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NEW TECHNOLOGY AND NAVAL FORCES
IN THE SOUTH ATLANTIC

D. KASSING *

INTRO DUCTION

* There is a growing belief that new types of weapon systems will have

major implications for non—nuclear warfare. The weapon technologies tha t are

mentioned most often are: precision—guided munitions , remotely—piloted vehicles ,

VSTOL aircr a f t , surveillance and targe ting sys tems, elec tronic warfare  measures

and co untermeasures , and command , control and communications techniques. One

main theme is tha t the new technology favors defense forces. Large , visible ,

at tacking units, such as tanks , helicopters and attack aircraft , are though t to

be more easily detectable by the new sensors and more vulnerable to attack with

the new weapons.

Most attenticYn has been given to the implications of these technologies

for  land warf are , particularl y warfare on the central front in Europe .

There has been much less discussion of the consequences of the new technol—

o~ ies for naval warfare , though some of these “new technolog ies” have been

• in naval use since 1958. Since Soviet—made Styx missiles sank the Eilat in 1967,

perhaps 100 to 150 antiship missiles have been fired in anger , sinking ano ther

des troyer , 10—15 smaller naval craft, and about 5 neutral merchant ships.

This paper examines the implications of the new technolog ies for  the naval

situation in the South Atlantic. It begins with an examination of maritime

interests and the current state of the navies there. Next comes a discussion

of new techno logies for  naval w a r f a r e , concentrating on weapon systems directed

*The views in this paper do not necessarily represent the opinion of the
Center for Naval Analyses or the Department of the Navy .

t



aga inst sur face ships and submarines. The paper ends with a discussion of the

pr ospec ts for  prol ifera tion of new conven tional technolog ies in to the South

Atlantic and the implications for naval warfare in tha t area. Because there

ar e many naval missions , many new technolog ies , and many nations, what is

o f f e r e d  her e should be viewed as a samp le of the important issues .

MAR ITIME INTERESTS IN THE SOUTH ATLANTIC

Maritime interests are typically divided into such categories as sea lanes,

f i she ries , seabed resources , and ports and bases.

Expressed in these terms , the most important maritime interest in the South

Atlantic is clearly the sea lanes. It is not necessary to dwell on the growing

importance of Persian Gulf oil to the U.S. and Europe . About 90 percent of

tha t oil is shipped around the Cape and , then , northwest through the South

Atlan tic . Although the Suez Canal will be widened and deepened to accommodate

~.:r~~ r ships , the volume of imports from the Persian Gulf will continue to grow,

and the Cape route will retain its predominant importance.

The South Atlantic region is also a source of raw materials. The volume

o f these shipments to the U.S. in 1985 is projected in table 1.

TABLE 1

ESTIMATED U.S. IMPORTS OF DRY BULK COMMODITIES
FROM SOUTH ATLANTIC -- 1985
(Thousands of long tons)

South Atlantic
South West South share of total

America Africa Africa Total imports by U.S.

Foods tu f f s  1,515 9 92 1,615 17.4%

Woods 2 6 — 8 2.9

Fertilizers — 65 — 65 1.7

Stone , sand , and gravel 6 — 12 18 0.1

Iron ore/ produc ts 7,287 2 ,753 69 10,109 16.5

Nonferrous ore/
concentrates 717 677 508 1,902 10.3

Coa l , coke , and briquets — - 388 388 6.2

Total: Dry bulk 9,527 3,509 1,069 14 ,105 12.3%

Source : Maritime Administration estimates and author ’s calculations.
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I mp o r t s  of i ron  ore and s e m i — f i n i s h e d  p r o Ju c t ~. 
d( c t ) u n t  f o r  most  of t h i s  vo lume .

Other metal ores and c o n c e n t r a t e s  that thc L’ .~~. imports in quantity from South

Atlantic nations are: beryllium , cobalt , columbium , man ganese , platinum ,

tantalum , and vanadium . But the U.S. does not depend heavily on imports from

the South Atlantic , and the vol ume of shi pping req uired is not large .

The manufactured products that are transported through the South Atlantic do

not require much shipping. Moreover , they are of small economic importance , at

least to Northern Hemisphere nations.

On a typ ical day in the late 1980s , there will be about 1,200 ocean—

1going merchant ships at sea in the South Atlantic. These ships will not , of

course , be spre ad evenly over the area. They will be concentrated in the main

sea lanes to North America and Europe. Along the main trade route to Europe ,

f or examp le , shipping density will be something like one ship per 1,250 sq uare

miles , i.e., one ship per 35—mile square .

( A second major maritime interest is fishing. About 12 percent of the

wor ld ’s salt water fish catch is taken from the South Atlantic .2 Half of this

is taken by South Atlantic nations (table 2). European Communist nations ——

TABLE 2

SOUTH ATLANTIC F I S H  CATCH *

(As percentage of total world catch)

1971 1975

South Atlantic nations only 5.6% 6.1%
All South Atlantic catch 10.5% ll .7~
*Excluding catch in inland waters

ma inl y the Soviet Union —— account for more than half the remaining catch.

A wide variety of other nations —— including Spain , Japan , and Cuba —— acco un t

for the remainder of the catch. The South Atlantic does not appear to be an

important fishing ground for the U.S. fishing fleet.

1. Planning Systems Incorporated , Ship Dens ity Estimates for Traffic along
Selected Routes in the Year 1990, 15 December 1975

2. Calculated from data issued by the Food and Agriculture Organiza t ion ,
Yearbook of Fishery Statistics: Catches and Landings, 1975 , vol .  40 , FAO (1976) .
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The bed of the  Sou th  At l a n t i c , l ik e  o t h e r  ocean b o t t o m s , c o n t a i n s  a wide

variet y of resources , but in quantiti es far smaller than are available else-

where . For example , oil off the shore of West Africa amounts to only 3 percen t

at the estimated world reserves of offshore oil; even if the oil under the waters

of the Persian Gulf area is excluded from the calculation , the pr opor tion rises

to no more t h a n  7 p e r c e n t . 3

Manganese nodules are another seabed resource that is often considered to

he economically recoverable in the not—too—distant future. Nodules have been

1o~ ated in the Rio Grande rise , about 800 miles off the coast of Brazil and

on the Aguihas Plateau , 300 miles or so off the coast of South Africa. These

nod u les con tain a var iety of minerals in addi t ion to manganese —— nickel , copper ,

and cobalt , f or examp le. But known reserves of these minerals on land amount

to at least 30—50 years ’ suppl y; large—scale exploitation of these resources

I at sea, therefore , is l ikel y to be many years away , especially in the South

Atlantic .

In sum, the main maritime importance of the South Atlantic to the West is as

the route for Persian Gulf oil to reach Europe and North America. As a source of

other resources , the area is of only secondary maritime importance.

The South Atlantic has not been an area of direct competition between superpowers.

There has been little to draw their fleets there. U.S. Navy ships transit the

area and per iodically exercise with South American navies but maintain no
4.

regular presence in the South Atlantic . The Soviet navy has conducted minor

operations off West Africa since Utcember 1970.

The motivation for Soviet naval activities in the South Atlantic is not

clear. Acqu iring naval facilities is only an intermediate goal. Forces oper-

ating from West African facilities could protect Soviet clients , in tervene

to promote Soviet interests , guard Sov iet f ish ing f l ee ts , or prepare to cu t

the South Atlantic sea lanes. Some of these motives suggest a Soviet

3. Calcula ted from data cited by Don E. Kash et al., Energy Under the Oceans

(Norman , Okia.: University of Oklahoma Press, 1973), pp. 310—311.
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interest in projecting power ashore; others suggest an interest in sea denial

or sea control.

Bases in such places as Luanda or Conakry can serve either purpose. Ranges

f r om these areas to the shipp ing lanes vary from 800 to 2 ,000 miles. Such ranges

are easily within the combat radii of Soviet ships and land—based naval air.

~They are , however , not within the reach of local air or naval forces.)

NAVAL FORCES OF SOUTH ATLANTIC NATIONS

If states as far north as Venezuela and Mauritania are included , there are

2€ nations around the rim of the South Atlantic: 20 in Africa and 6 in South

Amer ica .

According to the latest edition of Jane ’s Fighting Sh ips , 22 of these 26

nations have naval forces of some kind .4 General ly , these are small forces with

defensive , surv ei llance , and coast guard functions. For even these relatively

simple functions , their capabilities are small and newly developing.

There is no data about naval bud gets for the area , and adding up totals

of d iverse kinds of ships is a notoriously dangerous way of measuring naval

~apabilitv. Naval manpower , however , can serve as a rough measure of the

relative size of the effort. As table 3 shows , the l arger navies are those

in South America. Nearly 90 percent of the nava l personnel in nations border-

ing the South Atlantic are in the South American forces , most of them in

th e Brazilian and Argentine fleets.

~~~. John E. Moore , ed., Jane ’s Fi ghtin~ Shi ps, 1976—7? (New York: Franklin
Watts m c , 1976). Jane ’s shows onl y 21 nava l forces; a modest Angolan force
has been added , giving 22.



TABLE 3

NAVAL MANPOWER OF SOU TH ATLANTIC NAT EONS

Naval Ocean-going
manpower co r n b at a n t s * Submarines Aircraft

South America

Brazi l  45 ,300 13 10 90
Argen tina 38 ,900 18 4 150
Venez uela 7 ,500 10 4 15
Uruguay 3,500 4 0 19

A f r i c a

South A f r i c a  4 , 700 9 3 36
Nige r i a  2 , 800 1 0 0
Ghana 1, 300 0 0 0

15 o the r  na t ions  2 , 700 0 0 0

TOTAL 106 , 700 55 21 310

*Ships of 1,000 tons or more

Source: Jane ’s Fighting Ships, 1976—77.

The 100,000—plus naval personnel constitute about 10—12 percen t of the

total military forces of the area. The NATO na t ions , by contrast , place about

twice this proportion of manpower in naval forces.5

There are good reasons for the modest investment in naval forces by the

South Atlantic nations. Most of them are poor; in the aggregate , they produce

less than 4 percent of the world’s gross domestic product. Only four (Argentina ,

Gabon , South Africa , and Venezuela) have a per capita GNP greater than $1 ,000.

Little is spent on military forces of all kinds; in only two of these

countries was more than $1 billion spent on the armed forces in 1974.6 On a per cap ita

basis , the two largest spenders —— Sou th Afr ica  and Venez uela —— spend abou t

- a tenth as much as the U.S. and the USSR. If nava l expenditures amount to about

25 percen t of total military spending , Brazil is now spending $500—700 million ;

Argen t ina , $200 million; and South Africa , $300—400 million . The U.S. Department

o f the Navy , by con tras t , will spend more than $36 billion in F? 1977 ($33.5

b illion for the Navy , $2.9 billion for the Marine Corps).

5. Manpower data taken from Jane ’s, as well as The Military Balance, 1976—1977
(London: Internationa l Institute for Strateg ic Studies , 1976), pp. 80—81. 

—

6. For data on Brazil or South Africa , see U.S. Arms Control and Disarmament
Agen cy , World Military Expenditures and Arms Transfers 1965—1974 (Washington :
U.S. Government Printing O f f i c e , 1976) , pp. 21 , 45 of table II.
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There are other reasons as well. In most of these nations , manpower

does not cost much. Navies , which are more cap ital—intensive , are harder

to finance. Moreover , between 1945 and 1970, there was next to no extra—

reg iona l naval presence in the area to raise concerns about the need for

naval Jefenses. Probably the main explanation is that for most of the South

A t l a ntic nations , the more immediate threats are internal or just across

t h e i r  l a n d  herders.

\t this point , let us look briefly at six of the South Atlantic nations .
7

B r a ’ i l .  The Brazilian navy now operates a 30—year-old , 20 ,000—
t on ASW (antisubmarine warfare) aircraft carrier. It carries

20-y ear—old S—2 aircraft and 4 old SH—3 ASW helicopters and
var iety of other helos. The Brazilians have been operating
ex-U.S. World War II destroyers and 7 30—year—old ex—U.S.

u iesel submarines. They are acquiring 6 new missile—equipped
destroyers (Vosper—Thorncroft Mk—lO designs) and 3 new d iesel
submarines (British Oberon class). They have 16 oceangoing
pa trol craf t , 6 minesweepers , 2 LSTs , 4 transpor ts, 3 oilers ,
and a var iety of smaller suppor t sh ips —— survey sh ips , tugs ,
assault craft , and so on.

The main missions of the force seem to be coas tal defe nse and
antisubmarine warfare. Protection of shipp ing along Brazil’s

~ ,700—mi1e coastline is probably another mission . The need to
defend seaborne impor ts of oil —— f rom Niger ia and elsewher e ——
may shape the f uture of the navy . For example , Brazi l  is
repor ted to be consider ing acq uisi tion of a new hel icop ter
carr ier , presumably to replace the old carrier , thereby retain—
ing the ability of the fleet to conduc t “blue water” ASW
operations .

The first of the new Niteroi 3,800—ton destroyers was expected
to be commissioned this month. This will be Brazil ’s first
missile—eq uipped ship.

Ar&entina. The Argentine navy operates a carrier of the same

4 age and class as the Brazilian navy, but flies fixed—wing A—4
attack aircraft in addition to S—2 ASW aircraft and SH—6l
ASW helicop ters. The Argentines have 2 pre—World War II
ex— (J.S. cruisers , 8 ex—U .S. World War 11 destroyers , and 2
ex—U.S. diesel submarines. They recently acquired 2 British
Type—42 destroyers , each equipped with 2 Sea Dart launchers.
(The Sea Dar t is a dual—purpose — —  surface—to—surface and
surface—to—air —— missile launcher.) In 1974 they acquired
2 new German—designed and —built diesel attack submarines. In
addition , the Argentines have 2 250—ton , 38—knot attack boats ,
armed with Israeli—manufac tured Gabriel antiship missiles.
The Argentine fleet includes, in addi t ion , 17 other oceangoing

7. These six forces were selected to show the variation in forces now operated
by South Atlantic states.

—
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corve ttes or patrol boats , 6 minesweepers , 4 large amp hibious
assaul t  sh ips , 2 t r a n s p o r t s , 3 t a n k e r s , and a v a ri e t y  of smaller
icebreakers , tugs , survey shi ps , a s s a u l t  c r a f t , and so on.

Like the Braz i l i an  navy , the A r g e n t i n e  f o r c e  appears  to have
coas ta l  defense  and an t i submar ine  w a r f a r e  fu n c t i o n s .  P r o t e c t i o n
of c o a s t a l  sh ipp ing  is the miss ion  fo r  t h i s  f o r c e .  To modern ize
the f o r c e , the  Argen t ines  r e p o r t e d l y  p l an  to  a c q u i r e  6 m i s s i l e —
equi pped f r i g a t e s  of B r i t i s h  design . In a d d i t i o n , the  Argen t ine
navy  seems to have a modest sea—based o f f ens ive  c a p a b i l i t y .

South  A f r i c a .  The South A f r i c a n  navy ’s main missions seem to
be defense against sea—launched attack , protection of shipping
around the Cape , and prevent ion  of i n f i l t r a t i o n  f rom the seas .
But the  navy appears to be too small to o f f e r  much p ro t ec t i on  to
the  70 or so ships tha t  round the  Cape every d a y ,  even i f  they
were fo rmed  in to  a s ing le convoy.

At present , the South A f r i c a n  f l e e t  operates  2 33—year—old
B r i t i s h  des t roye r s , which ca r ry  he l i cop te r s  but no ant i sh ip
miss i les . There are also 3 12—year—old  f r i g a t e s  and 4 more
formerl y British ships from World War II days. When the
British refused to supply submarines , the South Africans turned
to the French , who supp l ied 3 Daphne class d iesel submar ines in
1970—71; 2 larger Agosta class attack submarines , ordered f r om
France in 1975 , should be ready before 1980. There are 5 20—year—
old , 160—ton patrol craft in the force , soon to be greatly
strengthened by the acquisition of 6 Reshef class fast attack
boats , each armed with 4 Gabriel antiship missiles. In addition ,
the South African navy includes 10 20—year—old minesweepers , a f l ee t
replenishment ship , and several smaller support ships.

Nigeria. The first warship order ed fo r  the Nigerian navy was a
160—ton patrol craft , commissioned in 1961. In the mid—1960s,
3 10—year—old ships of the same design were bought from Britain.
The Nigerian navy operates the only oceangoing naval ship —— more
than 1,000 tons in disp lacement —— along the west coast of Africa.
The 2 ,000—ton Ni geria was built in the Netherlands in 1964, at a

— cost of $14 million. Six patrol craft , none of them missile—
equ ipped , were delivered in the early 1970s. At present , there
are 6 small combatant ships on order; 2 will be equipped with a
single Seacat surface—to—air missile launcher. The Nigerians also
have 4 small landing craft , are building a new survey ship, and
operating a tug .

The mission of the force seems to be coastal defense and , perhaps ,
support of forces ashore . The Nigerians have little modern naval
power , and the effectiveness of their forces is questionable because
of problems with training and maintenance.

Sene~g~~ . The Senegalese have 3 P—4 class 250—ton patrol craft ,
which were built in France. Each carries 8 of the French SS—12
surface—to—surface antiship missiles. There are also 2 82—tan ,
20—year—old ex—French patrol craft and 15 patrol boats l ess
th an 50 feet in length. The forces appear to have local defense ,
coast guard , and customs functions.

-8-



G u i n e a .  The Cuinean fleet contains 4 ~x — C i i i n e s e  Shanghai  gunboa ts
o f 155 tons each and 8 ox—Sovie t patrol boats of less than 100 tons
apiece . When these ships arc in operating condition , they can
provide some surveillance and point defense capabilities.

At pr esent , as we can see , the South Atlantic navies h ave only local defense

j uncti ons and l a rgel y o u t d a t e d  equipment for performing them . The countries

a r e  modernizing their forces more with an eye on each other than with any

p lan to c o u n t e r  the  fo rces  of l a rger  naval  powers , such as the  U . S . ,  USSR ,

UK , or F r a n c e .  They may hel p deter  nava l a t t a c k  by ne i ghbors , and

some cou l d  undoubted ly  w i n  local naval c o n f l i c t s , bu t  none is equipped  to

control local  seas or p ro jec t  m i l i t a r y  power ashore .

NE ~ TECHNOLOGY FOR NAVAL WEAPONS

A review of developing naval technology should beg in with an assessment

of U . S .  and Soviet naval developments. There are two good reasons :

Firs t , much of the technology tha t will be in the hands of smal ler navies

10 to 20 years hence is likely to be what is being developed and deployed now

by major navies. In fact , many nations have acq uired secondhand nav ies composed

of older equipment that was given , lent , or sold to them by the superpowers.

A second reason for paying more attention to developments in the U.S.

and Soviet navies is that the balance between them can have important impli-

cations for power relationships and local nava l developments in the South

Atlant ic. If either the U.S. or Soviet naval forces should , by technological

adva nce , gain clear superiority, local governments might well reconsider their

interests and decide to improve relations with the stronger power ,

or revise their own naval plans or react in some comb ination in these ways.

A review of technological development for conventional warfare by the U.S.

and Soviet navies shows much concentration on sophisticated and costl y technology.

—9—
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Consider  t he  l a t e s t  assessment by the  D i r e c t o r , Defense  Research and

Eng inee r ing :

In the m a r i t i m e  balance ... we s t i l l  probabl y lead .  The
Soviets  are developing f o r m i d a b l e  a t t a c k  submar ine  tech-
no logy , a v a r i e t y  of o f f e n s i v e  s t r i k e  cruise m i s s i l e s ,
g lobal command and c o n t r o l  involving use of satellites ,
and a w o r l d — w i d e  land—based  naval av i a t i oi  arm in the
B a c k f i r e  —— all of which lead to the a b i l i t y  to i n t e r d i c t
the sea lanes so vital to the Western world.8

In the opinion of DDR&E , the U.S. lead on the oceans is eroding and , if we

do not act , the Soviets may gain superiority.

Soviet Naval Development. Information about research and development by the

SOV i e t s  in new naval technology is obviously limited. We .~now much more about their

current forces than about the capabilities they may be developing for  the l980s

and l990s. Nonetheless , one may venture a few educated guesses.

More and better Soviet satellites —— for surveillance and communication ——

are lisel y to be in the works.

The Soviets have been using satellites for ocean surveillance for 10

years. Their radar satellites have scanned the ocean ’s surface since 1967.

During Qkeari-75 , 2 radar satellites reported on a simulated convoy in the Bay

o f  Biscay. According to Aerospace Dail y (2 June 1976), “The radar spacecraft

~re able to sweep large areas with a signal strong enough to provide data that

can be analyzed by commanders on land or sea.” A radar satellite could detect

large surface ships but might have difficulty distinguishing warships f rom large ,

ast Her feint ships.

The Soviets deployed a second type of ocean surveillance satellite In

December 1974 . Satellites of this type do not use radar and are therefore assumed

to be electronic listening or television devices. Either type of sensor could

help with the problem of ship identification. An electronic listening

satellit e, of course , requires a ‘ cooperative target ,” one that is operating

its radars or radio communications.

8. Malcolm R. Currie , Director of l)efense Ree& arch and Eng ineering, Statement
on the Department of Defense Pr ogr am of R e s e ar c h , Devel opment , Tes t and
Evaluation , FY 1978 , 18 January 1977 , pp. l— ~~.

— I 0—
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rho Soviets also seem to be developing anti—satellite systems. Develop-

ment of anti—satelli te capabilities resumed last year. Although the main

purpose of these systems is not destruction of U.S. fleet satellites , su ch a

capabilit y , once developed , can cer ta inl y be used against them. If the U.S.

Navy becomes heavily dependent on satellites for communications , command , and

contr o l . t h . v  will become attractive targets for the Soviets ’ anti—satellit e

c.ii~,ih i l i t  ies.

History suggests that the Soviets will ,almost certainly, improve their

antiship missiles —— designing them to penet ra te  U . S .  d e f ense s  b e t t e r  and to home

on se lec ted  t a r g e t s .  They have had radar  homing, antiship missiles —— PGMs of

a sor t  —— mounted on oceangoing ships since the ear ly  l960s.  They now have

9 or 10 d i f f e r e n t  types of antish ip missiles deployed , and new c lasses are

cxnected. Some will be rep lacements for systems that are now at least 15 years

old; some will represent wholly new capabilities. All are likel y to be more

capable , with longer ranges , greater speeds , less vulne rabl e f l igh t prof i les ,

ari d improved seekers. The Soviets are well aware of the U.S. Navy ’s long and

expensive programs to develop large , sophisticated , seabased air defense systems

and will , no doubt , avail themselves of electronic warfare measures to blind

our defenses during coordinated missile attacks.

In the race against Western ASW technology , the Soviets have regularly

introduced new generations of submarines. We can expect quieter Soviet sub-

marines , with better sensors and more effective weapons. Here , too , we may

see rep lacement of older units with improved capabilities , rather than increases

in force levels.

Antisubmarine warfare enjoys high priority in the Soviets ’ doctrine

and forces. All of their large new ships , including the carriers of the Kiev

class , carry an ASW designation. Presumably, th is designation is supported by

a research and development program of equall y high priority.

—11—



Bu t ASW rema ins a formidable technical problem. According to one informed

estimate , the Soviet navy might be able to sink 10 percent of tne opposing submarines

in a short war at sea.9 Even Gorshkov admits that ASW remains difficult. In his

recent book, he men tions “compl etely new princ iples of antisubmarine warfa re.” He

suggests that detection ranges have been lengthened , that homing weapons have been

improved , and tha t the speed and range of torpedoes have been increased .

Abo ut other dimensions of the Sovie ts ’ ASW capabil ity, however , little

is known . For examp le , the ~.atest Jane ’s, which tabulates data about the sonar

equipment of six navies , includes nothing about Soviet sonar . The book also

lists two Soviet torpedoes but gives no data about their design and performance.

Th is is not surpr i s ing; opera tional cap abili ties , such as detection ranges and

torpedo guidance techniques , are much harder to observe than such design

characteristics as ship ’s speed and numbers of missile launchers. It seems

reason able to assume , however , tha t the Sovie ts are improv ing the ir ASW

sensors and weapons while they develop and dep loy new types of ships and aircr.~~’ .

The Soviets have shown considerable interest in what are called

unconventional or non—acoustic ASW techniques. They have workeci with infrared ,

laser , magne tic , radar , and var ious other techniques to de tec t the presence

of submarines. They have also made reference to satellite detection of

submarine wakes. Soviet progress in these areas is counted among the gaps

10
and unknowns in U.S. knowledge of Soviet naval R&D .

The Soviets also seem to be adding a projection or intervention capability to their

navy. Certainly, this is one potential use of the Kiev and the Yak—36 Forger

VSTOL aircraft it carries. Moreover , the Soviets ’ amp hib ious capabili ty ,

though small , is growing , and they have dep loyed amphibious ships to all  of

the major oceans . They also have the command ships and gunfire support forces

u s u a l l y associated w i t h  p ro jec t ion  opera t ions .

9. Vice Admiral F. 1. Har l f in ge r  I i , USN ( r e t .) ,  c i ted by Norman Polmar , “Thinking
Abou t Soviet ASW ,” Uni ted States ~4aval Ins titute Proceedin&s, vol. 102, Number 879
(May 1976) p. 110.

10. Ibid , p.  128
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Lack of suppor t is often called a main weakness of the Soviet navy .

It is not that the Soviets lack the technology ; they know how to replenish

while underway. In fact , a review of shi p cons truc t ion pr ograms d u r ing the

past decade shows tha t support and underway rep lenishmen t are among the fas test

growing sectors of the Soviet navy . In short , th is def ic iency is rap id ly bein g

correcL?’l .
TABLE 4

NEW SHIPS ADDED TO
SOVIET GENERAL PURPOSE NAVAL FORCES

1966—76

Number All  types
of new Number Standard
types of shi ps disp lacement

N u c l e a r  submarines  6 53 234 , 600 tons
Support shi; s 3 38 181 , 900
Rep len ishmen t shi ps 5 23 144 ,075
Cru isers 3 17 123 ,360
Amphib ious w a r f a r e  ships 2 63 98 ,900
Dest royers 1 26 92 ,550
D i esel submarines 2 37 92 ,500
Smaller combatants 4 232 70,070
Carr iers 2 3 70 ,000
M in e warf are sh ips 3 109 39 ,000
Fricates 0 40 38,000

Total 31 641 1,184 ,955 tons

U .S. Navy Research and Developmen t. Let us turn to the U.S. Navy . The U.S.

is 1,0w spending over $1 billion a year for research and development for sea control

capabilit1esP~ Wha t kinds of programs are we buy ing?

The U . S .  Navy is working  hard to i n t e g r a t e  its capacity for  surve i l lance

and t a r g e t  acqu i s i t i on .  By improving the amount of knowledge about enemy

fo r ce  d ispos it ions and speeding the dissemina tio n of this inf orma tion , the

Navy can enhance its effectiveness significantly. Some of these programs will

employ aircraft and some will use satelli tes. The Navy is exploring the use of

remo tely ~ pi 1 oted vehicles (R.PVs) for surveillance , seeking the answers to problems

at  range , speed , information rate, and launch and recovery operations .

11. Se e H. Tyler Marcy, Assistant Secretary of the Navy for Research and
Development , Statement on Support of Researc h, Development, Test and
Evaluation , Navy , FY 1978 Bud ge t Reque st, 24 February 1 9 1 7 .
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The great advantage of the U.S. Navy lies in its carrier striking forces.

The carriers ’ capabilities to projec t power ashore are greatly enhanced by

pr ecision—guided air—delivered munitions . Since fewer sorties are required to

dest roy specific targets, more targets can be attacked . The so—called

‘ smart bombs” will also enable the fleet to take enemy overseas bases under

t ire with less risk of unintended damage to surrounding areas .

The U.S. Navy is also developing its own antiship cruise missiles —— Harpoon

and Tomahawk — — and plans to dep loy them in submarines , aircraf t, and sur face

ships for attacks on enemy surface ships. These weapons are accurate, long—

ranct , and relativel y inexpensive . But they will rely heavily on improvemen ts

in surveillance and communications.

Defense against antiship missiles is also receiving major emphasis in

the  N a v y .  This money is suppor t ing  development of an i n t e g r a t e d , f a s t — r e a c t i o n ,

and very expensive ship—based anti—missile system called Aegis. The Navy

is also funding development and production of short—range , self—defense

systems —— as well  as e lectronic  w a r f a r e  measures —— for surface ships.

Whether these systems will y ield real ga ins rel at ive to newl y develop ing

m i s s i l e  capabi l i t i es  cannot , of course , be predic ted  now.

—

. Antisubmarine warfare is also funded at a figure which does not include

expenditures for underseas surveillance. At present , the main sensor emp loyed

for detecting submarines is the passive sonar . This device listens for the

noise made by the hull or machinery of the submarine as it moves through the

water. The emphasis in new sonar technology is to make tl~e “ears ” more sensi—

tive , to enable them to hear weaker or more distant noises. But detection

ran ges remain small relative to the expanses of ocean , and ASW still awaits the

“te chnological breakthrough ” tha t is needed to o f f s e t the advan tage now held

by the nuclear submarine .

— 14—



The Navy is improving its present underseas surveillance systems . New effects

are underway to provide a mobile underseas surveillance capability that can be

dep loyed into the South Atlantic . Data from these plat forms can be sent to shore

by sa telli te for  processing and the resul ts sen t ba ck to the f leet  for tac tical

action . These efforts will improve naval capabilities significantly, at

relatively modest cost. Improvements in fleet ASW include the acquisition of

better sensors, improved data processing, and new weapons.

Implications for U.S./Soviet Naval Balance. Where will all this leave

the balance between the U.S. and Soviet navies? The question cannot be answered

in detail , but seven broad judgments about how naval warfare migh t go in the

future are offered here:

1. Al though basic naval missions remain unchanged , new developmen ts
.7.

are raising the possibility of app lication in the South Atlantic . The Soviets

seem to be acquir ing the capability to intervene against modest opposition . U.S.

ASW capabilities in the South Atlantic , on the other hand , may ga in real

Potential from mobile surveillance systems . But neither power may find it

& 
an attractive area for conflict because of logistics or political problems .

2. Both the U.S. and Soviet navies are relying more and more on satellite

systems for surveillance and command and control. This means that the ability

—~~ to conduct naval warfare will be less dependent on geography than in the past.

Conttol will become more centralized ,and naval leaders wil l  be able to con trol

naval operations in the South Atlantic as easily as operations in home waters.

It may therefore be possible to limit —— in time and space —— a naval conflict

that breaks out by mischance.

3. In a full—scale war, satellites can be so inmortant that they may be

attacked and destroyed . If they are, the pace of naval warfare may turn out

to be far slower than we now envision.

_ _ __ _ _ __ _ __ _ _ _  
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4. Whatever the fate of satellites, large surface ships are likely to be

the first major force to sustain large losses. This is as true of the Soviet

Kievs ,KrestaS, and Karas, as for the U.S. carriers and cruisers. The most

likely outcome of naval combat on the surface of the oceans is a double

knock—out , with both sides losing large portions of their surface forces.

5. When surface forces are intermixed , the one that strikes first

gains an advantage ; a surprise attack increases that advantage . That side

is sure to get off its surface—launched antiship missiles , and if tactical

surprise is achieved , may delay or even avoid retaliation . The vulnerability

of surface ships to antiship missiles therefore makes for an unstable situation

when two surface forces are in the same area at a time of high tension .

6. The continuing naval battle —— if there is one —— will be fought out

under the seas. There the situation is different. If there is no unexpected

technolog ical break through , a quick victory over submarine forces is impossible .

But the West has important advantages in both submarine and antisubmarine

warfare , and U.S. ASW capabilities relative to the Soviet submarines seem to

be growing. In a long war , then , the Soviets would lose not only their surface

forces but their submarines as well .

7. On land , precision—guided munitions are said to reduce the likelihood

of damage to unintended targets. At sea, this problem remains . A radar homing

missile , for example, will attack any target that comes within its seeker

pattern , be it neutral merchant ship or enemy destroyer. Military commanders

have generally taken this kind of risk, and neutral ships have been hit by

antiship missiles in both the Indo—Pakistani war of December 1971 and the

Arab—Israeli war of October 1973. But , given the density of shipping in the

South Atlantic sea lanes, navies are likely to have difficulty in hitting

the ships of a single nation .

—16—
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NEW TECHNOLOGY FOR SOUTH ATLANTIC NAVIES

How much of this  new U . S .  and Soviet technology is l ikely  to see i ts  way

into the navies of South Atlantic states in the next 10 to 20 years ? What are

the implications of this trend ?

It seems unlikely that new technologies , p~~ se , will add new missions for

* the navies of the South Atlantic states . Most likely, their missionTs will remain

local defense , surveillance, and ASW. The main effect of new technology will

be in enhancing their capabilities for these missions.

Sa tell ite surveillance systems are probably beyond the means of all

but the superpowers. The costs of nuclear submarines will preclude their

developmen t and acquisit ion by all bu t a few states , none in the South Atlantic.

This is also true of most modern ASW systems .

But there are now a variety of naval missile systems as well as small

ship sonars ,rachrs,and combat information systems on the market. Some of this

technology is now in the hands of South Atlantic navies for example , the

Gabr iel , the Seaca t , the Otomat , the SS—12, and more will undo ubtedly be

acquired . Table 5 lists the main missile systems now available for naval

app lications .
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TABLE 3

PRESENT NAVAL MISSILE SYSTEMS

A. SURFACE—TO—AIR MISSILE CHARACTERISTICS
Range

Developer Name(s) Guidance (miles) ~p~eed
France tlasurca Command , SAR 20 113.0
UK Seacat Command ii Subsonic
UK Seadart SAR 50 M3.O
UK Seaslug Beam radar 28 Ml.O+
UK Seawoif TV plus radar 4 M2.0

B. SURFACE-TO—SURFACE MISSILE CHARACTERISTICS
Range

Developer Name(s) Guidance (miles) Speed

Australia Ikara Command , homing torpedo ? Subsonic
Frcnce Exocet Inertial , radar homing 28 MO.95
France Malafon Radio command 7.5 Subsonic
France SS.l2M Wire guided 3.7 Subsonic
Intl Otomat Radar homing 32 ?
Israeli Gabriel SAR , TV 12.5 Subsonic
Italy Seakiller Beam radar 6.0 Subsonic
Norway Penguin Inertial , IR 17.3 MD.?
Sweden RbO8A Radio command 150.0 M0.85
USA Asroc Homing torpedo 6.0 Supersonic
USA Harpoon Radar homing 60.0 Subsonic
USA Tomahawk Radar homing 300.0 Subsonic

Source: General Dynamics Corpora tion , The World ’s Missile Systems, 3rd edition ,
November 1976.

The acquisition of these kinds of capabilities by littoral states is likely

to continue . But the implications for the regional naval situation depend on

how far  it goes, and this raises the question of affordability .

This is a hard question to answer. Good data about the costs of new naval

systems is rarely available. There is not (and there cannot be) any data on the

costs of Soviet arms transfers. Moreover , naval budge ts f or South At lan t ic

nations must be estimated with rough techniques on rough data.

The affordabili ty of new forces and capabilities depends on the availability

of credit , is well , and this ties back to broader strateg ic issues.
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Table 6 gives estimates of the unit costs implied by transactions involving
I,

naval systems between 1973 and 1976. Where appropriate , the estimates have

been adjusted to put them on a common basis of 1976 dollars. The available

data —— taken from the IISS Military Balance, General Dynamics ’ The World ’s

Missile Sys tems ( 1976) , and such periodicals as the International Defense Review ——
seldom tell anything about the conditions of sales; i.e., suppor t , tra ining ,

spare par ts 
~~~ 

or may not be included.

TABLE 6
UNIT COSTS OF NAVAL SYSTEMS

ANTI SHIP MISSILES

Exocet — including launcher $600,000
Otoma t 280 ,000
Gabriel  90 ,000
Seakiller 60,000
Harpoon 500,000

SEA-BASED ANTI AIR MISSILES

Masurca $340,000
Seawoli 41,000

AIRCRAFT

P—3C land—based ASW $18,600 ,000
S—3 ASW aircraft 12,500 ,000
F—4E f i g h t e r s  4 , 600 ,000
Lynx helicop ters 2, 500 ,000
Super Frelon helicop ter 3,000 ,000
Sea King helicopter 3,270 ,000

SHIP S

Diesel submarines $ 37 , 100 , 000
Large des troyers - 7000 tons 110,000 ,000
F r I gates —1 , 500 tons 84 , 500 , 000
Missile Patrol Boat — 234 tons 12,000 ,000
Missile Patrol Boat — 140 tons 5 ,900 ,000
Gun Patrol Boat — 120 tons 2,600 ,000

j 
___  
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The next step in examining how much of such t e c h n ol o g y  can be a c q u i r e d

by South Atlantic navies is to estimate their budgets. This , too, can only

be done in a rough way. ACDA publishes data on military expenditures but

shows onl y total spending, not the proportion allocated to navies or investment

in new naval capabilities.’2 Table 7 gives the ACDA data on arms imported by

19 of the 26 South Atlantic states; military imports by states omitted by

ACDA are presumably smaller.

TABLE 7
TOTAL ARMS IMPORTS BY SOUTH ATLA~JTIC NATIO NS , 1965-1974

(Millions)

Brazil $475* South Africa $358*
Argen t ina 2~ 3* ~igeria 131
Venezuela 291 Zaire 112
Uruguay 47 Guinea 33

Ghana 25
Ivory Coas t 18
Congo 11
Came roon 6
Dahomey 6
Senegal 6
Togo 6
Equa tor ial Guinea 3
Gabon 3
Mauritania 2
Liber ia 1

4 *Nations with s ign i f i can t  indi genous sh ipb ui ld ing and weapons
— assembly capabilities

For those nations which do not have local arms—producing industries ,

arms import data providesa measure of ability to finance new hardware acquisitions .

Of course , not all the expenditures shown in table 7 procure naval systems .

Since navies generally have a higher ratio of hardware costs to manpower costs

than other forces , perhaps 50 percent of these expenditures go for new naval

systems. If this past history is a reasonable predictor of the future ,

funding available for naval procurement will remain quite small, even if sub-

stantial growth rates are assumed .

12. U.S. Arms Control and Disarmament Agency, op. cit., table IV.
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Table 8 describes and costs a nomina l small , but modern , navy for  the

l98Os. At an annual cost of $115 million , such a navy seems to be easily

wi thin reach of the regional powers -— Brazil , Argen t ina , South Africa, and

N igeria .

TABLE 8
NOMINAL “SMALL” NAVY FOR l98Os

(Million)
Number Procuremen t Annual Twenty—year
in force  cos t opera ti ons ~y~stems cos t

3 Diesel submarines $37.0 $3.5 $ 321
2 Missile frigates 84.5 5.0 369
2 Frigates 70.0 4.0 300
5 Corvettes 40.0 3.0 500
10 Fast patrol boats 12.0 0.7 260
10 P—3 aircraf t 18.0 0.8 340
10 ASW helicop ters 3.0 0.3 90

SUBTOTAL — Force investment and operational costs $2 180
Command , training and administration

(1/3 of operating costs)

Total cost $2 ,295
Average annual cost $ 115

Thus, one result of the spread of new technology night be an increasing

imbalance between the naval strengths of the regional powers and those of the less

developed South Atlantic states. On net , these larger reg ional powers should

be better able to carry out offensive naval actions against their poorer neighbors.

This contrasts with the common b~tief that the new technologies will favor

the defense . The reason is not necessarily in the technolog ies themselves,

but in the relative economic strengths of the South Atlantic nations.

- 4 Las t, there is a question of whether the regional powers ’ nav ies ——

with larger forces of frigates and pa trol craf t armed wi th sophis tica ted

antiship missiles , new diesel submar ines , land—based air , PGMs , etc. —— could

deny the superpowers the naval capability to project forces into the South

Atlantic . The answer Is:probably no . And the reason is relative economic

_ _ _  

-
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strength as well. No doubt,a “new t echn o logy navy ” could Inf li c t an Initial

shock If it struck first at a U.S. or Soviet force in the South Atlantic.

This possibility should make the superpowers less likely to engage in casual

“gunboat diplomacy”against any nation with such a navy . But it is clear

tha t either the U.S. or Soviet fleets could soon muster the naval forces to

destroy completely even the largest of the regional navies.

(

—22—



C NA Professiona l Papers — 1973 to Present

‘I’ i~t’ I PP ei (‘IaaviI’*ctl
If Ks-s I I’ -~ \ - ‘ in Ii-, - , A ’ A -  A - It A t - . i . i i ~ S yri a

* * *1* nc 3’ ‘n I i ’ s Ibi Re- a sh in Ii 5511 I i  yr Sep I” PP 127
ib~ t f ~~-uns h u m  I ~. I f _ m s . ’ . -  - - ~~

, I’ -a Ash 1) m~ ,- , ,  lha~ tin h . ( i* ige ** ‘The So viet Ques t S i r

5 f l _ is, ! 1¼ i c * 
- , - 

* * ~~~ 
- ‘~~ s ’ I.e i n s  Ri - v it . A S * i - 4 u , - * t , u r r i  I t . Se~ rn i~ ; ‘i ’ - A es, ii Nauai Ia .  i i i  t i - s  in I gs p r  Pri m i i .  the J u ne  

‘5 i , i c : r i .i t u s h  il l  s w i  ‘S I -  - s i r -  “ Si ,  - ‘~ ~ 
War i - I  IA r . ’ ’ fm4 J i f -  Jul I ’ S A l t  ‘ h i  S I b

5’ I’ ~~~ ‘i n’ P ’ i 2 3

S , , H S M ’ S S t  -~~ - t a t ’ s . ’ il’ ’ , * . 1* -a ’  si 0’  - l’~ r e ’  If i i  IS Si ’ II l s , - , t i ’ ’ ’li.• Sh il lS , Peter anti Iau,h,nart , Rube,, I’ “I saj uat ,i i n
lii * ,c l’- ’ l : i i , aI A ) ’;-Iu,.r t i l t ,  ed N,, , i r e - d u g  I, ~~~ — \ s s A — i i t  l i_ In si - - ~~ A r ,  s of ‘.aua l ()tftcer I’e, t  i r r i aiu r ’’ ! I pp t f ’ iecer,ii ’ iI at

• i l _ C S  S b  I’’ ’ K . t ’ * i  ‘ iii AS 5 id ‘~ ( ‘ V .  - 5,r~ si *h t , i i t t e i l  i i, psihi the 82n d A ,t,tuaI S t in s ’ s l u m  - i i lie ‘s i r ~~rt ,  0

S_ ietm ,e ft - ,ie _* S SA t  ‘ 75  ‘. m t  r I  K h I . igisius i)’ , m ’ t  ‘ s i ’  I t - i l  i f , , a I  Ass- is d i  - A - i g i’- i

us,  N i  , i , i i  ‘Shi ’ i r a , c  5 1 1n-r i,, u t -  kr ’sear  S i u i n  ii A t )  ‘k-J ill .’

Pt’ IlFi ~~~~~ I-i ’ -  i i ’ s -A l t  i i  III 1 3
* ri K -is- s r  I irs - t i ,  - l’s * ass K I ( * ; i i i , -  , .

~ ,- , -, ,,~ - r i  i, ,,j~ 
I’P

su * I i , ,.’ I h , ,  ‘2 pp V ‘i ’ . .
~ /) ~, - p ~~~~ , ,;,

~ 5 N -  - ~~~in j  Il- len Ar lene u h f  5 - ’ n It ,  Stu n i ’ s ‘Partial l i i
‘ S i  1 ( 5 .  4 5. ~~~~ ~~~~~~~ ~~~~ i~~

,
~
, _ ’ ’ - ,,,i - rntp lsiytrit,it lfl su,ut ise Ib id - i  i a c t  Ii,- I n te i u i  i i )

Pa, ha l hltreinp l s t i r  c i ,
’’ 4 pp - Aug I ‘ * 4 , (Published

II I ’ S -  PP S I n  
in the Jmr unial ‘ i lunar ,  Kess,,t -n, . V, t i  IX.  km 1, 

t”~ II I a l .u*de I - - ’  * ,s~ i ,~~it .t *~,l l, d d~ r I 8. I ~ - *  IKiek 2’ 11* pp Apt Sunttne, I i7.J i e~I* i-t d l i i

I aid ,  ‘ S ’ i a , c i s  l . a ,  i t  ‘Sr I ‘ S N .  in 
~i~i f e b  l s ’ii, fRe 1n, , ited tm - r n i i ~.’ i , i ’ , - - i i t  Researc h . Vii ! 22 ,

‘ ‘ * 5  ii,, l uilit at , a l i t  I i I’ uh ’ I ,sht  I S ‘ i i i  N- — St - _
~ - ,  ‘ 4  

PP 1 31)
- .3 

- I ihsmuk e, . If,adIir rd , ‘ M i i i and Missions i-I Si -vi e ’

Il’ 119 
Nav al (one al l’vr p’ vs fun ui vi Wur i t i r re  ‘i SAtIN

A r I II I II IS I t t ‘S II I 
P , I I K he , I j)e se l ~x Dine I pp A p I 4 AD It

I i I I pp ‘St 1*~ 
“ 

~ 
~ 

l i i  
a, I) i t PP 1 ff

a. u t  e iit ’ liti - - s ri S i t  h~ll~i5ji a lft eustao d , Robert I, ,‘Si ,.siii 1 h.s,rs h i,is - , , % uF *i, ’~i
A s s ’ s ,  ~ i Ii • n l i ’ t ki gs g i s t  -A’ , ’ , u_tI I --r , ve i in , im i . lv War and Ps-wi ’ . ’’ -t~ yr Aug I’i ’i4 l’rihlivhed iv
I t  A l t  - t N i -ti’ , Nasit ~~~~~~ ~ I Sht liai’l M, .l ,a r , - Ni-u

‘ii -I ncA 1,*,min ’ SI i i i  fi ll s ‘A: r e  A! ‘5.nt le l - • 
5 -  uS Ptae ge t I - s t  ‘ind 3 1 ‘I

N I 11( 1 1 - i i- - - iv the I t i f F ‘ ‘i ’ s:  ( is is ” ~‘~‘ 1.0
f e b  ‘‘ S i - !‘ ‘ ,, * mej  iv ‘ IS ’  irs is -c , South. SI~ hau l V. and Avlsi it t t pe t , Ri mia l i l A , pp t

c i i - .  N i  i t  1i1’ 4 ) i ipif ii ’
~~ 

I’ c t - v - t i n t 5  •siui ,ss i s o f mi te l i i i i a t u t s  Dts l ietv im,v OS KIein,nan, SaileR-I It - ‘ ‘ Raci al tk t rm -,ens cs an flours
C ritninal A , it - i t s  .10 pt ’  Jut , ‘4 lPteset nted at Ws ,r ked In the Marke r l’i- ’ l i nnr i i sc  Report . ’’ 77

IA- the I c i ,f l i i r r lS i r t -  S - n e  i s  ‘Ii’,i:cji 30 l)ec 9731 p I- rh l i ifc . II, i rer read ‘it t ,‘ r.  l t_ l ’ s  d at I

l s ’ nJ’ - ’ ’ rn t .- -d  I • “Salarie s -S I - t - i  i ~‘ Alt ‘MiS ‘ (*4 t - c m . i t m m nhl ,  Awn  i, , )u’ I ,  t i i r t y t , l ) c , r ,  In -Sl h,ii’s 5.

5i , 1 - ‘ C ’ s  nit i - lb ‘ i i  i t ’  ‘ I iii I itt 
t ,’ n i , , r ’ i i t i N i , O b  ( ‘an litat Stat, ’ ~~~~~~~~ A l) A 191’

b- - ic’s ,, ‘ In. “tie *1, 1 35, s r I  Series N,, 4 Ii- -
1 7 1  PP 33
I byr ne , I ugefle I ‘ ‘Pr - , ti lc in eni  ir,d Retention it  Squires , Sisi - liarl I - ‘‘A S l y  lias im i 5~f .1. ’ i - i  fL-1~ iii ’

f’S’ ‘It) 
N a un Physic avis .’’ 2! lilt I iii 4 4 , I Pteseisre d at the C han g e in I ii us A nt e r ica , ’ 37 pp I-nh I I’i S

N sn ‘ i i - t i  hi ‘ A  I n h ’ ,, , 4 f ist 5’ ,) i i i  ‘‘ ‘5 - I’* rl i A,toual t stIr c lx i ’  3’~ ut rc r i i  F i , ,nsur ’ r i u A ss i rs ij •  Al) A 13(17917

i t ’  i~ t l i t ,S  N i t  a 5, t i , lv , I_a, l.ie~~5 N~, III Si t u i’i ’i’tl AL) “il l) 119

PP 114
P1’ - H 

PP 1 2 2  flo ur , R M and I iriru It P I- ,~ “A S t u ds- iii r Ise

I t  V - i - S 35 li ii. I 55 15 - It: i. bb - - . ’l Kelly, A ,rve SI The Soviet Nat it Pin’ s ’ ‘i ,t Outing Shsxk Spessr t uttr ii ? a 1 iv - ‘I i’s’ i i i I r  t’u,l, ’ i i r ki lt

h e lene ’ I i’ , rpr N I c u r l “I , : i .t ‘ i t  ~ 
the ltaq-Ksswaiii 111,151cr l)rvpule Man, Si m pnl q ’t ,l, li tr ear V ibra t iirv Ass ri - I rs ’’ lii -s lb’ - Ill’’, (Pi,hs-

riot Sc - , - S. ,iA - -rr i~ 
N I , ’ - - A m m , 5 I - - , , ~4 PP ‘ Jun 5 1 , IPublished itt rm isri’ r N,isal l i l t , ’  t isheil in She t ’ ’ imt lenseit  , - i s i ,- i ’ , ,,l I I,- ’ t,u nr iul i i  lii’

I’- la i n I’ - ‘. x ’uri A- t I t us , p S l i t  eu M- ,h,ie l Mi, t i,virs’ New S t i r 5  Psaegi ’ sl  A m u s t s ,  N o t c h  - S ’ ~ n o N 1~, lx ’  - ‘ li, i S  ‘ b Id
I i ’ f • ~l* ‘ii- 5 ‘vI) ‘ Int l  C m * 7  

~f I i ; y i r  i i i  r t f  i t  % t , , l . t ’ , , - ’ iii’ / ‘ts’iirl ’l’nilis’ I iii, i - ntis
- I Start t Or i , )

PPIL P11123

I awnri ,u II - II  siir I , , - ,, Petersen . Charles I -, ‘ ‘t he Siietnt ‘i u r n  -( le at r rt g Opeta Pt ’ i i

- ‘di’ , i i i i  f ’ : ’ 4 i i i ’ m A Nt  - t I’. I ‘i t9 A pr 11* 151 Ifl Biit gladash . Match I 972-Denemhe t 1973 .” -~ (joudresu , K ‘ s - u ’ ’, I: A Kn,ii,a , K Riv ’har, l -S

‘ i - i  S i t  ‘~~t . - s r - ’ pp Jun 974 - Published an Michae l Mu ci  iw i l i ’ e: al Wsesl en iatr rs , I, ri -Ai r )  t s i s  ii C ’l s isre A l  It”
I e l, i Sov iet Naval ‘ t h i s  I)hject tve s arid t i* , ls t t Oi t i  5 , t in Naval Statti ,ns and N i l  -Sn S O r t s - i t  i - 

- - pp

‘ p t  t I New S rb Pracges t’ u l i l t s t is ’ rs . l~ia4 1 Al) 7K0 t i l t  Jun 1975 (Re pttvte il l l m m i t r  ‘lIe t r u s s ’ Sn’? ire Isv’

i , , , ,she ~~ l a w  r i c e  II I’ l m p , , g a l i  41 ‘S , o , J r -  Su hc m,mt rut tee un SI t Ir i  r i  I t i f l s t r u s i  u n  iii the I

l i - i, ’ , f’ - ’ 1 , ’ - - 9 k i t  IN I I .ji. - - r i , I - i , i 5  pp S ri PP 174  mInce on Art riei l Sri ,i,i I ‘r ‘o’ti at - ‘ ii il ( i i ’  -

- i Di ’ v , , ,~ 
fa-,edhetm, R,tbe rt I, arid Jehn, Mary I - 

‘‘ ‘A nAs i- eels 1st Sesti, iii f a i r  7. ,H Jut, I ’S ” ~i
palIng Snrnvef Ifehavii,r at file 11usd I - ii. Law iii t ite

I’? i Sea I nde i e ri e I SSR Pirs tt airns and I) rlenit ,tav , ’’ 17 PP I
i i ,  ‘ Sn r I i , i t  P I ’ S ,  Su,, ,I , , t i .  I I  ‘h pp - 10 A pt * 5 4  tPu hlm s f t ed in Si s te r Nav a l  I - h i s , S ta lh i ne .  V . t l l i , i m t r  i s tir’ r ne tus  nut helran* r ’r

- R I s er :  4 1 pp. i*d ‘i ’ S  ‘S i ’  ‘ 5 4 1 * 1  e d  Michae l M t i t ,w s,e New Yo rk, Ptaegeni Therapy.’ I t  p~’ tin Iii’S

At )  “Ii 170 1
pp s t s

S,Jnernr an, lnsrnn P the Ii”  - - , , i .u r , r u s, I f iner PP 25 Petersen , (‘hasten f - ‘  “The Sil ent  Onion pub lie
ten- ’ and l’ Jc i r i ne I,,’ - i i  t i  If  a- “ I i’ Weinland, Robe rt f ;  - ‘ Soviet N.nil Operation, Ten Rermpening if the Sue, C s isa l Mines l ea rmm i g I i1v - r a

nit S t ’ , I  l I f t  A l )  ‘i- i l t d  Yeat s ri (‘hinge . ’ I I  pp . Aug 974 , (Published in Sons af Ihe I mil l  ol Sue, , - 30 p~r - Av g 1 ’ 5 i 5

S .mvf et Naval Policy, ed M* shsael Mcci wIre , New AD AO l) 171*
Yii,k Pr aeg e rf A l) 7M 3 ‘ff 2

‘1 N J’ t i m hi ’ ’i’m t i ‘ n il l’ uqi~trs ~ It an - S i f  t S t I t t hhPT rt i.iv he obtained I’ront th e National I ev httf s ii lnh* trntal i i r t l  Set sli s’, I - S l)epartms’nt

s rI S ii i i t t l m * ’ T s (’ ,5* , r e t h i l ’ t  tx -l it ~
‘ i t~’ i t , t ~ 2 2 1 5 1  hIther papers ins - avai lable from the au th o r  It t h e  ( c’ t t t i t hot  S i c  il ~ ,l,, lA SI ’ S , 1411 1

\SfIs ,f f l  II ’ iilm’s hit -S tli ’ i * ’ I i i s  - Vt ri t n ti 22211*1



.

C NA Professional Papers — 1973 to Pre11ent ( Continued )

5 5  P1’ 4’s Ii’ I I I
‘n ’ ,~ 5 , , r s  m s k , l u ,( A s ,  l, , re, , is r t s e (ia i5,p,srev c t _ _ I - _ S i _ - i l  i , , I r s e i ’ - a n ’ l i t - ’ . A sI- n , l, ’Sl n I,,,- I u’ ii l (” i t  ‘.‘ or Adtn l C a c I I ” mk

is ,  ‘ I n ’s  i f~1r - I’t ~ I’~’’ l Ife I n ~~O.,, - ‘ I  r Ise Iu5t .  ‘K Me m t , t r t  and . 1  , i -  II i - I t S ,’ , I I I  Ieei I , , r , - - , : m - n- t ee , f l , , s n  on bs h umrs ’
t im ICi t - nssi i ii I 1 ‘ u -  , , n n r n , sins 5 ’  s - nsv Sh i m ,  

~~,i,-i  Sm,- ’ , I i , , ,  24 )‘I’ - SIs’ ’ ~‘t ’ i— i ‘i, te n t i , ’ 1 a S 
~~ 

A n t s  : d ’n, I Re 1 ,, ‘ - I irunri I - .5 ISv- al /rrt irnut.’
a t _ _ I  i s ’ rich, n A , . - 5.- 1, SI i~ ‘57~ I Ice t n re tr tai sm s i ,a l  Si ,idt Ant ’s S h u n t  SI,, u i , , ,~ I ~-h / ‘r - ’ i e ,ll’’s ’r I-am I i ”nI A l ’  5 1 ,111  al l ,

l’ *” r r l  ‘S It  5t H 7 OIl
‘‘I’ ~‘5 I f’ *2

‘SI s itar 35 - , I - I t  I~ , , , r ,  i i  ‘IS , ‘n ati d I uhl,s P1’ I nt l  Iu,- .lhe in, i , K,m h et t  1 - l’ ar l n m - r r e n r s m  Drp lsinlavy ’
is I s,n , v , r u  ‘ ‘ P us, se I c - l i t . ,  m t rr Pat- Ks - S .  Ann,- SI and Pelenve n - C ’Ii.m r lev . ‘‘ ISi ’,,i’ I III- ;-p Sep I 9’S AC ) ASS I t  ill, ,

IS  ‘n m ,ssi  n ’ -  I - ‘ - n ts ’  5,5 - - , ,, r ’  - ‘  AIi - n ? i m r ~~ C h a n g e s  in S ynch Na ss I  I’m sI i , s  Ptis v pec tv lilt A u’ : -
Sen 9 5 ’  - ,, I- s ’5 -‘S I’ ~ ‘ , I’  ~~~‘ l in isr .i ’ i - , i m s  in the Me s lsie t iurm s ’a n a r t - I  Indian lhem ’ .t i ’’ P1’ I f ,  I

‘~ pp - A l ’ , ‘iii,, Al) A 023 1:1 I , , , S , r ’ n ’ n  V ‘h~~S F - “ j-S SI- dc ’ m u , ,  Prr d iv t tn g Re-
‘f’ a , s r  I lii’s ‘ -o pp - 5~ p - ‘s ’~1 i I’i ’ i e r , su , I  at 1 , .  fb 4th

- - 5 5, t I  - I - ‘ i t , , ’ ’  S t- m ci,,  Pp 1 5 1  ,,nt , ’ , s l  , ,- i , i i ’i r n - i n ’ ’ ? lie &,r in his _ It uI’ i isii a)
I n “ ‘ ‘ ‘ u t- . nd ( ‘ i - n - - t I . ’’ ~t ’  pp - I Sep h l i , t , . i s r i i .  SranIe~ A - “ use l :s o ns,i n ,ss C t i t te qiss ’ c i er -St ‘ - s i , s : ’ - n  V ail ,: O i l  Ill 4 Sep I ‘ 5~’t’ s

I I ’  ‘ t a u r u s N - - I - - N - of I’- i l i l y  il I’hinI-sy ,.1nh~ ,’ ’  I1P - ~ I - i ’ll, Ifleptinleil Al ) ,A i)hiI
I , , i y , m~n, lns IuIr ~ , o i l ‘sIA n N,, l , Man l’ i’ n, I

“sal,, a Ins I’l’ “4
PP t n _ i Ma l i - I r e ~ Rmihc r~ B , It “An A nc enl t t ln ih i

l’s I ‘hi, r ,ol tn Mao r ise SI ‘1/r i Pa*h Is5rs ’~s,taI Ss,lntismil, ,,i s I  ‘ nm ’ Pers ’eptvs ris in E n s - ic The I’ nns v - 2 Kong-
51 - m~ t Si,  - ‘ - ‘if ‘ ,pi, ,’ i lit , it bls ’ n r s v m e Fish y the ~~~~~~~~ I qsta c . is , W i llri mUt lanuling Pr.,- i l -- nt and rho Federal Rrp sslnl * s nsf (.ermany. II pp -v n- I  I s-tm I” ’S i 5

~’~’’ I - s t - I  Dunn the i- d i n e • b Ii i~ - .kpn 1976 I Reprin ted Ir m si r * Jms s lrsi a l f - i’S I’/ 77 (Preset, ted SI C ,iriir’ r , rn, s ’ - Fe - - “phi- un of
I ’ s i n m s - n ( ’ r ’ s p : i s a - s ma aud bpplrcd ‘S I,r?ne , - - , t r t , ,  o f M, , i l ie n r mai m,a l  Ph m sn i , s , V,sl 7 , Ni’ -I t A p, t 7lai, n ,  t 5 S- i y ie i  Ifaln, - ,e  m d  t he I’’ u l t * i s a l  I yes tub
s , a  N 4 ’  i~~~ l ~

‘)  7~~’ I ,5 ,~ 
c ’ n s i M a n t i s  I’ ‘ n i  - m O o r  I h~ I/r,esti ,n, Sis an- e l

hs l’is Smsl t ~~- I,ses, , m ‘A sari Ii mpiptsrted Sri’ 16,’ Sssi,- -usil Int ’R’ ns , . Me-i ,,, , P s i ,  is A s n r c Apr 1 l ’ s ’  I )  -NI) OtIs u-s
/ t, ’Lt ,S i’ I I n i / s i n -

Pb II’S(‘I’ I I  i 5 i  J imnidn- -iv , la na ’s SI - Iii,, I’ , ,?  tr ade Restrsct ,i,ns ni
- , 50’ K- is - - I lehn, I htnm ~ - p hs - -avid SI - ’ IS, SIlo’s, - f~f AS KB 1 ip ,,nvc I ’S  ‘5 F,.’ I~ h ip’ , s n s  of Sire l  “ It - PP - ‘s o-c , -Sen 10’ s, i IV.’

- 4 ’  - -, I II ‘SI - i,- r I,, - -  , - f ’~ ‘ ‘ i i  gn i ’ , Wit h ‘l’l’’ - , . i ri ’ ’ rus m -  he \s , t i , , n i r i , ’ , , i ,  I s i e - m - s a i l Ali t isn irn e, n In Dec 4’’,Isa l inc I, -.sc . ar id In nn, y ? ‘ , rr i ,  ‘ l’i i’ n m ’ , - i ~
: i ’ ’ • 1’ 1r May I’S’ S thuhnnhleil ’’, ’

S S . ’’i v i l .eye nie n .‘ lhio I’ -‘m ’,l I I - 5  ‘ ‘ n v  a. S i t  i l — ’ -  I 1’l*s vi , s t  A l t  ‘51171 4451 Pt’ i n SS ,,r In - 5 Si b i d  , ,5 n, ‘*4 ,,jn , l, ,,51i/ ,,r ..u , . ’ I- a ISle ‘v ,t ns, ’ r s ,s , ’ A i 5 i ’f i ~~ I- cl d t na t i  I to h ‘ ‘h i :pr i l . - , iemi rs in Ilne Imp teeicn l a t m s m n
- n ‘ I.e i t  u t e ,  n s e ‘ i ’ ,’ t I ~~~u o ‘i, ’ists u - f l  

~ , s - ,~~~
i i I ’a ~~~s s ir’ , S I : Rrg i t iuS, t - n  ‘‘I (‘ t han

V i  A l l . 
I’v * 4 i ii I i : ’ r - ” I,,Si ’ ’n, 12 pp. CA n 1 57” .

f l ’  I ‘ S m , A u t t
I’S’ ‘S , “I ~,- ‘~,I , Sla, ,u, ’ SI - ‘ INn, lie Ae irv- I ’ Iacsic a t F’ s -

I f  - - - ‘i~a’ ’ e  a i m 1  Sbsn -than, S a t  i t s  sIn u A N t  ‘ ,i’ , , - - n ’ . in ‘ ) r s , i r ’ i :  i SI, , I , a r ,n , , ? u u r  nSi *t n ,ans  I~I~ 11,5 l(s’ i ssc ,I
“1 ret : , ’ ’  a I — - l ute ’ l I r e ,  - n- — i r s  ii she k~us - I5 , , ’i,ili - ,i~iaiu , ‘ 9 ‘I’ May i i5 ~~1, lii a l_ I s- si in Its’ I i’lt ls i i_ss i  Paul ‘ sblis Ii ’ s Ihi r S i m u l l  I , -  * l i_tr I te Ru t m - _ t

Ian’ i ’ i ’ i I’ . , • n  ne ar ‘ ‘ 5 *4 , ’S~~1 , n  .i I, irn,5 , I , i ‘ ‘ Sla ’ l i t ’ n r i a i -  i_ P hi t I  ‘.1) SIll’ ~~ i t - _ m t  ‘ ( i
‘ t ,-v ,  51 , yes I - ‘ I ’iH, lit be ri. 1*bsshei j II

Iii - - I ‘ i ’S ‘I  S i , , I v~ I is ’  P1’ liii
- SIt ,  ‘ ,an I I - ‘‘ ivss i t e t  ( t i ne,  o r I -l i , s a t - -I Ph i,,! K lr i ru i n s a t i  S ,uit , i,  ‘ ‘ ‘ Ro t h  S~ - si ,r I ,,i’,i i r i i r u r i e - n i s  a

If’ ~d a ‘s ar l umr i s ’’ In I n ’  Ju n 1 5 6  lI’IR lnmiir ’ iI I ’ ,  (‘m ’ ini rn n’nn , ’ ‘p ‘v us l~* 7* ii,- he ti ,sbl ii lii’ tl at
6 a ’ - I ‘ I ts ,  N_t i , -I th i Iii s ‘ I - m i  p,rnenI_at Ii~n or lie SI - lw ,’ ,’ F- Is i i ,_tl ‘,,srn,s. A — t t 5 i ,i lAshI ,, ( h i n t V - I  Sk IS I-all 111 15* A lt u - S i t s  s SO’S

( li s t, ,, I l s t ’ ’ . Imn ,u I i i , , i t v , is ,sl P - sp ’ - - s s ‘ - ‘ at -  n u , i r , , m m ’i’ i,, s s  ‘S I’s Se l’i’ n ,I AL) SIlls 386
‘5 n, 5 I I’,. tu r n , - , I sn “A i , md” IS , - ‘ S i , , ,n i ,  pp n u n

o ~‘, i s  n,l Ins H i s ’ , SI Ltlesbi r,ian, ~~~~ I m i - r n .50 IA I i i A n ,  i i ’  f losbe ni I ‘ ‘ fb i’s l id - i n , u ,i ~I IN A ia; - ‘
I’s’- ,- ,  ‘S i’ ‘A’ - ‘ i ml ,s I l , n i , ’s W ol lma i r l . - App: mas t ,rs nil ( hin iese I l i i i , ,  i l, 

I’i’ ,s,unn m ’i n i l e _ l i - , - , Sbi ’ ,,s , , ie ’  - hI, pp - N,,. I -a’ ,-
II.’ c r i i o , i .  - - II iii Jun 1976 t Re p r r r t t es l

Ii 5 I a ’s - ’ ’ , t s , , , ‘ : m , I’ , ’’ g, I’ s, ’- t l  5 - ’ I  5 
II’

A ’ s ’ ” ’ ‘P i n  5150 5 i- I - I ,  i uu i ” i r i a  S ’ - u a lu s r  n ‘ ‘.v I - i ’ n i  SIt Sit _ - i l  I,m - ‘ h i - -n t  I ins ‘, I , n i  ‘n losses -r W u i i i i e i s
Moss , - , ‘ St ‘, ‘ann Na, ’. - ‘ ~ t’p 9p. I s’ s- 

,, I t t _ p I t - ‘ S t mr  ‘ t i m . r i l i n g  r I _ i .  s m i les PP— Sb A - n I )  s -n I I ‘ \ ,u, ‘ s 1 i- . i l IS I :w - - , .1 a, I l - S B I ,‘ ,t lnnnnsc, un Des51 i, ’ 15 , 1 ,., - b I n s ’ tni h i l i s  m i s - i s  * ii,I Ills- l ’ s ’’,
I - it ’ ’ - Ii -1gm Is 1 ~ii’55’ itO Iii,, 4 ill ‘he I

‘SInus Na i t ,,, 4 A t e  nn , r i s r r  i,. I r i, - a - n r i  I’ ‘‘ II. - ’- . l llpp - ‘Sag 1 171, A D , ‘ S l I t t n 4 ’ 
PP 171)— S ~ .

. n , N in~~v I ‘ ‘ i i i iS lv ,” P - -S i - i - i ’  
l ine , lu l :n , g  I lu r K  P -S tune Acne its as s,f

‘Pt _t - si n’ - d a n  she : ‘ s ’S l h I f  t , s , i l e i ’ i u - u’ - - , , S . ‘~, II’ I S v  
I O n -i I uf n , , -s e i  - N - u  IN’ S (OcI,ve’ at H AIll i ._t i ,saJs , (he Ir) lisll , NI  S f ’  115 111. psih ilunlie d In I t , ,sKeP lId, ki l t ’ ’  I I) IA N  ‘I 5 1te5 i t ’ , i ,  I 

‘- m i s , - , - ,, c i’ : I x ,, 19 ‘n Il I ft  I ‘ t ’ ’ ni’ - u nsv ’ifl t’~ ‘ ‘ - ‘ i re -ca l  I - ,sci t i i s’ u, a n n  ‘5 i d a  i s - i s  iii I’t , m hahi hm rs I’,ru l u u ’ , u i  ‘ ‘ ‘ ‘~‘ Ani. ~ 
-

S f r 19 5. 5 -.‘ ‘ 1 5 7 5 1  A l’  9 i ’ I ’’5 ~i 1 9 1  IPresenned at Ihe Ma ,,~ lb pe’ m ’ i ’ i s - .  ~~~,u u  It 
I’M 171t ,t e t y  S l u i l i t i g  t i l l I i  11,1 A l l  All II’ icc  

R,,Isi,’,i l i t r e ,  SI ‘ -A I B I S  5 5 , - t i  ‘SI- tIn 1 I n  basP ResI____ I’S’ I 
I I-I) lb i, , m . I a i . , III ‘I’ N_ _i 1976 , (Published at* - e ,  I 1lu i s? sa n t , le~~l Iss , Ies  in, Ii i,’ oig I’l l - -i 
I, ,, I 1 ‘ S m  ml ‘ il I’usi , , ~~id 4 ’ p 3~~II f ,4A 5 ’

- m m  Ii’s,, ‘ ns i .S , t i.,l “ If - , J , ,t t  I ’ S  ‘ I- 0 b ’ - ’ ~si’ ’’ I ‘di 5 ‘ - , , i e I I , Ja ive n M Ii,’’ l,,si sbs l* iss Al l, l’s ibm 
. - -~~~

‘ 
I 

I I  P
un,, hs ’n . ..n ,ler - b — n I t ’ ’ ’ ’ ’ , - l,, i ‘ ‘S f5 1 New I , u i r .h i k - , s  H.usmb tic1 T’t ieu (lrla s ,-c I,, Pm ,I t ,  y -

I f t , .’SsI ’S v i i ‘II lilt l isI  197 1 ,11 ., lie , t i , r i ’ es l ii i s i s Ss s s aI
ISj lfbn-rn~-~’ f)ismrwilia anvil - rs gm IImr,i, ’nuii im is et In~ 

I I - 
-

Pt ~~ 

5.
11 1 s ’ S  ‘S I I 

i s  lb 
1 411 51 

1 wnne m d  J 54 lOs II New S K P e 
a l l  I 

Isarhle: 
1 

I l~ i s ,  n l s s  n and

I’ ,’ -abed in Si vi” ry. ta,n, IN’ .el.’ p t n te t r i  Si ,s ,Is srI PP till .i~

An ile I onasm est e I , m s s u , . is ,’- l b Inn’ I ‘s Ilo W1ls,,ni . Iksniv,i ,d P , Is , -- line I’ S A i nmhu I len t as,d , -
A If ‘SI I,?: A IM) the I onventional Dclrriae sI I vnilpel SO I’P isep Ph I ‘ 

‘ It ‘ A  N - (1 In ‘ m -971, hSuhnninled Ion nsmbllcalto n iv Adelphi Pa pe rs K lrinnnia n .‘lirmisi , i 
, 

- ‘ i ’ m _ - i -  ia 
, 

u i ,
I I  A S I ~ndonr h At) 0.010 497 ,,, the - S l I t  1 IS iS , Ins , mn s ia g e l mn

. r isy - 2 ‘I IV., ‘‘ . ‘n , 0 I’uI ’Is.f ,e,l In the Sii,enI, an
, i . n , im r os r  A_ _ t i  A S ‘vi-  I S ; mis u i g  ‘ ht ”nsl



CNA Professional Papers — 1973 to Present (Continued )

i t ’  Ii’ iA ~
Sf a f i - i r - c  - ni If 1’ A I - n ’ ’ ’1 - ,i i t s , - t s  s- n ’’- ,’ k,i isi ’ t  - ISa , :- !  ‘Ntis Ii’s ht l’ ’ l ,i(i s aind N.,c ,,l I’nnses 

rn ‘ l v i , ’ r ’ S u , ’s ’ a t . ,t~~~, I’ sI’ -.ls 1_’ in- she Ssruth -S5I ~ i i 5 s ,  . .‘l pp I Il-i ” napes was the
I, In b-a ’? ‘ S I ’  ‘ - • bass. I s  a t i e  ves ,rat , , ,n snni tle ,o rhc Institute htn

F,~leigns I -bin s n~ng by mv’s , I ats ,hn lie ‘daIs 28 A pnh

- A ~~~
I a.—- n IIai1sc A- i- n ’  (‘I i u  - .iil ’ ” . 5 : i :  i Na, ,s s -

I n - ., I - - r i - i t -  5 an m l ‘S it! : - C ‘ i nnse Is , min PP 1Kb

I ‘~ “i’ - I’ hI’’ ’ ’ . - S n I - -  ‘ a .  in 5 r - s a i  Si , . l i s - i  5 , ,, ‘als ,iahi , SIi u, n ts -r ‘,l , ‘‘(‘bane Sp a - c  Inlepals , W rih i
N- - ~ ( - nm I~atniItln fi Pti ,en’dsa,e , - 11 lip - M,i~ I “‘7 , h-Sub’

nn,tled Is’ , pubba c at ,m m v 05 J iun1rn a l ,,l Malhesii ias,s at

tAto ‘r ot
- i  Sb - - t ‘ ‘ C - - ‘ .m ’m ~ -I  ml’ ’ ’ ’ . ’ i l ld I’ -

i i i -  l i - n hot I A ’y.’S Ona,lu.len , ‘‘ ii’ Ma ’ ‘ 5 1 ’  ~~
es le , Rassell “Svmogniplny girt (Ipu’r’a hlss nm Re-

It:’ 1-  pp - S i’’’’ I ’ S ’” IPnes e nsrei l  an the J,i1iir

- • , - hI ii ‘ ‘ I a ’ r d IS,,’ ’ ’ ’  I, ‘ n i ns I - ‘‘Pne NaIl, situ Meeting oh I Inc O pen sn i - t n m s Kesea,ii h

In -n i . g  - 5 5 5 - l i -. -- ‘S lm ’nl u - i  A’ i- S i l l - y e Aj - ,N- ,s e h S  1,1 Ann s ’nt Ca and The Insti tu t e I - s r  Man o age .
- - vi “ n ii PP 51 mn I i ’n  ml’ s no ’i’ teil s Ii, nnlevr Seevncem , Sin f ’ nas i ss i sm,  (‘alafi.rn i,a , 9 May
in ’ ,)’ ‘‘sf5 i i - , .  ‘ ‘ u ’ s , , - - , -  I , ‘ s , ’ i s - I  - A s ’  , , n r , . - ‘ s n i s u s

h i , s , ’ ’ . i , s ’  & a - I ,‘‘ c l m - , ,  g V,t ionia

~ “SI 4~~~i 
PP lA I n

lS,n~ k , W ihi ta mti I , ‘‘ lnihssmnnlamn ,, n l’ni,sc sn i ng and
pp ‘v I I n t i i - -  sin” I’s - n e t  a n n m n l’ (on ivls , Ir i l a nenal NeplnIIatt,In,S

0 , - is” I sal t,, I s , ” :  ‘ - I  N ,s y  I nu Te s tI n g ~~~t Ap pni mac h ,” 53 pp Mas ‘17’ FP,n-

‘ t n t ’ ’ i s - sb l,s n i ,  m 1 5  s e ’ S, rsn , - ’, I n - - ui,. ’’ ‘5  pp pined I,,, pn e.e nt m t o st t  so the I 8t h Annu al (‘ o mAn ’ ,,.
15 5 ’ •  - a’ ,’ , I I - InS 1 mm n e d  at - I s , N A l l ,  C in 1~0~1 of tIne Inter nanmou iat Smudies Assocnatton ,

‘ ene n_n yin 55, ‘ - n - ,,’ I’ I ,s i ’ , - : ’ i 1 ’  a m i d  (Ii puvtvia llun (‘have-Park Piaaa Hotel - Si Lou is , Mi s s - - i s i s  - Mard i
l)ev,gm Atn c s a , I ’ , , 21) 1:,”, 9 7 ’ S Ir, 21) l’)77I

‘I’ , “S PP l’s
51, 1-il ’ , i’m n n-  II and ( I s - a ’ “Ii’ i° ’’ I ‘A’ a, . s~ A (‘nile , Rasael h C , ‘‘Ia I, , ,  Detic t i , nn si (‘trnnrpu ne rta ed
NI - n c  I - sn  I’ , i , , ’ , : , i e l  i _ n y _ i  - m s  t ’ Ian n: i r , 1  I ~d~ n l n f rs r mat tsmn Rets ie va l  Data Bases , ’’ J abs , 1977 , 1 1

- , Sb. a .igr ‘ ‘ , , n I” - ‘ ‘~ t’P “S I n ’ l ’ s ”’ PP. To be ptens’nted an Ibm Stv th  ( n ainiteld Inter
I l - i  rim ’ ’ -, yr i. ,I an Sm ‘v.5 , 1 5 1 1  ,s m ,i  C - -  n r s ’ inn Slat , vat,,,nal Confmtcny-e i,n Mnchiant,ed lntfonnnatin nn

I’ a s - t u n :, a s ,s1 I t s g m , c , a n i ’ i l ’  lt i -s lg m ‘i’ s s  ‘a St i u rage and Renneval Spinet,,,, (‘t -aanfneld I v i n ln ans

- III June b ’ t ~ 7 t ml 1ecbnoIo~
,, C,anfuehd, Btdbnn,d , En&an d, 21, 29

loIs 1977
f’p v u  -

I I , mr , u w n n t  A n a l- s ‘S and A Fc ’ nn , a ,, 6 :1 -  lIte PP lAO
I !‘i a : a ,  r n - ’ : n r - v 5 N - ‘ a ,  P” t s , s i n l i ’  ansi ) I’oiv,invel Mahoney, Ri bent B , Jr  , “I- is ’ -  w in  Penceptmons
Fe- ’ ’s s ran is r ” i ” ’,’y A pti~ ‘/7’. i i - -  itt ’ presum~ned and trust-Wes t Com~~tIIIon ,” ’lI, pp., July 977

SI the NATO I , u , S e ’s ’ni , e un SI,t~ p . iv’  I P la t - s i mig (Ptepared for presentation af the annual meching ‘b
and - - . nan ,~~t l y n n  on, - A ‘nes o l Ia l , 20 t.,,iy- 11am lvtei-nal,onaJ Studies AusocuaIu,n, St Lows,
l a ’’ ! SI, Man ,h I’i’’I

( It  , - - I .inI ‘,rui l ’ ’ I t  (‘ s i r’’ ‘a’ I r i Ses,  I- is
S , , : i ’ , SI , I - - ’  N_ t s s  I n, l , s i i  I I’ s ’ . ’ - n ’s~ t Ii

SI , b ’s ’ ”  

I i ’ C Isi~ ’,I I ’ - ~ 0115 . 5 ‘it,,~ i5 hr
N - i s , , n ~ SI’ , ’ , oh nbc i r I s ’ , ’ K- se m I,

N- I A a a m t  If s , l i e n ,  I , t n m  I’ . Si

i n - I ’ l l  , O ’ - - ‘ SI, I i’ ’ S~,i t” ai , s r v , ,  ( ‘ at .

Pt’ ‘ 5 ,

M m -- s 8 - sru - ’ I-I II J s ’ ’ i -s n  t ime f ” - r s r , n
A l_ t i ) ,  - in  SI I - ,n l s ~ I s -a, i I .’ S ’ ’ ’ 1  f tp

‘ St in t  i ” ’

Pt’ S

P asis , lOi s - i l  l Isa -p m ’s ni Sminie r ‘v a is i  I - u , r’
I I  pp - N ‘ n - , ‘ ., i ‘( ‘1, t I  his’ n,a h(ish,it am a

s hua pi’s am a P m - - k  pss ’ nl is l i esl  i -  - Iii” ‘Sa r i -  - al

‘o r a l - g m  Inst u ,nnn m , ,  n t - - i -  I

P1’ 154
• - , .  I5. nm ” is f - ‘Au , Ili’ ’ s i u ’ a ‘ - I  the

i n ’,l, ‘nA i l  I mrs 1C , n i ,  n c ’s ’ tI ,sl I r s , , ,  I ‘ , t im te , i

Sn - nt an ,n , ” 12 t ’ t -  June i17 n (Pncsn ’naIr,J nit nbc
b a S I l  Slink’ 515 - n b i n  i ,‘ . ,5 ifl ‘iI,,l5jv i s r i  54,11

b’s - - i - I I” a , i , - e -A n t , Il.Is’ 51 I n iii J,an.e

— , .‘ — ‘  ‘., ‘ v i ’  - ‘~~“‘ . —- —,—n-— ,‘


