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I. Introduction 

The West of India Portuguese Guaranteed Railway [hereafter WIPGR] 

extended 83 kilometres eastward from the Port of Murmagao on the coast of Goa to 

the Goa/British India frontier. At the frontier the WIPGR merged into track built 

westward by the Southern Mahratta Railway Company for some 111 kilometres 

from New Hubli located in the Dharwar District of British India’s Bombay 

Presidency. The line, privately-owned by the London-based Portuguese West of 

India Guaranteed Railway Company [hereafter WIPGRC] but sometimes referred 

to in the sources as the “Murmagao”, “Mormugao” or “Marmagao” Line, was 

opened officially throughout its full length in early 1888. The entire 194-kilometre 

distance, Murmagao to New Hubli, was conceived as a single project albeit built 

and worked by separate companies (until 1 July 1902 when the working of WIPGR 

was assumed by the Southern Mahratta Railway, hereafter SMR) under different 

national jurisdictions. The West of India line remains in active use in the 21st 
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century as part of the massive, state-owned and state-operated Indian Railways. A 

map attached to this paper provides the cartographic context for our text. 

Construction of the line became possible after extended negotiations between 

the British and Portuguese Governments, within which the Government of India 

(hereafter GOI) also played an active role. The result was a treaty signed at Lisbon 

on 26 December 1878. Its extensive Article VI stipulated the conditions under 

which a railway might be constructed from Murmagao to New Hubli.1  It required a 

good deal of additional negotiation and wheeling and dealing before construction 

began.2 Although headquartered in London and capitalized by money raised 

primarily from British shareholders the WIPGR was subject to Portuguese input 

and some control.  Revenues of Portuguese Goa guaranteed WIPGRC shareholders 

a five percent return on their investment regardless of the profitability of the line.  

Meanwhile, and roughly coterminous with the promotion and construction of 

the Murmagao line, another Portuguese metre gauge railway came into existence 

some 11,000 kilometres to the west within Portugal itself. Construction of the 134 

kilometres Tua metre gauge railway line from the confluence of the Tua and Douro 

Rivers to Bragança began in 1883. It was completed throughout in 1906 and closed 
                                                
1 Parliamentary Papers, 1881 [C.3019] Marmagoa. --(Railway and harbour.) Copy of 
correspondence between the Foreign Office and the India Office; between the Secretary of State 
for India and the Governor-General of India in council; and between the India Office and the 
promoters of a scheme for improving the harbour of Marmago and for the construction of a 
railway from that port to the British frontier, pp. 4-5. 
2 The wheeling and dealing is described in Stuart Sweeney. Financing India’s Imperial Railways 
1875 – 1914 (London: Pickering and Chatto, 2011), chapt. five.  
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to traffic in 2008. The line hugged the often rugged, always scenic valley of the Tua 

River. The initial section, the 54 kilometres to Mirandela opened in 1887, proved to 

be an especially challenging piece of railway engineering. The Tua line brought 

good transportation to previously remote and underdeveloped areas of north eastern 

Portugal through its transhipment terminus at Foz Tua, where connection was made 

with the mainline, broad gauge (1667mm) railway that extended east/west along the 

Douro valley from the major harbour and city of Porto to the Spanish border. The 

latter line opened to the fluvial confluence at Foz Tua in 1883, and to the Spanish 

border in 1887.  

This paper focusses primarily on the Murmagao line, but it does explore 

some of the similarities and differences between the Tua and Murmagao projects in 

order to facilitate comparisons others might undertake. 

Clearly, there was much that was different between the promotion, 

construction and operation of the WIPGR and Tua lines, not least of which was the 

fact that the project in Goa involved two substantial, different but intertwined 

constructions: (1) a railway line and (2) a much enlarged harbour at Murmagao. 

The successful completion of both was vital to the Portuguese hopes to stimulate 

the economy of Goa. 

Nonetheless, there were also similarities, not least among which were the 

coeval Portuguese involvements in both lines driven by a shared interest among 
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Portuguese authorities in the economic development of underdeveloped areas under 

the jurisdiction of the Portuguese state. If the Tua line was intended to stimulate the 

economy of a peripheral area within Portugal itself, then the WIPGR line, its 

advocates hoped, would invigorate the port of Murmagao and thus provide a much 

needed economic boost to a distant possession languishing on the periphery of the 

Portuguese overseas colonial empire. Both lines, in one sense, were railways of the 

Portuguese periphery. Thus, if a goal of historical comparison is to identify better 

that which is general in historical processes—in this case railway development—

and that which is more unique or even idiosyncratic within universes of historical 

investigation then these two cases of Portuguese-sponsored railway development 

certainly can contribute to an improved understanding of the ways in which 

railways did—or did not—stimulate economic development. 

Other potential similarities lie within the construction processes used to build 

the two lines. Substantial sections of both lines were built through rugged, 

mountainous terrain that demanded much in the way of engineering knowledge and 

skill, appropriate tools and machines, skilled labour, and large numbers of less-

skilled excavators and movers of earth and rock. Both lines were built to the metre 

gauge within state contexts where a 5’ 6” (1676mm) broad gauge was dominant.3  

                                                
3 India, the Iberian Peninsula and a few parts of Latin America were the only regions where the 5’ 
6” gauge was adopted. The decision to use 5’ 6” in the Indian case appears to have been a 
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However, the motivations for doing so differed.  The use of the metre gauge for the 

Tua line was a well considered, pioneering decision by the Portuguese authorities 

and engineers to facilitate construction in the hilly, rugged sections of the country.  

The WIPGR, on the other hand, became a metre gauge project because 

British authorities in England insisted it be so in order to reduce capital expenditure 

within a scheme where Government revenues guaranteed a certain level of return to 

the shareholders of the private, guaranteed railway companies.4 The British 

authorities had the whip hand because they controlled the decision regarding the 

gauge for the connecting line of the Southern Mahratta Company (with a 3.5 per 

cent guarantee) from the Goa frontier to New Hubli, without which the Murmagao 

line was useless.  

Because the two lines were built almost conterminously (Tua to Mirandela 

certainly and the WIPGR throughout) their construction processes should have 

drawn upon best-practice railway engineering as it had evolved by the early 1880s. 

Thus, an interesting question is, did they exemplify best-practice engineering of the 

                                                                                                                                                         
compromise between the two gauges in use in Britain in the early 1850s: Brunel’s seven-foot 
gauge and the more widely used 4’ 81/2” (1435 mm). 
4 The decision in the later 1860s to use the metre gauge for some railway building in India was 
contentious at the time, and remained contested thereafter. The financially–strapped GOI 
advocated use of the metre gauge because of the high cost of broad gauge construction in the 
1850s and 1860s. By 1905 some 40 per cent of the total route kilometres were metre gauge lines. 
Since 1992 Indian Railways has been committed to a unigauge (5’ 6”) policy but full conversion 
is an expensive, long-term process. A brief gloss of the guarantee schemes and the gauge issue in 
the Indian context can be found in Ian J. Kerr, Engines of Change. The Railroads That Made 
India (Westport: Praeger, 2007; Hyderabad: OrientBlackswan, 2012), passim. 
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day, and if not, why not?  Or did the Tua and the WIPGR lines provide examples of 

technological frontiers that the prominent American historian of technology, 

Thomas Hughes, defined as “wherever and whenever nature in her nonanimal 

manifestations frustrates man in the pursuit of his objectives, there exists a 

technological frontier. To penetrate the frontier man must develop techniques or a 

technology allowing him to adapt to, modify, or obliterate nature”?5 Put another 

way, was the construction of the two lines a demanding but known challenge or did 

one or the other, or both, present the supervising engineers with a novel 

technological frontier that required significant practical and/or theoretical 

innovation? 

After a brief section that provides background and context for the WIPGR 

line, this paper contributes to possible comparisons between the construction of that 

line and the Tua line by describing in some detail the construction of the West of 

India line from Murmagao to the crest of the Western Ghats, located three miles 

into British territory beyond the border of Goa.  

II. Contex. 

Conquest made Goa a Portuguese colony in 1519. Designated the capital of 

Portugal’s growing Asian Empire it flourished in the later decades of the 16th 

                                                
5 Thomas Park Hughes, “A Technological Frontier: The Railway,” in The Railroad and the Space 
Program. An Exploration in Historical Analogy, edited by Bruce Mazlish (Cambridge: The 
M.I.T. Press, 1965), p. 53. 
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century and the early decades of the 17th century. Such was its wealth and splendour 

that a Portuguese saying proclaimed, “he who has seen Goa need not see Lisbon”. 

However, first the Dutch and then the English supplanted the Portuguese as the 

dominant European presence in Asia. The long process whereby the Indian 

subcontinent became the British Indian Empire took firm hold in the mid-18th 

century and was consolidated during the first two decades of the 19th century.  The 

first half of the 19th century saw Bombay (modern Mumbai, the Republic of India’s 

commercial capital and most-populated city) emerge as the dominant city on India’s 

West Coast.  Ironically, the core site of Bombay had been ceded by Portugal to 

England in 1661 as part of the dowry of Catherine of Bragança at the time of her 

marriage to Charles II.  

Bombay grew as British power grew. Favoured by an excellent, well-

sheltered, natural harbour Bombay became the leading port of South Asia and a 

centre of the cotton textile industry after the construction of railways in the 

1850s/early 1860s facilitated transportation between Bombay and the hitherto 

Western Ghat-obstructed access to the interior. Bombay’s economic penumbra 

increasingly cast itself across much of Western India including Goa. Murmagao 

became a minor port used primarily by small vessels engaged in coastal shipping up 

and down the West Coast whose main destination was often Bombay, the great 

entrepot. Andrade Corvo, a Portuguese Foreign Secretary in the 1870s, lamented 
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that there were years during which no ship from Europe reached Goa, and that the 

livelihood of many Goans depended on remittances from relatives working in 

Bombay, and elsewhere in British India.6  

Goa, in short, languished. It had become a colonial backwater of a minor 

colonial power, and, in economic terms, a liability to the Portuguese Government.7 

However, Portuguese authorities and others in Portugal had a strong emotional 

commitment to their largest Indian possession.  It provided a visible reminder of the 

once expansive Portuguese presence in Asia when Goa had been the fulcrum of a 

maritime empire that extended from East Africa to East Asia: an empire whose 

beginnings were celebrated in the national epic poem of Camoes, The Lusiads. Goa 

had too many emotive, glorious associations to be forgotten or let go by Portugal—

witness the fact that the British left India in 1947 but Portugal retained Goa until 

India took it by force of arms in 1962.  

However, Portuguese authorities in the middle decades of the 19th century did 

want to invigorate the economy of Goa, just as others wanted to stimulate the 

economy of northeastern Portugal. The Regenerator Government of the mid-1870s 

headed by Fontes promoted economic expansion and the use of foreign loans to 

                                                
6 Bernard Dale Ethell, “Portugal and Portuguese India 1870 – 1961”, Ph.D. thesis, History, 
SOAS, University of London, 2003, p. 28. 
7 J. B. Amâncio Gracias, Caminho de ferro e porto de Mormugão (Bastorá: Tipografia Rangel, 
1940), pp. 68-80. 
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develop Portugal’s infrastructure.8 A railway from Goa over the Western Ghats and 

into the interior of the Deccan plateau to stimulate greater use of the harbour at 

Murmagao fitted this policy well.9 The Portuguese authorities had responded 

favourably to attempts in the 1860s and 1870s to get such a project underway, 

although, in the event, those efforts failed.10  

On 12 April 1877 the Portuguese Parliament approved a law that allowed the 

government to permit a private company to build a railway line in Goa without 

State financial aid.11 Nothing would come out of this law and, moreover, it 

remained necessary to reach an agreement with Britain because any line in Goa 

could only be viable if linked directly to a railway in British India. Fortunately for 

the Portuguese advocates of a railway in Goa a fortuitous conjuncture of events and 

interests in the period 1875-1878 made the British Government receptive to the 

idea. 

                                                
8 Ethell, p. 27. Maria Eugénia Mata, “As três fases do Fontismo: projectos e realizações”, Estudos 
e ensaios em homenagem a Vitorino Magalhães Godinho (Lisboa: Sá da Costa 1988), pp. 413-
430. 
9 Similarly, a line up the Tua Valley might stimulate the economy of northeastern Portugal. 
10 Portuguese Overseas Historical Archive (hereafter POHA). Secretaria de Estado da Marinha e 
Ultramar (SEMU). Direcção Geral do Ultramar (DGU). Pack 2589. Caminho-de-ferro de 
Mormugão. Processos (1875-1879).  A. Lopes Mendes, A Índia Portugueza: breve descripção 
das possessões portuguezas na Asia (New Dehli: Asian Educational Services, reprinted 
1989).Gracias, p. 68-80. Lopes Mendes, who wrote his book between 1862 and 1871, mentions 
another attempt to build a railway between Mormugão and Bombay, but the British governor 
rejected such project. He also quotes an engineer (probably Portuguese) who stated that building a 
railway in Portuguese Goa was a utopian idea: on one hand the topography of territory was 
almost unknown; on the other hand it was cheaper and faster to send merchandise by sea from 
Mormugão to Bombay; finally, the Portuguese treasury could never afford such an enterprise. 
11 Gaspar Cândido Correia Fino, Legislação e disposições regulamentares sobre caminhos de 
ferro ultramarinos (Lisboa: Imprensa Nacional, 1908). 
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A detailed recital of the concatenation of causes, some more contingent or 

distal than others, that brought the British to sign the 1878 treaty (ratified in 

Portugal on 6 August 187912) that, among other matters, accepted the idea of a 

railway from Goa eastward into British territory is not necessary in a paper 

focussed on the construction of the line. Suffice it to say that the British 

Government had sufficient concern for its long-standing alliance with Portugal to 

want to settle a number of irritants that created friction between the Portuguese and 

the British in the Indian context. Indeed, in this matter the British Government was 

prepared to be more conciliatory than its semi-autonomous creature, the GOI. And 

if a treaty required acknowledgement that a railway line might be built, then the 

British Government saw that as an acceptable quid pro quo for the substantial 

concessions made by the Portuguese authorities. Subsequently, the fact that a 

powerful, well-connected group in England (the so called Stafford House 

Committee led by the Duke of Sutherland) lobbied hard for a West of India 

Portuguese line—a project from which they expected to benefit—furthered the 

cause of the Murmagao line. 

The GOI was not in favour of the construction of the Murmagao line. 

However, neither the GOI nor its subsidiary jurisdiction, the Government of the 

Bombay Presidency opposed railway construction that linked the southern interior 

                                                
12 Fino. 
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regions of the Bombay Presidency directly with nearby, west coast ports.13 As early 

as 1862 a published, 116 page proposal for a “Beitkul (Sedashegur), Dharwar, & 

Bellary Railway” generated some interest among Bombay authorities.14 A major 

consideration then and subsequently was to provide quicker and cheaper 

transportation to market for the cash crops increasingly grown in the Deccan 

districts of the Southern part of the Bombay Presidency. Railways came late—

1884—to the region and from the north hence the transportation link they provided 

for exportable commodities was to the distant harbour at Bombay. Bombay’s 

burgeoning population also provided a growing demand for produce grown in the 

southern Deccan districts of the Presidency. The arrival of the railway in the 

Dharwar district in 1884 enabled its local farmers to grow a different kind of cash 

crop, large quantities of chilli peppers for sale in the newly accessible (within the 

timely window of opportunity fresh produce sales required) vegetable markets of 

Bombay.15 

                                                
13 Just as the GOI had some autonomy vis a vis the Home Authorities in London, so did the 
Bombay Presidency have some manoeuvring room in its relationship with the GOI—the 
administration of the British Indian Empire from London down to units of local administration 
was hierarchical, certainly, but never in a strictly linear fashion. 
14 George Latham, Report and Proposal for the Beitkul (Sedashegur), Dharwar, & Bellary 
Railway (Through the Cotton Districts,) With a Proposal for Forming Improved Harbour Works 
at the Port of Beitkul, and the Formation of the Proposed New Town. Addressed by Permission to 
His Excellency Sir H. Bartle E.  Frere, K.C.B., Governor of Bombay (Bombay: Education 
Society’s Press, 1862). 
15 Michelle Burge McAlpin, Subject to Famine. Food Crises and Economic Change in Western 
India, 1860-1920 (Princeton: Princeton University Press, 1983), p. 150.  McAlpin writes: “before 
the construction of the railway its farmers had lacked a market that could absorb (at prices above 
costs) all of the chillies they could grow”. 
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  The project that gained the most traction among British Indian authorities 

was the proposal to construct a line from Gaduk in the Dharwar District through 

Hubli and onwards to the Port of Karwar (a later name for Sedashegur) some 

twenty kilometres south of Goa within the North Kanara District of the Bombay 

Presidency. Karwar’s connection with the interior had been upgraded in the early 

1860s when the carting road over the Ghats was much improved, and in the early 

1870s detailed consideration was given to the proposed Gaduk-Karwar railway.  

Surveys were undertaken, reports written, and promotional and lobbying efforts 

begun16. This line continued to be the choice of British officials in India right up to 

the final commitment to a line originating in Goa, even though some British 

engineers (Sawyer, Dundas Taylor, Buyers and Rendel) believed that Mormugão 

had the better harbour.17 Better or not, R. B. D. Morier, the main British negotiator 

of the 1878 treaty, remarked late in the process that had he known earlier about the 

                                                
16 One measure of the serious consideration given by Government to the Gaduk-Karwar proposal 
is the substantial collection of materials located in the British Library, India Office Records 
[hereafter BL-IOR], L/PWD/3/280, 1872-1873: Collections (Enclosures) to Railway Letters from 
Bombay, Letter 4 of 1873. Members of the powerful Manchester cotton textile industry supported 
the Karwar line. Cotton had become an important cash crop in the Dharwar District where 
experiments with the sowing of the American variety known as New Orleans initially seemed 
promising although the longer-term result was failure and detrimental consequences for the local 
ecology. See Sandip Hazareesingh, “Cotton, climate and colonialism in Dharwar, western India, 
1840—1880”, Journal of Historical Geography, 38 (2012), pp. 1-17. 
17 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão (1881). Correspondence 
between the Foreign Office and the India Office; between the Secretary of State for India and the 
Governor-General of India in Council; and between the India Office and the Promoters of a 
Scheme for improving the Harbour of Marmagâo and for the construction of a Railway from that 
Port to the British Frontier. Survey of 29 October 1880. Gracias, p. 120-207. 
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possible superiority of the harbour at Karwar the Murmagao line would not have 

been the centrepiece of the 1876-1877 negotiations.18  

The possible line to Karwar was one of the major obstacles to the 

construction of the Mormugão line. Karwar was a part of British India, whilst 

Mormugão was in Portuguese Goa. Many claimed that Britain should not finance a 

railway towards foreign territory, particularly when it had the good option of 

Karwar, just a few miles to the south of Goa.19 As in the Portuguese-Spanish 

negotiations about Iberian transnational railways, the frontier proved to be a 

significant obstacle.20 However, in the end, the objections of the GOI were 

overridden in London. Quite pragmatically, the same R. B. D. Morier realized the 

Mormugão line would make the substantial costs of  50 miles of rail track and large 

harbour works the responsibility of Portugal. Even so, Britain did not relinquish its 

right to build the line to Karwar, in case the Mormugão railway did not prove to be 

the best solution from a British perspective.21 In 1951, Krus Abecassis, a 

                                                
18 Ethell, p. 41. 
19 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão (1881). Correspondence… 
Letters of 20 July, 24 August and 26 October 1880. Telegram of 14 October 1880. Gracias, p. 68-
80. 
20 Hugo Silveira Pereira, “A doorway to Europe: the dream of the Portuguese railways (1845-
1892)”, 9th International Conference of the T2M (2011). Available online in: t2m.org/papers-
conference-2011.  
21 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão (1881). Correspondence… 
Letters of 21 June 1879 and 9 December 1880. 
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Portuguese engineer, considered this decision to be a victory of engineering over 

nationalism.22 

The Portuguese hoped that a private company would undertake the project 

(railway construction and operation, and harbour improvement) without any kind of 

financial aid from the State. That did not happen and the national treasury was 

forced to guarantee a return on investment to the stockholders of a private, British-

based railway company formed by the Stafford House Committee (June 17th, 1880 

law and April 18th, 1881 contract). Portugal offered a 5 per cent guarantee on 

capital of 800, 000 pounds and  6 per cent on additional capital above that figure 

(550,000 pounds as stated by the laws of 23 July 1885 and 16 June 1888).23 The 

guarantee in turn was secured by the hypothecation of revenues derived from an 

annual sum paid to Portuguese India by the Government of Bombay in return for 

various concessions and undertakings made by Portugal in the 1878 treaty.  

Most Portuguese authors believe that the 1878 Treaty in general, and the 

specific arrangements for the financing of the WIPGR were a bad, even a 

humiliating, deal for Portugal and Goa.24 The British authorities, for their part, 

                                                
22 Carlos Krus de Abecassis, O caminho de ferro e porto de Mormugão. Génese e concepção. 
Regime. História e resultados. Problemas técnicos actuais. O tráfego de minério (Lisbon: 
Imprensa Nacional, 1952), p. 6. 
23 Fino. Besides the financial aid, Portugal also granted tax exemptions and the properties it 
owned in India that were necessary to the completion of the works.  
24 Gracias, p. 208-251. João Craveiro Lopes, “O Pôrto e o caminho de ferro de Mormugão nas 
suas relações com a Índia Inglesa”, Boletim Geral das Colónias, XXI (1945), 236, pp. 37-42. 
Henrique Cabrita, “Caminho de ferro e porto de Mormugão”, Boletim Geral do Ultramar, XXVIII 
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agreed to extend the Murmagao line into British India by authorizing the SMR to 

construct a line from New Hubli to the border of Goa. The WIPGRC was registered 

as a company with limited liability in London in 1881, and it was allowed to 

operate in Portuguese territory by an ordinance of 8 March 1882 (under the terms of 

the Corporations Act of 22 June 1867). The Murmagao line it was to be. The 

deadline to complete the works was April 1887.25 

But what of the physical context of the proposed line?  What kind of terrain 

and climate had to be overcome? What major obstacles had to be surmounted, 

penetrated or cut? If the Tua line, at least in its initial section northeast from the 

Tua/Douro confluence had to be laboriously created within the steep, rugged valley 

of the Tua River then what comparable or greater challenges faced the builders of 

the WIPGR? 

 India’s West Coast from north of Bombay almost to the southern tip of 

Peninsular India is characterized by a narrow coastal plain flanked throughout its 

entire length at some 45 to 80 kilometres inland (see map) by a precipitous 

mountain range known commonly as the Western Ghats (the Sayhadri Range). The 

Ghats rise abruptly to the interior Deccan plateau with their crest variously situated 

some 300 to 900 metres above sea level. The absolute height of the Ghats is not the 

                                                                                                                                                         
(1952), 330, pp. 158-166. Carlos Krus de Abecassis, Condição e enquadramento do problema do 
porto e caminho de ferro de Mormugão (Lisbon: Imprensa Nacional, 1951), pp. 51-67. 
25 Fino. Gracias, p. 68-80 and 120-207.  
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main challenge; the steep slopes are the main difficulty. Very few gentle passes 

pierce this rugged landscape: a landscape often heavily forested (more so in the late 

19th century), pestilential, hot, and exposed to heavy rainfall in the monsoon-

induced rainy season. Tigers inhabited the jungles of the Western Ghats and 

occasionally presented a problem for the builders of the Murmagao line, a difficulty 

certainly not present in the case of the Tua line.26 

Insofar as the Murmagao line was concerned the Ghat ascent began at the 

sixty-second kilometre and continued for roughly 26 kilometres, of which 20 

kilometres were within Goa.27 The terrain prior to the Ghat ascent involved some 

heavy cutting and embanking, and some bridge building but the Ghats were the 

main obstacle as indicated by the use of a 1 in 40 gradient for 16 kilometres, and 

the need to build fourteen tunnels (twelve in Portuguese territory). The Ghats east 

of Murmagao had to be conquered: no pass provided an easy way through. Section 

III of this paper describes in greater detail how and by whom the line was built. 

III. Construction Process 

    A. Main Actors   

                                                
26 Sawyer, Report dated 19 October 1885 mentions a tiger having injured sixteen people and 
caused panic among the workers until it was killed and “confidence restored”. POHA. SEMU. 
DGU. Pack 2770. Caminho de Ferro de Mormugão. Janeiro a Junho (1885). Report of 19 October 
1885. 
27 Ernest Edward Sawyer, “West of India Portuguese Railway and Harbour Works”, Minutes of 
Proceedings of the Institution of Civil Engineers [hereafter MPICE], XCVII (1889), pp. 303-307 
describes the line. Sawyer was the Chief Engineer. 
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The early history of the WIPGR is populated with many interesting 

characters, especially if one extends the net to cover those involved in the 

diplomatic and financial manoeuvring that preceded the building of the line. 

However, this paper focusses on the construction process so we limit our dramatis 

personae to individuals closely connected with the line’s construction. 

The London-based firm of consulting engineers, Sir John Hawkshaw, Son & 

Hayter, supervised the engineering aspects of the project. Sir John Hawkshaw 

(1811-1891) was one of the most important civil engineers in the mid decades of 

the 19th century, a high ranking confirmed by his Presidency of the Institution of 

Civil Engineers, 1862-63.28 We do not know the division of labour with respect to 

the WIPGR within the firm although we do know Sir John began to withdraw from 

active engineering circa 1880 and fully retired from his firm in 1888.  Likely, 

therefore, Harrison Hayter (1825-1898) and John Clarke Hawkshaw (1841-1921) 

supervised the WIPGR project. Though not of the stature of Sir John, both men had 

distinguished careers. The firm remained the engineering consultant for the WIPGR 

well into the 20th century. 

Sir John Hawkshaw, Son & Hayter, in turn, selected the key engineer in the 

construction process, Ernest Edward Sawyer (1850-1937).  Sawyer headed the 

survey that established the route and its alignments, and then became the Chief 

                                                
28 The remarkable career of this accomplished engineer can be followed in many sources. Most 
accessible is the extensive entry in the Oxford Dictionary of National Biography. 
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Engineer in executive charge of the construction. He remained Chief Engineer (and 

also the Agent, roughly general manager) of the Company until he returned to 

England in 1887.  Sawyer became a Director on the London Board of the WIPGR 

in 1898 and later served as the Company’s Chairman. He also became a director of 

the Madras and Southern Mahratta Railway, and of the British Aluminium 

Company. During World War I Sawyer, by then no longer active as an engineer, 

served the British Ministry of Munitions in France, Switzerland and Italy, service 

for which he was honoured by the French and Italian Governments.29 

Sawyer was born in Livorno, Italy to British parents, married a woman from 

South Africa, and had brothers in India-service. His education as an engineer 

included articling (1867-1870) with the prominent engineer Sir John Coode and 

study at Cambridge University (1870-1873) resulting in a Bachelor’s degree he 

subsequently converted to an M.A. He became an Associate Member of the 

Institution of Civil Engineers in 1875 and a full Member in 1881. He had 

significant positions (1873-1878) associated with the Brussels Maritime Canal, the 

Berlin Phosphate Sewage Company, surveys for quay wall and river improvements 

at Antwerp, and charge of substantial sections of the Amsterdam Sea Canal. 

Immediately prior to taking command of the WIPGR survey in November 1879 he 

had charge (1878-1879) of the North London extension of the Metropolitan District 

                                                
29 “Mr. E.E. Sawyer”, The Times, 17 April 1937, p. 16. 
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Railway to Harrow.30 He was well trained, therefore, to take charge of the 

Murmagao project with its twin foci of harbour improvement and railway building. 

Sawyer, in turn, had a number of promising younger men as executive 

engineers in charge of specific aspects of the Murmagao project. These included H. 

Frederick Donaldson (1856-1916) who went on to a distinguished career including 

a knighthood (C.B., 1909; K.C.B., 1911), the position of Chief Superintendent of 

the Royal Ordinance Factories, and the Presidency of the Institution of Mechanical 

Engineers, 1913-1914.31 Walter Merivale (1855-1902) was another executive 

engineer under Sawyer.32 Merivale went on to a successful career that took him 

back to India, and then to Costa Rica, Barbados and Venezuela. 

Another executive engineer, G. H. Stephens, resigned from the WIPGR in 

early 1883 in order to take the contract to build the section of the Southern Mahratta 

Railway from Hubli to Gadag. A ceremony on 31 March 1883 attended by Sawyer, 

other engineers and a large number of residents of Goa saw the better-positioned 

Hindus among the WIPGR staff present the departing Stephens with a silver cup. In 

a short speech the WIPGR’s Chief Clerk, Sitaram Luxomon, referred to the 

considerable assistance Stephens had provided to the Indian staff after the previous 

                                                
30 Details of his career to 1880 available from the Institution of Civil Engineers [London], 
Archives, Candidate Circulars, Session 1880-81, No. 8, p. 7. 
31 “The Late Sir H. Frederick Donaldson, K.C.B.”, Engineering, 6 June 1916, pp. 560-561. 
32 Obituary, Walter Merivale, MPICE, vol. CXLIX ( 1902), pp. 349-350. 



 20 

heavy monsoon season had flooded living quarters and left families exposed to the 

wind and rain.33 

 

These accomplished engineers notwithstanding, the most important actors in 

the construction of the WIPGR line were those about whom we know virtually 

nothing: the thousand of South Asians—the overwhelming majority of the 

workforce—who did the hard, physical work of digging and moving earth and rock 

under what at times were difficult and deadly conditions.34  The size of the 

construction workforce was substantial. During the best five working months in the 

construction seasons of 1885 and 1886 maximum employment levels exceeded 

16,000 persons.35 Labourers and clerical staff alike had to be recruited from an 

extended area. People from areas as distant as Ceylon and Afghanistan were 

                                                
33 The Times of India, 9 April 1883, p. 3. Luxomon and his group would have been clerical and 
other “white-collar” employees.  Indian head clerks in these situations were men of considerable 
importance to the entire operation. They also had the opportunity to do very well financially from 
their position, sometimes via illegal methods. The Chief Clerk of the Great Indian Peninsula 
Railway, Hurrichand Morojee, embezzled 57,000 rupees between 1864 and 1866: see Ian J. Kerr, 
“The Dark Side of the Force: Mistakes, Mismanagement, and Malfeasance in the Early Railways 
of the British Indian Empire,” in Our Indian Railway. Themes in India’s Railway History, ed. by 
Roopa Srinivasan, Manish Tiwari and Sandeep Silas (New Delhi: Foundation Books), p. 209. 
34 Because they were almost entirely illiterate and only occasionally collectively described by 
their European supervisors they can never be well known as individuals. For an attempt at the all-
India level to recount something of their collective story read Ian J. Kerr, Building the Railways 
of the Raj, 1850-1900 (Delhi: Oxford University Press, 1995; paperback ed., 1997).  
35 Sawyer, p. 324, appendix III.  Sawyer does not specify where these people worked, so some of 
them may have been employed on the harbour works. 
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observed among those at work in the Ghats.36 Chief Clerk Luxomon in the 

ceremony for Stephens referred to the hard lot faced by his group “in having to 

serve in a strange, uninhabited and out-of-the way place like Marmagoa”.37  

There were no Portuguese in the engineering staff of the WIPGRC. However, 

there were two engineers that played an important role as representatives of the 

Portuguese government in the construction of the line: Cândido Celestino Xavier 

Cordeiro and Luís Fernando Mouzinho de Albuquerque. Xavier Cordeiro was born 

in 1842 in Torres Novas (a small town 70 miles north from Lisbon). He got a 

Bachelor’s degree in Mathematics and Philosophy in the University of Coimbra and 

then got his Civil Engineering degree in the Army School. Afterwards, he attended 

and concluded the engineering course at the École de Ponts et Chausées in Paris. He 

became a specialist in narrow gauge railways in hilly mountains, a reason why he 

was selected as director of public works in India during the construction of the 

Mormugão railway and harbour (ordinance of 9 September 1881). A few years later 

he resented some criticism on his work and resigned his commission.  

Cordeiro was replaced by Luís Fernando Mouzinho de Albuquerque, an 

engineer graduated from the Army School. He worked with Sousa Brandão in the 

survey of a narrow gauge network in Trás-os-Montes (the province in which the 

                                                
36 POHA. SEMU. DGU. Pack 2625. Caminho-de-ferro de Mormugão (1886). Janeiro a Junho. 
Report by Francisco Joaquim Ferreira do Amaral, Governor General, of 23 May 1886. 
37 The Times of India, 9 April 1883, p. 3. 
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Tua line was built) in 1878. Then he was assigned by the government to two broad 

gauge railways in hilly terrains: in Beira Alta line as fiscal director and in the 

construction of the Douro line (State owned).38 

   B. Survey, 1880 

According to a contract signed 12 November 1879, the survey was to be 

made by a company hired by Portugal. The survey had to encompass broad gauge 

and metre gauge options. The results of the survey were to submitted to the 

Ministry of Public Works for evaluation, whose  advisory body had only three 

months to complete its assessment of the project.39 The survey started in February 

1880 and was led by Sawyer who was advised by the consulting firm of 

Hawkshaw, Son & Hayter.  Xavier Cordeiro had a supervisory role. 

The section of the line between Mormugão and the foot of the Ghats did not 

offer too many difficulties, apart from the crossing of the Rachol River (300 m 

wide and 6-7 m deep). The latter obstacle led Sawyer to take the railway line a bit 

further to the south, even though this choice demanded the construction of two 

consecutive slopes and two smaller bridges over the Parodá and the Sanguém rivers 

respectively.  

                                                
38 Portuguese Ministry of Public Works Historical Archive, individual files. POHA. SEMU. 
DGU. Pack 2625. Caminho-de-ferro de Mormugão (1886). Janeiro a Junho. Letter of 20 January 
1886. Fino. 
39 Fino. Gracias, 208-251. 
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Additionally, this alternative presented the advantage of running through 

areas that did not take advantage of river transportation (the Rachol River was used 

by small steamers for goods transportation, whereas the Parodá and the Sanguém 

were only navigable by small boats40). Even though the terrain was somewhat 

rough and undulating, the inclines would not be steeper than 1 in 100 (10 mm/m or 

1 per cent) and the sharpest curve would have a 1200 feet (365 m) radius. Thus the 

railway would begin in Mormugão and go through Salsete and Margão before 

arriving at the foot of the  Ghats. After surmounting the Western Ghats and entering 

British India the surveyed line crossed the southern part of the Belgaum District 

before entering the Dharwar District in the direction towards the towns of Dharwar 

and New Hubli, from whence an additional 130 miles of line continued on to 

Bellary and the connection with the broad gauge Madras Railway . Construction 

above the Ghats was seento be easier, but even so the difficulties for the entire line 

were be substantial. The surveyed line was 124 miles long (49.5 miles built in 

Portuguese Goa, 74.5 in British India up to New Hubli. 

The greatest challenge was to set the point of entry into the Ghats. There 

were three options: Tiném/Tinni, Kurambul or Kulmul. The first two passes were 

not suitable for a railway, according to Sawyer, who advised the use of the pass of 

Kulmul. After Kulmul the line could more or less easily access Colém/Kulem, 

                                                
40 Mendes, p. 61. 
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despite the ridges and ravines. The route through the Ghats also had consequences 

for sections of the line in British territory. If the British authorities wanted to serve 

Haliyal (a lumber depot of some importance), then the railway had to go around the 

hills of the Sid-Pagoda range by its south end following which a severe climb to 

Dharwar would be necessary. Thus, Sawyer preferred to circumvent the Sid-Pagoda 

by its north side, which meant that Haliyal would not have direct access to the 

track, even though it would not be too far away. Dharwar was situated at an altitude 

of 2361 feet (720 m) above sea level. It was another headache. The orography of 

the region determined that the track had to run south of that town where it reached 

the highest peak of its route – 2393 feet (730 m). After Dharwar and up to New 

Hubli and beyond to Bellary there were no obstacles worth mentioning.41 

Construction in the Ghat section was to be the hardest, and the line much 

steeper. Sawyer predicted the use of 1 in 40 gradients (25 mm/m) and 800 feet (243 

m) radius curves. To render the job even more difficult, he predicted that it would 

be necessary to drill eleven tunnels in the Ghats. 

Another issue examined in the survey was the gauge: broad (5’ 6’’/1676 mm) 

or meter (3’ 3,4’’) gauge. Even though the line would run through a hilly region, 

Sawyer, Cordeiro, Hawkshaw and Rendel recommended the use of broad gauge, 

                                                
41 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Correspondence… Letter 
of 5 May 1880. 
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because narrowing the gauge would bring small financial benefits to the 

construction and would not, subsequently, provide any operational savings.  

Cordeiro argued that the use of broad gauge in the Ghats would not be a 

problem. In Portugal, part of the broad gauge Douro line was also in a mountainous 

region and its curves were as sharp as the ones proposed in the Ghats.42 This was 

not entirely correct. The Douro line did have 250 m radius curves but those curves 

represented less than 4 per cent of the total.43 On the other hand, one must realize 

that even though Cordeiro was an advocate of narrow gauge in hilly regions, he also 

advised broad gauge in those same territories under appropriate circumstances, the 

most important of which was the anticipated traffic. Heavy traffic made broad 

gauge the better choice regardless of the hilliness of the terrain.44 However, in the 

case of the WIPGR this issue also depended upon the choice of gauge for the track 

within British territory to New Hubli and onwards to Bellary.  

The Duke of Sutherland, President of the Stafford House Committee, agreed 

with the use of broad gauge. For him, construction cost was not an issue because a 

good rate of return to the shareholders WIPGRC was guaranteed by the Portuguese 

State and indexed to the total capital invested in the track and harbour. Naturally, 

                                                
42 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Julho a Dezembro (1881). 
Report of 3 September 1881. 
43 Frederico Augusto Pimentel, “Viação accelerada em Portugal”, Gazeta dos Caminhos de Ferro, 
VII (1893-1894), 144-151, pp. 369-370 to 5-110. 
44 Cândido Celestino Xavier Cordeiro, “Memoria ácerca dos caminhos de ferro de via reduzida”, 
Revista de Obras Públicas e Minas», X (1879), 113-115, pp. 237-269, 289-318 and 337-365. 
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the Portuguese authorities strongly disagreed with this opinion and preferred the 

use of narrow gauge. Ironically, the Portuguese Minister of Marine quoted Cordeiro 

to argue in favour of the narrower gauge.45 

Regardless of the gauge some experts argued that the track should be 

doubled, at least in the Ghats, to facilitate the transit of trains. The British 

authorities preferred the meter gauge, because they were not expecting high traffic 

along the WIPGR, and they desired to diminish the costs of the construction. For 

the same reason they decided to postpone the decision about doubling the track in 

the Ghats, which would add another 100, 000 pounds to the budget, according to 

Hawkshaw.46 

Also debated was whether the rails should be light (40 pounds/yard; 20 kg/m) 

or heavy (75 pounds/yard; 37 kg/m). According to Hawkshaw and Sawyer, it was 

this detail that offered the prospect of financial savings. Light rails, however, could 

only be used outside the Ghat sections because light locomotives were not powerful 

enough to manage the steep gradients. Since it made little sense to have one railway 

built to two different standards, the use of heavy rails heavy was advised. Cordeiro 

                                                
45 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Correspondence… Several 
letters between 27 November 1879 and 6 December 1879; Hawkshaw report of 14 September 
1880; minutes of the Stafford House Committee dated 10 January 1881; Rendel’s survey of 29 
October 1880. Gracias, 120-207. 
46 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Correspondence… Letters 
of 9 December 1880 and 17 February 1881. 



 27 

disagreed. As far as he was concerned, a track set with lighter rails could be built if 

it had more sleepers.47 

The budget depended on all these variables.48  The use of broad gauge as well 

as a heavier rails would make the work more expensive. The budget for a broad 

gauge and heavy rails permanent way was about 1,600,000 pounds (7250 contos49) 

or 12,800 pounds/mile (36 contos/km). The Portuguese section of the line would be 

more expensive than the British part (15,400 pounds/mile or 44 contos/km vs. 

11,000 pounds/mile or 31 contos/km). Cordeiro also made some estimates for the 

whole line in Portuguese Goa and for the Ghats section alone: the whole line would 

cost about 670,000 pounds/3050 contos (13,500 pounds/mile or 38 contos/km) if it 

was single tracked. If it was double tracked in the Ghats, then the price would rise 

to 767,000 pounds/3500 contos (15,500 pounds/mile or 43 contos/km). The section 

in the Ghats could cost 300,000 pounds/1363 contos (19.300 pounds/mile or 54 

contos/km). If it was double tracked, the price would rise to almost 400,000 

pounds/1800 contos (25,500 pounds/mile or 71 contos/km). The figures illustrate 

well how hard and costly the line through the Ghats was going to be. By Portuguese 

standards these were high figures. The Portuguese northern line (broad gauge and 

single track between Porto and Lisbon, the most important line in the national 
                                                
47 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Julho a Dezembro (1881). 
Report of 3 September 1881. 
48 There were three estimates: Sawyer’s, Hawkshaw’s, and T. White & Co.’s. We present the 
average. 
49 1 conto = 1 million réis = 220 pounds. 
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network) was just a bit more expensive (50 contos/km). For the Tua line, the 

estimates were around 23 contos/km and a few years later the government would 

only guarantee revenue on that figure.50 

Sawyer also made some forecasts about the revenue of the whole railway 

(Mormugão to New Hubli). He predicted an income of 175,000 pounds per year 

and a expense of 105,000 pounds. The net revenue would therefore be 70,000 

pounds. Given the different lengths of the track in Portuguese and British 

territories, the income would be divided in an uneven fashion: the profit rate would 

thus be 3.5 per cent in the Portuguese section of the track and 4.75 per cent in the 

British part.  

The GOI believed that both Hawkshaw and Sawyer were far too optimistic in 

their forecasts. GOI authorities expected the railway and harbour improvement to 

cost at least 2,500,000 pounds. They suggested the Portuguese Government should 

be made aware of this, and the fact  that the cost of the guarantee likely would be a 

significant burden on the revenues of Portuguese India for many years.51 

Regardless, as we noted above, Portugal guaranteed a return on the capital invested 

by the company formed by the Stafford House Committee in 1881-1882.  
                                                
50 Francisco Maria de Sousa Brandão, “Estudos de caminhos de ferro de via reduzida ao Norte do 
Douro”, Revista de Obras Públicas e Minas, XI (1880), 125-126, pp. 145-183. Hugo Silveira 
Pereira, “Railways in Trás-os-Montes during the second half of the 19th century: projects and 
achievements”, Workshop Railroads in historical context. Construction, costs and consequences 
(2011). Available on line in: sites.google.com/site/foztuavale/workshop2011.  
51 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Correspondence… 
Hawkshaw, Son & Hayter survey dated 14 September 1880. Gracias, p. 120-207 and 252-311. 
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In the end (1881 contract), the narrower gauge was chosen. Cordeiro 

revealed in 1885 that this was an imposition of the British, however it turned out to 

be the right choice; to increase the railways’ transport capability one had only to 

deploy a second track in the line bed.52 The issue of the weight of the rails and the 

doubling of the track was  left outside of the initial arrangement.53 

In April and May 1881 Guilford M. Molesworth, consulting engineer to the 

India State Railways, advised the deployment of a double track in the Ghats. 

Otherwise, when the line was opened for business, a train would occupy the Ghats 

section track for 1h24m plus 20 more minutes for watering, shunting, obtaining line 

clear message, and timing the arrival of one train. This limited the passage of trains 

to seven per day across the Ghats which meant the Murmagao line could transport 

only 220,000 tons of goods per annum, well below Hawkshaw’s estimates of 266, 

000 tons. Moreover, it was expected that the WIPGR would become the basis of an 

expanding rail network in that part of India. For those reasons, Molesworth advised 

the use of double track in the section of the Ghats. Outside the Ghats the line could 

be single tracked, but the bed should be wide enough to receive a second track in 

the future.  

                                                
52 POHA. SEMU. DGU. Pack 2770. Caminho de Ferro de Mormugão. Janeiro a Junho (1885). 
Report of 26 June 1885. 
53 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Janeiro a Junho (1881). 
Letter of 31 March 1881. Fino. 
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Tito Augusto de Carvalho, chief of the 3rd division of the General 

Department of Overseas and an expert on colonial matters advised that only the 

bridges, tunnels, viaducts should be prepared to receive a second track when it 

became necessary.54 As for the weight of the rails, according to Molesworth, 42 

pounds/yard would suffice it the rails were made of steel with additional sleepers.55 

Great expectations, subsequently proven to be vastly over optimistic, 

accompanied the signing of the contract between the WIPGRC and the Portuguese 

Government. Both Portuguese and British engineers imagined a larger network in 

the Southern Mahratta country with the Mormugão line in its centre (New Hubli to 

Bankapur, Gadag and Bellary; Gadag to Hudtgi; Belgaum branch).56 

On 3 September 1881, Cordeiro wrote his final report. His opinion had a 

large weight on the final decision by the Portuguese Ministry of Public Works, 

based in Lisbon. Obviously, none of its members could travel to India to recheck 

the surveys, so they had to trust the report of Cordeiro. The WIPGRC’s projects 

were approved in Lisbon in November and December. The construction could 

begin, even though the issue of single or double track through the Ghats had yet to 

                                                
54 Id., ibid. Letter of the 18th May 1881. 
55 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Correspondence…Reports 
of 23 April 1881 and 27 May 1881. 
56 Id., ibid. Letters of 3 January 1881 and 27 May 1881. 
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be settled. Despite a meeting between Rendel and Cordeiro in September 1881 that 

issue still remained unsettled in December 1881.57  

  C. Actual Construction, November 1881-1887 

The construction began on 15 December 1881. The WIPGRC hired the 

contractors Thomas Dixon Bailey, Bulkly & Thorne.58 However, these men soon 

proved themselves incapable of managing the project, and they were dismissed. 

Thereafter, the WIPGRC constructed the Murmagao line departmentally via petty 

contracts and direct supervision by the Company’s engineers. Sawyer and Cordeiro 

supervised the works, the former as Chief Engineer, the latter as representative of 

the Portuguese Government (a logical choice, under the circumstances, taken by 

ordinance of 9 September 1881).  

It proved to be a hard undertaking. Besides the geographical obstacles, the 

Ghats were a disease-ridden area (Thomas Forsyth, a member of the WIPGRC 

Board mentions a cholera surge among the workers in 1884 and Sawyer wrote 

about workers being struck by ulcers), covered by a deep jungle and inhabited by 

wild animals (tigers). In a report written by Sawyer on 19 October 1885, the 

engineer mentions that “near Collem, work was interfered by a man-eating tiger, 

who in a very short time more or less injured sixteen persons and created a panic. 

                                                
57 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Julho a Dezembro (1881). 
Letter of 3 September 1881. Id., ibid. Letter of 5 December 1881. 
58 Id., ibid. Report of 12 December 1881. 
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He was eventually destroyed, and confidence restored”. One section of line in the 

Ghats went through the Sonauli Valley, sometimes labelled the “valley of the 

shadow of death.”59 

The Portuguese engineer Mouzinho de Albuquerque (who replaced Cordeiro 

as fiscal director) also confirmed the harsh working conditions in the Ghats: an 

awful climate, a feverish country, and very unsanitary surroundings. Under these 

circumstances, the workers barracks had to be placed far away from the 

construction sites in the Ghats thus slowing the daily assemby of work crews. 

Moreover, the drilling of the twelve tunnels (one more than initially surveyed) in 

the Ghats was extremely difficult, due to the hardness of the rock (granite and 

schist) and the overall conditions in that mountain range. It was possible to use 

machinery to drill the headings, but much of the task had to be done by hand and 

explosives. Within the tunnels the air was frequently foul and hot (Sawyer mentions 

96º F/35º C).60  

Due to the monsoon rains, it was only possible to work in the Ghats for six 

months of the year. This posed another problem, which was the maintenance of the 

works during the rain season: some tunnels collapsed and on other occasions other 

                                                
59 Obituary, Walter Merivale, MPICE, vol. CXLIX, 1902,  p. 349. 
60 POHA. SEMU. DGU. Pack 2625. Caminho-de-ferro de Mormugão. Janeiro a Junho (1886). 
Letters of 3 February, 12 August and 29 September 1886 and report of 26 April 1886. Sawyer, 
307-310. In Tua line there were no tigers, but in the Summer months, the heat was also 
overwhelming and fevers often struck the workforce. See João Lopes da Cruz, Construcção do 
Caminho de Ferro de Mirandela a Bragança (Lisboa: Tipografia A Publicidade, 1906). 
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slips destroyed the workers’ huts, burying some workers alive. Slips and collapses 

were frequent, as were accidents to workers, who became increasingly reluctant to 

accept a job at a railway construction site.61 

These harsh conditions and the fact that the SMR was also looking for more 

workers for its construction work beyond the frontier of Goa made the hiring of 

labourers difficult. Sawyer mentions the difficulties he faced in getting new 

navvies, especially in the hottest months. On some occasions they went on strike 

for higher wages or simply abandoned the worksites. At  other times, it was 

necessary to harmonize work gangs composed of men from different castes, 

religions and habits. The same scenario was confirmed by Francisco Joaquim 

Ferreira do Amaral, Portuguese Governor General of India, and Mouzinho de 

Albuquerque, who added that the company also placed indigenous foremen in the 

Ghats, which caused many delays (mainly in the drilling of the tunnels), since they 

were not prepared to perform the tasks properly and were accustomed to antiquated 

working methods.62 

Logistically, the lack of roads made the transportation of equipment and 

materials to and from the worksites difficult. The expropriation process for land for 

                                                
61 POHA. SEMU. DGU. Pack 2770. Caminho de Ferro de Mormugão. Janeiro a Junho (1885). 
Report of 19 October 1885. 
62 POHA. SEMU. DGU. Pack 2625. Caminho-de-ferro de Mormugão. Julho a Setembro (1886). 
Report of 12 June 1886. Pack 2770. Caminho de Ferro de Mormugão. Janeiro a Junho (1885). 
Letter of 18 January 1885 and report of 19 October 1885.  
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the right-of-way also caused delays.63. Steamers travelling from Britain with 

construction material faced some difficulties docking in Mormugão, mainly during 

the monsoon season (May/June to September) and in the first years of the harbour 

works.64 

Another obstacle to the construction arose in 1885. This time it was an 

obstacle of a bureaucratic nature. The Minister of Marine accused Xavier Cordeiro 

of lack of zeal in his duties. Cordeiro resented the allegations and resigned his 

commission.65 He was replaced in September 1885 by Fernando Luís Mouzinho de 

Albuquerque, who would prove to be an overzealous officer who came to have a 

strained relationship with the WIPGRC and its engineers.66 

The subject of the double track in the Ghats remained unresolved. In 1885, 

Sawyer recommended the deployment of a double track along the entire length of 

the WIPGR because he was confident that the traffic along the line would be larger 

                                                
63 POHA. SEMU. DGU. Pack 2622. Caminho de Ferro de Mormugão. Janeiro a Junho (1881). 
Letter of 31 May 1881. Pack 2625. Caminho-de-ferro de Mormugão Janeiro a Junho (1886). 
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than forecasted because a large region would get closer access to the sea than that 

hitherto provided by Bombay.67  

The relationship between Mouzinho de Albuquerque and Sawyer/WIPGRC 

soon turned for the worse. The Portuguese engineer blamed the company for 

squandering too much money on the railway works and on superfluous structures 

(like a house for the WIPGRC Board). Afterwards, he accused the company of 

trying to find any pretext to demand compensations from the Portuguese 

Government.68 This possibly reinforced Portuguese concerns because mainland 

Portugal had not had good experiences with British railway promoters or 

contractors over the years.69 Later, Mouzinho de Albuquerque resumed his 

complaints against the work of the WIPGRC, whose mistakes, he said, wasted yet 

more money and delayed the work in the Ghats.70  

Both the Governor General Ferreira do Amaral and Tito Augusto de 

Carvalho confirm that Mouzinho de Albuquerque was a more thorough director 

than Cordeiro. In fact, Mouzinho went as far as to blame the engineers of the SMR 
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for drilling a tunnel (two tunnels at the top of the Ghats were in British territory) in 

the rainy season against his best advice. The tunnel ended up collapsing and 

Mouzinho wrote the proverbial “I told you so”….71  

Clearly, Mouzinho and Cordeiro dealt with the WIPGRC and its engineers in 

a different fashion. Perhaps Mouzinho’s quarrels with the British engineers were 

rooted in different work methods? Perhaps the British were not used to the 

scrupulous supervision that was common practice in Portugal—although that 

thoroughness did not always ensure that the railway companies adhered to the 

contract. From the presentation of a proposal up to the inauguration a the line and 

onwards to the operation of the railway, the Portuguese Government was always 

present through the Ministry of Public Works or the appointed supervisor of  the 

works.72 Perhaps Cordeiro was more open to the different working methods of the 

British, whilst Mouzinho was more attuned to the aforementioned Portuguese 

disappointments with British promoter and contractors. Perhaps, also, Mouzinho 

was a more  “by the book” technical bureaucrat concerned more with the forms and 

routines of reporting than practical engineering? As a matter of fact Sawyer and 

also the Portuguese Governor, Cardoso de Carvalho, accused Mouzinho of being 

                                                
71 Id., ibid. Letters of 1 May, 12 June and 5 August 1886. 
72 Hugo Silveira Pereira, “Caminhos-de-ferro e instituições: ministério das Obras Públicas, 
parlamento e Associação dos Engenheiros Civis (1852-1892)”, XXXI APHES Meeting (2011). 
Available online in: www4.fe-uc-pt/aphes31/papers/sessão_1c/Hugo_pereira_paper.pdf. 
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too theoretical73. However, it is a fact that in some cases, the works of the WIPGRC 

were of low quality. One time Mouzinho took two photographs of a pillar of a 

viaduct, cracked from top to bottom.74 In any case, Cordeiro’s goodwill had cost 

him some criticism, and even his job. Mouzinho did not make the same mistake. 

The construction proceeded slowly and the WIPGRC was not able to finish 

the job by the agreed deadline, which had to be extended by an ordinance issued by 

the Portuguese government. On the 15th January 1887, the WIPGRC was 

authorized to open the line between Mormugão and Colém, near the foot of the 

Ghats. On this occasion, Mouzinho forewarned that there would be some disputes 

with the WIPGRC after the inauguration, because the staff was neither numerous 

nor experienced. He also resumed his accusations against the Company, saying that 

their work was the most expensive in all of India.75 Roughly a year later (31 

January 1888), the whole track was opened in a ceremony attended by the 

Governors of Goa (Cardoso de Carvalho) and of the Bombay Presidency (Lord 

Reay), who shook hands at the border76. At the time, the Times of India, quoted in 

the Portuguese Railway Gazette, believed that “to traders the port of Mormugão 

                                                
73 POHA. SEMU. DGU. Pack 2610. Fiscalização do caminho de ferro de Mormugão (1888). 
Letter of 12 December 1888. Pack 2625. Caminho-de-ferro de Mormugão. Outubro a Dezembro 
(1886). Letter of 29 December 1886. Cardoso de Carvalho also mentions the “out of this world 
ideas” of Mouzinho and his “nervous exaltation”. 
74 POHA. SEMU. DGU. AHU. Pack 2625. Caminho-de-ferro de Mormugão. 
75 POHA. SEMU. DGU. Pack 2588. Caminho de Ferro de Mormugão. Janeiro a Maio (1887). 
Report of 30 March 1887.  
76 Abecassis, Condição e enquadramento…, pp. 67-70. Cabrita, 158-166. Gracias, pp. 252-311.  
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offers large attractions, and there is not much doubt but that they will be taken 

advantage of, by Bombay merchants particularly, and others generally.”77 

The railway within Goa extended for about 82 km. It had seven bridges and 

five viaducts, the widest of them all over the Parodá and the Sanguém Rivers, and 

over the Dudhsagar waterfalls. Twelve tunnels (two in British territory) were built 

to a total length of 1.7 km. Tunnels, viaducts and bridges were wide enough to 

encompass a double track railway, however only a single track was laid. The line 

permitted an average speed of 17 miles per hour (27 km/h) in the section before the 

Ghats dropping to 8 miles per hour (13 km/h) within the Ghats. The Ghat sections 

required the use of two locomotives (one in front, other in the rear upwards; two in 

front downwards). As one can see in the following table, most of the line had a 

straight alignment, even though most of the curves had radii below 500 m. 

Nevertheless, only a small percentage of the track was completely horizontal and 

most of the slopes had gradients above 10mm/m.78 

 

 Distance (in km) Percentage 

Straight alignments  49,948 60,73 

                                                
77 Gazeta dos Caminhos de Ferro, I (1888), 2, p. 21. “The Junction of the Southern Mahratta and 
West of India Portuguese Railway,” Times of India, 6 February 1888. 
78 POHA. SEMU. DGU. Pack 2610. Fiscalização do caminho de ferro de Mormugão (1888). 
Report of 26 December 1887. Sawyer, 329-331. Abecassis, O caminho de ferro e porto de 
Mormugão…, p. 7. 
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243 m (800 feet) curves 9,701 11,80 

243 m (800 feet) to 305 m (1000 feet) 

curves 0,402 0,49 

305 m (1000 feet) curves 0,603 0,73 

305 m (1000 feet) to 457m (1500 feet) 

curves 7,050 8,57 

457m (1500 feet) curves 0,091 0,11 

457m (1500 feet) to 610 m (2000 feet) 

curves 5,721 6,96 

610 m (2000 feet) curves  5,110 6,21 

732 (2400 feet) curves 0,303 0,37 

1219 m (4000 feet) curves 1,768 2,15 

2133 m (7000 feet) curves 0,538 0,65 

3048 m (10000 feet) curves 1,006 1,22 

Total 82,242 100,00 

   

 Distance (in km) Percentage 

Horizontal sections 29,795 36,23 

25 mm/m 11,493 13,98 

20 mm/m to 25 mm/m 3,728 4,53 
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10 mm/m to 15 mm/m 15,330 18,64 

5 mm/m to 10 mm/m 11,73 14,27 

Less than 5 mm/m 10,16 12,35 

Total 82,242 100,00 

 

In 1951, the engineer Krus Abecassis made an assessment of the construction costs 

summarized in the table below.79 

 

Items Value (in pounds) 

Surveys 14.542 

Constitution of the 

company 

97.080 

Railway construction 1.032.039 

 Infrastructure 829.198 

 Stations and buildings 69.123 

 Mechanical 

installations  

22.851 

 Rolling stock 55.975 

 Telegraph 6.246 

                                                
79 Abecassis, O caminho de ferro e porto de Mormugão…, p. VIII and 22. 
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 Supervision 48.646 

Harbour 177.927 

Other expenses 28.412 

Total 1.350.000 

 

If these figures are accurate, each km of the railway cost 12,600 pounds, that is 57 

contos/km, a huge figure when compared to costs for most railways on the 

Portuguese mainland.  

IV. Consequences 

 We could describe in some detail the many consequences, great and small, 

effectuated by the construction and operation of the WIPGR. Many of these 

consequences fit a generic typology that, suitably nuanced for local conditions, 

appears in the history of most railways across the globe. 

 Thus, the construction process itself affected the socio-economic and physical 

environment of Goa. Short-run (albeit substantial, see the figures above) 

employment opportunities were created (although most of the labourers came from 

British India or beyond) and some supplies (e.g. foodstuffs and ballast) for the 

railway and its workforce were acquired locally. A leavening of British engineers, 

foremen and skilled workmen resided in Goa while the line was built—an 

exogenous cultural presence in Lusitanian India. Gracias mentions that the railway 
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construction had some impact on the local folklore: some songs (mandós) 

incorporated a few features of the works.80 A small permanent workforce that 

included Europeans in the senior positions subsequently operated the railway.  

 The line itself and the expanded harbour became a palpable, impressive 

presence imbedded in the landscape of the colony—a vivid example of capital 

locked into “particular configurations of geography” that brought “a whole new 

scale and dimension of inertia” to the landscape of Goa.81 Railways are structures, 

indeed they are “structural roughage”, i.e., physical infrastructures; foundational 

enabling structures that once emplaced affect (constrain or facilitate) subsequent 

developments. Railways create path dependencies, a concept that has spatial and 

temporal dimensions. Railways created and railways constrained. Once built they 

had “inertial properties, a tendency to resist easy change”.82  Railways in Goa, like 

railways everywhere, most decidedly were among “those structures that interact 

with human agency in the broadest possible sense”.83  

 The Murmagao line provided Goa with an easy and sure transportation link 

with the interior of the Western Deccan but is also made that singular link the 

colony’s main overland transportation route (transport by sea to other parts of South 

Asia, before and after the railway, was always an option, although risky during the 
                                                
80 Cabrita, pp. 158-166. Gracias, pp. 252-311.  
81 Robert A. Dodgshon, Society in Time and Space. A Geographical Perspective on Change 
(Cambridge: Cambridge University Press, 1998), p. 142. 
82 Ibid., p. 15. 
83 Ibid. 



 43 

height of the monsoon). The dominance of the WIPGR, an east-west transportation 

corridor, was not broken until Indian Railways pushed the Konkan Railway 

(completed 1998) down the West Coast littoral in the 1990s thus opening a direct 

north-south rail link between Mumbai and Mangalore via the outskirts of Goa. The 

WIPGR had opened Goa to the circulation of goods and ideas emanating from 

British India. However, the locus of that process was Dharwar District, itself an 

area somewhat remote from the dynamic cities at the later 19th century core of 

socio-economic changes associated with British colonial rule. 

 However, from the Portuguese perspective the construction of the Murmagao 

line was undertaken with the specific expectation that it would spur economic 

growth in Goa. The railway line, they hoped, would become the route of choice for 

the movement of goods to and from the southern Deccan districts of the Bombay 

Presidency to the nearest port, the much-enlarged harbour at Murmagao. 

Murmagao, as a consequence, would flourish as imports and exports to and from 

overseas destinations and places along South Asia’s coast flowed through its 

facilities, and in so doing would contribute significantly to the growth of Goa’s 

economy. The colony’s revenues would increase, Goa would begin to pay its own 

way, and the burden on the Portuguese treasury would be reduced. The Murmagao 

line, to repeat, was a developmental project insofar as Portugal was concerned.   

 Were these expectations realized? The short answer is, no.  Indeed, the failure 
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of the WIPGR to make a good profit meant that the revenues of Goa (and Portugal) 

continued to be needed to provide the 5 and 6 per cent return on capital investment 

(73.000 pounds/year) guaranteed to the largely British shareholders. Over the years, 

the traffic was negligible. In London, Mormugão was seen as a starving railway84. 

Several committees were struck to find solutions to this problem (ordinances of 23 

December 1890, 1 April 1896 and 10 April 190085), but Portugal and Goa 

continued for decades to pay the maximum value of the guarantee to the WIPGRC. 

To use an Indian metaphor, the WIPGR was the gift of an elephant (i.e., expensive 

to maintain) to Goa; a gift increased in December of 1892 when the 1878 treaty was 

discontinued along with the salt compensation revenue Britain had to pay to 

Portugal under the terms of that agreement.  

 The WIPGRC Board feared that without the salt compensation, Portugal could 

not pay the guaranteed revenue. According to Cabrita the Company tried to 

convince the Government to redeem the railway and the harbour, but Portugal was 

in no financial condition to do so.86 Eventually, a subsidiary contract between the 

WIPGRC and the Portuguese Government continued, secured and enlarged the 

guarantee by pledging the abkari (excise duties) revenues of the Portuguese Indian 

                                                
84 Cabrita, pp. 158-166. 
85 Fino. 
86 Cabrita, pp. 158-166. Gracias, 312-319. 
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possessions to that purpose.87  

 Colonel Jose Joaquim Machedo, Governor-General Elect of Portuguese India, 

stated in an interview in Bombay in August 1897 (Machedo was enroute to Goa to 

take up his position) that “Portugal is a poor country, and yet the Government has 

already paid about pounds 900,000 on account of the railway; the line does not even 

pay its working expenses”.88 By 1902 Portugal had  paid the WIPGRC 1,238,625 

pounds, almost the entire budget of the harbour improvements and the railway 

construction89. As late as 1918 the WIPGR had not produced a single annual profit 

in excess of 2.5 per cent, and it was 1927 before Portugal, for the very first time, 

did not have to pay any amount to the WIPGRC on account of the guarantee.90 

When Amâncio Gracias published Caminho de Ferro e Porto de Mormugao in 

1940, he observed pessimistically that Goa remained in the grips of “‘deep 

economic anaemia’”: the railway had  brought little benefit to the trade balance and 

no impact whatsoever on Goan agriculture and industry.91 Krus Abecassis added 

                                                
87 BL-IOR, L/PWD/6/402, Public Works Department Papers,  #65 of 1893. Abecassis, O caminho 
de ferro e porto de Mormugão…, pp. XII-XIII, 46 and 51-58. Gracias, 312-319. 
88 “The New Governor-General of Goa. His Views on the Railway Question”, Times of India, 16 
August 1897, p. 5. Colonel Machedo was an interesting appointment. A military engineer, he had 
great experience with railway engineering in Portuguese East Africa (he had surveyed the entirety 
of the Delagoa Railway through Portuguese and British territory all the way to Pretoria) and 
diplomatic experience in Africa dealing with the British over railway and other issues. 
89 Abecassis, O caminho de ferro e porto de Mormugão…, pp. XVII-XVIII. 
90 Ethell, p. 74. Luís Bismarck Dias, “Resumido relato sôbre os resultados financeiros da 
exploração do caminho de ferro e pôrto de Mormugão, movimento do pôrto, tráfego de 
mercadorias, comércio, etc.”, Boletim Geral das Colónias, V (1929), 49, p. 251. Gracias, 312-
319. 
91 Ethell, p. 75. Gracias, pp. 319-323. 
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that Goa did not benefit from the railway and the budget of Goa remained solvent 

only because Lisbon assumed a great part of the financial commitment to the 

WIPGRC.92 The main winners were the WIPGRC stockholders. 

In the early decades there were many factors contributing to the failure of the 

WIPGR to become an engine of growth for Goa. These factors included: (1) 

impediments to smooth transportation, competition, and tariff manipulation 

undertaken by railways in British India that advantaged the rail route to Bombay as 

the preferred way of moving goods to and from the south-western Deccan to a 

seaport;93 (2) a reluctance among trading and other firms in British India to set up 

operations in a “foreign” area, Goa, that had its own customs’ procedures, language 

and ways of doing things.94 The dilatory construction (3) of enlarged quays, 

breakwaters, warehouses and other necessary port facilities at Murmagao did not 

                                                
92 Abecassis, O caminho de ferro e porto de Mormugão…, pp. 121-125. 
93 The Board of the WIPGRC lamented on 25 October 1893 about the deleterious impact the 
construction of the SMR’s Western Deccan line (Londa to Poona, a line “not contemplated when 
the Portuguese were induced to give the guarantee to the line from Mormugao to the frontier”) 
had had on the fortunes of the Murmagao line. See BL-IOR, L/PWD/6/429, Public Works 
Department Papers, Collection 2115 of 1893. In 1902, the Mormugão line was leased to the SMR 
(decree of 3 October 1902). Unsurprisingly, from that moment on, traffic increased. Between 
1888 and 1901, the average tonnage transported in the railway was around 85,000 tons. After 
1902 and until 1914 that value raised to 350,000 tons. However, that increase in transportation 
also showed the technical limitations of the Mormugão railway. See Abecassis, O caminho de 
ferro e porto de Mormugão…, pp. XVI-XVII and 70. See also Cabrita, pp. 158-166; Gracias, 
312-319; Lopes, pp. 37-42. Gazeta dos Caminhos de Ferro, IX (1896), 204, p. 180-182. 
94 Gazeta dos Caminhos de Ferro, XII (1899), 282, p. 275. Mouzinho de Albuquerque also 
mentions that a few months after the grand opening (October 1888) most people still preferred to 
send their goods to the Vengurla harbour and use their traditional boats. POHA. SEMU. DGU. 
Pack 2610. Fiscalização do caminho de ferro de Mormugão (1888). Report of 12 October 1888. 
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help to attract shipping,95 and provided the SMR with excuses for its sometimes 

less-than-seamless operational cooperation with the WIPGR. Portugal, on the other 

hand, was not willing to grant another increase of capital to the WIPGRC96; (4) the 

line itself could not handle large train traffic—a fault Mouzinho de Albuquerque  

brought to the attention of the Governor in a 1888 letter; in which he also suggested 

the running of trains at night;97 and (5) lack of motivation of the WIPGRC to 

improve the situation of the railway, since their net revenue was guaranteed by the 

Portuguese Government – regardless of the traffic, the WIPGRC could count on 

73,000 pounds/year paid by Portugal. 

However, a strong argument can be made that the WIPGR and improved 

harbour facilities at Murmagao were never likely to bring about a central goal of the 

project’s advocates, namely to make Murmagao a major port for ships travelling 

directly from or to Europe or other parts of the world. Arguably, by the 1880s the 

west coast dominance of Bombay with its excellent, well-sheltered anchorage, 

extensive docks and good, broad gauge rail communications with most parts of 

                                                
95 In one letter, Cardoso de Carvalho, the Governor of Portuguese India, describes how things 
were done in the harbour: since there were no warehouses, the goods had do be kept in the 
wagons. When these were needed, the goods were unloaded and left in the open air exposed to 
rain and sun. POHA. SEMU. DGU. Pack 2610. Fiscalização do caminho de ferro de Mormugão 
(1888). Letter of 12 December 1888. 
96 The Mormugão affair was frequently mentioned in the Parliament as a case of misuse of public 
resources, mainly in the 1890’s after the 1892 default. From a political point of view it was not 
wise to propose an increase of the capital guaranteed by the Portuguese treasury. See Cabrita, pp. 
158-166 and Gazeta dos Caminhos de Ferro, II (1889), 32, pp. 120; VIII (1895), 188, p. 314. 
97 POHA. SEMU. DGU. Pack 2610. Fiscalização do caminho de ferro de Mormugão (1888). 
Letter of the 31st October 1888. 
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India all supported by a large city with well-developed maritime and other 

commercial enterprises was beyond challenge. Bombay’s sobriquet, “Gateway of 

India”, was well founded. With little direct oceanic shipping the best Murmagao 

could hope for was a somewhat enhanced coastal shipping within a trade focussed 

on Bombay.  

A measure of the importance of direct, trans-oceanic shipping to the success 

of the WIPGR and Goa is the fact that it was a subject mentioned in most annual 

reports of the Company (styled First, Second, Third etc. Annual Report of the 

Directors of the West of India Portuguese Guaranteed Railway Company Limited, 

usually issued in June and covering the previous calendar year) during the early 

decades.98 Thus, the 1889 Eighth Annual Report mentioned a regular steamer 

service between Murmagao and Bombay, and considerable carriage to Bombay by 

small “native craft”. However, no direct boat from Europe had docked at 

Murmagao except for ships bringing stores and coal for the SMR plus one disabled 

boat that found sanctuary for the duration of the monsoon. The Report went on to 

say that efforts were being made “to stimulate import trade to Mormugao, and open 

out direct business with Europe, but until merchants establish themselves at 

Mormugao, and that place becomes a mercantile town, it will remain as at present, 

but a port of transit to Bombay from the districts served by the Southern Mahratta 

                                                
98 A nearly complete run of the WIPGR Annual Reports extending to the termination of the 
Company in the early 1950s can be found in BL-IOR, L/AG/46/19/1. 
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Railway”.99 

Efforts notwithstanding, few ships made the direct voyage from Europe in 

the period 1888 to 1901. The Annual Reports tell us no such ships docked at 

Murmagao in 1888, 1889, 1890 and 1899. Other years saw arrivals numbering 

variously from 7 (twice), 5 (twice), 4 (once), 2 (twice) and 1 (once). These were not 

impressive numbers, and even the better years represented specialized shipments of 

machinery and cast iron pipes for waterworks underway at Mysore and Bangalore, 

bridge ironwork and other railway construction material, and in 1901 four ships 

from New York with electric equipment for the hydro-electric project on the River 

Cauvery.  This was not an outcome that provided much stimulus to the economy of 

Goa. In marked contrast, the average annual entry of foreign steamers into Bombay 

between 1891-92 and 1900-01 was 641, to which number one could add 304 

foreign sailing vessels.100  

 

IV. Conclusions and some Tua/WIPGR comparisons 

 

 In the 1880s the Portuguese Government sponsored railway development in 

two vastly different parts of its jurisdiction: the Tua line in the province of Trás-os-
                                                
99 BL-IOR, L/AG/46/19/1, Eighth Annual Report of the Directors of the West of India Portuguese 
Guaranteed Railway Company, Limited. 12 June 1889, p. 4. 
100 The Gazetteer of Bombay City and Island. Vol. I. Compiled Under Government Orders. 
Bombay: The Times Press, 1909, p. 511. Add in the coasting trade and the steamers totalled 1850 
and the sailing vessels 44,889. 
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Montes in northeast Portugal and, some 11,000 kilometers distant, the Mormugão 

railway in the colonial territory of Goa, India.  As this paper has shown, one can 

fruitfully compare and contrast the early histories of both lines in order to 

understand better their individual stories and to identify similarities and differences 

between them.  

 What at an initial, and in the event misleading, examination appears to be 

two disparate episodes in the history of Portugal’s railways proves on more detailed 

scrutiny to share a number of commonalities. The most important of those 

commonalities was the fact that both railways were sponsored by the Portuguese 

Government as part of a policy to build railways to facilitate economic 

development in less developed areas of Portugal and Portugal’s overseas 

possessions.  The histories of the Tua and Mormugão lines demonstrate the 

limitations of that developmental strategy. 

 The Tua line was expected to develop agriculture and mining in the Trás-os-

Montes. In Goa, the West of India Guaranteed Railway was designed to increase 

significantly the traffic through an enlarged harbour at Mormugão by providing the 

productive, southwestern districts of the Bombay Presidency with a direct rail link 

to a nearby seaport. More traffic meant more harbour-generated revenues and other 

economic benefits that, it was hoped, would enable Goa to become self-sufficient in 

financial terms, and thus cease to be a burden on the Portuguese national treasury. 
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In this particular aspect, the Mormugão project was more similar to the Portuguese 

transnational railways strategy that anticipated that after the construction of 

railways linking Spain and Portugal traffic flows towards Portugal’s harbours 

(primarily Lisbon) would increase and generate more customs’ revenues. However, 

in the case of Portugal (including the national rail network) the Portuguese 

authorities also hoped that railways could stimulate the development of industry 

and agriculture—an expectation that was secondary in the case of Goa. 

 When one examines the climatic and topographical conditions within which 

and through the two lines were constructed one finds differences and some 

overlapping concerns. In the Tua case, the line ran continuously from Foz Tua to 

Mirandela, and subsequently to Bragança through a rough and hilly terrain, 

following to a great extent the valley opened by the Tua River. In Goa, there were 

few obstacles along the first sections of the track (apart from two bridges over the 

Parodá and the Sanguém Rivers). The major difficulties began at Colem at the foot 

of the Western Ghats where, unlike Tua, there was no  valley to be followed by the 

rails through  the rugged Western Ghats. The railway across the Ghats had to go 

through that mountain range that ran perpendicular to the general direction of the 

track. Furthermore, the conditions within the Ghats were quite unlike those the 

Portuguese engineers encountered along the Tua line. In the Western Ghats, the 

British engineers and the Indian navvies had to deal with a thick jungle, high 
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temperatures, heavy monsoonal rains, disease-ridden territory, and dangerous 

fauna. 

 Heat could be a problem in the summer in the Tua valley—the contractor of 

the section between Mirandela and Bragança mentions in a report that the 

temperature could reach 40º C, and when that happened many workers fell sick. It 

was a drier heat in the Trás-os-Montes, but the effects were roughly the same as far 

as a decrease in the size of the work force was concerned. This factor apart, 

however, other construction conditions were quite different. There was no deep 

jungle in the Tua valley, and certainly no tigers. 

 

 Both the Tua and the Mormugão lines were metre gauge tracks. Both of them 

were also the first attempts to build narrow gauge tracks in the hilly regions of 

Portuguese domains—the only narrow gauge railway in Portugal at the time was a 

coastal line. Portuguese authorities and engineers had looked for solutions to the 

challenge of building railways in the hilly countryside. Many studies and surveys 

were made, but Portugal lacked the experience. Mormugão gave the government 

the opportunity to gain that experience. When the railway was granted to the 

WIPRC the government assigned Xavier Cordeiro to be a part of the survey, and to 

be the fiscal director of the works. Cordeiro was at the time one of the few 

Portuguese engineers with considerable knowledge about narrow gauge railways. 
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The construction in Mormugão was initiated in December 1881, but in Tua it only 

began in 1884. It is likely that in those three years, Cordeiro shared, as fiscal 

director, a lot of his experience with the engineers of the ministry of public works. 

As we saw, Cordeiro resigned his commission as fiscal director in India and also as 

an engineer of the ministry of public works in 1885. However he did not relinquish 

his membership in the Portuguese Civil Engineers Association. It is possible that he 

shared some of his experience in India with his colleagues. We do not suggest that 

all of this happened by design. To the contrary, a lot of the Portuguese strategy 

regarding railways in the 1870s and 1880s was based upon the circumstances of the 

moment (financial markets conditions, the existence of entrepreneurs interested on 

railway building, etc.). Nonetheless, this does not invalidate the hypothesis that the 

knowledge and the experience gathered by Cordeiro (and afterwards by Mouzinho) 

in Mormugão may have been used in Tua.  

 What is very clear is that the expectation that both the Tua and the Goa lines 

would stimulate economic development in their respective areas did not materialize 

in the 19th century. For decades, the government in both cases was forced to pay the 

maximum income guarantee it had agreed with the companies . Both lines 

improved transportation sector in their respective but they did not introduce deep 

changes in those regions’ economies. In the final analysis, the main similarity 
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between the Tua and Mormugão lines was their failure to realize the developmental 

expectations of their promoters and governmental guarantors. 

 


