts, dogs,
civilian vehicles, and civilian porters all can be possibilities
at sone tinme. The options were fewer in the Fal klands, but not
absent: the Argentines briefly inpressed the CGovernor’s plane
into service (it was destroyed by a cluster bonb), and the
British availed thenselves of a small, abandoned Argentine
coaster, the Mnsunen.

The Fal klands War was a |aboratory war in the nold of the
Spani sh GCivil War of 1936 to 1939. It was also a nearly perfect
“barebones” theater into which both sides had to inport alnost
everything required to prosecute the war. Mst news reports
focused on the new technology used in the war, such as the
Exocet mssile; but the Falklands War also offers a valuable



case study in logistics, particularly for supporting operations
in asmll, renote theater.

Bruce P. Schoch is chief of the Mrine Term nal Branch, Unit
Training Dvision, Drectorate of Training and Doctrine, Arny
Transportation School, at Fort Eustis, Irginia. He holds a
master of public admnistration degree from Wstern Kentucky
University, Bowling Geen, Kentucky, and is a doctoral candi date
in higher educatron at the College of WIlliam and Mary,
Wlllamsbur?, Virginia. He is a graduate of the Arny Command and
General Staff Col I'ege.

NAVAL M NE WARFARE

One of the min coastal threats in the littorals is mne
warfare. Today's state of the art mne counterneasures is 20
years or nore behind mning technology. The first recorded use
of an underwater explosive device is in the “Baffle of Kegs” in
the Del aware River near Philadelphia in 1777. Mne warfare has
proven itself as an effective defense of coastal waters ever
since. The Naval canpaign at @Gllipoli in 1915 and the US
| andi ng at Whnson, Korea are two exanples where the worlds nost
powerful Navy was prevented from acconplishing it’s mssion due
to the mne threat in the area.

Effects of M ne Warfare:

- Mne warfare has two effects on warfare. Physical and
Psychol ogi cal effects.

Types of Sea M nes:

-Contact M nes
- Magnetic M nes
-Acoustic M nes

-1 nfl uence M nes

- Conmbi nati on M nes



- I nprovi sed Expl osive Devices

Fuse and Tri gger Conbi nations:

-Fuse and Trigger conbinations are the different ways that
m nes can be detonated. M nes can enploy nore than one Fuse and
Trigger Conbi nati on.

M ning and M nefield Enpl oynent:

-There are six different ways to enploy nmnes. They are
Har bor Defense, Riverine and Land mning, Mbile Mne, Deep-
Water M nes, Under-lIce Mnes, and M scellaneous Mning. Mnes in
the surf zone or on the |anding beaches would be considered in
the m scellaneous category. Mne fields can range in distances
from 100 yards to 15 mles and the density wll vary. The m ne
field can also be a mxture of mnes tied in wth other
obstacles which would hanper MM operations. The follow ng
exerpts provided by MIA provides a glinpse at how Iraqi beach
defenders prepared for a US landing in 1991.

GENERAL INFORMATION
CHARACTERI STI CS

Today’s mnes are designed for deploynent against many
different classes or types of ships to achieve a variety of
results. However, to neet the challenges of the mssions that
they may be called wupon to perform mines are becon ng
i ncreasingly “conplex.” Mreover, the nunber of these m ssions
is so large that no one mne can serve all purposes. And this is
why the Navy's stockpile contains many different kinds of mnes
with the necessary built-in versatilities that provide the
options needed for a wide variety of m ssions.

It should be noted that all mnes discussed herein refer to
sea mnes, i.e., those mnes which are enplaced in deep or
shal | ow waters, coastal areas, harbor entrances, rivers, canals,
and estuaries. It should also be noted that the term “sea m nes”
also includes destructors which are general-purpose bonbs
containing influence firing mechanisns. Destructors, however,
can be used as land nnes as well as sea m nes.

In general, sone nmnes, with small explosive charges, are
designed only for use against river boats and wooden vessels of
smal | displacenent. OQther mnes with |arge charges can destroy



or damage nost capital ships. Some nmines are intended prinmarily
for use agai nst subnarines.

Al t hough it has been said that mnes are becom ng
i ncreasingly conpl ex, it i's | ar gel y because of t he
“intelligence” that is built into their firing systens.

Conversely, the sane technology that made mnes nore conplex in
sone ways has made them sinpler in others: The newer mnes, for
exanpl e, have features which make assenbly, testing, and stow ng
much easier and safer than was possible with our older “not-so-
conpl ex” m nes.

When deployed, mnes may be used as offensive or defensive
weapons. As offensive weapons, they my be planted in the
eneny’ s wat erways, harbors, anchorages, and channels or they nmay
be planted in sea |anes renoved from the, eneny’ s harbor areas
to nenace his mlitary and comrercial shipping. It should be
noted that the actual threat of such mnes is frequently of
equal inportance with the actual sinking of ships, since the
presence or threat of mnes requires the necessary counterneas-
ures to sweep or neutralize them Consequently, this causes
delays in shipping schedules which may require that ships use
alternate routes and port areas. As defensive weapons, mnmnes nay
be planted in our own ports, friendly ports, harbors, channels,
anchorages (perineter defenses), bays, estuaries, or open waters
to protect against eneny offensive seaborne attacks into these
ar eas.

TYPESOF MINES

When classified according to the position they assunme in the
water, mnes fall into three categories: bottom mnes, noored
mnes, and drifting mnes. (Note: Drifting mnes were limted by
t he Hague Convention of 1907 and are no |longer represented in
the U S. Navy’'s m ne stockpile.)

Bottom mines are nost effective in conparatively shallow
waters. A large negative buoyancy (tendency to sink) brings the
bottom mne to rest on the ocean floor and keeps it there. In
very deep waters, surface vessels may pass over the m ne wthout

actuating its firing mnmechanisns or, in the event of an
actuation, wthout suffering much damage. O course a bottom
mne planted in deep water is still effective against

submari nes.

Moored mnes are used for deep-water plants and are effective
agai nst submarines and surface ships. The explosive charge and
firing mechanism in a nmoored mne are housed in a positive-
buoyancy case, i.e., one that tends to float. A cable, attached
to an anchor on the sea bottom holds the <case at a



predeterm ned depth bel ow the surface.

Drifting mnes float freely at or near the surface. They have
no anchoring devices, and their buoyancy 1is approxinmately
neutral. As already explained, the US. Navy stockpile contains
no drifting-type m nes.

When classified according to the nmethod by which they are

delivered, mnes again fall into three categories:
aircraft-laid mnes, submarine-laid mnes, and surface-laid
m nes. It should be noted that by using appropriate

nodi fi cati ons, aircraft-laid mnes (less flight gear) and
submarine-laid mnes nmay be planted by surface craft.

Aircraft-laid mnes are normally enployed in offensive
operations and are dropped from aircraft in the nmanner of a
bonmb. These mnes nust be specially configured for air
delivery. Aircraft provide the capability for replenishing
m nefi el ds over an extended period of tinme w thout danger

from previously laid mnes. Aircraft are also capable of mning
eneny-hel d i nl and wat er ways.

I11. 1 RAQ COASTAL DEFENSES (U)
A. ANTI PERSONNEL BARRI ERS (U)

(U Wre obstacles of standard type, a |limted nunber of fire
trenches, field expedient obstacles coined “sea urchin” and
“hedger ow’, and ant i per sonnel m nes wer e t he primry
anti personnel barriers found.

1. W RE OBSTACLES (U)

(U Standard types of antipersonnel wre obstacles were found
(figures 2 and 3). Construction consisted of concertina and
tangl efoot nmade with barbed wire, concertina wire, and engi neer
stakes. These wire enplacenents contai ned nunerous anti personnel
mnes. In areas affected by ocean tides, the antipersonnel m nes
were tied to the wire obstacle to prevent their being washed
away. Wre enplacenents would cause delays to personnel novenent
and limt wvehicular nobility on the beach (effects on AAV
mobility will be discussed under “Antitank/AAV Barriers”). A
deliberate breach of these obstacles would be wthin the
capability of existing equipnment, nunitions, and doctri ne.

4. ANTI PERSONNEL M NES (U)



(U Extensive use of antipersonnel mnes (Italian VS-50) of the
pressure activated type were used as part of the wire obstacles
di scussed earlier. Mnes were buried wthin the wre
enpl acenments (Figure 6). Due to the sand cover and w nd action
many mnes within the wire were found uncovered. Antipersonnel
mnes (ltalian VALMARA-69), activated by trip wires, were found
to have been inproperly installed. The trip wire, designed to be
stretched across the expected eneny path up to 15 neters and
anchored with a stake, was enplaced with the stake only a neter
or so away wWth 15 nmeters of loose wire coiled around the m ne
and stake. Wre obstacles in the water had VS-SO anti personnel
mnes tied to the wire or the wire support stakes to keep them
from bei ng washed away (Figure 7). The VS-SO mne is nonnetallic
and designed to defeat overpressure counternmeasures enhancing
the effectiveness of the wire obstacles. Mrines nounted inside
AAVs woul d be protected from these antipersonnel mnes during a
hasty breach of wire obstacles. Limtations for AAVs breaching
W re obstacles are discussed under “Antitank/AAV Barriers”. Due
to the nunber of mnes used deliberate clearing of the beachhead
area would require a significant engineer nmanpower intensive
effort.

B. ANT1TANK/AAV BARRIERS (U)

(U Wth apparent scarcity of nmaterials (heavy |-beans,
concrete etc.) to construct antitankl AAV obstacles, the lIraqgis
i nprovi sed. Common precast concrete road dividers, the above
mentioned fire trenches, wire obstacles, and high density sea
urchin and hedgerow obstacl es augnented preexisting beach riprap
and a seawall. Antitank/AAV mnefields and a plan to create a
fire barrier by discharging oil into the water and then setting
it afire was seen only in the Bubiyan |Island Bridge area.

(U Dviders of the type, often seen on Anerican roadways, were
used to create a vehicular barrier (Figure 8). Between 36 and 42
inches high. this barrier could have created a problem had the
obstacle been deployed with dirt backfill to create a nore
substantial obstacle or (36 inches vertical is the effective
barrier height for AA Vs). As the dividers were enployed, tanks
and AAVs would have overturned, driven over, or crushed them
The only effect would have been to nonentarily expose the belly
of the vehicle and degrade the ability to use the vehicle's
armanent during breaching. Del i berate breaching would not
present a problem for existing equipnent, nunitions, and



doctri ne.

5. TERRAI N FEATURES AND SEAVWALL (V)

(U The mjority of the Kuwaiti coast has no significant
natural terrain features. Egress from the sea would be inpeded
only by the hearing strength of the sand for tracked and wheel ed
vehicles. In the vicinity of Kuwait Cty a seawall had been
constructed and riprap in selected places had been placed to
prevent erosion of the beach in sone areas.

a. SEAWALL (U)
(U A seawall about .5 nmeters thick, varying in height from
zero to two or three neters located at the high water mark or
hi gh enough inland on the beach to protect against storm surge,
had been constructed prior to the invasion of Kuwait (Figure
10). The seawall protected buildings in a buildup area or
seasi de hones. The seawall presents no significant restrictions
to novenent on the beach and, if needed, can be breached wth
engi neer equi pnent or explosives for egress off of the beach.

b. R PRAP (U)

(U In other locations, particularly in the harbor, pier, and
breakwater areas, riprap of nost any kind (concrete blocks,
| arge rocks etc.) was used to prevent erosion (Figure 11). The
nature of the riprap, and the steep grade of the beach at the
waterline where riprap was needed, would have significantly
restricted nobility across these sections of the beach. Any
breach of +these areas would entail a concerted deliberate
engi neering effort.

C. COASTAL FI GHTI NG PGSl TI ONS (V)

(U Tank revetnents, crew served weapon: positions, bunkers,
and trenches were evident in and around the built up areas al ong
the coast and largely were integrated into the preexisting
obstacles of the seawall and the riprap (Figure 13). The Iraq

coastal fortifications, particularly the bunkers and trench-
wor ks, were poorly constructed and nmaintained. Were overhead
cover existed it was no nore than a sun shade with only enough
soil to prevent the wind from blowng away the tin roof; if a
burster layer was found it was of mninmm use. The noncohesive
sandy soil also required extensive shoring for any bel ow grade



construction or trench work.

l. TANK REVETMENTS (U

(U These fortifications were designed to have a tank drive
into a hull defilade position, with an apron forward to reduce
dust kicked up from a nuzzle blast (Figure 14). The nunber of
revetments was consistent with the nunber of tanks that would be
assigned to an infantry unit. No attenpt was nmade to provide
overhead cover. These positions would be untenable during pre-
i nvasi on beach preparation fires. Iragi tanks would have had to
nove into these positions after the beach prep-fires. Once the
position was abandoned, there would be no restriction to
nmobility and m nimum engineer effort would be required to clear
t hese positions.

2. CREW SERVED WEAPONS PCSI TI ONS (U)

(U Fighting and crew served weapons positions neet mninum
standards and |acked any overhead protection (Figure 15). Wen
overhead protection was used (a tin sheet of netal and only
enough dirt to keep the nmetal sheet from blowing away) it would
have been insufficient to protect against shell fragnent
penetration from overhead burst. Trenches connecting quartering
areas, amunition supply areas, and firing positions were
uncovered and sel dom deeper than one to 1.5 neters or w der than
one neter. Parapets, if used, consisted of one or a few |ayers
of sandbags. Due to the sandy soil all below ground walls
required to be shored; in nost cases with nmasonry taken from
surroundi ng buildings. Because of the shallow and narrow trench
systens and firing positions, once neutralized, these obstacles
pose no significant problem for conbat wheeled or tracked
vehi cl es. M ninmum engi neer effort would be required for clearing
or breaching of these positions.

3.  BUNKERS(U)

(U Like nost of the fortifications, bunkers were built to
m ni nrum standards (Figure 17). Aside from being only half buried
and nmde of concrete, the only other precaution was a
handgrenade fence around the hunkers at a reasonable standoff
di stance. Overhead cover consisted of a foot of concrete and a
| ayer of sandbags. Al above grade bunkers were wused for
observation and did not shelter weapons systens. Entry ways to



above-grade bunkers often were nade of |ocal masonry and wth no
burst protection baffle. Below grade bunkers for quarters or
storage had no nore than a tin roof for protection from the sun
(Figure 18).

4. TRENCHES (U)

(U As nentioned earlier trenches were only 1 to 1.5 neters
deep and 1 neter wide (Figure 19). The | oose sandy soil required
the sides to be shored with Ilocally obtained masonry. 1In
addition the trenches were built in a straight line. The entire
length of the trench was exposed to flanking fires. Trenches
would not present any significant nobility restrictions to
troops or conbat vehicles and would present no challenge to
conbat engi neers to clear.

I11. 1 RAQ COASTAL DEFENSES (U)
A. ANTI PERSONNEL BARRI ERS (U)

(U Wre obstacles of standard type, a limted nunber of fire
trenches, field expedient obstacles coined “sea wurchin” and
“hedger ow’, and ant i per sonnel m nes wer e t he primry
anti personnel barriers found.

1. W RE OBSTACLES (U)

(U Standard types of antipersonnel wire obstacles were found
(figures 2 and 3). Construction consisted of concertina and
tangl efoot nmade with barbed wire, concertina wire, and engi neer
stakes. These wire enplacenents contai ned nunerous anti personnel
mnes. In areas affected by ocean tides, the antipersonnel m nes
were tied to the wire obstacle to prevent their being washed
away. Wre enplacenents woul d cause del ays to personnel novenent
and limt wvehicular nobility on the beach (effects on AAV
mobility will be discussed under “Antitank/AAV Barriers”). A
deli berate breach of +these obstacles would be wthin the
capability of existing equi pnent, munitions, and doctrine.



4. ANTI PERSONNEL M NES (V)

(U Extensive use of antipersonnel mnes (Italian VS-SO of the
pressure activated type were used as part of the wire obstacles
di scussed earlier. Mnes were buried wthin the wre
enpl acenents (Figure 6). Due to the sand cover and wi nd action
many mnes within the wire were found uncovered. Antipersonnel
mnes (ltalian VALMARA-69), activated by trip wires, were found
to have been inproperly installed. The trip wire, designed to be
stretched across the expected eneny path up to 15 neters and
anchored with a stake, was enplaced with the stake only a neter
or so away wWth 15 nmeters of loose wire coiled around the mne
and stake. Wre obstacles in the water had VS-SO anti personnel
mnes tied to the wire or the wire support stakes to keep them
from bei ng washed away (Figure 7). The VS-SO mne is nonnetallic
and designed to defeat overpressure counternmeasures enhancing
the effectiveness of the wire obstacles. Mrines nounted inside
AAVs woul d be protected from these antipersonnel mnes during a
hasty breach of wire obstacles. Limtations for AAVs breaching
Wi re obstacles are discussed under “Antitankl AAV Barriers”. Due
to the nunber of mnes used deliberate clearing of the beachhead
area would require a significant engineer nmanpower intensive
effort.

B. ANTI TANK/ AAV BARRI ERS (U)

(U Wth apparent scarcity of materials (heavy |-beans, concrete
etc.) to construct antitank/ AAV  obst acl es, t he lraqgis
i nprovi sed. Common precast concrete road dividers, the above
nmentioned fire trenches, wire obstacles, and high density sea
urchin and hedgerow obstacl es augnented preexisting beach riprap
and a seawall. Antitank/AAV mnefields and a plan to create a
fire barrier by discharging oil into the water and then setting
it afire was seen only in the Bubiyan |Island Bridge area.



QUESTI ONS

1. What are the two different effects that m nes have on warfare?

2. Nane the 6 types of Sea M nes?

3. Briefly discuss the different nethods of mnefield
enpl oynment that were utilized by Iraqgi beach defenders in Kuwait
in 1991.
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Revolutionary Development in Coastal Artillery

| nt roducti on

A great deal has been witten lately regarding the
“revolution in mlitary affairs” which began in the forner
Sovi et Union over ten years ago. Essentially, the revolution in
mlitary affairs has as its thesis that the inpact of technol ogy
will cause a “sea change” in mlitary strategy, operational art
and tactics, and in the structure of the forces thensel ves. This



change is already underway as new nmilitary equi pnent,
incorporating dramatic increases in accuracy and effectiveness,
makes an inpact on the mlitary forces of the world. Nowhere has
this change been nore notable than in the field of artillery.

Br eakt hr oughs have occurred in fire control which allow a single
control station to direct the fires of an entire battery (four
to six guns, or nore). Amrunition has becone nore | ethal through
t he use of precision guided nunitions and subnunitions. Lasers
and i nproved radars have al so played a part in enhancing
artillery accuracy and lethality. Finally, global positioning
satellites permt quick, accurate artillery survey, allow ng
units to get into and out of action so quickly that
counterbattery fires can only be called in with difficulty, if
at all. These technol ogi es, which have conbined to provide
unprecedented capabilities for artillery in the past few years,
have now found their way into coastal defense artillery systens.
This MCIA note will exam ne the technol ogi es now bei ng
incorporated into coastal artillery, briefly examne their

i npact on coastal defense, and describe a few of the
revol uti onary new systens now being offered for sale on the

i nternational arns market.

Backgr ound

Artillery of any type is nore than sinply the guns which
conprise the firing battery - it is a systemof interrelated
el enents and the processes that control them
These el enents generally consist of a |ocation or navigation
system and site-survey system a target acquisition system a
fire direction system gunnery and fire control procedures,
ammuni tion or projectiles and propellants, |ogistical support
and supply, meteorology, command-control-commrunications (C)
systens, and the gun itself. The ability to accurately and
successfully enploy artillery in a particular situation depends
on the integration and synchroni zation of all elenents of the
system

Coastal artillery’'s mssion is to defend strategic and

tactical coastal areas, marine ports and termnals, mlitary
installations, transportation along coastal areas, and
i ndigenous mlitary forces fromattack by naval and airborne
forces. Coastal artillery weapons nmay be any caliber of gun or
how t zer, but are generally in the nmediumto |arge caliber (100
to 155-mm or 203-nm and up) range. Additionally, these systens
usual ly incorporate hydraulically enhanced enpl acenent, | oadi ng,
muni tions handling, and nobility subsystens. They can be static
or fixed position, towed, towed with auxiliary nobility sources,



or self-propelled systens. The factors which influence or
determ ne the particul ar systens enployed include, but are not
limted to, the geographic characteristics or topography of the
region, the economc and industrial status of the respective
nation, the structure of the indigenous mlitary forces, current
or former alliances with other nations, and the opposition force
structure.

Coastal Defense System | nprovenents

Whereas traditional coastal artillery used |arge caliber,
| ong-range guns enpl aced in heavily revetted concrete
fortifications, technol ogy has enabl ed nodern coastal artillery
to becone highly nobile. This provides the commander responsible
for defending his country’s coastline with nuch nore flexibility
and responsi veness while conplicating the plans of any woul d be
i nvader. Technol ogy has al so all owed the devel opnent of coast al
artillery which enploys high-precision anmunition and
sophisticated fire control components, including radar, |aser
thermal imaging, |aser range finders, and the neans to integrate
theminto a highly effective defensive artillery system
El ectroni cs and conputer technol ogies are essentially
responsi bl e for this breakthrough, which enables a coast al
defense battery to not only engage fast-noving targets with
unpr ecedent ed accuracy, but provides it with fire control
capabilities which allow integration of several weapons within a
firing battery. Mdst significant is that for any country with
the noney to purchase it, coastal artillery is now avail able
which integrates fire control, automation, lethality and
mobility in manners which nmay pose serious threats to Marine
Cor ps expeditionary forces.

The current |evel of sophistication with respect to artillery
subsystens is broad and diverse. In the case of surveying
equi pnent, target acquisition, fire control, and | and navigation
or positional systens, the |evel of sophistication ranges from
hand hel d, nmanually operated devices to fully automatic conputer
driven systens.

Two technol ogi es assessed to provide the greatest
i nprovenents to currently fielded artillery systens are the
i nprovenents in automati on and conputer driven conmand and
control (C», and the introduction and fielding of precision
gui ded munitions (PGV). Related areas which are presently being
inproved are rates of fire, range, targeting and identification,
aut omati on and robotics in the firing sequence, nobility, and



propel | ant technol ogy. For exanple, the new Russian “Bereg” 130-
nm coastal artillery systemexenplifies the new integration of
automation, increased rates of fire, and nobility.

Aut omati on and conputerization of fire control systens
constitutes one of the easiest and qui ckest neans to inprove or
enhance the capabilities of an artillery system Fire control
conput ers manage reception of target designator, target tracking
and notion paraneters, provide solutions for ballistic problens,
and cal cul ate the deflection and el evation for the gun. The nost
sophi sticated systens al so determ ne fuse settings, calculate
vol unes of fire, and provide firing information to the unit. The
automation of the fire control process, especially with respect
to the transm ssion and display of firing data, provides an
i ncrease in responsiveness by the firing unit and an increase in
accuracy for those systens which automatically position the gun
to the correct elevation and defl ection.

Recently fielded fire-control computers are based on
personal conputer (PC) processors with a correspondi ng
conput ational capability. As conputer chip and software
technol ogy i nproves, the capabilities of these systens wll
beconme nore sophisticated. Inprovenents in processing speed and
menory will reduce the tinme required to conpute fire comrands
and solutions and to dissemnate the information; increase the
rates of fire; inprove accuracy; and enable the total
integration of all phases of the fire process. Several
integrated coastal defense C1 systens have recently been
mar keted wi th advanced artillery conputers supporting multiple
gun sections. Individual guns can receive continuous information
updates at 0.5 to 1.0 second intervals of prediction which
integrates firing data using conplete ballistic trajectory
conput ati ons, including azinuth, elevation, type of amunition
(i ncluding shell, charge, fuse, and fuse setting), type of fire,
nunber of rounds to fire, and fire commuands.

Advancenents I n Precision Quided Minition

Advancenents in the field of precision guided nunitions
W Il becone a critical elenent in inproving the accuracy of
future systens. The introduction of seeker or sensor devices
integrated with a projectile will dramatically increase the
first round hit probability, which is the key to successfully
engagi ng and defeating an adversary. There are various sensor or
seeker types which detect energy from or provide guidance input
to a target. CGuidance inputs to the projectile may be sem -
active | aser guidance, hom ng, course correcting, or term nal



hom ng. Types of sensors include active, sem -active, and
passive (Figure 1). Another technique to inprove the accuracy
and effectiveness of

FIGURE 1
SENSOR ENERGY BANDS

Near infrared - reflected energy in the 1-3 micron range

Mid-infrared - emitted energy in the 3-5 micron range

Far infrared - emitted energy in the 8-14 micron range

Active millimeter wave (MMW) - 35 or 94 GHz range

Passive MMW - reflected background radiation Acoustic .emitted 10-250 Hz frequencies
Acoustic — emitted 10-250 Hz frequiencies

Multi-sensor - combinations of the above munitionsis the capability to automatically program
the fuse settings of projectiles based on inputs from the target acquisition system directly to the
fire control system.

Potential Inprovenents in Coastal Artillery Accuracy

Rel ated to the inprovenent in PGWw is the potenti al
i nprovenent in the accuracy of the systemitself. Accuracy is a
function of the gun and target position estimtion (survey), the
process of laying in the gun (fire control), propellant charge,
fire adjustnent, and projectile velocity. |Inprovenents to
overall system accuracy wll evolve fromincreased accuracy of
|l aying in the gun, automation of the fire control process,
i nproved target acquisition and tracking, a nore accurate site
survey, and inproved neteorol ogi cal nethods.

One of the key elenents for the successful enploynent, of an
artillery systemis the location or site survey system The
capability to accurately establish and relate all conponents of
an artillery systemto a specific |ocation and coordi nate system
is critical for accurate delivery of fires. The site (or
artillery) survey provides the geographic coordinates and
altitudes of the weapons, targeting (or target acquisition)
devi ces, observation posts, comrand posts, fire direction
control elenents, reconnaissance el enents, and the potenti al
targets or target areas. This survey provides the data to align
all the conponents of the artillery systemon a commobn baseli ne
or reference coordinate in order to conpute the necessary
directional corrections to apply prior to enploying the weapons.




Not abl e Coastal Defense System Upgrades

A nunber of countries have devel oped coastal artillery
systens enbodyi ng many of the new technol ogi es we have
di scussed. Mbpst notable are the Russians, the Swedes, and the
Chi nese. O her countries, such as South Africa, have systens
under devel opnent.

Coastal artillery enploynment and current doctrine (use) in
Russia is largely based on the work of the |ate Russian Marshal
Ni kol ai QOgar kov, which was proposed in his “New Revolution in
Mlitary Affairs,” in the early 1980’'s. Technol ogy, the
foundati on of the “QOgarkov Revolution,” has enabl ed the Russians
to produce coastal artillery systens which now provi de any
nation wishing to defend itself from seaborne assault wth state
of the art weaponry. Two Russian systens, the “Bereg” 130-nm
coastal defense gun and the “Hernes” coastal defense guided
m ssil e system pose serious potential threats to U.S.
Expedi ti onary operations. The “Bereg” is currently avail able on
the international arnms nmarket. It offers the custoner
unprecedented nobility, flexibility, and potential ful
integration of a “layered” coastal defense system The “Hernes”
is in final stages of research and devel opnent. Both systens
al so all ow the defender to prepare and presurvey any nunber of
potential firing positions, while holding artillery firing
assets in concealed | ocations until they are needed agai nst
| andi ng forces.

“Bereg” 130-nm Coastal Artillery System

The “Bereg” coastal artillery systemconsists of a six-gun
central battery control vehicle and a battery service vehicle.
The “Bereg” can be deployed into presurveyed positions in |ess
than two mnutes, fire, and reposition in under two m nutes,
before an air strike or counterbattery fire can be directed
agai nst the system The “Bereg’ s” 130-nmm guns are naval weapons
which in the land role have a sustained rate of fire of up to 10
rounds per mnute. The central control vehicle uses nultichannel
radar and opto-electronics (TV or Laser) for target tracking to
a range of 35 km and engagenent out to 20 km (Table 1).

The “Bereg” can track four noving targets at speeds up to 200
knots and engage two of these simultaneously. Each gun is



capabl e of independent operation, although target tracking and
engagenent woul d be severely degraded without the central fire
direction vehicle. Each gun has a | aser rangefinder and a
ballistic conputer. The guns can be dispersed up to 1,000 neters
fromthe battery control vehicle, thus enhancing survivability.

| f expeditionary forces nmanage to get ashore, the “Bereg” can
fall back and be used as precision artillery.

Tablel

“BEREG” 130-mm COASTAL GUN CHRACTERISTICS
Effective Range 20 km
Target Acquisition Range, Max 35km
Target Destruction, 80% probability 1-2 min
Max Road Speed 60 km/hr
Caliber 130-mm
Fire Control 2-channel Radar, TV, Laser
Rates of Fire 10 rds/min
On Board Ammo Supply 40 rds
Deflection +120°
Elevation -5to +50°
Weight 43.7 tons
Length 12.9 meters
Height 3.9 meters
Crew 8
Food, Fuel, & Water Reserves 7 days

“Hermes” Hi gh-Mbility 155- nm Coast al
Def ense M ssile System

The Russian “Hermes” systemis primarily intended for
destruction of eneny anphi bious assault forces. According to
Russian sales literature, it can also be used to repel massed
arnored attacks, as well as the destruction of individual ground
def ensi ve positions. The “Hernes” is nounted on a BM D3
ai rborne anphi bi ous assault vehicle chassis. There is no
indication of a central control vehicle |ike that of the
“Bereg”, but it is probable that each vehicle has an i ndependent
fire control system consisting of radar, a four-channel
TV/thermal imager and a two-channel |aser designator. Russian
sales literature also indicates that each vehicle is equipped



wi th an aut ononous survey and firing data conputation
capability. Each firing battery consists of three vehicles,

whi ch according to the Russians, is the equivalent of two 155-mm
artillery batteries.

I nterestingly enough, the “Hernmes” fires a 155-nmm projectile,
a departure fromthe usual Russian 152-mm caliber. The range of
the “Hernmes” mssile is 12 km which supports the notion that
the system was designed as part of a |layered, integrated and
hi ghly flexible coastal defense system consisting not only of
“Hernmes” and “Bereg”, but of |onger range anti-ship systens, as
well. Little else is presently known of this system Probably in
its final stages of devel opnent, the systemis currently
avail able for sale by the Russians, who are seeking orders prior
to beginning full production. The “Hernes” and the “Bereg”, are

likely to be shown at the Abu Dhabi arns show next spring
(1995). (Table 2)

TABLE 2
“HERMES’ HIGH MOBILITY MULTIPURPOSE SYSTEM
CHARACTERISTICS

Effective Range 12 km

Hit Probability 0.8-0.9

Firing Methods Burst/Salvo
Projectile/Salvo 2-4

Operational Conditional (degree celsius) Day/Night
Reaction Tine, Sec. 10

Target Engagement Rate/Min 12-18

Crew 3

Ammunition Load 14-16

Fire Control Radar, 4-channel

TV/Thermal Imager
2-channel Laser Designator

Guidance Semiactive
Homing Caliber 155-mm
Projectile Weight 60 kg

Warhead Tvne Shaned Charae HE



Sweden's 120- mm Coast al Defense System

Anot her nation which manufactures “state-of-the-art”
coastal artillery for potential sale on the international narket
is Sweden. Indigenously, coastal artillery is the responsibility
of the navy. If sold to an overseas custoner, Swedi sh doctrine
and tactics could reasonably be expected to be enpl oyed by
coastal artillery users. Swedish doctrine enploys coast al
artillery in cooperation with naval units, the army, and the air
force to: defend inportant coastal areas against sea and air-
borne | andi ngs; defend inportant ports, inlets and shipping
| anes; defend naval bases; defend shi pping al ong the coast and
wi thin the archipel agoes; and support arny units. Mechani zed
heavy artillery is an integral part of Sweden's nobile coast
artillery. New units, principally armed with 120- nm nobil e
coastal defense guns and nodern fire control, have been
establ i shed. These have been organi zed into batteries and forned
into coastal defense battalions. These units with their greater
firepower can engage attackers at ranges up to 30 km

The guns are highly nobile and can be quickly redepl oyed after
an engagenent. The units can al so be noved rapidly within the
country and have their own nmai ntenance and repair facilities.
Additionally, they possess an efficient self-defense system
against air and ground attack. It is also possible to redepl oy
nore than 15 tines in a day.

The primary weapon of the Swedi sh Coastal Defense Battalion
is the nobile 120-nmm coastal defense gun made by Bofors (Table
3). These guns formpart of the Field Howitzer 77, FH77, product
range. The guns have good strategic and cross-country nobility,



even in difficult terrain. During cross-country travel the
vehi cl e and gun can be driven in tandem which greatly increases
nmobility. The gun can also be driven shorter distances under its
own power. Deploynent is fast and easy as everything is
hydraulically operated and has built-in backup systens. The guns
are controlled renotely fromthe battery fire control. The gun’s
conputer receives its target data via radio or wire fromthe
fire direction center. Ballistic data including w nd-speed and
nmuzzl e velocity are processed in the conputer. The guns al so
have a high rate of fire with very high precision. The 120- nm
coastal defense CDBO gun has a rate of fire in excess of 15
rounds per mnute (10 rounds per mnute for the 155-mm cali ber
CD77). This neans a sustained rate of fire of up to 200 rounds
every 20 mnutes (150 rounds/ 20 m nutes). The princi pal

anmuni tion consists of naval target shells which have high
penetrating capability and del ayed burst. The del ayed burst
gives a nmuch higher effect inside the target conpared wi th ol der
types of ammunition. The units will also be equipped with
termnally guided anmunition which will considerably increase
preci sion at |onger ranges. For conbating ground targets and
open | anding craft, an inproved HE-shell with a Zelar nulti-
function proximty fuze is used.

The coastal artillery battery has two advanced types of fire
control systens. The PEAB 9 KA 500, Kardinal, is an all-weather
station that can direct fire at a nunber of targets
si mul t aneously. The PEAB 9 KA 100, Kobra, is used in daylight
and twilight. The gun conputer cal cul ates how the gun shoul d be
| ayed. The laying systemis automatic and renotely controll ed,
with the inclination of the gun conpensated for automatically.

The 9 KA 500 consists of two units: a sensor unit and an
operating unit. Information is transferred between the units via
an optical fiber link. The sensor unit consists of a radar unit
for surveillance and tracking of surface naval targets, a
turntable with a TV-canera, and a | aser range finder. A | aser
beamis transmtted towards the target and the refl ected beam
gi ves the distance. Qperating range is 10-20 km The distance to
an aircraft or a ship can be nmeasured with | aser equi pnent with
an error of less than 10 neters. An optronic range finder can be
used, but is restricted to one target at a tinme. Bearing and
di stance are fed to a conputer which evaluates the position,
course and speed of the target. Target data is then transmtted
to one of the guns via a data link. Firing is controlled and



corrected fromthe operator’s panel.

The information is processed in the operator unit’s conputer
whi ch | ocates the target and cal cul ates speed and provi des
ballistics information for aimng the guns.

The systemrelies on cross-country vehicles used by the
Swedi sh Coastal Artillery, devel oped by Scania in cooperation
with the Defense Material Adm nistration of Sweden. There are
two basic designs: the two-axle cross-country vehicle type SBAT
4x4 and the three-axle type SBAT 6x6. Both types use all-wheel
drive and a differential |ock on each axle. Cross-country
mobility is incredibly good. The driving characteristics are
i nfluenced by several interacting factors: all-wheel drive,
aut omati ¢ gearbox, high engine
power output, single tires, and sane wheel track front and rear.

TABLE 3

BOFORS 120- mm COASTAL GUN
‘ KARI NV CD 80" CHARACTERI STI CS

Effective Range 30km

Max Road Speed 70 km/hr

Cadliber 120-mm

Fire Control Radar, TV, Laser
Rate of Flre 15 rds/min
Deflection 3600

Elevation -3.to 50°

Weight 12500 kg

Length 13.1 meters
Height 3.0. meters

The Chi nese “NORI NCO' 155-nmm Coastal Defense System

The Chi nese have the NORI NCO coastal defense system This
system consists of a battery of six NORI NCO 155-mm gun- how t zers
Type WA 021. According to NORINCO the coastal defense systemis
capabl e of searching, intercepting, engaging and tracking
surface targets under all weather conditions. The system has two
key parts, the six (Type WA 021) 155-nmm gun-howitzers, each with



a Gun Display Unit (GDU), and the fire-control system The fire-
control systemutilizes an advanced mlitary 16-bit

m croconputer in the Fire Direction Center and an advanced
comuni cati ons system

Each fire-control conputer can support six guns of its own
battery and can al so take over the control of an additional 12
guns if their fire-control conputers mal function. Information is
fed into the central fire-control conputer fromthe observer’s
station (radar and | aser range-finder) and the neteorol ogical
station. The WA 021 gun-how tzer has a maxi numrange of 30,000 m
usi ng extended-range-full-bore (ERFB) projectiles and 39,000 m
usi ng extended-range-full-bore-base bl eed (ERFB-BB) projectiles.
The gun can traverse through a total of 70 degrees (30 degrees
|l eft and 40 degrees right), and has a rate of fire of 5 rounds
per mnute (Table 4). The NORI NCO systemis available for sale
on the international arns market.

TABLE 4

NORI NCO 155- mm GUN- HOW TZER
(TYPE WA 021) CHARACTERI STI CS
Ef f ecti ve Range 39 km ( ERFB/ BB)

30( ERFB)
Max Road Speed
(Towed) 90 kni hr
Cal i ber 155- mm
Fire Control Radar, Laser

Rate of Fire. 2 rds/mn
(sust ai ned)
On Board Ammo

Suppl y 122 rounds
Def | ecti on 30° (left) 40° (right)
El evati on -5 to +72' ~
Wi ght 9700
Lengt h 11. 4 meters
Hei ght 2.2 nmeters

South African 155-mm Gb Gun-Howi t zer

The South African G5 155-mm Gun-Howi tzer (Table 5) is the nost

battl e- proven of the nodern 155-mm gun systens in the world. The
G 155-mmis a multipurpose towed howi tzer that can be used in a
traditional field artillery role as well as for coastal defense.



The G5 uses a 45-caliber barrel designed to acconmodate the

ext ended-range-full-bore ERFB round. Rate of fire is 3 rds/mn
for 15 m nutes maxi num The maxi nrumrange is 30,000 neters at
sea level, and 39,000 neters with extended-range-full bore-base
bl eed ERFB-BB rounds. The system cones equi pped with a 59-kw
air-cooled 79-hp diesel auxiliary power unit (APU) which permts
hydraul i ¢ depl oynment of the gun at speeds of up to 2 knm hr when
avoi ding counter-battery fire. Fuel capacity is 102 liters

gi ving the weapon a self-propelled range of nore than 100 km
The G5 can be placed into and taken out of action in two
mnutes. In the event of APU failure, slave sockets and pi pes
are provided to use the hydraulic systemfrom anot her gun or
tractor. The gun is serviced by a five-man crew, although it can
be handl ed by a m ni mumof two nen.

A nunber of inprovenents have been nade to the system since
its initial production. These include a tenperature warning
device that allows higher rates of fire, a new tow bar which
allows towing by virtually any prine nover, as well as inproved
RAM D characteristics.

Late in 1992, the South Africans built a prototype of a 155-
nm or dnance of 52-caliber barrel length. In addition,
i nprovenents in ammunition were underway as a Mdul ar Charge
System of identical units of 2.2 kg, each which could be used in
39-, 45-, and 52-caliber systens. A new 155-mm hi gh expl osive
ext ended range full-bore-base-bleed projectile (ERFB-BB) was
al so under devel opnment. This round contained 8.4 kg of HE which,
usi ng the existing Mb3 charge, would give a nmaxi mum range of
40.2 kmwhen fired froma 155-nm 52-cal i ber weapon.

DENEL 155-mm Gb Gun-Howi t zer

Maximum Range (Sea Level) 30 km, 30 km
EFRB-BB)

Road Speed (Self-Propelled) 16 km/hr

(Towed) 90 km/hr

Cdliber 155-mm

Fire Control Radar, FDG, via
use of Redl-time
RPV-GPS
Targeting data

Rate of Fire 3rds/minfor 15 min

Mav Daflactinn Q20 (<150 Alans )



The South Africans manufacture seven different types of 155-
nm anmuni tion for the G5. The weapon is al so conpatible wth al
types of 155-mm anmunition including standard NATO 155-
nm The specialized ammunition for the Gb is available in
conventional and base-bleed in each type. The base-bl eed
ammuni tion gives a 30 percent increase in range over
conventional projectiles (30 km conventional /39 km base-bl eed).

A G5 battery of 3 to 6 guns can be an effective coastal
def ense weapon system Using amrunition at ranges out to 39 km
has yi el ded results which support hit probabilities of one salvo
of conpensated fire on a nedium sized target (range 30 kn) of 80
percent. Smaller target hit probabilities show 60 percent hits
at 10 km and 15 percent at 35 km Fire control can be achi eved
t hrough the use of airborne, shipborne or coastal radars. The
ideal platformis KENTRON s SEEKER renotel y-piloted vehicle
(RPV) which has a 9 hour endurance limt and can operate 200 km
fromits control unit. It is an ideal systemfor surveillance,
target location, target identification and fall-of-Utilizing a
color-stablilized zoom video canera and infrared, shot
observation during day or night. The RPV is snall, fast and
difficult to shoot down. Using GPS, it provides accurate real-
time target information which enables the fire direction center
(FDC) to perform accurate future position predictions and to
provide information for conpensated firing.
Using RPV infornmation, the FDC can support cal culations to
ensure all battery rounds can | and sinultaneously on target for
maxi nrum ef fect. The G5 can be ready for action in 2 mnutes, and
with its long range of 39 kin, can be successfully enpl oyed
agai nst hi gh speed boats once they have been detected. In a
coastal defense role, the G systemis effective at controlling



sea straits, passages between islands, or against |anding
forces. The systenis nobility adds to its flexibility. This
increases its value in a coastal defense or in a conventional
field artillery role, further enhancing its value to end-users
around the worl d.

Sunmary

Nations, particularly those in the third world with the noney
to do so, are actively seeking to obtain new, inproved,
weaponry. Current technol ogi es provide capabilities for
i ntegrated coastal defense systens. These technol ogi es can
provi de coastal defense enhancenents, incorporating fully
automatic nmulti-spectral sensors (e.g. radar, IR E O
acoustic), which provide search, detection, tracking,
classification, targeting and engagenent of nultiple targets
(large and small) at ranges out to nore than 50 km This
i ncl udes: short range (guns and mssiles) <15 km nmedi umrange
(guns and m ssiles) 15-50 kmi and |l ong range (mssiles) >50 km
Current coastal defense technol ogy al so incorporates autonated
command and control, and increased accuracy and lethality with
i nproved nmunitions. Al this at lower cost and with greatly

i ncreased nmobility (pre-surveyed positions - “shoot and scoot”)
capabilities. International interest in coastal defense coupled
wi th continued technol ogi cal advances will lead to increased

proliferation of advanced weapons systens (including coastal
defense), worldw de. The significance of new, revolutionary,
coastal artillery systens currently under devel opnent by the
Russi ans and others is not so nuch their possession by those
countries, but their availability on the international arns

mar ket. The willingness of the Russians and others to market

t hese “sophisticated” systens, particularly to third world
countries where U. S. Marine Corps enploynent is possible, poses
a potentially serious threat to future expeditionary operations,
wor | dwi de.

NOTE: This article was prepared by M. K A Bako of the MCIA It
i s based on corporate brochures and ot her uncl assified open
source docunents. Questions or comrents should be directed to
the author on commercial (703) 640-2268 or DSN 278-2268.
ADDI TI ONAL COASTAL ARTI LLERY SYSTEMS

Excal i bur Coast Defense Mssile System
-Atrailer-nmounted systemfor the Royal Navy conprises a



control cabin which contains the mssile fire contro
system conmuni cati ons equi pnent, power supply converters
and associ ated radar, gyro and systeminterface displays.
-MvB8 itself is 5.21 mlong, has a body dianeter of .348 m
and a maxi mum wi ngspan of 1.04. It has a HE shape charge
war head and del ay action contact fuse.

Specifics:
-Max. speed is 300 m's which reduces to Mach .6 at the
extrene effective range of around 40,000 m Max. range is
42-45,000 m M ninumrange is 5000 m

Enpl oyed by:
- Engl and

130mm Coastal Gun SM4-1
-A 130mm gun with a nobile carriage, which was devel oped
during WAN'I. Weels can be renpoved to be replaced with
stabilizers
-Ammuni tion used is not interchangeable with the Soviet 130
mm Field Gun M46 or the 130 nmanti-aircraft gun KS-30.
This gun fires the APHE projectile weighing 33.6 kg and an
HE projectile weighing 33.4 kg.
-This gun has a radar fire control systemwhich gives it a
capability to engage targets in all weather conditions.

Speci fi cs:

Cali ber: 130nm

Barrel Length: 7.6 m
Rate of Fire: 5 rds/mn
Range: 29500m

Enpl oyed by:
-Bul gari a
- Egypt
-North Korea
- Pol and
- Romani a
-Syria
- USSR
- Yenen
- Yugosl avi a
Russi an 305 mm and 152 nmm Coast al Defense Guns
-These guns are both fromthe second world war and are
currently still enployed with Russia.
Specifics: 305 nm




Cal i ber: 305 nml/ 56 305 mi/ 52
Max Range: APC 43,900 m APC 24,620 in
HE 46, 000 m plus HE n/av

Speci fics: 152mm
Caliber: 152 mml/ 57
MaxRange: HE29, 000 m

Pengui n Coastal Defense System
- The Penguin surface-to-surface anti-ship mssile is in the
process of being reconfigured to serve in a nunber of
coastal defense roles, in either fixed or nobile versions.
The Penguin was originally devel oped as a ship-to-ship
weapon system for the Royal Norwegi an navy by the Norwegi an
Def ense Research Establishnment and A/ A Kongsberg
Vapenf abri kk.
-Studi es of various configuration of coastal defense
systens based on the Penguin m ssile have been conducted
for several years by the Norwegian authorities, but no
order has been pl aced.
-The | and based Penguin m ssile weapon system consists of a
fire control system the mssile and mssile contro
system It also consists of a radar or optical sensor.
- The Penguin can al so be adapted as a sel f-contained,
aut ononous, nobile coastal defense unit. Vehicle-nounted
surveillance radar is used to provide target detection and
designation for batteries of Penguin anti-ship mssiles
depl oyed on the ‘Flat-beds’ of simlar six-wheeled trucks
to those carrying the radar.

Specifics:
Speed: Hi gh Subsonic
Range: 27km

QUESTI ONS



1. Explain the difference between field artillery and coast al
artillery.

2. Briefly describe the capabilities of Russia’ s Bergen and
Her mes Coastal Defense systens.

3. What nakes Sweden’s 120mm Bof ors gun so danger ous?

4. What is the principle Chinese coastal artillery weapon and
briefly describe it’s characteristics?

5. What is the range of the South African Denel and briefly
describe the capabilities of the Kentron Seeker RPV.

6. What countries currently enploy the old Soviet SM4-1 130nm
coastal gun?
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Russia and the Commonweal th of | ndependent States
(former USSR)

SS-N-2'STYX' (P-15 TERMIT/P-20, 21, 22,27 RUBEZH)

TYPE:
Medi umrange anti-ship mssile. Ship | aunched.

DEVEL OPIVENT:

During the m d-1970s efficient infra-red seekers were
devel oped and used in the P-22 mssiles (SS- N 2d) suppl enenting
the P-21 as the prine anti-ship weapon of the Project 1241 and
Project 206 Mssile Cutters (‘Tarantul’ class corvettes and
‘“Mat ka’ class FACs which entered service in 1978. They were al so
used for coast defense purposes and received the NATO
designation SSC-3 ‘Styx’. The P-15 is manufactured in China,
North Korea and I ndi a.

It is the only ship-launched mssile to have sunk | arge
war ships in action. On 21 Cctober 1967 the Israeli destroyer
Eilat was hit and sunk off Port Said by three m ssiles.
Subsequently in the Holy Day War of 1973 the mssile proved | ess
effective with some 52 being fired without effect by Egyptian
and Syrian naval units. One mssile was destroyed in the air by
a 76 mmgun. The versions of the ‘Styx’ mssile are as foll ows:

TITLE: P-15M Term t

DESCRI PTI ON:
| mproved P-15 with fol ding wings and nodi fi ed gui dance
system

TI ThE: P-20 Rubezh

DESCRI PTI ON:

Redesi gned P-15 with inproved range, due to the use of new
fuels. There is also sone inprovenent to the radar range and to
its lock-on capability, while the autopilots are further
nodified. It is possible that the guidance systemin this
versi on received an | ndi an-devel oped jamm ng system as an ECCM
nmeasur e.

TI ThE: P-20M Rubezh

DESCRI PTI ON:
A P-20 with the MS-2A seeker. This has a solid-state radar
wi th inproved range, bearing accuracy, |owlevel detection




capability and clutter suppression. The radar has six preset
frequenci es and several can be selected for use during the
flight with the receiver opening for selected pul ses. The radar
has i nproved ECCM capabilities including the ability to hone-on-
j am

Tl TLE: P-21 Rubezh
DESCRI PTI ON:
P-15 with infra-red seeker.

TITLE: P-22 Rubezh

DESCRI PTI ON:

P-20Mwith infra-red seeker. The infra-red seeker, whose
sensor head projects fromjust bel ow the nose, is used as a
backup to the radar seeker if the latter is jamed. The sensor
is reported to be extrenely sensitive but no further details are
avai |l abl e.

TI ThE: P-27 Rubezh

DESCRI PTI ON:

P-20Mwi th L-band seeker. In larger ships such as the
‘Tarantul’ class corvettes the ‘Square Tie' radar is replaced by
one with the NATO designation ‘Plank Shave’. This is another |-
band systemwhich is reported to have the Russian name Garpun.

The ' Styx’ mssiles have been subject to extensive in-
service nodification, indeed Indian sources woul d suggest that
each of the fornmer Soviet Navy fleets nmay have adapted their
m ssiles to neet anticipated |local tactical conditions. It is
reported that Ms-2A and IR sensors have been retrofitted into
earlier mssiles together with ECCM hardware. |ndian sources
suggest that inprovenments in seeker technol ogy devel oped by the
Def ense Research and Devel opnment Laboratories in Hyderabad and
t he Naval Chem cal and Metallurgical Laboratories in
Vi shakhapat nam were adopted into the mssiles of the Soviet
Navy.

STATUS:
It woul d appear that production of’ Styx’ has ceased in
Russia but it may continue in India, North Korea and possibly

Egypt .

COUNTRI ES:
Al geria, Angola, Bulgaria, Croatia, Cuba, Egypt, Ethiopia,
Finland, India, Irag, North Korea, Libya, Poland, Romani a,



Russia, Syria, Vietnam Yenen, Yugosl avi a.

SPECI FI CATI ONS:
SS N-2a SS-N-2b SS-N-2¢  SS-N-2d (P-22)

Speed Mach 0.9 Mach 0.9 Mach 0.9 Mach 0.9
Wi ght 2300 kg 2300 kg 2500 kg 2600 kg
(Wthout Booster)

Range 3-24nm 3-43nm 3-46nm 3-54nm

5.5-45 kin) (5.5-80 kin) 5.5-85 kin) (5.5-100 kin)
GQui dance: Autopilot with active radar (supplenented in sonme with
| R)

COVPANY NAME : Raduga




QUESTI ONS

1. What type of mssile is the STYX and what type of platformis
it fired fron®

2. Where are the STYX m ssil es manuf act ured?

3. What are the different versions of the STYX mi ssile?

4. What is the status of the STYX m ssile?

5. What type of guidance’ systens are enpl oyed by the STYX
m ssil es?



SS-N-3a/c ‘ SHADDOCK' (P-/17 PROYGRESS); SS-N-3b ‘ SEPAL’ (P-35
PROYGRESS)

TYPE:
Long-range anti-ship mssile. Ship, submarine, and | and
| aunched.

DEVEL OPNVENT:

The * Whi sky Twin Cylinder’ class was deployed only to the
Northern and Pacific Fleets but circa 1960 there was a nmj or
change in Soviet naval policy away fromthe enphasis upon | and
attack, which could be better handl ed by the | and-based m ssiles
of the Strategic Rocket Forces, and nore towards anti-ship,
specifically the new generation of US ‘super carriers’ which
could threaten the Soviet honeland. This led to a change in role
for the “Echo I’ class while work al ready under way to inprove
the P-5 was exploited to produce a |ong-range anti-ship mssile
designated P-6 Proygress (NATO designation SS-N-3a ‘ Shaddock’)
whi ch was assigned to the submarine force fromcirca 1963. The
limtation of the Proygress mssile systemwas that it could not
be | aunched by a subnerged submari ne.

DESCRI PTI ON:

The Proygress mssile is a long slimcylinder with pointed
nose and a large air scoop under the fuselage. It has short
swept - back wi ngs which fold, and a clipped delta tail plane under
the rear of the fuselage. Also at the rear are two noving tai
surfaces | ow down on the fuselage and two slim rectangul ar
stabilizers in *V shaped configuration high up. In *Shaddock
(P-617) the air intake is uninpeded but in *Sepal’ (P-25) it is
split. Both versions use tw n-booster packs wei ghing sonme 800 kg
and attached to the rear sides to get into the air but the packs
are slightly different in design.

Reports indicate air support was especially inmportant for
submari ne-1 aunched m ssiles. The subrmarine has to remain on the
surface for 20 mnutes after launch to track the mssile and
provi de course corrections and during this tinme its speed would
be reduced to as little as eight knots. To protect it agai nst
aerial retaliation a ‘Snoop Slab’ or ‘Snoop Tray’ |-band radar
inthe finis used to track friendly aircraft and to provide
target update dat a.




STATUS:

Limted production of the P-6 (SS-N-3a) was reported to be
continuing in the m d-1980s but production of the P-7 (SS-N 3c)
is conpleted. Small nunbers of P-35 (SS-N-3b) were still being
produced in 1986 possibly to replace wastage or possibly as
Renotely Piloted Vehicles (RPV). It is unclear if any of the
m ssiles remain in production for the anti-shipping role, but it
seens unlikely.

The SS-N-3 is in service only with the Russian Navy.

SPECI FI CATI ONS:
Range: (mn)l2nm(22km (max) 190 rim (350 km
Speed: Mach 1.2

Gui dance: Command and active radar and/or ER

COVPANY NAME : NPO Mashi nostroeni a

SS-N-7 ‘' STARBRIGA {T (AVETI ST)/ SS-N-9 * SIREN ( MALACHI T)

TYPE:
Medi um range submari ne-/surface-1launched anti-ship m ssiles.

DEVEL OPIVENT:

Fromcirca 1960 the Soviet Navy was tasked to engage US
carrier groups which m ght |aunch nuclear attacks upon the
Sovi et honeland. Initially submarines assigned this anti-ship
task were arnmed wth a m xture of torpedoes and Proygress (see
SS-N-3 ‘ Shaddock’ |’ Sepal’ entry) but the latter could be
| aunched only on the surface which posed serious operational
problens. This led to a requirenent for an anti-ship mssile
whi ch coul d be | aunched from under water.

The m ssile, apparently given the Russian nane Aneti st
(possibly P-120), was selected for the new Project 670 Atom c-
Powered Cruise Mssile Submarines (‘Charlie I’ class) which were
| aid down from 1967, although the mssile itself is rocket-
powered. It entered service circa 1968 and was gi ven the NATO
code-name of SS-N-7 ‘Starbright’.

DESCRI PTI ON:

Externally SS-N-7 *Starbright’ is of cylindrical shape with
a sharply pointed nose and a prom nent reinforcing nmenber or
Wi ring duct along the underside of the body. There are short,




fol di ng, swept-back (1200) wi ngs mdway up the body in the rear
hal f and three rear-facing cooling ducts around the w ng | eadi ng
edge; one on top of the body and the others on the sides
underneath the wngs. The rear of the mssile has a prom nent
clipped delta tail on the underside and two snaller, trapezoid-
shaped stabilizers in V configuration at the top. Twin booster
packs are fitted to the rear sides of the mssile.

It is possible this mssile uses the sane hol | ow charge war head
as the Proygress (SS-N-2 ‘Styx’) mssile.

The SS-N-9 ‘Siren’ or 4K85 missile is believed to be
simlar in configuration but |onger. The prine difference
appears to be that the rear-facing ducts in ‘Starbright’ are
repl aced by an air intake under the fusel age. There appears to
be an aerial installation near the nose on the right-hand side.
It is possible that the active radar seeker is conplenented by
an | R seeker.

STATUS:

It is believed that about 200 ‘ Starbright’ and 500 ‘ Siren
m ssiles were produced but that production has now ceased. The
m ssiles are used only by the Russian Navy.

SPECI FI CATI ONS:

St ar bri ght Siren
Range: 35nm( 64km 38nn( 7Ckm)

Submari ne 60 rim (110 kin) Corvette
Speed: Mach 0.9 Mach 0.9

Qui dance: Autopilot with active radar (possibly conpl enented by

ER in Siren) COVPANY NAME : Zvezda

SS-N-12 * SANDBOX ( BAZALT)

TYPE:
Long-range anti-ship mssile. Submarine and Ship | aunched
m ssil e.

DEVEL OPIVENT:

Devel opnment work began in the m d-1960s probably as part of
the Eighth Five Year Plan (1966-1970), was apparently conpleted
in 1973 and the systementered service with the aircraft carrier
Kiev in May 1975. Production was probably authorized as part of
the ninth Five Year Plan (1971-1976). The missile was |ater
retrofitted into the *Echo Il’ and ‘Juliet’ class submarines




during the 1980s, replacing the SS-N-3. The ‘Juliet’ class is
designated Cruise Mssile Submarines in Soviet term nology.

DESCRI PTI ON:

Wi |l e no phot ographs of the ‘ Sandbox’ m ssile (4K80) have
been rel eased, drawings believed to originate with intelligence
sources do permt a description of the mssile. It has a
cylindrical body whose front is slimwith a sharply pointed
nose. Two-thirds of the way along it bul ges before tapering
towards the rear. The mssile is powered by a turbo-jet and
there is a small air intake about hal fway al ong the body. The
mssile is believed to use a solid propellant booster to clear
the |l auncher and enter the cruising phase. There are two short,
swept - back wi ngs which are believed to be folded when the
mssile is inits launcher. A triangular vertical stabilizer is
at the top of the mssile behind the wings and there i s another
on the underside at the tail. Two short, swept-back fins are
| ocated at the rear of the mssile forward of the rear
stabilizer. The mssile features command or inertial guidance
with the option of md-course updates. There is believed to be
an active radar seeker for the term nal phase. The payl oad
consisted of either a 1000 kg high expl osi ve warhead or a 350 kT
nucl ear device, but the latter have now been renoved.

For Over-The-Horizon (OTH) targeting aircraft may al so be
used. These include the Tu-95 ‘Bear D, the Ka-25 ‘' Hornone B
and the Ka-27 ‘Helix B with Big Bulge |I/J-band radar.

STATUS:
Some 500 m ssiles were produced but production has now
ceased.

COUNTRI ES:
Russi a, Ukrai ne

SPECI FI CATI ONS:
Speed: Mach 1.7
Range: 550 km (296 rinm) with OTH targeting

Qui dance: Inertial (wth command updates) and active radar

COVPANY NAME : NPO Mashi nostroeni a

SS-N-19 * SH PWRECK (P700 GRANIT)

TYPE:



Long-range anti-ship mssile. Submarine and ship | aunched.

DEVEL OPIVENT:

The i nproved US ASW def enses around carrier battlegroups
during the 1970s increasingly restricted the effectiveness of
Sovi et submarines carrying the SS-N-7/9 ‘“Starbright/’ Siren
(Anmetist/Malachit). At the sanme tine the Soviet Navy wi shed to
strengthen the defenses of its SSBN bastions and this led to a
requi renent for a new mssile, P700

DESCRI PTI ON:

No phot ographs of’ Shi pweck’ have yet been published but
the mssile is believed to have a broad cylinder body with
poi nted nose. Hal fway along the body is an air inlet for the
turbofan or turbo-jet which is used in the cruising phase after
the mssile has been | aunched with the aid of two solid
propel |l ant boosters. There are two sharply swept-back w ngs and
two swept-back tail fins with a simlar stabilizer on the
undersi de of the mssile.

The mssile is believed to have an inertial guidance system
possi bly with provision for md-course guidance in over-the-
hori zon (OTH) engagenents al though this seens unlikely (see
bel ow). Follow ng the usual Soviet practice the mssile enploys
active radar term nal guidance. It uses a 750 kg hi gh expl osive
war head with inpact and proximty fuses. Alternative payl oads
were reported to be nuclear or fuel-air expl osive.

However, it seens nore probable that the aircraft and the
satellite feed target location data to the ships, and it is
noteworthy that all the ‘ Shipweck’ |aunch platforns carry
“Punch Bowl’' satellite comrunications systens.

STATUS:

Sonme 300 missiles are believed to have been produced but
production is conplete. The mssile is used only by the Russian
Navy.

SPECI FI CATI ONS:

Speed: Mach 1.6 (sone sources state Mach 2 or Mach 2.5)
Range: 550 km (296 nnm)

Qui dance: Inertial with command update and active radar

COVPANY NAME : NPO Mashi nostroeni a




SS-N-22 * SUNBURN (P270 MOSKI T)
TYPE:
Medi um range anti-ship mssiles. Ship | aunched.

DEVEL OPVENT:

The NATO designation SS-N-22 ‘ Sunburn’ is believed to be
desi gnated P270 Moskit and may have been designed originally to
enhance the effectiveness of Mssile Cutter Brigades (that is,
units of m ssile-equipped FACs) and Destroyer Brigades hitherto
dependent upon the Mal achit or SS-N-9 ‘Siren’. A high supersonic
speed was specified to reduce the target’s tine to deploy self-
def ense weapons, indeed the weapon was designed specifically to
strike ships with the Aegis (qv) command and weapon control
systemand the SM2 (qv) surface-to-air mssile.

DESCRI PTI ON:

The Moskit (3MBO) is a ranmet-powered nmssile with a slim
forward body and ovoid nose, and a fatter rear half with four
divided air intakes. There are four clipped delta platform w ngs
and four smaller tail surfaces of simlar shape organized in
cruci form configuration around the fuselage. Al the w ngs and
tail surfaces are folded when the mssile is in the | auncher.

Internally the radar seeker is in the nose with the
gui dance system batteries and radio altineter in the remainder
of the front conpartnent, and the 300 kg sem -arnor-piercing
war head i mredi ately behind. A fuel tank, presunably with a
ker osene-type fuel, occupies the area to the | eading edges of
the wing and the area alnost to the rear edges is occupi ed by
the ranjet. Much of the rear of the mssile is occupied by a
solid propellant booster through which runs the ramnmjet nozzle.
Actuators are to be found below the tail surfaces.

The mssile takes only 2 mmto cover its frill range and
manuf acturers state that 1-2 mssiles could incapacitate a
destroyer while 1-5 mssiles could sink a 20000 ton nerchant man.
An extended range mssile, 9MBOE is now avail abl e.




STATUS:
Sonme 600 m ssiles have been produced or are on order and
they are avail able for export.

COUNTRI ES:
Russi a, | ndi a.

SPECI FI CATI ONS:

Speed: Mach 2

Range: 48 rim (90 kin); 65 rim (120 kin) in 3MBOE
Gui dance: Inertial

COVPANY NAME : Raduga




SS-N-25 (Kh 35 URAN)

TYPE:
Medi um range anti-ship mssile. Ship and air |aunched.

DEVEL OPVENT

The origins of this mssile are obscure although its
simlarity to the Harpoon have led to the unofficial nane
‘Har poonski’. The designation Kh 35 has been applied to it by
Russi an sources, although this probably refers to the air-
| aunched version while the ship-launched version is reported to
be naned Uran

The m ssile has been selected for the nost nodern of the
Russi an Navy’'s ASWvessels, nanmely the Project 1154 Large Anti -
Submari ne Ships (‘Neustrashiny’ class frigates), and is being
retrofitted into Type 1135 Escort Ships (‘Krivak I’ frigates)
replacing the RBU nountings. It is also being offered with the
‘Cepard’ class Small Anti-Submarine Ship (frigates) which
appears to be a replacenent for the ‘Koni’ class on the export
mar ket .

DESCRI PTI ON:

The SS-N-25 is an autononous anti-ship mssile system and
consists of the mssile, the | auncher-handling system and
probably a fire-control console. It is conpatible with nost
surface search radars.

The mssile is a thick cylinder with ovoid nose and a | ong
air intake of square cross-section running along the |ower half
of the body. There are four clipped-delta platformw ngs m dway
al ong the body and four slimtrapezoid control fins at the rear.
The wi ngs and control fins are in X configuration and all fold.
A tandem 120 kg solid propellant rocket booster is fitted and
has four long, slim rectangular fins.

SS-N-25 probably operates in a simlar fashion to Harpoon




with data fromthe ship’s sensors being fed into the mssile
through the fire-control console. Russian literature would
suggest that the mssile has a limted capability conpared with
Har poon. Air-launched versions can conduct purely sea-skinm ng
attacks or may conduct a high altitude search then enter a sea-
skinmi ng term nal phase. The sea-skinming altitude is 5-10 in.

STATUS:

Sonme 150 m ssiles appear to have been ordered and the
mssile is also available for export. It is currently used only
by the Russian Navy.

SPECI FI CATI ONS:

Max speed: Mach 0.9

Range: 2.5-70 nm (5-130 kin)
(air-1launched)

Gui dance: Inertial and active radar

COVPANY NAME : Zvezda Desi gn Bureau




QUESTI ONS

1. Wy was the SHADDOCK devel oped?

2. What type of mssile is the STARBRI GHT and what platforns is
it enpl oyed fronf

3. Wy was the STARBRI GHT devel oped?

4. Gve a brief description of the STARBRI GHT?

5. What type of missile is the SH PWRECK and what platforns is it
enpl oyed fronf

6. Wy was the SHI PWRECK devel oped?

7. What is the status of the SH PWRECK?



8. What is the range, speed, and gui dance of the SH PWRECK?

9. What type of missile is the SANDBOX and what platfornms is it
fired fron®

10. Can SANDBOX acquire a target from OTH?

11. What is the range and speed of the SANDBOX?

12. Gve a brief description of the SUNBURN?

13. What countries currently enploy the SUNBURN?

14. What is the speed, range, and gui dance of the SUNBURN?

15. What U.S. mssile is the URAN simlar to and what is the

unofficial nanme of it?

16. What is the speed and range of the URAN?

17. How does the guidance of the URAN work? Both air and ship



| aunched?

Coastal Defence Weapons

CH NA (PEOPLE S REPUBLI Q)

3984. 121
HY-2 (CSS-N-2) COASTAL DEFENCE M SSI LE SYSTEM

Soon after it becane known that the Soviet Union had supplied
the People’s Republic of China with SS-N-2 anti-ship mssiles
(1155.221), it was disclosed that China had enbarked on a plan
to deploy this mssile for defence of its extensive coastline.
This programre has been followed since perhaps the early 1 970s,
and although it is still not known to what extent it has been
fulfilled, or the nunbers of mssiles available for this
purpose, the existence of a mssile coastal defence force has
now been officially confirmed by the release of a few
phot ographs of units arnmed with the CSS-N- 2.

More recently it was confirmed that China has its own
i ndi genous production facilities for this weapon, which has the
official designation HY-2. In 1984 the Chinese CGovernnent nmade
this system avail able for export.

So far as can be gathered, the mssile itself is virtually
unchanged from its shipborne configuration, and the perfornmance
nmust also be simlar. The overall system is configured in
transportable, nobile form wth the mssile on a wheeled
trailer that carries a launching ranp which can be slewed in
azimuth and adjusted in elevation. Mxinum effective range is
stated as 95 km at hi gh sub-sonic speed.

The basic HY-2 uses active radar homng, while HY-2G adds a
radio altineter to permt a |lower penetration altitude, and the



third nodel, HY-2A relies on an IR hom ng head to counter radar
counternmeasures. Estimated md-course cruise altitudes for the
three versions are 100, 50 and 30 netres. The truck-nounted
radar associated with the HY-2 system provides surveillance and
target detection facilities and is also stated to perform target
tracki ng. The design apparently originates from a Soviet naval
search radar and probably operates in the GCband of the
spect rum

STATUS

Qperational and in production in the Peoples Republic of China.
Avail abl e for export and thought to have been supplied to sone
African states.

CONTRACTOR

China Precision Machinery Inport & Export Corporation. 17
Wenchang Hutong Xi dan Beijing, People s Republic of China.

TYPE:
Medi um range anti-ship mssiles. Ship | aunched.

DEVEL OPIVENT:

During the early 1 970s the Nanchang Aircraft Manufacturing
Conpany designed a Styx’ derivative as Feilung 1 (Flying Dragon
1) (see CCS-N-1 (HY-1)/CCS-N-2 (HY-2) entry) then began to
exploit their expertise to produce their own designs which were
mar ket ed by CATJC as a rival to the CPM EC HY-2. The design of
the FL-1 is clearly derived fromthe HY-1 (qv) and the missile
was first seen outside China in 1984.

DESCRI PTI ON:

The FL-2 has the sane overall configuration as the CCS-N-2
being a mniature aircraft with clipped delta wings, a verti cal
tail surface and two fins on the underside of the m ssile but
the fuselage is noticeably slinmer and the vertical tail surface
is smaller. There is a small horizontal stabilizer under the
rudder. The reduction in size has been achieved by replacing the
liquid propellant sustainer with a solid propellant one. The
war head is also reduced in size to 365 kg and several options
are reportedly avail able, including hollow charge. The FL-7 is
an evol utionary devel opnent of the FL-2 but with a liquid
propel | ant sustainer and an 1800 kg solid propellant booster.
The smal |l horizontal stabilizer has been renoved but the
gui dance and war head systens have been retai ned.

STATUS:
Sonme reports suggest the FL-1 entered service with the



Chi nese Navy in 1980 and that it has been exported to

Bangl adesh, Paki stan, Thail and and Egypt (see SY-1/HY-1). The
FL-2 (al so SY-2) may have entered service in 1983 but may no
| onger be in production. The FL-7 is believed to be under
devel opnment with a possible in-service date of 1992.

SPECI FI CATI ONS:

FL-2 FL-7
Speed: Mach 0.9 Mach 1.4
Range: 50nm 30nm

(93 1cm) (55.5 1cm

Gui dance: Unknown

COMPANY NAME: Chi na National Aero-Technol ogy |Inport and Export
Cor poration (CATIC

CSSC-6 * SAW HORSE' (G- 101)

TYPE:
Medi umrange anti-ship mssile. Ship, Land, and Aircraft
| aunched.

DEVEL OPNVENT

Model s of a ramet-powered nmissile, the G101, were shown
at the CPM EC stand during the Paris Air Show in 1986. The sane
m ssil e has been di spl ayed at subsequent exhibitions for
operations froma variety of platfornms including ships, |and and
aircraft. It is believed this mssile nmay be designed
specifically for the export market. Testing of the new missile
is reported to have begun in 1989.

DESCRI PTI ON:

The follow ng description of G101 is based upon Chinese
sources. The mssile is a sea-skimm ng, supersonic anti-ship
weapon whose sea-l aunched version is designed for use in
destroyers and frigates.

Externally it is of cylindrical shape wi th pointed nose,
smal | canard wi ngs and rectangul ar tail surfaces at the top and
bottom Behind themare four clipped-delta stabilizers arranged
in ‘X formation. On each side of the mssile, hanging froma




pair of short, slimwings is aliquid-fueled ramjet with a
thrust of 18 kN. Ship-launched mssiles use a pair of solid-
propel I ant (pol ysul phur conposite) boosters each with a tail
fin.

Internally the mssile has a radar conpartnent in the nose
with a J-band (12-18 GHz) nonopul se sensor then a 300 kg semi -
arnor - pi erci ng warhead with del ayed i npact fuse. Behind it is a
tank with 200 kg of a kerosene-type fuel with a small | oad-
bearing conpartnent to which the forward wi ngs and boosters are
attached.

STATUS:
The G101 is believed to be still under devel opment but is being
mar ket ed.

SPECI FI CATI ONS:
Speed: Mach 2.0
Range: 24 nm (45 1cm

Qui dance: I nertial and active radar

COMPANY NAME: Chi na Precision Machinery Inport and Export
Conmpany (CPM EC)




CSSC- 7 ' SADSACK  ( HY-41C 201)

TYPE:
Long-range anti-ship mssile. Ship and | and | aunched.

DEVEL OPVENT

Little is known of the devel opnment of this mssile which is
a derivative of the HYy-1 famly, using a turbo-jet. Devel opnent
is believed to have begun in the early 1970s and the mssile is
believed to have entered service about 1985. Ship and coast al
defense versions are believed to exist and an air-I| aunched
version is also believed to have been devel oped but not to have
entered service. At a defense exhibition in Beijing during
Novenber 1988 an export version, C- 201, was displ ayed.

DESCRI PTI ON:

The configuration of this mssile is simlar to that of the
“Styx’ (qv) and SY-1/HY-1 (qv) famlies with delta wi ngs and
triple tail surfaces. However, there is a |large ventral scoop
air inlet on the centerline of the fuselage for the turbo-jet
engine. The mssile is launched with the aid of a 300 kg solid-
propel | ant booster attached to the rear underside of the
fusel age. The m ssile uses an autopilot for md-course guidance
and a J-band (10-20 GHz) nonopul se active radar seeker for the
term nal phase. A radio altineter allows the cruise height to be
adj usted between 70 and 200 m and the term nal phase involves a
hi gh angle dive attack. It is equipped with a 500 kg war head,




whi ch is probably sem -arnour-pi ercing.

STATUS:

Sone sources indicate the HY-4 entered service about 1985
wi th the Chinese Navy’'s ship and coastal defense forces.
However, there is no confirmation of this data and no Chi nese
shi ps are known to be equi pped with the mssile.

SPECI FI CATI ONS:

Speed: Mach 0.9

Range: 80 nm (150 1cm

Qui dance: Autopilot and active radar

COVPANY NAME: Chi na Precision Machinery Inport and Export
Conpany (CPM EC)

CSSC-4 * SARDI NE' (YJ- 1/ C-801) : CSSC- 8 * SACCADE’ ( YJ- 21C-802): CY-1

TYPE:
Medi umrange anti-ship mssile (CY-1 anti-submarine mssile).
Land, subnarine and ship | aunched.

DEVEL OPVENT

The devel opnent of the Ying Ji (Strike Eagle) mssile as a
successor to the *Styx’-based m ssiles such as HY-2 (qv) was
extrenely tortuous and nmarked what m ght be terned the begi nning
of a ‘Western-influenced period in China s mssile design
bureau. It is clear that there was a radical change in the
desi gn phil osophy to a solid-propellant subsonic mssile and the
passi ng resenbl ance of the YJ-1 to the Exocet MMIO led to the
suggestion that the Chinese mssile was the result of reverse
engi neering.

DESCRI PTI ON:

The YJ-1 (C-801) is in a slimcylinder with ovoid nose,
fixed trapezoid w ngs and stubby fins near the end of the body.
Along the top of the body is the launch-rail fitting. A w nged
booster is fitted to the tail. The nose section consists of a
nmonopul se, hi gh-frequency (probably J-band) term nal gui dance
radar seeker with a 165 kg sem - arnor - pi erci ng war head behi nd
it. The instrunment conpartnment, possibly containing the guidance




command processor, vertical gyro, radio altineter and its
antenna, is located in front of the sustainer. It should be
noted that the submarine-launched version can be used only when
t he boat has surfaced.

The CY- 1 anti-submarine mssile consists of the rear half
of the YJ- 1 with a |Iightweight torpedo, probably the
Eur ot or p/ Whi t ehead A244 in the forward part. The m ssil e appears
to be fired fromfixed | auncher-contai ners and probably operates
in the sane way as M1l as and Asroc.

The YJ-2 (C-802 is externally simlar to the YJ-1 but it is
powered by a turbojet with paraffin-based fuel. This caused the
fusel age to be extended to accommopbdate the fuel

STATUS:

Sonme 90 YJ-1/YJ-2 systens have been produced wi th about
1000 m ssiles. Production continues for donestic and export
cust oners.

COUNTRI ES:
Chi na, Thail and

SPECI FI CATI ONS:

YJ-1 YJ-2

Speed: Mach 0.9 Speed: Mach 0.9

Range: 4.5-23 n mles (8-42 1cn Range: 8-65 n mles (15-
1201cm

Gui dance: Inertial and active radar Gui dance: Inertial and

active radar

COVPANY NAME: Chi na Precision Machinery Inport and Export
Conmpany (CPM EC)




FRANCE

Al R- LAUNCH EXCCET (AM 39)

AM 39 is the air-to-surface version of the all-weather anti-ship

Exocet mssile. It is designed to be |aunched against naval

surface targets from helicopters, maritine patr ol and

surveillance aircraft, and jet strike/attack aircraft.
The Exocet AM 39 weapon system conpri ses:

(1) a command panel for insertion of operational and tactical
data, and orders

(2) a mssile adaptor kit which allows mssile selection,
initiates the firing sequence, and translates for the mssile
the information coming from the comand panel and aircraft
sensors

(3) one or nore missile launchers under the aircraft w ngs, or
al ongsi de the fusel age, depending on aircraft type.

The weapon system uses the target range and bearing given by the
aircraft’s air-to-surface radar, which can be of the current
type and an inertial platform or a doppler radar navigator
system

More details of the mssile itself wll be found in the
entries dealing wth the ship and |and-based applications of
Exocet (2118.121 and 1156.221).



CHARACTERI STI CS

Length: 4.69 m

D ameter: 35 cm

W ng span: 1.004 m

Wi ght: 652 kg

Propul sion: 2-stage solid rocket notor

Range: 50 - 70 km depending on the height and speed of |aunch
aircraft

Fl i ght speed: Hi gh subsonic

DEVEL OPNVENT

By late 1979 the AM 39 had reached operational status and tests
with the Sea King and Super Frelon helicopters and Super
Etendard naval attack aircraft followed. Details of earlier
devel opment history appeared wunder this entry in previous
editions of Jane’s Wapon Systens.

STATUS

The decision to arm aircraft of the French Navy with the AM 39
Exocet was taken by the French Governnent in My 1974, At
present those aircraft are the Super Etendard and the Atlantic
& nmaritinme patrol aircraft. Eight foreign governnments, Abu
Dhabi, Argentina, Brazil, Irag. Kuwait, QOman, Pakistan and Peru,
have ordered the system for their own helicopters and for Super
Etendard and Mrage strike aircraft. To date over 800 mssiles
have been ordered or delivered to the nine custoners.

The AM 39 scored its first successes in the Gulf Wr during
1980 and since then well over 100 have been fired by the Iraqis
from Aérospatial e Super Frelon helicopters. Super Entendards and
Mrage FIEQ 5 jet fighter-bonbers against Iranian warships, oil
rig platforns and various nerchant shi ps. In 1982 the
Argentinian Navy used AM 39s from its Super Entendards agai nst
Royal Navy ships during the Fal klands War to cause the |oss of
HVE Sheffield, a Type 42 air defence destroyer and the W
Atl antic Conveyor, a nerchant ship taken up fromtrade.
CONTRACTOR
Aérospatiale, Division Engins Tactiques, 2 rue Beranger, 92322
Chatillon Cedex, France.

TYPE:
Mediumrange anti-ship mssile. Ar, ship and submarine
| aunched.

DEVEL OPIVENT:

The Exocet mssile is not only the nobst fanmous anti-ship
weapon in the world but it also has one of the |ongest
pedi grees. The first firing of a full Exocet was made on 10 June
1971 and devel opnent was conpleted in July 1972. Devel opnent was




conpleted in Septenber 1984 and the missile entered service with
the French Navy in April 1985 wth the conmm ssioning of
L' Inflexible. The only warship casualty was the ‘diver Hazard
Perry’ class frigate USS Stark (FFG 31) which was struck by two
mssiles on 17 May 1987 of which the warhead of only one
det onat ed.

DESCRI PTI ON:
The Exocet features a cylindrical body with sharply pointed
nose. The swept, cropped Iong chord wings and snall tail control

surfaces are Jlaid out in a «cruciform configuration. The
following description is of MM 38. The front of the mssile
contains the guidance conpartnent. Behind the guidance

conpartment is a Luchaire GP1A 165 kg fragnentati on warhead with
a SERAT delayed inpact fuse and an autopilot-controlled
proximty fuse. The warhead consists of cast hexolite and is
designed to penetrate the hull before detonating.

STATUS:

By June 1993 Aerospatiale had produced or had orders for
some 3000 ship- and |and-launched Exocets. Production of MM 38
was conpleted with the 1260th wunit but production of MM 40
continues with 575 delivered in Block 1 and Block 2 versions
The SM 39 also remains in production but no figures are
officially available although unofficial sources suggest sone
150 will be produced. They have been produced or ordered for the
foll ow ng navies |isted over.

COUNTRI ES:
Argentina, Bahrain, Belgium Brazil, Brunei, Canmeroon, Chile,
Col ombi a, Ecuador, France, Gernmany, G eece, Indonesia, Iraq,

Sout h Korea, Kuwait, Malaysia, Mrocco, N geria, Oran, Pakistan
Peru, Philippines, Saudi Arabia, Thailand, Tunisia, UAE, UK,
Ur uguay

SPECI FI CATI ONS:
MVB8 SMVB9 MVAOBI ockl MVAOBI ock?2
Speed: Mach 0.9 Mach 0.9 Mach 0.9 Mach 0.9
Range: 2-22.5 n mles2-27 n mles 2-38 nmles 2-40.5 n mles
(4-42 Kin) (4-50 kin) (4-70 kin) (4-75 Kin)
Qui dance: Inertial and active radar

COVMPANY NAME : Aerospatiale Mssiles




QUESTI ONS

OTOVAT

TYPE:
Medium to |long-range anti-ship mssile. Ship and | and | aunched.

DEVEL OPVENT

The first production nmissile was accepted in January 1976
by the Italian Navy. This version has provision for md-course
gui dance updating. The missile was ordered by the Italian Navy
with the first export order com ng from Venezuela. Fromthis the
French devel oped a |ightwei ght version, QG omat Conpact, with a
new | auncher - cont ai ner.

Coast defense versions have al so been produced and O onmat
wll be the basis for the Franco-Italian Mlas (qv) ASWtorpedo
delivery system In 1993 the manufacturers unveiled a conbi ned
weapon systemw th the Mlas (qv) anti-submarine mssile.

DESCRI PTI ON:
The Gtomat mssile is of broad cylindrical shape with
rounded nose and slightly tapered tail. There are four air

inlets approxi mately hal fway al ong the body and on top of these



are short, swept wi ngs each with an updating receiver antenna at
the tip. In Gomat Mark 1 these wings are fixed but in O omat
Mark 2 they are fol ded. Cropped, delta-shaped fins are behind
the wings and in line with them The 210 kg sem -arnor-pi ercing
war head, which can penetrate 8 cm of nickel -chrom um ar nor,
contains 65 kg of explosive and includes both inpact and
proximty fuses. Behind it are the altinmeter, Thonson- TRT AHV8
radi o and gyroscope, a junction box, autopilot and flight
conputer with converter. The ERATO systemis able to | aunch four
mssiles in a salvo and to control up to six (later eight) in
flight sinultaneously.

STATUS:

Some 90 systens and 980 rounds have been produced and the
system was sel ected by nine navies and acquired by eight. In
addition to naval versions, Egypt and Saudi Arabia have coastal
ver si ons.

COUNTRI ES:
Egypt, Irag, Italy, Kenya, Libya, Mrocco, N geria, Peru~ Saudi
Arabi a, Venezuel a

NOTES:
-Only Saudi Arabia is believed to operate with the ERATO system
O her custoners are believed to use TESEQO

SPECI FI CATI ONS:
Range: 86 nm (160 ki n)
GQui dance: Inertial and active radar hom ng

COVPANY NAME: OTO Mel ara

COVPANY NAME : NMatra Def ense




| SRAEL

4529. 321

GABRIEL MK 1l Al R-LAUNCHED ANTI - SHI P M SSI LE

An air-launched version of the successful Gabriel 111 anti-ship
mssile (6019.221) was revealed by the Israeli nmanufacturers in
the last quarter of 1982 as the Gabriel M I1l A/'S. together

wi th photographs of test and devel opnent nodels on an Israeli
Phantom aircraft. The weapon can al so be carried by A-4 Skyhawk,
Kfir 02, Sea Scan and other aircraft types, principally for use
in anti-shipping roles.

The mssile itself was derived directly from the ship-
| aunched Gabriel nentioned above and the devel opers specified
two configurations. That closest to the basic M IIl mssile has
different aerodynam c surfaces, nore suitable for carriage and
| aunching from high performance aircraft, but with an extended
range propul sion rocket notor as the ship-launched Gabriel M
[11. This gives a range of approximately 40 km The second
derivative has the sane aerodynamc nodi fi cati ons, but
additionally wuses air breathing jet propulsion for |onger



ranges.

The system provides all-weather, day/ ni ght, anti-ship
capability against targets ranging from small fast patrol boats
to destroyers and larger ships. The Gabriel M I1lIl A'S is an
active homng, sea-skinmng mssile with ‘fire-and-forget’ and
‘fire-and-update’ operating nodes. The I-band frequency agile
radar seeker perfornms data processing and control functions
providing good all-weather and ECCM performance. I nerti al
conponents, a radar altinmeter and a digital processor are
enpl oyed for mssile guidance, and four tail control surfaces
steer the mssile and control its flight path. A high explosive
war head wei ghi ng 150 kg ensures maxi num target damage.

The solid-propulsion notor provides over-the-horizon ranges
at low level and the termnal attack altitude is set before
take-of f in accordance with the prevailing sea state to one of
three values. QOher characteristics of the mssile are given
bel ow and can be gathered fromthe adjacent illustrations.

The conpl ete system conprises one or nore mssiles (depending
on the aircraft type, but typically tw) and the mssile fire
control system (MFCS) fitted in the aircraft. In the case of a
Gabriel M 11l A/S installation in a fighter aircraft the main
MFCS elenents include: a pilot fire control panel (PFOP),
m ssile processing unit (MPU), power supply unit (PSU), and
armanment interface hardware (AlH). Built-in test facilities are
i ncorporated and operate automatically as part of the firing
sequence. The AIH units are incorporated in mssile |oading
hardpoints and the other MCS itens are fitted in various
fusel age | ocati ons.

OPERATI ON

As nmentioned briefly above, there are two operating nodes.
‘Fire-and-forget mssiles, to acconplish their objective wth
hi gh probability of target acquisition have to acconmpdate w de
search areas. The actual size of the search area depends on the
m ssile-target range at launch. To minimze the uncertainty of
target position at the tinme of mssile seeker activation, a
‘fire-and-update’ facility is provided in the Gabriel M Il A/'S
system in addition to the basic ‘fire-and-forget’ node. ‘Fire-
and-update’ is used on larger maritinme patrol aircraft as an
opt i onal node  of depl oynent, and relative mssile/target
| ocations are nonitored, calculated and transmtted by the MCS
to the mssile in flight. For this node, in addition to the
track-while-scan facilities of the aircraft’s surveillance
radar, a command link to the missile is added to the MCS
installation on the aircraft.

By this technique the seeker search zone in bearing and range
is reduced considerably, so that the updating facility ensures



that each mssile is directed toward its designated target and
not against ‘potential targets’ (which my or my not be
significant) which may be close to the actual target area. After
| aunch, data transfer between missile and |aunch aircraft are
entirely automatic. Thus, ‘fire-and-update’ is an enhanced
version of ‘fire-and-forget’ wth the advantage of a reduced
search zone and inproved target | ock-on.

In the vertical plane, at high altitudes, the mssile pitch
angle is controlled by a preset angle program for comand to
maintain a mdcourse cruise altitude of about 20 netres, before
descending to 1.5, 2.5 or 4 netres for the term nal phase under
pre-programed control in the horizontal pl ane. I nertial
guidance is used for the initial and m dcourse phases for fire-
and-forget’ operation, and inertial is also used in the ‘fire-
and-update’ node for the mdcourse phase. For both nodes,
seeker switch-on is under the control of pre-programmed logic in
the conputer Target detection in the search area, |ock-on and
termi nal hom ng are by active radar, operating in the horizontal
pl ane only.

Target data (range/bearing) can be supplied from sensors
aboard the launch aircraft, or from external sources. Altitude,
speed and attitude data required for mssile |aunch are provided
fromaircraft systems. The MFCS is operated by the pilot, using
the PFCP, the other units (MPU, PSU and AlH) conpute and supply
the power and pre-launch data required by the mssile. Mssile
release is activated by the pilot, by pressing a mssile fire
button on the control stick.

M ssiles operated from fighter aircraft wuse the fire-and-
forget node for one of the follow ng procedures:

(1) radar-range and bearing | aunch (RBL)
(2) nmanual RBL
(3) bearing only |aunch (BQL)

444, 221

SKORPI EN ANTI - SHI P M SSLE

Skorpien is the nanme under which the South African Navy operates
the Israeli Gabriel Il anti-ship mssiles (6019.221) which arns
the “Mnister” class fast attack craft. Target position relative
to the aircraft is then automatically and fed into the mssile
up to the nonent to launch. The pilot receives an indication
that the predetermned launch criteria have been net, by the
flashing of a fire indicator |ight on the PFCP.

Manual RBL This nmethod allows target l|ocation information to be
fed to the mssile by manual neans, by either reading this
information from aircraft navigation displays etc. and entering
it manually on the PFCP, or receiving target data from an



external source (eg a nmaritime patrol aircraft, ship, or other
aircraft), entering this on the PFCP, while present aircraft
position is updated by using an initiation point (entered via
the PFCP before take-off). The MPU wll continue to calcul ate
the target location and transfer the required target range and
bearing data to the missile. Wien the aircraft reaches the
rel ease range (as calculated by the MPU and indicated on the
PFCP) the pilot can initiate mssile firing.

Bearing Only Launch In this node the pilot uses an estimted
range together with a defined target bearing. Both estimted
bearing and neasured range are entered via the PFCP and
transferred to the mssile via the MPU The estimated range is
defined as automatically selected if no other choice is made as
a fall-back node, and in this case the aircraft us aligned to
the target direction and for range the m nimum weapon range is
chosen.

CHARACTERI STI CS

Length: 3.85 m

D aneter: 34 cm

Max span: 1.1 m

Launch wei ght: 600 kg

War head: HE 150 kg

Fuze: Inpact, delayed action Propul sion: Solid

Range: Over 60 km

Crui se speed: Mach 0.73

Launch altitude: 90- 9000 m

Cruise altitude: 20 m

Term nal phase altitude: 1.5/2.5/4 m (pre-set)

GQui dance: Inertial (plus optional comrand update) m dcourse;
active radar hom ng

STATUS

Ent ering production.

CONTRACTOR

I srael Aircraft Industries Ltd. Ben Gurion International

Airport 70100, Israel.



SQUTH AFRI CA

4444, 221

SKORPI CEN ANTI - SHI P M SSI LE

Skor pi oen is the nanme under which the South African Navy

operates the Israeli Gabriel 11 anti-ship mssiles

(6019. 221) which armthe *Mnister’ class fast attack

craft serving with the SAN. These vessels are simlar to the
Israeli ‘Sa’ar class and three of them were constructed in
Hai fa, reaching South Africa in July 1978. Launchers are nade in
South Africa, and a nunber of conponents, but the extent to
whi ch the SAN i s independent of Israeli sources is not known.

For details of operation, performance etc. refer to the entry

for Gabriel.



SVEDEN

3976. 221

RBS 15 ANTI-SH P M SSI LE

RBS 15 is a newgeneration anti-ship mssile system suitable for
use by both Swedish Ar Force aircraft and Swedish naval
vessels. The first installation has been conpleted aboard a
Royal Swedish Navy ‘Spica’ class fast patrol boat. They are
housed in |auncher/ containers. The air-launch nodel (3975.321)
programme is followng, and the manufacturers’ programre also
i ncludes a coastal defence version.

An air-breathing propulsion system provides |long range, wth
a high subsonic cruise speed at sea-skimm ng height. Two solid-
propel l ant booster mnotors aid |aunch, but these wll not be
required in the air-launch version. The mssion profile can
i nclude a high-level cruise phase over a preset distance, a | ow
| evel cruise phase during which the seeker head is switched on
and target acquisition takes place, followed by a sea-skinmng
final trajectory.

RBS 15 has a fire-and-forget capability and is provided with
an ECM r esi st ant hom ng head made by Phi |l i ps
El ekt roni ki ndustrier (PEAB). Pre-launch operations are m ninal
and all calculations are perforned automatically by an on-board
conputer. A radar altimeter ensures safe cruising at |ow |evel
CHARACTERI STI CS
Length: 4.35 m
D anmeter: 50 cm
Wng span: 1.4 m 85 cm (fol ded)

Launch wei ght 770 kg

Vel ght 600 kg (w thout boosters)

Qui dance: Probably programred autopilot cruise with height hold,
foll owed by active radar hom ng

Range: 150 km (esti mat ed)

Crui si ng speed: >Mach 0.8

STATUS

Series production. A contract worth SK 600 mllion for the
devel opment and production of the naval version was awarded to
SAAB Bofors Mssile Corporation (SBMC) by the Swedish Defence
Material Admnistration in July 1979, and in June 1982 a
contract was awarded for the air-launched version 56M5 a
conpany fornmed by SAAB M ssiles AB and Bofors, is serving as the
main contractor. Saab Mssiles is the prinme contractor for RBS
15.



The first export order for RBS15 was placed in March 1983
when a contract for the systemto be fitted in new *‘ Hel si nki
cl ass fast patrol boats for the Finnish Naval Forces was signed
CONTRACTOR
SBMC, Stureplan 15, 11145 St ockhol m Sweden.
SAAB M ssiles AB, 58188 Lrnkoping, Sweden.

RBS 15 COASTAL DEFENCE WEAPON

A coastal defence version of the ship-to-ship RBS 15 is under
devel opment. Canisters and mssiles are identical to the ship-
| aunched version (see entry 3975. 321).

STATUS

Under devel opment, and wll be incorporated into the Swedish
coastal defence organisation in the future.

CONTRACTOR

SAAB M ssiles AB, S-58188 Linkbping. Sweden.

4878. 121
HELLFI RE SHORE DEFENCE SYSTEM
In late 1984 Rockwell International was awarded a $7.7 mllion

contract by the Swedi sh governnent to adapt the Hellfire nodul ar
m ssile, already developed for helicopter operation (1391.311)
and battlefield use (4877.111), for the shore defence role.
Under this two-year adaptation phase, Rockwell will act as the
prime contractor with responsibility for systenms integration in
col | aboration with Swedi sh i ndustry.

Al though it has been stated by the manufacturer that this

application of Hellfire wll entail sone nodification to the
production missile to nake it nore suitable for shore defence
operations, it would appear that there will be a significant

degree of commonality between the Swedish system configuration
and the anti-arnour battlefield system tested by the US Arny
apart fromthe use of vehicle nounting in the latter version.

It is believed that in the first instance the |aser hom ng

version of the Hellfire nodular mssile will be enployed in the
Swedi sh shore defence application, and in nost respects the
basic characteristics and performance will be very simlar to
t hose of the ground-launched anti-arnmour version of the system
(4877.111) .

STATUS

Devel opnent project under Swedi sh Governnent contract awarded in
1984. First foreign sale of Hellfire.

CONTRACTOR

Rockwel | I nt ernati onal , Mssile Systens Division, Def ence



El ectroni cs Operations, 1800 Satellite

TAI VAN

4442.121
HSI UNG FENG COASTAL DEFENCE M SSI LE
Hsiung Feng is the name given by the Taiwanese authorities to a
m ssile designed to engage ship targets at estinmated ranges of
30 to 40 km The | and-nobile configuration of this weapon was
the first to be revealed in public, but shipborne versions of it
also exist. It is a locally-made variant of the Israeli Gbriel
Three missiles are housed, each in its own container, on a
triple rotatable [launcher wunit which is nmounted on a sem -
trailer which is towed by a heavy tractor wunit. The triple
| auncher is likely to weigh about two tonnes.
STATUS
In service.
CONTRACTORS
State Arsenal s.

Sun Vat Sen Institute (seeker).

UNI TED KI NGDOM
6186. 121
EXCALI BUR COAST DEFENCE M SSI LE SYSTEM
Excalibur is based on the MW 38 Exocet nobile mssile battery
designed and built for the Royal Navy, but can be readily
adapted to any new or surplus SSM of the custoners choice. The
system conprises a control cabin, a stores and acconmobdation
cabin, two radar/launcher trailers and two nobile diese
generators, making it fully self-contained. It can be
transported on its own trailers by land, sea or air to a coastal
site, where it can provide an invisible threat to shipping
within its area of control



The control cabin contains the mssile fire control system
radar displays for target indication, gyro displays and system
interfaces, secure radio facilities and power-supply conversion
equi pnent. The stores and accomopdati on cabin contains ready-use
spares to support the systemand limted donestic facilities for
the crew during the deployed period. The radar/launcher trailers
carry two missiles each, with a hydraulically-operated ranp to
permt accurate setting of the firing angle or to conpensate for
operation on a sloping site. The radar mast is hydraulically
ext ended.

One system wusing MMH38 mssiles from the stock held for
surface warships, was installed by the RN at G braltar in 1985,
repl aci ng obsol ete gun batteries.

CHARACTERI STI CS

Radar /| auncher trailer

Length: 6.7 m

Wdth: 2.5m

Height: 2.4 m

Wei ght: 10300 kg (| oaded)

Length of cabins: 9.2 m

Wdth: 3.3 m

Height: 2.4 m

Wi ght conbi ned: 30500 kg (max)
STATUS

Operational with Royal Navy (1985).
CONTRACTOR

Vosper Thornycroft (UK) Ltd, Wol ston Wrks, Wol ston,
Sout hanpt on S09 5GR, WK

1530. 321
SEA SKUA HELI COPTER Al R- TO- SURFACE M SSI LE
Sea Skua is an all-weather, helicopter-launched, sea-skimmng
anti-ship guided weapon system which is in operational use with
the RN and on order for three other navies. Initially designed
for fitnment to the naval variant of the Westland Lynx helicopter
fitted with the Ferranti Seaspray radar, it 1is the RNs
principal air-to-surface light strike weapon for use against a
variety of targets ranging frommssile-firing fast patrol boats
to coastal escorts, frigates and destroyers. Sea Skua is also
suitable for fitting on other types of helicopter and fixed w ng
aircraft. Studies have also been carried out on a ship-Ilaunched
version and this is described in entry 4553.221.

The helicopter/Sea Skua conbination provides a rapid-
reaction, surface attack capability up to, and well beyond, the



radar horizon of the parent ship which retains the option of
remai ni ng passi ve and therefore undetected.

The mssile is light enough to permt a four-Sea Skua fit on
a small helicopter. Solid-propellant boost and sustainer notors
are used to give the mssile a range in excess of 15 Kkin,
sufficient to provide a good ‘stand-off’ capability for the
helicopter with consequent protection from counter attack. To
commence an engagenent the helicopter would close the target to
enable its radar to lock on and automatically track. Wile in
this automatic tracking node, the radar wll illumnate the
target with radio frequency energy, which, when reflected,
provi des the source onto which the Sea Skua sem -active radar
hom ng head |ocks. On release from the helicopter the mssile
drops for a short distance under autopilot control maintaining
attitude angle stabilisation in roll, pitch and yaw before the
rocket notors are ignited. The Sea Skua m ssile then descends in
stages, wunder control of a radio altineter, to one of four
term nal sea-skiming heights selected by the pilot prior to
m ssile release, depending on the sea state or size of target.
The m ssile, guided by the homing head in azinmuth will fly on a
proportional navigational course to hit the target The warhead
is designed to explode within the target to give high lethality.
Sea Skua missiles can be fired in rapid succession if required
and the helicopter is free to manueuvre after the last mssile
release within the Iimts required to maintain target
illum nation

System control equi pnment associated with arned rel ease of the
m ssiles has been designed for rapid renoval and replacenent,
thereby reducing to a mninum any weight penalty to the
hel i copter when t is not required to operate in the strike role
The missile can be treated as a round of ammunition as no on-
board testing is required. It 1is delivered in a wheeled
‘palletrolley’ fitted with a shock absorbing system suitable for
shi pborne nagazi ne st owage.
CHARACTERI STI CS
Length: 2.85 m
D anmeter: 0.222 m
Span: 0.62 m (max)
Wei ght: 147 kg
Range: 20 km
War head: 30 kg SAP HF

STATUS

In June 1981, a nulti-mllion pound contract for Sea Skua
production for the RN was announced, and it was confirmed that
initial deliveries were already being made. In My 1982 the

weapon scored its first operational successes in the fighting to



regain the Fal kland |slands, despite not having conpleted the U
N s formal acceptance procedure.

In addition to the RN, Sea Skua has been selected to arm
naval helicopters of the Federal Republic of Germany, Brazilian
and Turki sh navi es.

CONTRACTORS

Prime contractor: British Aerospace, Air Wapons Division
Hatfi el d- Lostock Division, Manor Road, Hatfield Hertfordshire AL
10 9LL, England. Hom ng head. Marconi Defence Systens Ltd. The
Grove. Warren Lane, Stannore, M ddl esex HA7 4LY, Engl and

SH PS USED FOR LAUNCH NG OF M SSI LES
Chi na: -Houjian, Houxin, Hainan, Huangfen, and Hol a cl ass Fast
Attack Craft (FAC) carry the SARDI NE, SADSACK SSM syst ens.

France: -La Fayette, Floreal, D estienne D Orves, and Commandant
Riviere class Frigates carry the EXOCET SSM system

Russia: -Tarantul, Nanuchka, and Dergach class Corvettes carry
ei ther the STYX, SUNBURN or SIREN SSM systens or their
respecti ve upgrades. Matka, and Osa class Fast Attack Craft
(FAC) carry either the URAN or STYX SSM syst ens.

Irag: -Yugoslav class Frigate carries the EXOCET and OTOVAT SSM
systens. Assad class Corvettes carry the OTOVAT SSM system GOSA
class Fast Attack Craft (FAC) carries the STYX SSM system

SUMVARY
It should be known that all these m ssiles can and are used
on various other ships. Destroyers, cruisers, and other ships

use these mssiles as well. However, FAC s and other smaller
ships are mainly used for Coastal Defense. These missiles are
used on land as well. These are not the only countries or ships

used, but they are the main ones.

HY- 2( CSS- N- 2) NAVAL SURFACE- TO SURFACE M SSI LE
As a former client of the Soviet Union, the People’ s Republic of
China received a nunber of SS-N-2 Styx anti-ship mssiles
(1155221), and this weapon now fornms a major elenment of the
Chi nese inventory. It is extensively enployed in both the
shi pborne surface-to-surface role and for coastal defence
(3984.121).

So far as can be ascertained, fewif any changes have been
made to the original Soviet design, although indigenous



production is now in hand and the possibility of internal detai
changes can hardly be ruled out. Chinese-built mssiles of this
type are designated Hal Ying (Sea Eagle), HY-2, and they were
offered for export in 1984. In the Luda class and Anshan’ cl ass
Chi nese vessels on which the HY-2 is currently depl oyed, the

| auncher arrangenents are obviously of |ocal origin. The Luda’
class has two triple trainable |aunchers, while the Anshan’ has
two twin trainable | aunchers.

The HY-2 is produced in three versions, differing in their
gui dance sub-systens. Cruise altitudes vary between the nodels:
100 in (HY-2), 50 in (HY-2G or 30 in (HY-2A).

CHARACTERI STI CS

Length: 5.8 in

Range: 95 kin (claimed, but alnost certainly |ower) Wrhead:
1100 | bs

GQui dance: Active radar (HY-2) + radio altineter (HY-2G), passive
| R hom ng (HY-2A)

STATUS

I n operational use and production continues. Luda class
destroyers have two triple |aunchers for HY-2 missiles and
converted ‘ Anshan’ cl ass destroyers have two twi n | aunchers

al t hough there have been reports of sone of these ships having
been fitted with triple | aunchers. Chinese Jianghu class
frigates have two twin |aunchers and frigates of the Chengdu
cl ass have one twn | auncher. Two main classes of fast mssile
boat are operated by the Chinese Navy, both derived fromtheir
Soviet ‘Csa’ and ‘' Komar’ cl ass

QUESTI ONS:

1. What type of missile is the FL-217/SY-2?

2. What is the range of this mssile and what platformis it
fired fronP



3.Is this mssile enployed in any other countries other than
Chi na?

4. \What type of guidance is used by the SAWHORSE?

5. What is the speed and range of the SAWHORSE?

6. What platforns are used to enploy the SARDI NE?

7. What countries enploy the SARDINE and what are the different
ranges of it?

8. What type of missile is the SADSACK and what platformcan it
be | aunched fronf

9. What missile is the SADSACK derived fronf

10. What is the range and speed of the SADSACK?

11. What are the primary platforns that the EXOCCET mssile is
| aunched fronf?

12. What U.S. warship was struck by an EXOCET m ssil e? And what
country fired it?



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

What country designed the EXOCET m ssil e?

Nanme at | east two other countries that have the EXCCET
m ssil e?

What type of mssile is the OTOVAT and what platformcan it
be fired fron®

VWhat two countries al so have the OTOVAT i n coastal versions
as wel | ?

Nane six countries that enploy the OTOQVAT?

What is the guidance system used on the OTOVAT?

What is the final approach altitude for the Gabriel Mark [117?

What design is the South African Skorpian anti-ship mssile
based of f of ?

What is the estimated range of Sweden’s RBS 15?

What systemis the Excalibur Coast Defense M ssile system
simlar too?

Name the UK's Helicopter Air to Surface Mssile.

ANNEX K TO ADVANCE SHEET TO SECTI ON 1
FOCUS
Theater Ballistic M ssile Defense:
The Enabl er for Operational Maneuver
Fromthe Sea for the 21st Century
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The proliferation of theater ballistic mssiles and
cruise mssiles battl espace dom ance threatens the Navy-Marine
teanmis ability to ensure battl espace dom nance and carry out
anphi bi ous operations.

Crises in Sonpblia, Bosnia, Rwanda, and Haiti have seen the
commitment of U S forces for a variety of humanitarian and
mlitary response m SSions. W will see nore mssions of
varying intensity that wll require forward-deployed Navy and
Marine units to react; however, future crises will also see our
forces challenged by increasingly |lethal weapons including
cruise mssiles and theatre ballistic mssiles (TBMs). As we
approach the 21°' century and progress deeper into the missile
age, it is clear that Navy and Marine forces nust be prepared to
deal with this threat along with a plethora of conventional,
chemcal, and even nuclear warheads. In such a threat
envi ronnent , our ability to carry out anphi bi ous  power
projection mssions in a nmnner that Marines have been
confortable with for the past 50 years w il change radically.
Future maneuver operations from sea wll not be successful in
the face of a concentrated air threat from cruise mssiles and
TBMs unless a seabased mssile defense capability to the
achi evenment of battl espace dom nance in the objective area.

Mssile Proliferation

US. intelligence estimates project that nore than 40,000
antiship cruise mssiles will be in the inventories of sonme 100
countries by the year 2000. Many of these mssiles, skinmng in
from over the horizon 15 to 20 feet above the sea at speeds in
excess of Mach 1.5, pose a very serious threat to naval and
anphi bi ous shipping operating in the littorals. In addition, it
is clear that ballistic mssile proliferation has also
accelerated with little international control. Mre than 15
countries possess these weapons now, and the nunber of countries
expected to maintain such a capability by the beginning of the
21st century will exceed 20. The devel opnental trend for the
TBMs has been steadily increased range. Figure 1 indicates that
the nunber of countries with mssiles with a range greater than
500 kiloneters (kin) had grown to 13 by the end of 1994.

Three countries in particular— Iran, North Korea, and |rag—
continue to be of serious concern to the United States. Iran has
pursued an indigenous Scud C program wth sonme assistance from
North Korea, and successfully tested this mssile in 1991. China
has also been active in the Iranian ballistic mssile prograns
selling a variety of mssiles to Iran over the past few years.
North Korea tested its 1,000-km No Dong mssile early in 1994,
al though not to its full-range capability. No Dong is believed
to be capable of carrying a 500-kilogram (kg) payload and is one
of several |ong—+ange ballistic mssiles currently in the North
Korean inventory. Wile lraqi mssile prograns were disrupted



during the Persian Gulf War and are currently restricted by
international sanctions, it is believed that there still exists
a large stock of the Al Hussein mssiles that could be used in
the future against mlitary or political targets.

Wth cruise mssiles and TBMs becom ng weapons of choice for
many countries, the Navy and the Marine Corps nust focus on what
is needed to ensure that battlespace dom nance can be achieved
so that anphibi ous power projection mssions can be carried out
i f required.

Theater Ballistic Mssile Defense (TBWVD)

For the Navy operating in the littorals in support of future
expeditionary operations, the TBMD system will be built around
the Aegis conbat systens in the Ticonderoga class cruisers and
the Arleigh Burke class destroyers. This capability is based
upon nodifications to the phased-array radars and weapons sys-
tems on board the 22 Aegis VLS (Vertical Launch System cruisers
as well as the projected 57 Aegis destroyers, and the fusing of
target data provided by airborne surveillance aircraft |ike the
E2C Hawkeye, surface conbatants, and anphibious ships through
the real-tinme networking of sensors and fire control systens in
what is called the cooperative engagenent capability (CEC). The
CEC will facilitate intercepts of tactical ballistic mssiles as
well as provide longer intercept ranges and quicker reaction
times. This is absolutely vital for the survivability of
batt| egroups and anphi bi ous forces operating within a TBM t hreat

environnent. In addition, the Navy' s inproved Standard Mssile
(SM=2 Block 1V) will provide both an area defense or |ayered
defensive capability against TBMs that will extend well over a

| and mass in support of anphibious power projection mssions or
operations ashore. The Navy estimates that an Aegis system can
defend a space 100 to 150 km forward over the beach as well as
30 km in altitude. It is wthin this bubble, once it is
established and extended ashore, that anphibious naneuver from
the sea nust be executed, and in sone circunstances, from
ext ended di stances offshore.

The Navy’'s TBMD system should be able to deal wth the
ballistic mssile threat by the end of the decade; however, in
many respects the nore lethal threat in littoral regions is the
sea-skimmng cruise mssile. The exceptionally high speed of
cruise mssiles at very low levels (15 to 20 feet above the
ocean), along with the difficulty that radars currently have in
|l ow-l evel target detection, nake these mssiles extrenely
difficult to track and destroy. Wth a variety of cruise
m ssiles on the world market today, the Navy is working hard to
i nprove ship self-defense systens (SSDS) on the non-Aegis ships
in order to enhance their survivability. Antiair warfare (AAW
i nprovenents are inperative; and it has been determ ned that
ship survival is increased substantially by linking existing AAW
weapons systens wth detection and tracking sensors in a
coordi nated network oh board individual ships. Currently, all
anphi bi ous ships are non-Aegis, and much work remains to be done
before the SSDS concept becones a reality in the anphibious



force. What then is the inpact of both a TBM and a cruise
mssile threat on our ability to conduct anphibious power
projection m ssions fromthe sea?

Oper ati onal Maneuver Fromthe Sea (OWTS)

OVFTS is a concept that wll allow Navy and WMarine Corps
units to capitalize on traditional strengths against nore
sophisticated threats wth inproved technology and platforns.
OVFTS applies the tenets of maneuver warfare, so aptly descri bed
by FMFM 1, Warfighting, using the sea as the maneuver space from
which we can strike the eneny where he is nost vulnerable at a
time and place of our choosing. It also neans that:

. W wll break the <cohesion and integration of eneny
def enses through the selective use of firepower and decepti on.
e W wll use speed, maneuver, and tenpo of operations to

exploit eneny surfaces and gaps while avoiding attrition-style,

head- on attacks

e W wIll execute nyriad power projection mssions from
ext ended di stances at sea depending on the situation.

* New thinking is required by Navy and Marine | eadership on
how such missions wll be executed in the face of the type
of threat that is the basis for this article

The one thing that QWTS does not nean is the traditional
anphi bi ous assault. By the early 21st century the mssile threat

array, and especially cruise mssiles, wll prevent the close-in
concentration of shipping that has been required for such
operations in the past. In addition, the traditional anphibious

assault is a classic case of the head-on, attrition style of
attack that should be avoided. Future commanders nust learn to
fight in a much nore intelligent manner using nmaneuver,
deception, electronic warfare, and appropriate fire support to
acconplish the m ssion.

Wiile it is clear that a conbined TBM and cruise mssile
threat to an anphibious force mght be a worst case scenario
Navy and Marine commanders could be ordered to execute a variety
of anphi bi ous power projection mssions in the face of such a
threat and nust be prepared. Appropriate m ssions could range
from a nonconbatant evacuation operation (NEOQ to a raid, or
| arger operations such as an airfield or port takedown in order
to prepare for the insertion of larger followon forces. In each
situation the Navy nust establish a reasonable Ilevel of
batt| espace dom nance supported by a robust TBMD capability.
This defensive capability is the enabler that provides Marine
units executing OWTS a high degree of survivability as they
carry out their assignnents.

What other capabilities are required for OWTS to be
successful ~[‘ in this threat scenario?

eIntelligence. It is inperative that early intelligence on
eneny geography, dispositions, as well as strengths and
weaknesses be nade available to the designated joint task
force (JTF) commander along with appropriate Navy and Marine
commanders. This nust be done when the force is at sea and
days or weeks away from the objective area. Wiile this



requirenent very wearly in a mssion is not new, the
nmet hodol ogy used for collecting information in the face of
such a threat is new.

The traditional use of satellites and national assets wll
continue although there are fewer systens available today as

conpared to 4 years ago in the Persian CGulf. Long range, high
altitude unmanned aerial vehicles (UAVs) wth a continuous
coverage capability will be enployed from several |ocations to
the objective area to provide a continuous flow of information
to the JTF and appropriate commanders. VWiile UAVs are
relatively new today, they will have replaced the reconnai ssance
platforns by early in the next decade. They are considerably
cheaper than manned platfornms, wll provide 24-hour coverage
over objective areas, and will put far fewer aviators at risk.
Information gathered by onboard sensors wll be directly

downl i nked to the conmmand ships at sea for use as required.
e (Clandesti ne M ne Reconnai ssance. At sea, 688-C ass submari nes

(SSNs) will play a critical role in intelligence gathering
activities in eneny coastal waters well in advance of the
arrival of the JTF in the theatre. They w Il «carry out

cl andestine mi ne reconnai ssance, electronic surveillance as well
as enploy SEAL teans on a variety of special mssions. The SSNs
wll em oy onboard underwater unmanned vehicles (UUVs) to detect
eneny mning operations and established mnefields. Most
inportant, they will enploy the UUvs to find the gaps between
mnefields or open channels to the shoreline for further

exploration. Surface conbatants wll also operate well over the
horizon in eneny waters with their own onboard UUVs. These
vehi cl es, capable of operating for extended periods of tinme away
from the nother ship, will conduct their intelligence—gathering

m ssi ons agai nst mnes and ot her eneny activity.

Gaps in eneny mnefields or other defenses in coastal waters
that are wuncovered by UUVs wll be marked wth underwater
sensors. SSNs will be in position in coastal areas to nonitor
any activity that may be detected by the sensors. If eneny units
are enplacing mnes in the water or a previously identified open
area or gap, that information will be passed back to appropriate
Navy and Marine conmanders for processing. Landing plans will be
continuously wupdated in order to exploit the gaps that are
cl ear.

The Navy will have a significantly inproved comand, contr ol
communi cations, conputers, intelligence (C41) architecture in
its flagships, conbatants, |arge-deck anphibious ships, and
carriers by the end of the decade. This architecture, along with
the required band width for UHF, SHF, or EHF conmunications,

will provide commanders with a direct flow of information from
all of the aforenentioned intelligence gathering platforns and
sensors. Navy and Marine commanders will be able to continuously

nodi fy devel oping battle plans far at sea, as well as nake quick
deci sions on circunstances created by a threat change.

In order to conduct OWTS in this threat environment, it 1is
i nperative that a robust conmunications system be in place.



e Targeting and Mssile Strikes. As the Navy extends its TBMD
coverage into coastal waters, and begins to attenpt to establish
battl espace dom nance, a variety of eneny mssile sites,

facilities, command and control nodes and units will be targeted
for precision strikes. Relying on updat ed intelligence
information on the TBMcruise mssile threat, naval commuanders
will begin to engage designated targets from hundreds of mles

at sea using the Tomahawk nmissile system Launched from surface
ships and 688-Cl ass SSNs the Tomahawk w Il provide a precision
strike capability designed to reduce the mssile threat as well
as disrupt conmmunications well before the JTF approaches the
objective area. Mssile strikes, along with the TBMD are
requirenents in order to ensure that units conducting OWTS w ||
be able to do so against a nuch reduced eneny capability. At
this stage of the operation, naval gunfire support as we have
seen it for decades wll not be a factor because of the
vul nerability of the few fire support ships to cruise mssiles
and to the limted range of the gun systens.

Wien the established area defense unbrella is extended over
the beach and inland, MAGIF (Marine air-ground task force)
commanders can prepare to carry out assigned mssions through
OVWFTS. Even though reasonable conditions for anphi bi ous nmaneuver
are established, Marine planners nust realize that as long as
the TBM or cruise mssile threat exists the anphibious ships
will remain at great distances off an eneny coastline. The
Arl ei gh Burke destroyers wll be maneuvering up to 25 mles off-
shore ready to track and engage inbound m ssiles. The anphi bi ous
ships will be another 1025 mles out to sea and constantly
maneuvering as well so as not to present an easy target. The
inplications for carrying out ship-to-shore nmaneuver under these
conditions must drive new thinking in the Corps. As we nove
toward the 21st century, it is very clear that Marine |eadership
wll have to develop tactics and techniques for enploying our
units over extended distances, as well as for controlling and
sustaining them The mssile threat Wil | dictate this
requi renent, and we cannot ignore it.

For those who may not believe that the Corps wll have to
proj ect power over those distances, one only’ has to be rem nded
of the NEO that was conducted at the American Enbassy in
Mogadi shu in January 1991. Marine CH-53E helicopters, with SEALS
and force reconnai ssance teans on board, were ordered to |aunch
at night from anphibious ships 450 mles at sea off Somalia.
Refueling twice at night from Marine C230s en route, the
hel i copt erborne force arrived over the enbassy at dawn in tine
to rescue Anerican and other diplomatic personnel caught in a
war between clans in that city. There was no known missile
threat to this mssion; however, the Navy-Marine team did what
was ordered in spite of the distances involved. The sanme kind of
scenario could occur in the future where the missile threat is
real .

If MAGIF commanders in the future are required to conduct



OWFTS under these circunstances, several things wll have to
occur. Landing force units will have to nove at night at high
speed over extended distances wth precise GPS navigation.
Surface and airborne units may have to loiter over the horizon
for periods of tinme as commanders, reacting to changing in-
telligence and threat conditions, shift wunits into different
gaps across a wi de area ashore. Airborne units will nove in W—
22s and helicopters applying what has been described as
infestation tactics (MCG Apr95) to land in a variety of sites
ashore. Surface units will nove in MCACs (nultipurpose craft air
cushion), LCACs and possibly AAAVs to different sites along the
coast. MCACs, wth their mne-hunting and obstacle-breaching
capability (MCG Mar95), wll lead the surface-borne units into
the identified gaps as they nmake their high-speed runs to the
beach. It is clear that units operating over extended distances

will have to be logistically self-contained for a designated
period of tinme wuntil a sustainnment capability can be noved
ashore.

Once ashore small, highly nobile units will be maneuvering
over a wide area to disrupt eneny lines of comunication and
command and control nodes in order to break up his ability to
react and concentrate. These nobile units will be supported by a
C41 system that will feature cellular comrunication and direct
broadcast video down to the small-unit level that wll
substantially increase situational awareness.

Fire support for the maneuver wunits wll be provided by

tactical aviation, mssile strikes, and possibly gunfire support
if it is in range and available. AV-8B Harriers from LHDs and
LHAs will provide close air support to the ground units ashore.
FI A~18s from aircraft carriers wll also provide close air
support as required. Tomahawk mssile strikes against key tar-
gets very deep in the battlespace wll come from surface
conbatants and submarines operating well off the coastline.
QO her tactical mssiles such as ATACMS or a nodified SM=2 may be
available in the next decade to provide direct fire support to
the maneuver units on the ground. The Navy is looking at a va-
riety of options in this area that will help conpensate for the
| ack of naval shore fire support today. The enploynent of
tactical aviation and tactical mssiles from extended ranges in
support of maneuver units spread out over a |large area ashore
will create fire support coordination 1issues that Marine
commanders have not faced to date. Add to that UAVs that wll
al so be operating in the battlespace. Just how MAGIF commanders
in the future wll coordinate this fire support needs to be
carefully studied and procedures devel oped that are approved at
the JTF level. The new weapon in our conbined arnms inventory is
the tactical mssile fired from ships and submarines, and it is
clear that we need to learn how to enploy it in support of our
maneuver units ashore.

The Navy’'s TBMD capability is the enabler in the battlespace
that will provide the unbrella under which NAAGTFs will execute
OWTS for a variety of mssions in the early 21st century.



The great challenge for Marines is to get rid of old paradigns
regardi ng anphi bious assaults and develop new doctrine and
techni ques to support anphi bi ous power projection in the mssile
age.

us~-MC

>Mpaj Gen Jenkins commanded the anphibious landing force that
conprised the 4th MEB, 5th MEB, and 13th MEU(SOC) during DESERT
STORM He was serving as the Director, Expeditionary Warfare
Division, (N85) on the CNO s staff upon his retirement on 31
August 1994. He is nowwth the I TT Corporation.



THEATER BALLI STIC M SSI LE

1. What are the primary threats to US Expeditionary forces in
the littoral region?

2. What inpact do these threats have on our ability to project
power ashore?

3. Howwill US forces overcone the PGMthreat?

4. Discuss the inpact the coastal threat has had on our
anphi bi ous doctrine and how OVTS cones i nto exi stence.
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