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Abstract 

Historical records reveal the existence of a military fort within the Mandovi estuary. The structure was built in 
1598 opposite the Reis Magos fort, extended in the adjoining area of the present traffic circle of Miramar, was 
located close to the water line and was backed by sand dunes. At present, no structural remains of the fort can 
be identified and, as such, the exact location of the fort remains conjectural. The question about the position of 
the ancient shoreline thus arises. Therefore, it would be worthwhile to delineate the past river bank with 
respect to the present one, and to check whether any morphological changes occurred since then. Although the 
fort is marked by the river side in historical maps, the exact position of the shore is difficult to demarcate as 
the maps lack dimensions. The earliest map drawn on scientific lines is dated 1964, followed by naval charts 
of 1970, 1986, 2003 and 2007, in addition to a series of satellite images. Mapping of shoreline shifts was 
attempted by using multidated satellite imageries (1976-2011, 10 scenes) and Google Earth images (2002-
2012, 8 scenes) on a GIS. Also, available maps, charts and satellite images were compared, and distances to 
the shoreline were measured from a fixed point on land. It is concluded that (1) the fort was away from the 
water line, and (2) the overall width of Miramar beach has neither increased nor decreased, but has oscillated 
between 220 m and 345 m over the past 50 years. 

 

Introduction 

The west coast of India comprises a system of sandy beaches and rocky shores interspersed within 
low-lying estuarine plains. In general, the coastal hilly terrain manifests itself in the form of plateau-
topped headlands with gentle, steep or sometimes abrupt slopes, vegetated or bare, that protrude into 
the sea (Rao et al., 1985). Coastal cliffs are the most conspicuous geomorphic features that 
characterize the west coast of India. 

Coastal hill tops of west coast of India in general, and Goa in particular, are known for several forts 
which are heritage sites of historical importance. Most of the forts are found to be abandoned, some 
are seen in various stages of disintegration, and are hence crumbling. Most forts are located at 
vulnerable edges of precipices, a few being in the process of collapsing into the sea, and presently in 
ruins (Mascarenhas, 2006). 

Multiple uses of the coastal zone triggers competition and conflicts among human uses. An aspect of 
discord is the antagonism between commercial uses and the need for conservation of coastal assets. 
A heritage of environmental resources, historical and archaeological sites, could allow a substantial 
development in the sector of heritage tourism (Lezzi, 2001). Coastal man-made heritage of India 
represents the country's greatest resources, even if, at the moment, historical sites show signs of 
degradation. In India, an economic valuation of coastal archaeological heritage, the forts in 
particular, has rarely been attempted. 



All the coastal forts of Goa are strategically located atop sea cliffs. However, historical records 
reveal the existence of a smaller military garrison almost at sea level, in the Mandovi estuary at 
Miramar (Figure 1). The Gaspar Dias fort was built in 1598 and was destroyed around 300 years 
later (Lopes Mendes, 1923; Bocarro, 1937; Fonseca, 1986; Shirodkar, 1991). At present, there is no 
evidence of any remains in the area.  

The fact that historians argue about the location of the fort based on accidental excavation of canons 
on land while simultaneously proposing that the structure stood close to the river bank, exact site of 
the fort is a matter of debate. With the above argument in view, this paper attempts to (a) delineate 
the past shoreline position, (b) identify morphological changes from a geological viewpoint, and (c) 
understand whether the fort was located along the river or away from it. 

The Gaspar Dias fort: a historical overview  

From the commencement of the Bronze Age civilizations, fortifications, moats, watch towers were 
constructed around their habitations from the point of view of safety and security. In later period, in 
addition to the fortifications and moats, forts were constructed and artilleries were deployed along 
with soldiers. The nature of fortification varies from site to site and region to region. Forts of the 
early historical period are different from Medieval and Modern periods. Forts can be broadly divided 
into four categories namely jala (water fort), stala (land fort), giri (hill fort) and bana (forest fort).  

In the later part of the 16th century, rivalries among the Europeans increased in the Indian Ocean 
region and the Dutch was the main rivalries of the Portuguese. In order to safe guard the capital and 
port city of Old Goa, Alfonso de Albuquerque took up the task of fortifying all around the city to 
avoid any kind of attacks from the enemies. With the growing of the Dutch power along the west 
coast of India Portuguese was apprehensive that the Dutch might capture Goa and secure the 
monopoly of spice trade. Hence, the crown was sending standing instructions for the safety and 
security of the city from the enemies. In the year 1595 AD, the Secretary of the Municipal Council of 
the City of Goa wrote to the king stating the construction of forts along the river Mandovi would be 
extremely useful for naval safety of the region. The Gaspar Dias was planned in such as way that 
neither even big ships nor galles would be able to enter into the river. The main objectives of 
fortifications were to secure safety of the river passes. Subsequently, Portuguese built several 
fortresses for their defence from time to time and after conquering the neighbouring kingdoms some 
of the forts brought to under their possession (Fonseca, 1986). The Portuguese forts were garrisoned 
with adequate artillery required number of guns were mounted at the strategic locations. The 
important Portuguese naval installations along the Goa coast were the Fortress of Aguada, Fortress 
of Cabo, Reis Magos, Fortress of Mormugao, Gaspar Dias and Cabo de Rama. These fortresses were 
provided with powerful artillery providing protective cover and checking the illegal entry of the 
ships in Goa.    

Before the construction of the Fortress of Gaspar Dias the Fortress of Reis Magos (Fortress of 
Bardez) was the only worthy defence fort along the River Mandovi, which was built in 1551 AD. In 
the year 1588-89, Manuel de Souza Cotinho (1588-1591), the Governor General added to the Reis 
Magos fortification 7 underground vaulted chambers and each has 124 steps in the interior of parapet 
and in later period the naval garrison of the fort consisting of 30 soldiers (Menezes, 1953). 



The construction of Gaspar Dias fort was built in 1598 by viceroy Dom Francisco da Gama who 
governed the state of India twice. During his first tenure he started the construction of the fort and 
named it as Forte da ponta de Gaspar Dias. The site of Gaspar Dias fort was owned by a fidalgo 
named Gaspar Dias hence in his name the fortress was known as Gaspar Dias (Shirodkar, 1991). The 
Fortress of Gaspar Dias was situated in the island of Goa on the left bank of the Mandovi, where the 
river merges into the sea making triangular alignment one and a half miles to the northeast of the 
Cabo fortress and faces to the Reis Magos fort.  The Gaspar Dias was exactly facing opposite side of 
Reis Magos which was existed earlier. The Gaspar Dias fort was smaller than the Reis Magos. A 
number of artillery of varied calibre was installed at Gaspar Dias for security (Bocarro, 1937). The 
height of the fort was 15 feet and width of walls was 5 feet. On its façade 16 cannons were installed 
for defence purpose. Though the exact number of garrison is not known but it is considered that there 
were not less than forty including the Captain or Captain-in-Chief subsequently. While proceeding to 
Old Goa harbour in the River Mandovi, these two forts Gaspar Dias and Reis Magos confront each 
other from opposite banks of the river (Fonseca, 1986). The fortress witnessed battles fought 
between the Portuguese and the local chieftains for the possession of territory from time to time. It 
was bettered a number of occasion in nearly two centuries. After its construction, several naval 
battles were fought between the Portuguese and the Dutch and every time Dutch fleets blocked the 
mouth of the river Mandovi but the fortresses of the Gaspar Dias, Aguada, Cabo, Mormugao played 
significant role with joint efforts and kept the intruders off the Goa coast. Napoleon Bonaparte, 
French general who became emperor of the French (1769-1821 AD) raised war against European 
powers and it had impact on Goa. On 6th September 1799 about 1000 soldiers and a fleet of seven 
ships reached Aguada and occupied fortresses of the Aguada, Cabo, Gaspar Dias and Mormugao 
almost for 15 years and left in 1814. They had made adequate damage to the Gaspar Dias, 
subsequently the fort was repaired. It was considerably damaged during the military revolt of 1835, 
but was restored to its primitive condition in 1842. But subsequent neglect of the fortress resulted in 
the primitive conditions led to the destruction of the monument (Fonseca, 1986:45).  

Joao Ferreira Pestana, the governor set up a committee to study the conditions of the fortresses, 
military outposts and other defence establishments which were safeguarding the Portuguese India. 
The committee suggested the cannons mounted on Gaspar Dias were not worth for defence 
importance and it should be abandoned and the fort could be used for public utility, official residence 
or as a warehouse for storing articles which may be required for vessels during emergency. Since 
Gaspar Dias was abandoned slowly it crumbled and demolished to ground for carrying development 
works. Out of 16 cannons 2 are at the rotunda of the statue of Adade Faria in Panjim, 1 at the Dept. 
of Archives and Archaeology, 1 at the roundabout of Farmagudi, 1 at the rotunda of Mirarmar,  and 
probably the rest of the cannons were shifted to some outposts by the Portuguese during their reign 
(Shirodkar, 1991).  

 

 

Methodology 

A detailed review of historical literature was undertaken with the available records and maps to 
determine the possible location of the military establishment in the Mandovi estuary (Figures 2 and 



3). So as to ascertain the changes in width of Miramar beach over time, the distances were measured 
from a fixed point on land (the centre of the present traffic roundabout) to the water line towards 
West (Table 1). The Survey of India (SoI) toposheet of 1964, the Naval Hydrographic Office (NHO) 
charts of 1970, 1986, 2003 and 2007, the Indian Remote Sensing (IRS) satellite imageries and 
Google Earth (GE) images were used. The distances in SoI and NHO charts are measured manually 
whereas in Google Earth images and IRS satellite imageries the distances were calculated digitally 
(Table 1). In addition, multidated temporal Google Earth images (2002-2013, 8 scenes) were used to 
demarcate the past shorelines so as to delineate the shifts in the beach morphology over time (Figure 
4). Simple digitization and image interpretation tools were used to extract the shorelines from the 
different images. All those extracted shorelines were overlaid together in GIS environment, so that 
the extent of erosion and/or accretion of the study area can be studied. Shorelines of different years 
and the corresponding satellite images are kept in a map layout and final map was prepared with the 
use of GIS techniques (Figure 4). 

Possible location of the Gaspar Dias fort  

Where was the fort located? Historians have repeatedly argued that the military establishment was 
close to the water line, on the river side of the present Miramar traffic island (P. Noronha, pers. 
comm.). The question is how close, as the distance to the river bank cannot be speculated. However, 
it is believed that the fort extended in the adjoining area of the present roundabout, and that the fort 
was surrounded by sand dunes, and that the area was flat and plain and devoid of rocky promontories 
(Shirodkar, 1991).  

Since no structural remains of Gaspar Dias fort exist today, it is difficult to surmise the exact site 
where the fort once stood. However, from the old maps and historical records, it can be suggested 
that the fort extended in the adjoining area of the rotunda at Miramar which was called as Pirdooc, 
and near the house of Damodar Mangalji, next to the Maruti temple of Miramar, and along the road 
leading to the Salgaonkar College of Law towards Tonca (Figure 1). It has been mentioned in the 
writings of the 1685 that the fort was constructed by using stone and lime, and was built on sandy 
plains. Nevertheless, while digging for the foundation of Dhempe College in Miramar, five cannons 
were retrieved (Shirodkar, 1991). Since then, this site is known for the fortress (Figure 1). One of the 
canons is placed on the Miramar traffic circle, and the other four are probably under the custody of 
Goa State Department of Archives and Archaeology. 

The classic book by Lopes Mendes (1923) contains rich information on, among others, the ancient 
forts of Goa, in the form of maps, sketches and drawings. In Figure 2, an ancient map of the entire 
region referred to as ‘Ilha de Goa’ (the present day Tiswadi Taluka) is depicted. Although the 
geographical directions are reversed (S-N), the Mandovi estuary is clearly shown; the fort is located 
on a tip near the river along the southern bank. The distances cannot be calculated as the map lacks a 
proper scale. An interesting feature of this map is a long and wide patch of sand that culminates at 
the fort in the estuary (Lopes Mendes, 1923). Similarly, in Figure 3, a historical depiction in the form 
of a sketch of the Gaspar Dias fort is shown in the form of a gravure. Note that the fort / military 
establishment is a small structure (as compared to other forts) which according to this sketch appears 
to be located very close to / along the banks of the Mandovi river / estuary. The fort is believed to be 
15 feet in height (Fonseca, 1986); but the exact location and the dimensions of this structure cannot 
be deciphered from this sketch. However, a notable morphological feature noticed here is the bulge 



in the orientation of the shoreline across the fort and sandy plains with dunes fringed by coconut 
plantations are seen in the background (Lopes Mendes, 1923).  

The Gaspar Dias fort is not marked on the oldest available and scientifically drawn SoI map of 1964. 
However, based on archaeological evidences, the vicinity of the present traffic roundabout is 
considered as the likely location of the fort.  

Based on the above descriptions of historical evidence, maps and drawings, following inferences can 
be drawn with reference to Gaspar Dias fort: (a) the structure is believed to have stood on the eastern 
side of the present traffic island, (b) based on the position of the fort as shown in Figures 2 and 3, it 
appears that the structure was located close to the water line, but its distance from the river bank 
cannot be ascertained, (c) the hump in the shoreline seen in Figure 3 is still identified west of the 
present day traffic circle, and is identified in modern maps (see Figure 4), (d) the sandy plains and 
dunes around the fort as depicted in Figure 2 and 3, and as described in historical literature largely 
resembles the present landscape around Miramar. Prominent sand dunes with associated vegetation 
can still be identified in the adjoining area at Miramar (Mascarenhas, 2008, 2009). 

Delineation of the ancient river bank  

Alternatively, can the ancient river bank be identified? How wide was the beach during historical 
times? Although the fort is marked by the river side in historical maps, the exact position of the 
shoreline is impossible to demarcate as the maps lack dimensions. The earliest map drawn on 
scientific lines is dated 1964 (SoI toposheet). Maps published in the later period were followed by 
the NHO charts of 1970, 1986, 2003 and 2007. Modern IRS satellite images are available since 1973 
and the latest high resolution GE images date back to 2002. 

It is pertinent to note here that although the Gaspar Dias fort is marked near the water in historical 
maps, the structure is not shown in any of the modern scientific maps described above. This also 
implies that ever since its collapse, this fortification has since been forgotten; there is no mention of 
any fort in this part of the estuary. Therefore, if the location of the fort is to be linked to the width of 
the beach and the position of the historical shore front, the historical data has to considered, and has 
to be correlated with the modern scientific data. Such an approach has its own limitations as it can, to 
a point, be speculative. 

Interestingly, many beach users seem to believe, and even concur, that Miramar coastline has 
expanded over time and that it is still growing. This assumption could be due to the fact that a 
prominent hump is often noticed at this main part of Miramar beach. This characteristic 
morphological feature appears to be a seasonal phenomenon, identified exactly west of the 
roundabout. It is this section of the beach that is generally the widest. Therefore, it is worthwhile to 
delineate the position of past river bank with respect to the present one, and to check whether any 
morphological changes occurred over time. 

An attempt is made to check the width of the beach by taking a known point on land as a reference. 
The centre of the traffic island was considered for this purpose (Table 1). The fact that the 
roundabout was constructed in 1930’s, measuring distances from this point to the water line are 
sufficient enough to reveal whether the width of the beach has altered over time. Based on the 
available maps and satellite images, the oldest scientifically drawn and scaled map is the SoI 



toposheet of 1964. Measurements reported in this study therefore date back to the last 50 years 
(Table 1). 

The toposheet of 1964 shows that Miramar beach (including backshore) was 220 m wide. The NHO 
charts of 1970, 1986, 2003 and 2007 indicate a beach width of 295 m, 220 m, 300 m and 345m 
respectively. Similarly, if 10 scenes of IRS satellite imageries over a period of 38 years (1973 - 
2011) are considered, the width of the beach fluctuated between 255 m and 295 m. Likewise, based 
on 8 scenes of GE images (2002 -2012), the beach shifted between 227 m and 312 m. Interestingly, 
the width of Miramar beach in 1964, 1986 and 2012 was almost the same, around 220 m – 227 m. 
However, the minimum and maximum values obtained are 220 m and 345 m respectively (Table 1). 
This analysis refutes the hypothesis that Miramar beach has grown over time. On the contrary, the 
beach at this point has oscillated back and forth since the last 50 years. The average beach width 
during this period corresponds to 275 m. 

To test this interpretation further, shoreline mapping was conducted for which GE images were used. 
The mapping of the position of the shoreline over a period of 11 years, by using 9 scenes during 
2002-2013 is shown in Figure 4. Results indicate the shoreline of Miramar shifts drastically from 
time to time, with maximum oscillations observed in the central part (west of the traffic roundabout). 
The variations are minimal along the northern bank as compared to the southern part where the shifts 
are moderate. Accordingly, the beach extended the most (around 355 m) in January 2005 and was the 
narrowest (around 248 m) in January 2013. The prominent hump that appears at this part of the 
beach (west of roundabout) is a characteristic geomorphic feature of Miramar coast. Such an 
appreciable body of sand which accumulates seasonally is what gives this beach a wide appearance 
(Figure 4). Such a phenomenon also reveals that this section of the beach depicts an extraordinary 
dynamic character. 

  The bulge of sand described above is in fact a part of the Miramar sand bar that extends 
deeper into the estuary. At the lowest tide level the water moves father seaward, transforming the 
beach front into an extensive sand flat like feature. This bar poses navigational problems, and the 
channel remains closed for all river traffic during the 3 month monsoon period. The environmental 
features, tidal flow and shoreline stability was reported earlier (Murty and Das, 1972; Swamy, 1976; 
Qasim and Sen Gupta, 1981; Nayak and Chandramohan, 1989). According to these reports, two 
shoals occur almost permanently in the Mandovi river along Miramar beach; the navigation channel 
runs beyond this bar. Heavy swell and intense wave activity during monsoon results in erosion with 
consequent transfer of sediments into the channel, but the calm conditions relocate the sediments 
back into the original place. 

 Conclusion 

The accretion and/or erosion of the semicircular tongue of sand that characterizes Miramar beach is a 
seasonal and/or yearly phenomenon. As a result, there is no overall change in the morphology of the 
beach front. The overall width of Miramar beach has neither increased nor decreased, since 1964 at 
least. Over the past 50 years, the width of the beach (including backshore) has oscillated between 
220 m and 345 m, with an average width of 275 m. Therefore, if the Gaspar Dias fort was indeed 
located at Miramar, it was somewhat away from the river bank, and not along the water line, as 
historical records seem to suggest. 
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Table 1. Distances measured from the centre of the traffic roundabout to the water line towards West. The 
radius of the circle is 15 m and width of the road is 15 m; the road edge is located 30 m from the centre of 
roundabout. The distances in SoI and NHO charts are measured manually whereas in Google Earth 
images and satellite imageries distances are measured digitally. 
 
 

Map / chart / imagery Distance (m) from centre of 
traffic circle to water line 
(shore front) (E - W) 

Maximum width (m) of 
beach + back shore (from 
road kerb) 

Survey of India (SoI) 
Toposheet 

  

1964 ~250 ~220 
Naval Hydrographic Office 
(NHO) Charts 

  

1970 325 295 
1986 250 220 
2003 330 300 
2007 375 345 
IRS Satellite Imageries / 
sensor 

  

1973, LANDSAT MSS 285 255 
1975, LANDSAT MSS 320 290 
1989, LANDSAT TM 304 274 
1997, IRS LISS III 326 296 
1999, IRS LISS III 296 266 
2001, IRS LISS III 304 274 
2003, IRS LISS III 308 278 
2006, IRS LISS III 318 288 
2008, IRS LISS III 300 270 
2011, IRS LISS III 294 264 
Google Earth Images   
04 Dec 2002 274-280 250 
05 Feb 2003 280-285 255 
13 Dec 2003 300-308 278 
07 Jan 2005 321-342 312 
17 Jan 2010 290-295 265 
07 Feb 2010 294-318 288 
22 Apr 2010 314-334 304 
16 May 2012 231-257 227 

 



 

Figure 1. Possible location of Gaspar Dias fort based on historical evidence and archaeological records. 

 

 

Figure 2. An ancient map showing the island of Tiswadi where the fort is seen to be located on a tip, along 
the river bank. Note a long and wide patch of sand that culminates at the fort in the estuary (Source: Lopes 
Mendes, 1923). 
 

 



 

Figure 3. A historical depiction in the form of a sketch of the Gaspar Dias fort. Note that the fort / military 
establishment is a small structure (as compared to other forts) which according to this sketch appears to be 
located very close to and along the banks of the river / estuary. A bulge in the orientation of the shoreline 

across the fort is noticed (Source: Lopes Mendes, 1923). 

 

 

Figure 4. Shifts in the position of the shoreline mapped by using multi-dated Google Earth images over a 
period of around 11 years (2002-2013). Maximum modifications are noted only in the central part, west of 
the roundabout. 


