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Abstract: Separating Ontario and Michigan, the St. Marys River is a key historic
and geographic feature that has been represented on more than 400 years of
cartography, particularly because of the long reach of rapids that impedes navigation
at Sault Ste. Marie. Beginning in the 19th century various users altered the river to
aid navigation. Changes in the levels of regional geographic knowledge can be
assessed from a variety of historical map ‘snapshots’ and through the application
of GIS software. In particular, nineteenth century navigation charts are suitable
for recreating snapshots of the bathymetry and for creating interpolated models of
the St. Marys River channel. This article situates GIS analysis within a progression
of maps of the St. Marys River noting a shift from terrae semicognitae knowledge
to terrae cognitae knowledge, and to data visualization. The article concludes that
GIS provides a useful tool for ----the assessment of historical mappings and
contributes to the progression of spatial knowledge and channel change of the St.
Marys River.

Introduction
The St. Marys River is an important geographic feature that provides
a link in the east – west movement of trade, commerce and humankind
(Osborne & Swainson, 1986; Woodford, 1994; Dickason, 2002; Arbic, 2003).
The 120 km river is part of the Great Lakes navigation system, and links
Lake Superior (approximately 183 metres above mean sea level) to Lake
Huron (approximately 177 m a.m.s.l.). It flows in an easterly direction through
a geologically constricted passageway of rapids and islands that separate
Ontario (Canada) from Michigan (USA) (Figure 1). At Sault Ste. Marie, a
one-kilometre reach of rapids drops nearly six metres, or more than 90
percent of the total 6.4 meter gradient change.
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Figure 1: The St. Marys River connects Lakes Superior to Lake Huron (adapted
from Canadian Heritage River System, http://www.chrs.ca/Rivers/StMarys/
StMarys-M_e.htm).

The St. Marys River is a unique geographic feature where that is
linked to North American history. Archeological evidence indicates that
for more than 2,200 years the Bawating (Ojibwa for rapids) were the focal
point within the Ojibwa cultural heartland (Dickason, 2002) and provided
sustenance for a concentrated seasonal population of more than 2,000
people (Thwaites, 1925; Schmalz, 1991). The river was also an important
link in the Aboriginal trading networks that crisscrossed North America
for more than 6,000 years prior to the arrival of the Europeans (Dickason,
2002).
Seventeenth and eighteenth century Euro-Americans adopted this
link in their quests for primary resources. However, the rapids were
considered an ‘insuperable barrier to all navigation between Lake Superior
and the lower Lakes’ (Mills, 1910, p. 133). During the 19th century the
Bawating were the last major obstacle to shipping on the Great Lakes
navigation system. Since 1795, the channel has been significantly altered
to aid navigation and enhance commerce (Mills, 1910; Osborne & Swainson,
1986; Woodford, 1994; Arbic, 2003).
The St. Marys River is depicted on more than 400 years of cartography
that includes sketches, maps, and bathymetric charts that graphically
portray the channel morphology for the purpose of navigation. The 17th to
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19th century records are few and scattered, and contemporary records
generally focus on either the Canadian (British) or American side of the
border. None the less, this regional cartography and other historic data
depict the location of the original St. Marys River and subsequent
modifications, yielding temporal snapshots of change with differing levels
of spatial knowledge. However, visualizing the chronology of change by
comparing and analyzing old maps is difficult (Knowles, 2002). Map
diversity — differing purposes, levels of geographic knowledge, scales,
and physical map sizes — makes visual data analysis/extraction difficult.
Using GIS to bring together disparate data sources and compare them at
the same scale can enhance the researcher’s ability to manipulate multiple
maps and to extract temporal and spatial data.
As part of a larger project that includes modeling the St. Marys River
channel from 19th century bathymetric data, a historic GIS (HGIS) database
was created using ESRI ArcGIS software to manage and compare the
historic cartography. Combining the various maps in this database drew
attention to the temporal progression of regional spatial knowledge. In
addition, using GIS to visually model the 19th century channel bathymetry
intensified the visual progression of spatial knowledge through the creation
of colour images.
This article will lead you through the evolution of geographic
knowledge in the Sault Ste. Marie area, as depicted by historic
cartographers. Using appropriate cartography, the evolution will be taken
further by visually enhancing the historic spatial data. Using a chronology
of six selected maps, dating from 1612 to 1913, the progression of spatial
knowledge extending from 17th and 18th century terrae semicognitae to
19th century terrae cognitae and numerical (bathymetric) data are analyzed.
The numeric data on three navigation charts (1825, 1855 and 1913) are
used to create interpolated digital elevation models (DEMs) of the St.
Marys River channel. This data visualization expands the progression of
terrae cognitae knowledge with a contemporary depiction of the 19th
century channel.

Terrae Semicognitae Knowledge and the St. Marys River
Early North American maps were not representative of the actual
lands explored by the Euro-Americans. Information regarding the unknown
lands (terrae incognitae knowledge) was solicited from the Amerindians.
The information supplied by the First Nations was a mixture of culturally
significant and cognitively structured speech, gesture, pictography and
models (Lewis, 1987). First Nations spatial representations were based on
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topological principals, not the Euclidean and projective principles of the
Euro-Americans. Information extrapolated from these ‘mental maps’ was
assimilated with fragments of existing knowledge to fill in gaps of spatial
detail (terrae semicognitae). Amerindian information was also frequently
used to represent Euro-American explored and known lands, or terrae
cognitae knowledge. The visual output was a mosaic of discontinuous
styles and spatially misrepresented rivers, coastlines, routes and
boundaries (Lewis, 1984). The First Nations topological representations
were like a ‘users guide’ — simple enclosed shapes mixed with straight or
gently curved lines that changed directions at nodes. Euro-American line
work was similar to today’s cartography — geometrically complex, irregular
and complicated (Lewis, 1987; 1984).
The upper Great Lakes region was explored and mapped by Samuel de
Champlain and his men long before other Europeans were navigating
Lakes Erie and Ontario, or before the Dutch had settled on Manhattan
Island (Woodford, 1994). The first cartographic sketch of the St. Marys
River is a 1612 map of New France by Champlain. Two islands are sketched
in the general vicinity of Sault Ste. Marie (outlined by a black square),
indicating that Champlain had been made aware of the Bawating by the
First Nations and by his personal exploration teams — terrae semicognitae
knowledge (Figure 2). Rivers leading out of the Great Lakes are short,
truncated, and often end in tadpole-like lakes, indicating the Aboriginal
spatial knowledge (Lewis, 1986). It is recorded that Champlain did not
reach the St. Marys River until 1615 — three years after the map was
drawn (Thwaites, 1925). The remaining Great Lakes are missing; they had
not yet been discovered.
In 1632, Champlain updated and expanded the geographical area of
the 1612 map. He labels the Bawating as Sault (French for rapids) de
Gaston, after the brother of Louis XIII. Mills (1910) commenting on the
1632 map notes, “their knowledge of the vast territory […] was so meager
that the most crude and inaccurate diagrams were the result” (p. 20). This
is a harsh assessment considering the map was crafted from the topological
descriptions of the First Nations, the Coueurs des Bois, and personal
observations. Lewis (1986) notes that the ‘tad-pole like lakes’ on the 1632
map indicates terrae incognitae knowledge of those geographic areas.
The French Jesuit Fathers mapped the upper Great Lakes region during
the 1650s on their outreach missions from Sainte Marie [Among the
Hurons] Mission (Thwaites, 1925). Mills (1910) compliments the accuracy
of the Jesuit Relation map of 1671, as an indicator that the Fathers had
explored every part of Lake Superior and had firsthand knowledge of the
straits connecting the three upper lakes — terrae cognitae knowledge. A
regional Sault Ste. Marie historian, Bernie Arbic (2003), credits the Jesuit

Figure 2: Map of New France by Samuel de Champlain, 1612.
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Relations maps as being the most accurate maps of the Sault Ste. Marie
region for the next one hundred years. These maps were not, however,
disseminated to other explorers.
Between the 17th and early 19th century, mapmakers generally drew
small-scale maps of North America that covered the extent of the then
known continent with varying degrees of geographic accuracy. Ojibwa
historian Peter Schmalz (1991) comments that no new geographic
information appeared between Champlain and 19th century English
cartography, and as a result the French (and others) tended to recopy
incorrect data onto newer maps. Lewis (1984) also notes, ‘French
cartographers’ interpretations of topologically arranged information [by
First Nations] were wrong’ (p. 103). Most small scale maps (including nonFrench) that depict the St. Marys River show the general placement of the
rapids and a Jesuit mission first established in 1641 (Table 1).
The mapping of the Great Lakes region by Britain coincides with the
end of the French-Indian War in 1763 (Demers, 2001). After Britain gained
political control of the French colonial regime, documented trade routes
were required as Britain became more involved with the fur trade industry.
These maps are a mosaic of complex and simple line work (Figure 3) that
reveals terrae semicognitae spatial knowledge (Lewis, 1986). After the
end of the American Revolution in 1783 and the demarcation of the BritishAmerican border, the mapping of the Great Lakes became serious business.
As westward settlement progressed, the British needed to locate safe

Table 1: Presence of the Jesuit mission and/or rapids at Sault Ste. Marie.
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Figure 3: Part of a 1761 British Fur Trade Map depicting Sault Ste. Marie and the
rapids.

harbours and develop accurate shoreline maps for military and navigational
purposes (Woodford, 1994; Demers, 2001).

Terrae Cognitae Knowledge and 19th Century Cartography
In 1788, Lord Dorchester commissioned Gother Mann, Officer of the
Corps of Royal Engineers to tour the Great Lakes to examine British
fortifications, and to gather navigation information in case of further British/
American hostilities (Winnearls, 1991; Woodford, 1994). His Sketch of
Lake Huron is a composite of accurate surveys, reconnaissance and First
Nations input, or terrae semicognitae knowledge. On the 1788 map, the
St. Marys River is drawn with a somewhat straight west to east orientation,
but does depict the major islands, North Channel, and Manitoulin Island.
The tributaries are named, but are truncated and frequently end with
tadpole-like lakes.
A large-scale inset, Falls of St. Mary, which includes some near shore
soundings, and the south shore portage, properties and docks are sketched
on the 1788 inset. He does not show the Montreal based North West
[furtrade] Company wharf and quays, situated on the north shore at the
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foot of the falls (Arbic, 2003). Canoe and small vessel channels are sketched
in the rapids presumably to mark the path of the Montreal Canoes. When
fully loaded, the Coeur de bois portaged nearly four tons of furs and
goods upstream around the rapids, and shot the rapids going downstream
(Arbic, 2003).
In 1796, Lord Dorchester sent a map drawn by Mann to Lord Portland
in a letter regarding First Nation trading (Figure 4) (Winearls, 1991). Mann’s
1788 sketch re-appears as the Sketch of the Falls of St. Mary on this map.
The small-scale 1796 map had not been spatially updated since 1788, and
has a terrae semicognitae aspect to it. It does label canoe and shipping
channels on the St. Marys River, but the directional arrows are probably
Aboriginal travel routes (Lewis, 1984) and not the direction of the current.
The first mapping of the entire Great Lakes system took place after the
War of 1812, when control of the Great Lakes region depended on naval
strength (Woodford, 1994). The British Naval Forces on the Great Lakes
conducted a rapid 1815-16 Reconnaissance Survey. By the end of the first
season, fifty charts (Montreal to Sault Ste. Marie) had been made (Winearls,

Figure 4: British map of the St. Marys River by Gother Mann, 1796; Inset, 1788.
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1991). In 1816, the navy proceeded with an extensive bathymetric and
shoreline survey of the Great Lakes. A meticulous surveyor, Lieutenant
Henry Wolsey Bayfield, assumed control of the survey in 1817 at the age
of twenty-two. Bayfield and one assistant worked on the Great Lakes
Survey for nine years producing charts with amazing shoreline accuracy
(Winearls, 1991; Woodford, 1994). In 1825, Bayfield produced two
bathymetric charts of the St. Marys River extending from the head of the
river to the St. Marys Falls, and from the falls east to Lake George (Figure
5).
Spatial details include the north and south shore, with some
topography and French style lots and buildings. The (American) Fort
Brady and proposed canal (drawn as an actual boat canal) are on the
south shore. North shore details include the NWC property with a preWar 1812 portage road and canoe canal/lock, and ‘Hermintingers
[Ermatinger] House’1. Bayfield’s 1825 charts label the 12 ft. contour, suitable
for navigation by wooden hulled schooners. These charts, printed in 1828,
were not disseminated to other nations. They provide the first snapshot
(including bathymetric data) of an unaltered St. Marys River channel.
As the Sault Ste. Marie region became more known in the 1840s, more
terrestrial focused maps were published. These maps, however, show
limited shoreline details of only one country or the other. Canada Land
Surveyor, Alexander Vidal, produced a series of survey plans for Sault Ste.
Marie (1845-1847) which focus on the north shore. His maps had excellent
shoreline details and included some bathymetric data near the rapids and
at key headland and shallow areas. His areal extent and bathymetric data
points are too limited to be useful for bathymetric modeling. They would,
however, make an excellent study on their own as one can witness the
progression of terrae cognitae as Vidal surveyed the local islands, the
HBC holdings, and the village of Sault Ste. Marie.
The existence of British navigation charts put pressure on the
American government to do something regarding the lack of American
charts, and navigation safety in the Great Lakes (Woodford, 1994). By
1841, the US federal government had appropriated $15,000 for the Corps of
Topographic Engineers (Corps) to start the first hydrographic and
triangulation survey of the northern and northwestern lakes of the United
States. This was the start of the United States Lake Survey. The first
survey, 1841-1882, tied the hydrographic sounding lines into the primary
1

Ermatinger was a North West Company partner who built the “Old Stone House”
in 1814 on the British north shore. It is the oldest surviving house northwest of
Toronto. This National Historic Site is labeled on most historic maps making it a
good ground control point for georectification in GIS programs.

Figure 5: A Survey of St. Mary’s River from the Falls to Lake George, 1825.
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Figure 6: Bathymetric data depicted on the River St. Mary Field Sheet, 1855.

triangulation stations of the topographic survey. All charts from the first
survey depict contours to 18 feet (contour interval of 6 feet) accommodating
wooden hulled schooners with draughts of 12 feet (Mills, 1910). The 1855
charts are the basis of contemporary navigation charts (Woodford, 1994).
The Corps surveyed and produced a series of three bathymetric charts
for the purpose of navigation of the St. Marys River in 1853-1857, and
again in 1892-1897 (Woodford, 1994). The first survey was a preliminary
navigation survey, preparing for an increase in shipping traffic after the
opening of the first tandem lock in 1855 [present day Soo Locks at Sault
Ste. Marie, Michigan] (Woodford, 1994). Only one 1855 chart, extending
from the rapids to the head of the river, could be located for input to the
HGIS database (Figure 6).
The rapids portion of the chart sketches the unnamed canal and tandem
locks without depths. Contours indicate the lower approach is > 18 ft, and
the upper is 12 to 18 ft. deep. The complete village of Saut de St. Marie,
Michigan is depicted. Sault Ste. Marie, Ontario is unnamed, and poorly
represented with one street that makes finding control points difficult.
The islands to the north of the rapids are not spatially correct, and the
north shore is very similar to Vidal’s 1846 survey. This survey expands the
terrae cognitae spatial details of both the channel and shore beyond
Bayfield’s first survey.

12

Prairie Perspectives (Vol. 12)

Due to the increase in the size and number of iron and steel hulled
ships navigating the Great Lakes in the 1880s, targeted areas on the system
were re-surveyed after 1891 (Osborne & Swainson, 1986; Woodford, 1994).
Water levels had continually dropped since the early 1880s exposing new
and major navigation hazards. Navigation charts were updated to reflect
new bathymetry, major modifications throughout the navigation system,
changes in town sizes, and new municipalities. In 1905, the survey was
tied into the Canadian triangulation system along Lake Huron (Woodford,
1994). Only one 1896 Re-Survey of St. Marys River could be located,
leaving significant portions of the shoreline and channel not covered in
the HGIS database.
International boundary maps are also useful for expanding certain
aspects of terrae cognitae knowledge. These maps show detail on both
sides of the border, and the boundary can be used for georeferencing
control points. The American/British boundary survey of the Great Lakes
commenced after the Treaty of Ghent in 1814. However, the location of the
border was based upon the limited spatial knowledge of earlier maps that
resulted in major cartographic and survey errors (Demers, 2001). To correct
these spatial inaccuracies, the Canadian/American Boundary Treaty of
1908 mandated the accurate re-establishment of the border through the
Great Lakes system. The treaty mandated that the International Waterways
Commission [IWC] and International Joint Commission use the newest
lake level measurements, and triangulation and topographic data from
United States Lake Survey and Canadian Hydrographic Survey to chart
the shorelines and bathymetry of the Great Lakes and communicating
rivers (Figure 7), and to accurately survey the boundary and create survey
monuments on land and in the water (IWC, 1916).
As a result, the St. Marys River was intensively resurveyed in 1913.
By this time, three navigation locks and two hydro power canals bypassed
the rapids, and the main navigation channel through the Little Rapids to
Lake Nicolet was dredged to 24 feet. A compensating dam was under
construction at the head of the rapids to control Lake Superior’s water
levels. The 1913 chart (Figure 7) shows all these artifacts, plus the detailed
geographical positions upon which the survey projections are based,
bathymetry, the border and all real world details marking it, and municipal
surveys of both Sault Ste. Marie’s. The IWC mandated the scale (1:10,000),
map measurements (40 x 50 inches), and used the 1913 United States
Standard Datum (formerly the United States Standard Datum) (IWC, 1916).
These terra cognitae details make 1913 a suitable temporal point from
which to reference and compare/georeference other historic and
contemporary cartography.
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Figure 7: Channel modifications at Sault Ste. Marie and the rapids, 1913.

Terrae Cognitae Knowledge Capture and Data Visualization
Methods
Translating bathymetry mentally into an image of the real world is
difficult; therefore, the bathymetric data was converted into visual models
of the channel. All analogue maps were scanned and georeferenced to
NAD83, UTM Zone 16 as described in Buck & Stooke, 2007. Due to its
large size, the 1913 map was folded in two, scanned, and digitally
reassembled using Adobe Photoshop software. Since contemporary spatial
datasets stop at the international border, Ontario 1:20,000 digital data (1998)
and State of Michigan digital orthophotos and road shape files were
utilized, and converted to NAD83, UTM Zone 16. The Michigan and
Ontario road shape files were merged to join at the International [car]
Bridge, which is the only common artifact on the digital maps at Sault Ste.
Marie. The 1913 map was then georeferenced to this digital data (Buck &
Stooke, 2007).
Due to landscape changes and a decreasing number of recognizable
control points, such as the International Bridge, surveyed streets,
prominent or historic landmarks [i.e. the Ermatinger home], marked
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navigation hazards or prominent headlands, the scanned maps were
georeferenced in reverse chronology of age. For example, the 1855 map
was georeferenced to the 1913 map using georeferenced intermediary maps
which had control points in common — such as the second United States
Lake Survey featuring the south shore at Sault Ste. Marie, and Alexander
Vidal’s municipal surveys of the north shore.
Because the interpolated DEMs are modeling the riverbed only, the
recorded depth (in feet) of each bathymetric point was manually recorded
as a negative elevation in a point attribute table. In areas where there were
too few data points or an abrupt elevation change as a result of dredging,
additional points were added using contours values. For the 1913 map,
4,191 points of data were used; 2,385 for the 1855 Corps map; and 876 for
Bayfield’s combined maps. Using the point data files, the DEMs were
created in Spatial Analyst, and TINs were created using 3D Analyst. All
interpolated models show either no relief, or highly interpolated relief at
the rapids because bathymetric surveys were not conducted in the nonnavigable area (Figures, 8, 9, 11).

Description of Data Visualization
Since the St. Marys River rapids are the terminus for both Bayfield
1825 charts, they are merged with overlapping details for complete coverage
of the study area (Figure 8). An interpolated model is layered over the
digital maps, replacing numerical data with a more familiar blue
representation of water depth. The spatial extent of the rapids, maximum
channel depth of 60 ft, and shallow areas that schooners avoid are visible.
Both settlements are situated at deeper shoreline waters just below the
rapids.
In comparison, the 1855 model (Figure 9) better defines the shallows
of the south shore, upstream of the rapids — a possible result of more
spatial data. The 36 to 54 ft depths are more unified, and the north arm of
the deep horseshoe will become the approach to the Canadian Lock, built
in 1895 (Osborne & Swainson, 1986). Downstream of the rapids, the colour
scheme emphasizes the better and natural depth of the southern portion
of the channel and approach to the American [Soo] locks. An unmarked
depth of 17 ft was incorporated into the point attribute table to model the
lock/canal — a faint line just north of Saut de Ste. Marie. Shoreline
development and the narrowness of the navigation channels (> 18 ft) are
enhanced with data visualization.
When the 1913 interpolated TIN is layered as a transparency over the
original map (Figure 10), the correlation between coloured depth

Figure 8: An interpolated DEM is layered over the original 1825 British chart.
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Figure 9: An interpolated DEM is layered over the original 1855 American chart.
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Figure 10: A semi-transparent TIN is layered over part of the original 1913 chart.
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Figure 11: 3D landscape of the 1913 channel, at 10X vertical exaggeration.
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classifications and bathymetric data becomes apparent (Buck & Stooke,
2007). The numerical and text information enhances the coloured depths.
The depicted area, 2 km east of the rapids on the international border,
shows the natural deep-water channel (> 36 ft) with the navigation hazards
of islands, shallows, potholes and rocks that rise quickly and steeply from
the riverbed. Prior to dredging to 24 ft in the late 1880s, the flatter bottomed
Little Rapids Channel was about 3 ft deep. Dredging turned this shallow
channel into the commercial deepwater channel for the St. Marys River.
Shallow drafted and private craft use the original, natural channel extending
north of Sugar Island into Lake George (Figure 1, 11). Despite boat drafts
of 36 ft, the 1913 chart labels contours at 12, 18 and 24 ft; reflecting the
continuous 24 ft depth of the entire Great Lakes navigation system, with
well marked channels and hazards.
To augment data visualization, the 1913 TIN was input into ArcScene
to create a 3D landscape of the channel, at 10X vertical exaggeration
(Knowles, 2002; Buck & Stooke, 2007). The georectified 1913 base map
was then draped over the scene (Figure 11). What is lost with colour
classification (compared to figure 10) is gained with the 3D perspective. At
this viewing angle, the landscape reveals what a natural and engineering
marvel the St. Marys River really is. The dredged Little Rapids Channel is
straight and deep when compared to the natural, non-navigable channels
beside it. The natural channel separating Ontario and Michigan is somewhat
deeper, but scattered with navigation hazards. To the west of the rapids,
the narrow navigation channel becomes more realistic when the extent of
the shallows on the north shore is seen. The land and rapids are flat (no
data), and the angle of the 3D visualization makes the streets on the north
shore, and structures of the locks appear to float in space. This viewing
angle somewhat shows the width of the shallows at Sault Ste. Marie on
the Canadian shore, necessitating the construction of longer and floating
docks to reach deeper navigable waters. Other viewing angles enhance
the dredging leading into the three shipping locks.

Conclusion
Data visualization using GIS technology provides new ways of seeing
the past and enhances the geographic knowledge of a region (Knowles,
2002). The 400 years of cartography depicting the St. Marys River
progresses naturally from terrae semicognitae to terrae cognitae
knowledge as explorers temporally gained more geographic knowledge.
Using GIS to spatially align multiple map sources to the same coordinate
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system enhances the changing geographical patterns with onscreen
visualization.
The spatial details of the St. Marys River changed from two islands
representing the rapids in 1612, to 19th century terrae cognitae knowledge
of the channel morphology. However, the detailed bathymetry depicted
on the historic snapshots is difficult to translate mentally into the landscape
that it represents. Today’s ‘digitally visual’ society finds that history and
geography are easier to perceive and understand with vivid graphic
representations of reality (Knowles, 2002). Using GIS technology, the
historic bathymetry depicted on the St. Marys River charts becomes viable
for data visualization.
The creation of DEMs enables a contemporary depiction of the 19th
century channel as a way of illustrating the morphology of the channel.
The models visually depict the increased amount of terrae cognitae
knowledge of the culture, terrain, and chronology of channel modifications
on the river. DEMs of Bayfield’s 1825 channel show the unaltered river,
while the 3D TIN of the 1913 boundary map shows the last of the major
channel changes on the river. The layering of maps in GIS enables temporal
and visual comparisons between maps. Comparing DEMs with the original
bathymetric data shows that historic bathymetry can be interpolated to
accurately reconstruct a geographic feature. Using 3D models that can be
viewed from any angle enhances the visualization of the underwater
topography, and helps the viewer to understand the actual morphology of
the historic channel.
Comparing visual models of the St. Marys River channel yield
snapshots of change that improve the window of knowledge regarding
the chronology of regional 19th century channel change. Cultural aspects
of the region are enhanced when terrestrial details are combined with
other data visualizations. The gathering of data into a temporal HGIS
provides a platform from which other regional historical and contemporary
cartography can be added to the sequence for storage and future analysis.
Using GIS facilitates historical inquiry, and data visualization is one way
of illustrating and enhancing the history of the region. Data visualization
contributes to the progression of spatial knowledge and channel change
of the St. Marys River.
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