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ABSTRACT 

This project divided Venice into proto island sections and dated them using the 175 

current or demolished churches within their bounds originating a map that illustrates the 

urban evolution of the city from the ninth century through the early nineteenth century. Also 

left behind was an archeological information system which can be used to further refine data 

pertaining to the city's history and evolution. 
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EXECUTIVE SUMMARY 
Over the past thousand years the city of Venice evolved from marshland into the dense 

urban environment we see today. Throughout the centuries during this transformation Venice 

underwent many varied stages of urban development. While the last two hundred years of this 

evolution are well documented, information regarding the growth of Venice in the first fourteen 

centuries is scarce; no model has ever been able to accurately illustrate the expansion of Venice in this 

lapse of time, shrouded by age and loss of records during Napoleonic times. 

Many respected archeologists and historians have attempted to fill in this unknown time 

period, but unfortunately due to the lack of hard data, there is space for assumption. This resulted in 

hypotheses which have proven, for the most part, inaccurate when held against the ever increasing 

archives of archeological data. Still most historians have their own hypothesis for the evolution of 

Venice leading up to the 19th century, none of which coincide completely. Thus, there is no set 

hypothesis for the early urban development of Venice during this time. 

This project has set in motion a methodology of our own design to settle the debate and 

accurately define the early stages in the evolution of Venice. The first logical step in developing this 

evolution is to date the urban settlements on the 127 islands from which the city is comprised. 

However, as they exist today, dates can not be accurately applied over entire islands. This is because 

the current islands of Venice were formed by the combination or expansion of the original islets. It is 

for this reason that we needed to establish the divisions that would reviled the original proto islands 

of Venice. 

To this end we identified filled-in canals that once formed the boundaries between islands. 

These tii tera, as they are called, were charted using documents, maps and other literature. In 

situations where these sources did not contain enough information to determine the original path of 

the water, flood data gathered in previous Worcester Polytechnic Institute projects was used to define 

the route of a canal. This flood data was as a refinement tool and enabled us to finalize additional 

island fragments left by the above mentioned textual sources. Additionally, on the outskirts of the 

city, original islet boundaries were distinguished by examining the shape of the islands in question. 

Many of the outlying islands were either added to, or made entirely by, human intervention; these are 

easily recognizable by their rectangular shape and straight canals. When the results of the above 

methods were united, a complete map of the original proto islands of Venice was created in a 

Graphical Information System (GIS) layer. 

Once we had constructed the GIS map of proto islands, we could then begin precise dating 

of the Venetian islands. The first permanent structures built in Venice where the churches, moved 

stone by stone from the mainland as the Venetians fled barbarian invasions because of their religious 

importance. Transplanting theses structures repressed the end of a nomadic lifestyle and marked the 
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beginning of urban development in Venice. Thus the dates that churches were erected were used to 

accurately date the islands on which they stand. 

The final goal of this project was to create a prototype for an updatable archeological 

information system which could be utilized by future researchers to continue refining the dating of 

the Venetian islands through the input of data from new archeological finds. Furthermore, the 

informational system provides the framework for an archeological database linked with GIS; this will 

allow all existing archeological reports and information to be easily accessible from a single location. 

In order to simplify the future task of data entry, an electronic form was developed linking the 

database and the maps to assure that the documentation produced automatically receives all the 

necessary information. A small amount of archeological information has already been entered into 

the database, but this has barely even begun to touch upon the wealth of archeological information 

that exists and we believe this database will continue to be a powerful tool for Venetian archeologists 

and future projects alike. 

Using the resources we created, we were able to produce our own urban evolution sequence. 

Based on the age of the oldest church that was built on them, the proto islands were dated and then 

broken up into separate GIS layers according to their corresponding century. Once we had a visual 

representation of our data from the ninth to the nineteenth century we were able to create a 

progression map depicting the urban development of Venice. 

SECOLO 
dopo XIX 

• XVIII 
XVII 
XVI 
XV 
XIV 
XIII 

II  XII 
• XI 
• X 
• ante IX 

No Data 

Figure 1: Evolution of the urban development of Venice. 
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1. INTRODUCTION 
Archeological data and documentation provide the only concrete link we have to our past. A 

large portion of the knowledge of human heritage is dependent upon what has been discarded and 

buried beneath our feet over many generations. Items that were once seen as mundane become a 

source of valuable insight into our past that can be found all around us. The cost of performing 

extensive archeological digs, however, is far beyond the means of any country's budget. For this 

reason corporations already digging beneath our cities have an advantage to getting access to 

archeological information while they are underground. 

Venice is arguably one of the most intriguing of these cities with such a unique geographical 

situation and history. There are numerous theories as to how Venice has evolved into its present 

state. The fact is there is no set method for understanding the stages of Venetian expansion across the 

centuries. Archeological information could be a means to understand Venice's mysterious past but no 

one has access to its underground except corporations that are already there for commercial reasons. 

Insula is a public works company in Venice that specializes in digging around the whole city, for this 

reason they could help provide the necessary information to make a depiction of the evolution of 

Venice more feasible. 

In order to understand the different stages Venice underwent during its evolution, early 

Venice has to somehow be represented on a map. The Venetian islands that exist today are not the 

same as they were one thousand years ago; maps, documents, and books have to be reviewed in order 

to understand the progression of the islands. Most of these sources are based on hypothesis and are 

not very descriptive so their use is limited. In addition, trying to incorporate archeological information 

to date the islands is also a troublesome task because this information is not in a practical format. 

Multiple sources depicting what Venice appeared like in different stages as well as 

archeological data have to be used in unison to create an accurate depiction of how Venice expanded 

centuries ago to its present state. Documents, maps, books, etc. have to be organized by their 

reliability and usefulness. From here this information has to be grouped on a map by its respective 

time period so that a complete portrayal of Venice can be assembled. There is only so much useful 

information in this form of maps, documents, and books; specifically the classification of certain areas 

by time period. Since this information is scarce this project has to depend on other sources. It is for 

this reason that these sources have to be used in unison with archeological data to provide a 

refinement in classifying a certain area from a specific age in Venetian history. 

There still remains much to be done with the archeological data different organizations have 

collected, such as Insula, because it has not been cataloged electronically nor has a methodology been 

implemented in the gathering and processing of information. As such, any party wishing to make use 

of the data would find it in a form most difficult to work with and would be unable do so readily, 
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discouraging its use. Without organization or tangible utilization any intellectual benefits that can be 

obtained from the data are lost since it is not being further analyzed or applied. If the data is not used 

for a productive end it would be a waste of a great resource and opportunity to increase the 

knowledge of the city's past. Thus, even if all the information is organized and cataloged 

electronically there has to be a methodology that takes into consideration the processing of future 

information to produce an easily accessible representation that encompasses all the information. 

Currently, there is no clear idea as to how this information can be structured in order to make it 

useful. The implementation of a methodology, a database, and a visual map of the data could 

improve the situation at hand. 

The objective of this Interactive Qualifying Project: Evolution of the Forma Urbis: A 

graphical tool for analyzing the urban development of Venice was to develop a visual tool for 

investigating the stages of urban development in Venice. We used multiple sources, including: maps, 

documents, and books to date certain areas of Venice in order to show which areas existed in 

different points in time. In the process of creating this tool we made an initial effort to organize 

archeological information as well as create an updatable archeological information system so that all 

this data could be easily accessible on a GIS map for the future refinement of our tool. 
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2. ESSENTIAL CONCEPTS 
There are very few sources that contain a reliable representation of the evolution of Venice. 

While there are multiple theories, there is no set hypothesis for the expansion of the Venetian islands 

and no two proposed progressions are the same. Figure 2 represents one example for the evolution of 

Venice by Eugenio Miozzi, from his book Venezia nei secoli: la eitteil. Another, not quite as elaborate, 

source is La casa veneziana nella storia della citta, by Paolo Maretto 2. Figure 3 contains an illustration of 

Miozzi's depiction of Venice in the 9th century overlaid onto Maretto's own hypothesis. Shown in 

Figure 4 is Miozzi's map of the 12th century overlaid onto Maretto's map. The fact that the two 

hypotheses don't line up is obviously illustrated in the two figures. 

Figure 2: Eugenio Miozzi's Theory of Venetian Island Expansion 3  

Venice as Miozzi believed it appeared in (from upper right) the 7th century, 9th century, 11 th  century, 1145, 15th century, and 17th 
century. The maps seen here were digitally reproduced from Miozzi's Venezia nei Secoli: la citta 

Miozzi, Eugenio. Venezia nei secoli: la citta. Venezia: Casa Editrice "Libeccio," 1957. Vol 1, 113-183. 
Maretto, Paolo. La casa veneziana nella storia della citta. dalle origini all'Ottocento. Venezia: Marsilio Editori, 1986. 54-
55, 66-67. 

Miozzi, Eugenio. Venezia nei secoli: la citta. Venezia: Casa Editrice "Libeccio," 1957. Vol 1, 113-183. 
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Figure 3: Miozzi and Maretto overlay: 9th century Venice 4 , 5  

Miozzi's hypothesis of Venice in the 9th century (in orange) overlaid onto Maretto's hypothesis of Venice in the 9th century (in 
blue). 

4  Maretto, Paolo. La casa venec:iana nella stoma della citta: dalle okgini all'Ottocento. Venezia: Marsilio Editori, 1986. 54-
55 

Nliozzi, Eugenio. 1/ene5zia nei secoli: la citta. Venezia: Casa Editrice "Libeccio," 1957. Vol 1, 115. 
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Figure 4: Miozzi and Maretto overlay: 12th century Venice6 , 7  

Miozzi's hypothesis of Venice in the 12th century (in orange) overlaid onito Maretto's hypothesis of Venice in the 12th century (in 
blue). 

2.1. Introduction to Rii Tera 
Another important aspect of this project is identifying rii terd based on many different 

sources. The rii terd are critical to our project; we are able to discover the hypothesized original island 

boundaries and break up the existing islands into new hypothesized proto islands. These sources 

include documentation, books, maps, flood data, and, more importantly, known tail terd. Known tii 

terd, initially, helped us split up the islands before we used numerous sources to refine the scope of 

this objective. The first document that we used in identifying rii terd and proto islands was Wladimiro 

Dorigo's Venezia romanica8 . This source contains detailed section maps of how Venice appeared 

before the 1300s, and specifically the period from 1300-1360. These maps were based on 

6  Maretto, Paolo. La casa veneziana nella storia della clad: dalle otigini all'Ottocento. Venezia: Marsilio Editori, 1986. 66-
67. 

7  Miozzi, Eugenio. Venezia nei secoli: la citta Venezia: Casa Editrice "Libeccio," 1957. Vol 1, 119. 
8  Dorigo, \Vladimir°. Venezia romanica:La formazione della cittei medioevale fino 	 gotica. Venezia: Regione del 

Veneto, 2003. 
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documentation showing period property boundaries. Next we examined Jacopo de Barbari's map that 

depicts Venice in the 1500s9. The De Barbari map was drawn in three quarters view which hampered 

the ability to differentiate between the island segments. Finally we used Giovanni Battista Paganuzzi's 

Iconografia delle trenta Parrochie di Venezia 10  and I Catasti Storici di Venezia 1808- 1913" published by the 

Officina Edizioni. These are the earliest accurate maps of Venice. Since the maps were drawn in the 

period they depict, they are the boundary to the unknown stage of Venice; from this point forth the 

evolution of Venice is well documented. 

2.2. Church Information 
The history of Venetian churches is also a plays an important role in this project. The initial 

stage of permanent settlement on the islands was marked by the construction of churches. When the 

Venetians first fled the mainland for the safety of the lagoon they erect only temporary settlements to 

last them until the invading barbarians had retreated. But following the fall of the Roman Empire at 

the end of the 5th century the invasions increased in frequency and duration. As the Venetians began 

permanently moving to the lagoon to avoid theses invasions they deconstructed their most important 

structures, their churches, and rebuilt them on the islands. The date each church was erected the also 

reveals the age of its island's first urban settlement12 . 

2.3. Archeological Background 
A background in different types and qualifications of archeological data will allow us to 

determine how to structure the database which will be used to catalog all the available information 

electronically. The record of an archaeological excavation consists of four major elements: the written 

record, the drawn record, the photographic record, and the materials taken away from the site, that is, 

the 'finds' consisting of artifacts and environmental samples. 13  The advantage of a preprinted 'context 

record form' is that at a glance one can see whether all the data that should have been recorded is 

there. All forms should include location information, soil or structure information, methods of 

excavation, stratigraphic relationships, interpretation and cross-references to the drawn and 

photographic record. Some forms also include information about what was found, while some 

archaeologists choose to keep this separate. 14  

In theory, all the relationships between the ages of finds can be worked out by an experienced 

field archaeologist. In practice this is not always as easy as it sounds. Further relationships may be 

established at the post-excavation stage when finds are dated. The 'interpretative comments' box, 

9  De'Barbari, Jacopo. Circa 1500. 
10 Paganuzzi, Giovanni Battista. Iconografia delle trenta Parrochie di Venezia. Venezia, 1821. 
11  I Catasti Storici di L'enezia 1808- 1913. Venezia: Officina Edizioni, 1981. 
12  Tassini, Giuseppe. Curiositei Vene_ziane: ovvero Otigini delle denomina5zioni stradali. Venezia: Filippi Editore, 1964. 
13  Peter L. Drewett. Field Archaeology: An Introduction. London, GBR: Taylor, 1999. pg. 143 
14 idem  
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Figure 5: A Harris matrix for a section in an excavation. 

however, enables the excavator — or whoever fills in the form, with the context clearly visible in front 

of them — to consider its interpretation.' 5  

This information is important when building a database that incorporates the contents of the 

context record form. The context record form shows what was found at the site, specifically the types 

of data that are important to whoever may be excavating. When building an electronic database all 

these categories have to be taken into account so that the results in the form of a 3-d map, or other 

visual, have all the necessary information. Otherwise making a visual using incorrect data would be 

pointless. 

Paper overload can, of course, be reduced by recording all this information directly onto 

hand-held computers, but information overload is still present if what is recorded is not carefully 

considered at all stages of the excavation. 16  For practical purposes an electronic database that 

incorporates all the information in written records, such as the context form, enables the quick 

classification of finds. Once it is available electronically, visuals can be updated systematically using 

the available software: MapInfo, Vertical Mapper 

Stratigraphy turns 'walls of mud' into a record of time and past activity. Most importantly, 

thinking stratigraphically makes you look at time vertically, stacked-up like so many different-colored 

bricks and laid down like sediments in a lake. The essence of stratigraphic analysis is determining 

discrete, superimposed layers or features and then examining their contents. A very systematic and 

thorough analysis is provided by Edward Harris (1989). His logical matrix analysis (Figure 5) is a 

widespread convention in the field archaeology. The Harris matrix shows a cross sectional 

representation of a site and layers. This tool will 

be helpful when deciding the best way to 

represent the data acquired by Insula, and gives 

insight on how to construct visuals from field 

data. A stratigraphic analysis unravels the 

sequence of that creative process of living in the 

landscape over periods of time. 17  This cross 

sectional representation shows a timeline for a 

given site. When applying this form of 

representation on the grander scale it will be 	 This would be combined with all the other sections in the 
trench as well as with the plans as the excavation 

possible to represent multiple sites across Venice, proceeded 

and include 3-dimensional analysis. 

15  idem 
16  Idem. 
17  Peter L. Drewett. Field Archaeology: An Introduction. London, GBR: Taylor, 1999. pg. 78 
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Figure 7: Satellite Imaging 

Example of satellite resonance being used to identify sites of 
interest. 

2.4. Geophysical Mapping in Archeology 
While recovery of artifacts has been a historical concern, present day archeology is focused 

on their preservation. New geophysical surveying systems are being developed to give archeologists 

some idea about the subsurface at the area of interest prior to actual excavation. Noninvasive 

surveying tools such as ground penetrating radar and other electro-magnetic sensors are used in 

modern archeology in conjunction with software solutions to map the subsurface and its features. 

Such survey mapping provides for 

the creation of pre-excavation site 

strategies and the actual location of objects 

of interest, as well as the preservation and 

analysis of artifacts and sites too fragile or 

too difficult to exhume. This lessens the 

risk of damaging artifacts and decreases 

digging time, which in turn helps reduce 

the prohibitive cost of excavation. It was 

likely for this reason that the use of 

Figure 6: Example Site Plan 
	 extensive mapping techniques in 

Displayed is the interim site plan for a navel archeological site 
displaying locations of items and planed excavation grids. 

archeology first originated. 

Prospecting for archeological sites 

through aerial photography began soon after 

aerial reconnaissance techniques were 

developed in World War I. The 1950s adoption 

of geological techniques allowed for subsurface 

scouting and by the late 20th century high 

resolution seismology and satellite imagining 

allowed for the rapid three-dimensional 

mapping of prospective sites. 18  

2.5. GIS and the Importance of Spatial Relationships 
Modern techniques combine classical techniques with the above technological approaches 

and powerful software. Previously unimagined insight is provided to archeologists through the 

18 Wynn, Jeffrey C. A Review of Geophysical Methods Used in Archaeology http://www.terraplus.com/papers/wynn.htm  
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Figure 8: Example Site Computer Model 

Spatial relationships between artifacts of different ages 
(differentiated by highlight color) are apparent in this computer 
model of a cave site. 

visualizations that are produced.") It has been said that archeology has two dimensions, time and 

space. Vertically the two are in fact inseparable, in most cases layered findings presume the predation 

of the deepest artifacts. On the horizontal plane archeologists are able to interpret patterns and modes 

of habitation though spatial relationships. 2° 

Changes in the lateral scattering of artifacts throughout temporal layers can signify changes in 

the societal function of an area or identify alterations in populations size or demographic. Additionally 

analysis of spatial locations can uncover sites of disturbed soil, voids in structures, and buried 

foundations. This provides clues to previous activity at the site or locations of further artifacts. 2 ' 

Historically this type of analysis was 

done by hand, however with the advent of 

the Geographical Information System, or 

GIS, more data can be incorporated and 

analyzed quicker than in any other method 

used in the past two decades. 22  The primary 

advantage of this software is its ability to 

link databased information with digital 

maps producing a visual tool that can be 

used to archive, present, and analyze special 

relations of the type described above. 23  The 

program allows the management of more 

complex data sets than was previously 

capable by hand and makes predictive modeling of uncovered sites possible. It even allows for the 

analysis across areas that are inaccessible due to modern historic structures, further increasing 

knowledge of our past at a lower cost. 24  

19  idem 
20  Gamble, Clive. Archaeology : The Basics. Florence, KY, USA: Routledge, 2000. Ch. 3 
21  idem 
22 ibid Ch 6 
23  Enviromental Systems Research Insitute: http://www.gis.com  
24  Gamble, Clive. Archaeology : The Basics. Florence, KY, USA: Routledge, 2000. Ch 6 
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3. METHODOLOGY 
The objective of this project was to develop a visual tool that gives insight in investigating the 

stages of urban development in Venice. In trying to complete this goal we had to continue to identify 

of filled in canals, rii tera, through the use of documents, maps, flood data, and other literature. These 

sources include: Wladirmiro Dorigo's 1 Tene:zia romanica, the Jacopo de Barbari map, and Giovanni 

Battista Paganuzzi's Iconografia delle trenta Parrochie di ene.zia (1821). Rii teal were used to divide the city 

into its suspected original island sections. After the multiple island sections were identified they were 

dated using: the date of the oldest church on the island, along with archeological data, and finally by 

documentation which allowed us to date certain areas based on property rights. The data gathered 

from the aforementioned sources was linked with the sectioned map to develop a visual tool that 

provides insight into the city's history and evolution. 

The primary objectives for our project were: 

1. Hypothesize "proto islands" of Venice. 

• Examine known and hypothesized rii terd. 

• Use books, documents, maps, and flood data to split existing islands into islets, i.e. 

documentation that specifies property rights for certain areas. 

2. Date the proto islands. 

• Using the ages of Churches on individual islands. 

3. Create a prototype for an updatable archeological information system. 

• GIS Layers 

• Archeological data 

• Curvature of streets 

The rest of this chapter is divided into the following sections: 

Section 1: will specify the scope and boundaries of this project and define related terms. 

Section 2: will describe how the proto islands were assembled. 

Section 3: will detail the how the islands were dated and how the ages will be represented 

visually using GIS software. 

Section 4: will detail how to further enhance our project. 

3.1. Area of Study 
The information cataloged and analyzed during this project was limited to the information 

gathered from documents, maps, and other literature and flood data from previous Worcester 

Polytechnic Institute (WPI) project groups. The project encompassed the entirety of Venice and not 

a specific area. Information from the surrounding lagoon areas was also included. 
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Figure 9: Map of Known Rii Tera 

Streets that were once canals are highlighted in red . 

An upper temporal bound for data entry and analysis was set at the present time because 

there was sufficient documentation warranting inclusion in this project. A lower boundary for the 

data collected was set to the 11th century. We discovered that documentation and physical evidence of 

areas older than the 11th century were scarce so we set this lower boundary to encompass any data 

before the 11th century as to obtain a general picture on what an early Venice might have looked like. 

Through the implementation of the developed methodology, the data collection and analysis stage of 

this project will continue indefinitely. 

3.2. Hypothesizing "Proto Islands" of Venice 
The rii terd can provide valuable boundaries for our visual analysis. These former canals 

form the borders islands that have been integrated into larger landmasses. While 250 distinct islets 

exist today, it is suspected that at least twice 

this number have been present throughout 

Venice's history. The ni terd will be an 

important addition to our map because 

historical data from what is now one island 

may in fact be from two past separate 

sections of the city. Thus this data may 

portray drastically different information 

about Venice's past than might be 

interpreted without considering the 

historical division of the islands. 

Figure 9 shows a number of rii terd 

that have already been mapped. For this 

project a rough sense of where additional 

historic canals lie was created through the use of various books, documents, maps, and flood data. 

Some of these sources are: Wladimiro Dorigo's Vene#a romanica chronicling Venice's development 

from 1300 to 1360, Jacobo de Barbari's Map detailing what Venice looked like in the 1500s, Giovanni 

Battista Paganuzzi's 

Iconografia delle trenta Parrochie 

di Vene.zia which gives us a 

glimpse of what Venice 

looked like in 1821, and 

flood data showing the 

percentage of present day 

Figure 10: Porta d'acqua 

Comparison of a Porta d'acqua on the Rio Tera S. Paternian (left) to one along the 
San Luca canal (right) 
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Venice that floods at 100 and 120 centimeters. 

The Porta d'acqua on the canal side of Venetian buildings are lower than those on the 

street side as to provide water level access. When the canal were paved over they where not built up 

to the same level as the surrounding streets as not to shorten the water level doors beyond use (Figure 

10). As such, rii tera will flood just before the streets surrounding them do (Figure 10). Architectural 

artifacts from when the street was a canal can provide additional evidence for a particular rii tern. 

Additionally, rii tens' exhibit odd curvatures and architectural features such as pillars (Figure 11). 25  

Figure 11: Rio Tera de le Colonne 
	 Figure 12: Flooding of Rio Tera 

Rii Tera often display curvature from when 
	

Flood levels (dark blue) in this GIS map show the Rii 
sections of them were naturally formed canals. 	 Tera de le Colonne (in red) flooding before the 

surrounding streets. 

3.2.1. Wladimiro Doriqo — Venezia Romanica  

The earliest credible resource we obtained on the evolution of the city of Venice and its 

islands expansion was a Wladimiro Dorigo's book Venezia romenica — La formazione della crtta medioevale 

fino all'etci gotica ("The formation of the medieval city at the end of the gothic era"). The two-volume 

documentation is a highly useful book that contains various information about the city in the before 

1300's and 1300-1360 time era. 

The first volume of the book is text based and is about the city in the gothic era. The book 

starts with the urbanization of the city and gives information on how the city was built. The given 

information is well illustrated with urban maps, gothic buildings and churches, sculptures and other 

kinds of public arts. 

The second volume of the book is mainly map based and is about the shape of the city in the 

gothic era. These maps illustrate the buildings, churches, fields, most importantly water areas 

throughout the city before 1300's and between 1300's and 1360's. The reason why this book is so 

important is that Dorigo used property information from the gothic time, stating how much private 

2'  Carrera, Fabio. I Rii Tera di Venezia 
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area a family or a church owned. The order that the maps depict Venice is east to west, south to 

north, starting from Castello and ending in Santa Croce. The maps contain many islands. Before each 

island group depicted, there is an introduction part for each island, giving brief information about it. 

A small map before each area corresponds to the property information after the maps. The numbers 

Figure 13: Wladimiro Dorigo Map 

This page of Dorigo's book indicates canals and areas covered in water with the color blue. 

on the map before each section corresponds to the property information in the back of the section. 

This section provides a property description, information about the owner, the date and where the 

resource is from. The last part of the second volume of Dorigo's book is the bibliography, where all 

of the documents for the maps are from. 

This project benefited from this resource the most, because it is the first documentation that 

is factual information rather than a hypothesis. The fact that Dorigo produced a map, based on the 

property information, indicating the current shape of the islets makes this source very useful for this 

project. The index in the end of the book emphasizes the reliability on this source and that is why it is 

our strongest proof on our research on the evolution of Venice. 

To combine Dorigo's well-researched work with our GIS based research, we transcribed 

both, Venice before 1300's and Venice between 1300's and 1360's into our GIS system. Once the 

transcription was complete, we could transform the map of present day Venice to the respective era. 
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Figure 14: Dorigo's information overlaid on present day Venice 

Figure 15: City of Venice before 1300's 
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3.2.2. Jacopo de' Barbari  

After Wladimiro Dorigo, the next complete documentation on Venice is a map depicted from 

Jacopo de' Barbari. His medieval map portrays the 1500's. De' Barbari created the map using various 

bell towers. Due to that fact, the map has an angled perspective, which is referred to as "three-

quarter-perspective". This map contains detailed information on the current situation of the buildings, 

churches and the canals at that time. However, due to its perspective it is not very useful for our 

project to identify all the canals and the shape of the islands. The map being hand-drawn prevents the 

fully identification of the shape of the islands and the transcription of the information provided. 

Figure 16: Jacopo de' Barbari Map 

All the canals of the impressive Barbari map were colored blue to provide an excellent contrast when identifying rii 
tera 



3.2.3. Giovanni Paganuzzi  

There is a huge lack of information in the era between Dorigo and Paganuzzi, since, besides 

de Barbari, people did not create any complete maps of Venice or document any geographical changes 

happening throughout the city. Nevertheless, as we approach the modern time, 1821, Paganuzzi 

comes out of the darkness and enlightens us with the earliest version available of the shape of the city. 

The hand-drawn to scale map of Venice helped us in the research on the evolution of Venice. Similar 

Figure 17: Giovanni Battista Paganuzzi's 1821 map of Venice 

This map of Venice helped us identify some other rii tera as well as give insight to Venetian urban expansion 
when compared to earlier and present maps of Venice. 

to Dorigo, we transcribed Paganuzzi's information into our GIS system and generated a general 

picture of the current development at 1821's. Since we have information on the expansion of the city 

since 1821, we stopped our research on the evolution of Venice. A visual as a conclusion on our 

research based on documentations is demonstrated in colors in Figure 18 where the red color 

corresponds to Dorigo, yellow to Paganuzzi and the green color to present day Venice. 



1300's 

1821 

2004 

Figure 18: Colored demonstration of the island expansion 

3.2.4. Creating Fragments  
To accomplish our first objective, which was hypothesizing the proto islands of Venice, we 

needed to go further beyond the documentation above. The resources we have go back to the early 

1300's with Wladimiro Dorigo. We did not have any older documentation to expand our study, 

because none exist. Therefore, our idea was to develop the study by building off flood information for 

the city. This flood information was available to us through the GIS database and derived directly 

from the yearly flooding information collected by Comune di Venezia. We came to that idea after using 

Dorigo's earliest available information and visualizing it on the GIS system. Once we mapped the 

water locations throughout the city, we overlaid the flood information for 130 cm. We then realized 

that the flood information was a completion of the Dorigo information. At places where the water 

ended, the flooding represented a continuation of the Dorigo pattern. At high tide, the water 

envelopes the lower parts of the island earlier, indicating filled-in canals. By lining up this flood data 

through out the city with the Dorigo water fragments, we were able to create a shape similar to that of 

a marshland canal, shown in Figure 19 of the northern lagoon island of Torcello. We hypothesized 

these waterways based upon logical assumptions deciding where to break up the existing island 

depending on the probable path of the water. 
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Figure 19: Torcello from above 

77   

Figure 20: Island segments 

Venice divided into its original island segments as determined by this project 
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Although a large portion of the city floods, this does not imply that all the flooded areas were 

once water. For example, Saint Mark's Square floods entirely, but we know this happens simply 

because it is an older area of Venice and has been maintained at a lower elevation rather than having 

been water at one point. Therefore, we did not split Venice everywhere that it floods but only in 

areas where other documentation warranted refinement. 

In some cases, rather than combining two islands, the Venetians would amend an island 

already in existence. These expansions often took rectangular form and were easily identifiable on a 

map. The Venetians made the islands by first staking out the general area according to the desired 

shape of the land. Once the design was completed the internal areas were then filled in to form a new 

land mass. We split these islands based on property data, since in this case the property would lead 

directly up to the water and define the shape of the island at that time. It was easy to detect the 

rectangular islands because of their unnatural shape. 

3.2.5. Transcribing Source Maps into GIS  
It was necessary to accurately transcribe the earliest known island boundaries (from 1821) 

into GIS to define the end point of our evolution. In several cases this could be accomplished by 

following existing streets and edifices (Figure 21). However, in areas that had undergone the most 

radical transformations this proved impossible and a system of triangulation had to be used. 

Figure 21: Transcription of readily identifiable shapes 

In preparation, the mapped the target shoreline was disintegrated into basic straight line 

segments. A point, independent of this shoreline, which remained constant in both maps was then 

identified. The distance from this location to the first point along the shoreline was then measured. 

In GIS a circle of this radius was constructed about the known point (Figure 22). 



N 
Figure 22: Triangulation: Step 1 

Geometrically the unknown point lays somewhere along the created arc. To pinpoint the 

location a second unvarying point was identified and the process repeated. The intersection of the 

two arcs defined the point of interest in GIS and the first segment of the island boundary could be 

drawn (Figure 23). This process was repeated to define the original island outline, which could then be 

minutely refined by hand if necessary. 

Figure 23: Triangulation: Step 2 

As a starting point for the construction of our proto islands the maps contained in Dorigo's 

'ene.zia romanica where also duplicated in GIS. However, as the information is reconstructed from 

original property deeds and documents the above procedure require modification. Absolute 

dimensions between points on the current map of Venice and Dorigo's maps did not reproduce 

proper boundaries, likely due to differences in the accuracy of period measurements. Instead, for 

theses maps, measured distance ratios and relations where used for transcription; the same error 
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would apply to consecutively measured sections and thus would be geometrically similar to their 

physical dimensions. 

Figure 24: Triangulation: Step 3 

3.2.6. Splitting the Islands  
Once all the Ili tera were identified, they were used to split the existing islands into smaller 

islands. These new "proto islands" were very important in developing further hypotheses. By 

splitting the present islands into smaller islands we were able to get a much clearer idea of how the 

original islands appeared. From these new islands we could more accurately judge the evolution and 

progression of Venice's islands throughout the entire city. 

In order for us to satisfy the objective of splitting the islands we required documentation 

describing the ages of Venice's islands. This we found was available in the form of maps created by 

Venetian historians and archeologists. By using these documents, island splitting was based on actual 

proof, proving splits closer to reality than pure hypothesizing. Another way to split the islands was to 

use documentation describing factual and hypothesized iii tera. Factual ni tern were already labeled as 

Rio Tera around the city. The presence of a iii tern indicates that the two or more adjoining sections of 

lands were combined by filling the canals between them. Hypothesized rzi tera were gathered by 

comparing the different sources of documentations of various archeologists' hypothesis. The more 

documentations overlap in a certain area the higher was the probability for that area to be a filled-in 

canal. 

In areas where no documentation was available a map of flood patterns in the city was used 

to identify the low-lying areas in regions where two canals or iii tera were expected to have once 

intersected. If a plausible filled in path connecting the two bodies of water was visible using this 

flooding it was marked as a hypothetical ru /era. These were then used to further subdivide the islands 
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in areas where the possible analytical gain from using the new islands out weighed the consequential 

loss in credibility of that analysis from relying on the flood data alone. 

Stratigraphical information about dig sites around Venice, such as the heights of stacked 

soglia and the corresponding ages per step layer, would be useful in showing the evolution of the 

islands not only in two dimensions but also in three. With this information we would be able to show 

how the islands of Venice were built up and expanded from the original proto islands into their 

present day configuration. 

Based on the compiled works of Wladirniro Dorigo two GIS layers where constructed 

showing the areas of Venice that his research projects where submerged or flooded during the 1300s 

and 1360s. The same was done for the Barbari map and a series of maps made in 1821. The resulting 

GIS layers showing the differences from the current islands formations during the 1300s 1500s and 

1800s were then compiled to create a layer containing the totality of splits and segments displayed in 

theses sources which could then be dated. 

3.3. Dating the Proto Islands 
Once the rei terci were defined and the islands split, we were able to begin dating the new proto 

islands based on church ages and available archeological information. 

3.3.1. Dating Churches  

As previously explained as the Venetians moved from the mainland to the lagoon the first 

permanent structures they erected were churches. To date the islets we had created we first 

researched the dates each of the 144 churches currently standing in the city where erected. As a basis 

for this task we where able to utilize WPI's database of Venetian church information that has been 

growing since the Venice Project Center's inception in 1988. Accurate founding dates were assigned 

to each church in this database directly from the fieldwork of archeologist Marco Bortoletto or other 

documents of his suggestion, including Giuseppe Tassini's Curiosity Vene.ziane: ovvero Origini delle 

denominaioni stradali, a comprehensive text on the history of secular structures in Venice. 

3.3.2. Demolished Churches  

While holy land traditionally remains untouched there have been instances in history when 

churches have been razed. During Napoleonic reign in the early nineteenth century over thirty 

churches were destroyed, others have been lost to disaster or bureaucracy through the ages. These 

destroyed churches can provide valuable dating for the proto islets on which they once stood. By 

comparing existing maps of Venice to our sources maps locations throughout the city where 

demolished churches once stood where identified. 
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As it is custom in Venice to name sections of the city for the region's prominent church, large 

squares and streets bearing the names of no longer existent churches were used to refine the locations 

of these demolished churches. Additionally, because of the city's close packed urban environment, 

original building footprints have been preserved even after the structures that bore them have been 

demolished. Using these building outlines and street names in conjunction with information from 

Dorigo and Tassini's texts the exact locations of demolished churches were mapped in GIS. In areas 

that had undergone radical renovations that wiped out the original building layout the demolished 

churches were placed based on information from Dorigo's text or maps drawn prior to their 

destruction. Once they'd been mapped these churches where dated as above and a new database 

containing the founding and closure dates, as well as the reason for that closer, was created. 

3.3.3. Refining  

In areas where available archeological information was used to further refine the dates assigned to 

each proto island. The system explained bellow will provide for future refinement by this method. 

3.4. Create a Prototype for an Updatable Archeological Information 
System 

By combining archeological data, specifically stratigraphical information (see below Figure 25) 

that shows the different layers of sediment under the surface of Venice, we were able to show a much 

clearer portrayal on the evolution of Venice. These stratigraphical maps provided information relating 

to the age of each layer as well as their heights underground. In using this tool, the progression of the 

construction of Venice was analyzed in a more systematic fashion by focusing on layers (and their 

respective heights thereof) that relate to a certain time period in Venetian history. 
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Figure 25: Example of stratigraphical information from a specific site 

An example of a stratigraphical map that was linked to GIS maps so that a precise method of dating based on 
archeological information was used. 

The other form of archeological information used was doorstep heights and their respective 

ages. They provided a good indication on the era when floors were raised. By using their respective 

ages in conjunction with doorstep heights we were able to simulate lavers of different eras and use 

them in analyzing the evolution of the construction of Venice across the centuries. 

Specifically, the geographic area that was covered was Venice. The information that had been 

currently available was only in Venice so there cannot be any assumptions made on locations across 

the lagoon. 

Ideally the information that was needed for an archeological assessment of this magnitude 

includes multiple site locations across Venice. There had to be multiple sites so that the complete 

picture of the evolution of Venice could be formulated. The more sites used provide for a much 

smother transition when site locations were interpolated between one another. When new data, such 

as information relating to other sites in the lagoon, was introduced then those locations were analyzed 

in relation to Venice. 

The existing data that is available is, for the most part, only information that has been 

published and these are limited to certain areas. It is for this reason that in some instances there were 

barriers from fully completing the objective since the information needed was not made available. In 

addition, data collection of this nature was not feasible without the assistance of persons that were 

willing to release data. 



Since the information obtained was archeological, the ranges of time were very broad since 

there were multiple underground sediment layers and each layer dated back to different eras. For this 

reason we decided to visually represent different stages of the evolution of Venice according to a 

century. 

When we collected information based solely on doorsteps the parameters used were the 

height of each step, and the respective age of each. Each step location was also used in order to 

identify them on the map. We needed these parameters in order to link each step to the GIS map as 

well as use heights to label each layer according age. 

The tools we used in this data collection method included Microsoft Access and Mapinfo. 

Access was used in data entry and manipulation. We used Mapinfo when we created thematic and 

layered maps from the Access tables. Mapinfo was used extensively when linking Access information 

to their respective sites on the map. 

We had to use locations from around Venice to combine the information in the process of 

creating a depiction of the evolution of Venice. Each measurement was taken on locations around 

Venice where the archeological information was made available for us. 

This objective was completed by inputting data into Access from doorstep heights and 

respective ages, and then more specific stratigraphical information (see Figure 25) for sites across 

Venice was introduced into the database. Using both sources of archeological information layered 

maps were formulated, these included different layers pertaining to different heights of sediment as 

well as the respective era they belong to. These different layers and the linking of information to each 

site were done in Mapinfo. 

Since we may have multiple sites per island we used the oldest dated record per island to 

hypothesize the age of the island. This way we were able to systematically distinguish the age of any 

given islet. 

We obtained archeological site locations from Dr. Luigi Fozzati in the form of a text file. We 

had to convert this file into a Microsoft Excel spreadsheet and then into a Microsoft Access file. 

From here we had to organize it into an understandable format and then use that Access file to 

pinpoint archeological sites across the lagoon in GIS. 

The results are in the form of a map depicting all the different sites in Venice, each linked 

with archeological information. This result will provide with the depiction of the evolution of Venice 

based on archeological information, a fresh tool for scholars to develop their own theories. 

4. METHODOLOGY SUMMARY 
By examining many different sources a more concrete theory for the evolution of Venice has 

been developed. The people and archeologists will soon be able to have a very sound idea as to the 

evolution of the place that they call home. The identification of rii tera was a rough beginning to the 

33 



identification of the original proto islands of Venice. Then once the rii teth were identified based on 

the documents, maps and other literature our hypotheses were refined by using the map of flood data, 

from previous WPI IQP projects, to form a new hypothesis for the evolution of Venice. Once all the 

rii teth were identified and refined the present islands were split into the hypothesized proto islands on 

a GIS layer. Now that there was a new GIS layer to work off of with the original islands we then 

began to date these islands by using the dates of churches that are on the island. We dated the islands 

according to the closest quarter century because some of the islands we were unable to get an exact 

date for. We then made a new GIS layer for every century, starting from the year 1000, and put each 

island on its respected layer. Also, as a refinement tool for dating the islands we were able to use a 

few archeological sites. Unfortunately, we only had very few locations that we were able to get 

specific ages or dates for. Also for the points that we had specific information for we were able to 

link it to a Microsoft Access database containing all the correlating site information. Some 

information that was included was: location of the site, head archeologist(s) of the site, when it was 

worked on, and a brief description of the site. For the sites that there was specific information we 

also were able to make a preliminary stratigraphical map to use as an example for later on when there 

is more information available. Overall this project has only just begun to touch upon all the possible 

benefits further research could produce. 

5. RESULTS 
The following data was collected, organized, and compiled during the course of this project. 

Information was assembled from papers and texts composed by authorities of Venetian history 

including Wladimiro Dorigo's book, Venetia romanica, that utilized the work of amateur archeologist 

Ernesto "Tito" Canal. Other documents, including several pieces of original field work, were 

gathered with the help of renowned Venetian archeologist, and site liaison, Dr. Marco Bortoletto. 

Corresponding street plans for a small area of Venice where provided courtesy of Dr. Bortoletto and 

the Assistant Director of Insula, Ivano Turlon. A further, though limited, database of archeological 

sites was acquired from the soprintendena dell' archeologia de I eneia, Dr. Luigi Fozzati. 

5.1. Compellation of Theoretical Maps 
Theoretical maps showing the evolution of the extremities of the Venetian islands mass as 

according to Paolo Maretto and Eugeni Miozzi were reproduced as an electronic overlay for easy 

comparison between the two theories. (See Figure 2, Figure 3, Figure 4) 
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5.2. Period Specific Venetian GIS Layers 
GIS layers where created from the works of W. Dorigo and Tito Canal as printed in Dorigo's 

'ene.zia romanica. The produced lavers highlight the island formations that Dorigo's document analysis 

led him to believe existed in the period before 1300 and then circa 1360. 

Figure 26: Fourthenth Century Venice 

Venezia ante 1300:  (Above) The city of Venice as it appeared before 1300 based on property 

manuscripts researched by W. Dorigo 

Venezia 1300-1360:  (Bellow) Venice as it appeared between 1300 and 1360 according to 

Dorigo 
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5.2.1. The Barbari Map  
Based of a direct scan of the renowned T -endirta di Barbari from 1500 by Jacopo de' Barbari a 

colorized version of the map was created highlighting the canals and lagoon. (See Figure 16) 

5.2.2. Recent Island Expansion  
A fourth GIS layer was created from a book of thirty island maps drawn in 1821. This layer 

shows the configuration of Venice just prior to the 19th century expansion of the areas near Pia_z:zale 

Roma, the addition of the Ferrovia train station and Isole de Sant' Elena, as well as expansions to the 

western end of Giudeca. 

Figure 27: Anno 1821 

This GIS layer shows Venice as it appeared in 1821. The shipping warehouses and docks near Piazzale Roma, the 
Ferrovia train station, island of St. Elena and other later expanded areas are denoted by the dotted outlines. 
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5.3. Church Ages 
In conjunction with the 'Church Floors Group' several sources where used to compile a 

database containing the founding year, or age, of the 144 churches currently standing in Venice. This 

list was then reviewed and refined with Dr. Bortelleto. 
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Figure 28: Founding ages of existing churches in Venice 

Table 1: Church Founding Dates 

Codice 
del 

Local Nome della 
Chiesa 

Nome della Chiesa Founding Source 

Chiesa 
AGNE S. Agnese Chiesa di S. Agnese 1081 G. Tassini 

ALV I S. Alvise Chiesa di S. Alvise 1388 

ANDR La Zirada Chiesa di S. Andrea Apostolo 1329 

ANGE S. Maria degli Angeli Chiesa di S. Maria degli Angeli XII G. Lorenzetti 

ANGL I Anglicana Chiesa Anglicana dopo 1525 M. Bortoletto 

ANGM S. Angelo Chiesa di S. Angelo 1069 G. Tassini 

ANNA S. Anna Chiesa di S. Anna 1297 G. Tassini 

37 



ANNU Oratorio 
dell'Annunciata 

Oratorio dell'Annunciata 900 

ANTN S. Antonin Chiesa di S. Antonino VII G. Tassini 
ANTP Sant'Antonio Sant'Antonio 1346 G. Tassini 
APON S. Aponal Chiesa di S. Aponallinare 1034 G. Tassini 
APOS I Santi Apostoli Chiesa di S. Apostoli 1020 

ASSG I Gesuiti Chiesa di S. Maria Assunta dei Gesuiti 1170 G. Tassini 
ASSM S. Maria 

dell'Assunzione 
Chiesa di S. Maria dell'Assunzione IX G. Tassini 

ASST S. Maria Assunta Chiesa di S. Maria Assunta di Torcello 639 M. Bortoletto 
BARB S. Barnaba Oratorio di S. Barnaba di Burano 1800 M. Bortoletto 
BARN S. Barnaba Chiesa di S. Barnaba 1105 G. Tassini 
BART S. Bartolomeo Chiesa di S. Bartolomeo 1170 G. Tassini 
BASI S. Marco Basilica di S. Marco 828 G. Tassini 
BASS S. Basso Chiesa di S. Basso 1073 G. Tassini 
BENE S. Benedetto Chiesa di S. Benedetto 1005 G. Tassini 
BIAG S. Biagio Chiesa S. Biagio 1052 G. Tassini 
BONA S. Bonaventura Chiesa di S. Bonaventura 1620 G. Tassini 
BRAG La Bragora Chiesa di S. Giovanni Batista in 750 

Bragora 
CAD I Ca' di Dio Chiesa della Ca' di Dio 1272 G. Tassini 
CANC San Canciano Chiesa di S. Canciano 1351 G. Tassini 
CAPP Le Cappuccine Chiesa di S. Maria Madre del 1623 

Redentore 
CART La Carita Chiesa di S. Maria de la Carita 1450 
CARM I Carmini Chiesa di S. Maria Assunta del 1290 

Carmelo 
CASS S. Cassian Chiesa di S. Cassiano 950 
CATM S. Caterina Chiesa di S. Caterina di Mazzorbo 1298 M. Bortoletto 

(See Appendix A for Entire Table) 

5.3.1. 5.3.1 Demolished Churches  
In addition to the 144 existing churches above 31 demolished or destroyed churches no 

longer standing in the city of Venice where identified, dated, and mapped in GIS. 

Table 2: Demolished church founding dates 

Codice Nome Notes 
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Monastero di S. Maria delle Vergini 
Monastero di S. Daniele 
Chiesa di S. Domenico 
Chiesa di S. Petri Olivolensis 
Monastero di S. Maria della Celestia 
Chiesa di S. Ternita Chiuse nel 1810 
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ANTO Chiesa S. Antonio di Vienna in Francia 1346 1807 
SEVO Chiesa di S. Severo 820 1829 
PROV Chiesa di S. Provolo Privata abitazione N.A. 4704 1077 1814 
APOL Chiesa di S. Apollonia Scola Arte nel'1780 1148 1780 
SCOL Chiesa di S. Scolastica 1038 
MARN Chiesa di S. Marina Nel 1818 spaccio di vino 1030 1818 
MANO Chiesa di S. Maria Nova Chiusa nel 1808, nel 1852 

demolita 
971 1852 

GIOL Chiesa di S. Giovanni Laterano Ora serce all' Istituto Tecnico 1369 1810 
GEM I Chiesa di S. Geminiano Napoleone demolita nel 1807 Secolo IX 1807 
PATN Chiesa di S. Paternian Chiusa nel 1810, uso di 

magazzino 
Secolo IX 1810 

MTEP Monastero di S. Maria del Tempio 1144 
ANZO Chiesa di S. Angelo Chiuse nel 1810 920 1837 
LUCI Chiesa di S. Lucia 1192 1861 
MATT Chiesa di S. Mattio Privata Abitazione 1156 1807 
BOLD Chiesa di S. Boldo Secolo XI 1808 
AGOS Chiesa di S. Agostin Chiusa nel 1810, uso di 

magazzino 
959 1873 

STIN Chiesa di S. Stin Secolo X 1810 
SCRO Monastero di S. Croce Ora girdino Papadopoli 774 1810 
CHIA Chiesa di S. Chiara 1236 1819 
BASE Chiesa di S. Basegio Chiuse nel 1810 870 1824 
SVIO Chiesa S. Vio Chiuse nel 1808 912 1813 
GIOG Chiesa di S. Giovanni alla Giudecca 1333 Secolo 

XIV 
GIAP Chiesa di S. Giacomo Apostolo 1338 
BAGO Chiesa di S. Biagio Chiuse nel 1810 1222 dopo 

1810 
UNKN Unknown Circa 

1300 
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Figure 29: Demolished churches 

5.4. Stratigraphic Mapping 
For several areas of the city soglia heights and ages recorded by Insula and Dr. Bortolleto 

where available to be mapped. The original scans of Dr. Bortolleto's field book and Insular street 

diagrams are included in Appendix B for reference. 

Table 3: Soglia Date and Depth Table 

0- 	 0 0 17') 	 03) N 	 (0 0 750 0 iCS  	 la Q.  
tt 	 0 0 CO 0 co  Z 

SC231- Fondamenta dei Tolentini Sottoportico 2003 1.02 1.15 0 
227-01 
SC237- Fondamenta dei Tolentini Sottoportico 2003 0.98 1.15 0 
231-01 
SC130- Salizada San Pantalon Sottoportego 2003 0.9 1.06 0 
117A-01 
SC110A- Salizada San Pantalon Sottoportego 2003 0.92 1.06 0 
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102-01 
SC220- 
219-01 
SC213- 
205-01 
SC225- 
224-01 
SC116- 
111-01 
SC143- 
136-01 
SC100-01 
SC101-01 
SC 102-01 
SC 110A-01 
SC 110-02 
SC110-01 
SC111-01 
SC 111-02 
SC116-01 
SC116A-01 
SC 117A-01 
SC117-03 
SC117A-02 
SC117-02 
SC117B-01 
SC117-01 
SC118-01 
SC119-01 
SC 119A-01 
SC69-01 
SC70-01 
SC71A-01 
SC71 C-01 
SC71 D-01 
SC71 B-01 
SC72-01 
SC73-01 
SC74-01 
SC74A-01 
SC75-01 
SC76A-01 
SC76-01 
SC77-01 
SC78-01 
SC79-01 
SC80A-01 
SC80-01 
SC81A-01 
SC81-01 

Fondamenta dei Tolentini 

Fondamenta dei Tolentini 

Fondamenta dei Tolentini 

Salizada San Pantalon 

Fondamenta Minotto 

Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
calle De Ca' Faller 
Salizada San Pantalon 
calle De Ca' Faller 
calle De Ca' Faller 
calle De Ca' Faller 
Corte Nova 
Corte Nova 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Calle de Ca' Molini 
Salizada San Pantalon 
Calle de Ca' Molini 
Salizada San Pantalon 
Salizada San Pantalon 

Sottoportico 	 2003 

Sottoportico 	 2003 

Sottoportico 	 2003 

Sottoportico 	 2003 

Sottoportico 	 2003 

Soglia 
Soglia 
Soglia 
	

1890 
Soglia 
	

1950 
Soglia 
	

2003 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
	

2003 
Soglia 
	

2003 
Soglia 
	

1890 
Soglia 
	

2003 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
	

1750 
Soglia 
	

1590 
Soglia 
	

1590 
Soglia 
	

1590 
Soglia 
	

1590 
Soglia 
	

1590 
Soglia 
	

1790 
Soglia 
	

1790 
Soglia 
	

1890 
Soglia 
	

1890 
Soglia 
	

1890 
Soglia 
Soglia 
	

1890 
Soglia 
Soglia 

	

1.07 	 1.15 0 

	

0.94 	 1.15 0 

	

1.02 	 1.15 0 

	

0.96 	 1.06 0 

0.97 1.05 0 

	

0.93 	 1.06 	 1 	 1.15 

	

0.96 	 1.06 	 1 	 1.1 

	

0.94 	 1.06 	 1 	 1.15 
0.12 

	

0.9 	 1.13 	 1 	 1.19 

0.15 
0.15 
0.15 
0.2 
0.2 
0.14 
0.3 

0.13 

0.13 
0.13 

1950 
1800 

2003 	 0.97 	 1.06 2 	 1.35 1.17 
2003 	 0.96 	 1.06 1 	 1.2 
2003 	 0.96 	 1.06 1 	 1.14 

1950 

1690 
2003 	 0.94 	 1.13 1 	 1.18 
2003 	 0.89 1.07 1 	 1.09 
2003 	 0.83 	 1.1 	 2 	 1.48 	 1.27 

0.2 
0.15 

1590 	 0.15 
1890 
1890 
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SC83-01 	 Salizada San Pantalon 	 Soglia 	 1690 
SC84-01 	 Salizada San Pantalon 	 Soglia 	 1690 

	
0.2 

SC85-01 	 Salizada San Pantalon 	 Soglia 	 1690 
	

0.2 
SC86C-01 	 Salizada San Pantalon 	 Soglia 	 1700 
SC86-01 	 Salizada San Pantalon 	 Soglia 	 ? 
SC86A-01 	 Salizada San Pantalon 	 Soglia 	 ? 

(See Appendix B for Entire Table) 

5.4.1. Thematic Mapping  

The area from which the above data was collected is the Isole Tolentini on the northwestern 

end of the city. The data points where referenced to their physical locations and entered into GIS to 

be thematically mapped by age and depth. 

5.4.2. Site Stratiqraphs  

In a few other areas full stratigraphic mapping was available. This was archived (See Appendix 

B) and then mapped in GIS. This map was also cross-referenced with the citywide catalog of 

archeological report reference numbers provided by Dr. Luigi Fozzati. 

5.5. Archeological Site Mapping 
Throughout much of Venice only limited archeological information, such as the report title 

and reference number, was available. These sites where mapped and linked to available information 

such that they can be looked up and possibly retrieved from Dr. Fozzati's archives in the future. 

Table 4: Report Archive de soprintendenza dell' archeologia de Venezia 

z 
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6. ANALYSIS 
A map of Venice subdivide into small island segments, or islets, was created from the 

svnthesis of the Dorigo data from 1300 and 1360, the Barbari map, and the flood laver. The four GIS 

lavers containing the different segments from each age were combined to split the current islands that 

make up the city of Venice such that contained within this new map where islets as close as we could 

come the original proto islands the their various expansion segments. As churches where the first 

permanent structures erected in Venice the founding age of each was used to give each islet an 

approximate urbanization date. From this a rough urban expansion pattern emerged. 

Figure 31: Island segments 

Venice divided into its original island segments as determined by this project 
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Established Urban  Areas  of Venice  in  the  9th  Century  
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Established Urban  Areas  of Venice  in  the  11 th  Century  









Established  Urban  Areas  of Venice  in  the  15th  Century  









Figure  33:  Complete  Evolution  of Ven ice  
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This  map  of Ven ice,  d iv ided in to  its  p roto  is land sections  and  dated  by  its  175  cu rre n t  o r  demolished chu rches,  shows  the  u rban  evo lu tion  of the  city  up  to  1821.  



7. RECOMMENDATIONS 
This project has a great prospect of extension. Since this project was the first study on the 

evolution of the city of Venice, there were some difficulties with locating and obtaining the necessary 

resources. Later research groups can explore the evolution of Venice, based on this project work and 

additional information and resembling the ones listed below and other documentations not 

mentioned in this work. 

7.1. Flood Information/GIS Layers 
We know that the city of Venice consisted of small islands and marshland in the early 

centuries. Throughout the years, natural forces compressed some of the islands, while others were 

formed by filling in the canals by man. Flood information is useful in hypothesizing the evolution of 

Venice beyond the year 1000, which is this projects boundary. We can hypothesize that the canals that 

were filled-in throughout the centuries will potentially flood earlier than original islands. Because of 

the high tide level, the lower parts of the island will be covered with water earlier, indicating filled-in 

canals. A proof for this hypothesis is the fact that high flood levels are recorded on most of the 

factual ni teni. An example for that would be Rio Tera dei Saloni in Dorsoduro. 

A useful tool for this hypothetical analysis is Mapinfo. The flood layer, Esondaioni, in this 

specific software visualizes the flooding of the entire city of Venice. Basing the splitting on the flood 

levels gives one a brief idea of the status of the city earlier than the year 1000. According to the 

documents used in this project, we only have information starting from the year 1000. The shape of 

the city before that time can only be hypothesized from information based on flood levels. Using the 

flood percentage of a street gives us a certainty for it being a filled-in canal. The flood percentage can 

he calculated by: 

Area covered by  flood)  
x 100 

(Total area) 

The higher the percentage is, the more likely it is a Rio Tera. 

7.2. Updatable Archeological Information System 
Italians, Venetians especially, are very considerate about their past and determined in 

preserving and exploring their history. In Italy, archeologists have to report every archeological 

finding discovered (at the excavations). Insula S.p.A, the canal maintenance company, is very 

perceptive about documenting. They send archeologists to almost every dig they have. These 

archeological data will be, for future research, very valuable. Together with Marco Bortoletto, the 

head archeologist of Insula S.p.A, has discovered and documented many highly important sites. All of 

the archeological data is currently stored in the head archives of Insula S.p.A under Dr. Luigi Fozzatti's 

supervision. Since the archeological data in the archives is very unsystematic, organizing this data 
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would be highly effective for the projects expansion. This project did not have the opportunity to 

accomplish this goal, due to political and financial complications. Once these complications dissolve, 

this project will be permitted to have access to these highly valuable data. After organizing the data, 

the main goal of this project would be creating a database that contains the information and visually 

represent the linked data with computer-generated maps. The multi-layered stratigraphical soil maps 

created by Dr. Marco Bortoletto are highly useful, in a sense that they contain information about the 

different layers in that archeological site together with its age and its content. By sorting this 

information out of the stratigraphical maps, Vertical Mapper, the add-on to NlapInfo, can be used in 

visualizing the multi-layered information according to their depth and age. In addition, the different 

soil layers will give us detailed information on the evolution of the city of Venice. 

We found it possible to link all this archeological information to a GIS map in HTML 

format. We strongly advise future groups to set the motion to organize all the archeological 

information, make it electronic and make this information easily accessible with the click of a button. 

In addition groups should be conscious that archeological information will continue to arise 

indefinitely so there has to be a methodology that will be able to adjust for future data entry. The 

most important information in the reports is the oldest age information. 

7.3. De' Barbari Map 
At the end of our project we were not able to make an accurate GIS representation of the 

Barbari map due to some limitations. A GIS representation of it should be made for further 

refinement in finding rii tera and splitting up the island segments. It would also provide for an 

interesting view of what Venice looked like in the 1500's on GIS. 

7.4. Street Curvature 
When we look at the map of Venice, we can easily observe its curvy streets. The curviness is 

due to the natural shape of the water/canals and has no artificial influences. Most of the canals have 

the same shape as the streets, which is an indication for a Rio Teri. Following the curvature of the 

Venetian streets can be a good proof for the confirmation of filled-in canals. Calculating the 

percentage of curviness can fortify this hypothesis. 

(Length between endpoints of street 
(Actual length of the street) 

A higher the percentage indicates a higher street curvature. A good example for that would be Rio Terri 

de San Polo, San Polo 

The shapes of the buildings as well as shape of the pillars indicate a previous canal on that 

street. In Venice, buildings were built along the canal adopting their curvature. With filled-in canals, it 

is common, to see buildings with canal alike shapes, rather than a regular rectangular shapes. An 

100 x 100 
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example for this occurrence is the Rio Teri de le Colonne in San Marco. The pillars indicated on 

Sotoportegos, the walk paths under the buildings, which separated the walk paths from the canal. Other 

pillars around the city can be used to hypothesize a Rio Tera. 

7.5. Earthquake 
The other natural influence on the evolution of the city is the earthquake. Most of the 

buildings had relatively unstable foundations, so that some of the buildings collapsed into the canals. 

Most of the time, the buildings were left in the canal and filled in with dirt. There are a number of 

streets in Venice that were filled in this way, even though the documentation is unknown to us. For 

this hypothesis, earthquake records deliver further information, but dated information is hard to get, 

since it was locally known, but not necessarily recorded. 

7.6. Plague Information 
It has been documented, that the city population of Venice dropped drastically during the 

years of the plague by about half of the population. Since within those years the population dropped, 

using maps and other documentations, it can be hypothesized that no islands were filled-in in those 

years and the evolution of the city was interrupted by it. Also with this information a hypothesis, as 

to the evolution of Venetian habitation, can be developed and an in-depth research on the decrease of 

the population could provide proof for these hypotheses. 
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Codice 
del 

Chiesa 

Local Nome della 
Chiesa 

Nome della Chiesa Founding Source 

AGNE S. Agnese Chiesa di S. Agnese 1081 G. Tassini 
ALVI S. Alvise Chiesa di S. Alvise 1388 
ANDR La Zirada Chiesa di S. Andrea Apostolo 1329 
ANGE S. Maria degli Angeli Chiesa di S. Maria degli Angeli XI I G. Lorenzetti 
ANGL I Anglicana Chiesa Anglicana dopo 1525 M. Bortoletto 
ANGM S. Angelo Chiesa di S. Angelo 1069 G. Tassini 
ANNA S. Anna Chiesa di S. Anna 1297 G. Tassini 
ANN U Oratorio 

dell'Annunciata 
Oratorio dell'Annunciata 900 

ANTN S. Antonin Chiesa di S. Antonino VII G. Tassini 
ANTP Sant'Antonio Sant'Antonio 1346 G. Tassini 
APON S. Aponal Chiesa di S. Aponallinare 1034 G. Tassini 
APOS I Santi Apostoli Chiesa di S. Apostoli 1020 
ASSG I Gesuiti Chiesa di S. Maria Assunta dei Gesuiti 1170 G. Tassini 
ASSM S. Maria 

dell'Assunzione 
Chiesa di S. Maria dell'Assunzione IX G. Tassini 

ASST S. Maria Assunta Chiesa di S. Maria Assunta di Torcello 639 M. Bortoletto 
BARB S. Barnaba Oratorio di S. Barnaba di Burano 1800 M. Bortoletto 
BARN S. Barnaba Chiesa di S. Barnaba 1105 G. Tassini 
BART S. Bartolomeo Chiesa di S. Bartolomeo 1170 G. Tassini 
BASI S. Marco Basilica di S. Marco 828 G. Tassini 
BASS S. Basso Chiesa di S. Basso 1073 G. Tassini 
BENE S. Benedetto Chiesa di S. Benedetto 1005 G. Tassini 
BIAG S. Biagio Chiesa S. Biagio 1052 G. Tassini 
BONA S. Bonaventura Chiesa di S. Bonaventura 1620 G. Tassini 
BRAG La Bragora Chiesa di S. Giovanni Batista in 750 

Bragora 
CADI Ca' di Dio Chiesa della Ca' di Dio 1272 G. Tassini 
CANC San Canciano Chiesa di S. Canciano 1351 G. Tassini 
CAPP Le Cappuccine Chiesa di S. Maria Madre del 1623 

Redentore 
CART La Carita Chiesa di S. Maria de la Carita 1450 
CARM I Carmini Chiesa di S. Maria Assunta del 1290 

Carmelo 
CASS S. Cassian Chiesa di S. Cassiano 950 
CATM S. Caterina Chiesa di S. Caterina di Mazzorbo 1298 M. Bortoletto 
CONV S. Convertite Chiesa di S. Maria Maddalena 

Convertite 
COSM S. Cosmo Chiesa di Cosma e Damiamo 1501 M. Bortoletto 
CROA Santa Croce Chiesa della S. Croce degli Armeni dopo1451 M. Bortoletto 
CROC La Croce Chiesa della Croce 
DONA S. Donato Chiesa di S. Donato 
DORO Suore Dorotee Suore Dorotee 
ELEM S. Giovanni Chiesa di S. Giovanni Elemosinario 1051 

Elemosinario 
ELEN S. Elena Chiesa di S. Elena 1250 

iii 



ELIS 
ERAS 
EROS 
EUFE 

S. Maria Elisabetta 
Sant'Erasmo 
Sant'Erosia 
S. Eufemia 

Chiesa di S. Maria Elisabetta 
Sant'Erasmo 
Sant'Erosia 
Chiesa di S. Eufemia 

EVAN S. Giovanni Chiesa di S. Giovanni Evangelista 1301 
Evangelista 

FANT S. Fantin Chiesa di S. Fantino 650 
FAVA La Fava Chiesa di S. Maria della Consolazione 1450 
FELT S. Felice Chiesa di S. Felice 950 
FORM S. Maria Formosa Chiesa di S. Maria Formosa 650 
FOSC S. Fosca Chiesa di S. Fosca 1050 
FRAR I Frari Chiesa di Santa Maria Gloriosa dei 1250 

Frari 
GALL S. Gallo Chiesa di S. Gallo 1581 

GEOR St. Georges Church Chiesa di San Georgio 
GERA S. Gerardo Chiesa di S. Gerardo 

GERE S. Geremia Chiesa di S. Geremia e Lucia 1050 
GESU I Gesuati Chiesa di S. Maria del Rosario 1494 

GIAC S. Giacometo di Rialto Chiesa di S. Giacomo Apostolo 450 
GIGL S. Maria Zobenigo Chiesa S. Maria del Giglio 850 
GIMA S. Giorgio Ciesa di S. Giorgio Maggiore in Isola 
GIOA S. Gioacchino Chiesa di S. Gioacchino 1450 
GIOB S. Giobbe Chiesa di S. Giobbe e Barnardino 1378 
GIOV S. Zanipolo Chiesa dei Ss. Giovanni e Paolo 1234 
GIRO S. Girolomo Chiesa di S. Girolomo 1425 
GIUS S. Giustina Chiesa di S. Giustina 1512 
GREC I Greci Chiesa S. Giorgio dei Greci 1450 
GREG S. Gregorio Chiesa di S. Gregorio 806 
GRIS S. Giovanni Chiesa di S. Giovanni Grisostomo 1050 

Grisostomo 
ISEP S. Giuseppe Chiesa di S. Isepo 
LAZZ I Mendicanti Chiesa di S. Lazzaro dei Mendicanti 1601 
LEON S. Leonardo Chiesa di S. Leonardo 
LORE S. Lorenzo Chiesa di S. Lorenzo 840 M. Bortoletto 
LUCA S. Luca Chiesa di S. Luca 1050 
MADD La Maddalena Chiesa di S. Maria Maddalena 1750 
MAGG S. Maria Maggiore Chiesa di S. Maria Maggiore 1450 
MALT S. Giovanni di Malta Chiesa di S. Giovanni dei Cavalieri di 1312 

Malta 
MANT Suore Mantellate Chiesa delle Suore Mantellate 
MARB S. Martino Chiesa di S. Martino di Burano 
MARC S. Marcuola Chiesa di Santi Ermagora e Fortunato 1728 
MARG S. Margherita Chiesa di S. Margherita 
MART S. Martino Chiesa di S. Martino di Castello 700 
MARZ S. Marziale Chiesa di S. Marcilliano 1142 
MATE Maria Mater Domini Chiesa di Maria Mater Domini 960 

MAUR S. Maurizio Chiesa di S. Maurizio 1590 
MEND S. Nicolo dei Mendicoli Chiesa di S. Nicolo dei Mendicoli 650 
MENI I Catecumeni Chiesa dei S. Giovanni Battista ai 1571 
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MICH 
MIRA 
MOIS 
NICO 
NOME 
OGNI 
ONGP 

ORIO 
ORTO 
OSPE 
PANT 
PAUL 
PENT 
PIAN 
PIAP 
PIEM 
PIET 
PIVI 

POLO 
RAFF 
REDE 
RINA 
ROCC 
ROMI 
SALU 
SALV 
SAMU 
SANT 
SCAL 
SCH I 

SEBA 
SERV 
SI LV 
SIMG 
SIMP 
SLIO 
SMAR 

SOH 
SOFT 
SPIR 
STAE 
STEF 
TERE 
TODA 

S. Michele 
I Miracoli 
S. Moise 
S. Nicola 
Nome di Gesu 
Ognisanti 
Ognissanti di 
Pellestrina 
S. Giacomo dell'Orio 
La Madonna dell'Orto 
L'Ospedalletto 
S. Pantalon 
S. Francesco di Paula 
Le Penitenti 
S. Maria del Pianto 
S. Pietro 
S. Pietro Martire 
S. Pietro di Castello 
La Pieta 

S. Polo 
L'Anzolo Rafael 
I Redentore 
S. Caterina 
S. Rocco 
Le Romite 
La Salute 
S. Salvador 
S. Samuele 
S. Antonio 
Gli Scalzi 
S. Giorgio degli 
Schiavoni 
S. Sebastiano 
I Servi 
S. Silvestro 
S. Simeon Grando 
S. Simeon Piccolo 
S. Lio 
Santa Marta 
S. Sofia 
S. Sofia 
Spirito Santo 
S. Stae 
S. Stefano 
Le Teresa 
S. Teodoro 

Catecumeni 
San Michele 
Chiesa di S. Maria dei Miracoli 

	
1408 

Chiesa di S. Moise Profeta 
	

750 
Chiesa di S. Nicola del Lido 
Chiesa di S. Nome di Gesu 

	
1834 

Chiesa di Ognisanti 
	

1550 
Ognissanti di Pellestrina 

Chiesa di S. Giacomo dell'Orio 	 850 
Chiesa di S. Cristoforo 	 1350 
Chiesa S. Maria Assunta dei Derelitti 	 1662 
Chiesa di San Pantaleone 	 1050 
Chiesa di S. Francesco di Paula 	 1150 
Chiesa di S. Maria delle Penitenti 	 1763 
Chiesa di S. Maria del Pianto 
Chiesa di S. Pietro Apostolo 
Chiesa di S. Pietro Martire 
Chiesa di S. Pietro Apostolo 	 650 
Chiesa La Pieta S. Maria della 	 1450 
Visitazione 
Chiesa di S. Paolo Apostolo 	 850 
Chiesa de S. Angelo Raffaele 	 650 
Chiesa del SS. Redentore 
Chiesa di S. Caterina 	 1274 
Chiesa di S. Rocco 	 1489 
Chiesa delle Eremitane 	 1693 
Chiesa di Santa Maria della Salute 	 1681 
Chiesa di Ss. Salvatore 	 650 
Chiesa di S. Samuele Profeta 	 1008 
Chiesa di S. Antonio 
Chiesa di S. Maria di Nazareth 	 1633 
Chiesa di S. Giorgio degli Schiavoni 	 1450 

Chiesa di S. Sebastiano 
	

1348 
Chiesa di S. Maria dei Servi 

	
1350 

Chiesa di S. Silvestro 
	

850 
Chiesa di S. Simeone Profeta 

	
900 

Chiesa di S. Simeone e Giuda 
	

850 
Chiesa di S. Leone IX pp. 	 850 
Chiesa di Santa Marta 
	

1450 
Chiesa di S. Sofia 
	

1750 
Chiesa di S. Sofia di Torcello 
Chiesa dello Spirito Santo 

	
1483 

Chiesa di S. Eustachio 
	

996 
Chiesa di S. Stefano Profeta 

	
1250 

Chiesa di S. Teresa 
	

1677 
Chiesa di S. Teodoro 

M. Bortoletto 
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TOLE I Tolentini Chiesa di S. Nicola da Tolentino 837 
TOMA S. Tommaso Chiesa di S. Toma 1375 
TRIN S. Trinity Chiesa della SS. Trinity 
TROV S. Trovaso Chiesa di S. Gervasio e Protasio 1028 
VALV La Misericordia Chiesa di S. Maria di Val Verde 950 
VIDA S. Vidal Chiesa di S. Vitale 1050 
VIGN La Vigna Chiesa S. Francesco de la Vigna 1253 
VIM? Santi Vito e Modesto Santi Vito e Modesto 
VIS1 S. Maria della Chiesa di S. Maria della Visitazione 1400 

Visitazione 
VITO S. Vito e Modesto Chiesa di S. Vito e Modesto 
ZACC S. Zaccaria Chiesa di S. Zaccaria 829 
ZAN D S. Zandegola Chiesa di S. Giovanni Decollato 1007 
ZAN1 S. Zaninovo Chiesa di S. Giovanni Novo 950 
ZITE Le Zitelle Chiesa di S. Maria della 

Presentazione 
ZULI S. Zulian Chiesa di S. Giuliano 850 

vi 
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Appendix B: Soglia Date and Depth Table 
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Code 	 Location 
0 
N 

item 	 its 
0 . 03 

2 8)  a 53 

SC231- 
227-01 
SC237- 
231-01 
SC130- 
117A-01 
SC110A-
102-01 
SC220- 
219-01 
SC213- 
205-01 
SC225- 
224-01 
SC116- 
111-01 
SC 143- 

 136-01 
SC 100-01 
SC101-01 
SC 102-01 
SC 110A-01 
SC110-02 
SC 110-01 
SC111-01 
SC111-02 
SC116-01 
SC116A-01 
SC117A-01 
SC117-03 
SC 117A-02 
SC 117-02 
SC 117B-01 
SC117-01 
SC118-01 
SC 119-01 
SC 119A-01 
SC120-01 
SC121A-01 
SC121-01 
SC 122A-01 
SC 130-01 

Fondamenta dei Tolentini 

Fondamenta dei Tolentini 

Salizada San Pantalon 

Salizada San Pantalon 

Fondamenta dei Tolentini 

Fondamenta dei Tolentini 

Fondamenta dei Tolentini 

Salizada San Pantalon 

Fondamenta Minotto 

Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
Salizada San Pantalon 
calle De Ca' Falier 
Salizada San Pantalon 
calle De Ca' Falier 
calle De Ca' Falier 
calle De Ca' Falier 
calle De Ca' Falier 
calle De Ca' Falier 
calle De Ca' Falier 
calle De Ca' Falier 
Salizada San Pantalon 

Sottoportico 

Sottoportico 

Sottoportego 

Sottoportego 

Sottoportico 

Sottoportico 

Sottoportico 

Sottoportico 

Sottoportico 

Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 
Soglia 

2003 

2003 

2003 

2003 

2003 

2003 

2003 

2003 

2003 

2003 

2003 
2003 
2003 

2003 
2003 
1890 
2003 

2003 
2003 
2003 
2003 
2003 
2003 
2003 
2003 

1890 
1950 

1950 
1800 

1950 

1690 

1.02 

0.98 

0.9 

0.92 

1.07 

0.94 

1.02 

0.96 

0.97 

0.93 

0.97 
0.96 
0.96 

0.96 
0.94 

0.9 

0.94 
0.89 
0.83 
0.9 
0.98 
1.01 
1 
0.9 

1.15 

1.15 

1.06 

1.06 

1.15 

1.15 

1.15 

1.06 

1.05 

1.06 

1.06 
1.06 
1.06 

1.06 
1.06 

1.13 

1.13 
1.07 
1.1 
1.1 
1.1 
1.1 
1.1 
1.06 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 
1 
1 

1 
1 

1 

1 
1 
2 
1 
1 
1 
1 
3 

1.15 

1.35 
1.2 
1.14 

1.1 
1.15 
0.12 
1.19 

1.18 
1.09 
1.48 
1.14 
1.13 
1.21 
1.33 
1.36 

1.17 

1.27 

1.06 

viii 



SC131A-01 Salizada San Pantalon Soglia 2003 0.93 1.06 1 1.11 
SC131-01 Salizada San Pantalon Soglia 2003 0.93 1.06 1 1.09 
SC132-01 Salizada San Pantalon Soglia 2003 0.97 1.06 1 1.31 
SC133-01 Salizada San Pantalon Soglia 2003 0.97 1.06 1 1.22 
SC135-01 Fondamenta Minotto Soglia 2003 1.04 1.05 1 1.08 
SC136-01 Fondamenta Minotto Soglia 2003 1.04 1.05 1 1.08 
SC143-01 Fondamenta Minotto Soglia ? 0 3 
SC143-02 Fondamenta Minotto Soglia 2003 0.96 1.11 1 1.11 
SC144-01 Fondamenta Minotto Soglia 1890 
SC147-01 Fondamenta Minotto Soglia 2003 0.97 1.05 1 1.05 
SC148-01 Fondamenta Minotto Soglia 1890 

SC148-01 Fondamenta Minotto Soglia 2003 0.95 1.1 1 1.14 
SC149-01 Fondamenta Minotto Soglia ? ? 
SC149-02 Fondamenta Minotto Soglia 2003 1.01 1.1 3 1.33 1.06 
SC150-01 Fondamenta Minotto Soglia 2003 0.99 1.1 2 1.36 1.17 
SC151-02 Fondamenta Minotto Soglia 2003 0.99 1.1 1 0.99 
SC151-01 Fondamenta Minotto Soglia ? ? 
SC152-02 Fondamenta Minotto Soglia 2003 0.98 1.1 1 1.13 
SC152A-01 Fondamenta Minotto Soglia 2003 0.97 1.05 1 1.13 
SC152-01 Fondamenta Minotto Soglia ? ? 
SC153-03 Fondamenta Minotto Soglia 2003 0.98 1.05 1 0.94 
SC153-02 Fondamenta Minotto Soglia 1800 0.12 
SC153-01 Fondamenta Minotto Soglia 1650 
SC154-01 Fondamenta Minotto Soglia 2003 0.98 1.05 1 1.16 
SC155-01 Fondamenta Minotto Soglia 2003 0.97 1.03 1 1.03 
SC156-01 Fondamenta Minotto Soglia 2003 0.94 1.05 1 1 
SC157-01 Fondamenta Minotto Soglia 2003 0.92 1.05 1 0.99 
SC158-01 Fondamenta Minotto Soglia 2003 0.95 1.05 1 1.09 
SC160-01 Fondamenta Minotto Soglia 2003 0.93 1.05 1 1.08 
SC161-01 Fondamenta Minotto Soglia 2003 0.89 1.05 1 0.94 
SC161A-01 Fondamenta Minotto Soglia 2003 0.88 1.05 1 0.92 
SC163-01 Fondamenta Minotto Soglia 2003 0.86 1.05 1 0.98 
SC163A-01 Fondamenta Minotto Soglia 2003 0.86 1.05 1 1.04 
SC164-01 Fondamenta Minotto Soglia 2003 0.93 1.05 1 1.05 
SC165-01 Fondamenta Minotto Soglia 2003 1.05 1.05 1 1.12 
SC190-01 Fondamenta dei Tolentini Soglia 2003 1.26 1.15 1 1.3 
SC201A-01 Fondamenta dei Tolentini Soglia 2003 1.19 1.15 1 1.27 
SC202-01 Fondamenta dei Tolentini Soglia 2003 1.04 1.15 1 1.14 
SC203-01 Fondamenta dei Tolentini Soglia 2003 1.03 1.15 1 1.13 
SC204-01 Fondamenta dei Tolentini Soglia 2003 0.97 1.15 3 1.57 1.17 
SC205-01 Fondamenta dei Tolentini Soglia 2003 0.94 1.15 1 1.12 
SC213-02 Fondamenta dei Tolentini Soglia 2003 0.96 1.15 1 0.98 
SC213-01 Fondamenta dei Tolentini Soglia 0.85 
SC214-01 Fondamenta dei Tolentini Soglia 2003 1.01 1.15 1 1.08 
SC215-02 Fondamenta dei Tolentini Soglia 2003 1.01 1.15 1 1.08 

SC215-01 Fondamenta dei Tolentini Soglia 
0.05 

SC216-02 Fondamenta dei Tolentini Soglia -0.1 
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SC216-01 Fondamenta dei Tolentini Soglia -0.5 
SC216-03 Fondamenta dei Tolentini Soglia 2003 1.01 1.15 1 1.02 
SC217-01 Fondamenta dei Tolentini Soglia 0.38 
SC217-02 Fondamenta dei Tolentini Soglia 0.8 
SC217-03 Fondamenta dei Tolentini Soglia 0.98 
SC217-04 Fondamenta dei Tolentini Soglia 2003 1.01 1.15 1 1.07 
SC218A-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.07 
SC218-01 Fondamenta dei Tolentini Soglia 2003 1.06 1.15 1 1.06 
SC219-02 Fondamenta dei Tolentini Soglia 1900 1.14 
SC219-01 Fondamenta dei Tolentini Soglia 0.79 
SC219-03 Fondamenta dei Tolentini Soglia 2003 1.04 1.15 1 1.12 
SC220-01 Fondamenta dei Tolentini Soglia 0.86 
SC220-02 Fondamenta dei Tolentini Soglia 1900 1.05 
SC220-03 Fondamenta dei Tolentini Soglia 2003 1.03 1.15 1 1.12 
SC221-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.18 
SC222-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.18 
SC224-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.19 
SC225-01 Fondamenta dei Tolentini Soglia 2003 1.05 1.15 1 1.27 
SC225A-01 Fondamenta dei Tolentini Soglia 2003 1.03 1.15 1 1.2 
SC226-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.2 
SC227-02 Fondamenta dei Tolentini Soglia 1900 1.18 
SC227-01 Fondamenta dei Tolentini Soglia 1.04 
SC227-03 Fondamenta dei Tolentini Soglia 2003 1 1.15 1 1.19 
SC231-01 Fondamenta dei Tolentini Soglia 2003 1.02 1.15 1 1.06 
SC237-01 Fondamenta dei Tolentini Soglia 2003 1 1.15 1 1.1 
SC238-01 Fondamenta dei Tolentini Soglia 2003 1.03 1.15 1 1.12 
SC239-01 Fondamenta dei Tolentini Soglia 2003 1.01 1.15 3 1.49 1.11 
SC240A-01 Fondamenta dei Tolentini Soglia 2003 0.98 1.15 1 1.14 
SC240-01 Fondamenta dei Tolentini Soglia 2003 0.98 1.15 2 1.26 1.1 
SC240B-01 Fondamenta dei Tolentini Soglia 2003 1 1.15 2 1.35 1.23 
SC241A-01 Fondamenta dei Tolentini Soglia 2003 1 1.15 1 1.06 
SC241-01 Fondamenta dei Tolentini Soglia 2003 0.98 1.15 1 1.2 
SC26-01 Salizada San Pantalon Soglia ? 
SC26-02 Calle Vinanti Soglia 2003 1.1 1.11 1 1.22 
SC27-02 Calle Vinanti Soglia 2003 1.08 1.1 1 1.11 
SC27-01 Salizada San Pantalon Soglia 1690 
SC28-02 Calle Vinanti Soglia 2003 1.1 1.1 1 1.15 
SC28-01 Salizada San Pantalon Soglia ? ? 
SC29-02 Calle Vinanti Soglia 2003 1.07 1.1 1 1.23 
SC29-01 Salizada San Pantalon Soglia ? ? 
SC30-02 Salizada San Pantalon Soglia ? 
SC30-01 Calle Vinanti Soglia 2003 1.08 1.08 1 1.09 
SC31-01 Salizada San Pantalon Soglia 1690 0.12 
SC31A-01 Salizada San Pantalon Soglia 1890 0.12 
SC31B-01 Salizada San Pantalon Soglia ? 
SC31-02 Calle Vinanti Soglia 2003 1.08 1.09 1 1.11 
SC31A-02 Calle Vinanti Soglia 2003 1.06 1.06 1 1.11 



SC31B-02 Calle Vinanti Soglia 2003 1.04 1.08 1 1.19 
SC32A-01 Ramo De Ca' Arnaldi Soglia 2003 0.95 1.1 1 1.11 
SC32-02 Ramo De Ca' Arnaldi Soglia 2003 1.04 1.06 1 1.19 
SC32-01 Salizada San Pantalon Soglia 1950 
SC33A-02 Salizada San Pantalon Soglia 1900 0.18 
SC33A-03 Ramo De Ca' Arnaldi Soglia 2003 0.95 1.1 2 1.28 1.1 
SC33-02 Ramo De Ca' Arnaldi Soglia 2003 0.95 1.13 2 1.34 1.15 
SC33-01 Salizada San Pantalon Soglia ? ? 
SC33A-01 Salizada San Pantalon Soglia 1800 
SC34-03 Salizada San Pantalon Soglia 2003 1.02 1.02 1 1.02 
SC34-01 Salizada San Pantalon Soglia 1700 
SC34-02 Salizada San Pantalon Soglia 1930 
SC34A-01 Ramo De Ca' Arnaldi Soglia 2003 0.95 1.1 1 1.25 
SC35-02 Salizada San Pantalon Soglia 2003 0.97 1.06 1 1.08 
SC35-01 Salizada San Pantalon Soglia 1700 
DD3525-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.17 
DD3526-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.13 
DD3527-01 Fondamenta del Gaffaro Soglia 2003 1 1 1 1.02 
DD3529-01 Fondamenta del Gaffaro Soglia 2003 1 1 1 1.02 
DD3530-01 Fondamenta del Gaffaro Soglia 2003 1.02 1.02 1 1.08 
DD3532-01 Fondamenta del Gaffaro Soglia 2003 1 1 1 1.02 
DD3533-01 Fondamenta del Gaffaro Soglia 2003 1.04 1.04 1 1.09 
DD3534-01 Fondamenta del Gaffaro Soglia 2003 1.02 1.02 1 1.04 
DD3535-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.15 
DD3536-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.14 
DD3537-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.11 
DD3538-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.14 
DD3540-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.13 
DD3541-01 Fondamenta del Gaffaro Soglia 2002 1.1 1.1 1 1.13 
DD3542-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.13 
DD3543-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.13 
DD3544-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.28 
DD3545-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.28 
DD3546-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 2 1.48 1.29 
DD3546A-
01 

Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.29 

DD3547-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.3 
DD3548-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.3 
DD3549-01 Fondamenta del Gaffaro Soglia 2003 1.1 1.1 1 1.42 
SC36-02 Salizada San Pantalon Soglia 2003 0.98 1.05 1 1.06 
SC36-01 Salizada San Pantalon Soglia ? ? 
SC37A-01 Salizada San Pantalon Soglia ? ? 
SC37-01 Salizada San Pantalon Soglia ? 
SC37-02 Salizada San Pantalon Soglia 2003 0.96 1.06 2 1.08 1.05 
SC37A-02 Salizada San Pantalon Soglia 2003 0.95 1.03 1 1.04 
SC38-01 Salizada San Pantalon Soglia ? 
SC38-02 Salizada San Pantalon Soglia 2003 0.93 1.06 1 1.07 
SC39-02 Salizada San Pantalon Soglia 2003 0.9 1.06 1 1.2 
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SC39-01 Salizada San Pantalon Soglia 1890 
SC40-02 calle de Ia Madonna Soglia 2003 1.02 1.1 1 1.17 
SC40-01 Calle de Ia Madonna Soglia ? 
SC41-02 calle de Ia Madonna Soglia 2003 1.13 1.13 1 1.37 

SC41-01 Calle de la Madonna Soglia ? 
SC41A-01 Calle de Ia Madonna Soglia ? 
SC41A-02 calle de la Madonna Soglia 2003 1.09 1.09 1 1.37 
SC42A-01 calle de Ia Madonna Soglia 2003 1 1.12 1 1.13 
SC43-01 Calle de Ia Madonna Soglia 1890 
SC43-02 calle de Ia Madonna Soglia 2003 0.98 1.12 1 1.17 
SC44-02 calle de Ia Madonna Soglia 2003 1.01 1.12 1 1.17 

SC44-01 Calle de Ia Madonna Soglia 1890 
SC45A-02 calle de Ia Madonna Soglia 2003 1.12 1.14 2 1.51 1.32 
SC45A-01 Calle de Ia Madonna Soglia 1998 
SC45-01 Calle de Ia Madonna Soglia ? 
SC45-02 calle de Ia Madonna Soglia 2003 1.15 1.15 1 1.15 
SC46-01 Calle de Ia Madonna Soglia ? 
SC46B-01 Salizada San Pantalon Soglia 2003 0.95 1.03 1 1.04 
SC46A-01 Salizada San Pantalon Soglia 2003 0.97 1.06 1 1.08 
SC47-01 Salizada San Pantalon Soglia 2003 0.96 1.06 2 1.08 1.04 
SC48-01 Salizada San Pantalon Soglia 2003 0.96 1.06 1 1.09 
SC48A-01 Salizada San Pantalon Soglia 2003 0.96 1.06 1 1.17 
SC49-01 Salizada San Pantalon Soglia 2003 0.95 1.06 2 1.29 1.12 

SC50-01 Salizada San Pantalon Soglia 2003 0.95 1.06 1 1.06 
SC63-02 Calle Vinanti Soglia 2003 1.1 1.12 1 1..22 

SC63-01 Salizada San Pantalon Soglia ? 
SC64-01 Salizada San Pantalon Soglia ? 0.12 
SC64-02 Calle Vinanti Soglia 2003 1.04 1.1 1 1.16 

SC64A-01 Salizada San Pantalon Soglia 
X VIII 
sec 

0.12 

SC64A-02 Calle Vinanti Soglia 2003 1.01 1.1 1 1.13 
SC65-02 Calle Vinanti Soglia 2003 1.03 1.1 1 1.15 

SC65-01 Salizada San Pantalon Soglia 
XVII 
sec 

SC66B-01 Salizada San Pantalon Soglia ? 
SC66D-01 Corte Nova Soglia ? 0.06 
SC66B-02 Salizada San Pantalon Soglia ? 0.07 
SC66A-02 Calle del Vinanti Soglia 1690 0.12 
SC66A-01 Salizada San Pantalon Soglia ? 
SC67-01 Corte Nova Soglia 1650 0.12 
SC67C-01 Corte Nova Soglia 1900 0.04 
SC67B-01 Corte Nova Soglia ? 
SC67A-01 Corte Nova Soglia 1900 0.1 
SC68-01 Corte Nova Soglia 1690 
SC69-01 Corte Nova Soglia ? 0.2 
SC70-01 Corte Nova Soglia ? 0.15 
SC71A-01 Calle de Ca' Molini Soglia 1590 0.15 
SC71 C-01 Calle de Ca' Molini Soglia 1890 

xii 



SC71D-01 Calle de Ca' Molini Soglia 1890 
SC71B-01 Calle de Ca' Molini Soglia 1750 0.15 
SC72-01 Calle de Ca' Molini Soglia 1590 0.15 
SC73-01 Calle de Ca' Molini Soglia 1590 0.15 
SC74-01 Calle de Ca' Molini Soglia 1590 0.2 

SC74A-01 Calle de Ca' Molini Soglia 1590 0.2 
SC75-01 Calle de Ca' Molini Soglia 1590 0.14 
SC76A-01 Calle de Ca' Molini Soglia 1790 0.3 
SC76-01 Calle de Ca' Molini Soglia 1790 
SC77-01 Calle de Ca' Molini Soglia 1890 
SC78-01 Calle de Ca' Molini Soglia 1890 
SC79-01 Calle de Ca' Molini Soglia 1890 
SC80A-01 Salizada San Pantalon Soglia ? 0.13 
SC80-01 Calle de Ca' Molini Soglia 1890 
SC81A-01 Salizada San Pantalon Soglia ? 0.13 
SC81-01 Salizada San Pantalon Soglia ? 0.13 
SC83-01 Salizada San Pantalon Soglia 1690 
SC84-01 Salizada San Pantalon Soglia 1690 0.2 
SC85-01 Salizada San Pantalon Soglia 1690 0.2 

SC86C-01 Salizada San Pantalon Soglia 1700 
SC86-01 Salizada San Pantalon Soglia ? 

SC86A-01 Salizada San Pantalon Soglia ? 
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