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FOREWORD

Inception

Although many listings of submarine tele-
phone cable systems existed prior to 1975, none
was sufficiently extensive nor authoritative to
serve as a reference work for those interested in
the role of submarine telephone cables in the
world's telecommunication network. Consequently
the United States Department of Commerce spon-
sored the publication in 1975 of World's Subma-
rine Telephone Cable Systems.

Criteria for Inclusion

Inclusion of a seacable system project in the
first two editions required that the cable system
make use of submerged electronic amplifiers (re-
peaters).

Underwater cables (of course without repeat-
ers) were used in the late 1800s for extending tel-
ephone service to off-shore islands and across
bays and estuaries. These were adaptations of
land cables and were electrically akin, using ded-
icated pairs of copper conductors for transmis-
sion of the telephone signals. Later, in the 1920s
advances in electronics enabled the range of off-
shore service to be extended, by the use of re-
peaters at the shore terminal points. Further im-
provements made use of coaxial cable construct-
ion, a center copper wire surrounded by insula-
ting material and encased in a copper outer con-
ductor, strengthened by steel armor wires on the
outside, with the application of carrier-frequency
multiplexing techniques as developed for land sys-
tems, resulting in the capability to accommodate
more than one telephone circuit, a notable exam-
ple being the cables from Key West, Florida to
Havana, Cuba, a distance of about 90 miles.
There the march of technology paused.

Though amplification and carrier-frequency
applications on land systems permitted mulit-cir-
cuit service to span thousands of miles, the adap-
tation of these procedures to long trans-oceanic
cable work was inhibited by the lack of trustwor-
thy long-1life thermionic vacuum tubes and relia-
bly-impervious enclosures to permit the elec-
tronic units to be installed in the submerged ca-
ble at regular intervals, necessary for the re-
quirements of satisfactory telephonic transmis-
sion. The break-through, not dramatic but grad-
ual, occurred concurrently in the United States,
the United Kingdom, and in Europe, where devel-
opment of trustworthy vacuum tubes was taking
place, and in 1943 an amplifier designed and con-
structed by the then-British Post Office laborato-
ries was inserted in a previously-laid 44-mile co-

axial telephone cable between Holyhead, Wales and
Port Erin on the Isle of Man, improving the capa-
bilities of that facility from 24 to 48 simultaneous-
ly-operating circuits.

From that point onward, development was
steady, and led to an important milestone e-
vent of this century, the installation of the first
trans-atlantic telephone cable system in 1956,
At that time no less than 24 other undersea tel-
ephone cable projects using submerged repeat-
ers had been successfully installed,

As mentioned, there was (and is) a pletho-
ra of underwater telephone cables without sub-
merged repeaters, so numerous that if listed
would tend to mask the importance of systems
of sufficient significance to require repeaters.
Thus the threshold for a project's inclusion in
World's Submarine Telephone Cable Systems was

established to exclude the hundreds of cables not
requiring submerged electronics.

he first edition of this work omitted men-
tion of projects that were no longer in use as of
the end of 1974, leaving some tantalizing gaps
in the history of the submarine telephone ca-
ble art. This exclusion was removed for the sec-
ond edition (1980) so that all known systems of
consequence were chronicled, including even
experimental systems, many of which reflect
important bench-marks in the history of devel-
opment. This present edition continues to de-
scribe all known projects, allowing even the
mention of experiments in the open sea not
touching land at any point (except the sea-bot-
tom!), of which there have been several, herald-
ing the arrival of the fiber-optic revolution. Of
such importance is this revolution, an exception
has been made to the rule of exclusion, allowing
mention of some experimental fiber-optic sys-
tems deployed in the sea without repeaters,

The first edition (1975) contained discussion
of many aspects of the submarine cable industry
with illustrations. The second edition (1980) con-
tained an expanded commentary and more illus-
trations. It has been the intent in this present edi-
tion to amplify the discussion of the most striking
development in the submarine cable industry--the
use of the fiber-optic mode for transoceanic ser-
vice.

Analog and Digital

In the mid-1970s successful commercial util-
ization of the technique variously called light-
guide, light-wave, or fiber-optic, which allowed
the transmission of intelligence by means of

v
























History Resumed

In the period just following 1956 the im-
provement in user satisfaction of the TAT 1
system over the previous radiotelephone ser-
vices resulted in greater-than-anticipated traf-
fic growth, So, without waiting for the second-
generation of improved designs, TAT 2, as an
SB system, was rushed into being in 1959, fol-
lowed closely by the Britain - Canada system
called CANTAT, in 1961.

While TAT 2 was a close copy of TAT 1,
CANTAT was all new, representing the latest
British developments such as the lightweight ca-
ble, deep-water bi-directional repeaters for 60
circuits, plus a further British development pro-
viding 120-circuit repeaters for the 400-mile
portion called CANTAT B between Grosses
Roches, Quebec and Corner Brook, Newfound-
land, executed as a separate project.

By this time a new American system labeled
SD was nearing readiness., Just as the British de-
signers had done, the U.S. cable configuration
had the strength member on the inside. Also, the
SD svstem used a repeater housing quite different
from the SB, the articulated one-way repeater re-
quiring twin cables for a single system. SD used
a monocontainer style with cable attachments by
gimbals at the end, resulting in an effective flex-
ibility which allowed a repeater to be passed a-

round a conventional cable engine's drum.
g ok ok ok

Although attention has been leveled thus faron~
British and U.S. activities, developments in Ger-
many and France had not stood still. In 1956 the
French industry placed a 59-mile 120-circuit sys-
temin the Mediterranean between two Tunisian
points, Qelibia and Bou Ficha, using cable very
much like the SB, and in 1957 a trans-Mediterran-
ean system between Marseille and Algiers was in-
stalled. In 1957 and 1958 some short 120-circuit
systems were placed in shallow waters around the
British Isles, and a German-built 120-circuit link
appeared in a system between Denmark and FPoland
in 1960, In 1962 a second French system crossed
the Mediterranean. The French and German re-
peaters were the pioneer monocontainer types,
having flexible cable attachment at the ends, which
was followed, as noted, by the American SD , and
later by the Japanese industry.

In the following table the typical cable styles
that have dominated the analog era are given. The
Generic Type indicates the style of the coaxial and
Code refers to the nature of the armor as expres-
sed by the manufacturers and principal users. In
cases of SB cable, Code D indicates the configura-
tion used for the deep-water portion of a system.
For SD, SF, and SG, L1 is the code for deep wa-
ter, indicating no external armor. Diameters are
in inches and weights are in long tons.

TYPICAL CABLE CHARACTERISTICS

Generic

Long tons per NM Breaking Cu. ft.

Insulant Qutside in sea- Strength per
Type Code Diameter Diameter in air water 1bs x 1000  N.M.
5B LPAA 0.620 3.20 40.8 30.2 180 512
SB AA 0.620 2.67 26.9 19.0 130 356
SB A 0.620 1.83 11.1 7.6 167 167
SB D 0.620 1.25 3.5 1.7 25 78
SD L5A 1.00 3.50 40.0 31.0 169 612
sD L&A 1.00 2.72 19.7 14.3 71 370
SD L3A 1.00 2.21 14.3 9.6 56 244
5D L1 1.00 ) EA 2.0 0.9 17 78
BLW Mk II 0.99 1.25 2.0 0.58 17 78
SF L1 1.50 14175 3.8 0.89 17 153
5G L1 1.70 2.08 5.7 1.6 37 216

Cable Makers

Of the many hundreds of manufacturers of el-
ectrical wire and cable, only a handful have ever
essayed the production of cable suitable for sub-
marine telecommunications use. In Great Britain

the many manufacturers of the telegraph cable era
were consolidated finally in Submarine Cables
Limited, in turn taken over by Standard Tele-
phones and Cables Limited in 1970, today the sole
producers of submarine cable in the U. K.


















CHARACTERISTICS OF THE PRINCIPAL ANALOG SYSTEMS

Size, Nominal Nominal
Super— Coaxial Repeater Repeater
Name Country Maker Year groups Size Spacing Style
E
Mark 1 GB BPO 1953 1 0.62 19 R
Twin
SB us ATT 1956 0.6 0.62 38 UA
Z 60 S FRG F&G 1956 1 0.62 22 A
French
60 F CIT 1956 1 0.62 25 A
French
120 F CIT 1956 2 0.62 14 M
M 0.935
Mark 1 GB STC 1957 2 0.99 20 R
Z 120 s FRG F&G 1960 2 0.62 10 M
SD us ATT 1963 1.6 1.00 20 M
French
sp F CIT 1966 1.6 1.00 20 M
T 0.935
Mark I GB SCL 1967 8 0.99 7.5 R
SF us ATT 1968 9 1.50 10 M
U 120 8 Us usu 1969 2 1.00 17 M
0.99 7
NC GB STC 1969 8 1.47 10 R
FuJ
cS 10 M J NEC 1969 15 0.70 3.3 M
51 F cIT 1970 2 150078 v M
Al 18
ND GB STC 1976 15 0.99 5 R
5 5 F CIT 1970 8 1.00 9 M
NE GB STC 1971 23 1.47 6.9 R
CS 36 M J NTT 1971 45 1.50 2.6 M
CS 12 M J NTT 1972 20 1.50 6.5 M
S25 F CIT 1975 43 1.50 5.0 M
SG us ATT 1976 50 1.70 5.1 M
1.47 29
NG GB BPO 1976 65 1.70 1.3 R
CS 140 M J NTT 1979 180 1.70 1.8 M
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Project Planning

The decision to construct a submarine tele-
phone cable system will have been made on the
basis of predicted traffic loads and on predicted
capital and operating costs. These predictions are
often made by the international telecommunications
operating agencies of the countries to be joined,
relying on the existing technical expertise within
the organizations of the larger countries. In the
instances of nations or entities with lesser inter-
nal technical establishments, the assistance of in-
dependent consulting engineering firms specializing
in undersea cable technology is often useful. Plan-
ning, then, encompasses determination of what
size system shall be placed between which coastal
locations.

Project Sequence

Typically the project activity could be some-
what as follows:

Correspondent countries or entities consider
desirability of mutual ownership of a submar-
ine telephone cable system

Consideration may have been initiated by over-
tures from the manufacturing and contracting
community

The potential owners negotiate an agreement
to build

Potential owners select the entity that shall
supervise project execution

Project requirements as to system capacity
and terminal locations are determined

Detailed seacable system specifications are
prepared and approved

Invitations for tender are prepared and issued
Tenders are received and evaluated

Manufacturing and installation contract(s) are
negotiated and awarded

The system is manufactured and installed,
tested, and accepted

The system is commissioned for service.

Route Survey

It has been stated that there are very few
coastal locations in the world that could not be
the site of a submarine cable landing, but it goes
without saying that some are vastly more desir-
able than others. It requires an engineering de-
termination to take into account the numerous
factors bearing on the desirability and cost for
proper choice of possible cable landings. Some
considerations, among many, are: geography of
the coast line (bays, inlets, bars, shoals, reefs

prevailing currents, swell, and surf conditions,
depth contour, composition of the bottom, inten-
sity and nature of surface traffic and under-
water activity, relative distances and land goe-
graphy (roads, towns, streams, etc) with re-
spect to possible terminal station locations, and
the relation of these to the nodal points of the
inland telecommunications network, the location
of other cables already in the waters to be cross-
ed, and so on and on.

The work leading to the choice of sites and
route is divided into two activities: first, the
route and site study, made by research into
published charts, records, and other existing
data, and then the route and site survey, made
actually at the sites and over the route. The
survey will produce near-shore depth contours
and will record the results of examinations of
the bottom by divers. If burial of some part of
the cable is required, sub-bottom acoustic pro-
filing will be done, cores taken, and reefs and
ledges examined and charted. A trial pass with
an empty plow may be performed in some instan-
ces. Several possible landing sites at each end
are chosen and ranked in degree of desirability.

Concurrently with the shallow-water surveys
several possible sites for the location of the
terminal stations will have been examined and
ranked in order of desirability. Then the two
rosters of landings and station sites are com-
pared and the best compromises are chosen for
both ends of the system, to tentatively crystal-
lize the landing points and the departure points
for the deep-water portion of the route. The
route survey voyage will then commence at one
departure point and proceed to the other end.

For the route survey, a vessel suitable for
safely steaming between the ends of the project-
ed system is required, equipped to produce a
bathymetric profile to a satisfactory degree of
precision and to measure the temperature of the
water at the sea-bottom at selected points along
the route, Navigation aids will be used to the
extent necessary to achieve the degree of pre-
cision required.

In the course of the route survey the depth
profile will disclose the gradients of the bottom
and formations such as trenches and seamounts.
Any such anomalies of importance will be develop-
ed and charted, [or decisions respecting avoidance
of them in the chosen route. The recorded results
of the route survey permit the final choice of the
route, and they form an essential input for the sys-
tem design.,
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SIGNIFICANT CABLESHIPS OF THE WORLD
IN ORDER OF LENGTH OVER ALL

436-525 ft.

ZEUS (T ARC-T7)
LONG LINES
CABLE VENTURE
MERCURY
VERCORS

380-436 ft,

MUROTO
DONETS

ZEYA

INGUL

JANA

KATUNJ

TAVDA

INGURI

ALERT
KUROSHIO MARU

350-380 ft.

PACIFIC GUARDIAN
KDD MARU

CABLE ENTERPRISE
RETRIEVER
NEPTUNE (T ARC-2)
ALBERT J MYER
RAYMOND CROZE
LEON THEVENIN

300-350 ft.

RECORDER
SALERNUM
NEWTON
MONARCH
IRIS

FUTAMI
JOHN CABOT

245-300 ft.

AMPERE
TSUGARU MARU
NORTHERN

ST MARGARETS
PETER FABER
CABLE RESTORER
EMBA
NEPRYADVA
SETUN

27

Reference
Number

8005
6011
6009
6008
7008

8001
6020
6021
6006
6007
7001
7005
7006
6002
7011

8007
6016
6012
6005
4019
4020
8011
8012

5005
5009
7009
7002
7003
7021
6013

5002
6019
6010
4016
8006
4012
8002
8003
8004

Dnnnnno
R R

France
Japan
Denmark

U. K.
Denmark
South Africa
B.5.8 K.
.S.S8. R.
8.5, R,
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Experimental Systems

commissioned in 1950 (System Reference No. 5).
Alihiough wisny steps in the development 6fa It served as a precursor to what later became

i known as the AT&T SB system, used for the pio-
new seacable technology can be performed in the % - -5 - "
laboratory or by test facilities simulating the am- i x—angg;l?ntlm;zrmect FRL 1T (ogetan Refers
biance for which the system is intended, there is cowe 0 i 13305

no substitute for actual sea trials where the en- If a two-terminal experimental system cannot

vironmental parameters are as realistic as pos- be implemented for whatever reason, the next best
sible, configuration is a loop where at the end of the lay-
> g y p ing operati both cab a i

The ideal situation would be an experimental angd tE rca:{: co bcat letegdsA Te c_m Izoafrilh.the ship
link between two terminal stations so that the char- N it vazTibas o 8 con=

figuration is a loop with both ends connected to a
terrestrial terminal station and thus available for
long-term testing and observation.

acteristics of the link can be monitored as long as
desired. If such an experimemtal link can be used
for traffic, so much the better. A good example of

this philosophy was the installation of the Key As of mid-1984 a total of 13 experimental sys-
West - Havana submarine telephone cable that was tems (and sea trials) have been implemented.

FIBER OPTIC EXPERIMENTAL SYSTEMS

Project .
Reference Un- - . ]
Number 225 226 239 numbered 242 243 244 247 256 265 273 numbered
Couatry U. K. Japan Japan Japan Japan Japan 1.8, A, France u. K. France Spain France Japan
Zatity(ies) sTC NTT NTT KDD KDD NTT AT&T CNET sTC CNET CTNE CNET KDD
- Y BTI CGE CGE ATET CGE
Date 1980 1980 1981 1981 1982 1982 1982 1982 1983 1984 1985 1985
; . 2900m  Mediter- Mediter- Canary  Mediter-  200km SE
Sacktidh Loch ley begaml  Sgny Sagami Sagami Ere TARSRn ranean Islands ranean Okinawa
Fyne Peninsula Bay Bay Bay Bay Bermuda
= Yah Shi Cagnes-Sur Port Gri- Las Can- M ille Shi
Landing Inatori MNinomiya ahatano > P Marand Tt maullsiAns erang Lad ﬁ.a":.‘ e Lﬂ:
Folnts Ligtp Kawazu koop oOR Les-Pins tibes Calletilas RSG50 P
Length of
C::fe. :m 10 10.2 1.3 4.5 50 45 18.2 20 8O 104 400 24
Z SM 2 fiber
Cabl 4 MM 5 SM
D:ﬂ;n Z8M 5 Gl b fibers & SM 6 SM 4 5SM 12 SM 4 MM 6 MM pairs
500 5000-
Wat x Dee
D:p:hr meters  Shallow 200 700 1000, 1300 1000 5000 1000 P 1300 2500 2600
’ 1500
Number of
Regenerators 1 none 1 1 2 2 2 none 2 442 8 2
SM
Fiber Mode M as SM as SM
MM above SM sSM SM above
Mumber of as
Sairs 3 above 2z ] 3 2 i
1.3 1.3
Wavelength
.‘h'lcronlg ' 1.3 1.3 1.3 1.3 1.3 1.3 1.3
ki issi 6.4, 32
Transmission P 3ey 274,
3:u Mb /s 140 100 400 280 300 400 420 34 280 295.6 280
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LIST OF THE WORLD'S SUBMARINE TELEPHONE CABLE SYSTEMS
1943 - 1983

This list names all of the known undersea
telephone cable systems that have contained at
least one submerged electronic device (repeater
or regenerator)ﬂ: and that were in service at
least sometime during the period from the first
installation of a submerged repeater in 1943

through the end of 1983,

Data files maintained by various entities in
the seacable industry--manufacturers, owners,
historians--have been exposed from time to time
but until the first edition of this publication ap-
peared in 1975, there was no single source of

complete and verified data.

% An exception has been permitted to allow the
listing of experimental fiber-optic submarine
cable installations leading to subsequent instal-
lations with submerged electronics.

The first edition was prepared from the sea-
cable system data file of this contractor, rein-
forced with inputs from builders and owners. The
present edition has been compiled using the same
methods as for the first, with recourse to some

additional sources.

The list has been arranged in approximate
chronological order and the System Reference
Numbers are those of the contractor's data file
beginning with what is generally recognized as the
first application of a submerged repeater in a sub-

marine telephone cable in 1943,

Immediately following the list is an alphabet-
ic tabulation of the systems by countries, termi-
nal points, and landing sites, as well as acro-

nyms and system names.
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SYSTEM

LIST OF THE WORLD'S SUBMARINE TELEPHONE CABLE SYSTEMS

REFERENCE

NUMBE R

o

13

14

15

16

17

25
=13

a7

29

IDENTIFICATION

UNTTED KINGDOM
HOLYHEAD — PORT ERIN
(RETIRED}

U. K. - BERMANY, FED. REPUBLIC (MIL)
LOWESTOFT — BORKUM
(RETIRED)

FRANCE
TOULON - AJACCIO
{RETIRED}

FRANCE
NICE - CANNES
(RETIRED)

u.S. - CUBp
HKEY WEST - HAVANA

NETHERLANDS — DENMARK 1
00STMAHORN — ROMO 1
tUP-GRADED TO BECOME NO 31}

NETHERLANDS - DENMARK 2
OOSTMAHORN - ROMO 2
{UP-BRADED TO BECOME NO 48}

U.%. = NETHERLANDS 1
ALDEBURGH — DOMBURG 4
({RETIRED)

U.HK. = NETHERLANDS 2
ALDEBURGH - DOMBURG S
(RETIRED)

NUMBER UNASSIGNED
NUMBER UNASSIGNED

U.K. = DENMARK (GNT)
WEYBOURNE - FAND
(UP-GRADED TO BECOME NO 37)

U. K. = GUERNSEY &
DARTMOUTH -~ FORT DOYLE 1
{RETIRED)

U. K. = GUERNSEY 3
DARTMOUTH - FORT DOYLE &
(RETIRED)

NUMBER UNASSIGNED

U. K. -~ IRELAND
HOLYHEAD - DUBLIN A

U.K. = TRELAND
HOLYHEAD - DUBLIN E

LK., = NETHERLANDS 3
LOWESTOFT - SCHEVENINGEN 1
(RETIRED)

U. K. = NETHERLANDS 4
LOWESTOFT - SCHEVENINGEN 2
(RETIRED}

UK, - NORWAY 1
AEERDEEN — BERGEN

ITALY - MALTA "MED 1"
POZZALO - BT BEORBES

NUMBER UNASSIGNED

TUNISIA
KELIBIA - BOU FICHA

NORWAY - DENMARK 1
KRISTIANSAND - THISTED 1

NUMBER UNASSIGNED

ITALY ~ TUNISIA
MAZARRA — PANTELLERIA - KELIBIA

UNITED STATES
PORT ANGELES — KETCHIKAN
{RETIRED)

DENMARK - NORWAY &
HIORRING — ARENDAL
{RETIRED)

NETHERLANDS - DENMARK 3
WESTTERSCHELLING - MAADE

1943 - 1983

DATE (S}

1943
t1951)

1946
11969}

1946
(1948}

195@
t1951)

195@

1951
(1957)

1951
(1961}

1951
(1972)

1951
(1972

1352
{195

1952
(1972)

19352
{1972)
1952
1953

1954
(1977)

1954
t1977)

1954

1955

1956

1956

1956

1956
11973)

1956
(1979)

1956

39

WITH SUBMERGED REPEATERS

SYSTEM
REFERENCE
NUMBER IDENTIFICATION DATE(8)
] U.K. = CANADA "TAT 1"
OBAN - CLARENVILLE - SYDNEY MINES 1956
(RETIRED) €1978)

32

33

34

35

i6

37

38

39

Ll

41

Hh

43

44

45

46

&7

48

45

5@

31

52

53

54

55

56

57

NETHERLANDS — DENMARK &
OOSTMAHORN — ROMO 3

{UPGRADE OF SYSTEM NO 6) 1957
(RETIRED} (19831
U.K. — NETHERLANDS 5
ALDEBURGH - DOMBURG & 1957
(RETIRED) t1583)
UNITED STATES "HAW 1"
POINT ARENA - HANAUMA BAY 1957
FRANCE - ALGERIA 1
MARSEILLE - BORDJ-EL-KIFFAN 1 1957
CANADA - GREENLAND
CAPE DYER - THULE 1957
{RE-CONFIGURED TO BECOME NOD &5) (1964)
ITALY
CIVITAVECCHIA — GOLFD D*ARANCI 1 1957
(RETIRED) (1982)

U. K. = DENMARK (GNT)
WEYBOURNE - FAND 1957
(UPGRADE OF SYSTEM NO 12}

U.K. - JERSEY 1
TUCKTON BRIDGE - ST HELIER 1 1958

U.K. = BELGIUM 1
DUMPTON GAP - MIDDELHKERKE 1958

NUMBER UNASSIGNED

FRANCE - CANADA “TAT 2"

PENMARC'H - CLARENVILLE 1959
(RETIRED) t1982)
UNITED STATES “FLORICO"
WEST PALM BEACH - SAN JUAN 1960
SWEDEN - U. K.
GOTEBORG - MIDDLESBROUGH 196@
(RETIRED} (1983)

DENMARK - POLAND
COPENHAGEN - BORNHOLM - MIELND 196@

NUMBER UNASSIGNED

NETHERLANDS - DENMARK S
OOTMAHORN - ROMO 4

(UPGRADE OF SYSTEM NO 79 1961
(RETIRED} (13983}

CANADA
CAPE DYER - WHITE BRY 1961

(RE-CONFIGURED TO BECOME NO 65) {1964)

CANADA - U.K. "CANTAT 1*

CORNER BROOK - OBAN 1961
DENMARK
FREDERIHSHAVN - LAESO 1961
{RETIRED) {1973)
DENMARK
GREMA - ANHOLT 1961
{RETIRED) {1975)
UMITED KINGDOM
COLWYN BAY - DOUGLAS 1962
ITALY
TRAPANT - CAGLIARI 1962
(RETIRED) (1982)
ITALY - BREECE 1 "MED 2"
CATANIA — HHANIA 1962
(RETIRED) (1976}

U.K. - FARDES - ICELAND "SCOTICE"
GAIRLOCH - VELBESTAD - VESTMANNREYJAR 1962

ICELAND - GREENLAND - CANADA "ICECAN"
VESTMANNAREYJAR - FREDERIKSDAL -
CORNER BROOK 1962

FRANCE - ALGERIA 2
CANET PLAGE - MERS-EL-KEBIR 1962

U.S. - BERMUDA “"BER 1"
MANAHAWKIN - FLATTS 1962



SYSTEM SYSTEM

REFERENCE PASEE REFERENCE
NUMBER IDENTIFICATION NUMBER IDENTIFICATION DATE (5)
s8 UNITED KINGDOM 89 REPUBLIC OF VIET NAM - THAILAND (439L-G)
COLWYN BAY - LANCASTER 1962 VUNG TAU - BAN SATTAHIP 1967
(INRCTIVE) (1975)
59 CANADA - HAWAIT - FIJI - NEW ZEALAND —
AUSTRALIA "COMPAC" 1963 I FRANCE - MOROCCO 1
(CANADA - HAWATI AND NEW ZEALAND — CANET PLABE - TETOUAN 1967
AUSTRALIA PORTIONS RETIRED) (1983)
91 UNITED KINGDOM
&0 NUMBER UNASSIGNED GAIRLOCH - STORNOWAY 1967
61 U.8. - JAMAICA - CANAL ZONE e UNITED STATES “ST T 2"
FLORIDA CITY - KINBSTON - FORT SHERMAN 1963 JACKSONVILLE BEACH — ST THOMAS 1968
B2 U.S. - U.K. “TAT 3" a3 U.K. - JERSEY 2
TUCKERTON - WIDEMOUTH 1963 TUCKTON BR2DGE - ST HELIER 2 19&8
63 GRAND TURK - PUERTO RICO - ANTIGUA i
GRAND TURK - RAMEY - ANTIGUA 1963 % e L -
64 U.K. - GERMANY, FED. REPUBLIC 1 (RETIRED) (1963
WINTERTON - LEER 1 1964 - NORWAY = LK. 2
- BEKADE S BREENGARE KRISTIANSAND - SCARBOROUGH 1968
WHITE BAY - THULE 1964 W =
96 FRANCE - ISRAEL "MARTEL
(RETIRED) (19769 MARSETLLE - TEL AVIV 1968
66 U.K. - BERMANY, FED. REPUBLIC 2
WINTERTON - LEER 2 1964 7 DE:E:S: = NYHOBTNG 1968
67 U.K. - BELGIUM 2
98 U.S. - DOMINICAN REPUBLIC
ST MARGARETS BAY — LA PANNE 1964 =
RETE ReD e §T THOMAS - STO DOMINGO 1968
" n 99 ITALY - GREECE 2  “MED 3*
&8 U.S. - JAPAN "TPRC 1 CATANZARD - LEKHATNA 1969
HAWATI - GUAM - JAPAN 1964 (RETIRED) (1979)
69 UNITED STATES "HAW 2" ol 1TALY
SAN LUIS OBISFQ - WAKAHA 1964 CIVITAVECCHIA - BOLFO D'ARANCI 2 1963
70 U.5. - PHILIPPINE REPUBLIC “TPC 1" i1 ITALY - LIBYA
GUAM - BALER 1964 AGRIBENTD - TRIPOLI 1969
71 PHILIPPINR REPUBLIC - REPUBLIC OF 102 JAPAN - U.S.S.R. "JaAsc"
VIET NAM (484N-R) NADETSU - NAKHODKA 1969
SAN MIGUEL - NHA TRANG 1964
{INACTIVE) (1975 103 GERMANY — SWEDEN 1
BURG - MALMO 1969
72 UNITED STATES “ST T 1
VERD BEACH -~ ST THOMAS 1964 104 SPAIN - ITALY 1 "BAPI™
BARCELONA - PISA 1969
73 SINGAPORE - MALAYSIA — HONG KONG -
U.5. (GUAM) - MADANG = CAIRNS 105 PORTUGAL - SOUTH AFRICA "SAT 1"
"SEACOM" 196571967 SESIMBRA - STA CRUZ - BAIA DE MORDEIRA
(SINGAPORE - MALAYSIA - HONG KONG GEORGETOWN - MELKEOSSTRAND 1963
PORTION RETIRED) (1983)
106 U.K. - PORTUGAL
74 U.K. - DENMARK 1 GOONHILLY - SESIMBRA 1969
WINTERTON — MAADE 1964
187 FRANCE - TUNISIA 1
75 UNITED STATES "OAHU TIE" MARSEILLE - BIZERTE 1969
HANALMA BAY - MAKAHA 1964
108 JAPAN
76 U.K. - NETHERLANDS & MORI - MURORAN 1 1969
COVEHITHE - KATWIJK 1 1964
189 FRANCE
77 SPAIN “PENCAN 1" ST RAPHAEL - ST TROPEZ 1970
SAN FERNANDO - SANTA CRUZ 1965
110 FRANCE ~ LEBANON
78 U.8. — FRANCE “TAT 4" MARSEILLE - BEIRUT 197@
TUCKERTON - ST HILAIRE-DE-RIEZ 1965
111 U.8. - SPAIN “TAT 5"
79 NUMBER: UNASS1GNED GREEN HILL - CONIL 1970
8@ UNITED STATES "WET WASH C"
112 DENMARK
MAKUA — JOHNSTON TSLAND 1966 STJERNESKANSEN — HALSSKOV 1970
a1 FRANCE
CANNES - ILE ROUSSE 1966 iz SPAIN - ITALY @ “MAT ‘(v
ESTEPONA - PALO 1970
az TORTOLA — BERMUDA
BREWERS BAY - DEVONSHIRE BAY 1966 114 DENMARK
COPENHABEN - AARHUS 1970
a3 U.S. - VENEZUELA 1
ST THOMAS - MAIRUETIA 1966 115 JAPAN
KURE - MATSUYAMA 1 & & 1971
84 NUMBER UNASSIGNED
116 JAPAN
85 NUMBER UNASSIGNED SAGAMT BAY 1 1971
(RETIRED) (1976)
13 MORWAY - DENMARK 3
KRISTIANSAND - THISTED 2 1967 117 JAPAN - REPUBLIC OF CHINA “1JCS"
OKINAWA - TATWAN 1971
a7 U.S. - BAHAMAS - TURKS "AFETR" (RETIRED) (198@)
CAPE CANAVERAL - G.E.1. - GRAND TURK 1967
118 CANADA - BERMUDA "CANBER"
aa REPUBLIC OF VIET NAM MILL VILLAGE - FLATTS 1971
DA NANG - OUI NHON - NHA TRANG -
CAM RANM BAY - VUNG TAU 1967 119 U.K. — SPAIN 1
{INACTIVE) (1975) GOONHILLY - BILBAD 1970

40



SYSTEM

REFERENCE
NUMBER IDENTIFICATION
12e SPAIN “TRANSCAN"

121

1ge

123

124

125

126

127

128

130

131

132

133

134

135

137

138

139

14@

141

143

144

145

146

147

148

149

15@

1351

LAS PALMAS - PUERTO DEL ROSARIO -

ARRECIFE

JAMAICA - CAYMAN IS
KINGSTON - GEORGETOWN

SPAIN “PENBAL 1"
BARCELONA - PALMA

JAPAN
OKINAWA - ZAMAMI - KUMEJIMA

U.K. = BGERMANY, FED. REPUBLIC 3
WINTERTON - FEDDERWARDEMN

ITALY - ALBERIA
PISA - BORDJ-EL-KIFFAN

SPAIN “PENCAN 2"
CONIL - LAS PALMAS - TENERIFE

U.K. — NETHERLANDS 8
ALDEBURGH — DOMBURG 7

U.K. - BELGIUM 3
BROADSTAIRS - MIDDELMERKE

FRANCE - ALGERIA 3
MARSEILLE - BORDJ-EL-KIFFAN &

U.K. = GUERNSEY 4
TUCKTON BRIDGE - ST PETER PORT

PORTUGAL "CAM 1"
SESIMBRA — FUNCHAL

U.S. - BAHAMAS

WEST PALM BEACH - EIGHT MILE ROCK -

NASSAU
U.K. - DENMARK "SHEFR"
KIRKMELL - LERWICK — TORSHAVN

ITALY - EGYPT
CATANZARD - ALEXANDRIA

JAPAN
SAGAMI BAY 2

({RE-LOCATED TO BECOME NO 148)

U.K. — DENMARK 2
SCARBOROUBH - THISTED

EGYPT - LEBANON
ALEXANDRIA - BEIRUT

U.S. = NETHERLANDS ANTILLES
ST THOMAS - ST MAARTEN - CURACAOD

BRAZIL - SPAIN "BRACAN 1"
RECIFE - GRAN CANARIA

FRANCE - MOROCCO 2
PENMARC'H - CASABLANCA

JAPAN
ADMORI - HAKODATE

JARAN
MIURA - IBARAKI

NUMBER UNASSIGNED

U.K. — CANADA "CANTAT 2"
WIDEMOUTH - HALIFAX

UNITED STATES "HAW 3"
SAN LUIS OBISPO — MAKAHA

ITALY - SPAIN 3 "BAROD 1"
BARCELONA - ROME 1

1TaLy
CIVITAVECCHIA - CAGLIARI

JAPAN
SAGAMI BAY 2
(RELOCATION OF NO. 135)

CHINA, REP. OF - RESTRICTED PROJECT

JAPAN
MORI - MURORAN 2

FRANCE - GREECE - CYPRUS - LEBANON
"ARIANE - APHRODITE - ADONIS®

DATE(S)

1971

1971

1971

1972

1972

1972

1972

1972

1972

1972

1972

1972

1972

1972

1972

1972

(1974)

1973

1973

1973

1973

1973

1973

1973

1974

1974

1974

1974

1974

1974

1974

1974

41

SYSTEM
REFERENCE
NUMBER IDENTIFICATION
152 FRANCE
SAN RAPHAEL - LA FOUX
153 u.8. - JAPAN "TPC 2"
HAWATI = BUAM - DHINAWA
154 GREECE "AEGEUS"
AMNISSOS - LAGONISSI
155 GERMANY — SWEDEN 2
BURG - TRELLEBORG
156 ISRREL - ITALY “TELPAL"
TEL AVIV - PALO
157 FRANCE - TUNISIA 2 "ANNIBAL"
CANET PLAGE - BIZERTE
158 U.K. - SPRIN 2
GOONHILLY - SOPELANA
159 NETHERLANDS - U.K. 9
DOMBURG — BROADSTAIRS
160 ALGERIA — SPAIN “ALPAL"
BORDJ-EL-KIFFAN - PALMA
161 CHINA, PEOPLE'S REPUBLIC
TIENTSIN = TAILEN
162 FRANCE = ITALY "MARPAL"
MARSEILLE - PALD
163 JAPAN - CHIMA, PEOPLE'S REPUBLIC
RETHOKU - NANHUI HSIEN
164 JAPAN
OKINAWA - MIYAKD JIMA
163 SWEDEN
HORNSUDDE - FRIDTORP
166 AUSTRALIA - NEW ZEALAND “TASMAN"
BONDI - MURIWAL
167 FRANCE - U.S. "TAT &%
ST HILAIRE-DE-RIEZ - BGREEN HILL
168 FRANCE - U.K. 1
COURSEULLES - ERSTBOURNE
169 NUMBER UNASSIGNED
17 NUMBER UMASSIGNED
171 JAPAN
MIYAZAKT - CHINEN
172 NUMBER UNASSIGNED
173 AUSTRALIA — PAPUA "A PNG"
CAIRNS = PORT MORESBY
174 ITALY - TURKEY
CATANTIA - ANTALYA
175 MUMBER UNASSIGNED
176 NUMBER UMASSIGNED
177 1TALY

ROME - PALERMO

178 U.K. = BELGIUM 4
ST MARGARETS BAY - ST IDESBALD

179 JAPAN - PHILIPPINE REPUBLIC —
HONG KONG "OLUHD"
BUSHIKAMI - CURRIMAO - DEEP WATER BAY

180 FRANCE
LA SEYNE - BASTIA

181 SENEGAL - MORODCCO "ANTINEAR"
DAKAR — CASABLANCA

182 NUMBER UMASSIGNED

183 SPAIM — VENEZUELA "COLUMBUS"
AGUIMES - CAMURI CHICO

184 SPAIN "PENBAL 2"
VALENCIA - PALMA

185 NUMBER UNASSIGNED

186 DENMARK — NORWAY 4

HJORRING - ARENDAL &

DATE (S}

1975

1975

1975

1975

1975

1975

1975

1976

1975

1975

1976

1976

1976

1976

1976

1976

1976

1976

1976

1976

1977

1977

1977

1977

1977

1977

1977

1977















ANHOLT - GRENA
ANNIBAL

ANSE BERNARD - BURGAU
BOA VIAGEM BEACH

ANTALYA - CATANIA

ANTIGUA - PUERTO RICO - GRAND TURK
COOLIDGE AFF - RAMEY - GRAND TURK

ANTINEA

ADMORI - HAKODATE
APHRODITE

A PNG

APOLLO

ARENDAL - HJORRING
ARIANE

RARINAGA BEACH - BOA VIAGEM BEACH
CAMURI CHICO

RRRECIFE - PUERTO DEL ROSARIO - LAS PALMAS
ARTEMIS
ASANAMI - SURUGA

ASCENSION - CAPE VERDE ISLANDS
S0UTH AFRICA

ASHIBE - KATSUMIURA
NOKITA

ABILAH - BURBAU

ATET FIBER OPTIC SEA TRIAL
ATLANTIC MISSILE RANGE
ATLANTIS

ATLAS

RUCKLAND - SYDNEY
suvaA

AUSTRALIA - NEW GUINEA - GUAM - HONG KONG
AUSTRALIA - NEW IEALAND - FIJI - HAWAII -

AUBTRALIA - NEW ZEALAND
PAPUA

AVEDORE - BLYKOBBE - MOLLE BUBT - MIELNO
AZCORRI - BOONHILLY

ACRONYMS; SYSTEM NAMES
BARI
BARGEN

BER 1
BRACAN 1
BRUS

GEDGRAPHIC IDENTIFICATION
BAHAMAS - U.S.

50
157

238
238

174

63
181
141
151
173
236
28, 186
151

139
183

120
237
115

1@5
105

187
187

a52
245

63
246
a5

59, 166
59

73
CANADA 59

166
173

44
158

SYSTEM
REFERENCE
NUMBER
104
2ie
148

57
139

216

a7, 132

BAIA DE MORDEIRA - GEDRGETOWN - MELKBOSSTRAND 183

BAIA DE MORDEIRA - SANTA CRUZ - SESIMBRA
BALER - AGANA

BALLENA BEACH - BAN CRISTOBAL

BAN BATTAHIP - VUNE TAU

BAPI

ies
T
192
a9

104

46

BARCELONA - GENDA

PALMA
PIsA
ROME
BARGEN
BARO

BASTIA - LA SEYNE

BEACH HAVEN - ST HILAIRE-DE-RIEZ
WIDEMOUTH

BEAVER HARBOR - WIDEMOUTH BAY

BEIRUT - ALEXANDRIA

LARNAKA - HERAKLION - MARSEILLE

MARSEILLE

BELGIUM - U.HK.
MIDDELKERME - BROADSTAIRS
LA PANNE - ST MARGARETS BAY
MIDDELKERKE - DUMPTON GAP

ST IDESBALD - ST MARGARETS BAY

BENGHAZI - TRIPOLI
BER 1
BERGEN - ABERDEEN

BERMUDA - CANADA
FLATTS - MILL VILLABE

BERMUDA - TORTOLA
DEVONSHIRE BRY - BREWERS BRY

BERMUDA - U.S.
FLATTS - MANAHAWKIN

BIELICE - RONNE
BILBAOD - BGOONHILLY
BIZERTE - MARSEILLE
MARTIBUES
PERPIGNAN
BLYKOBBE - AVEDORE

BOA VIAGEM BEACH - ARINAGA BEACH
ANBE BERNARD

BONDI - MURIWAI
BORDJ-EL-KIFFAN ~ LA SEYNE
MARSEILLE
PALMA
PISA
BORKUM - LOWESTOFT
WINTERTON 1
WINTERTON 2
BORNHOLM - COPENHAGEN
NYKOBING
MIELNO

BOU FICHA - KELIBIA

BRACAN 1

BRANDIE POINT - GOODMAN BAY
PALM BEACH

BRAZIL - SENEGAL - PORTUGAL
RECIFE - DAKAR - LAGOS

BRAZIL - SPAIN
RECIFE — CANARY ISLANDS

BRAZIL - U.S.
FORTALEZA - ST THOMAS

BREWERS BAY - DEVONSHIRE BAY

BROADSTAIRS - DOMBURG
MIDDELKERKE

BURG - GROSSENBRODE
MALMO
TRELLEBORG

BURGAU — ANSE BERNARD - BOA VIAGEM BEACH

BURGAU - ASILAH
DAKAR - RECIFE

BYRUM - FREDERIKSHAVN

59,

21
122
104
146
212
146

l18@

57
20

118

a2

57
44
119
107
249
157
44

139
249

166
129

i6@
125

66
44

37
44

139
132
132
246

139

216
ag

159
iza

192
103
135
238

as2
238

43






COURSEULLES - EASTBOURNE
COVEHITHE - KATWIJK
CRETE - CYPRUS
BREECE (MAINLAND)
SICILY

CUBA - U.B.
HAVANA - KEY WEST

CUCKMERE - BREY-BUR-MER
8T VALERIE-EN-CAUX

CURACAD - ST MAARTEN - ST THOMAS
CURRIMAOD - DEEP WATER BAY
GUBHIKAMI
SINGAPORE

CYPRUS - GREECE
LARNAKA - LABONISSI

CYPRUE - BREECE - FRANCE

168
76,94
151

154
53

168
203

138
179

179
196

244

LANARKA = HERAKLION (CRETE) - MARBEILLE 151

CYPRUS - LEBANON

LARNAKA - BEIRUT 151
D
BYSTEM
REFERENCE
ACRONYMNS; SYSTEM NAMES NUMBER
DIDON 249
BEOBRAPHIC IDENTIFICATION
DA NANG - QUI NHON = NHA TRANG - CAM RANH BAY -
VUNG TAU as
DAKAR - ABIDJAN 189
CASABLANCA 181
LAGOS 246
RECIFE 246
DARTMOUTH - FORT DOYLE 13,14
DEEP WATER BAY - CURRIMAD - BUSHIKAMI 179
KOTA KINABALU - SINGAPORE 73
TUMON BAY - MADANG - CAIRNS 73
DENMARK
COPENHAGEN - AARHUS 114
FREDERIKSHAVN = LAESOD 49
GRENA - ANHOLT 5e
RONNE - NYKOBING 97
STJERNESKANSEN - HALSSKOV 112
DENMARK - NETHERLANDS
MAADE - WESTTERSCHELLING 29
ROMO - OOSTMAHORN 6,7, 31, 46,248
DENMARK - NORWAY
HJORRING - ARENDAL 28, 186
THISTED - KRISTIANSAND 24,86
DENMARK - POLAND
COPENHAGEN — BORNHOLM - MIELNO 44
DENMARK (FARDE ISLANDS) - U.HK. 54
DENMARK - U.K.
FANO - WESTBOURNE 12,37
MAADE - WINTERON T4
ROMO - WINTERTON e21
THISTED - SCARBOROUGH 136
TORSHAVN — LERWICK 133
DEVIL'S BEACH — SEVEN MILE POINT &1
DEVONSHIRE BAY - BREWERS BAY a2
HARVEY CEDARS 57
DOLLYMOUNT = HOLYHEAD 16,17

DOMBURG - ALDEBURGH
DOMBURG - BROADSTAIRS

DOMINICAN REPUBLIC - U.8. (V. I.)
SANTD DOMINGO - ST THOMAS

DOUGLAS - COLWYN BAY
DUBLIN = HOLYHEAD
DUMPTON GAP - MIDDELKERKE

8,9, 32,127

159

51

16,17

39

48

ACRONYMS; BYSTEM NAMES
ECSC
ERST CHINA SER CABLE
EL FATAH

BEOBRAPHIC IDENTIFICATION
EASTBOURNE - COURSEULLES

8T VALERIE-EN-CAUX

EAST COARST PARK - KOTA KINABALU
ERSTERN TEBT RANGE
ECSC
EGMOND-AAN-ZEE - LOWESTOFT

EGYPT - BREECE
ALEXANDRIA - LAGONISBI

EGYPT - ITALY
ALEXANDRIA - CATANZIARO

EGYPT — LEBANON
ALEXANDRIA - BEIRUT

EIGHT MILE ROCK - WEST PALM BEACH
NASSAU

EL DJEMILA - MARTIGBUES

EL FATAH

ENGLAND-- SEE UNITED KINGDOM
ESABARU - CHINEN

EEBJERG — WEYBOURNE

ESTEPONA - PALO

F

ACRONYMS; BYSTEM NAMES
FLORICO
FRATERNITE

BEOBRAPHIC IDENTIFICATION

FAND - WEYBOURNE
WESTTERSCHELL ING
WINTERTON

FAROES - ICELAND
VELBESTAD - VESTMANNAEYJAR

FAROES - U.H.
VELBESTAD - GAIRLOCH

FEDDERWARDEN — WINTERTON
FEHMARNSUND - GROSSENBRODE
FIJI = HAWAII - CANADA
FIJI - NEW ZEALAND - AUSTRALIA
FLATTS - CHALWELL

MANAHAWKIN

MILL VILLABGE
FLORICO

FLORIDA - ST THOMAS
PUERTO RICO

FLORIDA CITY - KINGSTON - FORT BHERMAN
FORNRES - ANHOLT

FORT BUCKNER - CAMP MCCAULEY

FORT DOYLE - DARTMOUTH

FORT SHERMAN - KINGSTON - FLORIDA CITY
FORTALEZA - ST THOMAS

FOUR THIRTY NINE L

BYSTEM
REFERENCE
NUMBER
163

163

168

73
B3
163
214

134

137

132
132

215

171
12,37

113

SYBTEM
REFERENCE
NUMBER

42

189

12,37
74

54

1284
190
59
59
a2
=7
i18
42

72,92, 250
42

&1
5@
117
13, 14
61
216
aa






ACRONYMSy SYSTEM NAMES

HAW 1

GEOGRAPHIC IDENTIFICATION
HACHIJO JIMA - MIYAKE JIMA
HAKATA - SAKURAI
HAKODATE - AOMORI
HALIFAX - WIDEMOUTH
HALSSKOV — STJERNESKANSEN
HAMADA - PUSAN
HAMPDEN - CAPE DYER
FREDERIKSDAL - VESTMANNAEYJAR
THULE

HANAUMA - MAKAHA
POINT ARENA

HANTSHOLM - KRISTIANSAND
HAVANA — KEY WEST
HAW 1

2

3

HAWATIL
DAHU TIE: HANAUMA - MAKAHA

HAWATT ~ CANADA
HEAWAULA BAY - PORT ALBERNI

HAWAILI - FIJI - NEW ZEALAND - AUSTRALIA
KEAWAULA BAY - SUVA - TAKAPUNA -
MURIWAI - BONDI

HAWAII - BUAM - JAPAN
MAKAHA - ABANA - NINOMIYA

HAWAII - GUAM - OKINAWA
MAKAHA - ABANA - CHINEN

HAWALI — JOHNSTON ISLAND
HAWAIT - U.S. (MAINLAND)
HANAUMA - POINT ARENA
MAKAHA - SAN LUIS OBISPO
HENGISTBURY HEAD - ST HELIER
HERAKLION - ANAVISS0S
LARNAKA — BEIRUT
MARSEILLE
TARTOUS
HEYSHAM - COLWYN BAY
HIGABHINO - NABAHAMA
HIRTEHALS - ARENDAL
HJORRING - ARENDAL
HOKKAIDD - HONSHU

HOLYHEARD - DOLLYMOUNT
PORT ERIN

HOLYWELL RETREAT - ST VALERIE-EN-CAUX

HONG KONG - GUAM
DEEP WATER BAY — TUMON BARY

HONG KONG - LUZON — OKINARWA
DEEP WATER BAY - CURRIMAD - BUSHIKAMI

HONG KONG - MALAYSIA - SINGAPORE
HONG KONG - PHILIPPINE REPUBLIC - JAPAN

HONSHU - HOKKAIDO
SHIKOKU

HORNSUDDE - FRIDTORP
HVIDANES - WESTERQUARFF

HVIDEODDE - KORSELITIE

SYBTEM
REFERENCE
NUMBER

33
&9
145

z18
141
144
112
a3z

47

&3

75
33

24

33

145

s

59

39

&8

153
e

33

69, 145
38,93

154
151
151
234

38
ea7

28

28, 186

141

16,17
1

203

73

179
73
179

141
115

165
133
7

50

ACRONYMS; SYSTEM NAMES
ICECAN
1JcS

10COoM

GEOGRAPHIC IDENTIFICATION
IBARAKI - MIURA
ICECAN

ICELAND - FAROES - U.K.
VESTMANNAEYJAR - VELBESTAD - GAIRLOCH

ICELAND - GREENLAND - CANADA
VESTMANNAEYJAR - FREDERIKSDAL ~ HAMPDEN

SYSTEM
REFERENCE
NUMBER

55

117

142
55

54

CORNER BROOK 55
1Jcs 117
IKI - KYUSHU 187

TSUSHIMA 187
ILE ROUSSE - CANNES a1
ILOCOS NORTE - KATONG 196
IMABARI - HAKATA 218
INRTORI - HKAWAZIU 225
INDIA - MALAYSIA

MADRAS - PENANG 233
INDONESIA - SINBAPORE

JAKARTA - SINGAPORE 222
IRELAND - U.K.

DOLLYMOUNT - HOLYHEAD 16,17
ISHIGAKI - MIYAKO JIMA 226
ISLE OF MAN - ANGLESEY

PORT ERIN - HOLYHEAD 1
ISLE OF MAN - WALES 51
ISRAEL - FRANCE

TEL AVIV - MARSEILLE 96
ISRAEL - ITALY

TEL AVIV - PALD 156
ITALY

CIVITAVECCHIA - BOLFO D' ARANCI 36, 100

PALERMO - CAGLIARI 241

ROME - CABLIARI 147

PALERMD 177

SASSARI - GENDA 206

TRAPANI - CAGLIARI 52
ITALY - ALGERIA

PISA - ALGIERS 125
ITALY - EBYPT

CATANZARD - ALEXANDRIA 134
ITALY - FRANCE

PALO - MARSEILLE 162
ITALY - BREECE

CATANIA - KHANIA 53

CATANZARD - LEKHAINA 99
ITALY - ISRAEL

PALO - TEL AVIV 156
ITALY - LIBYA

AGRIGENTO - TRIPOLI 101
ITALY - MALTA

POZZALD - ST BEDRGES 21
ITALY (MAINLAND) - SARDINIA

CIVITAVECCHIA - BOLFO D'ARANCI 36, 100

CAGLIARI 147

BENDA — SABSARI 206
ITALY - SPAIN

GENDA - BARCELONA 210

PALO - ESTEPONA 113

PISA - BARCELONA 104

ROME - BARCELONA 146
ITALY = TUNISIA

MAZARRA — PANTELLERIA - KELIBIA 26



ITALY = TURKEY
CATANIA - ANTALYA

ITOH - MIURA
YOKOSUKA

IVORY COARST - NIGERIA
ABIDJAN - LAGOS

IVORY COARST - SENEBGAL
ABIDJAN - DAKAR

IZUHARA - GOHANOURA - MAEHARA
SAGA

ACRONYMS; SYBTEM NAMES
JABC
JAPAN SEAR CABLE

GEOGRAPHIC IDENTIFICATION
JACKSONVILLE BEACH - 8T THOMAS
JAKARTA - SINGAPORE

JAMAICA - CANAL ZONE
KINGSTON - FORT SHERMAN

JAMAICA - CAYMAN ISLANDS
KINGSTON - GEORGETOWN

JAMAICA - U.S.
KINGSTON - FLORIDA CITY

JAPAN
AOMORI - HAKODATE

FUTO - DSHIMA - MIYAKE JIMA
INATORI - KAWAZIU, FIBER OPTIC

KAGOSHIMA - NAIE
KAGOSHIMA - YAKUSHIMA
KAKIDOMARI - FUKUE

KDD FIRST TRIAL, FIBER OPTIC

HKURE - MATSUYAMA
KUSHIKIND - NAKAKOSHIKI
MIURA - IBARAKI

MIURA — NINOMIYA
MIYAKE - HACHIJO
MIYAZAKI - CHINEN

MORI - MURORAN

NAHA - MIYAKD JIMA
NAKAHAMA - FUTO

NASE - TOKUNOSHIMA

NTTPC FIELD RESEARCH, FIBER OPTIC

OKINAWR - MIYAKO JIMA

OKINAWA - ZAMAMI — KUMEJIMA 123
116, 135, 148, 193,212
239

SAGAMI BAY

174

148
148

230

189

187
188

SYSTEM
REFERENCE
NUMBER

1@z
lez

g8
222

61

121

61

141
202
226
253
235
224
242
115
219
142
125
204
171
1e8, 150
240
148
228
243
164

SAGAMI BAY, NTTPC SEA TRIALS, FIB.OP.

SAKURAI - HAKATA
TAKEHARA - KINDE
TOKYO BYPASS
TSUSHIMA BYPASS
UCHIURA BAY

UENO - TOURI

JAPAN - CHINA, PEOPLES REPUBLIC OF
RETHOKU - NANHUI HSIEN

JAPAN - CHINA, REPUBLIC OF

FORT BUCKNER - CAMP MCCAULEY

GUSHIKAMI - TOUCHENG

JAPAN - GUAM - HAWAII
NINOMIYA - AGANA - MAKAHA

JAPAN - KOREAR
HAMADA - PUSAN

JAPAN = PHILIPPINE REPUBLIC — HONG KONG
OKINAWA = LUZON - HONG KONG

JAPAN - U.S.
NINOMIYA — AGANA - MAKAHA
CHINEN - AGANA - MAKAHA

JAPAN - U.S.S5.R.
NADETSU — NAKHODKA

JASC

JERBEY - U.K.
8T HELIER — TUCKTON BRIDGE

JOHNSTON ISLAND - HAWAII

JOBS BAY - DOMBURG
MIDDELKERKE

JUAN-LES=PINS - CAGNES-SUR-MER

218
227
142
188
108, 150
231

163

117
2e9

&8

23z

179

&8
153
102
1oz

28,93
80

159
128

247

GEOGRAPHIC IDENTIFICATION
HAGOSHIMA - NALE
KAKIDOMARI - FUKLE
KATONG - ILOCOS NORTE
KOTA KINABALU
HKURNTAN

KATSUMIURA - ABHIBE - NOKITA

KATWIJK — COVEHITHE
KAWAZU - INATORI

KEAWAULA = PORT ALBEANI - VANCOUVER
SUVA - TAKAPUNA — MURAWAI - BONDI

KELIBIA — BOU FICHA
PANTELLERIA - MARARRA

KENNACK SANDS - AICORRI
SESIMBRA
SOPELANA BEACH
KETCHIKAN - PORT ANGELES
KEY WEST - HAVANR
HHANIA — CATANIA
KIKONAI - YAMAZAKI
KINGSTON - FLORIDA CITY
FORT SHERMAN
BEORGETOWN
KINOE - TAKEHARA
KIRKWELL - LERWICK

KLAUF - FREDERIKSDAL
VELBESTAD

KLITMOLLER - CAYTON BAY
KRISTIANSAND

KOREA - JAPAN
PUSAN = HAMADA

KOTA KINABALU - HONG KONG - GUAM
SINGAPORE

KRISTIANSAND - SCARBOROUGH
THISTED

KUANTAN - KATONG

KUANTAN — KUCHING

HUANTAN - SONGKHLA - PHETCHABURI
KUCHING = KUANTAN

KUMEJIMA - ZAZAMI

KURE - MATSUYAMA

HUSHIKIND - NAKAKOSHIKI

KYUSHU - IKI - TSUSHIMAR
OK INAWA

GEOGRAPHIC IDENTIFICATION
LAESO - FREDERIKSHAVN
LA FOUX - ST RAPHAEL
LAGONISSI - ALEXANDRIA
AMNISS0S
LARNAKA
LAGOS - ABIDJAN
DAKAR
ASILAH
LANCASTER - COLWYN BAY
L' ANCRESS BAY - SOUTHBOURNE

LANDS END - RODILES
TUCHERTON

SYBTEM
REFERENCE
NUMBER
253
224
196

73
251

187
188

76, 94
225

59
59

23
26

119
106
158
27
S
53
141
61
121
227

133

54

136
86

a32

73
73

95
24,86

249

251
2283
123
115
219

187
171

SYSTEM
REFERENCE
NUMBER
49
152
254
154
236
238
246
S8
130

229
255



LA PANNE - ST MARGARETS BAY

LARNAKA - BEIRUT
HERAKLION - MARSEILLE
LAGONISSI

LARNE - PORT PATRICK

LA SEYNE - AJACCIOD
BRSTIA
BORDJ-EL-KIFFAN
LEKHAINA
TRIPOLI

LAS PALMAS - CANDELARIA
CHIPIONA
CONIL

PUERTO DEL ROSARIO - ARRECIFE

SANTA CRUZ
TENERIFE

LEBANON - CYPRUS - GREECE - FRANCE
BEIRUT - LARNAKA - HERAKLION -
MARSEILLE

LEBANON - EGYPT
BEIRUT - ALEXANDRIA

LEBANON - FRANCE
BEIRUT - MARBEILLE

LEER = WINTERTON

LEEUWARDEN - ROMO

LEKHAINA — CATANZARO
LA SEYNE

LERWICK - KIRKHWELL
TORSHAVN

LIBYA
TRIPOLI - BENGHAZI

LIBYA - FRANCE
TRIPOLI - LA SEYNE

LIBYA - ITALY
TRIPOLI - ABRIGENTD

LOCH FYNE
FIBER OPTIC SER TRIAL

LOWESTOFT — ALKMAAR
BORKUM
SCHEVENINGEN

LUZON - GUAM
BALER - ABANA

LUZON — HONG KONG
CURRIMAD - DEEP WATER BAY

LUZON = OKINAWA
CURRIMAD - BUSHICHAN

ACRONYMSy SYSTEM NAMES

MARPAL
MARTEL
MAT 1
MED 1
2
3

GEOGRAPHIC IDENTIFICATION

MAADE - WESTTERSCHELLING
WINTERTON

MADANG - CAIRNS
TUMON BRY

MADEIRA ISLANDS - PORTUGAL (MAINLAND)
MADRAS — PENANG

MAEHARA - GOHNOURA - IZIUHARA

MAGENS BAY - JACKSONVILLE BEACH

SANTO DOMINGO
VERO BEACH

67
151
236
257
180
129
237
207
126
126
Y=

126
ize

151

137

11@
64,66

6,7,31, 46,248

99
237

133
133
2es
207

ie1

225
214
2
18,19

7@
179

179

SYSTEM
REFERENCE
NUMBER
i62

96
113

21

29
74

73
73

131
233
187

92
72,250

52

MAIGQUETIA - BT THOMAS
MAKAHA - ABGANA - CHINEN
HANAUMA
SAN LUIS OBISPO
MAKUA - JOHNSTON ISLAND

MALAYSIA
KUANTAN - KUCHING

MALAYSIA - HONG KONG - BUAM
KOTA KINABALU - DEEP WATER BAY -
TUMON BARY

MALAYSIA - INDIA
PENANG - MADRAS

MALAYSIA - SINBAPORE
KOTA KINABALU - KATONG
KUANTAN - KATONG

MALAYSIA - THAILAND
SONGKHLA - KUANTAN - PHETCHABURI

MALLORCA - ALBERIA
PALMA - BORDJ-EL-KIFFAN

MALLORCA - SPAIN (MAINLAND)
PALMA -~ BARCELONA
VALENCIA

MALMO — BURB
GROSEENBRODE

MALTA - ITALY
8T GEORBES - POZZALOD

MALVAROSSA - CALA MAYOR
MANAHAWKIN - FLATTS

MARPAL

MARSEILLE - ALGIERS
BASTIA
BEIRUT
BIZERTE

BORDJ-EL-KIFFAN

HERAKLION - LARNAKA - BEIRUT
PALD

TEL AVIV

TETOUAN

MARSKE - BANDVIG

MARTEL

MARTIGUES - BIZERTE
EL-DJEMILA
MARTIL

MARTIL - CANET PLAGE
MARTIBUES

MAT 1

MATSUYAMA — HKURE

MAZARRA - PANTELLERIA - KELIBIA
MED 1

MED 2

MED 3

MEDWAY HARBOR - SUE WOOD BAY
MELKBOBSTRAND — GEORGETOWN
MERS-EL-KEBIR — CANET PLABE

MIDDELKERKE - JOS8 BRY
DUMPTON BAP

MIDDLESBROUBH - BOTEBORG
MIDWAY - DAHU
MIELNO ~ BORNHOLM — COPENHAGEN
MILL VILLABE - FLATTS
MIURA - FUTO

ITOH

IBARAKI

NINOMIYA

MIYAKE JIMA - HACHIJO
OSHIMA - FUTO

MIYAKD JIMA - OKINAWA
UENO - GUSHIKAMI

a3

153

75

69, 145

ae

223

73
2332

73
251

249

160

122

184

103

191

21

184

57

162
129,215
180

110
107,247
34

151
i62

195
43

249
215
195

99
195

113

115

21
53
99
118
103

128
39

43

44
118
148
148
142
135
204
202

164






PALMYRA ) 234 PRAIA NOVO DO MOINHO DE BAIXO — PENMARC'H 213
PALD - ESTEPONA 113 _
MARSEILLE 162 S < 195
TEL AVIV 156 155
PANAMA CANAL ZONE — JAMAICA - FLORIDA &i PROSPECT PEN - GEORGETOMN isi
PANTELLERIA - KELIBIA 26 N LAB PALNAS 120
MAZARRA 26 120
PUERTO RICO - ANTIBUA
PAPLA - AUSTRALIA A
PORT MORESBY — CRIRNS 173 RAMEY - COOLIDBE AFF 63
] . PUERTO RICO - GRAND TURK
PENANG - MADRAS 233 RAMEY - GRAND TURK AFF 63
PENBAL 1 128 PUERTO RICO - FLORIDA
b i SAN JUAN - WEST PALM BEACH 42
PENCAN 1 - PUNTA DE MULATOS - MAGENS BAY a3
PENCAN 2 126 PUSAN - HAMADA 232
PENCAN 3 192
PENMARC'H ~ CASABLANCA 140 a
CLARENVILLE 41 SYSTEM
SESIMBRA 213 REFERENCE
PERPIGNAN — BIZERTE 157 BCOaRAPHIL I DENTIFICATION NUMBER
ORAN 56
TETOUAN T
A- F
PHETCHABURI - SONBKHLA — KUANTAN — KATONG 251 ELERIA = BOUL EICHA 23
aur - COAS
PHILIPPINE REPUBLIC - CHINA, REPUBLIC OF L 0N~/ EET. - Mol TAL 2
CURRIMAQ - TOUCHENG 220
PHILIPPINE REPUBLIC - HONG KONG
CURRIMAD - DEEP WATER BAY 179 R
PHILIPRINE REPUBLIC — JAPAN (OKINAWA) SYSTEM
CURRIMAD - GUSHIKAMI 179 REFERENCE
BEDBRAPHIC IDENTIFICATION NUMBER
PHILIPPINE REPUBLIC - SINGAPORE
CURRIMAQ ~ KATONG 196
RAMEY (PUERTO RICO) - COLLIDGE AFF 63
PHILIPPINE REPUBLIC - U.S. (GUAM) @RAND TURK AFF 63
BALER - ABANA Ta
RECIFE - RABUIMES 139
PHILIPPINE REPUBLIC - VIET NAM DAKAR 246
SAN MIGUEL - NHA TRANG 71
REGLA BEACH - SAN FERNANDO 77
PHILSIN 196
REIHOKU - NANHUI HSIEN 163
PISA - ALBIERS 125
BARCELONA 104 REPUBLIC OF CHINA - U.S. (BUAM)
TOUCHENG — AGANA 236
PLAYA BLANCA - ARRECIFE 120
SAN CRISTOBAL 120 RODILES - LANDS END 229
POINT ARENA - HANALMA 33 ROME - BARCELONA 146
CABLIARI 147
POLLAND = DENMARK PALERMO 177
MIELNO - BORNHOLM - COPENHABEN as
ROMO - DDSTMAHORN 6,7,31, 46,248
POMEZIA - CABRERA DE MAR 146 WINTERTON 221
PALERMO 177
RONNE - NYKOBING 97
PORT ALBERNI - KEAWAULA - SUVA - TAKAPUNA -
MURIMAI - BONDI 59
PORT ALBERNI - VANCOUVER 59 =
POl = KETI KAN a7
RT ANGELES - KETCHI SYSTEM
i N = HOLYHEA 1 REFERENCE
PORE ERI o ACRONYMS; SYSTEM NAMES NUMBER
PORT MORESBY - CAIRNS 173 wat i
PORT PATRICK = LARNE 257 SCOTICE =4
PORTO TORRES - GENDA 206 SEACOM 73,85
PORTUGAL
SESIMBRA - FUNCHAL 131 SHEFA i5s
PORTUGAL - CANARY ISLANDS - CAPE VERDE IS. - &rT i T2
ASCENSION 18. — SOUTH AFRICA 105 ST & .
PORTUGAL - FRANCE
SESIMDRA ~ PENMARC!H a3 GEOGRAPHIC IDENTIFICATION
PORTUGAL - MOROCCO ~
et os2 SAEBY ~- VESTRO HAVN 49
PORTUGAL - SENEBAL - BRAZIL BAGA - IZUHARA 188
LAGDR"~=-DAAR:= RECIFE 246 SABAMI BAY 116, 135, 148, 193, 212, 239
PORTUBAL = U.HK.
SESIMBRA - GOONHILLY 106 SAKURAT - HAKATA 218
POZZALO - ST GEORGES 21 ST GEDRBES - POZZALOD 21

54



ST HELIER - TUCKTON BRIDGE 39,93

5T HILIARE-DE-RIEZ - GREEN HILL 167

TUCKERTON 78

ST IDESBALD - ST MARGARETS BAY 178

ST MAARTEN - CURACAD 138

ST THOMAS 128

ST MARGARETS BAY - LA PANNE 67

ST 1DESBALD 178

ST PETER PORT - TUCKTON BRIDGE 130

ST RAPHAEL - LA FOUX 152

ST TROPEZ 109

ST THOMAS — FORTALEZA 216

JACKSONVILLE BEACH 92

MAIQUETIA 83

SANTO DOMINGO 98

ST MEARTEN - CURACAD 138

VERO BEACH 72,250

ST TROPEZ - ST RAPHAEL 109

ST VALERY-EN-CAUX - EASTBOURNE 203

SAN CRISTOBAL — BALLENA BEACH 192

PLAYA BLANCA 120

SAN FERNANDO - SANTA CRUZ 77

SAN JUAN — WEST PALM BEACH 42

SAN LUIS DBISPD - MAKAHA 69, 145

SAN MIGUEL - NHA TRANG 71

SAND ISLAND - MAKAHA &8

WAKE &8

SANDVIK — MARSKE 43
SANTA CRUZ - BAIA DE MORDEIRA - GEORGETOWN —

MELKBOSSTRAND 105

SANTA CRUZ - LAS PALMAS — CONIL 126

SAN FERNANDD 77

SESIMBRA 105

SANTO DOMINGOD — ST THOMAS 98

SARDINIA - ITALY (MAINLAND) 36, 147, 206

SARDINIA - SICILY

CAGLIARI - PALERMOD 241

TRAPANT a2

SASSARI - GENDA 206
SAT 1 105
SCARBORDUGH -~ KRISTIANSAND 95
THISTED 136

SCHEVENINGEN - LOWESTOFT 18,19
SCOTICE 54
SEACOM 73,83

SENEGAL - BRAZIL
DAKAR - RECIFE 246

SENEGAL - IVORY CORST
DAKAR — ABIDJAN 189

SENEGAL - MOROCCO
DAKAR - CASABLANCA 181

SENEGAL - PORTUGAL

DAKAR - LAGOS 246
SESIMBRA — FUNCHAL 131
GOONHILLY 106

PENMARC' H 213

SANTA CRUZ 105

SEVEN MILE POINT - DEVIL'S BEACH 61
FLORIDA CITY 61

EHEFA 133
SHETLANDS - FARDES 133
ORKNEYS 133

SHIKOKU = HONSHU 115

SICILY - CRETE
CATANIA - KHANIA 53

SICILY - GREECE
CATANZARD - LEKHAINA

SICILY — ITALY (MAINLAND}
PALERMD - ROME

SICILY - LIBYA
AGRIGENTD - TRIPOLI

SICILY - MALTA
POZIALO - ST GEORGES

SICILY - SARDINIA
PALERMD - CAGLIARI
TRAPANI - CAGLIARI

SINGAPORE - JAKARTA

SINGAPORE - MALAYSIA — HONG KONG - GUAM
KATONG — KOTA KINABALU - DEEP WATER
BAY = TUMON BRAY

SINGAPORE - MALAYSIA - THAILAND
KATONG — KUANTAN - SONGKHLA -
PHETCHABURI

SINGAPORE, REPUBLIC OF - PHILIPPINE REPUBLIC
KATONG - CURRIMAD

SONGKHLA - KUANTAN
PHETCHABURI

SOPELANA — GOONHILLY

SOUTH AFRICA - ASCENSION - CAPE VERDE IS. -
CANARY ISLANDS - PORTUGAL

SOUTHBOURNE - L'ANCRESS BAY

SOVIET UNION
OKHOTSK - NIKOLAYEVSK

SOVIET UNION - JAPAN
NAKHODKA - NADETSU

SPAIN
BARCELONA - PALMA
CHIPIONA - LAS PALMAS
CONIL - LAS PALMAS - SANTA CRUZ
LAS PALMAS - PUERTO DEL ROSARIOD -
ARRECIFE
LAS PALMAS - TENERIFE
SAN FERNANDO - SANTA CRUZ
VALENCIA - PALMA

SPAIN - ALGERIA
PALMA - BORDJ-EL-KIFFAN

SPAIN - BRAZIL
GRAN CANARIA - RECIFE
SPAIN - ITALY
BARCELONA - GENOA
PISA
ROME
ESTEPONA - PALOD
SPAIN - U.K.
BILBAD - GOONHILLY

RODILES — LANDS END
SOPELANA - GOONHILLY

SPAIN - U.S.
CONIL - BREEN HILL

SPAIN - VEVEIUELA
AGUIMES - CAMURI

SPIEKEROOG - WINTERTON

ST T 1

BT T &

STJERNESKANSEN - HALSSHKOV
STORNOWAY - GRIRLOCH
STRABATHIE - 0OS

SUE WOOD BAY - MEDWAY HARBOR
SURUGA - ASANAMI

SUVA - KEAWAULA - PORT ALBERNI - VANCOUVER
TAKAPUNA - MURIWAI - BONDI

SWEDEN
HORNSUDDE - FRIDTORP

SWEDEN - GERMANY
MALMO - BURG
GROSBENBRODE
TRELLEBORG - BURG

99

177

101

21

241

52
=t==3

73

251

196

251
251

158

185
136

197

139

elie
1486
113
119
158

111

183
174
T2
92
112
91
20
118
115
59
59
165

183
191
155



SWEDEN - U.K.
GOTEBORG - MIDDLESBROUGH

BYDNEY - AUCKLAND
EYDNEY MINES - CLARENVILLE - OBAN

SYRIA - GREECE
TARTOUS — HERAKLION

ACRONYMS; BYSTEM NAMES
TAGIDE
TAIBU
TAILU
TASMAN
TAT

1
2
3
4
S
&
7

TELPAL

TPC 1
2

TRANSCAN

GEOGRAPHIC IDENTIFICATION
TAIBU
TAILEN - TIENTSIN
TAILU

TAIWAN - GUAM
TOUCHENG - AGANA

TAIWAN = OKINAWA
CAMP MCCAULEY - FORT BUCKNER
TOUCHENE - GUSHIKAMI
TAKEHARA — HIGASHINOG
TAKAPUNA - SUVA
TANGUISEBON POINT - BALER
CHINEN
MAKAHA

NINOMIYA
WAKE

TARTOUS - HERAKLION
TASMAN
TAT

1
2
3
4
S5
6
5

TEL AVIV - MARSEILLE
PALO

TELPAL
TENERIFE - LAS PALMAS

TETOUAN - CANET PLAGE
MARSEILLE

THRILAND - MALAYSIA - SINGAPORE
PHETCHABURI - SONGKHLA -
KUANTAN - HATONG

THAILAND - VIET NAM
BAN SATTAHIP - VUNB TAU

THISTED - KRISTIANSAND
SCARBORDUGH

THULE - CAPE DYER
WHITE BAY

TIENTSIN - THAILEN

43
39, 166
30

234

SYSTEM
REFERENCE
NUMBER
213
231
220
166

30

41

&2

78
111
167
255
156

68
153

1ze

231
i61
2z2a

238

117
2e9

59
70
153
153

68

&89

24, 86
136

35
65

161

TOKUNOSHIMA - AMAMI OSHIMA
TOKYD BY-PASS

TORSHAVN = BAIRLOCH
LERWICK
VEBTMANNREYJAR

TORTOLA - BERMUDA
BREWERS BAY - DEVONSHIRE BAY

TOUCHENG - ABANA
CURRIMAO
GUSHIKAMI

TOULON - AJACCIO
TOURI - UEND
TOWYN BAY - DOLLYMOUNT
TPC 1
2

TRANSCAN
TRAPANI - CABLIARI

TRELLEBORG - BURG
GROSSENBRODE

TRIPOLI - AGRIGENTOD
BENGHAZI
LA SEYNE

TSUSHIMA BY-PASS
TESUSHIMA - IKI - KYUSHU

TUCKERTON — LANDS END
ST HILIARE-DE-RIEZ
WIDEMOUTH

TUCKTON BRIDBE - ST HELIER
BT PETER PORT

TUMON BRY - DEEP WATER BAY
MADANG - CAIRNS

TUNISIA
KELIBIA - BOU FICHA

TUNISIA - FRANCE
BIZERTE — MARSEILLE
MARTIBUES
PERPIGNAN

TUNISIA - ITALY
KELIBIA - PANTELLERIA - MAZARRA

TURKEY - ITALY
ANTALYA - CATANIA

GEOGRAPHIC IDENTIFICATION
UCHIURA BAY
UEND - BUSHIKAMI

TOURI
UGBERBY - VRAKVIKA

UNITED KINGDOM
COLWYN BRY - DOUBLRAS

L ASTER
DEEP SEA TRIALS, FIBER OPTIC
GAIRLOCH - STORNAWAY
HOLYHEAD - PORT ERIN
KIRKMELL - LERWICK
LARNE - PORT PATRICK
LOCH FYNE SEA TRIAL, FIBER OPTIC
TUCKTON BRIDGE - ST HELIER

8T PETER PORT

U.K. = BELGIUM
BROADSTAIRS — MIDDELKERKE
DUMPTON GAP - MIDDELKERKE
ST MARGARETS BAY - LA PANNE
ST I1DESBALD

U.K. - CANADA
OBAN - CLARNVILLE - SYDNEY MINES
CORNER BRODK
WIDEMOUTH - HALIFAX

U.K. = CHANNEL ISLES

228
142
54
54

a2
238
209

231
16,17

&8
153

iz2e
32

155
191

101
207
188
187
255
78
38,93
130
73

73

23

17
249
157

26

174

SYSTEM
REFERENCE
NUMBER
o8

164
a3t

186






WET WRSH A
c

WEYBOURNE - FANO

WHITE BAY - CAPE DYER
THULE

WIDEMOUTH = HALIFAX
TUCKERTON

WILLEMSTAD - SINT MAARTEN
WINTERTON - BORKUM
FAND
FEDDERWARDEN
LEER

MARDE
ROMOD

ACRONYMS; SYSTEM NAMES
YAHATAND LOOP

BEDBRAPHIC IDENTIFICATION

YAKUBHIMA - IBASUKI
YAMAZAKI - KIKONAI

YINSTAY BAY - VOE OF SOUND

YOKOBUKA - ITOH

7
-1

12,37

47
&5

144
&2

139
64, 66
184
64, 66

T4
221

BYSTEM
REFERENCE
NUMBER

116,212

235
141
133

148

58

GEOBRAPHIC IDENTIFICATION

ZAMAMI - GIMA

GINOWAN

BYSTEM
REFERENCE
NUMBER

123
123



SEACABLE SYSTEM DATA PROFILES

Definitions of Terms

The format in which the data are presented
in the following section has been designed to pro-
vide information most useful to the scholar and
engineer concerned with the study of world tele-
communications technology and economics.

Definitions of the data items follow here; de-
finitions of terms in general will be found in the
glossary at the end of the book.

Official Name of the System

The name generally used by the owners of
the system, or the name taken from List of Ca-
bles Forming the World Submarine Network, the
official publication of the International Telecom-
munications Union, Geneva, or, in the absence of
these, the name descriptive of the system in geo-
graphical terms.

System Reference Number

Assigned from the data bank of the contractor
for this publication, in which numbers are gener-
ally in chronological order.

Ac ronym

As found in the above-named List, or as gen-
erally used by the owners

Other Names

Other names are mentioned if in common use
and if thought to be helpful to the reader.

Country

The name of the nation or other political en-
tity in whose territory the cable lands.

Terminus

The name of the location of the cable termi-
nal station (where the transmission frequencies
are derived and from where system power is fed).
The "A'" terminus is that from which the lower
band of transmission frequencies is sent in a bi-
directional coaxial analog system. In the case of
multi-link systems the A termini are named in
the remarks.

Landing Point

The name of the place at which the cable
comes ashore, if different from the terminus.

Coordinates

The latitude and longitude of the landing.

Owner
potia B2 8

The name appearing in the before-mentioned
List, or as otherwise determined by the contract-
or for this publication.

I. R. U, Holders

The names of the holders of Indefeasible
Rights of Use. To the extent consistent with avail-
able space, abbreviations have been avoided, but
when abbreviations appear whose meanings are
not readily evident , they may be found in the
list of abbreviations at the end of the data profiles.

Circuits Held

The number of circuits held by the owner(s)
for his or their own services, or by L. R, U. hold-
ers, Circuits held plus circuits leased equal total
circuits. The letter "h'" denotes half-circuit, re-
presenting a one-half interest in the cost of a ca-
ble circuit from terminal to terminal.

Lessees
ol i, o

The names of the lessees of circuits.

Circuits Leased

The number of circuits leased,

Date in Service

The year in which the system in its current
(1984) configuration was placed into operation.

Date of Retirement

The year in which the system ceased opera-
tion.

Nature of Service

Whether commercial, military, experimen-
tal, or whatever, as designated by the owner or
generally understood in the telecommunications
community.

Cable Miles

The length of the cable from terminus to
terminus, in miles of 6087 feet.
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SFACABLE SYSTEM DATA PROFILES

Definitions of Terms (Continued)

Single or Twin

Whether one bi-directional or two uni-direct-
ional cable were used, in the case of the older an-
alog coaxial cable systems.

Number of Equalizers

The number of submerged equalizers in ana-
log coaxial systems.

Equalization Method

Brief description of equalization procedures
during cable laying.

Nominal Voice-Circuit Capacity, Non-TASI, as
Originally Configured

The number of voice circuits capable of be-
ing transmitted at the time of the initiation of
service,

Channel Spacing, Initial

The spacing in kiloHertz between channel car-
riers at time of placing into service.

Terminal Equipment Manufacturer

The name of the entity or entities producing
the major portions of the cable system terminal
equipment.

Construction Contractor

The name of the entity who had the responsi-
bility to the owners for the satisfactory execution
of the whole project and for the guaranteed elec-
trical performance of the system when completed;
a "turnkey' or prime contractor, or one of a
group of owners acting for the group, or a sole
owner acting for himself,

Power Feed Mode

Whether fed from one or both ends.

Nominal Voltage

The value of the DC potential difference
from end to end, expressed as a single number
for single-end feed, and as a two-part number
for double-end feed.
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System Current

The value of the current fed to the system.

TASI

If applied, the designation of the TASI system,
the number of circuits to which it is applied, and
the number of circuits obtained from the TASI ap-
plication, the total number of circuits available
for traffic, and the year in which TASI was appli-
ed,

System Type

The designation given by the system design-
er or the designation of the repeater type, or
other designation generally in use and recognized.

Cableship(s) Used

Name(s) of the principal cableship(s) used for
the installation. Minor auxiliaries or temporarily-
improvised cableships are not named.

Cable Description

Description of the "main'" or principal por-
tion, as distinct from shallow-water portions or
land-cable lengths,

Cable Size

The outside diameter of the dielectric, in the
case of coaxials; the outside diameter of the whole
cable structure in the case of fiber optic cables.

Cable Manufacturer

the name of the entity or entities producing
the major portion of the cable.

Repeater or Regenerator Physical Description

Whether one or a string of containers; whe-
ther flexible in the sense of having joints between
containers or because of the attachment of the ca-
ble by gimbals, or inflexible, in the case of cable
attachments without gimbals; unidirectional or bi-
directional, and if transistorized, in the case of
the older analog systems.

Number of Repeaters or Regenerators

The number of repeaters or regenerators in
the system from terminus to terminus.



SEACABLE SYSTEM DATA PROFILES

Definitions of Terms (Continued)

Repeater or Regenerator Spacing

The nominal, or average, or general cable
distance between units.

Repeater or Regenerator Manufacturer

The name of the entity or entities producing
all or significant numbers of the submerged elec-
tronic units.

Transmission Frequencies

The frequencies assigned for the system trans-
mission bands, in the case of analog systems, ex-
pressed in kiloHertz.

Nominal Transmission Bandwidth

The extent in kiloHertz of the A-B and the
B-A transmission bands excluding out-of-band
pilots and service channels, applicable in instan-
cies of analog systems.

""Transistorized'" and ""Solid State''

There have been no commercial submarine
telephone cable systems placed in service any-
where in the free world using thermionic vacuum
tubes since 1973, A transition in usage of terms
was made between the 1975 and the 1980 editions
of this book, from '"'transistorized" to "solid
state'', but the terms may be used interchange-
ably. Because all submerged electronics are now
universally solid-state, this will not be repeated
on the data sheets covering systems coming into
service since 1980,

Transmission Wavelength (Fiber Optic Systems)

In the case of light-guide fiber-optic systems
the nominal wavelength expressed in microns.

Transmission Bit Rate (Fiber Optic Systems)

The nominal digital transmission speed in
megabits per second.

Cost

The reasonably-accurate approximation of
the cost of the systermn at the time it was built, in
then-current U.S. dollars, shown as "total'', and
a reasonably-accurate distribution of the total
cost among cable, submerged electronics, ter-
minal and power feed equipment, terminal sta-
tions (excluding land), and installation.
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Cost (Continued)

Precise cost figures are seldom available in
published media, but owners and builders will
have the most reliable cost data, of course.
Sometimes there are reasons for reticence which
have been respected.

Insome instances in which precise cost data
have not been forthcoming, the contractors for
this book have generated representative figures
based on experience in the industry.

System Design Life

This is shown by the number of years given
by some responsible entity (owner, builder, manu-
facturer) as the design life objective, or the num-
ber of years for which the system has been design-
ed for reasonable maintainability, without serious
deterioration of cable or submerged electronics,
nor serious degradation of transmission perform-
ance,

Place Names and Orthography

Place names are generally the English ver-
sion (i. e,, Rome for Roma). Execptions appear
in cases of owner preference, or to include wide-
ly-known designations. Spelling and usage are in-
tended to follow American idiom.
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continued
OWNER United States Government
CIRCUITS HELD all
| RU HOLDERS none
CIRCUITS HELD
LESSEES fione
CIRCUITS LEASED

) ) REFEATER ABR:10nm

REPEATER DESCRIPTION monocontainer inflexible bidirectional SPACING n~ a0
NUMBER OF
REPEATERS BB 21 Sl 19

REPEATER MANUFACTURER Standard Telephones & Cables Limited

NUMBER OF

AB none B C none
EQUALIZERS

EQUALIZATION METHOD

TERMINAL EQUIPMENT MANUFACTURER  Standard Telephones & Cables Limited

SOWER FEED MODE AH double p double

end end
NOMINAL VOLTAGE  600/600 1000/1000 csurgm*‘?fé?gjifﬁ 2
NOMINAL VOICE CIRCUIT CAPACITY, NON-TASI, INITIAL g%zzg now 2:2 ::::T‘:GL miTiaL 4 kHz now 4 kHz
Tasi TYPE -  CIRCUITS USED 5 CIRCUITS DERIVED - TOTAL CIRCUITS o DATE APPLIED -
RENARIE The system as originally built had a station at San Salvador.In 1970 this station was

closed, the cable was withdrawn, and joined in the sea with the addition of 1 repeater.

CONSTRUCTION CONYRAETOR  Standard Telephones & Cables Limited CABLESHIP' jouy w MACKAY

USED:

CosT $ MILLION
CABLE 4.3
SUBMERGED ELECTRONICS 1.8
TERMINAL AND POWER FEED 0.7
TERMINAL STATIONS 0.6
INSTALLATION 0.6

TOTAL 8.0
SYSTEM DESIG.N LIFE 20 years



















































































































NOT IN SERVICE

SEACABLE SYSTEM DATA PROFILE e ]17

NUMBER
OFFICIAL
el ) ACRONYM
= s Taiwan-Okinawa ONY 1JCcs
OTHER B ) _
NAMES Integrated Joint Communication System No. |
COUNTRY A Padwan COUNTRY B Okinawa
TERMINUS A Carmp McCauley TERMINUS B Fort Buckner
LANDING POINT A Camp McCauley LANDING POINT B Futenma
COORDINATES A 25913 Nx 121939 & COORDINATES B 26°18! N x 127%46! T
OWNER (when built) U.S. Government CIRCUITS HELD a1
The system waz retired from service prior to 1980, in which year the U. §.
Government Surplus Property Office offered the system for sale by internatiounal
tender. It was purchased by private interests,
DATE IN 2 NATURE OF . CABLE - SINGLE . SYSTEM
service 1971 service military miLes 363 or Twin  sinzle Type  Z60S
CABLE DESCRIPTION armored polyethylene coaxial CABLE SIZE 0,62" 15.7 mm
CAB LESHIPS
CABLE MANUFACTURER Simplex Wire & Cable Company USED: NEPTUN (3), OMEGA
REPEATER ) o NUMBER OF REPEATER
DESCRIPTION monocontainer [lexible bidirectional REPEATERS spacing 17 nm

REPEATER MANUFACTURER U. 5. Underseas Cable Corporation

NOMINAL TRANSMISSION BANDWIDTH 240+240 kHz TRANSMISSION FREQUENCIES 24-2644312-552 kHz

NUMBER OF EQUALIZERS | EQUALIZATION METHOD computed and assembled on board
8 CHANNEL
NOMINAL VOICE CIRCUIT CAPACITY, NON-TASI, INITIAL 60 now 60 spacing 'NITIAL 4 kHz now 4 kHz
Al
TERMINAL EQUIPMENT MANUFACTURER FESADE-F &G Fernmelde- SR IR HON usucc
anlagen GmbH CONTRACTOR
POWER FEED MODE single end NOMINAL VOLTAGE 2000 SYSTEM CURRENT 0.426 A
TAS! TYPE - CIRCUITS USED - CIRCUITS DERIVED - TOTAL CIRCUITS - DATE
APPLIED
cosT $ MILLION
CABLE L7
SUBMERGED ELECTRONICS 1.1
TERMINAL AND POWER FEED 0.9
TERMINAL STATIONS 0.7
INSTALLATION 0.7 i
TOTAL 5ol \ /'
NHA
= TRAKG
SYSTEM DESIGN LIFE 25 years a8
VUNG TAL
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SEACABLE SYSTEM DATA PROFILE . u168

NUMBER
OFFICIAL
B France-U, K, 1
OTHER
NAMES Courseulles-Eastbourne
COUNTRY A France COUNTRY B England
TERMINUS A Courseulles TERMINUS B Eastbourne
LANDING POINT A Graye-Sur-Mer LANDING POINT B Cuckmere
(s] ' 0 N [s] o
COORDINATES A 49 20'N x 00 28'W COORDINATES 8 50 45'N x 00 09'E
OWNER A Administration of Posts and Telecommunications CIRCUITS HELD 3440h
OWNER B British Post Office CIRCUITS HELD 3440h
I RU HOLDERS See page opposite

CIRCUITS HELD

LESSEES

CIRCUITS LEASED

DATE IN _ NATURE OF . CABLE SINGLE | SYSTEM
service 1976 sErvice Sommercial MiLes 104 oR Twin Single Typg S5
CABLE DESCRIPTION armored polyethylene coaxial CABLE SIZE 1,00" 25,4 mm
CABLE MANUFACTURER Les Cables de Lyon CABLESHIP USED: VERCORS
REPEATER . . NUMBER OF REPEATER

iner Hexible bidirests ——— )
i, monocontainer flexible bidirectional solid-state REPEATERS 26 SEACING 4,4 nm
REPEATER MANUFACTURER Compagnie Industrielle de Télécommunications CIT ALCATEL

NOMINAL TRANSMISSION BANDWIDTH 10562+10562 kHZTRANSMISSION FREQUENCIES 812-11464+14576-25228 kHz

NUMBER OF EQUALIZERS 2 EQUALIZATION METHOD remote controlled

CHANNEL
NOMINAL VOICE CIRCUIT CAPACITY, NON-TASI, INITIAL 3440 now 3440 spacing, 'NITIAL 3kHz now 3 kHz
U

CONSTRUCTION

A . -
TERMINAL EQUIPMENT MANUFACTURER CIT ALCATEL CONTRACTOR SUBMARCOM
POWER FEED MODE double end NOMINAL VOLTAGE 500/500 SYSTEM CURRENT 0.365 A

DATE
TAS!I TYPE . CIRCUITS USED - CIRCUITS DERIVED - TOTAL CIRCUITS ABBL)ED

COLH?N BAY COVEHITHE

coSsT $ MILLION
ALDEBURGH

HOLYHEAD

DM LR G

1 ‘.‘,
S b N /miboELKEnKE
SUBMERGED ELECTRONICS 1.8 “""‘""‘
7 vEURNE
£ 178
TERMINAL AND POWER FEED 1.6 i

TERMINAL STATIONS =

INSTALLATION 0.5 ST VALERY EN CAUX

TOTAL 7.0

COURSEULLES

SYSTEM DESIGN LIFE 25 years
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FUTURE PROJECTS,

This book contains detailed information on
all submarine telephone cable systems meeting
the previously-described criteria for inclusion,
that were in service by the end of 1983, Addition-
ally, there are nine projects under way that will
have been completed in 1984, expected to come
into service during the preparation of this vol-
ume. They are described in the degree of detail
available.

Beyond 1984 there are thirteen other pro-
jects committed for construction that are invary-
ing stages of preparation, to come into service
during 1985 through 1988. Further, there are
scores of projects that have come into considera-
tion by one means or another, that have not yet
reached the stage of agreement to merit catego-
rization as ""committed". Some are ""pending",
meaning that negotiations among the potential
owners are in progress; others are '""deferred",
those still under consideration but upon which
action has been suspended.

Finally there is a great collection of projects
once considered but no longer pursued, or that
have been rendered unnecessary by construction
of other facilities serving the originally-perceiv-
ed needs for traffic, which are categorized as
"indefinite''. Also in this group are those specu-
lative projects foreseen as possibly necessary at
some future time, often promoted--quite reason-
ably--by the seacable system manufacturers and
construction contractors.

UNDERSEA CABLE SYSTEMS

A word about project identification is in or-
der: to avoid the ambiguities at risk in any
scheme of listing and indexing, each discretepro-
ject (whether gne link between two destinations or
a series of links to carry traffic between sever-
al locations along the route) is given a project re-
ference number which is retained until the result
of the project--the completed system-- is put in-
to service. When a project becomes identifiable,
through releases to technical or financial media
or from other sources judged reliable, the num-
ber enters the data base, at first serially. Then
as more information may accrue about the pro-
ject, its category within the data system may be
altered. These mutations are confined to the in-
ner workings of the data system; however, an
inevitable consequence is an accumulation of
"unassigned numbers' appearing in the sequen-
tial listing. These are purposely left in to main-
tain flexibility as the status of the project may
change.

A '"project" graduates into a '"'system'' when
installation is finished and the facility is placed
into service.

%

3

3*
o

The following tabulations are, first, a list-
ing of projects by category, i.e., pending, de-
ferred, etc., in roughly chronological order.
This is followed by an index of project geograph-
ic identification in alphabetic order.
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PROJECT

REFERENCE

NUMBER IDENTIFICATION

258 BAHRAIN - GATAR - U.A.E.
MANAMA - SUMAISMAH -

2539 SPAIN - BELGIUM "“MERIDIAN"
VILLAVICIOSA - VEURNE

260 JAPAN
NINOMIYA - OKINAWA

261 CANADA - HAWAII - FIJI - NORFOLK

NEW ZEALAND - AUSTRALIA

262 U.K. = NETHERLANDS 11
ALDEBURGH - DOMBURG

263 NUMBER UNASSIGNED

264 JAPAN
DEEP-SEA TRIAL NO. 1

265 FRANCE

266 GRAND CAYMAN - CAYMAN BRAC
TURTLE BEACH - CAYMAN BRAC

267 MALAYSIA — INDONESIA
PENANG - MEDAN

268 NUMBER UNASSIGNED

269 SINGAPORE - HONG KONG -

"ASEAN S-H-T"

CHANGI - DEEP WATER BAY - TOUCHENG

z7a U.K. - BELBIUM 5

arl NUMBER UNARSSIGNED

LIST OF COMMITTED, PENDING, DEFERRED,
AND INDEFINITE PROJECTS

By Category, and in Approximate Chronological Order,

CATEGORY

COMMITTED

PENDING

DEFERRED

INDEFINITE

COMMITTED PROJECTS

ABU DHABI

"ANZICAN"

(FIBER OPTIC)

From January 1, 1984 Onward

PROJECT
REFERENCE
SITUATION NUMBERS
UNDER CONSTRUCTION, UNDER CONTRACT,
UNDER OWNERS' AGREEMENT TO BUILD 258 - 284
DURING NEGOTIATIONS BETWEEN POTENTIAL
OWNERS FOR AGREEMENT TO BUILD 285 - 308
STILL UNDER CONSIDERATION BY POTENTIAL
OWNERS, BUT ACTION SUSPENDED 303 - 332

PROJECT ONCE PROPOSED OR CONSIDERED, BUT

WITH ND ENSUING AGREEMENT TO BUILD, OR

SUPERCEDED BY OTHER CONSTRUCTION; ALSO
CONTEMPLATED POSSIBLE FUTURE REQUIREMENTS 333 - 429

SCHEDULED
SERVICE

DATE

1984

1984

1984

1984

1984

1984

PORT GRIMAUD - ANTIBES (FIBER OPTIC) 1984

CHINA, REP OF

1984

1984

1985

BROADSTAIRS -~ OOSTENDE (FIBER OPTIC) 1985

2735

276

e77

278

a79

=0
281

zaz

283

284

NUMBER UNASSIGNED

SPAIN (CANARY ISLANDS)
ALTAVISTA - CANDELARIA (FIBER OPTIC)

FRANCE
MAINLAND - CORSICA (FIBER OPTIC)

MALAYSIA
KUCHING - KOTA KINABULU

AUSTRALIA - INDONESIA - SINGAPORE
“"ASEAN A-I-§"
PERTH - JAKARTA - CHANGI

NUMBER UNRSSIGNED

PHILIPPINE REP - MALAYSIA - THAILAND
CURRIMAD - KOTA KINABULU - SONGKHLA

PAKISTAN - U.A.E
KARACHI - FUJAIRAH

BAHRAIN - KUWAIT

INDIA - U.A.E.
BOMBAY - FUJAIRAH

U.8. - EUROPE "TAT 8" (FIBER OPTIC)
TUCKERTON - BRANCHING UNIT; THENCE
TO WIDEMOUTH AND TO PENMARC'H

FRANCE - PORTUGAL
PENMARC'H - SESIMBRA

SINGAPORE - MARSEILLE "SEA-ME-WE"
TOTAL PROJECT
(SINGAPORE - MEDAN PORTION 1984)
(DJIBOUTI - JEDDAH PORTION 1985)

(MEDAN -~ COLOMBO PORTION 19835)
(COLOMBO - DJIBOUTI PORTION 1986)
(JEDDAH - SUEZ PORTION 1986)

(ALEXANDRIA - PALERMO POR. 1987)
(PALERMO - MARSEILLE PORTION 1988)

1985

1985

1985

1986

1387

1987
1387

1987

1988

19688

1388



PENDING PRDJECTS

PROJECT
REFERENCE
NUMBER IDENTIFICATION
285 UNITED STATES
FLORIDA - VIRGIN IS. 4 (FIBER OPTIC)
286 U.S. (HAWAII) - MARCUS IS.; THENCE BRANCHING
TO GUAM AND JAPAN "TPC 3" (FIBER OPTIC)
287 NUMBER UNASSIGNED
288 ITALY - LIBYA
CATANIA - TRIPOLI
289 U.S. (FLORIDA) - DOMINICAN REP — JAMAICA
FLORIDA CITY — PUERTO PLATA - KINBSTON
(FIBER OPTIC)
290 ITALY - MOROCCO
PISA - TETOUAN
291 U.S. (GUAM) — PHILIPPNE REP 2
AGANA - BALER (FIBER OPTIC)
292 NUMBER UNASSIGNED
293 U.S. (FLORIDA) - HONDURAS
FLORIDA CITY - PUERTO CORTES
(FIBER OPTIC)
294 U.S. (VIRGIN IS.) - VENEZUELA 3 (FIBER OPTIC)
295 NUMBER UNASSIGNED
296 NUMBER UNASSTGNED
297 DENMARK
NYKOBING - RONNE
298 MALAYSIA
KUANTAN - KUCHING 2
299 JAMAICA - PANAMA - COLOMBIA (FIBER OPTIC)
300 U.S. - JAMAICA (FIBER OPTIC)
201 U.S. - EUROPE “TAT 9" (FIBER OPTIC)
308 UNITED STATES
MAINLAND - HAWAII “HAW 4" (FIBER OPTIC)
303 IVORY CDAST - SENEGAL 2
304 FRENCH SOMALIA - OMAN
305 NUMBER UNASSIGNED
306 DENMARK - POLAND 2 (FIBER OPTIC)
307 JAPAN — HONG KONG (OR PHILIPPINE REP)
208 ITALY

ROME — SARDINIA

354

DEFERRED PROJECTS

PROJECT
REFERENCE
NUMBER IDENTIFICATION
323 ITALY - GREECE 3

CATANIA - LEKHAINA
310 ITALY - TUNISIA 2

NAPLES — TUNIS
311 SPRIN - ALGERIA 2

PALMA - BORDJ-EL-KIFFAN
312 ISRAEL - ITALY 2
313 NUMBER UNASSIGNED
314 SPAIN - FRANCE

BARCELONA - MARSEILLE
315 SPAIN - GREECE
316 NIGERIA

LAGOS - PORT HARCOURT
317 NUMBER UNASSIGNED
318 JAPAN

HACHIJD - OGASAWARA
319 NIGERIA - CRAMEROUN
3ze NUMBER UNRSSIGNED
321 MALAYSIA - PHILIPPINE REP
322 NUMBER UNRSSIGNED
323 NUMBER UNASSIGNED
324 NUMBER UNASSIGNED
325 FRANCE - ALGERIA 5 (FIBER OPTIC)
326 NUMBER UNASSIGNED
327 COSTA RICA - EL SALVADOR

328-332 NUMBERS UNRSSIGNED



PROJECTS WITH INDEFINITE STRATUS PROJECTS WITH INDEFINITE STATUS

(CONTINUED)
PROJECT
REFERENCE PROJECT
NUMBER IDENTIFICATION REFERENCE
NUMBER IDENTIFICATION
332 ISRAEL - LEBANDN are EUROPE - SOUTH AFRICA (FIBER OPTIC)
334 CANADA - GREENLAND 373 EUROPE - SDUTH AMERICA (FIBER OPTIC)
335 NUMBER UNASSIGNED 374 U.K. - BELGIUM & (FIBER OPTIC)
336 PHILIPPINE REP - VIET NAM 375 U.K. — DENMARK 4 (FIBER OPTIC)
337 NUMBER UNASSIGNED 376 DENMARK — IRELAND (FIBER OPTIC)
338 NUMBER UNASSIGNED 377 GERMANY - SWEDEN 4 (FIBER OPTIC)
339 NUMBER UNRSSIGNED 378 DENMARK - NORWAY 5 (FIBER OPTIC)
340 MORDCCO — EASTERN MED "MABHREB - MASHREK" 379 DENMARK DOMESTIC (FIBER OPTIC)
341 JAPAN 3ge SWEDEN DOMESTIC (FIBER OPTIC)
SHIKOKU - KYUSHU
(HARUDO - MNAOTAKE IDE) 281 SWEDEN - GERMANY DEM. REP. (FIBER OPTIC)
342 SPAIN - ITALY 5 382 SWEDEN - FINLAND (FIBER OPTIC)
BARCELONA - ROME
383 NETHERLANDS - DENMARK S (FIBER OPTIC)
343 SINGAPORE - MALAYSIA
KATONG — PENANG 384 SPAIN
PALMA — BARCELONA "PENBAL 3"
344 SPAIN (NDRTH COAST) - FRANCE (FIBER OPTIC)
345 SPAIN - ITALY 6 385 SPAIN
PALMA - IVIZA (FIBER OPTIC)
246 CANADA - U.K. "CANTAT 3" (FIBER OPTIC)
386 SPAIN (MALLORCA) - ITALY (SICILY)
347 U.S. (BUAM) - CHINA, PEOPLE'S REP OF (FIBER ORTIC)
AGANA - SHANGHAI
3a7 FRANCE - PORTUBAL - MDROCCO (FIBER OPTIC)
348 GREECE
ATTICA - SYRODS a8 ITALY
ROME - PALERMD 2 (FIBER OPTIC)
349 BERMANY - U.K. 4
389 SPAIN - ARGENTINA
3se JAMAICA - TORTOLA
390 GREECE - CYPRUS - EGYPT (FIBER OPTIC)
351 PAKISTAN = SRI LANKA
391 ITALY - TURKEY 2 (FIBER OPTIC)
352 SYRIA - EGYPT
392 FRANCE - GREECE 3 (FIBER OPTIC)
353 TURKEY - LEBANON
393 BERMUDA - TORTOLA 2
354 U.K. = IRELAND 3 (FIBER DOPTIC)
394 NUMBER UNASSIGNED
355 U. K. = NORWAY 3
395 NUMBER UNASSIGNED
356 SPAIN - MOROCCO
396 DOMINICAN REP - U.S. (PUERTD RICO / VIRGIN IS.)
357 NUMBER UNASSIGNED (FIBER OPTIC)
358 JAPAN 397 HONG KONG - JAPAN (FIBER OPTIC)
HONSHU - BONIN ISLANDS
398 CHINA, REP OF DOMESTIC (FIBER OPTIC)
359 PORTUGAL
SESIMERA - PONTA DELGADA 399 KORER DOMESTIC (FIBER OPTIC)
360 EGYPT - GREECE 400 CHINA, REP OF = U.S. (GUAM) "TAIGU 2" (FIBER OPTIC)
ALEXANDRIA - HERAKLION (CRETE)
491 PHILIPPINE REP DOMESTIC (FIBER DPTIC)
361 TRINIDAD - GUYANA
402 SINGAPORE - BRUNEI (FIBER OPTIC)
g2 CYPRUS - SYRIA
4@3 INDONESIA DOMESTIC (FIBER ODPTIC)
363 INDONESIA - PHILIPPINE REP
. 404 HONG KONG - PHILIPPINE REP 2 (FIBER OPTIC)
364 U. 8. (VIRGIN 15) - COSTA RICA
405 PHILIPPNE REP - SINGAPORE "PHILSIN 2"
365 IRAN (FIBER OPTIC)
BANDA ABBAS - CHABAHAR
406 INDIAR - SRI LANKA
366 VIET NAM - SINGAPORE BOMBAY - COLOMBO
367 SAMOA - SOLOMONS 47 U.S.5.R. DOMESTIC (FIBER OPTIC)
368 SPAIN 408 MALAYSIA DOMESTIC (FIBER OPTIC)
MAINLAND -~ CANARY IS "PENCAN 4"
(FIBER OPTIC)
409 ITALY - GREECE 4
369 JAPAN BARI - LEKHAINA (FIBER OPTIC)
HONSHU - SHIKOKU
410 NUMBER UNASSIGNED
370 VENEZUELAR - NETHERLANDS WEST INDIES
CARACAS - CURACAO 411 BRAZIL - SPAIN "BRACAN 2"
371 U.K. - SPAIN 4 (FIBER OPTIC) 412 HOMNG KONG - AUSTRALIA
413 THRILAND

BANGKOK - HAAD YAI

355



PROJECTS WITH INDEFINITE STATUS

(CONTINUED)

PROJECT
REFERENCE
NUMBER IDENTIFICATION
414 SPAIN - CARIBBEAN REGION
415 SAFEC (HISTORIC ONLY)
416 UNITED STRTES

FLORIDA - PUERTO RICO 2
417 SAUDI ARABIA - SUDAN
418 HONG KONG - MALAYSIA — SINGAPORE
419 U.S. (VIRGIN I8) - COLOMBIA
420 SPAIN - GULF OF GUINEA
421 U. 8. (GUAM) - JAPAN (OKINAWA)

AGANA - CHINEN

356

PROJECTS WITH INDEFINITE STATUS

(CONT INUED)

PROJECT
REFERENCE
NUMBER IDENTIFICATION
4aa NORWAY

EGERSUND - EKOFISK
423 U.S. (FLORIDA) - BUATEMALA
424 CHINA, REP OF

DOMESTIC
425 UNITED STATES

VIRGIN IS - PUERTO RICO

UNITED KINGDOM

426 WALES - ISLE OF MAN (FIBER OPTIC)
427 ENGLAND - ISLE OF WIGHT (FIBER OPTIC)
428 NORTH SEA POINT(S) (FIBER OPTIC)
429 WALES - NORTHERM IRELANS (FIBER OPTIC)






INDEX OF COMMITTED, PENDING, DEFERRED,
AND INDEFINITE PROJECTS

(CONTINUED)
D
PROJECT
REFERENCE
IDENTIFICATION NUMEER
DENMARK

NYKOBING - RONNE 2 297

OTHER UN-NAMED DOMESTIC POINTS

(FIBERB OPTIC) 379
DENMARK - IRELAND (FIBER OPTIC) 376
DENMARK - NETHERLANDS 5 (FIBER OPRTIC) 383
DENMARK — NORWAY S (FIBER OPTIC) 378
DENMARK - POLAND 2 (FIBER OPTIC) 306
DENMARK - U.K. 4 (FIBER OPTIC) 375
DOMINICAN REPUBLIC - JAMAICA (FIBER OPTIC) 289
DOMINICAN REPUBLIC - PUERTO RICO/VIRGIN IS.

(FIBER OPTIC) 396
DOMINICAN REPUBLIC - U.S. (FIBER DPTIC) =GR
E

PROJECT

REFERENCE

IDENTIFICATION NUMBER

EASTERN MED - MOROCCO "MASHREK - MAGHREB" 34
EGYPT - BGREECE

ALEXANDRIA - HERAKLION 3e0
EGYPT - SYRIA

ALEXANDRIA - TARTOUS ase
EL SALVADOR - COSTA RICA 327
ENGLAND - ISLE DF WIBHT (FIBER OPTIC) 427
EUROPE - SOUTH AFRICA (FIBER OPTIC) 372
EUROPE - SOUTH AMERICA (FIBER OPTIC) 373
F

PROJECT

REFERENCE

IDENTIFICATION NUMBER

FIJI - AUSTRALIA "ANZCAN 261
FIJI - U.S. (HAWAII) "ANZICAN"

SUVA - MAKAHA 261
FRANCE

ANTIBES - PORT GRIMAUD (FIBER OPTIC) 265

MAINLAND - CORSICA (FIBER OPTIC) 274
FRANCE - ALGERIA S

MARSEILLE - ALGIERS (FIBER DPTIC) 325
FRANCE - BGREECE 3 (FIBER OPTIC) 392
FRANCE - PORTUBAL

PENMARC'H - SESIMBRA 283
FRANCE - PORTUGAL - MDROCCO (FIBER OPTIC) 387
FRANCE - SPAIN

MARSEILLE - BARCELONA 314
FRANCE - SPAIN

ST HILAIRE-DE-RIEZ - SOPELANA 344
FRANCE - FAR EAST "SER-ME-WE" 284
FRENCH SOMALIA - OMAN 304

358

G
PROJECT
REFERENCE
IDENTIFICATION NUMBER
GERMANY, DEMOCRATIC REP - SWEDEN 381

GERMANY, FED REPUBLIC - SWEDEN 4 (FIBER DPTIC) 377

GERMANY, FED REPUBLIC - U.K. # 343
GRAND CAYMAN - CAYMAN BRAC 266
GREECE

ATTICA - SYROS 348
GREECE - CYPRUS - EGYPT (FIBER OPTIC) 390
GREECE - EGYPT

HERAKLION (CRETE) - ALEXANDRIA 360
BREECE - FRANCE 32 (FIBER OPTIC) 392

GREECE - ITALY
LEKHRAINA - BARI (FIBER OPTIC) 409
IA

LEKHRINA - CATAN 209
GREECE - SPAIN 315
GREENLAND - CANADA
SONDERSTROMFJORD - CRAPE DYER 334
GUATEMALA - U.S.
PUERTO BRRRIOS - FLORIDA CITY 423
GUYANA - TRINIDAD
BEDRGE TOWN - PORT-OF-SPARIN 361
H
PROJECT
REFERENCE
IDENTIFICATION NUMBER
HAW 4 302
HAWAII - FIJI “ANZICAN" 261
HONDURAS - U.S. 293
HONG HKONG - AUSTRALIA 412
HONG KONG - CHINA, REP OF "ASEAN S—H-T" 269
HONG KONG - TAPAN 307
HONG KONG - JAPAN (FIBER OPTIC) 397
HONG KONG - MALAYSIA - SINGAPORE 418
HONG KONG - PHILIPPINE REP 2 (FIBER OPTIC) 4@4
HONG KONG - SINGAPORE "ASEAN S-H-T" 269
1
PROJECT
REFERENCE
IDENTIFICATION NUMBER
INDIA - SRI LANKA 406
INDIAR - U.A.E. 281
INDONESIA
UN-NAMED DOMESTIC POINTS (FIBER OPTIC) 4@3
INDONESIA - AUSTRALIA “ASEAN A-I-S" 276
INDONESIA - MALAYSIA 267
INDONESIA - PHILIPPINE REP
MANADD — ZAMBOANGA 363
INDONESIA - SINGAPORE "ASEAN A-I-S5" 276
IRAN
BANDA ABBAS - CHABAHAR 365
IRELAND - DENMARK (FIBER OPTIC) 376
IRELAND - U.K. 2 (FIBER OPTIC) 354






INDEX OF COMMITTED, PENDING, DEFERRED,
AND INDEFINITE PROJECTS

(CONTINUED)
PANAMA - JAMAICA (FIBER OPTIC) 299
PANAMA - COLOMBIA (FIBER OPTIC) 299

PHILIPPINE REPUBLIC i
DOMESTIC, UN-NAMED PODINTS (FIBER OPTIC) 4@1i

PHILIPPINE REP - INDONESIA

ZAMBOANGA - MANADD 363
PHILIPPINE REP - MALAYSIA
CURRIMAD - KUANTAN 321
PHILIPPINE REP - HONG KONG 2 (FIBER OPTIC) 404
PHILIPPINE REP - MALAYSIA - THARILAND 278
PHILIPPINE REP - SINGAPORE "PHILSIN 2"
(FIBER OPTIC) 405
PHILIPPINE REP - U.S. (GUAM) 2
BALER - ABANA 291
PHILIPPINE REP - VIET NAM
CURRIMAD - HAIPHONG 336
POLAND - DENMARK 2
MIELNO - RONNE (FIBER OPTIC) 306
PORTUGAL
SESIMBRA - PONTA DELGADA 359
PORTUGAL - FRANCE
SESIMBRA - PENMARC'H 283
PORTUGAL - FRANCE (FIBER OPTIC) 387
PORTUGAL — MOROCCO (FIBER OPTIC) 387
Q
PROJECT
REFERENCE
IDENTIFICATION NUMBER
@ATAR — BAHRAIN 258
@ATAR - U.A.E. 258
-}
PROJECT
REFERENCE
IDENTIFICATION NUMBER
SAFEC 415

SAMOA - SOLOMON ISLANDS
APIA - TONBA - SUVA - VILA - HONIARA 367

SAUDI ARARBIA - SUDAN 417
SEA-ME-WE 284
SENEGAL - IVORY COAST 2 303
SINGAPORE ~ BRUNEI (FIBER OPTIC) 402
SINGAPORE - HONG KONG - CHINA, REP OF

"ASEAN S~H-T" 269
SINGAPORE - INDONESIA - AUSTRALIA

"ASEAN A-I-B" 276
SINGAPORE - MALAYSIA — HONG KONBG 418
SINGAPDRE - MALAYSIA

SINGAPORE - PENANG 343
SINGAPORE - MIDDLE EAST - WESTERN EUROPE

"SER~ME-WE" 284
SINGAPORE - PHILIPPINE REP "PHILSIN 2"

(FIBER OPTIC) 495
SINGAPORE - VIET NAM 366
SOLOMON ISLANDS - SAMOA 367
SOMALIA - DMAN 304

360

SOUTH AFRICA - EUROPE (FIBER OPTIC) 372
SOUTH AMERICA - EUROPE (FIBER OPTIC) 373
SPAIN
CANARY 1S. (FIBER OPTIC) 273
PALMA - IVIZA (FIBER OPTIC) 285
PALMA - BARCELONA "PENBAL 3"
(FIBER OPTIC) 384
SANTA CRUZ - CONIL "PENCAN 4"
(FIBER OPTIC) 368
SPAIN - ALGERIA 2
PALMA - BORDJ-EL-KIFFAN 311
SPAIN - ARGENTINA
LAS PALMAS - BUENOS AIRES 389
SPAIN - BELGIUM “MERIDIAN" 259
SPAIN ~ BRAZIL "BRACAN 2"
LAS PALMAS - RECIFE 411
SPAIN -~ CARIBBEAN REGION 414
SPAIN - FRANCE
BARCELONA - MARSEILLE 314
SOPELANA - ST HILIARE-DE-RIEZ 344
SPAIN - GREECE 315
SPAIN - GULF OF BUINER 420
SPAIN -~ GULF OF MEXICO 414
SPAIN - ITALY
BARCELONA - ROME (FIBER OPTIC) 342
MALLORCA - SICILY (FIBER OPTIC) 286
SPAIN - MOROCCO 356
SPAIN - U.K. 4 (FIBER OPTIC) 371
SRI LANKA - INDIA
COLOMBD - BOMBAY 406
SRI LANKA - PAKISTAN
COLOMBO - KARACHI asi
SUDAN - SAUDI ARABIA
PORT SUDAN - JEDDA 417
SWEDE!
DOMESTIC (FIBER OPTIC) 280
SWEDEN - FINLAND (FIBER OPTIC) 382
SWEDEN - GERMANY, DEM REP (FIBER OPTIC) 381
SWEDEN - GERMANY, FED REP 4 (FIBER DPTIC) 377
SYRIA - CYPRUS
TARTOUS - LARNAKA 362
SYRIA - EGYPT
TARTOUS - ALEXANDRIA 352
<
PROJECT
REFERENCE
IDENTIFICATION NUMBER
TAT 8 282
TAT 9 301
TPC 32 2a6
TAIWAN — HONG KONG - SINGAPORE "ASEAN S—H-T" 269
THRILAND
BANGKOK - HAAD YAI 413
THAILAND - MALAYSIA - PHILIPPINE REP 278
TORTOLA - BERMUDA 2 393
TORTOLA - JAMAICA 350
TRINIDAD - GUYANA 361
TUNISIA - ITALY 2 (FIBER OPTIC) 310
TURKEY - LEBANON 253



INDEX OF COMMITTED, PENDING, DEFERRED,
AND INDEFINITE PROJECTS

(CONT INUED)
u

PROJECT
REFERENCE
IDENTIFICATION NUMBER
U.A.E. - INDIA 281
U.A.E. - PRAKISTAN 279
U.A.E. - GATAR - BAHRAIN 258

U. K.
ENBLAND - ISLE OF WIGHT (FIBER ORTIC) 427
NORTH SEA (FIBER OPTIC) 428
WALES - ISLE OF MAN (FIBER OPTIC) 426

WALES - NORTHERN IRELAND (FIBER OPTIC) 429

U. K. = BELBIUM 5
BROADSTARIRS - OOSTENDE (FIBER OPRTIC) 270

U.K. — BELGIUM & (FIBER OPTIC) 374
U.K. — CANADA "CANTAT 3" (FIBER OPTIC) 346
U.K. - DENMARK 4 (FIBER OPTIC) 375
U.HK. - GERMANY 4 349
U.K. = IRELAND 3 (FIBER OPTIC) 354
U. K. = NETHERLANDS 11

ALDEBURGH - DOMBURG 262
U. K. = NORWAY 3 355
U.K. - SPAIN 4 (FIBER OPTIC) 371
U.K. - U.S. "TAT 8" (FIBER.OPTIC) 28z
U.K. = U.B. "TAT 9" (FIBER OPTIC) 301

UNITED STRTES
FLORIDA -~ PUERTO RICO & 416
FLORIDA - VIRGIN IS. 4 (FIBER OPTIC) 285
MAINLAND — HAWAII “HAW 4" (FIBER OPTIC) 302

VIRGIN IS. - PUERTO RICO 425
U. 5. (GUAM) — CHINA, PEOPLES REP

AGANA — SHANGHAI 347
U. 8. {(BUAM) - CHINA, REP OF “TAIGU 2"

(FIBER OPTIC) 400
U. 8. (VIRBIN IS) - COLOMBIA

ST THOMAS - BARRANGUILLA 419
U.S. (VIRGIN I5) - COSTA RICA 364
U.S. (FLORIDA) - DOMINICAN REPUBLIC - JAMAICA

(FIBER OPTIC) 289
U. 8. (V. I./P.R.) — DOMINICAN REP (FIBER OPTIC) 396

361

U.8. - EUROPE

“"TAT 8" (FIBER OPTIC) 282

"TAT 9" (FIBER OPTIC) 301
U.S. (FLORIDA) - GUATEMALA

FLORIDA CITY - PUERTO BARRIOS 423
U. 5. (FLORIDA) - HONDURAS (FIBER OPTIC) 293
U. 8. (FLORIDA) - JAMAICA (FIBER OPTIC) 300
U.s. - JAPAN

GUAM - OKINAWA 421

HAWAII - MARCUS IS5. - HONSHU

*TPC 3" (FIBER OPTIC) 286

u.S. - PHILIPPINE REP
AGANA - BALER 2 (FIBER OPTIC) 231

U.S. (V. I. /PUERTO RICO) - VENEZUELA 3
(FIBER OPTIC) 294

U.S.S.R. DOMESTIC, UN-NAMED POINTS(FIBER OPTIC) 407

v
PROJECT
REFERENCE
IDENTIFICATION NUMBER
VANCOUVER - SYDNEY “"ANZCAN" 261
VENEZUELA - NETHERLANDS WEST INDIES 370
VENEZUELA - U,S. (VIRGIN 18) 3 (FIBER OPTIC) 294
VIET NAM - PHILIPPINE REP 336
VIET NAM — SINGAPORE 366
¥
PROJECT
REFERENCE
IDENTIFICATION NUMBER
WALES — ISLE OF MAN (FIBER OPTIC) 426
WALES — NORTHERN IRELAND (FIBER OPTIC) 429
END






DESCRIPTIONS OF COMMITTED PROJECTS
1984 - 1988

Project Reference Numbers 258 - 284

FProject

Reference

Number Description

258 Bahrain - Qatar - U. A, E.

From Manama the 1,50-inch 116-mile co-
axial cable with 18 repeaters stretches to Su-
maismah, Qatar, and then 196 miles to Abu Dha-
bi in the U.A. E, Using cable made by Ocean Ca-
ble Company Ltd. and electronics by themselves
and NEC, the project was carried out by Fujitsu
using cableship IRIS (3). The system provides
1200 circuits at 4 kHz spacing and is to be com-
pleted in 1984,

259 Spain - Belgium

Named MERIDIAN, this project is a joint ef-
fort of CTNE and Belgium, Netherlands, and the
FRG. The 1.47-inch coaxial, provided by Les Ca-
bles de Lyon, runs 723 miles from Rodiles on the
north coast of Spain to St. Idesbald on the Bel-
gian coast near Veurne, with 159 repeaters ap-
proximately 5.3 miles apart. The system, a
French §$25/3, was installed by SUBMARCOM
using electronics supplied by CIT-ALCATEL. It
provides initially 2580 circuits at 4 kHz, and is
scheduled to go into service in 1984. The cable-
ship used: VERCORS.

260 Ninomiya - Okinawa

Called "The Okinawa Cable'", the 1.5-inch
coaxial runs 930 miles from the coast of Honshu
to Gushikama, with 139 repeaters spaced about
7 miles apart. The cable for the CS12M system
was produced by OCC and the electronics to ac-
commodate 1600 circuits at 3 kHz were supplied
by NEC and Fujitsu, The system is owned by
KDD who acted as piime contractor, using their
cableship KDD MARU for the project. The sche-
duled service date is 1984.

261 Canada - Hawaii - Fiji - Norfolk - New
Zealand - Australia

One of the largest single undertakings of a
multi-link transocean system, the project is
designated "TANZCAN". It consists of 4 links of
1.47-inch coaxial cable produced by STC, begin-
ning at Vancouver and running for 2487 miles to
Hawaii, with 343 repeaters, then 3033 miles to
Fiji, with 416 repeaters, then 985 miles to Nor-
folk Island with 138 repeaters, and to Sydney
928 miles with 138 repeaters. The main run

just described is a British NE system produced
and installed by STC to provide 1380 circuits at
4 kHz. Cableships MERCURY and CABLE VEN-
TURE were used.

From Norfolk there is a 1.00-inch coaxial
made by OCC running 654 miles, with 137 re-
peaters, to Auckland, It is a Japanese CS5M sys-
tem with electronics by Fujitsu and NEC, giving
480 4 kHz-spaced circuits.

The Vancouver - Hawaii portion was finished
first, in 1983, and the remainder of the project
is scheduled for completion in 1984.

Participation in the project is widely distri-
buted, the owners being TGC, NZPO, OTC(A),
FINTEL, BTI, PTT France, DBP, Papua NG,
KDD, PLDT, and C&W.

264 KDD First Deep Sea Trial (Fiber Optic)

This 1984 experimental installation was placed
in a water depth of over 7000 meters to the south-
eastward of Honshu, Conducted by KDD using
their cableship KDD MARU, the 24-km cable,
containing 6 single-mode fibers, was made by
OCC and the 2 regenerators were supplied by
Fujitsu and NEC.

265 Port Grimaud - Antibes (Fiber Optic)

Under the auspices of CNET this 1984 exper-
imental installation of a 44-km cable was carried
out by SUBMARCOM using cableship RAYMOND
CROZE. Two regenerators produced by CIT-AL-
CATEL were installed in the S 280 system, Oper-
ating at 1.3jam and 280 Mbps per fiber, it provides
for 7690 circuits.

266 Grand Cayman - Cayman Brac

The 120-mile installation, known locally as
The Brac Connection, is being carried out by C&W
using 0.99-inch coaxial cable and electronics by
STC. To be placed in service before the end of
1984, the cable-laying was to be performed by
C&W's cableship CABLE VENTURE,

267 Medan - Penang

A joint project by P. T.Indonesian Satellite
Corporation and Jabatan Telekorn Malaysia, the
installation was carried out by NEC using cable-
ship KUROSHIO MARU. The 162-mile 1.0-inch
coaxial cable was produced by OCC and the 20
repeaters in it were the contribution of both NEC
and Fujitsu. Service is scheduled for 1984.
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Froject
Reference

Number Description

who are to supply also the system between E t
S projizz”zzep;i;’;:“fﬂe:ond i s and Italy, a ]:ggﬁy-.mile 525 link, the Saudi o
tween Penmarc'h and Sesimbra is under agree- E%ypt 6‘%'mlle 825 SYStew‘“ and theSxi .Lanka -
ment, for service in 1988, Djibouti portion, a 2337-mile 512, and finally the

Italy - France portion, of a capacity not presently

known. The other parts, Sri Lanka - Indonesia
284 Singapore - Marseille "SEA-ME-WE'"! and Djibouti - Jeddah are to be supplied by Fujitsu

This multi-link, multi-owner project will be and STC respectively, a Japanese CS-12M system

one of the largest cable enterprisee ever under- and a British NE 14M. The entire project, includ-
taken. Singapore is to be connected to Medan in ing the overland portion between Suez and Alexan-
1984 viilh s French 525 aoalog syatem, 3¢5 miles 9718, is expected to be Halskied in 1985,

and 1200 circuits, to be supplied by SUBMARCOM,
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Ttaly

Aziendo di Stato per i Servizi Telefonici

Ministero delle Poste e delle Telecomunica-

zione
Viale Europa 160
00144 EUR - Roma

ITALCABLE

Servizi Cablografici Radiotelegrafici e Radio-

elettrici
Via Calabria 46-48, C.P. 2470
00187 Roma A.D,

Ivory Coast

Societé des Télécommunications de Cote
d'Ivoir
Abidjan

Jamaica

Jamintel Centre

Jamaica International Telecommunications
Limited

15 North Street, P.O. Box 138

Kingston

Japan

Kokusai Denshin Denwa Co., Ltd.
KDD Building, P. O, Box No. 1
3-2, Nishi-Shinjuku 2-Chome
Shinjuku-ku, Tokyo 160

Nippon Telegraph and Telephone Public
Corporation

1-6 Uchisaiwai-cho, 1-chome
Chiyoda-ku, Tokyo 100

Lebanon

Direction Générale des Télégraphs et des
Téléphones

Ministere des P, T. T,

Republique Libanaise

Beirut

Libya

International Telecommunications Division
Ministry of Communications

P. O. Box 5095

Tripoli

Malaysia

Telecommunications Cable Operations
International Region, Telecommunications
Department

Jalan Pantai Baru

Kuala Lampur 22-07

Malta

Wireless Telegraphy Branch
Republika Ta'Malta

Auberge de Castille

Valetta

Morocco

Bureau of International Telecommunications
Facilities

Ministry of Posts, Telegraphs and Tele-
phones

Rabat

Netherlands

Central International Telecommunications
Department

Headquarters, Netherlands Postal and Tel-
ecommunications Services

P, O. Box 3000

2500 GA The Hague

New Zealand

Directorate of Overseas Telecommunications
Post Office Headquarters
Wellington

Nigeria
Nigerian External Telecommunications Ltd.
Necom House
15, Marina, P.O. Box 173
Lagos

Norway

Norwegian Telecommunications Administra-
tion

Posthoks 6701, St. Olavs Pl.

N-Oslo 1

Philippines, Republic of the

Fastern Telecommunications Philippines, Inc.
Telecom Plaza, 316 Sen. GilJ. Puyat Ave,
P.O. Box 126 MCC, Makati

Metro Manila

Philippine Long Distance Telephone Company

Department of Overseas Services
PLDT Building, P.O. Box 952
l.egazpi Street, Makati

Rizal

370



Poland

Telecommunications Service Department

Administration of Posts and Telecommunica-

tions
Arshava Ul. Chalubinskiego 4/6
00928 Warszawa

Portugal

Companhia Portuguesa Ridio Marconi
Divisao de Cabos Submarinos

Rua da Madalena, 36, 2° And.

1100 Lisboa

Senegal

Societé des Télécommunications Interna-
tionales du Sénégal TELESENEGAL
Boite Postale 69

Dakar

Singapore, Republic of

Telecoms Headquarters, Comcenter
Republic of Singapore

31, Exeter Road

Singapore 0923

South Africa, Republic of

South Atlantic Cable Company, Pty. Ltd.
Ground Floor, IDC Building

19 Fredman Drive, Sandown, Sandton
P. O. Box 65650, Benmore 2010

Spain

Compania Telefénica Nacional de Espafa
Departamento Internacional

Plaza de Espatia, 4, Apartado 753
Madrid 13

Sweden
Network Department
Swedish Telecommunications Administration
TELEVERKET
S5-123 86 FARSTA

Syria

Etablissement General des Télécommunica-
tions

Republique Arabe Syrienne

Damas

Thailand

International Services Division
The Communications Authority of Thailand
Bangkok, 1051

Tunisia

Bureau des Cables Sous-Marins
Direction de Télécommunications
Rue d'Angleterre

Tunis

Turkey

Technical Department

General Directorate of Turkish PTT
Republic of Turkey

Ankara

United Kingdom

British Telecom International

Submarine Cable and Microwave Systems
Division

The Holborn Centre

120 Holborn

London ECIN 2TE

Cable and Wireless PLC

Cableships and Submarine Systems Division
Mercury House, Theobalds Road

London WC1X 8RX

United States

AT&T Communications, Inc,
340 Mt, Kemble Avenue
Morristown, New Jersey 07960

Defense Communications Agency
Defense Communications System Organization
Washington, D.C. 20305

Fastern Space and Missile Center (AFSC)
Patrick Air Force Base, Florida 32925

FTC Communications, Inc. FTCC
90 John Street
New York, New York 10038

Hawaiian Telephone Company
P.O. Box 2200
Honolulu, Hawaii 96841

Venezuela

Compania Anonima Nacional Teléfonos de
Venezuela CANTV

Apartado Postal 1226

Caracas 101
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ABBREVIATIONS;

AACR
All America Cables and Radio, Inc.
AACRPR
All.America Cables and Radio (Puerto Rico)
ASST
Azienda di Stato per i Servizi Telefonici
AT&T
AT&T Communications, Inc.
BPO
British Post Office
BTG
Bahamas Telecommunications Corporation
BTI
British Telecommunications International
C&W
Cable and Wireless PLC
C&WHK
Cable and Wireless (Hong Kong) Ltd.
CANTV
Cfa, Anénima Nacional de Teléfonos de Ven-
ezuela
CAT
Communications Authority of Thailand
ST
Cfa. Dominicana de Teléfonos
CH
Canton Helvetie (Switzerland)
CIT
Cie. Industrielle de Télécommunications
CNET
Centre National d'Etudes de Télécommunica-
tions
CODETEL
Cia. Dominica de Teléfonos
GO
Canadian Overseas Telecommunications Cor-
poration
CPRM
Cia. Portuguesa Rddio Marconi
CTNE
Cfa. Telefénica Nacional de Espana
CYTA
Cyprus Telecommunications Administration
DBP

Deutsche Bundespost

SHORT NAMES

EMBRATEL
Empresa Brasileira de Telecomunicacoes

ENTE
Empresa Nacional de Telecomunicacionesde
Espana

ENTEL
Empresa Nacional de Telecomunicaciones de
Argentina

ETPI
Eastern Telecommunications Philippines Inc.

EXCOFINA
International Telecommunications Co. Ltd.

F&G
Felten & Guilleaume Carlswerk AG

FC
French Telegraph Cable Company

FCR
France Cable et Radio

FTCC
FTC Communications Inc.

FUJ
Fujitsu Limited
GMCR
Globe Mackay Cables and Radio

GNTC
Great Northern Telegraph Company Ltd,

HTC
Hawiian Telephone Company

INDOSAT
Indonesian Satellite Corporation

INTELCI
Societé des Télécommunications Internation-
ales de Cote Ivoir

IRU
Indefeasible Right of Use

ITA
International Telecommunications Admin-
istration

ITALCABLE
Servici Cablografici Radiotelegrafici e Rad-
ioelettrici S. p. A.

ITDC
International Telecommunications Develop-
ment Corporation
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IET GV
ITT Communications Inc., Virgin Islands

ITTWC
ITT World Communications Inc.

JITL
Jamaica International Telecommunications
Limited

JTM

Jabatan Telekom Malaysia

KDD
Kokusai Denshin Denwa Company Limited

MPT
Ministry of Posts and Telecommunications

NAG
Netherlands Antilles Government

NASC
Nippon Asia Submarine Cable Company

NATDC
Nippon Asia Telecormmunications Develop-
ment Corporation

NEC
NEC Corporation

NL
International Telecommunications, The Neth-
erlands
NSW
Norddeutsche Seekabelwerke AG
NTTPC
Nippon Telegraph and Telephone Public Cor-
poration
NZPO
New Zealand Post Office
OocCcC
Ocean Cable Company Limited
OTC(A)
Overseas Telecommunications Commission
(Australia)
OTE
Hellenic Telecommunications Organization
PERUMTEL
Perum Telekomunikasi Indonesia
PGC
Fhilippine Global Communications Inc.
PHILCOM
Philippine Overseas Telecommunications
Company
PLDT

Philippine Long Distance Telephone Co.

PTY
Administration of Posts and Telegraphs

PW

Press Wireless
RCAGC

RCA Global Communications Inc,
SACC

South Atlantic Cable Company Pty. Ltd.
SCL

Submarine Cables Limitsd
SDTL

Societé de Developement des Télécom-
munications du Liban

SEACOM
Southeast Asia Communications Group

SERT
Service d'Etudes et des Recherches et des
Techniques des P. T. T.

SODETEL
Societé de Developpement des Télécom-
munications du Liban

STC
Standard Telephones and Cables PLC

STICI
Societé des Télécommunications Internation-
al de Cote Ivoir

SUBMARCOM
Les Cables de Lyon and Cie, Industrielle
de Télécommunications CIT-ALCATEL

TAS
The Telecommunications Authority of Sing-
apore

TELECOMS

The Telecommunications Authority of Sing-
apore

TELESENEGAL
Societé des Télécommunications International
du Senegal

TELEVERKET
Central Administration of Swedish Telecom-
munications

TGC
Teleglobe Canada

TRL
Telecommunications Research Laboratories,
Denmark

TRTT
TRT Telecommunications Inc.
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usucc wul
United States Underseas Cable Corporation Western Union International

WECO
Western Electric Company
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cable, repair. Cable of lesser attenuation than
the main cable, which is used in deep water

repairs to permit lengthening of a repeater
section without upsetting the repeater

gain/cable loss relationship.

cable, shore-end.
(single armor or
the water depth

Seacable with heavy armor
double armor depending on
and other conditions) for

mechanical protection in shallow water, and

containing shielding to reduce electromag-
netic interference.

cable splice. The connection between two pieces
of cable including the armor wires (as dis-—
tinct from a cable joint which connects only
the core); the armor wires of armored cable
are normally connected by an overlay splice
where the tensile strength is transferred by
friction between the armor wires of the op-
posite cable ends.

cable, station. The piece of cable sometimes
installed from the end of the land cable to
the cable terminal equipment, inside the
terminal station.

cable tank. Name given to the cylindrically-
configured holds of cable ships; also to
cable storage facilities in factories and
depots.

cable terminal equipment. The apparatus installed
in the terminal stations at the ends of an
undersea cable system.

cable transition. The junction between cable ends

of different designs, e.g. from single armor
to double armor or from shielded to
unshielded cable.

cable transporter. A large movable device with a
motor-driven V-grooved cable sheave and a
jockey wheel to keep the cable in the groove,

or a small linear engine, used to transfer
cable from one tank to another or to haul
cable toward and into the ship during the

cable loading operation.

cable vault. An enclosure usually located in the
basement of the terminal station where the
land cable enters the building hnd where some
excess land cable may be coiled up; sometimes
there is a transition between land cable and
station cable in the vault.

cableship. A ship specially equipped for cable
laying or cable repair; basic equipment com-
prises cable engines, hold-back gear,
dynanometer, cable tanks, bow sheaves, and

fault-location and test equipment.

carrier. A

shortening of the term carrier
frequency, to describe an electrical signal
used to accomplish the translation of

frequency bands.

carrier, commercial telecommunications. The term
applied to an organization whose function is
to render telecommunications service.

carrier, record. The term used in the United
States to distinguish the organizations
dealing with the transmission of the printed
or written word only from those engaged in
the telephone business.

carrier telegraphy. The transmission of telegraph
signals by means of discrete frequencies
allowing the utilization of a wider frequency
band (e.g. voice grade channel) for many
simultaneous telegraph transmissions; see

also multiplex.

caterpillar gear. Industry term to describe the
machinery installed on cable layers con-
sisting of devices with two or more endless
treads which run together tangentially to
grip cable being paid out or hauled in.

center conductor. The inner conductor of the
coaxial structure of seacables; comes in
three configurations: solidcopper wire (for
armored cables), solid copper wire plus sur-
rounding copper tapes (now obsolete), and a
copper tube over a stranded steel member in

armorless cable.

channel. The electrical means for one-way trans-
mission.
chute, stern. The name given to a structure or

device located at the stern of a cable layer,
to provide a guide for the passage of cable
and submerged devices being overboarded,
having a radius of curvature consistent with
the allowable bendine radius of the cable.

circuit. The electrical means for a two-way trans—
mission.
circuit, data. The electrical means for two-way

transmission of binary signals.

circuit, telegraph. Circuit suitable for trans-
mission of binary signals such as teleprinter
signals, wusually obtained by subdividing a
voice circuit into as many as 24 or more
telegraph circuits.

coaxial. Term used in industry as a noun to
designate the assembly of center conductor,
insulant, and outer conductor; the portion
responsible for the cable's electrical
characteristics.

coiling. The process of stowing cable into a

cable tank, by manpower, placing the cable
into flat spiral layers called flakes.

composite center conductor. Industry term to des-
cribe a center conductor composed of solid
copper wire surrounded with several
helically-applied copper tapes. Now cbsolete.
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conductor. Metallic (usally copper or aluminum)
portion of the coaxial.

cone. The structure rising in the center of a
cable tank, in the form of a truncated cone
(conic frustum), around which the cable is
coiled at the inside of a flake. The diameter
of the cone at the top is commensurate with
the allowable bending radius of the cable.
The cone tends to stabilize the load of cable
in the tank against extreme ship movement,
and together with the crinoline aids in the
prevention of tangles or kinks during laying.

core. The center conductor and the dielectric.

concentricity. Important mechanical character—
istics of the core; a measure of the devi-
ation of the <center conductor position

relative to its ideal location in the exact
center of the dielectric cross—section.

conditioning. A process sometimes required to
modify a channel or circuit normally used for
voice communications to make it suitable for
the transmission of high speed binary data.

confidence test. A test of several weeks duration
to which repeaters are subjected before
shipping in order to discover "early ailment"
cases; during the test one or more critical
characteristics of each repeater are con-
tinuously monitored; the repeater may be sub-
jected to hydrostatic pressure at the same
time.

crinoline. Ring-shaped structure which surrounds
the cone and which can be vertically adjusted
so that its distance from the top of the
cable coil can be kept virtually constant;
together with the cone it forms a relatively
narrow opening around the cone through which
the cable is paid out smoothly.

D

data channels; data circuit. Facility for the
one- or two-way transmission of binary data.

datum line. The axis of the cable from the point
it enters the linear cable engine, through
the engine, and tangent to the stern sheave
or chute.

deadman. Industry term for the beach anchor.

deep-sea cable. In the case of armored cable,
that with a minimum amount of armor, suf-
ficient to withstand the tensile forces
during the laying operation but not intended
for protection against physical damage which
is pgenerally considered to be almost non-
existent in deep water; armorless or light-—

weight cable.

depth profile. The graphic description of the
water depth along a seacable route where the
abscissa represents the distance along the
route and ordinate the water depth, usually
at an exaggerated scale.

instrument which makes a
water depth versus time.

recorder. The
continuous plot of
See also echosounder.

depth

dielectric. The insulation
conductor and the outer conductor of the
coaxial structure of a coaxial seacable;
consists usually of high-molecular oly-
ethylene with high insulation resistance and
low dissipation factor.

between the inner

direct burial. The installation of land cable or
shore-end cable directly into the ground with-
out using conduits.

directional filter. A combination high-pass and
low-pass Ffilter with a common branching
point; used to separate the higher and lower
tranmission bands of a bidirectional system.

double armor. The application of two layers of
armor wires to a coaxial, usually done to
provide a high order of abrasion resistance,
and also high breaking strength to resist
parting by dragging anchors and trawls.

drag coefficient. Relates drag forces on a towed
cable to towing velocity and cable diameter;
mostly determined by towing tests.

draw-off gear. The hold-back gear becomes the
draw-off gear when picking up. The draw-off
device rotates (or moves) slightly faster
than the drum, exerting a pull tending to
tighten the turns around the drum.

cable. Industry term to designate the
principal part of a cable engine; the
cylindrical  power-driven and power-braked
member around which the cable passes.

drum,

drum room. Industry term for the location on
board ship where the instrumentation and
control of the mechanical activity of cable
laying is concentrated.

dunnage. Wooden slats or boards that are placed
between layers (flakes)of cable as it is
coiled into a cable tank.

dynamometer. Device to measure cable tension on
board a cable ship during pick-up or pay-out;
consists of a sheave over which the cable
runs, located between the cable engine and
the overboarding sheave or chute, and which
is mechanically connected to a load cell or
sensor of similar function, giving a con-
tinous read-out of tension; in another form,
plate dynanometer, a curved plate offset
upward from the cable datum line, over which
the cable slides, exerting a force propor-
tional to tension, read by a load cell.
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E

earth potential. The difference in potential be-
tween the points on the earth's surface at
the terminals of a cable system.

echosounder. Shipboard equipment which measures
the distance between the ship's bottom and
the ocean floor by sending out ultrasonic
pulses wvia a transucer; the pulses are
reflected at the sea bottom and the echoes
are received with the same transducer; the
elapsed time between sending the pulse and
receiving the echo is a measure of the depth;
a PDR (Precision Depth Recorder) is often
used with the echosounder to provide an
increased degree of accuracy.

engine, cable. Synonymous with the industry term
cable machinery, to designate the facilities

for pick-up and payout of cable from a
cableship.

engine, pay-out. Industry term generally applied
to the mechanism for controlling the over-
boarding of cable and repeaters during a
normal cable-laying operation.

equalization program. Sequence of events to deter—
mine the required ocean block equalizer
characteristics during the laying operation
and the assembly or adjustment or selection
of the equalizer networks; related to system
tests during laying.

equalizer, ocean block. Assembly of networks
placed in a water-tight enclosure and inser-
ted in the cable, which reduce the level
deviations accumulated over an ocean block;
typically they are assembled or adjusted on
board the ship during the laying operation;
mechanically they are practically identical
to repeaters.

equalizers, terminal station. Adjustable netwerks
for equlization and control of transmission
parameters properly controllable at the ends
of the system.

equalizer assembly. Operation on board a cable-
laying ship where equalizers are assembled
during the laying operation after the require-
ment for their characterteristics have been
determined by computation.

equalizer section. A repeater section containing
an ocean block equalizer.

expansion matrix. A computation which reflects
the nonlinear gain behavior of bidirectional
repeaters with a common amplifier for both
directions of transmission; permits the
establishment of the margin of a system
against nonlinear singing.
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extrusion. The process in cable manufacturing of
applying the insulant in hot plastic form to
the center conductor as it passes through the
extrusion machine; also the process of
applying the outer jacket on armorless or
light-weight cable.

FIT. A unit which is used to indicate the reliabi-
lity of a component or device;_gne FIT cor-
responds to a failure rate of 10 " /hour.

facility. A term used broadly to describe those
things which are used for telecommunications
service.

fairlead. A shipboard device for guiding the

movement of cable from or to the tank and to
or from the deck, cable engines, and sheaves,
configured to restrain the bending of the
cable to the allowable bending radius.

fathom. A length of six
fathoms approximates a
nautical mile.

feet. One thousand
cable mile or a

fault location. Procedure of electrical tests
made from a terminal station or a cableship
to determine the location (and sometimes the

cause) of system malfunction.

feather edging. Industry term for boards of
triangular cross-section that are placed
alongside cable crossing the turns of a flake
in a cable tank to avoid the undesirable
concentrated compressive stresses occasioned
by cables crossing at right angles under
heavy weight from successive flakes above.

final splice. Cable junction between the seaward
end of the previously-installed shore-end
cable and the bitter end of the cable in the
cable laying ship. The final splice concludes
the cable laying operation.

first splice. Cable junction between the seaward
end of previously-installed shore-end cable
and the first end of the cable in the cable
laying ship. The first splice commences the
cable laying operation.

five-wheel gear. Term to describe the pay-out
engine developed in England about 1950 to
enable laying of rigid repeaters; five
sheaves in the same vertical fore-and-aft
plane with axes athwartships, around which
the cable was led over-and-under, with
arrangements for by-passing the repeaters
around the engine on a trolley with the ship
slowed to about one knot.




flake. Industry term for one spirally-laid-down
layer of cable in a cable tank.

fleeting. the process of moving the turns of
cable that are around a cable drum in an
axial direction (sliding them over) so that
cable leading onto the drum may meet the
surface of the drum perpendicualrly and not
pile up toward the flange.

fiber optics. Facilities for the transmission of
light through glass fibers, used for digiti-
zed telecommunications.

fleeting knife. Mechanical controlling device
applied to the cable drum; its purpose is to
move over the cable turns on the drum by the
amount of one cable diameter per revolution
of the drum, thereby making sure that the
incoming cable is encountering the drum per-
pendicularly.

flexible. Term applied to repeaters designed to
behave somewhat like enlarged segments of
cable, to permit their handling, storage,

laying, and recovery with cable machinery not
initially designed for repeatered cable
systems, typified by the multicontainer arti-

culated repeaters produced in the 1950-60
period: term also justifiably applied to

those relatively short (about 3 to 1 length-
diameter ratio) monocontainer repeaters to
which the cable 1is attached by flexible
couplings (gimbals, universal joints) permit-
ting the repeater to safely pass around drums
and sheaves.

floating in. The process of drawing cable from a
cable ship to shore by a pulling line, the
cable having floats progressively attached so
that it remains near the surface until the
end is made fast ashore, after which the
floats are removed allowing the cable to sink
to the pre-determined location on the sea-
floor.

floats, cable. Inflatable pillow-shaped plastic
bags or empty metal drums for use in floating
in. See also cable floats.

flooding, tar. The application of an asphaltic
tar in hot fluid state to the cable at the
point of application of the armor wires, or
just afterward; also applied to jute serving.

G

gain compression. Small reduction in Trepeater
gain wunder traffic load conditions; only
significant in systems with a large number of
repeaters in tandem.

gear, cable. Term for cable machinery.
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grapnel. Device to grapple (hook) the cable from
a cable repair ship in order to bring it to
the surface; grapnels come in different confi-
gurations, their selection for use depending
upon the nature of the bottom and other con-
siderations.

grapnel rope. Special rope connecting the cable
repair ship with the grapnel during a grap-
pling operation.

group. The voice channels occupying a ‘band of 48
kiloHertz, either 12 at 4 kHz spacing, or 16
at 3 kHz spacing.

gutta-percha. Organic resin with properties sui-
table for a cable insulant; widely used for
the oceanic telegraph cables of the cable
telegraph era, now obsolete.

H

half-circuit. One half interest in the total cost
of a cable circuit from terminus to terminus.

hold-back gear. A sheave with jockey wheel
coupled to the cable drum, turning a little
slower on pay-out and a little faster on
pick-up, to keep the cable tight so that it
does not slip on the drum when under tension;
properly called draw-off gear when picking
up; comprised of caterpillar or paired-wheel
machinery on some more recently-built cable
ships.

hydrodynamiec constant. The term related to the
certain physical parameters of the cable such
as weight in water, outer diameter and
surface smoothness; this constant is used to
determine the slope of the line that a cable
forms when towed through water; the unit is
degree-knots.

IRU. Indefeasible Right of User, an obligation on
the part of the owners of a facility to
furnish to the purchaser of IRU continuing
access to and enjoyment of the agreed-upon
circuitry.

ITU. International Telecommunications Union.

inflexible. Term describing a repeater configura-
tion not designed to be handled (loaded,
stored, laid, recovered) in the same manner

as cable; rigid.

insulant. the material existing between the inner
and outer conductors of a coaxial cable;

dielectric.

interface, ongoing. The point of connection
between the seacable system and the facili-
ties that extend the service into the tele-
communications network ashore.



interlock. Circuitry and mechanical restraints
which prohibit access to the high-voltage
sections of cable power feed equipment until
potentials are removed and cables appro-
priately and safely terminated.

J

jacket. The outer coating of high-density poly-

ethylene on an armorless or light-weight
cable; also a coating of an appropriate

elastomer on individual armor wires, such as
polyvinyl chloride or neoprene, as an erosion
inhibitor.

jet-bedding. The process of fluidization of the
soil of the sea-bottom by pumped water jets,
to imbed cable and repeaters into the sea
floor.

jockey wheel. A wheel small in diameter compared

to the sheave upon which it '"rides'", whose
purpose 1is to maintain the cable firmly in

the groove of the sheave.

joint, cable. The union of the center conductor
and the dielectric of two sections of core.

jute bedding. One or more layers of jute yarn
between the outer conductor and the armor
layer so that the coaxial is not damaged

during cable armoring and cable handling.

jute serving. A layer of jute yarn on top of the

armor to give more corrosion protection to
the armor wires, to resist any tendency of
displacement of the wires during handling or
laying, and to reduce slippage of cable on

the cable drum.

K

knitted armor wire. The preparation of the armor

wires with coverings of organic (such as
cotton) or inorganic (such as nylon) fibers,
for purposes related to the overall cable
design.

knot. One nautical mile per hour.

L

lagging. The outer protection for cable placed on
reels for shipping, consisting of boards
parallel to the reel's axis fitted between

the peripheries of the flanges of the reel.

land cable. The portion of the cable of a sea-
cable system installed on land.
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landing point. The name of the place where the
cable comes ashore.

laying effect. Change of cable attenuation caused
by mechanical stress during the laying opera-
tion; somewhat dependent on cable laying para-
meters and type of laying engine.

lead. The angle formed between the vertical plane

of the cable being laid or picked up, and the

lubber-line of the ship.

leak test. A test to determine whether a repeater
or equalizer housing is leak proof; mostly

performed under a test pressure which is well
above the actual working pressure.

leased service. The arrangement whereby a user

contracts for the exclusive—-and generally

continuous—-use of a circuit or facility.
life, system design. Variously stated as the
useful 1life of a system, meaning the period
over which it 1is reasonable to continue
maintenance, or during which no unrestorable
deterioration or failure of cable or submer-
ged electronics will occur; usually taken as
twenty years or more for submarine telephone
cable systems.

light-weight cable. Synonymous to armorless
cable; although light in weight relative to
armored cable, light-weight cable is conside-
rably heavier than water.

linear engine. Cable laying engine wherein the
cable forms a straight 1line while going

through the engine; principle designs are the
caterpillar and the multi-wheel engine.

link. An imprecise term that may mean a channel,
a circuit, or a system between correspondents.

load line. Structure between the tank building of
the cable factory and the pier, to support
and guide the cable being loaded into the
cable ship.

M

machinery, cable. The apparatus on board ship for
the pick-up and pay-out of cable.

main cable. The major portion of a total cable
system represented by the part usually laid

in the deeper reaches of the route, to dis-
tinguish it from the cable configurations
used to come ashore, and those placed from

the water's edge to the terminal station.

mile, cable. By industry traditiom, 1,855.3
meters, or 6,087 feet.
mile, nautical. Taken generally as 1,852 meters,

or 6,076 feet.



monocontainer. Description of a repeater (or
equalizer) configuration that consists of a
single cylindrical chamber to which cable is
attached to the ends, either flexibly or

inflexibly.

multichannel. A term used to describe a transmis-—
sion system in which many circuits are opera-

ting simultaneously with commonality of
facilities.

multicontainer. Description of a repeater (or
equalizer) configuration consisting of
several "containers' coupled end-to-end
flexibly, to which the cable connects at the

end containers; also called articulated.

multiplex. The modifier applied to telephony or
telegraphy to indicate the build-up of a wide
transmission band from many narrower ones, or
the simultaneous transmission of many dis-
crete circuits with commonality of facilities.

multi-wheel gear. Description of a laying engine
consisting of a number of pairs of pneumatic-
tired wheels rumning tangent to each other
and all in the same wverical fore-and-aft
plane, each pair pressed together so as to
grip the cable as it is led between them in a
straight line, equipped with drive and brake

mechanisms that limit the shear forces, and
arranged so that each pair may be succes-
sively parted to allow the passage of a
repeater. Referred to also as paired-wheel.
mushroom anchor. An anchor with special charac-

teristics, the head of which is a portion of
a hollow iron sphere, from about latitude 50

and on up, with the stock affixed inside at
the "pole". Placed in mud or sand it tends to
become imbedded, and is used principally as a
buoy anchor or a mooring anchor.

N

nautical mile (cable). Unit of measure for cable,
by industry tradition taken as 1,855.3
meters, or 6,087 feet.

nautical mile (general). Unit for measuring
oceanic distances, generally taken as 1,852
meters, or 6,076 feet.

nonlinear singing. A possible defect in long
systems having a high number of repeaters

with common amplifiers for both directions of
transmission; nonlinear singing may occur if
there is an irregularity in the system resul-
ting in surplus gain and if the nonlinear
singing margin of the repeaters is in-
sufficient.

noise band, system. A frequency band outside the
regular transmission band which is monitored
continuously for the occurrence of excessive
system noise.
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ocean block. Portion of a seacable system between
equalizers, typically consisting of 10 or
more repeater sections and 2 equalizer half-
sections.

ongoing interface. The junction between the sea-
cable system and the facilities of inland
telecommunications network on shore.

optical fibers. Small-diameter glass strands;

when clad, act as light-guides from modulated
(mostly digital) light sources to light detec-
tors; increasingly useful for wide-band tele-
communications purposes.

order wire circuit. One or more service telephone
channels between terminal stations wusing
frequency bands located outside the regular
transmission bands.

outer conductor. Copper or aluminum tape sur-
rounding the dielectric; generally helical
copper in the case of armored cable, longi-
tudinal copper or aluminum for armorless
cable.

outer jacket. Plastic jacket on top of the outer

conductor of armorless cable, consists of
high-density polyethylene, with or without

pigment.

overlay splice.
nuity of the

A means of preserving the conti-
strength and protection of the

armor wires at’ a cable junction, by cutting
the coaxials shorter than the armor, and

after conclusion of the joint, restoring the
wires beyond the joint over the undisturbed
wires of each section of cable.

PDR. Precision Depth Recorder; an instrument with

a higher order of accuracy, and usually much

larger chart trace, than the regular ship's
echosounder, which, using the echosounder's
pulse transmission and echo reception, pro-

duces a depth profile of desirable accuracy
and size.

paired-wheel. See multi-wheel.

pan. Containers for cable; see cable pan for
details.

parachute. Device sometimes affixed to repeaters
during their transit from rest aboard the
cableship to deployment over the stern,

opening to form a drogue in the water, inten-
ded to slow the repeater sink rate to match
the cable subsidence.



paragutta. An insulant resin compounded of gutta
percha and rubber, with some improved charac-
teristics over gutta percha, used in the sea-
cable telegraph industry until about 1950;
now obsolete.

pay-out. The process of dispensing cable from a
cable ship.

pay-out engine. On a cable-laying ship, which is
usually equipped with cable engines fore and
aft, the after engine, used for laying long
lengths of cable over the stern.

piano wire. Synonymous to taut wire; paid out
during cable laying for precise measurement
of distance travelled.

pick-up. The process of inboarding cable into a

cable ship from the sea bed.

pilot, cable. Supervisory frequency inserted near
the termination of the seacable and extracted
likewise at the other end.

pilot, system. Supervisory frequency inserted and
extracted near the ongoing interface.

pit, beach. The excavation just above the water's

edge to accommodate the junction of the sea
and land portions of cable, and the beach
anchor.

plate dynamometer. A tension-measuring device, by
which the cable's straight line trajectory
from engine to sheave (or chute) is slightly
distorted by the cable sliding over a raised
plate resting on a load cell, the output of
which gives a measure of tension.

plowing. The process of imbedding the cable into
the sea-bottom as the cable is being laid, by
means of a sled-like device which is pulled
by the cable-laying ship.

polyethylene. The thermoplastic synthetic polymer
which, in a highly refined state, is used, in
high molecular weight form, for cable
insulant, and in high density form, for cable
jacket material.

polythene. British designation for polyethylene.

potential, earth. The difference in potential
between the points on the earth's surface at
the terminals of a cable system.

power feed equipment. Equipment designed to
energize the in-water portion of a seacable
system; normally consists of a constant-
current source of high reliability and double
redundancy.

power separation filters. Networks designed to
separate the energizing current from the
transmission signals; located in repeaters,

equalizers, and the power feed equipment.
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pressure coefficient of attenuation. Change of
attenuation of cable ger increment of a pres-
sure unit (psi, kg/em”); the pressure coeffi-
cient itself may be a function of pressure
and frequency.

Q

quadrant. Portable mechanical guide consisting of
a framework carrying many grooved rollers,
which has the shape of a quarter circle; used
during cable loading or cable transfer in
order to guide the cable through a 90-degree
change of direction.

RFI. Radio frequency interference.
The intrusion of unwanted signals or electro-

magnetic noise inte the cable, for which

shielding is required.

recorder, depth. That part of an echosounder
which produces a continuous plot of the depth
versus time.

reel, shipping. Device upon which short lengths

of cable are '"spooled'" for transportation,

and used to facilitate placement on land.

repair cable. Cable of lesser attenuation than
the main cable, used in deep water repairs to
permit lengthening a repeater section without
upsetting the repeater gain/cable loss
relationship.

repair repeater. One of a group of spares manu-
factured concurrently with the production of
the system repeaters, whose circuitry permits

its substitution for any repeater in the
system.

repeater. Electronic device whose purpose it is
to amplify system transmission signals.

Placed at regular intervals along the cable,
they are housed in mechanical containers able
to withstand the tensile stress during the
laying operation and the water pressure while
resting on the sea bottom.

repeater, repair. Repair repeater.

repeater section. Length of cable between
repeaters.

repeater supervision. The electrical monitoring
of repeater performance from the terminal

rigid. Term applied to a configuration of
monocontainer repeaters having a length-to-
diameter ratio of about 10 and to which the
cable 1is attached inflexibly at each end;

requiring either a linear laying engine for
deployment, or the use of five-wheel gear or
other by-pass technique.




also,
landing

route. The actual location of the cable;
loosely, the names of the cable
points or the system termini.

rudder, active. One containing a motor-driven
propeller with its shaft in the plane of the
rudder blade, used as a maneuvering aid.

S

SB. A system type designation, SB representing
the design of the first transatlantic tele-
phone cable system, and SD, SF, and SG

representing later generations of development.

sea-earth cable. Cable connecting the earth ter-
minal of the power feed equipment with the
sea-earth electrode.

sea-earth electrode. Electrode or set of elec-
trodes connected to the end of the seaearth
cable, intended to afford the seacable system
freedom from station earth potential distur-
bances; generally essential in direct current
cable telegraphy.

service channel. Means of communication between
cable terminal stations using frequency bands
outside the regular transmission bands; same
as order wire.

shaving. Process in cable manufacture of sizing
the extruded dielectric precisely within
tolerances as specified, and the required

degree
center conductor,
outer conductor.

of concentricity with respect to the
before application of the

sheaves. The wheels at the bow of all cable ships
and at the stern of some, over which the
cable passes when entering or leaving the
ship in laying or recovery operations; also
variously-sized V-grooved wheels in other

devices, such as cable transporters.

sheaves, bow. The two or more free-turning
wheels, generally of diameter above six feet,
mounted on a 'thwartship axis at the bow.

at the stern of a
distinet from a cable
usually has no stern

The wheel
ship (as
which

sheave, stern.
cable-laying
repair ship
sheave).
shielding. The provision of materials (iron or
copper tapes, lead extrusions) on the outside
of the coaxial under the armor to reduce
electromagnetic interference.

Seacable with heavy armor
double armor depending on
other conditions) for
in shallow water, and
to reduce electromag-

shore-end cable.
(single armor or
the water depth and
mechanical protection

containing shielding

netic interference.
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single armor. One layer of steel wires.

slack. The difference between the length of cable
paid out and the geographic distance along
the bottom contour.

Description of a repeater which con-
transistorized.

solid-state.
tains no thermionic devices;

splice, beach. The junction between the sea por-
tion and the land portion of a cable system.

splice, final. The junction between the seaward
end of the previously-laid shore-—end cable
and the bitter end of the main cable.

splice, first. Cable junction between the seaward
end of a previously-installed shore-end cable
and the first end of the cable in the cable-
laying ship; the first splice commences the
cable-laying operation.

splice, overlay. A procedure by which the
strength of the armor wires is maintained at
the junction between two sections of armored
cable.

station cable. The portion of cable between the
cable vault and the terminal equipment.

station, terminal. The physical plant comprising
shelter, wutilities, and the cable system
terminal equipment.

stern chute. 1In laying cable over the stern, the
last mechanical element cable and repeaters
pass before they go into the water is the
stern chute (or stern sheave); guide
element whose radius of curvature should
exceed the bending radius of the cable.

a

stern sheave. The wheel at the stern of a cable

laying ship over which the cable and re-
peaters are deployed into the sea.
stop band. The frequency band between the two

transmission bands of a bidirectional system.

stopper. The means by which a cable can be made
fast without cutting or bending; by one
means, a piece of grapnel rope is attached to
the cable using the overlay splicing
technique; the bight of the rope is termina-
ted in a thimble which can easily be connec-
ted to more rope or chain, anchors, etc.;
other devices such as self-tightening grips
and pre-formed wire stoppers are also used.

storage tank. Large cylindrical tanks are located
in the cable factory or depot for the storage
of several types of seacable; depending on
the diameter of the cable these tanks can
hold hundreds of miles of cable; some tanks
may be flooded and have facilities for water
circulation for temperature stabilization pre-
paratory to electrical measurements.



supergroup. Five groups, the wvoice channels
occupying a banwidth of 240 kiloHertz, 60 at
4 kHz spacing or 80 at 3 kHz spacing.

supervisory equipment. Equipment located at the
terminal station for the purpose of monito-
ring repeater performance.

surround tapes. The copper tapes which were
helically applied to a central copper wire,
to form a composite center conductor consis—
ting of the central wire and three tapes; an
obsolete configuration.

system. A term used to designate the collection
of apparatus, facilities, wires, cables, or
whatever, to comprise a two-directional broad-
band pathway for telecommunications transmis—
sions.

system design. The proper relationship of all
system parameters such as basic noise, inter-
modulation noise, circuit capacity, overload
margin, cable characteristics, sea-bottom pro-
file and temperatures, repeater characteris—
tics, equalization margins, etc.

system design life. Variously stated as the
useful life of a system, the period during

which it is intended to be economically satis—
factory to continue the system in service, or
the period over which there will be no signi-
ficant deterioration of the cable or the sub-
merged electronics; usually taken as 20 years
or more.

system noise band. A frequency band outside the
regular transmission band which is monitored
continuously for detection of the cccurrence
of excessive system noise.

system pilot. A supervisory pilot frequency which
is inserted near the ongoing interface of one
terminal station and extracted near the on-
going interface of the other terminal
stations.

system tests during laying. Upon completion of
the first splice, the first ocean block of
the system is energized and transmission
tests are continuously made from which requi-
red equalizer characteristics are computed;
repeated for successive ocean blocks.

T

TAST. Acronym for time assignment speech inter-

polation equipment, enabling the effective
expansion of the number of useful wvoice

circuits in a system.

TAT. Acronym formed from transatlantic telephone,
referring to submarine cables, TAT 1 being
the first, in 1956.
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tank, cable. The cable stowage spaces aboard a
cable ship, cylindrical in from with a center
cone; also at cable factories and depots,
similarly for cable storage.

tape armor. Steel tapes helically applied to
cable for physical protection from damage
from the back-filling of land cable trenches
in direct-burial installations.

tar flooding. The application of asphaltic tar in
a hot fluid condition to armored cable at or
near the point of armoring.

taut wire. A small-guage high-tensile steel wire
which is overboarded with an anchor and paid
out with controlled tension over the stern of
the cable ship during the laying operation;
the length of the wire is continuously
measured and thus provides the exact distance
between the ship and the fixed geographical
starting point. This information is used to
determine slack, and as a corroborative aid
to navigation; called also piano wire.

temperature coefficient of attenuation. Change of
attenuation per degree centigrade temperature
change; the temperature coefficient itself
may be a function of temperature and fre-
quency.

temperature profile. Graphic representation of
the sea bottom temperatures along the route;
for the shallow-water portion the seasonal
fluctuations of the temperatures are also
shown.

terminal equipment. Equipment located at the
terminal station and consisting of:
Power feed equipment
Wide-band transmission equipment
Repeater supervision equipment
Fault location equipment
Pilot monitoring equipment
Interface equipment
Multiplex equipment (if required)
Order wire

Carrier supply

terminal station. The physical plant (buildings,
utilities) near the landing point of the sea-

cable system, containing the terminal
equipment.
terminus. The name of the place at which the

terminal station is located.

test, system, during laying. Upon completion of

the first splice, the first ocean block of
the system 1is energized and transmission
tests are continuously conducted from which
equalizer characteristics are computed; repea-
ted for successive ocean blocks.

thruster, bow. The motor-driven propeller in the
'thwartship tunnel near the bow.



transistorized. Equipped with solid-state devices
in lieu of thermionic vacuum tubes, to distin-
guish the current generation of repeaters and
terminal equipment from earlier systems which
were dependent upon long-life tubes.

trough. A guide structure for the transit of
cable and repeaters along the deck; in the
cable factory, the facility for cooling the
extruded core to ambient temperature.

u

unidirectional. Term describing repeaters configu-

red for transmission in one direction only,
requiring twin facilities for complete come-
and-go service; characteristic of the first

transatlantic telephone cable system.

v

voice circuit. A means for the intelligible inter-

change of human speech in the approximate
range of a few hundred to a few thousand
Hertz, with bandwidths of about 3 or about 4

kiloHertz.

voice grade circuit. A circuit suitable for use
as a voice circuit; sometimes used for pur-
poses other than the interchange of speech.

W

wheel,

whiting. A

wire,

wide

X

X-ray procedure.
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jockey. Small wheel riding in the groove
of a larger wheel, to help keep cable
securely running in the groove.

chalk and water slurry applied to
cable that has been previously tar—flooded,
to discourage sticking of adjacent turns or
adjacent flakes in the ship's cable tanks
during laying.

armor. Galvanized mild steel wires for
application in one or two layers for installa-
tions relatively shallow; galvanized high ten-
sile steel wires for application in a single
layer for relatively deep water.

band. Synonymous with broad band; also modi-
fier for facility indicating capability of
broad band transmission.

The universal industry requi-
rement that every joint made in the factory
or aboard ship shall be X-rayed with 3 shots
rotated 120° and the results examined for
voids or contaminants in the insulant before
the outer conductor is applied.




SUFPLEMENT TO GLOSSARY
SOME FIBER-OFTIC TERMS

It is not presently within the scope of this compendium to provide a comprehensive
technical glossary of fiber-optic submarine telephone cable terminology--indeed it will
be obvious that this small supplement falls far short of adequacy.

The few terms shown here were chosen to aid the non-technical reader in approaching
the strange new world of fiber-optic--or lightwave--or lightguide--telecommunications.

ADPCM

Adaptive Differential Pulse Code Modulation.
Process by which analog signals are conver-
ted to digital form.

analog

From the term "analogous' to denote the re-
lationship of the converted electrical signal
to the un-converted source, as, for example
the intensity of sound pressure relating to the
value of electrical potential, or the frequen-
cy of the sound source to the frequency of the
electrical signal.

bit
Binary digit. In digital transmission, the ele-
mental unit of information, corresponding to

a two-condition, i. e., binary, situation: zero
or one, or "on" or "off".

bit rate

The measure of how many bits per unit of
time are accommodated by the transmission
system; in fiber-optic technology, usually
expressed in Megabits per second (millions
of bits per second)

cabling
In the construction of fiber-optic cables, the
fibers are formed around the axis of the cable
structure in a helical mode and the optical
behavior of the fibers relates to the process
of formation; thus there are "cabling losses'
for instance.

cladding

The fibers are encased in protective sheaths

of appropriate plastic material with specific

refractive indexes, the sheath material being
called "cladding".

conversion, A-D and D-A

The transformation of an intelligence-carry-

ing signal from analog to digital form, or
vice-versa,

digital

In binary form, as for an intelligence-carry-
ing signal consisting of a stream of bits, the
occurrence and distribution of the zeros and
ones determining the value of the analog.

fiber

In lightwave technology, a silica-based glass
monofilament drawn to a diameter of about
125 um.

housing, pressure

1. The enclosure in the cable structure that

is impervious to pressure; the metal tube

that contains the fibers;

2. The enclosure that contains the electronic
submerged equipment in a cable system.

jointing, fusion

The procedure for joining fibers so as to
create a continuous fiber obviously neces-
sary in cable fabrication, and for joining
fibers in performing a repair of a severed
cable.

laser diodes

Diodes that produce coherent light in re-
sponse to electrical stimulus, that are
coupled to fibers physically and inject light
pulses that flow through the fiber to a re-
ceiver at the far end.

lightguide

Term formerly in general use to describe
transmission of intelligence by means of

light through conduits, initially hollow tubes
but not exclusively so defined: lightwave.

lightwave

Term denoting transmission of intelligence
by means of light pulses in a conduit or via
an optical fiber, formerly in general use:
now mostly succeeded by the term "fiber
optic''.
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photodetectors

Semiconductors whose electrical character-
istics alter with the presence of illumination,
thereby converting light pulses into electrical
pulses.

regenerator

Electronic device which, upon receiving a
bit that may be degraded in pulse form or
position, will recognize the bit and in re-
sponse, send forward a re-constructed bit
with renewed shape and position; term also
applied to the entire submerged device which

receives degraded light pulses, converts to
electrical pulses, recognizes the character
of the bit, produces a re-constructed bit,
converts this to a light pulse which is then
transmitted forward. In some literature the
regenerator is called an optical repeater.

wavelength
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A characteristic of any monochromatic light
flux, relating inversely to the frequency of
the light and to the speed of light in vacuum.
Current developments in fiber-optic telecom-
munications technology have singled out as
optimun light of 1.3 micro-meters wavelength,
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MAPS OF SUBMARINE TELEPHONE CABLE INSTALLATIONS

It is impossible to portray with clarity all of the world's submarine telephone
cable systems on a single map. Therefore a collection of regional maps has been assem-

bled, and is presented in the following pages.

Page

Region Number
Atlantic Ocean, Main Routes 402
North Atlantic Ocean 403
West Indies; Caribbean Sea 404
United Kingdom; Northern Europe 405
Western Mediterranean Sea 406
Eastern Mediterranean Sea 407
Canary Islands 408
Pacific Ocean, Main Routes 409
Western Pacific Ocean 410
Eastern Pacific Ocean 411
QOahu, Hawaii 412
Southeast Asia 413
Japan 414
Sagami Bay 415
Okinawa 416
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