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INTRODUCTION 

This chapter discusses the essential issue of how telecommunications connexions between places 

that are geographically separated by bodies of water were and still are made. This became an urgent issue 
in the 19th century when electrical wires began to be used for communication and this urgency applies 
nowadays to their successors, optical fibers. In both cases, the solution is to place or bury at the bottom 
of the bodies of water the electrical or fiber-optic cables, usually shielded by external armor. The first 
application of underwater cables was carried out to interconnect European countries that were separated 
by the sea, but the objective of expanding the interconnected world soon led to more ambitious projects 
to interconnect continents by submarine cables. From crossing the sea it was a small step to also use the 
same technology for laying cables at the bottom of lakes and rivers. In this latter case, they are known as 
subfluvial cables. We kick off this chapter with a brief description of the underwater electrical cables used 
in the 19th century to build the first global telecommunications network, which has been called the 
“Victorian Internet”. Today’s Internet depends intimately on a huge mesh of submarine fiber-optic cables 
to offer global coverage. 

As for Brazil, the text briefly describes the Brazilian participation in the Victorian Internet, with 
submarine electrical cables that were used along its entire coastline, and highlights the subfluvial cable 
that extended along the Amazon River up to the city of Manaus. The second part of this chapter describes 
the evolution of how submarine optical cables were used in Brazil from 1994 onwards and the projects of 
new cables that were underway in mid-2016. In the third part the text we describe a large project for 
using subfluvial optical cables to provide Internet access to the interior of the Amazon region. 

 
A BRIEF HISTORY OF THE EVOLUTION OF  

UNDERWATER CABLES IN BRAZIL AND THE WORLD 
 

In the 19th century, the study of electricity led to the invention of electrical telegraphy1 and 
telephony2 that made instant communication feasible over long distances. In both cases, telegraphy and 
telephony started off with terrestrial communication, using metal electricity-conducting wires, usually 
hung from poles, to interconnect communication endpoints. Demonstrating the advantages to 
governments and businesses of (almost) instantaneous communication led to demands to extend it 
overseas, enabling communication with islands and other countries and continents. The solution for 
meeting these demands was invention of the underwater cable that encapsulated the wires, insulating 
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them from contact with water, and also providing protection against mechanical damage by animals or 
through accidents. 

By the end of the 20th Century, the metal wires used in telecommunications were replaced with 
optical fibers, even though the former are still present in long-distance underwater cables, to provide 
electricity to energize the optical signal amplifiers installed along the cable. 

In this chapter we will present the usage of underwater cables in the construction of the so-called 
Victorian Internet (of the 19th century) (STANDAGE, 1998), and their current role in worldwide networks 
and in the Internet in 21st century Brazil. 

 
THE FIRST UNDERWATER CABLES FOR TELEGRAPHY  

IN BRAZIL AND IN THE WORLD 
 

The first experiments immersing metal wire cables in water were conducted in Europe from 1839 
on.3 One of the main breakthroughs resulting from these experiments was the electrical insulation of the 
wires, using as insulating covering a glutinous substance extracted from a tree from Malaysia called gutta-
percha. Starting in 1851 the first underwater cables for commercial use were laid, starting with a cable 
extended across the English Channel, a narrow stretch of the Atlantic Ocean that separates the island of 
Great Britain from the north of France (BRIGHT, 1898).4 

Throughout the 1850s, many cables were laid in Europe, and between Europe and Africa, with 
distances that ranged from dozens to a few hundred kilometers. For commercial and strategic reasons, 
the great interest of the British was communication with their empire, spread through all the continents. 
Thus the first transoceanic cable was launched in 1858 and connected Ireland to North America (Figure 
14.1), a distance of approximately 4,000 km. Unfortunately, due to problems in the electrical design and 
to damage to the cable, the new connection stopped working after 23 days. A new attempt to lay a cable 
of improved design was made in 1865, and this also failed when the cable broke and could not be 
recovered from the ocean bed at a depth of 4,000 meters. Finally, in the following year the same company 
successfully lay a third cable that remained operational for 100 years.5 

 
FIGURE 14.1. Map of the route of the 1858 transatlantic cable 

 
Source: Frank Leslie’s Illustrated Newspaper (1858). 

The first entirely submarine telegraph cables were laid in Brazil in the 1870s and connected the cities 
of Rio de Janeiro, Salvador, Recife and BelÉm. After these, in 1875, connections were made between the 
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cities of Recife, JoÃo Pessoa and Natal (COSTA DA SILVA, 2011).6 At the same time, the first international 
submarine cables were laid, one of them connecting Recife to Carcavelos, in Portugal, passing by the 
islands of Cape Verde and Madeira, and the other one connecting Rio de Janeiro to Montevideo, in 
Uruguay. In 1893 the first submarine cable landed on the Brazilian island of Fernando de Noronha and, 
between 1895 and 1896, a subfluvial cable was laid along the course of the Amazon River, connecting 
Belem to Manaus (Figure 14.2). By the turn of the 20th century, the Victorian Internet had already been 
built, connecting a considerable part of the world by telegraph cables (Figure 14.3). The world had already 
become a lot smaller. 

 
FIGURE 14.2. Subfluvial telegraph cable between  
BelÉm and Manaus, laid between 1895 and 1896 

 
Source: RNP, based on Siemens (1896). 
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FIGURE 14.3. Victorian Internet -  Global telegraphy in 1901 
 

 
Source: Eastern Telegraph 

SUBMARINE OPTICAL CABLES IN BRAZIL 
As already mentioned, telephony only started using transoceanic submarine cables in 1956 when 

they became more attractive than radio transmission. These cables initially used coaxial conductors with 
amplifiers. The first of these, called TAT-1 (Transatlantic No. 1), initially carried 36 voice channels and this 
number was later increased to 51. TAT-7, laid in 1978, carried between 4,000 and 10,500 circuits. 
Nevertheless, starting with TAT-8 (1988), transoceanic cables adopted optical transmission, substantially 
increasing the capacity of the link to 40,000 circuits in this first case. It should be remembered that the 
Internet was launched in 1983 and its first commercial use was in 1989, and that Internet content 
transmission was -  and still is -  in capacity terms much more demanding than that of telephony. Hence 
data transmission demand started to determine capacity planning of the national and international 
communications networks. To understand the significance of TAT-8, we should observe that its 40,000-
voice circuit of 64,000 bit/second capacity corresponded to a total of 2.56 Gbps (gigabits per second), a 
great breakthrough at the time, but quite small when compared with current technology. Since 1988 
optical fiber transmission technology has evolved a lot. For instance, in 2015 one single optical fiber is 
capable of transmitting in a single direction more than 100 information channels, each of which 
transmitting 100 Gbps, amounting to 10 Tbps (terabits per second), that is, 4,000 times the capacity of 



the TAT-8 cable. Typically, a modern underwater cable would have three or four pairs of fibers (each pair 
transmits in both directions). 

This evolution in optical transmission capacity not only made possible the explosive growth of the 
Internet in recent years, but was also its consequence. We can follow this evolution by observing Internet 
traffic growth between Latin America and the rest of the world in the same period, and also by the growth 
of the capacity of the cables used to transport this traffic. Below we present in a concise manner an 
overview of the usage of underwater optical cables by Brazil for national and, mainly, international 
communication. The data are presented in Table 14.1 and commented on in the text. Figures 14.4 and 
14.5 show maps of most of these cables. 

 
FIGURE 14.4. Map of existing and planned international  

optical cables involving Brazil in 2016 

 
Source: Submarine Cable Map. 

TABLE 14.1. Submarine optical cables, in use and planned, involving Brazil 

Cable Present owner(s) Year Capacity 
Length 
(km) 

Landing points 
in Brazil 

Other countries/territitories 
served 

Americas-1 

All America Cables & Radio (Dominican 
Rep.), Antel (El Salvador), Antel (Uruguay), 
Antelco (Paraguay), Austria PTT, AT&T, 
Belgacom, BET (Barbados), BT, C&W, 
CANTV, Codetel (Dominican Rep.), CPRM, 
Dacom, DBP Telekom, Embratel (Brazil), 
Entel (Chile), France Telecom, GT&T 

1994 
0.56 
Gbps in 
Brazil 

8,116 Fortaleza 
Venezuela, Trinidad and 
Tobago, US Virgin Islands, US 

Unisur Telefonica (Spain), Antel (Uruguay) 1994 
0.56 
Gbps 

1,720 FlorianÓpolis Uruguay, Argentina 



Brazilian 
Festoon 

Embratel (Brazil) 1996 
initially 
0.622 
Gbps 

2,552 

Santos and 
capitai cities 
between Rio de 
Janeiro and 
Natal 

 

Americas-2 

Embratel (Brazil), AT&T, Verizon, Sprint, 
CANTV, Tata Communications, Level 3, 
Centennial of Puerto Rico, Corporacion 
Nacional de Telecommunicaciones, 
Telecom Argentina, Orange, Portugal 
Telecom, C&W Networks, Telecom Italia 
Sparkle, Entel Chile 

2000 7.5 Gbps 8,373 Fortaleza 

Venezuela, French Guiana, 
US, Martinique, Porto Rico, 
Trinidad and Tobago, US 
Virgin Islands, CuraÃ§ao 

Atlantis-2 

Embratel (Brazil), Deutsche Telekom, 
Telecom Italia Sparkle, Telecom Argentina, 
Telefonica (Spain), Portugal Telecom, 
Orange, TelefÓnica Larga Distancia de 
Puerto Rico, AT&T, Belgacom, KT, SingTel, 
Sprint, Tata Communications, Verizon, BT 

2000 40 Gbps 8,500 
Fortaleza, Rio de 
Janeiro (use only 
by Embratel) 

Argentina, Cape Verde, 
Senegal, Canary Isles (Spain), 
Portugal 

South 
America 1 
(SAm-1) 

Telefonica (Spain) 2000 
1.92 
Tbps 

25,000 
Rio de Janeiro, 
Salvador, Santos 

Colombia, Puerto Rico, US, 
Guatemala, Ecuador, Peru, 
Chile, Argentina 

South 
American 
Crossing 
(SAC) / Latin 
America 
Nautilus 
(LAN) 

Level3, Telecom Italia Sparkle 2000 
3.84 
Tbps 

20,000 
Fortaleza, Rio de 
Janeiro, Santos 

US Virgin Islands, Venezuela, 
Colombia (Level-3 only), 
Panama, Peru, Chile, 
Argentina 

America 
Movil-1 
(AMX-1) 

America Movil 2014 50 Tbps 17,800 
Fortaleza, 
Salvador, Rio de 
Janeiro 

Dominican Rep., Puerto 
Rico, US, Mexico, 
Guatemala, Colombia 

Monet 
Google, Antel (Uruguay), Angola Cables, 
Algar Telecom (Brazil) 

2016 64 Tbps 10,556 
Fortaleza, 
Santos 

US 

Junior Google 2017  390 
Rio de Janeiro, 
Santos 

 

Seabras-1 Seaborn Networks 2017 72 Tbps 10,500 
Fortaleza, 
Santos 

US 

South Atlantic 
Inter Link 
(SAIL), 
formerly 
CBCS 

Camtel, China Unicom 2017 40 Tbps 5,900 Fortaleza Cameroon 

EllaLink Telebras (Brazil), IslaLink (Spain) 2018 40 Tbps N/A 
Fortaleza, 
Santos 

Portugal 

Tannat Google, Antel (Uruguay) 2018 90 Tbps 2.000 Santos Uruguay 

South Atlantic 
Cable System 
(SACS) 

Angola Cables 2017 40 Tbps 6,500 Fortaleza Angola 

BRUSA Telefonica (Spain) 2018  11,000 
Fortaleza, Rio de 
Janeiro 

US, Puerto Rico 

Source: Elaboration by the authors based on various sources. 

 
 



1990s: first generation of submarine optical cables 
It took only another six years after the commissioning of TAT-8 before the first of a new set of similar 

cables would connect Brazil to the rest of the world of optical communications. The first of these cables 
was Americas-1, that in 1994 connected Brazil to Florida with the arrival of the 500 Mbps-capacity cable 
in Fortaleza, where it connected to the terrestrial network of Embratel, still a state-owned company at 
that time. The Embratel network, already with national coverage, also included Florianopolis, where 
another submarine cable, the Unisur, had also been laid in 1994, reaching Uruguay and Argentina, and 
connecting these countries to the US through Americas-1. 

In this same period, more than 2,500 km of submarine optical cables were laid along the the eastern 
coast of Brazil by Embratel in 1996, which would form the Brazilian Festoon system. In a festoon cable 
system, the underwater cable stretches are relatively short, and require neither the installation of 
underwater amplification equipment, nor the use of electrical wiring within the optical cable, as a 
consequence. In this case the cables are passive and all transmission and amplification equipment is 
installed onshore. Figure 14.5 illustrates the Brazilian Festoon cable system of 1996, installed between 
the cities of Natal, in the state of Rio Grande do Norte (RN) and Santos, in the state of São Paulo (SP), 
including an onshore stretch between the south of the state of Bahia and north of the state of Espirito 
Santo. 

 
 
 
 

  



FIGURE 14.5. Part of the national network of Embratel illustrating  
the festoon submarine cable system along the east coast of Brazil, built in 1996 

 

 
Source: RNP (from Embratel). 

Besides facilitating upkeep and operation, one of the additional advantages of a passive festoon 
cable system is the ease of upgrading the optical equipment in use, as it is not necessary to recover the 
cable from the bottom of the sea to replace this equipment. In the case of Embratel, the cable system 



that was laid in 1996 is still in operation, which is not the case of either Americas-1 or the Brazilian part of 
Unisur. According to information obtained from the manufacturer of the upgraded optical equipment 
installed onshore in 2014, the total capacity of the festoon cable has now reached 20 channels of 100 
Gbps. 

Finally it is worth mentioning that, of these three initiatives, the two international ones were carried 
out by consortia of traditional telecommunications companies, many of them state-owned. They did not 
anticipate the future demands for international use of the commercial Internet that emerged in 1989 in 
the US. 

 

The year 2000: full of novelties 
 

In the year 2000, no fewer than five new international submarine cable systems reaching Brazil were 
commissioned. We can distinguish between two categories of systems among these new rollouts. The 
first one includes Americas-2, a new cable with almost the same topology as Americas-1, and capacity of 
up to 7.5 Gbps, and Atlantis-2, following a new route connecting South America to Europe (Portugal), 
touching the coast of Africa, with 40 Gbps capacity. Compared with the previous cables, these figures 
represent great capacity increases. Nevertheless, these two systems did not and do not use the newly 
created technology of Dense Wavelength Division Multiplexing (DWDM), that allows on-demand 
provision of a great number (as many as a hundred or more) of communication channels in a single optical 
fiber, without altering the basic structure of the installed cable. 

The other three cable systems (SAC/LAN. SAm-1 and GlobeNet), all connecting South America to the 
US, use DWDM technology, investing thus in the future expansion of its capacity along the useful life of 
the cable, and with total nominal transmission capacity in the range of terabits per second (Tbps), a 
hundred or a thousand times greater than those of Atlantis-2 and Americas-2. 

Another feature of these three systems is the adoption of redundant cable topology, so that the 
operator does not depend on using the cable system of another operator, potentially a competitor, to 
guarantee the continuity of its operation in case of connectivity failure, provoked, for instance, by damage 
to the submarine cable. Finally, very differently from joint cables (such as Americas-1, Americas-2 and 
Atlantis-2), these three cables have few owners, frequently new business groups, whose origins do not 
stem from the period of state-owned telephone monopolies. Such groups were the first ones to recognize 
the potential of investing in communications infrastructure which would prove essential for the explosive 
growth of the Internet at the end of the 1990s.7 

The biggest of these large-capacity systems was originally owned by Global Crossing, which gave the 
name South America Crossing (SAC) to its cable system around South America. 

SAC performs a complete circuit of the South American continent, with onshore stretches in Panama, 
in the north, and between Argentina and Chile, in the south. This system has four pair of optical fibers, 
one of which was acquired by a company of the Telecom Italia group, that operates under the name Latin 
America Nautilus (LAN). Global Crossing was taken over in 2011 by the American operator Level3. All four 
fiber pairs of the SAC/LAN system operate with DWDM, with 10 Gbps channels, and together they have a 
3.84 Tbps nominal capacity. 

The second system was installed by the Telefonica group from Spain and is called South America 1 
(SAm-1). Its topology is similar to SAC, except that it crosses Guatemala instead of Panama. The cable uses 
two pairs of optical fiber, with 10 Gbps channels, and its nominal capacity is 1.92 Tbps. 

The third system, GlobeNet, consists of a ring entirely in the Atlantic Ocean and it serves mainly 
Brazil, Venezuela and Colombia, connecting them to the US. GlobeNet was taken over by Brasil Telecom 
in 2002, and passed to the control of Oi in 2009 when these two Brazil-based companies merged. More 
recently, GlobeNet was sold to the Brazilian group BTG Pactual. Its cable uses four pairs of optical fiber, 
with 10 Gbps channels and total nominal capacity of 1.36 Tbps. 
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The gamble on future growth in demand by the original owners of these three systems was justified, 
confirmed by fifteen years of their operation. As a result we may point out the concentration in Miami of 
Internet data flows between North and South America, elevating this city to the position of the second 
largest exchange hub of international traffic in the US, after New York, and the sixth one in the world. 
However, this also reflects the absence of alternatives to cater for international Internet traffic involving 
South America. 

2014: the arrival of transmission in multiples of 100 Gbps 
The practice of using 10 Gbps channels in DWDM systems began around the year 2000 and remained 

the de facto standard for more than ten years, even though 40 and 80 Gbps channels started to emerge 
in different optical systems. What determined the adoption of the new 100 Gbps standard was the 
standardization by the IEEE of 100G-Ethernet for data networks, recognizing thus the new primacy of data 
in communications networks. In our region, the first cable system to adopt the 100 Gbps standard, in 
2014, was América MÓvil 1 (AMX-1), from the Mexican business group that controls Embratel, Net and 
Claro in Brazil. 

More than a decade had elapsed without any large investments in new submarine capacity to Latin 
America. As AMX-1 received investment from AmÉrica MÓvil and involved such extensive coverage, 
encompassing a great portion of South America and additionally reaching the Caribbean, Central America 
and North America, the beginning of its operation gained great coverage in international media, as shown 
in Figure 14.6. 

 
FIGURE 14.6. Infographic of the AMX1 optical underwater cable 

 
Source: Adapted by RNP from Alcatel-Lucent. 

Planned and foreseen cables for the coming years 
 

A string of projects of new submarine cable systems has already been announced for the next few 
years, with the first roll-out in 2016 and across-the-board adoption of the new 100 Gbps channel standard. 
Of the projects listed in Table 14.1, one connects two points in Brazil, three connect Brazil to the US, one 
to Europe, one to Uruguay and two to Africa. As some of these projects involve similar routes (to the US 
and Africa) it is possible that not all of them will be carried out. 



 
Table 14.1 summarizes information on these projects, obtained from the Internet website 

TeleGeography,8 from which the cable topology of Figure 14.3 was also extracted. The following discussion 
is organized per route. 

 
A. Brazil -  US 

- Monet: the cable extends between Boca Raton, in Florida, and Santos, with partial access in 
Fortaleza, and will include six pairs of fibers, divided between the investors Google (2), Angola 
Cables (2), Antel (1) and Algar Telecom (1). The beginning of operations is planned for 2016. 
- Seabras-1: The cable extends between Brookhaven, New Jersey, and Santos and will include six 
pairs of fibers. Service is intended to kick off in 2017. 
- BRUSA: the cable extends between Virginia Beach, Virginia, and Rio de Janeiro, with access in 
Puerto Rico and Fortaleza. It will be built by the Spanish company Telefonica and its entry into 
operation is planned for 2018. 

B. Santos to Uruguay and Rio de Janeiro (extensions of Monet) 
- Junior: The cable extends between Santos and Rio de Janeiro and will be built by Google. 
Operation starts in 2017. 
- Tannat: the cable extends between Santos and Maldonado, Uruguay, and will include six pairs 
of fibers. The investors include Google and Antel. Operations start in 2018.9 

C. Brazil -  Europe 
- EllaLink: the cable extends between Sines, Portugal, and Santos, with access in Fortaleza. In the 
future it will include points of access in Cape Verde, Canary Islands (Spain) and Madeira (Portugal). 
Among its investors are Telebras and Islalink (Spain). It is intended to start operating in 2018.10 

D. Fortaleza -  Africa 
- South Atlantic Inter Link (SAIL), formerly called Cameroon-Brazil Cable System (CBCS): the cable 
extends between Fortaleza and Kribi, Cameroon. The investors are Camtel and China Unicom. It 
is intended to start operating in 2017. 
- South Atlantic Cable System (SACS): the cable extends between Fortaleza and Luanda, Angola, 
and will have four pairs of fiber. The owner will be Angola Cables. It is intended to start operating 
in 2018. 

 
The new cables foreseen for the next two years, if they are built, will certainly have important 

impacts on Brazil. Firstly, three of the cables (from groups A and C above) will enormously increase the 
capacity available between Brazil and the Northern Hemisphere, in virtue of the adoption of 100 Gbps 
technology, ten times greater than the cables launched in the year 2000. This will certainly tend to drive 
down the cost of international communications. 

The other novelty will be the construction of transatlantic cables from Brazil to Europe and to Africa, 
opening new routes between Brazil and the rest of the world, without passing through US territory. This 
feature reduces communication latency (end-to-end delay), an important factor in global financial 
markets. In 2014, Edward Snowden’s revelations of digital espionage carried out by the US government 
caused Brazil’s government to seek new international telecommunications routes, avoiding the US, to 
lower the risk that information would be intercepted in transit. Finally, the new cables will provide the 
global telecommunications network a higher degree of connectivity, with many new alternative routes, 
compared to the current topology. 

For these reasons we see great benefits for Brazil that will come out of the new proposals. 
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SUBFLUVIAL CABLES IN THE AMAZON REGION -   
THE AMAZONIA CONNECTED PROGRAM 

 
The existing long-distance optical infrastructure in the Amazon region In December 2015, the 

Brazilian Amazon region could count on the following long-distance optical routes (Figure 14.7): 
- Porto Velho -  Manaus: Aerial optical cable from Embratel, suspended from poles built along a 
federal highway, BR319, that crosses the dense forest zone between these two state capitals, 
complemented by a subfluvial cable crossing of the Amazon River at Manaus. 
- Tucuruí -  Macapá -  Manaus: Aerial OPGW (OPtical Ground Wire) system from TIM and Vivo, 
using the electric power transmission lines that connect these two capitals to the TucuruÃ 
hydroelectric power plant in the state of Pará (PA). 
- Belém -  TucuruÃí -  Marabá -  Altamira -  Santarém -  Itaituba: Aerial OPGW system from 
Eletronorte, using the electric power transmission lines that connect these cities to the Tucuruí 
hydroelectric power plant. 
- Manaus -  Coari: Ducted optical cable from Petrobras, built along the route of its gas pipeline 
between Manaus and Urucu, in the state of Amazonas (AM), with a subfluvial crossing of the 
Solimões River near Coari. 
- Manaus -  Boa Vista: Ducted optical cable from Oi, buried along a federal highway, BR 174, 
crossing indigenous areas between these two state capitals. 
- Macapá -  Oiapoque: Ducted optical cable from Oi, buried along a federal highway, BR 156, 
through an sparsely populated area, reaching the border with French Guiana. 
 

FIGURE 14.7. Map of the long-distance optical  
routes in the Brazilian Amazon in 2013 

 

 
Source: RNP. 



Though important for the Amazon region, these optical routes interconnect almost exclusively the 
endpoints, not providing service to a large part of the population, which does not live along these routes, 
but more particularly along the courses of the major rivers of the region. 

The use of subfluvial cables in the Amazon region 
For many years terrestrial optical fiber routes have been built along roads, railroads and electric 

power transmission lines. These routes have been used to offer support to the national and regional 
telecommunications network backbones, especially Internet transport backbones. Moreover, as 
previously described, submarine optical cables have been used extensively for the intercontinental 
interconnexion of national and regional telecommunications networks, giving them worldwide reach. 

Nevertheless, in many countries, there are still regions where there are no such terrestrial routes, 
notably in regions of difficult land access and low population density. Some such regions in the world are 
crossed by rivers that provide a common element to meet the countless needs of society. One such region 
is Amazonia, where there are a few roads serving the main cities and where the population inhabits 
riverside zones along its great rivers that cross the region and provide both food and the main means of 
transportation -  river transportation. In such regions, one should consider the alternative of installing 
subfluvial cables along the courses of the rivers. Besides providing communications and Internet services 
to the riverside populations, a route along the river causes much less environmental damage than the 
construction of a land route that cuts through the forest. 

 

The Amazônia Conectada [Connected Amazon] Program 
The Connected Amazon program [Programa Amazônia Conectada] was launched in 2015 by the 

Brazilian Army, which has led its gradual rollout, in partnership with the National Education and Research 
Network (RNP), the state IT companies Prodam (the Amazonas state ICT company) and Prodepa (the ParÃ¡ 
state ICT company), the governments of the states of Amazonas and ParÃ¡, the federal government-
owned telephone and electrical energy companies (Telebras and Eletrobras), among others [PROGRAMA 
AMAZÔNIA CONECTADA, 2015]. 

The program’s objective is the construction of a subfluvial optical cable mesh along the courses of 
the main rivers of the Amazon region, where there are few roads or railroads or even electric power 
transmission lines. 

The program seeks to align itself with the federal government’s National Broadband Program 
(Programa Nacional de Banda Larga -  PNBL, discussed in Chapter 3 of this book). More specifically, the 
new optical cables in the rivers will provide terrestrial access to telecommunications and Internet services 
to the riverside populations, thus contributing to the digital inclusion objectives of the PNBL. Further 
alignment is expected with the state governments that are building out their own statewide 
communications networks. 

The seed of this program was the proposal put forward by RNP in 2013 of the rollout of the BelÉm-
Macapá-Manaus subfluvial route, closely following the route used by the telegraph cable deployed 
between 1895 and 1896, previously mentioned in this chapter (SIEMENS, 1896). This proposal was 
presented initially to the then Ministry of Communications (MC) as a challenge to improve the 
telecommunications infrastructure of the region, extending the availability of broadband services and of 
communication in general, as well as bringing benefits to a large part of the population in the region that 
lives mostly along its rivers. 

The MC itself counterproposed the idea of deploying not only along this route, but instead building 
a much larger mesh of optical cable routes to be installed along the major rivers of the Amazon region -  
the Amazon, Madeira, Negro and Solimões Rivers (GRIZENDI; STANTON, 2013). However it was the 
Brazilian Army that responded to this challenge and proposed the creation of the Amazonia Connected 
Program. 

The main benefits of this program are: 



- To build a telecommunications infrastructure in the Amazon region that will boost regional 
development and add to the strength of National Defense and Public Safety; 
- To establish a solid foundation for the development of research and education networks in the 
North of Brazil; 
- To contribute to Brazil’s technological and industrial development, with global scale and 
competitiveness 

The program has an estimated extension of 7,800 km and encompasses five routes called 
Information Highways [Infovias] along the following rivers: Negro, Solimões, Madeira, Purus and Juruá, as 
shown below (Figure 14.8). 

 
FIGURE 14.8. Planned subfluvial cable routes  

in the Amazonia Connected Program 

 
Source: RNP 

FIGURE 14.9. Subfluvial cable route between Coari and TefÉ (in detail) 



 
Source: RNP 

The first Information Highway to be built is along the Solimões River, between Manaus and 
Tabatinga, on the international border with Colombia and Peru. Initially, it was decided to begin this route 
in Coari, rather than Manaus, taking advantage of the existing Petrobras fiber between Manaus and Coari. 
Thus, the first subfluvial cable stretch upstream from Coari -  effectively, the pilot project -  interconnects 
Coari and Tefé, 240 km apart, and this was concluded in the first semester of 2016. Figure 14.9 illustrates 
this route. 

Even earlier, before carrying out this pilot project, a smaller “technology demonstration” project was 
successfully carried out in the Negro River at Manaus, where a stretch of about 7 km of subfluvial cable 
was laid, interconnecting two Brazilian Army units and completing an optical ring with RNP’s Metropolitan 
Network of Manaus -  MetroMAO (see Figure 14.10). This earlier project was publicly demonstrated on 
July 16th, 2015, when the Amazonia Connected program was formally launched through the 
Interministerial Ordinance n. 586, signed by the Ministers of Defense, Communications, and Science, 
Technology and Innovation. 

Laying and operating 7 km of cable in the Negro River was relatively simple. The pilot project along 
the Solimões River may present bigger difficulties. The report of the deployment of the telegraph cable 
along the Amazon river (SIEMENS, 1896) mentions problems of cable upkeep during the rainy season, 
when the combination of strong currents and debris in suspension led to the scouring of the riverbed, 
leaving the cable uncovered and damaged. The great challenge will be to find a way of adequately burying 
the cable in the bed of the river while it is being laid. 

 
  



FIGURE 14.10. Technology Demonstration project with the laying  
of about 7 km of subfluvial cable in the Negro river in Manaus 

 

 
Source: RNP 

CONCLUSIONS 
The deployment of this initial stretch along the Solimões River already represents something quite 

unusual in modern telecommunications. If one considers that it was carried out in the Amazon region, 
one must recognize that it is a really challenging task, that can bring technological advances and 
innovation through its extension to several of the big rivers of the region. Compared with submarine 
cables, subfluvial cables are simpler, since they are used in a festoon topology, with transmission 
equipment located on dry land. On the other hand, the strong currents and the frequent shallows turn 
the rivers into more troubled environments, compared with the tranquility found in the bottom of the 
oceans, potentially making both the deployment and corrective maintenance of subfluvial cables more 
complex. Finally, most of the population of this region lives along the courses of these rivers, which already 
provide them with transport and food, and it seems to us quite unprecendented for these same rivers 
also to provide them with access to 21st Century communications technologies. 

When the Connected Amazon Program is complete, it will bring high-quality high-bandwidth 
communication to a region that is currently very poorly served both in the capacity and quality required 
for basic telecommunications services. The Coari -  TefÉ project will be valid as a proof of concept so that 
the solution employed may be extended in the whole of the Amazon region, by overcoming technological 
challenges and creating a knowledge base for projects in other stretches of the SolimÃµes River, as well 
as for projects in other rivers in the Amazon region and even in rivers of other regions in the country. 

The mastery of this technology also should open up opportunities for Brazilian submarine and 
subfluvial optical system installation companies in other countries and continents, with special attention 
to neighbouring countries of the Amazon region, such as Peru and Colombia, that share the same 



geographic, climatic and vegetation conditions as Brazil. In the case of Peru, a project is being elaborated, 
with the participation of a Brazilian company, to extend the land-based national telecommunications 
network to reach the city of Iquitos, in the heart of Peruvian Amazonia. A survey has already been 
undertaken for the deployment of a 450-km subfluvial cable between Nauta and Yurimaguas along the 
Marañon and Huallaga Rivers, tributaries of the (Peruvian) Amazon River, which is the upstream 
continuation inside Peru of the SolimÃµes River. A further possibility is to deploy a 420-km subfluvial 
connection between Iquitos and Tabatinga, in the Brazilian state of Amazonas (AM) on the border of 
Colombia and Peru. The interconnection of these two cables along the SolimÃµes, (Peruvian) Amazon, 
Marañon and Huallaga rivers would make possible a direct connection between Peru and Brazil, 
consequently bringing benefits to international telecommunications (Figure 14.11). 

FIGURE 14.11. Possible subfluvial cable interconnection  
routes in the Peruvian Amazon region 

 
Source: RNP 

Note: The smaller map also shows the IIRSA Norte [North IIRSA] highway,  
newly built between Yurimaguas and the port of Paita on the Pacific Ocean. 

Other possible candidates for adopting the solution used in the Amazonia Connected Program would 
be countries with large rivers and dense rainforests that are located mainly in Africa and Asia, especially 
in the basins of the Congo (or Zaire) River in Africa and of the Mekong River, in Southeast Asia. Brazilian 
companies’ expertise with the approach used in the Amazon could be applied in such cases. 

It should be noted that both new cabling projects with large or majority Brazilian participation, 
EllaLink and Amazonia Connected, depend greatly on investments by the Brazilian government. In both 
cases, the reasons for building these cable systems involve public policies of meeting the needs of 
broadband communication of the Brazilian population, with differentiated international service (access 
to the world, without passing through the US, and with lower latency). At present there seems to be no 
interest on the part of the Brazilian private sector in investing in these initiatives. Part of this problem may 
be explained by the fact that most of the large telecommunications companies operating in the country 
are under the control of international business groups, with financial interests in other cable systems 
competing with EllaLink, which, however, pass through the US or, in the future, through Africa. 
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