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Standardization

Numerous small and large variations in lines allow mapmakers to communicate all sorts of facts, stories, and concepts. A thin line
may mark a minor road; an undulating line may track a river; and a straight line along the edges will often give the map itself a
border. Although these lines now seem obvious, mapmakers developed these conventionalized, but still flexible, symbols slowly
over time. By standardizing these symbols, texts that direct mapmakers how to use lines spread a European tradition of mapping
throughout the world. The amazing variety in types of lines is most apparent in texts that explicitly teach mapmaking, a few of
which you can see in these examples.

) ) A Language of Lines
Laying Out Lines
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Laying Out Lines

Artist Joseph Enthoffer

Title “Conventional Signs for Topography” in Manual of Topography and Text-book Of
Tropographical Drawing; For the Use of Officers of the Army and Navy, Civil Engineers,
Academies, Colleges, and Schools of Science

Year 1870
Dimensions 31 x38cm
Medium Engraving

Location Newberry Library

In this US Coast Survey manual, engraver Joseph Entoffer
carefully detailed the colors, shapes, and types of lines
mapmakers should use to mark features important for military
purposes. To help standardize surveys of thousands of miles of
territory, federal and military institutions funded and

Laying Out Lines

published atlases, manuals, and textbooks as a guide. Manuals
like Entoffer’s highlight that what may seem like universal

cartographic principles were purposefully designed by past
mapmakers.
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A Language of Lines

Artist United States Geological Survey
Title Topographic Maps

Year 1950

Medium Lithography

Location Newberry Library

Even as institutions evolved, they continued to standardize
lines. AlImost a century after Joseph Entoffer published his
work with the US Coast Survey, another federal agency, the US
Geological Survey continued to create topographic maps of
the country. In the large surveys spanning thousands of
sheets created by the US Geological Survey, mapmakers and

A Language of Lines

readers alike needed reminders of the subtle differences in
lines. Responding to changes in technology and new mapping
needs resulting from the second World War, such as aerial
photography, mapmakers added their own recommendations
on how to best use lines.
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Altitude

Beginning in the eighteenth century, mapmakers in Europe and the Americas experimented with how lines could represent
depth and altitude on a flat page. These lines replaced, but also sometimes mimicked, the earlier convention of drawing small
hills and mountains on maps. These techniques, most notably hachure lines and contour lines, met the dual demands that a map
be both scientific and visually engaging.

Hachure lines run parallel to the slope. Short, thick strokes show a steep pitch and long, thin strokes show a gradual incline.
Mapmakers often combine hachure lines with crosshatching—the network of intersecting lines artists use in printmaking to
create shading—to enhance the illusion of depth. Contour lines, in contrast, run perpendicular to the slope. Each contour
indicates a consistent change in altitude and is often paired with a numerical key for mathematical precision.

The First Contour Lines Shadows and Hachure
Look Down Lines
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A Hill “Face” with
Contour Lines
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The First Contour Lines Look Down

Artist Philippe Buache
Title “Carte Physique ou Géographie Naturelle de la France” in Cartes et tables de la
géographie physique ou naturelle

Year 1770

Dimensions 39 x50 cm

Medium Hand-colored engraving

Location David Rumsey Historical Map Collection
As geographer to the French king, Philippe Buache the English Channel. His commitment to these contours even
experimented with techniques for communicating scientific extended outside of the edge of the map itself as the contour
discoveries about the world. In making this map, he first of the lowest shelf slips off the map into the margin of the
developed the method of contour lines to show the depth of page.

The First Contour Lines Look Down
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Shadows and Hachure Lines

Artist Paul Monnier and Gabriel Cyprien Le Bourguignon-Duperré
Title Plan du Cul-de-Sac Marin (Ile de la Martinique)

Year 1828

Medium Engraving on paper

Location Newberry Library

By manipulating and layering hachure lines and cross-
hatching, this French nautical chart of Martinique raised the
mountains above us as if we were entering the harbor
ourselves. Thousands of individual hachure lines of different
lengths and weight combine with the illusion of shadows
falling to the east to make the steepest peaks feel like they jut

Shadows and Hachure Lines

off the page. Fittingly, however, the naval mapmakers
reserved the most precise representation of elevation for the
sea. The numbers scattered throughout the bay, although
unillustrated by any hachure or shadow lines, marked the
waters’ depths for mariners most concerned with staying
afloat.
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Marie Tharp’s New Kind of Line

Artist Marie Tharp and Bruce Heezen

Title Physiographic Diagram, Atlantic Ocean (Sheet 1)

Year 1957

Dimensions 77 x 142 cm

Medium Offset lithography

Location David Rumsey Historical Map Collection
How do you convince the world that the ocean floor actually Tharp turned data taken along the surveying ship’s path into
rumbles with a tumultuous topography? Oceanographer an exaggerated, jagged elevation. These lines, extrapolated
Marie Tharp discarded contour and hachure lines for a and rendered pictorially to fill the whole map, enlivened the
method that blended sonar data and pictorial mapping. Its newly discovered Mid-Atlantic Ridge.

foundation, though, was still a line. As these diagrams explain,

Marie Tharp’s New Kind of Line
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Bruce Heezen, Marie Tharp, and Maurice Ewing, ‘The Floors of the Ocean,’ The
Geological Society of America Special Paper 65. Newberry Library
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With the rise of color printing in the late-nineteenth century,
mapmakers turned to color-coded contour lines. Whether on
technical maps of the United States Geological Survey or on

A Hill “Face” with Contour Lines

Artist

Title

Year

Dimensions

Medium

Location

Ed Fairburn

Untitled, in Borrowdale, United Kingdom
2017

21x26cm

Acrylic on found paper

Newberry Library

touring guides like the one used by this artist, color-coded painting.
contour lines have become a standard way to represent

30

altitude. Artist Ed Fairburn, as he describes it, “hijacks” the
common rules of maps. He alters details and patterns to make
portraits by blending together the rules of cartography and

ALTITUDE
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Networks

Whether rivers or roads, train tracks or flight paths, the network of lines on a map makes the world seem easily accessible—or
overwhelmingly complex. Built, manicured, or hypothetical, these network lines give maps the power to help us imagine moving
through the world. They can empower us to set off into an unfamiliar city. They have also emboldened European colonizers to
reach farther and farther to conquer and extract. Taken as a whole, a network of lines on a map makes connectivity seem

inevitable and permanent. But, as the artists in this section reveal, those lines can never quite escape the evidence of the
network'’s contingency and frailty.

Lines Redefine Space Lost on the Road
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Ripped Paper or Flowing
River?
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An Overwhelming
Network

39



David Rumsey Historical Map Collection



Lines Redefine Space

Artist Massimo Vignelli

Title The Metropolitan Transportation Authority revised map of the rapid transit facilities
of New York City Transit Authority

Year 1972

Dimensions 45 x45cm

Location David Rumsey Historical Map Collection
When travelers aren’t following every turn, cartographers can edition to 1978 before New Yorkers clamored for more faithful
take geographic liberties to represent an interconnected street-level geography. But the 2025 New York subway map

network. Massimo Vignelli brought a minimalistic approach to returned to a similar design.
New York's subway system. His map only lasted from this 1972

34 NETWORKS
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Lost on the Road

Artist Robert Rauschenberg

Title Untitled print #47 from Tares

Year 1972

Dimensions sheet 83 x 60 cm

Medium Collage of printed maps and magazine and newspaper clippings
Location Newberry Library

Robert Rauschenberg'’s collage mixes together twentieth-
century ephemera, including maps and magazine
advertisements. By juxtaposing pieces of road maps at odd
angles, Rauschenberg seamlessly connects the roads around
South Bend, Indiana, and Pittsburgh, Pennsylvania—two cities

36

hundreds of miles apart. This collaging of maps uses the
consistency and interchangeability of network lines to subvert
the maps’ own geography. Rauschenberg focuses our
attention on how the maps communicate instead of the places
they depict.
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Ripped Paper or Flowing River?

Artist Joseph F. W. Des Barres

Title “A Plan of the Delawar River” in The Atlantic Neptune

Year 1780

Dimensions 82-88 cm

Medium Hand-colored engraving and etching

Location Newberry Library
Is that a river or a tear in the paper? Look closely at the lower when you take a wider view of that area of the map. Joseph
center of the map. The line heading west from Crumb Creek Des Barres’s charts were widely used guides to the shores of
shows a river but what it intersects is the illusion of ripped North America. They were also experiments in the plasticity of
paper. Close up, the two kinds of lines are indistinguishable. lines as subversive as the work of any artist.

You can see where the illusion ends and the river begins only
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An Overwhelming Network

Artist Rand McNally

Title “Kentucky—Tennessee” in Rand McNally road atlas of the United States, Canada and
Mexico

Year 1951

Dimensions 40 cm

Medium Offset lithography

Location Newberry Library
Twentieth-century road maps present a dream of a free- states, time zones, and rivers. Up close, the map illuminates
flowing, interconnected network. Lines of all types show you possibilities. But, from a distance, the promise of an accessible
how to get around: some vary in color and thickness world becomes one overwhelming mass of tendrils.

depending on the size of the road while others show counties,
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Journeys

The practice of using journey lines to connect a trip’s start and end points as a continuous path grew in popularity in Europe
starting in the seventeenth century. In their most radical form, journey lines can totally reshape the map. Strip maps, for
instance, create a straight journey line but don’t keep north at the top, instead adjusting cardinal directions throughout the map.
Journey lines became especially prolific on maps illustrating travel literature as that genre grew in popularity in the late
nineteenth century. In these maps, journey lines could memorialize an ephemeral experience and recreate, at least in our

imagination, that same trip. In doing so, the journey line offers a tool for exploring the relationship between time, geography,
and shared human experience.

Lines Shape Imagined Technology Shapes
Journeys Journey Lines

43 45

Tracking Expeditions
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Listen to the Line
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Lines Shape Imagined Journeys

Artist

Title

Year

Dimensions

Location

John Ogilby
‘The Continuation of ye Road from London to Barstable’ in Britannia, Volume the First

1675
33x46cm

David Rumsey Historical Map Collection

The first of its kind, European mapmakers quickly imitated this Ogilby’s guidebook targeted growing interest in road travel,

strip map atlas of England and Wales created by Royal introducing viewers to the “flourishing kingdom” by providing
Cosmographer, John Ogilby. Strip maps depict journeys as them with a bird’s-eye perspective of an imagined journey. But
straight lines, just like a smart phone app provides to do so, Britannia rotated the cardinal directions on each
navigational directions. The orienting points on the map are roadmap and prioritized each map’s line over accuracy in the
not north and south, but instead the journey's start and end. roads’ shape.
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Strip maps that depicted a single journey line continued to be
popular, especially in the 20th century with the rise in
popularity of the automobile and the growing tourism

Technology Shapes Journey Lines

Artist

Title

Year

Dimensions

Location

Guias Escalada

‘Mexico a Veracruz’ in Mexico
ca. 1938-39

23 cm

Newberry Library

industry. As in Britannia, the orienting points on the map are tourists via automobile.
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not north and south, but instead the journey’s start and end.
This guidebook for Mexico uses journeys to portray the
country as united along convenient lines, easily traversable by
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Tracking Expeditions

Artist

Title

Year

Dimensions

Medium

Location

Hydrographic Office of the Admiralty
Chart of the South Polar Sea

ca. 1841

63 cm diameter

Engraving with manuscript notes in pencil and red and blue ink added by John
Edward Davis.

Newberry Library

On board James Ross’s expedition to the Antarctic in the early expeditions, as far back as those of James Cook in the 1770s. If
1840s, John Edward Davis meticulously tracked the progress of ~ you examine the journey lines on the map, you can see Davis

the journey while noting new coastal and glacial features and often marked each day of a journey in minute detail with
routes of other recent expeditions. His hand-drawn lines points marking days and months. These annotations reveal
extend and intersect the map's printed lines marking past the accretion of scientific knowledge in harsh conditions.
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Map created by John Cage for his musical score, A Dip in the Lake: Ten Quicksteps, Sixty-two Waltzes, and Fifty-six Marches for
Chicago and Vicinity. MCA Chicago.



Cover from the score for John Cage’s A Dip in the Lake



Page from the score for A Dip in the Lake



Listen to the Line

Artist John Cage

Title A Dip in the Lake: Ten Quicksteps, Sixty-two Waltzes, and Fifty-six Marches for Chicago
and Vicinity

Year 1978

Dimensions 141.6x111.1 cm

Medium Felt-tip pen on printed map

Location The Museum of Contemporary Art Chicago

If Chicago were a symphony, who would perform it? With this
unconventional score, composer John Cage invites us to listen
to the city. Cage's score consists of 128 sets of addresses (or

430 addresses)—labeled quicksteps, waltzes, and marches for

the number of beats in a measure—in the larger Chicago area.

The score provides no specific instructions on what to do with
these addresses. Cage also produced a map with the score
where each line connects these randomly generated
addresses. The sets of addresses are sometimes immediatley
provocative such as waltz 12 connecting the City of Chicago
Correctional Farm, the Oakbrook Polo Club, and the far South
Side; but, more often, they require both a map and a spirit of
adventure.

To perform part of this score, we chose one set of addresses
from each of the Quicksteps, Waltzes, and Marches that
connected in ways that seemed walkable or traversable by

public transit. We recorded sound on our phones as we moved

52

between these places and then used a set of random
operations with a deck of cards to select from these hours of
sound. The Quickstep, Waltz, and March each has two, three,
or four sections. The random operation determined how long
each section would be and where the section would start from
the master recording.

Privacy policy
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https://soundcloud.com/david-weimer-622550686
https://soundcloud.com/david-weimer-622550686/john-cage-a-dip-in-the-lake
https://soundcloud.com/david-weimer-622550686/john-cage-a-dip-in-the-lake
https://soundcloud.com/pages/privacy
https://soundcloud.com/david-weimer-622550686/john-cage-a-dip-in-the-lake

Folds

Not all lines on maps are made by a cartographer. When maps are repeatedly folded and unfolded and stuffed into pockets on
trips, they develop another grid of lines just as enduring as those in ink. Evidence of these lines of use reminds us that maps are
more than just objective representations of facts but viewpoints into different understandings of place that carry their own
imperfections and histories. For contemporary artists, these inkless lines evoke the unwritten rules that have shaped heavily
segregated cities like Chicago and Detroit. Redlining, a term that refers to policies of race-based housing discrimination in US
cities, is rarely visible as a bright line on a map. Like lines from folds, lines of segregation and discrimination instead only become
visible when we understand how people actually live in these cities.

Unfolding a River

Lines of Use

54 56

Connections Across
Folds
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Lines of Use

Artist Thomas Tegg

Title Tegg's new plan of London, &c with 360 references to the principal streets, &c.

Year 1831

Dimensions 35x60cm

Medium Hand-colored engraving on paper, dissected and mounted on linen

Location Newberry Library
The more people traveled with maps, the more they needed rips. Look carefully at this example of a map of London: how
them to fit in small places. For 19th-century city maps, owners do the folds interact with the other lines on the map? When
often cut maps into rectangles and pasted them to a sturdy was the last time you folded and unfolded a map?

fabric so they could repeatedly fold them without unexpected

Lines of Use 55
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Unfolding a River

Artist Wasser- und Schiffahrtsdirektion Sud

Title Karte der Bundeswasserstrassen 1:10,000: Verkehrskarte. Donau

Year 1975

Medium Offset lithography

Location Newberry Library
A neat street grid in a folded road map may tame a bustling Through a series of carefully engineered folds, this map pours
city, but an unruly river is harder to control. Instead of fighting out into the shape of a sixty-mile section of the Danube,
the bends of the river, this German agency decided to let the between Isarmindung and Regensburg.

map follow the river rather than the river adjust to the map.

Unfolding a River 57



Image captured during an installation of Tonika Johnson’s Folded Map Project Tonika Johnson.



Connections Across Folds

Artist Tonika Johnson
Title Installation of the Folded Map Project
Year ca. 2017

In the Folded Map Project, Tonika Johnson uses a map of
Chicago folded along a main city artery to explore segregation.
Streets across the whole city are numbered north and south
from Madison Street in the Loop. This system creates sets of
address pairs like the 6900 block of North Ashland in Rogers

Connections Across Folds

Park and the 6900 block of South Ashland in West Englewood,
which Johnson uses as a structure to unpack the ongoing
legacy of segregation in Chicago. Her work prompts us to
consider how we can take action to shape our cities today.
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Boundaries

Boundaries can be some of the simplest and most provocative lines on a map. These lines ask us to accept political borders as
being as natural to the landscape as a mountain range. They are supposed to definitively mark long-lasting—if not permanent—
political divisions. Most of all, they claim to constitute a national identity for those within them. At the same time, as maps like the
one of nineteenth-century Louisiana in this section highlight, these boundary lines make concessions when unruly natural,
geographical features interrupt them; they frequently change in response to global events; and they cannot tell the whole story
of the historical, cultural, or political loyalties of the people within them. In their search for permanence, these boundary lines

often end up exposing their own limitations.

Inventing Borders Boundaries to Challenge
History

61 63

The (Mostly)
Rectangular Survey
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Inventing Borders

Artist J. Gabrys

Title Carte ethnographique de I'Europe

Year 1918

Dimensions 81 x 107 cm

Medium Chromolithography

Location Norman B. Leventhal Map & Education Center
At the end of World War I, some politicians like Lithuanian areas with ethnic diversity and historical complexity,
Jouzas Gabrys used ethnographic maps to argue that Europe foreshadowing future conflicts.
had natural, ethnic borders that should dictate its new political ) )
borders to secure international peace. But, in this map, For an example of the binary logic of borders, look at the
Gabrys’s argument about ethnic nation-states still relied on border of Slovakia and Hungary, where alternating lines of
the binary logic of boundaries to redraw nations. His green and yellow show an area split between two ethnicities,
dependence on boundary lines inscribed majority rule over preventing representation of other ethnic groups in the area.
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Boundaries to Challenge History

Artist

Title

Year

Dimensions

Medium

Location

Antonio Garcia Cubas

Carta general de la Republica Mexicana
1863

125x 146 cm

Hand-colored lithography

David Rumsey Historical Map Collection

"entre nuestra nacién y la vecina no existe otro
lindero que una simple linea matematica

salve 4 la Republica!!!"

("Between our nation and its neighbor exists no

boundary except a simple mathematical line ... God

save the Republic!")

Antonio Garcia Cubas’s Carta General was the first national,
published map of Mexico made in Mexico by a Mexican
cartographer. But instead of one northern border, it has two!
After the Mexican-American War (1846-48), the US and Mexico
agreed on different borders in treaties signed within six years.
Both treaties forced Mexico to cede much of its territory, but
they differed in whether the dividing line should follow the Gila
River. In the quotation above, written toward the end of his

-Antonio Garcia Cubas, Diccionario geogrdfico, career, Garcia Cubas expressed his concern over the lack of a
histérico y biogrdfico de los Estado Unidos Mexicanos, clear, natural geographic border between Mexico and a land-

1898.

hungry United States to the north that resulted from these
treaties. Can you find where the two borders diverge on the
western third of the map?

BOUNDARIES
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The (Mostly) Rectangular Survey

Artist William J. McCulloh

Title Map of Louisiana Representing the Several Land Districts

Year 1858

Dimensions 39x41cm

Medium Hand-colored lithography

Location Newberry Library
In 1785, the US government began to survey land based on expansion. But geographic features—like rivers—and older
systems of rectangles. The US General Land Office used this administrative systems—like parishes established by the
method to create standardized parcels of land that could be French—disrupted this seemingly simple grid. Up close, these
easily sold as part of the US colonial project of westward ruptures unsettled the order projected from afar.
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Rhumb Lines

Rhumb lines gave a rational order to the mysterious depths. From the Spanish rumbo for a defined path, the rhumb line directed
mariners along a constant cardinal direction. Guided by a rhumb line, a captain could set a course using just a compass, which
was crucial when measuring longitude at sea was almost impossible. Rhumb lines were so important for so long that by the
eighteenth century they were simply part of how many maps depicted water. For centuries, maps that were never made to go to
sea or even to plan sea routes still incorporated rhumb lines because readers would be confused without them.

Lines All Over the Map Decorative Lines

68 70

It's Not You, It’'s the
Line
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Lines All Over the Map

Artist R. Mount and T. Page
Title A Generall chart from England to Cape Bona Esperance with Newfoundland and Brazile
according to Mr. Edw. Wrights projection

Year 1720

Dimensions 447 x 563 mm (neat line), on sheet remargined to 486 x 596 mm

Medium Engraving on paper

Location Newberry Library
Rhumb lines are supposed to guide you. But they can be Page’s map are straight, seemingly straightforward lines, they
overwhelming at the poles where every line of longitude quickly overpower all other information at sea so that you

intersect at one point. Although the rhumb lines on Mountand  might almost forget you're looking at a map at all.

Lines All Over the Map
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Decorative Lines

Artist Jan Jansson and Nicolaes Visscher
Title Nova et accvrata Poli Arctici : et terrarum circum Iacentium descriptio
Year 1690
Dimensions 41x52cm
Medium Hand-colored engraving
Location David Rumsey Historical Map Collection
Early European mapmakers began to include rhumb lines in fireside. Swirling and converging on the North Pole in this map
nautical charts for navigators to use to follow a trajectory by Jan Jansson, the rhumb lines turn into a geometric
along or parallel to a single line. But some of these charts and abstraction, showing how rhumb lines could work as a
atlases were ornately decorated and never left the cozy decorative element rather than just as a tool.

Decorative Lines
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It’s Not You, It’s the Line

Artist Theunis Jacobsz

Title “Lapland” in The lightning columne, or, Sea-mirrour
Year 1711

Dimensions 44 cm

Medium Engraving

Location Newberry Library

This page includes a large map and two inset maps with north,
as the compass roses show, in different directions on each
map. But the rhumb lines blithely extend beneath the insets’
borders and connect these compasses. With little warning,

It’s Not You, It’s the Line

what is southwest in Lapland becomes northwest near the
Kosa river! The mapmaker’s loyalty to what a map with rhumb
lines should look like undermines the meaning of the lines
themselves.
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Graticules

Even when we cannot see them, graticules provide the basis for modern mapping. Encompassing the whole grid created by lines
of longitude and latitude, graticules are the scaffolding that holds the rest of the map in place. The reintroduction of polymath
Claudius Ptolemy’s (100? AD - 170? AD) system of mapping with graticules fundamentally changed how Europeans created maps
beginning in the fifteenth century. Ptolemy’s methods led to centuries of experimentation with mathematical projections. With
different projections of the sphere of the Earth onto a flat piece of paper, this grid bends and stretches to preserve the
mathematical relationship between locations on the map.



p138 from the 1535 edition of Ptolemy’s Geographicae enarrationis libri octo. Newberry Library



How to Rule the World

Measuring the World
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How to Rule the World

Artist

Title

Year

Dimensions

Medium

Location

US Coast and Geodetic Survey

Equatorial azimuthal equidistant projection
ca. 1940-1949

86 x 86 cm

Offset lithography

Norman B. Leventhal Map & Education Center

Like a skeleton in the back of an anatomy classroom, this map straight lines in this particular projection are the equator and
shows how the world is put together without showing the the central line of longitude. Out of context, though, its lines
living matter. As part of a series that demonstrates how are reminiscent of an abstract spirograph drawing.
graticules move within different map projections, the only
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Longitude and Latitude Become Popular

Artist Ferando Bertelli and Pablo Forlani

Title Universale descrittione di tutta la terra conosciuta fin qui

Year 1565

Dimensions 41 x75cm

Medium Hand-colored engraving

Location Newberry Library
A prominent mapmaker in Verona, Italy, Paulo Forlani helped lines on the map both helped people take advantage of the
popularize what we now think of as a standard world map: one  map’s mathematical qualities and also assured users that the
that is oval or rectangular and held together by parallel, map was accurate and trustworthy.

horizontal lines and sloping vertical lines. Emphasizing these
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Measuring the World

Artist Unknown

Title Horizon de Paris dedié a son Altesse Monseigneur I'Archeveque de Cambray, Pair de
France, Prince du S. Empire, Comte du Cambresis

Year 1739
Dimensions 48 cm diameter on sheet 61 x 84 cm
Medium Hand-colored engraving

Location Newberry Library

The flexibility of graticules and the mathematical basis of map globe using measurements of longitude and latitude. This
projections allowed mapmakers to tailor their maps to specific structure made the whole world appear as something you
needs. This map, for instance, centers the whole world on could know without getting up from a comfortable chair
Paris. Its lengthy text explains how to precisely measure the overlooking the Seine.

distance between the French capital and any place on the
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