
Number 87, 2017

The Journal of

Cartographic Perspectives



Cartographic Perspectives
The Journal of

Number 87, 2017

I N  T H I S  I S S U E

Cartographic Perspectives, Number 87, 2017    | 1    | 1 

3

5

74

76

75

79

29

36

9

37

82

Off Course: A Creative Exploration of Cartography, Cuisine, and Narrative
Preethi Balakrishnan, Kelsey Boylan

Mapping and Modeling Weather and Climate with GIS
reviewed by Mark Denil

Making Spatial Decisions Using GIS and Lidar: A Workbook
reviewed by Greg March

American Capitals: A Historical Geography
reviewed by Russell S. Kirby

Cartographic Japan: A History in Maps
reviewed by Mark Denil

GeoDataHub @ Auckland
Igor Drecki

Enhance Productivity in Illustrator with Scripts and Shortcuts
Jamie Robertson

Beer-trail Maps and the Growth of Experiential Tourism
Alison E. Feeney

Amy L. Griffin

A Thank-You, Long Overdue
Tom Koch

Instructions to Authors

LETTER FROM THE EDITOR

OPINION

PEER- REVIEWED ARTICLE

VISUAL FIELDS

REVIEWS

CARTOGRAPHIC COLLECTIONS

PRACTICAL CARTOGRAPHER'S CORNER



Cartographic Perspectives, Number 87, 2017    | 2 

I S S N  1 0 4 8 - 9 0 5 3  |  w w w. c a r t o g r a p h i c p e r s p e c t i v e s . o r g  |  @ n a c i s _ c p

A B O U T  T H E  C O V E R :  Recolored detail from page 17 of Off Course: A Creative Exploration of 

Cartography, Cuisine, and Narrative, by Preethi Balakrishnan & Kelsey Boylan. The entire book can be 
found in Visual Fields, beginning on page 37. 

C O PY R I G H T  A N D  L I C E N S I N G :
©2017 North American Cartographic Information Society. 2311 E. Hartford Ave, Milwaukee, WI 53211.

Unless otherwise noted, CP’s contents are licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License. 

To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

The opinions expressed herein are those of the author(s), and not necessarily the opinions of NACIS.

E D I TO R I A L  B OA R D

Sarah Battersby 
Tableau Software

Raechel Bianchetti 
Michigan State University

Cynthia Brewer 
The Pennsylvania State University

Matt Dooley 
University of Wisconsin–River Falls

Matthew Edney 
University of Southern Maine 
University of Wisconsin–Madison

Sara Fabrikant 
University of Zürich

Patrick Kennelly 
LIU Post

Fritz Kessler 
The Pennsylvania State University

Bernhard Jenny 
Monash University

Mark Monmonier 
Syracuse University

Ian Muehlenhaus 
University of Wisconsin–Madison

Michael Peterson 
University of Nebraska at Omaha

Anthony Robinson 
The Pennsylvania State University

Robert Roth 
University of Wisconsin–Madison

Cartographic Perspectives

A S S I S TA N T  E D I TO RE D I TO R

S E C T I O N  E D I TO R S

Daniel P. Huffman 
somethingaboutmaps 
daniel.p.huffman@gmail.com

Amy L. Griffin 
RMIT University 

amy.griffin@rmit.edu.au

CARTOGRAPHIC COLLECTIONS 
Terri Robar 
University of Miami Libraries 
trobar@miami.edu

REVIEWS 
Mark Denil 
cp_book_reviews@hotmail.com

VIEWS ON CARTOGRAPHIC 
EDUCATION 
Fritz Kessler 
The Pennsylvania State University 
fck2@psu.edu

Editorial Board: Mathew Dooley, 
Tanya Buckingham

PRACTICAL CARTOGRAPHER'S 
CORNER 
Alex Tait 
National Geographic Society 
atait@ngs.org

VISUAL FIELDS 
Matt Dooley 
University of Wisconsin–River Falls 
mapdooley@gmail.com

The Journal of

http://www.nacis.org
http://twitter.com/nacis_cp
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:daniel.p.huffman%40gmail.com?subject=
mailto:amy.griffin@rmit.edu.au
mailto:trobar%40miami.edu?subject=
mailto:cp_book_reviews@hotmail.com
mailto:fck2%40psu.edu?subject=
mailto:atait%40ngs.org?subject=
mailto:mapdooley@gmail.com


Cartographic Perspectives, Number 87, 2017    | 3 

The 37th NACIS Annual Meeting was recently held in Montréal, Québec, Canada, a 
long-overdue visit to the northernmost country in our region. As a time when many of 
our organization’s members are able to meet in person, establishing friendships and col-
laborations both personal and professional, it is a highlight of the cartographic year for the 
NACIS organization. I know that for quite a few attendees, these personal interactions at 
the meeting have changed the way they think about their work or inspired new projects. The 
opinion piece in this volume speaks about one such experience from one of our members, 
Tom Koch, and his participation in a panel discussion on morals, ethics, and cartography at 
the 2005 Annual Meeting. I hope that reading his piece might prompt you to reflect on your 
own experiences at past meetings, and how you have found them to be of value. For those of 
you who have not yet been able to come to a meeting, I hope it might inspire you give it a 
try at the 2018 meeting in Norfolk, Virginia. If cost is a barrier, I encourage you to consider 
applying for a NACIS Regular or Student Member travel grant.

While re-reading the opinion piece in advance of writing this letter, I began to notice other 
connections to discussions at past NACIS Annual Meetings on the topic of ethics and 
cartography. First and foremost was Steven Holloway’s concept of “Right Map Making,” 
which encapsulates some of his ideas about ethical map-making, and which was published 
as a letterpress broadside and distributed to attendees at the 2007 Annual Meeting. For 
those of you who were not there in St. Louis, you can see a copy of this text at Steven’s 
website (www.tomake.com/rightmapmaking.html). Revisiting Steven’s text then led me 
to think about the organization’s Corlis Benefideo Award (nacis.org/awards/corlis-bene-
fideo-award), which honors mapmakers who “make maps for a future to be possible,” to 
quote Steven Holloway. The perturbations of one presentation or session sometimes travel 
much wider and deeper than one might guess.

One of my goals as Editor is to help to bring some of the meeting’s richness into the journal 
for those of our readers who were unable to be in attendance for one reason or another. One 
way in which we are working to do that is through enriching the video recordings of presen-
tations given at the meeting with a contextual piece and additional resources provided by the 
presenter. Our first experiment with this was a piece by Emily Eros, based on a presentation 
from the 2016 Annual Meeting, published in Issue 84 last year. In this volume's practical 
cartographer's corner, Jamie Robertson speaks about enhancing his productivity when 
working with Adobe Illustrator to update hundreds of bicycling maps at the Adventure 
Cycling Association. While listening to Jamie’s talk in Montréal, the NACIS member next 

L E T T E R  FR O M  T H E  E D I TO R

http://www.tomake.com/rightmapmaking.html
http://nacis.org/awards/corlis-benefideo-award
http://nacis.org/awards/corlis-benefideo-award
http://doi.org/10.14714/CP84.1382
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to whom I was sitting commented that what he learned in that one presentation would more 
than save him more than the cost of attending the meeting in increased productivity. So we 
hope to pass Jamie’s knowledge and experience on to a wider audience through the journal.

In CP 87, you will also find a peer-reviewed article by Alison Feeney, whose piece iden-
tifies an industry that is crying out for the skills that cartographers can bring—experiential 
tourism—in her piece entitled “Beer-trail Maps and the Growth of Experiential Tourism.”

In cartographic collections, Igor Drecki from the University of Auckland Library tells 
the story of how a digitization project in New Zealand has led to a number of new scientific 
discoveries through studies that were made possible by the improved accessibility to New 
Zealand’s cartographic heritage that the GeoDataHub is providing.

I take great delight in presenting Preethi Balakrishnan and Kelsey Boylan’s imaginative atlas, 
a fictional anthology of 13 maps about food and culinary pursuits, which is reproduced in 
full this volume’s visual fields contribution. We are grateful that they generously allowed us 
to publish the entire piece rather than a few isolated selections.

The works of three book reviewers complete CP 87. The first is Mark Denil’s review of 
Mapping and Modeling Weather and Climate with GIS. The second is Russel Kirby’s review 
of American Capitals, in which he concludes that maybe the topic doesn’t warrant a mono-
graph-length treatment. Gregory March assesses the strengths and weaknesses of a recent 
addition to the Making Spatial Decisions series from Esri Press, Making Spatial Decisions 
Using GIS and Lidar. Finally, Mark Denil is on double-duty in CP 87, also reviewing the 
Cartographic Japan: A History in Maps.

I encourage you to spend some time over the holidays perusing this latest volume of CP and 
wish you all happy mapmaking in 2018.

Amy L. Griffin 
Cartographic Perspectives Editor
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A Thank-You, Long Overdue

In 2005, I attended my first NACIS Annual Meeting. My 
attendance was as much from a desire to see Salt Lake 
City, Utah and hear the Salt Lake Tabernacle Organ, as 
it was to meet with others interested in cartography. And, 
too, I had the rather base desire to promote my book, 
Cartographies of Disease, then recently published.

What I did not expect was that the tone and tenor of the 
meeting and its conversations would set my research agen-
da for the next twelve years. While reading the proofs for 
the book whose origins were in that meeting, it seemed 
time to tender my thanks to the members of NACIS.

In those days, I was co-teaching Spatial Data Analysis for 
GIS at the University of British Columbia and working 
in gerontology and medical ethics, my other lines of re-
search and work. When ethics became a subject in some of 
the Salt Lake City discussions I was . . . intrigued. It had 
not occurred to me that questions about propriety would 
be a subject of interest to professional mapmakers. Then, 
during the Map-Off, a studio-like critique session, I used 
ethics as a way of critiquing the entries. That lead to sever-
al lengthy discussions with members about morals, ethics, 
and what they mean for working cartographers.

After the meetings, as well as a year of consultation 
and thinking, I published an article, “False Truths,” in 
Cartographic Perspectives (Koch 2006). Its intent was to 
create a way to talk in a non-academic, practical way about 
the issues that members had raised about ethics and appro-
priateness. That basic program and its ethical set-up be-
came a centerpiece of my teaching, thinking, and finally, 
writing over the next decade. The end result is a new book: 
Ethics in Everyday Life: Mapping Moral Stress, Distress, and 
Injury (Koch 2017).

What was clear to me from the start was that some 
NACIS members faced situations that were troubling. 
What should a mapmaker do when an assignment seemed 

biased, limited, or somehow antithetical to their own sense 
of right and truth? How can members reconcile their “pro-
fessional” duties—make the maps people request—and 
their personal duty as citizens? This isn’t a new question 
or one unique to the cartographic community. The litera-
ture calls it “moral stress,” and it is found in many parts of 
society. Today it’s central to discussions of post-traumat-
ic stress in first responders, military, and police. It’s also 
raised frequently in discussion of distress among medi-
cal workers—mostly doctors and nurses—whose sense of 
personal “agency” is restricted by professional directives 
(Jennings, Wert, and Morrissey 2016).

What I did not know in 2005 was the degree to which the 
concerns raised by NACIS members might (or might not) 
be the same as those raised by members of those seeming-
ly more critical, life-and-death professions. “False Truths” 
gave me the tools with which to ask this question not only 
in cartography and geography, but across a range of pro-
fessions. It turned out that the dilemmas of some NACIS 
members were the same as those faced not only by first-re-
sponders but also by graphic artists, journalists, statisti-
cians, and others.

Along the way, I made a fundamental and, to me, sur-
prising discovery: maps are a terrific medium to empower 
questions about ethics, morality, and how we act as indi-
viduals and citizens in the world. The old debate between 
“objective” and “persuasive” mapping falls by the wayside 
when one realizes that maps present our ideas about the 
world and what we think important in it.

Whatever the subject, data are gathered and then present-
ed at one or another scale of address to prove (or disprove) 
a thesis or idea. Maps are therefore no more or less objec-
tive than the ideas behind the collection and organization 
of the data. This isn’t a new idea, of course. Denis Wood 
argued something similar in his Power of Maps, for exam-
ple (Wood 1992). But in thinking about both mapping 

OPINION
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and ethics, what quickly became clear to me was that the 
ideas that dictate the form of the map carry implicit and 
sometimes explicit ethical arguments. No wonder NACIS 
members are sometimes queasy about an assignment when 
they are ambivalent about the nature of the work they are 
asked to graphically summarize.

The other thing about maps that was critical to this ex-
ploration is that they are always ecologies, always about 
things together rather than about this or that dataset alone. 
Mapmakers take a data table’s rows and fashion them into 
event classes that are then posted in a geography (politi-
cal jurisdictions, streets and roads, streams and rivers, etc.) 
that argues a relationship between these event classes and 
the environment at one or another scale. Often, two event 
classes are joined in an attempt to show causal effects 
(poverty and resulting disease, for example).

So, in examining this or that map from an ethical per-
spective, one sees ethical ideas for which data have been 
collected and presented based on a single point of view. 
This means we can use the map to interrogate the ideas 
behind the map and, sometimes, the data that were cho-
sen to support a singular point of view. A map, in short, 
doesn’t just show “x,” but places “x” in a geography based 
on ideas about the good or bad, the right or wrong of a 
thing. Ethics, in short.

Consider, for example, John Snow’s famous 1855 map of 
the ferocious cholera outbreak in his Soho neighborhood 
of London (Snow 1855). It is “scientific” in its promise 
of objective data. It “shows” cholera incidence during the 
late summer of 1854. But: what lies behind and beneath 
the mapping? It presented public data collected by the 
Registrar General to identify the extent and effect of chol-
era during the first weeks of the outbreak. That dataset 
was collected as part of the government’s obligation to its 
citizens to protect their health and in doing so to identify 
threats to the public good.

Snow’s map argued that cholera is exclusively waterborne 
and not airborne. That was the idea he was testing, and so 
in the map he identified a single central water source—
the Broad Street pump—as the likely origin of the out-
break. Why did he make this argument? Well, first, Snow 
was a physician who believed deeply in medicine as a 
Hippocratic, environmental discipline, and in the role of 
the environment in the health of peoples. His science was 
not disinterested but bound up in an ethical obligation to 

care, and for the social address of unhealthy environmen-
tal dangers.

But for Snow there was also a personal agenda. Yes, as a 
medical scientist he wanted to identify the specific cause 
of the disease that was ravaging his neighborhood, his 
nation, and, indeed, western countries generally. There 
is nothing wrong with ambition. But as his writings re-
peatedly demonstrated, Snow’s f ight to tame cholera 
owed to his past. In the first cholera pandemic he was 
an apprentice apothecary caring for mining patients near 
Newcastle-Upon-Tyne (Vinten-Johansen et al. 2003). He 
watched them die and was traumatized by his inability to 
help them. So in seeking a simple source of the disease he 
sought to address what had been medicine’s (and thus his) 
limits in treating people who came to him for health.

So the famous map of the Broad Street outbreak carries 
behind it a series of ideas. Its central thesis is, indeed, that 
cholera is waterborne and not airborne. But it—and other 
maps of the outbreak—also carried a commitment by gov-
ernment and by medical professionals to the health and 
welfare of citizens. That’s why the data were collected and 
made freely available. And in searching for the causes of 
cholera, Snow and other physicians held the idea that their 
duty was to identify the source of illnesses as well as to 
find the best treatments for their patients.

But because Snow was arguing a narrow thesis—cholera 
as a solely waterborne disease—his map did not include 

Detail of Snow's cholera map.
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the sewer lines and former plague areas that others be-
lieved were implicated in an airborne disease. So yes, the 
map’s data were objective, but they were limited by Snow’s 
thesis. Other maps, arguing other origin theories, were 
different. But behind all of these was the central ethical 
argument that both government officials and civil authori-
ties (for example the London Sewer Commission; Cooper 
1854), as well as physicians, were responsible for the health 
and welfare of peoples.

How do we know all this? Well, one can deduce it from 
the map and one can confirm it in the writings of Snow 
and his contemporaries.

MAPS ELSEWHERE

When one starts looking at a map’s underlying ideas, at 
its organizing thesis, one begins to see these things every-
where. Almost any map, or for that matter any graphic, 
can be similarly interrogated for both its meaning and its 
ideas of good and bad, right and wrong, and the ethics and 
the morals that support them. And so from the limited 
story of “False Truths” and the questions of NACIS mem-
bers, I began to look at maps in newspapers and science 
journals as not simply a geographic mapmaker but also 
as an ethicist. Why not? They are frequent publishers of 
maps.

In looking at maps as they are used I began to ask not only 
about the ethics of the map but the means by which a map 
may hide its truths. In this, I was fortunate. Alexandra 
Enders, then at the University of Montana, sent me a 
map of poverty in the United States by county. It wasn’t 
a particularly radical map; indeed, government websites 
permit the automatic generation of similar maps today. 
But, looking at the map, I wondered why I felt unmoved 
by it and by the legend’s statement that 12.5 percent of 
all Americans lived in circumstances that, by government 
definition, limited their ability to obtain daily necessities.

Well, what is the proper unit for discussions like this? Is it 
states or counties or something else? And in asking about 
where poverty is, we can also ask what does poverty mean 
and why do we care? Is this about nationalism—the prom-
ise of a “more perfect union” among equal peoples—or is a 
map of poverty simply the tallying of winners and losers in 
a capitalist scheme where nobody owes much to anybody 
else?

The poverty maps I reviewed open the door to questions 
about maps as a tool to look at the ethics of civil programs 
and policies in a range of subject areas. These included 
inequalities in educational funding in the United States, 
accessibility in public transit systems, and the ethics that 
supposedly direct United States graft organ transplant 
programs.

These were not new subjects to me. But what the NACIS 
meeting did was force me to review my previous work and 
reinterpret it in the context of ethics and moralities, per-
sonal and public. And so, in doing so, I was able to extend 
the work I had previously done.

CONCLUSION

Professional meetings serve many functions. Besides the 
obvious, they’re convenient ways to see new places, visit 
friends, and, of course, advance one’s career. But we some-
times overlook the truly important boon of a good con-
ference: the opportunity to think new thoughts and think 
differently about the things we already do competently. 
This is just a belated thanks to all those members who 
helped me do exactly that back in 2005, when I opened 
my big mouth and thought I understood the issues that 
were perplexing to others.

So . . . thanks.

Tom Koch is adjunct professor of (medical) geography at the 
University of British Columbia. His sixteenth book, Ethics 
in Everyday Life: Mapping Moral Stress, Distress, and 
Injury will be available in late 2017 from MIT Press.
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Beer-trail Maps and the Growth of Experiential Tourism

A well-designed map can influence tourists’ activities, yet tourist maps and their designs remain under-examined in the 
cartographic literature. Today, many Americans are traveling to indulge in new food and drink experiences, which can 
potentially increase revenues in other related tourist amenities. Specifically, travel to craft breweries is increasing, and 
tourism agencies throughout North America promote beer trails. This study identified 100 beer trails promoted by official 
tourism agencies, inventoried how many of those trails’ marketing materials included a map, and evaluated those maps 
using Quantitative Content Analysis (QCA) for common design elements. The overall goal of the project was to deter-
mine if the maps featured only the breweries or if they promoted visiting additional experiential activities that contrib-
uted to the creation of a sense of place, and that in turn, may provide potential benefits to the travel destination.

The results found that tourism agencies aggressively advertise local breweries, but the maps developed for beer trails 
significantly underutilize effective cartographic principles and do not promote other regional activities. Most trail maps 
were made with Google Maps, an effective tool for navigation, but one that often produced unbalanced layouts and did 
not use symbology to effectively emphasize tourist activities. Additionally, Google Maps tends to suggest travel on main 
roads or highways rather than smaller back roads that are more likely to host additional local activities. A limited number 
of maps were artistically designed to focus the viewer’s attention on the regional landscape and other available activities, 
but were designed in a highly generalized, cartoon-like style. Only two agencies mapped breweries along with suggested 
routes and additional activities using symbols, colors, fonts, and pictures appropriate for the age demographic of their 
market audience.

K E Y W O R D S : beer trails; craft breweries; tourism; quantitative content analysis; map design

I N T R O D U C T I O N
Tourism is a globally important, dynamic industry. 
It constantly changes based upon shifts in the popularity 
of different activities and interests, economies, politics, 
and the perceived value or condition of the destination. 
One of the recent changes in the US industry is the in-
creased number of Americans travelling to places where 
they can sample the food and drink from different regions. 
Not only can they consume the product close to where it 
is made, but they can also experience local traditions and 
customs. One such type of tourism destination is the craft 
brewery. The number of people traveling to enjoy a beer, 
see how it is made, learn something about the process, and 
even socialize with the brewer is on the rise. Craft beer 
tends to be consumed by a particular demographic, one 

that has some disposable income, available recreational 
time, and is likely to seek out experiential tourism activi-
ties (McLaughlin, Reid, and Moore 2014). “Tapping” into 
this consumer market offers regions surrounding brew 
trails the potential to create experiential tourist destina-
tions and generate additional income.

This study examined how often maps were used to en-
courage tourism surrounding prominent beer-producing 
regions in North America. Among those areas that did 
utilize a map, Quantitative Content Analysis (QCA) was 
used to determine if the maps were purely wayfinding 
tools, or whether they displayed other tourist attractions 
to market the surrounding region. Of the maps that did 

DOI: 10.14714/CP87.1383 PEER - REVIEWED ART ICLE
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promote the broader region, I asked what type of sym-
bolization and design techniques were used. The overall 
goal of the project was to assess if these tourism maps are 

contributing to the creation of a sense of place, and in 
turn, providing potential benefits to travel destinations.

I M P O R TA N C E  O F  TO U R I S M  M A P S
The tourism industry is highly competitive, with 
destinations being sold as branded, marketed products. 
Monmonier (1996) states that cartography and advertising 
can promote a clear, favorable image, and that marketing 
maps can be an effective, eye-catching tool. All maps have 
some bias (Wood 1992), but some can be more persuasive 
than others. Maps can greatly influence the success of a 
region (Ashworth 2011), for they play a significant role 
in how we discover, learn, and communicate information 
about the world. While maps should be fundamental tools 
used in planning a trip (Richmond and Keller 2003), they 
are an underutilized resource in tourism (Bailey et al. 
2012). Bailey et al. (2012) found that although most visi-
tors use maps to acquire spatial knowledge, many maps in 
informational brochures and at tourist kiosks suffer from 
poor design.

Tourism maps and their design remain under-examined 
in the literature of tourism geography and cartography. 
Unlike thematic or cadastral maps, Muehlenhaus (2011a) 
stated that persuasive maps are not well studied in the car-
tographic literature, and argued that the goal of persua-
sive tourist maps is different than more scientifically-ori-
ented maps. Del Casino and Hanna (2000) argued that 
this omission is in part because tourism maps are seen as 
blatant forms of advertising, with great aesthetic and car-
tographic license. Grant and Keller (1999) found the ne-
glect of tourist mapping in the academic literature surpris-
ing due to the importance of promoting destinations, and 
a map’s ability to contribute to both the production and 

perception of space. They argued that the fields of recre-
ation and tourism could greatly benefit by improving their 
maps to help create a sense of place and regional attach-
ment to the landscape. Hojman and Hunter-Jones (2012) 
found that most tourists conscientiously follow suggested 
routes, travel to recommended areas, and seek out other 
consumption activities and social experiences that are ad-
vertised. Maps, therefore, could be used to channel desired 
tourist activities.

The content and structure of tourism maps changes fre-
quently. Increasingly, people are using websites, social 
media, and smart phone apps to plan and book trips and 
excursions (Fuggle 2016); such digital technologies remove 
physical barriers and eliminate printing and distribution 
costs. Along with these recent shifts from printed bro-
chures to online maps, the types of activities promoted by 
such maps and the appeal of particular destinations con-
tinue to change over time. Martin (2011) provided histor-
ic evidence that representations of idealized activities and 
images changed over three decades of American tourism 
maps in the Caribbean. Schnell (2011) examined recent 
tourism guides from North America. Using quantitative 
content analysis, he found notable changes from 1993 to 
2008, including an enormous expansion in the promotion 
of activity-based experiential tourism centered on local 
food and agriculture. Usage of the keywords “local” in-
creased tenfold, “agriculture” tripled, and “farm” or “farm-
ers” quadrupled in tourist guides from the United States.

G R OW T H  I N  E X P E R I E N T I A L  TO U R I S M
Tourism is one of the fastest-growing businesses in 
the world, and many tourists, particularly Americans, 
enjoy their recreational time by traveling to places of food 
and beverage production to seek out new palate expe-
riences (Veeck, Che, and Veeck 2006). Variations in the 
language used to describe these experiences, such as gas-
tronomic tourism, food tourism, agritourism, wine tour-
ism, and beer tourism reflect a focus on the unique types 

of cultural experiences that a specific location’s food and 
drink can provide. Travelers journey to farms, vineyards, 
breweries, festivals, trade shows, and farmers markets to 
indulge their palate, while also immersing themselves in 
local traditions, cultures, economies, and communities. 
This experiential consumption creates enjoyment for the 
traveler that extends past the basic intake of food and drink 
to include education at the source of production, while 
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travelers also glean pleasure from the regional environs, 
recreational activities, and cultural lifestyles (Hojman and 
Hunter-Jones 2012).

The growth in experiential tourism corresponds to the 
larger farm-to-table movement. Food tourism fuels the 
notion that there is more to food than food itself, and that 
taken out of its geographic context, it loses its meaning. 
Schnell (2011) suggested that part of this growth can be 
attributed to recent food scares, such as mad cow disease, 
food recalls, and E. coli outbreaks. Meanwhile, Colton and 
Bissix (2005) stressed that the growth is a result of tourists 
seeking alternatives to patterns of hedonistic consumption. 
Additionally, with growing concerns of conflict, terrorism, 
and global economic meltdowns, many travelers yearn for 
an idyllic, rural vacation. This sector of the tourism indus-
try feeds on nostalgia for the vanishing rural past, and on 
many people’s affection for the countryside as our society 
becomes more urbanized. This growth of tourism can be 
seen as an extension of the neolocal movement described 
by Tuan (1991), as a conscious commitment to preserve 
and support local economies and social networks in an era 
of mass production and global consumption.

Many positive benefits come from experiential tourism. 
It has been hailed as a vehicle for regional development 
and strengthening local production (Everett and Slocum 

2013). Tourism can potentially raise local incomes while 
offering consumers local products, education, recreation, 
and socializing opportunities. The notion of eating locally 
suggests unique choices produced in an ecologically friend-
ly, sustainable way and implies empowering self-sufficient 
people. The region surrounding such tourist activities can 
potentially experience increased revenues for other relat-
ed businesses such as hotels, gift stores, and gas stations. 
Ferreira and Muller (2013) described the growth in wine 
tourism as a driver of economic and social development in 
rural areas because of the collective lifestyle experiences.

Wineries, distilleries, and breweries are at the forefront 
of this growing industry. Parts of Europe and North 
America, such as Bordeaux, France; Tuscany, Italy; and 
the Napa Valley, California, have established themselves 
as experiential tourist regions, but Carmichael and Senese 
(2012) reported that lesser-known areas are also see-
ing rapid growth in the tourism and experiential sectors. 
Halladay (2012) reported that in 2012, Virginia’s wineries 
experienced a 106% increase in tourism since 2005, con-
tributing $747 million annually to the Commonwealth, 
Kentucky’s Bourbon Trail reported over 450,000 visitors 
in one year, and the online travel company Viator saw a 
50% increase of wine tour sales in 2011. Viator also re-
ported that craft beer tours are becoming more abundant.

T H E  G ROW T H  O F  CR A F T  B EER  A N D  I T S  CO N N E C T I O N  TO  TO U R I S M
Beer has been an important consumption commod-
ity in the United States from its early European settle-
ment to the present day (Feeney 2015); in recent decades, 
marketing and advertising have had significant impacts 
upon the economic success of the industry. Following 
Prohibition, the American beer industry experienced 
steady growth, along with the consolidation of breweries, 
and entered an era of mass production. By 1950, the top 
five brewing companies held 24% of the market and by 
1975, they held 75%, with Anheuser-Busch, Miller, and 
Schlitz-Stroh leading the nation (Batzli 2014). As the in-
dustry began to plateau in the 1970s, marketing and adver-
tising became essential. Media advertising expenditures 
increased fivefold from 1977 to 1998, with brewers spend-
ing $752 million per year (Wilcox 2001). Advertising ex-
penditures had a significant impact on market shares, and 
studies showed that creative commercials played a critical 
role in consumer behavior.

Today, Americans consume on average 20.3 gallons of 
beer per year, and although large mass-produced brands 
still hold the market, an increasing number of consumers 
are selecting craft beers (Reid, McLaughlin, and Moore 
2014). Craft breweries are considered small and indepen-
dent, use traditional brewing methods, and are known for 
their innovative flavors. The industry exploded from only 
eight craft breweries in 1980 to almost 2,500 in 2013, 
with 98% of all US breweries being small and indepen-
dent (Hoalst-Pullen et al. 2014). In June 2013, craft brew-
eries produced 7.8% of volume but 14.3% of dollar sales. 
Whitwell (2014) reported that this was a 16% increase 
in volume for craft beers, versus a 1.7% decrease for the 
mass-produced brands. Budweiser remains the third most 
popular beer in the United States, but declined in volume 
of sales 6% annually between 2008 and 2013 (Felberbaum 
2015).
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Del Buono (2015) argued that craft beer has gone from 
a niche market to a cultural phenomenon, and is one of 
the fastest-growing segments in the alcoholic beverage in-
dustry. People are willing to travel to experience drinking 
a beer at the place of production because craft breweries 
conspicuously promote traditional, wholesome brewing 
styles, advertise their use of local ingredients, demonstrate 
their connections to clean, local water sources, and name 
their beers in relation to local folklore and cultural events. 
Craft breweries clearly match their identities with their lo-
cation, and it is nearly impossible to consume a craft beer 
without some awareness of its origin and cultural expres-
sion (Caroll and Swaminantham 2000).

Craft beer is an ideal product for the experiential tour-
ism industry to market because of its ties to local geogra-
phy, and it is an important product in the tourism market 
because it is often consumed by a specific demographic 
(McLaughlin, Reid, and Moore 2014). The typical craft 
beer drinker is a well-educated, white male earning at 
least $75,000 annually. This group tends to have plenti-
ful disposable income, spends money on consuming food 
and drink, and enjoys the prestige factor that is associated 
with craft beer. Mowen, Graefe, and Graefe (2013) found 
that craft beer drinkers are adventurous, try new beers, 
and search out restaurants with craft beers. Their research 
also found that this group included many active tourists. 
Over a twelve-month span, the average craft beer drinker 

reported that they visited 30 craft breweries, made two 
50-mile or greater trips that involved stopping at a craft 
brewery, and attended at least two craft beer festivals.

The growth of craft breweries across the United States 
is geographically uneven. The largest concentration of 
breweries is in California, the Pacif ic Northwest, and 
Colorado, with a secondary hub near the Great Lakes, and 
a third concentration in the Mid-Atlantic States (Hoalst-
Pullen et al. 2014). Strong local pride and ties to historic 
immigrant settlement patterns are often cited as the rea-
sons for growth in these areas, while religion and legal re-
strictions on home brewing that have only recently been 
removed can be linked to the scarcity of craft breweries in 
the South. Although analysis shows that the size of pop-
ulation heavily influences the number of breweries, Reid, 
McLaughlin, and Moore (2014) controlled for total pop-
ulation and found that Vermont had the highest number 
of breweries per capita, probably due to tourism. Similarly, 
Baginski and Bell (2011) used step-wise regression mod-
els and identified areas with large, tourist-based econo-
mies, such as Charlottesville, Virginia; Asheville, North 
Carolina; Myrtle Beach, South Carolina; and southern 
coastal Florida as having well above the expected number 
of craft breweries based upon their location and total pop-
ulation size. These studies demonstrate that craft brewer-
ies are a big draw for tourists, and that they can contribute 
to the potential success of a tourism region.

M E T H O D  F O R  E X A M I N AT I O N  O F  E X I S T I N G  B E E R  T R A I L  M A P S
For this study, I inventoried beer trails promoted by 
official tourism agencies, and tallied how many of those 
trails included a map. Because most travel plans begin 
with the internet, I used common search engines to iden-
tify beer trails in regions with high concentrations of craft 
breweries. The top five search engines, Google, Bing, 
Yahoo, Ask, and Aol (eBizMBA Guide 2016) were used 
to identify beer trails from official tourism offices, brew-
ery associations, and regional partnerships in areas with a 
high concentration of breweries. Searches included com-
binations of the following terms: craft beer, breweries, ale, 
lager, food, trails, destinations, vacations, trips, and experi-
ences. Repeated searches looked for beer trails in regions 
of decreasing size, starting with North America and the 
United States, followed by regions, such as the Pacific 
Northwest, Northeast, or Midwest, followed by individ-
ual state-level searches such as California, Oregon, and 

Pennsylvania. Local areas, such as the Willamette Valley, 
Hudson Valley, and greater Philadelphia region were then 
searched. Finally, the most local scale was searched to 
identify beer trails in individual cities such as Portland, 
San Diego, Boulder, Grand Rapids, Asheville, and 
Pittsburgh.

Both descriptive statistics and qualitative measures were 
employed to examine the inventoried maps. Suchan and 
Brewer (2000) have suggested several qualitative methods 
that are valid for scientific inquiry, and have argued that 
qualitative research can assist cartographers to uncover 
patterns of inter-relationships. Additionally, Muehlenhaus 
(2011b) provides a critical review of the benefits of quanti-
tative content analysis (QCA), and stresses its strength in 
examining changes in thematic map design. QCA allows 
for the construction of quantitative measures of particular 
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graphic elements and the comparison of different mapped 
traits. For QCA to be valid, research questions must be 
determined prior to study, and explicit codes must be de-
veloped and rigorously applied to all maps, so results can 
be replicated.

The goal of this project was to determine how many tour-
ism brewery trails include maps, and of those that do, 
what design techniques are common? An additional ques-
tion was whether these maps contribute to the creation of 
a sense of place, and in turn provide potential additional 
benefits to the travel destination. The QCA codes, there-
fore, focused on these questions. The first set of codes de-
termined if the trail included a map (yes or no) and the 
scale of the map (local, regional, statewide, or national).

The next set of codes focused on the purpose of the 
map and its intended use. Ideally, interactive maps, such 
as those created in Google Maps, should be designed 
around the purpose for which the user wants to use the 
map, and can additionally offer directions from point A 
to point B. Yet, as Roth, Ross, and MacEachren (2015) 
indicate, many interactive maps have shortcomings, such 

as incorrect classification schemes, illogical symbolization, 
or even inaccurate information. This second set of QCA 
codes queried whether the map was a static product or an 
interactive map, and evaluated each map for its intended 
use (highly generalized, trip planning stage, or wayfinding 
and navigation). A highly generalized map was defined as 
a map that provided few locational clues, for example, one 
or two place names or one or two stylized roads.

 Several QCA codes focused on map design concepts com-
monly defined in the cartographic literature (MacEachren 
1994), such as layout (balanced or uneven) and point sym-
bols (iconic or geometric). A map has an incredible ability 
to emphasize particular features (Monmonier 1996), and 
several codes focused on whether symbols promoted ad-
ditional experiential tourism activities, encouraged travel 
on specific routes, or contributed to creating an overall feel 
of the destination. Further codes recorded the number of 
themes (a numeric count as defined in the legend or title), 
categorized transportation routes depicted in the map (all 
roads mapped similarly, symbolized main travel routes, or 
exaggerated the beer trail location), and noted the inclu-
sion of pictures or graphics.

R ES U LT S
Craft beer tourism and brew trails are thriving, are 
prominently promoted by tourism agencies, and can easily 
be discovered online. A web search for “beer trails” yields 
over 25 million results, whereas adding a specific loca-
tion to the search, such as “brew trails North America” 
or “beer trails Pacific Northwest,” returns over 2.5 million 
results. Even at a state- or city-wide level, most searches 
returned over 500,000 results. Because this study focused 
on trails that were developed to increase tourism, only 
trails designed by local, state, or regional tourism agencies 
and guilds were used, although I found many additional 
trails that were suggested by newspapers, magazines, and 
personal blogs.

The term “trail” is used loosely in many tourism webpages. 
Many local-, regional-, and state-level tourist bureaus refer 
to a “beer trail,” but do not designate a path or geographic 
structure that encourages directed movement. Due to this 
sometimes vague use of the term, only officially-designated 
beer trails that followed an identifiable path were included 
in this study. One hundred such trails were identified for 
this project, which is a strong, representative sample of the 
types of beer trails advertised for tourism purposes. Table 

1 inventories some of the characteristics of these trails, 
and the list of all trails appears in the Appendix.

The first few codes of the QCA focused on the existence 
of a map, the geographic scale of the map, and its intended 
use. Twelve tourist bureaus have created trails that proud-
ly promote their breweries, market the quality of their 
products, demonstrate their commitment to sustainable 
business practices, and show off the appeal of their dining 
environs, without providing any maps or directions. For 
example, travelindiana.com’s (n.d.) slogan is “Experience 
Authentic Indiana,” and a main section of their website 
promotes the “South Shore Brewery Trail”—nineteen 
breweries are described, but no map is included. Similarly, 
the Inland Northeast Ale Trail (Visit Spokane 2016) offers 
a color brochure depicting mountains and trees and the 
logo of each brewery, but no map. However, the remaining 
88 beer trails did include a map, and I analyzed the char-
acteristics of their marketing materials. Roughly an equal 
number of maps were identified at the local, regional, and 
statewide scales (32, 30, and 25, respectively), along with 
one national map presented by Visit USA (2016).
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The scale of the map has no ap-
parent relationship with its in-
tended use; approximately one-
half to two-thirds of the maps at 
each scale were designed for way-
f inding purposes, with the ma-
jority of those being interactive 
maps. Google Maps, by far the 
most common tool used to map 
beer trails regardless of their geo-
graphic extent, was involved in 
53.4% of the trails in this study. 
This includes the North Carolina 
Craf t Brewers Gui ld ’s (n.d.) 
“North Carolina Beer Trail,” the 
Adirondack Regional Chambers 
of Commerce’s (n.d.) “Adirondack 
Craft Beverage Trail and Map,” 
Discover Lehigh Valley’s (n.d.) 
“The Lehigh Valley Ale Trail,” 
and “The Columbus Ale Trail,” by 
Experience Columbus (n.d.). All 
of these trail maps use simple pins 
placed on a Google basemap.

Several visitor bureaus provide an 
overview of the breweries in an en-
tire area, while using Google Maps 
to provide more detailed direc-
tions, such as the examples seen in 
Figure 1. Visitphilly.com, the offi-
cial visitor website for the Greater Table 1. Inventory of official tourism beer trails categorized by scale and use.

Figure 1. Examples from VisitPhilly and Visit Denver used Google Maps to display beer trails.

Scale
Presence of a Map

Percent of trails 
with maps Intended design use Percent of maps 

with interactivity
No Map Map

Local 5 32 86.5%

Highly generalized 
3 (9.3%) 

16 (50%)
Planning 
6 (18.7%) 

Wayfinding 
23 (71.8%) 

Regional 4 30 88.2%

Highly generalized 
5 (16.6%) 

15 (50%)
Planning 

 10 (33.3%) 

Wayfinding 
 15 (50%) 

Statewide 3 25 89.2%

Highly generalized 
3 (12.0%) 

15 (60%)
Planning 

5 (20.0%) 

Wayfinding 
17 (68.0%) 

National 0 1 100%
Planning 

 1 (100%) 
1 (100%)

Total 12 88 88% 47 (53.4%)
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Philadelphia area, describes how beer was historically 
important to the city, and how today the area is thriv-
ing in the new craft brewery era. They have created the 
“Philadelphia Craft Beer Trail,” depicted as a red path on 
a light grey background with neither roads nor directions. 
It is presented on their website amongst rotating pictures 
of all the breweries, while specific directions to individual 
breweries are provided by Google Maps.

Visit Denver works with the City of Denver and the 
Colorado Tourism Department to develop economic ben-
efits for the city and its community. They have created the 
“Denver Beer Trail,” promoting over 100 breweries and 
brew pubs (Visit Denver, n.d.). The downloadable ver-
sion lists only the addresses with no map. The website has 
each brewery, links to individual business websites, and a 
Google map displaying all breweries with simple blue pin 
markers.

Visit California (2017) has a major section of their website 
devoted to beer tourism, and claims that it is a beer-lover’s 
paradise with over 500 breweries. It separates the brew-
eries into different regions, but does not have an actual 
trail or designated map. A few of the regions within the 
state do have trail maps. For example, the Sonoma County 
Tourism website (Sonoma County GIS, n.d.) has a two-
day suggested itinerary for exploring the two dozen op-
erating breweries. They created an Esri Story Map that 
allows viewers to display the county’s beer, cider, and 
spirits producers interactively, and proudly advertises the 
fast-growing industry in its subtitle (Figure 2). The map 
itself is a general locator map with only major highways 
and cities represented, but no additional tourist activities 
or attractions.

After wayf inding, the most common use of the trail 
maps was for trip planning. Maps that fell into this cat-
egory were those that presented a group of breweries 
with enough locational clues to organize a trip, but not 
enough information to actually travel or navigate to a des-
tination without the assistance of another map. Planning 
maps were found at all scales. The Massachusetts Office 
of Travel and Tourism (2014) encourages people to grab a 
beer and claims that “mapping all their breweries together 
makes trip planning a whole lot easier.” Their website de-
scribes how many of the breweries use fresh ingredients 
such as apples, blueberries, maple syrup, and cranberries 
from local farms, and how many of them are located in 
quaint buildings or scenic places, but does not represent 
these characteristics on the map (Figure 3). Similarly, the 
Wyoming Beer Trail (2016) provides the relative location 

Figure 2. Esri story map representing Sonoma County’s beer, 
cider, and spirits producers.

Figure 3. Example of trip planning maps, the Massachusetts Craft Beer Trail and the Wyoming Beer Trail, where the viewer can organize 
locations into their own trip, but needs to use additional sources to navigate to individual breweries.
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of breweries on a state-wide map, with main roads and 
towns identified.

Only a few maps at each scale were highly generalized 
and served attention-grabbing, marketing purposes rath-
er than planning or navigational purposes. Several tour-
ism agencies give an overview of all their breweries with 
very little description and few locational clues. The Maine 
Office of Tourism (2016) website has a page titled “The 
Maine Beer Trail,” which describes the history and growth 
of the state’s brewery industry. It promotes the state’s fifty 
craft breweries and highlights several of them with online 
links, but no map. However, the Maine Brewers’ Guild 
(2013) created “The Maine Beer Trail,” which lists every 
brewery in the state and color codes the breweries by their 
region (Figure 4, left). Their website describes the fresh, 
hand-crafted quality of the beer, and offers an incentive 
rewards program to visit each brewery. At a local level, The 

Gulp Coast: St. Petersburg/Clearwater Craft Beer Trail 
(Visit St. Petersburg/Clearwater 2016; Figure 4, right) di-
vides the community into three regions and provides dots 
and a connected path, but has no names of breweries, loca-
tions, or roads on the map.

The next set of codes for the QCA focused on the layout 
and symbology of the trail maps. The overall map layout 
was determined to be balanced or uneven based upon the 
points of interests, placement of any additional features 
or pictures, and the place of any title, legend, or ancillary 
information. Symbol types, generalization or exaggera-
tion of suggested travel routes, overall feel of the map, and 
number of themes were tabulated. Figure 5 displays the 
results.

With over half the maps being built upon Google Maps 
and using little additional cartographic design, the 

Figure 4. The 2013 Maine Beer Trail and the Gulp Coast: St. Petersburg/Clearwater Craft Beer Trail display highly generalized locations 
that offer limited trip planning ability and require additional maps and information to plan a trip and navigate to breweries.

Figure 5. Results of the 88 ale trail maps by scale and layout/symbology codes.
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potential for an unbalanced layout is high. Irregularly 
shaped states such as Maryland, or regions where several 
breweries are clustered together in close proximity mapped 
alongside a few dispersed breweries, present design chal-
lenges. The example of the Brew Ridge Trail (Figure 6) 
displays the location of the breweries with a simple loca-
tor pin along the top and side of the map (Nelson County 
Virginia 2017). The central portion of the page is of lit-
tle of interest to visitors. This map used simple, geomet-
ric symbols, like 49 (55.6%) of all beer trail maps. The re-
maining 44.4% used iconic symbols, which were either a 
pint glass or the individual brewery logo. Coincidentally, 
the number of balanced/uneven layouts is the inverse of 
the number of those maps that used geometric versus icon-
ic symbols at every scale. However, there is no relationship 
between these two codes, as different maps were classified 
in each category.

The potential for a beer trail to influence the direction of 
movement or suggested travel routes declined greatly as 
the region depicted grew in size. Local and regional-scale 
maps (16 (50%) and 12 (40%), respectively) symbolized 
and labeled main roads or intended paths more often than 
maps at the state or national scales (6 (24%) and 0 (0%), 
respectively). Figure 7 offers an example of map that com-
municates a trail by simplifying the surrounding areas 
and highlighting participating breweries. The Astoria 
Warrenton Chamber of Commerce, the Seaside Visitor 
Bureau, the Oregon Brewers Guild, and the Oregon 
Coast Visitor Association created the “Oregon’s North 
Coast Beer Trail” (n.d.). Their website gives viewers a 
choice of two maps. The first is an interactive web map 
created by Maplam that allows viewers to zoom in and out 
on a satellite image. The second, a printable PDF map, has 
clearly visible features that highlight the location of each 

brewery and the main route. Although an actual “trail” 
is not drawn, the prominent symbolization of the Coast 
Road against a simple background focuses the viewer’s at-
tention. The color choices, line widths, and the pictorial 

Figure 6. The Brew Ridge Beer Trail (Nelson County Virginia 
2017) is an example of how interactive maps can create an 
unbalanced map layout if they are not designed with visual 
balance in mind.

Figure 7. Examples of purposefully designed trails using effective 
generalization principles to communicate locations of breweries 
within the North Coast of Oregon region (Astoria Warrenton 
Chamber of Commerce et al. 2016) and for the Lake Erie Ale Trail 
(VisitErie 2016).
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symbols of the breweries’ logos construct this space as a 
regional beer destination. Although the emphasis on trav-
el routes was found more often on static, author-oriented 
designs, a few interactive maps mapped and highlighted a 
suggested trail. The Lake Erie Ale Trail (VisitErie 2016) 
has a 110-mile suggested trail represented with a blue line 
on Google Maps.

Most maps only advertised breweries on their trail. Despite 
many tourism agencies suggesting related activities along 
the trail, the majority did not include any themes in-
cluding these activities on their map (77.2% of the total 
number of maps). Of the twenty maps that did include 
additional items, wineries and distilleries were the most 
commonly connected tourist activity. Figure 8 displays 
two examples of how the ale trails either do not or just 
barely advertise additional tourism activities. The Hershey 
Harrisburg Wine Country LLC and Hershey Harrisburg 
Regional Visitor Bureau (2013) created the “Hershey-
Harrisburg Craft Beer Country Trail,” which clearly iden-
tifies each brewery within an approximately 30 to 40 mile 
region on a shaded relief map, displaying the topography, 
rivers, and major highways. The accompanying text on the 
website supports additional tourist activities, but they are 
not displayed on the map. The website claims these brew-
eries have a vast selection of handcrafted brews surround-
ed by first-rate attractions and world-renowned restaurants 

and hotels. The Finger Lakes Beer Trail Marketing and 
Tourism Associates (2015) created “The Finger Lakes 
Beer Trail,” which promotes New York State as a premier 
craft beer destination, listing the breweries and display-
ing them on Google Maps. This map attempts to promote 
other tourist activities with different colored symbols, yet 
the extent of items other than the breweries is limited. The 
map displays 105 breweries and brew pubs and 10 lodg-
ing accommodations, but only three restaurants, two retail 
stores, and two attractions.

Only a handful of beer trails are accompanied by maps that 
promote the larger tourism region, with a slight increase 
occurring as the geographic extent of the area depicted in-
creases, from local, to regional, to statewide maps (6.2%, 
10%, and 16%, of maps at each respective scale). Most of 
these maps characterize the physical landscape, depicting 
topography, beaches, and mountains. As seen in Figure 
8, the design of these maps almost exclusively changes to 
cartoon-like symbols, fonts with handwritten appearances, 
and highly generalized locations. The Jacksonville Visitors 
Bureau prominently promotes the “Beerventure” (Figure 
9) as one of the most prominent activities on their official 
tourism website (n.d.). The map displays the major high-
ways and sections of town, with the labeling of beaches 
and graphic scale appearing to be lettered by hand. Colored 
star shapes are used to symbolize the breweries. The map 

Figure 8. Examples of the absence or limited inclusion of additional tourist activities on trail maps (Hershey Harrisburg Wine Country, LLC 
and Hershey Harrisburg Regional Visitor Bureau 2013; Finger Lakes Tourism and Marketing 2015). 
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is intended to grab the viewer’s attention and provide rel-
ative location rather than actual directions to the brewery. 
The Fort Worth Convention and Visitors Bureau (n.d.) en-
courages people to download the official “Ale Trail Map” 
from their website. The map sits amongst links to the indi-
vidual breweries, an incentive passport program, and “off 
the trail” promotion of wineries and distilleries. The map 
has an extremely generalized outline of the city locating 
the breweries with their individual logos on a few main 
roads. The surrounding area is displayed with a light green 
background, the river is symbolized with a smoothed 
blue line, and several iconic, cartoonish drawings such as 
a cowboy hat, cowboy boots, and cattle fill the page. The 
drawings are intended to be characteristic of the region 

rather than representative of specific tourist destinations. 
Similarly, the Grand Rapids Convention and Visitor 
Bureau (2014) encourages people to download their “Beer 
City Ale Trail” map. This map colorfully and clearly ad-
vertises the numerous breweries located in and around the 
city. The top of the map has a cartoon-like skyline with 
a few iconic buildings and bridges intermixed amongst 
trees, a bicycle, a sailboat, and towering beer bottles and 
beer glasses, implying that beer is deeply connected to the 
historic and current landscape of the city. A few regional 
towns and points of interest are drawn on the map, and 
the text appears to be handwritten. The appearance of 
stylized trees, watercolor-painted background, lower-case 
letters for Lake Michigan, and a disclaimer stating “map 

not to scale” gives the map an 
inviting, warm, friendly place 
to visit with a slightly juve-
nile, cutesy feel.

Of all the beer trails promot-
ed by tourism off ices, two 
maps communicate the loca-
tion of breweries in addition 
to other local experiential 
tourism activities and pro-
mote the regional landscape 
in a well-designed, balanced 
graphic using symbols, colors, 
and pictures that are some-
what age-appropriate for the 
typical craft beer consumer. 
One example (Figure 10) is 
the “North Lake Tahoe Ale 
Trail,” map produced by the 
North Lake Tahoe Chamber 
(2015). The website de-
scribes the large, alpine lake 

Figure 9. Examples of beer trail maps that promote the larger tourism destination. Jacksonville, FL, Fort Worth, TX, and Grand Rapids, MI, 
(left to right) utilize cartoon-like symbols and fonts with a handwritten style.

Figure 10. Lake Tahoe interactive “Ale Trail” map that provides the viewer with additional 
experiential activities in close proximity to breweries (North Lake Tahoe Chamber 2015).
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that hosts endless adventurous outdoor activities amidst 
an equally diverse set of breweries. Text and short videos 
describing recreational activities such as kayaking, pad-
dle boarding, mountain biking, and skiing fill their web-
site along with an interactive ale trail map. The overview 
map, seen in Figure 9, is colorful and eye-catching, with 
simplified, iconic symbols for mountain bike trails, road 
biking trails, hiking trails, kayak/paddleboard trails, ski 
resorts, and breweries superimposed on a lightly shaded 
map with subtle isolines indicating the local topography. 
Major highways, resorts, mountains, rivers, and lakes are 
symbolized mostly in primary colors, and labeled in white. 
The background of the legend forms the shape of a beer 
mug, and the title “Ale Trail” is capped with a sketch of 
mountains and underlined by paddles. These design tech-
niques connect the regional landscape with the theme of 
the map, but do not distract from the important points of 
interest. When map viewers mouse over mapped features, 
an additional menu appears. Detailed information, de-
scriptions, pictures, videos, links to websites, and hours of 
operation are provided.

Figure 11 is another example of a map that encourages 
tourism and promotes attractions near breweries. This map, 
generated by the Montana Brewers Association (n.d.), en-
courages viewers to go to the website www. visitMT.com 
to learn about the great state of Montana and visit one of 
the state’s 60 craft breweries. The map highlights a few 
major highways and state roads, but draws more attention 
to the physical landscape by representing the dry plains 
and the lush mountainous areas. Major rivers, towns, 
parks, historic points of interest, and outdoor recreation 
opportunities are mapped. Drawings of wildlife, big-game 
hunting, fish, and tractors are sketched on the map, but in 
a more realistic style rather than the previously described 
cartoon-like images. Pint glasses mark the location of the 
breweries as the focal point of the map, but the additional 
eye-catching, aesthetically pleasing, and decorative fea-
tures encourage the viewer to examine and study the map. 
The clustering of large symbols over a seemingly small 

area, due to the small map scale, generates a perception 
that the landscape is brimming with a range of activities in 
a state permeated with breweries.

The variation in maps found in this study suggests that the 
majority of maps designed for marketing beer trails em-
phasize wayfinding to a destination rather than increasing 
tourism to a region. While most cartographers stress com-
munication, they generally agree that maps have aesthet-
ic functions as well, and those aesthetics will impact how 
a user interacts with the map (Kent 2012). Additionally, 
maps should seem to relate to the interests and demog-
raphy of the target audience, and can be a framework for 
marketing a sense of place (Warnaby 2008). As seen in the 
Lake Tahoe map and the Montana map, a well-designed 
beer trail map can suggest activities that might be of in-
terest to the typical demographic that drinks craft beer. 
Maps that advertise a region to active, environmentally 
conscious, millennial males may promote additional stops 
during the trip, sightseeing, and combining a range of ac-
tivities along with visiting a craft brewery.

CO N C L U S I O N
The goal of the project was to assess if beer trails 
generated by tourism agencies included a map, and if so, 
what was their intended use, what common design traits 
they shared, if they represented the regional landscape, 
and if they promoted other experiential tourism activities 

that would potentially generate additional benefits to the 
travel destination. Undeniably, tourism agencies aggres-
sively advertise local breweries as an experiential activi-
ty. In most cases, beer trails are as proudly promoted as 
local parks, museums, historic buildings, festivals, and 

Figure 11. The Montana Brewery Trail Map marks the relative 
location of breweries within the state while promoting a range of 
other activities (Montana Brewers Association, n.d.).

http://www.visitMT.com
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other prominent tourist attractions. Regardless of the geo-
graphic extent of the destination, or the distinction of the 
beer-producing region, beer trails are highly advertised 
tourist activities.

One hundred beer trails, 88 of which had maps, were 
identified from national, state, regional, and local tourism 
agency websites. This study focused on the potential for a 
map to generate tourism, and thus focused only on beer 
trails associated with tourism agencies, however it should 
be noted that many magazines, newspapers, and personal 
blogs have developed very nice, artistic maps that display a 
range of other activities. QCA was used to analyze the 88 
maps identified for this study.

Maps developed for beer trails on tourism websites, how-
ever, are significantly underutilized for marketing purpos-
es, and many do not effectively promote additional travel 
destinations. The maps rarely represent other tourist ame-
nities, and most are not designed to their full marketing 
potential. The majority of trail maps that include direc-
tions to breweries or promote an actual travel path are 
generated with Google Maps. Google Maps’ purpose is to 
allow the map user to navigate effectively from point A 
to point B, usually with the shortest distance and time. 
The graphic communication and design focus of Google 
Maps is on the actual streets that enable users to reach 
their destination. Although multiple routes can be sug-
gested, Google Maps will most often suggest traveling on 
main roads or highways, yet it is the smaller, back roads in 
many agritourism areas that are more likely to support ad-
ditional points of interest, such as fruit stands, pick-your-
own farms, smaller villages with historic points of interest, 
and other local craft shops and businesses. If most people 
using the internet to view a tourism website are in the ini-
tial stages of gathering ideas and planning a trip, design-
ing a map that effectively promotes the general locations 
of breweries and assists in discovering additional off-the-
beaten path activities may potentially generate regional 
development. In an era of readily available in-car naviga-
tion systems and smart phones, communicating what else 
a visitor can do, eat, or see in an area may be much more 
important than knowing how to get there.

A handful of maps were purposefully and artistically de-
signed with effective symbolization highlighting the lo-
cation of breweries, and only a few beer trail maps were 

designed to focus the viewer’s attention on the regional 
landscapes and additional points of interest. Most of these 
maps were designed like postcards in the 1950s, with 
iconic, cartoon-like drawings and highly generalized lo-
cations. Admittedly, these bright colors and cartoon draw-
ings are eye-catching, but are slightly unrealistic and juve-
nile in appearance. The cutesy map designs may not be an 
effective marketing tool for the typical craft beer drinker: 
a well-educated male over the age of 35.

Only two maps, “Lake Tahoe Ale Trail ” and “The 
Montana Brewery Trail Map,” highlighted the distribu-
tion and locations of breweries, suggest pathways, repre-
sent the regional landscape, and promote additional activ-
ities using symbols, colors, fonts, and pictures appropriate 
for the age demographic of their target market audience. 
Two out of the 88 official trail maps is an exceptionally 
small proportion, and demonstrates the conspicuous lack 
of use of map design principles that could harness maps’ 
potential to channel tourists to desired tourist activities. 
Most of the maps only support wayfinding needs rather 
than encouraging tourists to travel to and explore other at-
tractions outside or surrounding the destination. Possible 
future research could examine what aspects of map design 
are likely trigger specific actions by particular demograph-
ics. If a cartographer understood which aspects of design 
along with what design style, and how many features and 
themes on a map resulted in the desired map user behav-
ior (visiting additional tourist attractions), then guidelines 
and best practices could be suggested for experiential tour-
ism maps.

Travel to breweries and consumption of craft beer is part 
of a much larger farm-to-table movement. Most brewer-
ies fully embrace their connections with the local history 
and geography and engage in sustainable practices that 
support other local farmers and businesses. Experiential 
tourism and craft beer are both witnessing an economic 
resurgence. Mass-produced beer companies have engaged 
in overt forms of advertising for decades; tourism agen-
cies should seek assistance from cartographers to advertise 
craft beer companies as well. A well-designed, effective 
map could promote not only the lure of craft beer, but also 
persuade visitors to travel to a region, enjoy the local envi-
rons, explore back roads, engage in a range of experiential 
activities, and in short, influence the success of a region.
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A P P E N D I X
1. Adirondack Craft Beverage Trail and Map: 

adkcraftbev.com

2. Alabama Beer Trail 
alabama.travel/road-trips/
alabama-beer-trail-flight-one

3. Ale Trail Jackson County, NC 
www.discoverjacksonnc.com/attractions/
brewery-trail

4. Anaheim Beer Hop 
visitanaheim.org/explore/anaheim-brewery-trail

5. Atlanta Metro Craft Brew Flavor Tour 
www.exploregeorgia.org/itineraries/geor-
gia-craft-breweries-and-distilleries-flavor-tour

6. Arizona Brewery Tours 
www.azbrew.com

7. Arkansas Brewery Trails 
www.arkansas.com/taste/breweries-distilleries/
trails

8. Asheville NC Ale Trail 
ashevillealetrail.com

9. Bend Ale Trail 
www.visitbend.com/things-to-do/
Bend-Ale-Trail

10. Berkshire Beer and Cider Trail 
www.berkshirefarmandtable.org/
taste-trails-beer-cider

11. Bloomington Local Craft Ale Trail 
www.bloomingtonaletrail.com

12. Brew Ridge Trail 
brewridgetrail.com

13. Boise Ale Trail 
boisealetrail.com

14. Boulder Ale Trail 
boulderaletrail.org

15. Brattleboro Beer Trail 
www.vermontbrewers.com/brewery-trails/
brattleboro-trail

16. Brew Grass Trail 
www.kentuckytourism.com/dining/trails/
brewgrass

17. Brews in the Gorge 
www.breweriesinthegorge.com

18. Central Coast Beer Trail 
www.centralcoastbeertrail.com

19. Central Florida Ale Trail 
centralfloridaaletrail.com

20. Central PA Tasting Trail 
www.visitpennstate.org/eat/
central-pa-tasting-trail

21. Coastal VA Beer Trail 
www.virginia.org/listings/
WineriesAndBreweries/CoastalVABeerTrail

22. Columbus Ale Trail 
www.cbusaletrail.com

23. Connecticut Beer Trail 
ctbeertrail.net

24. Cooperstown Beverage Trail 
www.cooperstownbeveragetrail.com

25. Craft Beer Trail 
www.visittheusa.com/trip/craft-beer-trail
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26. Cumberland Valley Beer Trail 
www.visitcumberlandvalley.com/things-to-do/
food-wine-beer/beer-trail

27. Daytona Beach Ale Trail 
www.daytonabeach.com/things-to-do/ale-trail

28. Delaware Beer, Wine, and Spirits Trail 
www.visitdelaware.com/beer-wine-spirits-trail

29. Delmarva’s Wine and Ale Trail 
toastourcoast.com

30. Denver Beer Trail 
www.denver.org/restaurants/denver-bars-clubs/
denver-beer-trail

31. Downtown Phoenix Urban Trail 
dtphx.org/things-to-do/aletrail

32. Duluth Ale Trail 
www.duluthbeertrail.com

33. Edible Santa Fe Craft Brewers Trail Map 
www.ediblenm.com/craft-brewers-trail-map

34. Eugene Ale Trail 
www.eugenecascadescoast.org/eugene-ale-trail

35. Evansville Craft Beer Trail 
drinkin.beer/tag/evansville-craft-beer-trail

36. Fayetteville Ale Trail 
fayettevillealetrail.com

37. Finger Lakes Beer Trail 
fingerlakesbeertrail.com/content

38. Flagstaff-Grand Canyon Ale Trail 
www.flagstaffaletrail.com

39. Fort Worth Ale Trail 
www.fortworth.com/aletrail

40. Grand Rapids Ale Trail 
www.experiencegr.com/things-to-do/beer-city/
beer-tour

41. Grapes and Grains Tour 
www.grapesandgrainstrail.com

42. Gulp Coast: St. Pete/Clearwater’s Craft Beer 
Trail 
www.visitstpeteclearwater.com/
gulp-coast-craft-beer-trail

43. Heart of New York Craft Beverage Trail 
www.oneidacountytourism.com/beverage-trail

44. Hill Country Craft Beer Trail 
hillcountrycraftbeertrail.com/trails

45. Howard On Top Trail 
www.visithowardcounty.com/howard-on-tap/
trail-stops

46. Hudson Valley Beer Trail 
www.hudsonvalleybeertrail.com

47. Huntsville Craft Beer Trail 
www.huntsville.org/restaurants-breweries/
downtown-huntsville-craft-beer-trail

48. Inland Northwest Ale Trail 
inlandnwaletrail.com

49. Iowa Beer Trail 
www.iowabeer.org/#iowabeertrails

50. Jacksonville Ale Trail 
www.visitjacksonville.com/jax-ale-trail

51. Johnston County, NC Beer Wine and Shine Trail 
www.beerwineshinetrail.com

52. Kalamazoo Beer 
www.discoverkalamazoo.com/drink/beer/
kalamazoo-brewery-map/#/gallery/recent

53. Kansas Brewery and Distilleries 
www.travelks.com/things-to-do/
arts-entertainment/breweries-and-distilleries

54. Kansas City Ale Trail 
www.kcaletrail.com

55. Knoxville Ale Trail 
knoxvillealetrail.com

56. Lake Erie Ale Trail 
www.lakeeriealetrail.com

57. Lake Tahoe Ale Trail 
www.gotahoenorth.com/
north-lake-tahoe-ale-trail-map

58. Lancaster Ale Trail 
www.discoverlancaster.com/lancaster-coun-
ty-trails/ale-spirits-trail.asp

59. Lehigh Valley Ale Trail 
www.discoverlehighvalley.com/blog/post/the-
lehigh-valley-ale-trail-our-top-five-local-micro-
brew-bars
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60. LocCo Ale Trail 
www.visitloudoun.org/things-to-do/
loco-ale-trail

61. Louisiana Brewery Tour 
www.visittheusa.com/experience/
louisianas-brewery-trail

62. Louisiana Libations 
libations.louisianatravel.com/breweries

63. Maine Beer Trail Passport 
mainebrewersguild.org/
new-maine-beer-trail-passports-are-here

64. Maryland Craft Breweries 
www.visitmaryland.org/
breweries-wineries-and-distilleries

65. Massachusetts Craft Brewers Trail 
www.mass.gov/agr/massgrown/culinary_tour-
ism/docs/brewery-brochure.pdf

66. Middletown Tasting Trail 
www.middtastingtrail.com

67. Minnesota’s North Shore Beer Trail 
www.exploreminnesota.com/travel-ideas/
trekking-minnesotas-north-shore-beer-trail

68. Mississippi Brewery Trail 
www.visitmississippi.org/app/webroot/files/
Mississippi%20Brewery%20Trail%202015.pdf

69. Missoula Spirit and Ale Trail 
www.missoulaspiritandaletrail.com

70. Montana Ale Trail 
www.visitmt.com/montana-stories/mon-
tana-pressroom/story-ideas/ale-trail.html

71. NE TN SW VA Brewly Noted Beer Trail 
brewlynotedbeertrail.com

72. Nelson 151 Trail 
www.virginia.org/listings/wineriesandbreweries/
nelson151trail

73. North Carolina, A Tasty Craft Brew Tour 
www.visitnc.com/trip-idea/a-tasty-craft-brew-
tour-north-carolina-style

74. North Dakota Beer and Wine Trail 
www.ndtourism.com/articles/
north-dakota-beer-and-wine-trail

75. Oakland Ale Trail 
www.visitoakland.com/things-to-do/
oakland-ale-trail

76. Oregon North Coast Craft Beer Trail 
oregoncoastbeer.com/home-menu

77. PDX Ale Trail 
www.travelportland.com/directory/pdx-ale-trails

78. Philadelphia Craft Beer Trail 
www.visitphilly.com/itineraries/philadelphia/
the-breweries-brewpubs-and-craft-beer-trail-of-
greater-philadelphia

79. Pittsburgh Ale Trail 
pittsburghaletrail.com

80. Placer County Wine and Ale Trail 
forknroadproductions.com/wine--ale-trail-map.
html

81. Raleigh Beer Trail 
www.visitraleigh.com/raleighbeertrail

82. Richmond Beer Trail 
www.visitrichmondva.com/drink/
richmond-beer-trail

83. Rogue Valley Ale Trail 
www.southernoregon.org/rogue-valley-ale-trail

84. Santa Barbara Ale Trail 
www.santabarbaraaletrail.beer

85. Santa Cruz Beer Trail 
www.santacruzbeertrail.com

86. Shenandoah Beerwerks Trail 
beerwerkstrail.com

87. Shore Craft Beer 
shorecraftbeer.com/brewery-trails

88. Sonoma County Beer Trail 
www.sonomacounty.com/articles/beer-trail-itin-
erary-explore-breweries-sonoma-county

89. South Shore Indiana Brewery Trail 
www.southshorecva.com/ssbt

90. Southwest Florida Ale Trail 
www.swflaletrail.com

91. Summit Brew Path 
www.summitbrewpath.com
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92. Sunrise Side Wine and Hops Trail 
www.us23heritageroute.org/wine_and_hops.asp

93. Susquehanna Ale Trail 
www.yorkpa.org/things-to-do/
susquehanna-ale-trail

94. Tampa Bay Ale Trail 
www.tampabayaletrail.com

95. Tap Trail 
www.taptrail.com

96. Tri-Valley Beer Trail 
visittrivalley.com/tri-valley-beer-trail

97. Western Massachusetts Beer Trail 
www.valleyvisitor.com/western-mass-beer-trail.
html

98. Wilmington Ale Trail 
wilmingtonaletrail.com

99. Wyoming Beer Trail 
www.wyomingbeertrail.com
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A N  I D E A  I S  B O R N
Over 10 years ago, I received an intriguing email from 
Brian Marshall, then Subject (and Map) Librarian for 
Geography and Environmental Science at the University 
of Auckland Library. He provided me with a link to a 
digital repository of Polish topographical maps published 
between 1919 and 1948 by the Military Geographical 
Institute (Wojskowy Instytut Geograficzny — WIG, 
 english.mapywig.org). The website was very simple, per-
haps even uninviting to the untrained eye, but the wealth 
of information it contained was simply staggering! For the 
first time, I could grasp the breadth and scope of WIG’s 
production, their humble beginnings during the recon-
struction of Poland after World War I, and the road to 
their exemplary topographic mapping of the 1930s, so 
readily used and reproduced by the invading armies during 
World War II. It did not take long for me to envisage a 
similar development here at the University of Auckland, 
whereby systematic digitisation of New Zealand maps 
and charts could provide a window into the cartographic 
heritage of this country. Furthermore, it could lead to a 
showcase of conceptual developments in cartography, sur-
veying, photogrammetry, and other mapping, earth, and 
social science disciplines, highlighting their contribution 
to the development of the nation. It was easy to imagine 
that such a resource would also support dynamic, innova-
tive, and leading edge historical and GIScience research, 
facilitating scientific discovery and knowledge building. 
The question was: where to start?

My initial contact with Marek Zieliński, the brain be-
hind the WIG portal, quickly revealed countless traps 
and frustrations with his project. Many map libraries and 
archives were reluctant to let their maps be scanned, par-
ticularly when contact scanners were to be involved. Lack 
of institutional support for Marek’s work and recognition 
of his vision were the primary reasons for these setbacks. 
Although he donated copious amounts of his private time 

and energy, Marek struggled to get funding, generate com-
munity support, and purchase decent equipment. Since 
then, things have changed for the better and, although the 
situation is far from ideal, the repository of WIG maps 
is currently the authority on topographic mapping of the 
Polish territory during the first half of the 20th century. 
These early contacts, followed by extensive communication 
with vendors, digitisation project leaders, map librarians, 
and the cartographic community in New Zealand, helped 
to place our plans for a comprehensive map digitisation 
programme on the right footing from the word go!

To clearly define the scope of our undertaking, the decision 
was made early to focus on capturing authoritative maps 
and charts produced by the New Zealand government 
and its agencies (Figure 1). We believed these cartograph-
ic products would be the most useful in research pursuits 
and provide a quality resource for teaching and learning. 
This decision also defined our strategy with regard to so-
liciting the help and assistance of various contributors in 
making the programme a success. Identification and se-
lection of cartographic material for scanning—ideally in 
mint or very good condition—was an important consider-
ation, particularly with our adopted “scan once” approach, 
meant to minimise handling of the original maps while 
creating faithful digital copies. As far as equipment, we 
were very fortunate to have available a large format scan-
ner capable of digitising original material in full colour at 
high resolution.

These early developments allowed us to map the road 
ahead. Brian Flaherty, Associate University Librarian 
(Digital Services), was instrumental not only in recognis-
ing the value of digitising and making available the body 
of New Zealand maps but also in understanding the fi-
nancial requirements of such an undertaking. Brian’s plan 
was to secure internal University funding towards a pilot 

CARTOGRAPHIC COLLECT IONS

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure 1. Authoritative Maps: New Zealand Mapping Service series 24 (NZMS 24) map “Dominion of New Zealand with Mountain 
Features in Pictorial Relief”; published in 1921 at the scale of “one inch to 25 miles” (1:1,584,000) by New Zealand Lands and Survey 
Department. This innovative, aesthetically attractive, and authoritative map encapsulates the ever-present spirit of New Zealand 
cartography and its drive for excellence.
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Figure 1 (Continued).
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project that would allow us to get off the ground and at-
tract the support of external organisations and agencies to 
see the continuation of our map digitisation programme 
into the future, should we successfully deliver the goods. 
He drafted a proposal to the Vice-Chancellor’s Strategic 
Development Fund asking for funding towards “a pilot 

project to develop a repository of cartographic and geo-
spatial materials for the University of Auckland.” This 
proposal, put forward collaboratively by the School of 
Environment and the University Library, was subsequent-
ly approved and the wheels were set in motion.

T H E  P I LOT  P R OJ E C T
The pilot project served two strategic goals: proof 
of concept and the identification of opportunities and is-
sues related to map digitisation. The proof of concept re-
sulted in the development of a unique expertise in digi-
tisation, image processing, georeferencing, and capturing 
metadata for cartographic materials, supported by detailed 
documentation of the processes involved. Most of this 
work was done by Shannon McColley, Lead Digitisation 
Technician, who became a digitisation guru and a driv-
ing force behind these developments. Shannon coined the 
pilot project acronym IMAGINZ (Inventory of Maps 
and Geospatial Imagery of New Zealand) which quickly 
became a household name amongst the project team and 
the wider mapping community following her presenta-
tions on the subject at local and national fora, especially 
the GeoCart cartographic conferences. These often highly 
technical talks provided many tips and tricks on map digi-
tisation, particularly relating to the use of contact scanners 
and the processing of map images.

Based on the rapid success of IMAGINZ, we were able to 
attract the attention of additional partners who contribut-
ed both expertise and further funding. Ultimately, this led 
to our building an extensive network of contacts and part-
nerships with a number of organisations, most notably the 
National Library of New Zealand (NLNZ), the National 
School of Surveying at the University of Otago, Land 
Information New Zealand (LINZ) and the New Zealand 
Defence Force (NZDF).

NLNZ offered training on physical map handling and 
identifying the suitability of cartographic material for 
scanning using our equipment. They provided guidelines 
and parameters for digitisation (600ppi optical resolution, 
24-bit RGB colour depth, Adobe 1998 colour space, un-
compressed TIFF format, etc.) and provided extensive 
quality assessment of our scans to make sure they meet 
NLNZ preservation requirements. The expertise of the 
National School of Surveying was highly valuable in the 

area of georeferencing cartographic materials to maximise 
their application in GIS analysis. LINZ, the custodian of 
most of the maps and charts targeted by our project, pro-
vided access to their map collection, mostly in excellent 
condition, for scanning. LINZ’s maps and charts are held 
at the NZDF Map Library and NZDF graciously hosted 
our equipment and personnel on site for several years. The 
knowledge of Michelle Phillips, NZDF Map Librarian, 
became quickly appreciated when we had to find a par-
ticular map amongst over 100,000 others stored in the li-
brary or when we needed historical background on various 
map series earmarked for scanning. Michelle’s assistance 
and patience in answering our endless questions constant-
ly reminded us about the true collaborative nature of the 
project, manifested in the wide-ranging institutional sup-
port we received and in the genuine help of individuals 
who, like us, believed in the value of our endeavour.

Between August 2009 and December 2011, IMAGINZ 
delivered what Brian was hoping for from the pilot, and 
more! We had researched, tested, and documented the en-
tire process of digitising sheet maps and charts, from han-
dling the originals and mastering the scanning equipment 
to image manipulation, georeferencing, and metadata 
capture. Over 3,750 maps published by the New Zealand 
government had been scanned and made available to the 
public. Through forging strategic partnerships with rele-
vant organisations, the pilot project provided a platform 
to expand this growing repository into a nationally signif-
icant archive of historical and contemporary cartographic 
and geospatial materials. The digitised maps also became 
part of the National Digital Heritage Archive maintained 
by NLNZ and provided important nomenclature infor-
mation to the New Zealand Geographic Board, respon-
sible for researching and approving the official geograph-
ic names in New Zealand and the Ross Dependency in 
Antarctica. Lastly, we managed to attract much needed 
financial support for the continuation of our efforts into 
the future.
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T H E  D I G I T I S AT I O N  P R O G R A M M E
In July 2011, the University of Auckland signed 
a formal, three-year agreement with NLNZ for “the digi-
tisation of, and creation of metadata for, cartographic and 
geospatial materials for the research, government and ed-
ucational communities of users, as well as to the public of 
New Zealand.” This important collaboration, which start-
ed in January 2012, was subsequently extended twice and 
eventually concluded in June 2016. The IMAGINZ team 
was charged with running the digitisation programme, 
taking advantage of its experience gained during the pilot 
project.

The start of the partnership with NLNZ coincided with 
the appointment of Laura Armstrong to the position of 
the GIS and Geospatial Librarian. Her task was to con-
solidate geospatial information distributed around the 
University into a single repository managed by the Library 
and to develop an online geospatial data guide about the 
cartographic and GIS resources available at the University. 
Laura’s contribution, however, went far beyond her origi-
nal work portfolio. She was one of the first to realise the 
value of incorporating the digitised maps and charts into 
the new centralised repository. Laura’s advocacy in this 

area resulted in increased digital storage to accommodate 
map images, standardised geospatial metadata records, and 
the incorporation of new content into the geospatial data 
guide, bringing additional exposure to digitised carto-
graphic materials. But perhaps her most significant contri-
bution was to persuade the Library to consolidate the digi-
tisation programme team under one roof. Implemented in 
two stages in 2014 and 2015, this move considerably im-
proved the management and decision making concerned 
with staffing and work planning.

The digitisation programme concluded in December 2016 
following a 6-month winding down period sponsored by 
the University Library. During this time, we focused on 
filling the gaps in the collection, completing the process-
ing of scanned maps and charts, georeferencing, creating 
geospatial metadata records, and updating and finalising 
documentation. Since the beginning of scanning in March 
2010, we have digitised over 25,000 maps and charts, of 
which just under 6,500 are now georeferenced. Almost all 
of these maps were scanned by Shannon—an incredible 
achievement in its own right!

T H E  G E O DATA H U B
The consolidated repository of cartographic and 
geospatial resources started by Laura eventually evolved 
into the GeoDataHub (GDH). GDH aspires to provide 
an authoritative and freely accessible national repository of 
historical and contemporary digitised maps, aerial photo-
graphs, satellite imagery, and geospatial datasets of New 
Zealand to research, government, and educational com-
munities of users, as well as to the public of New Zealand. 
In addition to the scanning of maps and charts, the ongo-
ing GDH objectives include providing integrated and en-
hanced data access, including an interface for textual, spa-
tial, and temporal searching, facilitating metadata harvest 
and discovery, and demonstrating the value of the GDH 
through promoting innovative research utilising the geo-
spatial resources provided (Figure 2). Furthermore, GDH 
aims to build a knowledge base concerning New Zealand’s 
cartographic heritage, with particular focus on authorita-
tive mapping.

One of the facets of GDH is the web-based Cartographic 
and Geospatial Resources Repository (gdh.auckland.

ac.nz), which launched in August 2016. This developing 
repository of map images features maps published by the 
New Zealand Lands and Survey Department (later called 
Department of Survey and Land Information, and now 
LINZ) since the 1860s. Digital topographic databases 
produced by LINZ since 2011 for New Zealand and its 
offshore islands, the Cook Islands, Niue, Tokelau, and the 
Ross Dependency in Antarctica are also provided. Over 
20,000 maps, charts, and datasets are now available and, 
as of 31 October 2017, nearly 2,000 users from 50 coun-
tries have visited the website to browse and download 
data. All resources contained in the repository are subject 
to a Creative Commons Attribution 3.0 New Zealand 
(CC BY 3.0 NZ) licence, creating ample opportunities to 
use and reuse the data. This open access is welcomed by 
many communities, particularly artists, designers, histo-
rians, cartographers, developers, and geospatial analysts.

GDH has already enabled a number of valuable and even 
ground-breaking projects. One of these involved research-
ing the spatial extent of glaciers in the Southern Alps 
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through time by comparing georeferenced imperial “one 
inch to a mile” (1:63,360) topographic maps dating back 
to the early 1940s and their metric 1:50,000 equivalents 
published between the 1970s and 2000s to current topo-
graphic datasets and imagery. This auxiliary study con-
tributed to a body of research that delivered a surprising 
outcome suggesting that over fifty New Zealand glaciers 
actually advanced over the last 30–40 years: quite the op-
posite result to a global trend of glacial retreats reported 
elsewhere.

Another initiative using our digitised maps is MapsPast 
(mapspast.org.nz), a community-based project provid-
ing a visual window into the historical and contemporary 

geography of New Zealand. Its trademarks are predom-
inantly seamless, country-wide map coverages produced 
at 10-year intervals from 1899 to 2009. They are created 
by georeferencing and stitching together national cadas-
tral or topographic map series obtained almost exclusive-
ly from GDH. MapsPast has a wide following amongst 
varied users who find the service very valuable for their 
work or personal pursuits. Recently, an investigation into 
improving the national DTM has been undertaken. One 
approach is to assess the suitability of the 1:25,000 photo-
grammetric plots for this task (Figure 3). These plots were 
created between the 1970s and 1990s as an intermediate 
step in producing the 1:50,000 national topographic map 
series. They contain a much higher density of spot heights 

Figure 2. (Re)Discovery: While working on NZMS 3 NZ Mosaic Map sheet N4/9 & N6/5 from 1953 (1), Benjamin Jones, Digitisation 
Technician, noticed a small island north of Simmonds Islands (see red circle), which he could not see on the then-current 2013 NZTopo50 
map (4). Further research revealed the island was last shown on the imperial NZMS 1 NZ Topographic Map in 1977 (2) before 
disappearing from the metric NZMS 260 Topographic Map published in 1984 (3) and all subsequent maps for over three decades! 
His finding was forwarded to LINZ who, after its own investigation, confirmed the island’s existence and reinstated it on the most recent 
edition of NZTopo50 map (5) in 2016.

Figure 3. Valuable Projects: GDH is a valuable source of information for an ongoing investigation concerned with enhancing the national 
DTM. The 1:25,000 photogrammetric plot (left) records a far greater density of spot heights (red circles) than the equivalent published 
1:50,000 topographic map of the same area (green circles), arguably providing better resolution data for modelling the 3rd dimension.

1 2 3 4 5
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than the published and subsequently vectorised topo-
graphic maps, hence supposedly providing better resolu-
tion for modelling the third dimension. The study is still 
ongoing but we are already delighted to see GDH resourc-
es being used in this investigation.

GDH is very much a work in progress. Our current effort 
concentrates on a web-based catalogue application that 
can manage our cartographic and geospatial resources and 
provide powerful search functionality. The next phase will 

involve adding new content, not only digitised maps and 
charts but also geospatial datasets and imagery. We are 
continually working on a knowledge base that will deepen 
general understanding of our national cartographic heri-
tage and hopefully support discovery and innovation. Our 
often serendipitous “treasure hunting” and constant pur-
suit for the lost and forgotten will ensure continued shar-
ing of exciting cartographic material and mapping stories 
for a long time to come.

T H E  H E A R T
This story is foremost a testimony to the vision, sup-
port, and determination of the people who were, and often 
still are, at the heart of our journey. These few mentioned 
here represent many who share the true spirit of our un-
dertaking and genuinely care for New Zealand’s carto-
graphic heritage. Some, like Marek and Brian (Marshall), 
came up with great ideas and were happy to provide in-
valuable insight based on their experiences—good and 
bad—with similar map digitisation projects. Others, like 
Brian (Flaherty) and Shannon, made sure we were well re-
sourced, both in terms of personnel and funding, to keep 
us going forward, ensuring that the volume and quality of 
our scanning satisfied (or exceeded) both the programme 
goals and industry standards. Yet others, like Michelle 
and Laura, willingly contributed their knowledge to as-
sist us in understanding the stories behind the maps and 
charts published in New Zealand and steered our pro-
gramme towards new heights by optimising digital stor-
age infrastructure and facilitating a centralised repository 
of cartographic and geospatial materials augmented by an 
informative online data guide.

Collectively, this group of dedicated people not only made 
significant professional and often personal contributions 

but also successfully advocated for our cause at their work-
places and communities. This in turn resulted in our ob-
taining wide-ranging institutional support, including the 
provision of access to quality cartographic collections and 
financial backing that sustained a digitising programme 
for many years. In essence, these developments put us on 
the solid path that has seen the gradual transformation of 
what was essentially a large map scanning exercise into a 
growing GDH service. This would never have been pos-
sible without so many sharing in the vision and going the 
extra mile.

We are very fortunate to see the real difference these car-
tographic and geospatial resources are making to vari-
ous government, research, and educational communities. 
Equally validating is how they have been embraced by the 
general public of New Zealand. Melanie, a GDH user, 
wrote, “Just wanted to congratulate you (and all involved). 
This is an awesome project and a great teaching opportu-
nity for students.” We are truly humbled by the appreci-
ation we receive from people like Melanie and find it an 
inspiration to keep up the good work!
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PRACT ICAL  CARTOGRAPHER'S  CORNER

As a cartographer at the Adventure Cycling 
Association, the task of maintaining 109 cycling maps 
(over 1600 individual map documents!) and adding 
new ones can seem monumental. I primarily use Adobe 
Illustrator to create the maps, and I only use a tiny subset of 
the numerous tools and functions available. The ones that 
I do use, however, I use countless times every day. With so 
many maps to maintain and an ever-growing number of 
update tasks that need to be performed, efficiency is crit-
ical. To this end, I’ve developed methods to save precious 
time by skipping menu navigation for common tasks and 
extending Illustrator functionality with a highly curated 
set of custom scripts and keyboard shortcuts which have 
proven invaluable for repetitive cartographic tasks.

Adobe Illustrator comes with some functionality to cus-
tomize keyboard shortcuts for certain tools and actions. 
I’ve found this offering quite limited, and not extensible 
to custom scripts. Some research outside of Illustrator 
yielded a third-party solution for both the MacOS and 
Windows platforms that works much better. For MacOS, 
a lightweight application called Spark loads the entire 
menu structure of Illustrator (or any application, for that 
matter) and then allows any menu item to be wired up to 
a user-defined keyboard shortcut. For Windows, a simi-
larly lightweight but extremely flexible application called 
AutoHotKey meets the same goal.

Not surprisingly, many tools in Adobe Illustrator seem 
like they have defaults that just weren’t designed with the 
cartographer in mind—what gives? To make Illustrator 
perform more like a fine cartographic tool, I’ve put to-
gether a repository of scripts wrangled from the recesses 
of the internet. Some simply modify the default setting 
of an Illustrator tool or function to perform in ways that 
are more suitable for fine cartography. For example, this 
repository includes scripts to make the stroke weight +/- 
arrows increment by 0.1pt instead of 1pt and to change 

the alignment of a point-text object without changing the 
actual location of the text object. These might seem like 
trivial details, but they can add up in terms of time spent 
navigating menus or mental anguish watching a tool per-
form an action that you know you’ll have to fix afterward.

Configuring a third-party app might seem like a pain and 
just one more thing to manage, but the payoff in produc-
tivity is well worth it in my opinion. The combination of 
powerful custom scripts and speedy access via keyboard 
shortcuts has changed the way I make maps. Additionally, 
for my NACIS 2017 Practical Cartography Day (PCD) 
presentation, I prepared pre-made shortcut library files for 
both platforms, installation instructions, and even a print-
able cheatsheet to . . . shortcut . . . the process of getting 
up and running with this valuable set of productivity tools. 
I encourage any cartographer interested in speeding up 
their workflows to check out cairn.pw/nacis2017, which 
contains my presentation slides and a GitHub repository 
with all the goodies.

WATCH THE PRESENTATION

NACIS 2017 Practical Cartography Day
Montréal, Québec • October 10, 2017

Click to watch, or visit youtu.be/L6QO2IX5qWA

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://cairn.pw/nacis2017
http://youtu.be/L6QO2IX5qWA
http://youtu.be/L6QO2IX5qWA
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Off Course: A Creative Exploration of 
Cartography, Cuisine, and Narrative

O f f  C o u r s e :  A  C re a t iv e 
Exploration of Cartography, 
Cuisine, and Narrative is a fic-
tional anthology of 13 maps, 
connected by an underlying 
thread of food. The antholo-
gy is presented as if each map 
were created by a different 
person. While each map tells 
a story, there’s also a fiction-
al character editing the an-
thology, with a narrative arc 
of his own. Our editor pro-
tagonist has a background in 
traditional cartography, but 
after a bad break up, he is try-
ing to prove (to his ex and to 
himself ) that he can be cre-
ative. This work follows his breakdown, which is reflect-
ed through the maps he’s chosen; the volume begins with 
with maps that are more conventional, but ends with maps 
that are more abstract. The editor’s story is told through 
the introductions that accompany each map: his commen-
taries are initially academic, but become increasingly per-
sonal as he struggles to define what a map is.

Each map was created so that it could stand alone as well 
as work within the larger narrative. Our goal was for each 
map to both tell a story and represent physical space in 
some way. Many of the historical maps, like those set in 
San Francisco and New York, are based on extensive re-
search. While many of the maps have an unconventional 

form, the ultimate goal is to push the boundaries of what a 
map can represent by looking at mapping emotion, mem-
ory, and narrative.
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EDITOR'S NOTE

The entirety of Off Course follows this page, courtesy of 
the authors. Enjoy!

VISUAL  FIELDS

Visual Fields focuses on the appreciation of cartographic aesthetics and design, featuring examples of inspirational, beautiful, 
and intriguing work. Suggestions of works that will help enhance the appreciation and understanding of the cartographic arts are 
welcomed, and should be directed to Section Editor Matt Dooley: mapdooley@gmail.com.
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As many readers may be aware, I have been involved in the academic world of cartography for some time now. 
However, I feel that this academic lens has held me back from fully exploring the creative side of my interest in 
maps. While many of my previous works have examined the inherent bias and distortion of mapmaking, I’ve always 
approached these biases as flaws, signs of how these elements prevented certain maps from accurately portraying 
reality. Until now, I haven’t had the opportunity to explore how maps can use this same distortion to present a unique 
perspective. Over the course of my research, I’ve been compelled to think about how maps can tell stories. I’m an 
immensely creative person which is something that may not be obvious from some of my past works. This project is 
something I’ve wanted to put together for many years now and I recently found myself with some time on my hands to 
make it a reality.

Many would classify this work as a collection of art pieces rather than maps. For those of you, including my publisher, 
who were hoping my next publication would be Longitudes: A Legacy Volume 5, I’m sorry to disappoint. I’ve chosen to 
compile this collection because I felt the need to step back and ask what is a map. While as cartographers we spend 
a lot of time debating the merits of various mapping techniques, we spend comparatively little time delving into what 
makes a map a map. Again, though our work is highly visual, some might say we are not particularly creative. However, I 
believe that perception should change. Mapmaking has an important creative component. Whether you’re an academic 
in cartographic studies or a first time reader I ask you to set aside your preconceptions of what a map is for now, as I 
think you’ll be pleasantly surprised.  

I picked these maps because each pushes the boundaries of what we would conventionally call a map. They all also talk 
about another passion of mine — food. Some are unusual specimens I’ve found over the years during my research, but 
others I stumbled across in unexpected places. Some of their authors would not consider themselves to be mapmakers. 
I’ve opted to focus on American authors, as that’s my area of expertise. The first map in this anthology was found at the 
Iowa Tourism bureau.

Ultimately, even though there is much creativity that goes into completing a map, there is perhaps even more creativity 
that goes into the analysis of creative maps. This compilation is not intended to be comprehensive; there are always 
more courses to take, but I think this one has proven worthwhile. I’m very glad my creativity has allowed me to see the 
value in this project and that I had the strength of will to keep at it. I’m thankful to my publisher for letting me take this 
journey off course. I hope you enjoy reading it as much as I’ve enjoyed compiling it.

FOREWORD
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The Central Iowa Corn Country Guide was initially created as an agritourism guide for 
corn farms, much akin to the wine tasting guides of Sonoma’s vineyards. It was intended 
to demonstrate the subtleties in varieties of corn. It stands out in this collection due to its 
exclusively functional nature. The rich key allows us to understand some of the details 
even without the shading that might have been used to indicate the topography. The color 
scheme is used to evoke the yellowness of the corn. I’ve always wanted to attend such 
a corn tour but failed to do so while I lived in the area and was pleased to come across 
this reminder of my time there. This map does seemingly emphasize visual appeal over 
accuracy, but despite the breaking of conventions it is clear and easy to read. Even given 
the huge amount of information, each piece is easily found, like an orchestra composed 
so carefully you are given the impression it’s being thought of on the spot. Too many 
maps today are composed like jazz — haphazardly improvised — producing the opposite 
effect, whereby, at first, it may appear cohesive until you discover they’ve failed to 
document a road or a change in incline. Here, the work is clean and smooth. The thinking 
is as pure and sweet as the corn.
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When I was a boy my father took me to see Vincent Price star in War-Gods of the Deep. 
It was a tremendous story about how, off the coast of England, sea creatures battled 
humans. It was the first time I’d heard of England and perhaps the first moment where I 
understood there were places very very far away.

At the time, it seemed a stretch that the world existed beyond my neighborhood, or even 
that parts of the neighborhood continued to function autonomously when I wasn’t there. 
As we sat in the car after the movie, my Dad pulled out one of those huge map books 
that was necessary before GPS. It only showed our region of Masschusetts, but almost as 
wishful thinking there was also a world map inside the front cover. My Dad flipped to the 
world map and pointed to England, and then pointed to Arkham, Massachusetts. I didn’t 
know it then, but that map was terribly inaccurate. The map of the world we typically use 
dramatically distorts the sizes of the continents. There are several versions of the global 
map that attempt to amend this. The one I favor is the Waterman Butterfly Projection. 
While unfortunately this Vincent Price map shares these flaws of distorted global 
geography, I decided to include it given its attempts to graft fictional occurrences onto our 
real world. 
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Vincent Price’s Travels Through Reality and Then Some by Liv Summers, Chase Winfield
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On our first big trip together, to London, I remember remarking on how all the stops 
appeared to be equidistant on the map, but the time we spent passing between them 
was highly irregular. This is not unusual with subway maps. Someone went to the 
trouble of mapping the actual London subway lines in a geographically correct fashion 
and ended up with a bunch of curved patterns reminiscent of rivers all clumped up in 
the center. Subway maps are largely the product of designers — and make no mistake 
these are designers, not cartographers — so obsessed with order, with consistency and 
complementary color schemes that they sacrifice functionality. Order is important, but 
not at the cost of being true to the source material. When we become so intent on fitting 
everything into a neat rectangle with rigid lines we lose some value. Much like how if you 
were on vacation and someone insisted on spending every instant exploring, even if you 
were quite tired already and didn’t fancy a visit to Big Ben, that would be problematic. It 
would be them just fitting your experience into the box they’d shown up with, ready-made. 
This map turns the convention on its head. A subway map is wrong because it is utterly 
useless for navigating a city on foot, but it can guide you between subway stops. As this 
map shows locations that are exclusively in subway stations, this map is functional.
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Tokyo Subway Ramen by Katsuo Nakano
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I found myself in San Francisco many years ago for a conference on the evolution of 
hachuring. Mind you this was quite early in my career, and I was travelling alone, so I made 
the mistake of joining some colleagues at a bar called The Elbo Room. It was an abysmal 
experience. If ever jazz could have a smell this would be it. It was stuffy, with undertones 
of stale beer and overly-medicinal gin. We didn’t arrive until 11 and didn’t leave until 
someone threw up on my shoes. These were not leather shoes: they were sneakers of 
the sort that have a porous exterior. I returned to my hotel room reeking of pot and vomit, 
without any desire to return. It was the only pair of shoes I’d brought with me. When I 
came across this map, I did some digging and was amused to note that, had I come just a 
few years earlier, I might have been spared this heinous experience as it was previously a 
place called Amelia’s, which at least sounds more respectable. This map is unusual in that 
it represents time in addition to space and has the interesting conceit of representing a 
street like the rings of a tree. It’s also unusual in that it does not claim complete objectivity, 
given that the point at which businesses become gentrified is highly subjective.  
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The Evolution of Valencia Street by Jill Kim
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ing stores, you’ll find two chocolatiers, a couple of 
juice peddlers and innumerable “organic” stores. It 
hasn’t always been that way. Valencia Street is part 
of San Francisco’s historically Hispanic Mission 
District. Many say gentrification first took hold here 
when Valencia Street got bike lanes and the police 
station was moved back in the early 2000s. This 
map shows how the neighborhood has changed 
since 1975.
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This map is more like a blueprint than a traditional map. I’ve chosen to include it, as I 
appreciate the level of detail used. I think generally maps could benefit from being more 
like blueprints. The high stakes associated with a blueprint ensure they must be precise 
and incredibly functional. Imagine how much more accurate maps would be if any 
misstep would result in a million-dollar building collapsing. How much more careful we 
might be in general if we treated every action we took as if it mattered.
 
This map is admittedly frustrating as the overlapping layers obscure some information. 
Beyond the design though, I was drawn to this map because I appreciate the challenges 
of sharing a small kitchen. Even the most spacious of kitchens can feel crowded with too 
many cooks. While completing my doctorate I lived with a man who consumed nothing 
but Hot Pockets and Otter Pops and in perpetuity left a film of grease in the microwave. 
Now, I am fortunate to live alone, but I’m always surprised by the number of people who 
aren’t familiar with even basic fridge etiquette. Obvious things — like the milk should 
never be stored in the door or that shelves need to be cleaned weekly. Some people will 
even insist on keeping yogurt starter (basically a jar of living bacteria) in your fridge when 
you haven’t really moved in together yet.
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My House at Dinnertime by Kara Clifford

OFF COURSE:

a creative exploration

of cartography, c
uisine

and narrative



OFF COURSE:

a creative exploration

of cartography, c
uisine

and narrative



12

Perhaps more so in New York than anywhere else in the world, when it comes to fine 
dining, attention to detail is paramount. It is the mapmaking of the culinary world. The 
process must be approached with a clear vision and steady hands.  After my father died, 
I visited New York briefly with a friend and had the pleasure of dining at Daniel. I still 
remember every course, the foie gras followed by the escargot with beurre blanc and the 
endive salad. I was beyond embarrassed that my dining companion was a vegetarian and 
sat there patiently dissecting the meal, but even her share of lardons didn’t go to waste 
as we brought them back to my father’s Labrador who went absolutely mad for them. 
You can imagine my delight so many years later, Charlie the Labrador still at my side, at 
finding this map, which has some information about New York City’s critics, but first and 
foremost has information about the kinds of fine dining establishments New York has to 
offer.
 
This map is structurally interesting as it again attempts to incorporate temporal elements 
in addition to more traditional spatial components. I doubt I’ll have occasion to return to 
New York, as these small moments of order are too far and few between, given the large 
moments of chaos — of drug deals and jazz clubs and reckless youths — but in some 
ways I find it that much more impressive that the authors were able to find and organize 
restraint in this city of excess.
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Under Review by Henry Delgado, Reese Mauro
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MICHELIN

1 A very good restaurant in its category.
2 Excellent cooking, worth a detour.
3 Exceptional cuisine, worth a special journey.
In 1900, with fewer than 3000 cars on the road in France, 
Michelin tires put out a guide to denote restaurants worth 
a journey. Many years later, the first US city they’d 
acknowledge would be New York. Le Bernadin, 
Jean-Georges, and Per Se are the only restaurants to 
have held onto 3 stars since then. Some have accused 
Michelin of favoring French establishments but even that 
trend has been changing. 

The stars don’t always align.
The New York restaurant scene is one of the 
most influential in the world. Since restaurant 

reviews first took hold here, the world has 
been watching. But while reviews have 

always shaped the restaurant scene, the 
restaurant scene has also shaped its critics.

ZAGAT

Before there was Yelp, there was Zagat, the survey-based 
voice of the people in restaurant reviewing. Zagat has 
generally upheld the status quo with top marks going to 
restaurants like Per Se and Bouley. However, they includ-
ed a wider range of restaurants long before The New York 
Times. In 2011, Zagat was acquired by Google and they 
changed the rating system to be three 5 star scores 
available through Google maps.

YELP

Yelp is an online reviewing site that took o� in 2005 
because it allowed users to leave unsolicited “real” 
reviews. Unlike its predecessors where inclusion was 
endorsement, all restaurants were reviewed no matter 
how small or sub-par. Yelp is interesting because users 
have varied standards depending on their expectations. 
None of the restaurants included on this map have higher 
than a 4.5.  Many that take top marks are comparatively 
inexpensive.

THE NEW YORK TIMES

0 Poor 1 Good 2 Very Good 3 Excellent 4 Extraordinary
With the internet they’ve introduced a separate system for 
users to review restaurants: 
1 Poor 2 Satisfactory 3 Good 4 Very Good 5 Excellent
Notice that only a critic can label a restaurant as extraordi-
nary. More on their critics in a minute.

CRAIG  CLAIBORNE | 1957 — 1972

The first New York Times food critic, Craig Claiborne 
made reviewing what it is today. Before him, reviews 
were thought of as something for the advertising depart-
ment. Long after his tenure, a New York Times review 
could make or break a restaurant. While he was hugely 
influential, the star system came later. He mostly chose 
french restaurants like Le Cirque, which is one of the few 
that has been open since his tenure.

BRYAN MILLER | 1984 — 1993

Bryan Miller upheld the tradition of the critics who 
preceded him, including Craig Claiborne, by favoring 
expensive, usually French, establishments. He was the 
first critic to give Le Bernadin 4 stars, which has 
maintained its rating ever since. He also gave Le Cirque 
4 stars, whose path has been more volatile. He turned to 
Craig Claiborne for advice when he first took on the 
post.

RUTH REICHL | 1993 — 1999

Ruth Reichl was the first New York Times critic to break 
the status quo. There was outrage, particularly from 
Bryan Miller, when she awarded the noodle shop 
Honmura An 3 stars and, more scandalously still, she 
took one of Le Cirque’s stars. Ruth Reichl was particular-
ly known for dining in disguise, attempting to duplicate 
the average diner’s experience. She still visited tradition-
al establishments, like Daniel, but made an e�ort to visit 
less traditional ones as well.

FRANK BRUNI  | 1999 — 2009

Frank Bruni was the first New York Times critic to 
compete with internet-based rating systems. With these 
new systems came questions about how much the 
Times’ opinion mattered. Some have accused the Times 
of writing bad reviews because they’re entertaining. 
Bruni found himself reviewing establishments that Craig 
Claiborne never would have considered like Momofuku 
Ko, a restaurant utterly lacking in atmosphere that still 
received 3 stars.

UNDER
REVIEW

3 scores out of 30. Service, Food, and Decor.
0-9 poor to fair 10-15 fair to good 16-19 good to very good 
20-25 very good to excellent 26-30 extraordinary to perfection

1 Eek! Me thinks not. 2 Meh. I’ve experienced better.
3 A-Ok. 4 Yay! I’m a fan. 5 Woohoo! As good as it gets! 
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The town I grew up in had precisely one pizza place. It was one of those franchises where 
a different family owns each, but the dough and marketing materials are all sent down 
from corporate. It was a buffet style restaurant with novelties like macaroni and cheese 
pizza and chicken alfredo pizza, as if that might make up for everything sitting under a 
heat lamp leaching grease. I worked there through high school and the smell permeated 
all of my clothing. While I could never give up meat, and I doubt I could fully give up dairy, 
to this day I’m tempted to give up cheese.
 
On our first trip to New York together, back before Dad died, I told Lauren I hated pizza, 
so she suggested we try a juice cleanse, so we got pizza. New Yorkers are particular 
about their pizza.  Dad sent us to his favorite place, which did happen to be a Ray’s. It was 
her first time meeting him, though I’d long since passed the age where that kind of thing 
merited ceremony. I think she might have thought I brought her because I was planning 
to propose. We came home with a bleak pizza that was just red sauce with a smattering 
of peppers. It was the kind of pizza the restaurant I worked at in high school might have 
served, to appease the suburban mothers’ consciences, but which would have sat, 
ignored by the children, just getting soggier. My Dad ate two slices. I think he might have 
thought I was going to propose to her too.
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The Original Famous Absolute Best Ray’s Pizza by Felix Adams
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This map represents something as it was remembered rather than as it was. The use 
of scale is negligible, the lines irregular, and yet, it is at once revealing of the author’s 
personal attentions and the stories of a place. It is a map of a physical space but also a 
map of a memory. This map portrays shortcuts and best friends and children’s legends. 
I particularly appreciate how clearly multiple kinds of information are conveyed and 
intertwined with spatial information on this map. As I examined it, I thought back on all 
the places I’ve lived and whether I’d be qualified to create such a map. I considered how 
each semester I’d find new routes between my classes and new corners of campus to 
inhabit in between them, but that seems shallow. I’m not sure I’ve ever lived anywhere, 
even as a child, that absorbed my attentions so completely. It’s strange to consider what 
merits mapping. I have always been more focused on people. I wondered if perhaps I 
could ever create such a map of a person. Design it to encompass her likes and dislikes, 
her pockmarks and scars, her dreams and despairs. I don’t think I could. 
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Julie’s Island by Jullianna Watts
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This map juxtaposes the traditional characteristics of a map with a frozen dinner. This 
map has been executed not from above but rather in a three-quarter perspective. This 
has the disadvantage of obscuring some of the information in the back. The colors are 
blended and the scale of some of the objects (for instance, the cabin in relation to the 
mountain) is distorted.
 
However, I chose this map not for its form, but for its insight into the human psyche. I 
think this map is incredibly relatable. I often find myself facing the distraction/distraction/
distraction/despair conundrum. In fact, compiling this book itself is a kind of distraction 
for me, as I’ve never watched much television. Lauren’s new boyfriend, Paul, watches a 
lot of television. Lauren never used to watch television but I guess that goes along with 
giving up “giving up red meat” and throwing away her yogurt starter and smoking a lot 
of pot and being about to move to New York with him and our dog. Paul is going to be an 
adjunct professor at NYU even though he says he’s really moving because his jazz band 
has taken off, which is a load of — anyway. I’ve been eating a lot of frozen dinners lately 
and found this map insightful. At least my fridge is clean.
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The Anatomy of Loneliness by Akash Baria
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There are lots of parts of life we don’t like to think about. We want to eat our sausages 
in peace without being reminded of the pieces they came from. We want to sit down to 
dinner in peace without being reminded of how our lives are in pieces. A slow build of 
minor skirmishes over how often the ceiling fan ought to be cleaned, or how often the dog 
ought to be walked, or how often you work late, or how often she pretends to work late 
and you both work to keep up the pretense of fighting over work, preferable to working 
through the affair and the bullying and passive aggressive skirmishes and passive 
aggressive battles over nothing in particular. She pretends that the shift of the calm order 
of your life from maturity to monotony hasn’t bothered her. But you can’t help but be 
bothered by how she’s changed. By how she’s grown as a person, by how you’ve grown 
apart as people. This is a map of a metaphor. It literally shows how the sausage is made 
without reaching for gristle or gore, instead seeking a deeper truth about how we don’t 
like to think about things we don’t like to think about. We’d rather continue along in our 
neat, orderly bubble ignoring the homeless man on the corner, and the news on the radio, 
and the last bag in our — my — closet that means it’s really over. 
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How the Sausage is Made by Isabel Howard
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This work is someone imagining what someone from the future would think of us looking 
back. It’s a useful device as it allows the author to comment on some of today’s food 
trends while also showing the deeper flaw in all food trends. In the future, they might feel 
superior remarking on our food trends (as we do looking back on the 50s) but without 
acknowledging how arbitrary their own food trends are. It’s like when you were a kid 
and you flipped your cheap binoculars around and suddenly everything looked far away 
even though it was still at arm’s length. I wonder sometimes how that might manifest 
itself in relationships. Perhaps in how we project into the future, imagining far off years 
in an instant. Perhaps in our inclination to bend the past to our current impression, 
remembering only the worst of what ended badly, looking back from a good place and 
saying we’ve always known she was the one. But mostly, I wonder if relationships have 
microtrends of their own. If even as we take pause and notice our patterns and work to 
break them we create new ones, such that no matter how we think we’ve changed, or our 
partner has changed, in retrospect we will always fall short.
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An American Kitchen, circa 2016 by Nathan Adams
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KITCHEN

AMERICAN

CIRCA 2016

This exhibit hopes to convey an idea of the 
typical American kitchen in 2016, based on a 
survey of 100 homeowners at that time.

1. LEFT CUPBOARD
Big Paw Mission Fig Balsamic.
Purchased at farmer’s market. Used as a 
base for dressing and marinade.
> Ume Plum Vinegar. Multipurpose Asian 
condiment.
Coconut Oil. Homeowner purchased this 
item because they “heard it was supposed to 
be good for you, but we only tried it a couple 
weeks ago.” Following use, homeowner 
reconsidered its benefits as coconuts are 
“not inherently good for you” and it “made 
everything taste like coconuts.”

2. MIDDLE CUPBOARD
> Tiki Cup. Purchased from bar in 
neighboring town where predetermined 
group annually shared a large drink named 
after virgins.

3. RIGHT CUPBOARD
Jackfruit Chips. Purchased on trip to 
Malaysia, unconsumed.
Candied Ginger (bought in bulk). 
Chopped fine and added to whipped cream 
to top pumpkin pie.
> Matzo Meal. Added as binder for latkes.
Vanns Spices Brandied Pepper. Initially 
purchased on trip to New York at Zabar’s, 
subsequently bought at specialty store, 
finally ordered online directly from Baltimore, 
used in place of regular pepper, particularly 
on roasts.
Vanns Spices Bourbon Pepper. 
Discovered when ordering brandied pepper 
online. Slightly inferior to brandied pepper 
but virtually the same.
> Cavender’s. All purpose seasoning 
favored for preparing steak, one homeowner 
reported using it on eggs “in spite of my 
wife’s disapproval.”

4. COUNTER SPACE
Quarter Loaf San Luis Sourdough.
Stale.
> Holiday Cli� Bars. Iced Gingerbread and 
Spiced Pumpkin Pie flavors.  A precursor to 
our modern CPRM (Cricket Protein Ready 
Meal), “energy bars” were often used as 
snacks or a last minute lunch, though they 
contained comparatively high levels of fat 
and sugar.

5. TOP DRAWER
> Cheese Knife. Used for cutting cheese.
Clip. Attached to edge of pot to hold a spoon, 
or used to clip things.
Butter Mold.
Assorted Tupperware.

6. MIDDLE DRAWER
Stick. Used for making Mexican hot 
chocolate, source unknown.
Ice Cube Mold. Intended to create cubes 
resembling ships from Star Wars (American 
movie franchise [1977-2023]).
> Orange Peeler.

7. BOTTOM DRAWER
Better Than Gravy. Selected as it came 
from the makers of Better than Bouillon, 
brand “preferred by mother.”
> Knox, The Original Unflavored Gelatin. 
One of many general purpose items, unused.
Assorted Sauce Packets. Acquired from 
various fast food establishments.
Freeze Dried Red Onion. Convenience 
measure, substituted for fresh red onion in 
dishes like chili.

8. BAKING CUPBOARD
Super Grain Pasta. At this time, 
carbohydrates were out of favor.
Pure Vanilla. During this period, the 
carcinogenic properties of vanilla were as 
yet unknown.
> Baking Soda. A successful advertising 
campaign convinced homeowners that 
baking soda could absorb odors.
Water Bottle. Labeled with child’s name 
and phone number.
Rose’s Sweetened Lime Juice. Mostly 
empty. Used to make lager and lime. 
Homeowner had heard this beverage was 
“particularly good with Corona.”
Pepperment Creme Oreos. Seasonal 
item.

9. FREEZER
Ragu.
Ziploc Container of Puree. Orange, 
unlabeled, undated, freezer burned.
Ziploc Container of Puree. Yellow, 
unlabeled, undated, freezer burned.
Ziploc Container of Puree. Green, 
unlabeled, undated, freezer burned.

10. FRIDGE
Whipping Cream. The Winter 2016 
shortage of nitrous oxide prompted many 
to make whipped cream from scratch.
> Bottle of Champagne. Half empty.
Almond Beverage. Vanilla.
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Lauren is moving out in this passive aggressive fashion where she waits until she knows 
I will be out and comes to collect her things a couple bags at a time. It’s all the more 
amusing because she is, as she always has been, sloppy in her mindset, forever forgetting 
things just when she thinks she has finished. More entertaining still, I noticed a pattern in 
the midst of her normally flighty behavior. She’d taken to always coming by on Thursday 
afternoons when I’ve typically gone to the gym. With laser-like precision she would show 
up fifteen minutes after I left. This from a woman who is routinely forty-five minutes late to 
movies. So, in turn, I shifted my schedule to be more erratic, dropping by home for lunch 
some days, going to the gym on Tuesday.
  
Anyway, since she’s leaving in two weeks I finally gave it up and put together a bag with 
the last of her things. Most of it was scarves and trinkets but I came across a zine titled 
Lost Sock that included this delightful map. The author was actually surprised when I 
contacted her about including her work in a compilation of maps, but graciously agreed. 
Anyway, Lauren is supposed to collect it for real when she drops off Charlie this Thursday. 
Though she was supposed to last Thursday. At any rate she should be by soon. He is my 
father’s dog after all. Paul has asked me to stop calling. I might just keep the rest of it.
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Pairings by Aubrey Erickson
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It takes an unusually creative mindset to recognize a piece like How to Bake a Cake as a 
map. Many of my colleagues would argue that a map has to be visual. After all, when we 
think of maps, we think visually. We picture a globe, or one of those atrocities you pull 
down over a blackboard. But even those maps feature text correlated to images: how else 
could we tell Slovenia from Slovakia? To this end a map is, at the very least, a correlation 
between text and image. But what if the text alone could conjure the image? Say, when 
we give directions and tell someone to turn left at the blue house, or the diner, or the 
Sheraton with the broken “h” where you had your first date, or maybe it was your first 
fight — might that be a map? Or when the subway announcer proclaims “Times Square” 
and you look out on the familiar platform and picture your path up the steps and around 
the corner to a small jazz club that smells like tobacco that might actually be pot where 
your boyfriend plays, might that be a kind of map?
 
Or when we had our last fight in the back of a French bistro that added garnish with 
tweezers and I exclaimed that the joy of an In-N-Out was its simplicity, that in each 
location even the location of the bathroom remained unchanged — wasn’t that a kind of 
map? Or when Lauren told me I could never be open-minded enough to love her. Maybe 
that was a kind of map too. 

After much reflection, I’ve broadened my conceptions and adopted a freer flowing 
definition. A map is simply a representation. The only thing that is not a map is the world.  
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How to Bake a Cake by Helene Klein
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Vanilla Cake

This moist vanilla cake is a simple crowd pleaser. It pairs well 
with a variety of frostings and fillings.
 
1 cup butter
2 cups white sugar
4 eggs
2 ½ cups self rising flour
1 cup milk
1 tbsp vanilla extract
3 8-inch cake tins
 
1. Remove pans from oven. Set aside 2 cake pans. Place rest of pans 
on top of stove. Preheat oven to 350 degrees F (175 degrees C).

2. Retrieve butter dish from fridge. Discover bits of jam adhered to 
butter have begun to mold. Open fresh stick of butter. Grab 4 eggs 
and quart of milk. Butter pans.

3. Microwave butter in a bowl for 10 seconds.

4. Find butter is still too hard. Microwave it for another 10 seconds.

5. Find butter is still too hard. Microwave it for another 10 seconds.

6. Find butter has completely melted. Retrieve more butter. Repeat 
steps 3-5.

7. Open top drawer. Remove orange peeler, turkey thermometer and 
wooden spoon and place them on counter before finding beaters. 
Retrieve hand mixer base from above the sink.

8. Use step stool to access cabinets above the fridge. Retrieve sugar. 
Look for self-rising flour husband was supposed to acquire the 
previous Wednesday.

9.  Google substitutes for self-rising flour.

10. Return to cupboard above fridge to move french roast coffee 
beans, cornmeal, cornstarch and gluten-free cake box mix to top of 
fridge to confirm there is no self-rising flour.

11. Mix flour, baking powder, sugar, milk, eggs and baking powder 
into butter.

12. Taste batter.

13. Curse profusely.
     
14. Pour batter down drain. Cram gluten-free cake box mix, 
cornstarch, cornmeal, sugar, flour, baking powder, salt, and 
whole-wheat flour into cabinet above fridge. Toss wooden spoon, 
turkey thermometer and orange peeler, back in drawer. Place butter 
dish and milk back in fridge. Leave cake pans, bowl and beaters in  
sink. Place frying pans back in oven.

15. Take french roast coffee beans and prepare a cup.

16. Purchase birthday donuts on the walk to school.
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Mapping and Modeling Weather and Climate with GIS is a 
topical title from Esri Press. There has been a significant 
increase in the frequency and intimacy of interactions be-
tween the modeling and GIS worlds. Modelers are look-
ing to integrate more sophisticated “real world” inputs, 
and “real world” analysts and forecasters are taking more 
cognizance of modeled outputs. GIS systems, already 
quite flexible and adaptable to the exploration and study 
of a wide variety of geospatial phenomena, are a logical 
platform for hosting this nexus, as Esri has been letting 
everyone know via their serious expansion of support for 
the netCDF data format, support for the Pandas software 
library for Python, and now with this Esri Press book.

One prominent feature of many modeler/GISer inter-
actions has been a profound cognitive and linguistic 
disconnection between practitioners in the respective 
realms. Some tenets built into the assumptions of opera-
tives on one side of the partnership may simply not enter 
the consciousness or calculations of those on the other, 
and vice-versa. For example, just because a certain place 
on the modeled earth can be described with latitude and 
longitude values does not mean that the model operates 
“exclusively in a lat/long coordinate space.” At the same 
time, the lat/long coordinates of a place may change dra-
matically if one assumes a different size and shape for the 
Earth (if one assumes it is, say, a perfect sphere instead of 
a spheroid), so it is important to define those parameters 
and share them with one’s partners. Currently, a conscien-
tious participant in one of these modeler/GISer exchanges 
must expend a good deal of effort (and diplomacy) to dis-
cover where the subtle and not-so-subtle dissonances lie, 
and to try to ease the streams into confluence.

This is where Mapping and Modeling Weather and Climate 
with GIS comes in. Strategically, the book tries to situate 

itself between the solitudes, and to supply grounds for 
bridging the divides.

Thirty-six individual authors contributed, in a variety of 
combinations, to the twenty-three chapters in this book. 
More than half of the authors are connected to US fed-
eral agencies, principally the National Oceanic and 
Atmospheric Administration (NOAA), but there are par-
ticipants from academic, commercial, and military outfits 
as well. Almost all seem to be of the “GIS-aware mod-
eling community,” as opposed to the reverse. Three Esri 
folks contribute to six chapters between them, with the 
most prolific being a volume editor as well.

There is a lot of stuff in this book. The chapters are grouped 
into logical sections, which helps tremendously in naviga-
tion. The section titles—“Representations of atmospher-
ic phenomena”, “Observations,” “Models,” “Integrated 
analyses of models and observations,” “Web services,” and 
“Tools and resources” —demonstrate the sweep of topics 
covered to one degree or another. Reading Mapping and 
Modeling Weather and Climate with GIS cover to cover is, 
I can attest, a long row to hoe; but it was likely not in-
tended to be read that way. Each chapter is autonomous, 
and stands alone with neither prerequisite nor, necessarily, 
connection to any other chapter; this is clearly intentional.

Intentional, too, is the general approach and level of ad-
dress adopted in each chapter: this book is a tool to build 
mutual understanding, not to further developments in ei-
ther community. I came out of reading it seeing two main 
things: how to start to present my activities and concerns 
so as to be understood by members of a community with 
similar interests but a very different approach and heri-
tage, and how to begin to interpret what I get back from 
them in return. File formats are only one small part of this 
equation, and although they are covered, too, it seems to 
me that the book’s value is more, well, anthropological. Esri 
puts out a lot of these “industry” books; most seem aimed 
at selling GIS to the industry. This one seems aimed at 
bringing two juggernauts together without collision.

That said, Mapping and Modeling Weather and Climate with 
GIS is not without shortcomings and faults, and the story 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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of the Curate’s Egg comes frequently to mind while read-
ing it. In the story, a young curate was breakfasting with 
his bishop, when the superior remarked that the youngster 
had been given a spoiled egg. The curate, embarrassed by 
the fuss, continued to eat the bad egg while assuring his 
bishop that “parts of it are excellent.” Luckily, this volume 
is more compartmentalized than is usual with eggs.

Blessedly few of the chapters read like ArcUser magazine 
reprints. Many of the authors, however, are clearly not ex-
perienced technical writers (as the level of writing in most 
“scientific” periodicals demonstrates is not uncommon in 
the field), so a good deal of some chapters are a good deal 
less clear than they might have been. For example, there 
seems to be a widespread misunderstanding of the con-
cept of paragraph. Webster’s dictionary (1944) defines it as 
“A distinct section or subdivision of a discourse, chapter, 
or writing, whether of one or many sentences, that forms 
a rhetorical unit as dealing with a particular point of the 
subject, or as comprising the words of a distinct speaker, 
etc.” By contrast, in some of this book’s chapters, para-
graphs are employed simply as random breaks in the text.

It is worse than that, though. My review copy is filled with 
penciled corrections, excisions, and rearrangements of ma-
terial, and not a few question marks. Sadly, some of the 
most potentially useful chapters, particularly Chapter 2, 
“Meteorological data in a geodatabase,” are almost inco-
herent. The two authors of Chapter 2 do not so much per-
form a deep dive into UML and the International H2O 

Project (IHOP) database structure as to smack into it full-
tilt boogie: the results are awkward, confusing, and down-
right gory.

One should also say something about the standard Esri 
Press book layout; in particular, the tremendously long 
text lines used for body text. These lines are just too long 
for comfortable reading. Standard good practice tells us 
that “… even with generous leading, a line that averages 
more than 75 or 80 characters is likely to be too long for 
continuous reading” (Bringhurst 2002, 27). Standard Esri 
Press text lines average about 90 characters. Moving either 
to a wider page fly space (and narrower text block) or to 
two columns (maybe a less happy solution) would make 
reading one of these books rather less of a slog.

So, to wrap up: Mapping and Modeling Weather and Climate 
with GIS is a good stab at filling a big need. It is not with-
out problems, but what in this vale of tears is not? If your 
office works with weather and climate modelers, this book 
should be there too.
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A M E R I C A N  C A P I TA L S :  A  H I S TO R I C A L  G E O G R A P H Y
by Christian Montès

University of Chicago Press, 2014
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Review by: Russell S. Kirby, University of South Florida

As a peripatetic late twentieth- and early twenty-first-cen-
tury academic, born to an academic family, my early life 
and later career led to residence in many US states, and 
I have had the good fortune to have lived in both large 
and smaller cities, some of which were state capitals. My 

professional and personal travels have led to visits to many 
other state capitals as well. Still, it never occurred to me 
that the subject of state capitals might be worthy of a 
book-length historical geographic treatment.

This monograph, published as a University of Chicago 
Research Paper, shows that it indeed might. In his study, 
Christian Montès thoroughly explores the topic of the 
capitals of the states (and territories) of the United States. 
It could perhaps be said that Montès examines his subject 
from every conceivable perspective: from the relative lo-
cations of capitals within states, to change in location of 
state capitals over time, to their very names, while also ex-
amining a wide array of other questions along the way.
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Montès begins with a discussion of the various roles cap-
itals play as administrative centers and as loci for political 
and judicial activity, and as “places of memory” in histor-
ical, social, and cultural contexts. Additional topics ex-
plored in turn include the geography of capital locations 
from colonial times to the present, an examination of the 
factors involved in capital choice, and comparative analyses 
of the demographic and economic characteristics of capital 
cities prior to and since 1950. He also applies a conceptual 
model for the location and urban-economic development 
of capital cities to the cities of Columbus, Des Moines, 
and Frankfort, and discusses the current status of selected 
former capitals. The book concludes with a consideration 
of the role of state capitals today as “symbols of American 
democracy.”

The narrative is well supported with factual detail. I was 
struck by some similarities to research by the mid-twen-
tieth-century urban and cultural geographers Chauncy 
Harris and Wilbur Zelinsky, each of whom conducted re-
search using cities or places as units of analysis, creating 
classifications and typologies based on socio-demograph-
ic, economic, and cultural factors. Curiously, neither of 
these researchers are listed in this book’s index. However, 
quantitative analysis with mathematical models, typical of 
both Harris and Zelinsky, does not feature prominently in 
the discourse provided by Montès.

Having carefully read this monograph, I can say that I 
learned some things about state capitals (and capitols) that 
I had not previously known. However, I did not come away 
convinced that the subject was truly worthy of this level of 
scholarly investigation. The explanatory model developed 

in the later chapters and examined through three case 
studies seems contrived as well as overly complex. The vi-
gnettes of each of these capital cities, on the other hand, 
could stand on their own, losing little of their substance in 
the model’s absence.

American Capitals is well illustrated, with photographs, ta-
bles, occasional diagrams, and a few maps. The end mat-
ter includes appendices with demographic and historical 
tables, a state-by-state chronology of colonial, territorial, 
and state capitals, and finally, notes, references, and an 
index.

In the final analysis, while I’m still not sure that the topic 
of state capitals in the US is worthy of a full-length book 
treatment, I am convinced that Christian Montès has ex-
amined them from almost every conceivable social scientif-
ic perspective, save perhaps scientific qualitative approach-
es with focus groups, participant observation research, or 
multivariable modeling. While his writing is informative 
and in some sections quite engaging, the reader sometimes 
gets lost in a mire of technical details. Given that no one 
had ever attempted to write a book like this previously, 
American Capitals is likely to be the go-to source for details 
about the geography of the capitals of US states for many 
years to come.

This monograph is a recent addition to one of the most 
venerable scholarly monograph series in North American 
academic geography. I was pleased to see this tradition 
from the University of Chicago continue, albeit with a 
lapse of eight years since the previous volume, and hope 
that more works are in the pipeline.

M AK IN G  SPAT IA L  D EC IS I O NS  US IN G  G IS  A N D  L IDAR:  A  WO RK BO O K
by Kathryn Keranen and Robert Kolvoord

Esri Press, 2016

216 pages. $79.99, softcover.

ISBN: 978-1-58948-429-0

Review by: Greg March

Making Spatial Decisions Using GIS and Lidar: A Workbook, 
is the third book in the Making Spatial Decisions series. 
This tutorial is geared towards users who have basic GIS 

skills and want to learn how to integrate and analyze 
Light Detection and Ranging (lidar) data as part of a GIS 
project to solve problems and create high resolution maps. 
Below is the four-step workflow described in the book:

1. Define the problem or scenario.

2. Identify the deliverables needed to support 
decisions.

3. Document, set environments, and examine the 
data.

4. Perform analysis starting with a basemap.
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The table of contents includes ten modules, each with a 
unique scenario. Each module includes three projects. The 
first project provides the user with step-by-step instruc-
tions to help solve the main issue posed in the scenario. 
The second involves a similar challenge, but without step-
by-step instructions: the user should rely on what they have 
learned in the first project to help solve the main problem 
in the second. The third project includes an “on your own” 
section with different challenges to choose from.

MODULES 1–5

The f irst f ive modules involve the situation of a f ic-
tional company asked to complete work for the cities 
of Baltimore, MD (Project 1) and San Francisco, CA 
(Project 2). Projects 1 and 2 each come with four recom-
mended deliverables and a set of step-by-step instructions. 
What’s nice about Project 1 is that it also includes a set 
of computer screen shots to help the user follow along. 
Project 2 does not include screenshots, in order to make 
things a bit more challenging. Project 3 provides a nice 
list of topics, from which the user can choose their own 
project based on their interest. These topics include forest 
characterization / canopy height and density, flood mod-
eling, finding faults, geomorphic mapping, stream slope, 
archeology field campaigns, mining / calculation of ore 
volumes, and wind farm optimization.

Module 1: Basic Lidar Techniques

In this first scenario, your GIS company is tasked to check 
the quality of some LAS (lidar) data, conduct an analysis, 
edit the lidar data, and then produce both 2D and 3D sur-
face and profile maps.

Module 2: 2D and 3D Models

Using lidar data in a GIS, your GIS company has been 
tasked to build raster and terrain models of the cities of 
Baltimore and San Francisco.

Module 3: Volumetric Analysis and Shadow 
Maps

The two cities have limited above-ground parking and 
need to explore possibilities for underground parking. 
Your GIS company has been tasked to determine how 
much land would need to be excavated where new build-
ings are under development. The cities also need a shadow 

map to guide decisions on where eating areas with benches 
will be constructed.

Module 4: Visibility Analysis and Comparison

Again, the two cities want to provide their residents with 
continuous cell phone coverage and have employed a new 
telecommunications company to produce a visibility anal-
ysis that includes generating a viewshed using digital sur-
face models (DSMs) with the use of lidar data. Where 
problematic coverage areas occur, line-of-sight analysis is 
performed.

Module 5: Surging Seas

Baltimore and San Francisco want your GIS company 
to create new flood insurance rate maps (FIRMs) for the 
Federal Emergency Management Agency (FEMA) to be 
accessible via ArcGIS Online so that citizens can type 
in their address and access accurate information for their 
area. These new FIRMs should be constructed using the 
following hurricane inundation zones: 5 feet above nor-
mal, 8 feet above normal, 12 feet above normal, and 18+ 
feet above normal.

Modules 1–5 all use the same data so there is only one data 
folder for them all, plus one results folder for each project.

MODULES 6 AND 7

These modules involve solving a set of campus-based prob-
lems centered around an alliance between James Madison 
University and the University of San Francisco. Both 
modules use the same data so there is one folder for data 
and one for results.

Module 6: Corrected 3D Campus Modeling

Before each campus can determine where to add solar 
panels on rooftops, university researchers will use features 
from the lidar data to reclassify (correct) lidar feature clas-
sification codes where errors had been found. Researchers 
will then use ArcScene to visualize the campus (in 3D) as 
a surface and as set of contours.

Module 7: Location of Solar Panels

Once the new lidar feature classification codes have been 
set, the researchers at James Madison and San Francisco 
will create rooftop (heat) maps to determine where solar 
panels will be placed for maximum operational efficiency.
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MODULES 8–10

Modules 8–10 each use different sets of data so there are 
separate folders for each scenario.

Module 8: Shoreline Change After Hurricane 
Sandy

The United States Geological Survey (USGS) has hired 
your GIS company to analyze changes to the New Jersey 
and New York shoreline after Hurricane Sandy. With the 
use of pre- and post-event lidar data, the USGS would 
like your company to produce pre- and post-event eleva-
tion maps to document elevation decline from erosion, 
shoreline retreat, and the deposit of soil due to wave surge.

Module 9: Forest Vegetation Height

This module involves forest vegetation height and how 
land managers can use lidar data to better manage for-
est ecosystems. Using lidar to track forest evolution, The 
Nature Conservancy’s Virginia and Pennsylvania chapters 
wish to determine canopy height as a substitute for the age 
of the forest. This is done by subtracting the bare earth 
surface (DEM) from the first return surface (DSM).

Module 10: Depressional Wetland Delineation 
from Lidar

This last module focuses on identifying the location of 
depressional wetlands using lidar. The State of Florida 
wants to establish a wetlands center in order to perform 
advanced research by comparing traditional delineation 
methods (on-site fieldwork with a topographic map) with 
new methods performed off-site using lidar. The State 
would like a comprehensive comparative analysis of de-
pressional wetlands that documents and compares results 
of the traditional methods versus the new.

EVALUATION

This workbook follows the general format of the others 
in the Making Spatial Decisions series, but with an im-
proved layout, making it easier to follow than earlier ones.

In the Introduction, on page xii, there is a set of bullets 
that list skills the user should have (such as a basic knowl-
edge of lidar and how it is used) prior to taking the tutori-
al. While there is a description of basic lidar terminology, 
a comprehensive glossary would have been helpful.

Downloading the instructional materials from the Esri 
Press “Book Resources” webpage was easy. I tested the 
GIS data in the scenarios using ArcGIS Desktop 10.3.1 
with Windows 7 and the screenshots look the same as the 
ones in the book. Sometimes screenshots can look a bit 
different (between ArcGIS versions), which could make 
following the tutorial more difficult.

There are very helpful screenshots in this workbook to aid 
the user with completing the scenarios, but adding addi-
tional screenshots to the first few modules could better 
prepare the user to successfully complete all of the project 
scenarios within the workbook. As I followed a few of the 
scenarios, it wasn’t always easy to get through them. Some 
steps didn’t have enough information to guide the user, or 
there was information missing that could leave the user 
scratching their head. I have an intermediate skill level 
using ArcGIS, with a basic knowledge of lidar, and I had 
trouble understanding what was being asked at times and/
or what to do next. Some examples:

• On page 5, step 3, the user is asked to enter map 
document properties, but there is no mention of the 
Default Geodatabase field. When filling out the map 
document properties box, the Default Geodatabase 
automatically maps itself (at least on my computer). 
This may not happen on other computers, but a sen-
tence or two describing this field would be helpful to 
the user since this is an important step in the docu-
mentation process.

• Page 10, step 13 directs the user to “Set the 
Baltimore_tiles dataset as the input.” Should the 
user to go back to the Geoprocessing tab, click 
Environment Settings, then reset the file path in 
Workspace? More information is needed here.

• On page 109, step 1, the instructions read: “Add the 
study_area feature class and make it hollow. Add the 
Imagery with Labels basemap.” I located the study_
area feature class file and made it hollow, but there 
is no mention of the basemap file in the workbook 
and I could not find a file with this name (Imagery 
with Labels) in ArcCatalog. While I did remember 
that ArcGIS Online has this web basemap, it would 
have been helpful if there was a note that the user can 
download the Imagery with Labels basemap from 
the ArcGIS website. Another, different, basemap is 
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required in step 3 on page 136, and again its sourcing 
from ArcGIS Online is not mentioned.

Some of the instructional steps within the scenarios re-
quire the provision of more information if users are to 
complete each scenario. As with most GIS tutorials, indi-
viduals who take this tutorial by themselves or as a group 
should expect to devote a significant amount of time to 
working through each scenario.

This book lends itself best to a classroom setting where 
students can ask questions of their instructor, or fellow 
students who have been through the workbook scenarios. 
Individuals who take this tutorial solo, and without hav-
ing a basic understanding of lidar and how it functions, 
could have some difficulty getting through it. Taking this 
tutorial in a classroom setting where students are divided 
into small groups would be to the individuals’ advantage 
vs. taking it on their own.

It is noted in the Acknowledgements section that the 
workbook was created with contributions from students 
and teachers from the Geospatial Semester held at James 
Madison University, and that high school students who 
participated in the Geospatial Semester helped test each 
module in order to provide feedback.

All-in-all, this is a useful tutorial workbook for individuals 
who already have a basic knowledge of lidar and possess 
basic GIS skills. Although some of the instructional steps 
for following the scenarios would benefit from being a bit 
more detailed, the authors did well in creating real-world 
scenarios that represent a variety of disciplines, and the 
workbook enables users with GIS experience to expand 
their skill set (utilizing lidar) to solve problems that face 
the environment. I would recommend this workbook to 
university faculty (from select academic disciplines) with 
the suggestion that they integrate the workbook as part 
of an Introduction to Lidar course or Remote Sensing 
Technology course.

C A R TO G R A P H I C  JA PA N:  A  H I S TO RY  I N  M A P S
Edited by Kären Wigen, Sugimoto Fumiko, 
and Cary Karacas

University of Chicago Press, 2016

336 pages, 111 color plates, 1 table. 
$45.00, hardcover.

ISBN: 978-0-226-07305-7

Review by: Mark Denil

For the western observer, Japan is an enigmatic land. It is 
both like and unlike, familiar and alien, clear and clouded, 
straightforward and not-quite; and it is all these things all 
at the same time. As Lafcadio Hearn wrote over a centu-
ry ago, recounting the words of a close Japanese friend: 
“When you find, in four or five years more, that you can-
not understand the Japanese at all, then you will begin to 
know something about them” (Hern 1904, 5).

Cartographic Japan: A History in Maps, from the University 
of Chicago Press, is expressly intended to open a window 
for the non-Japanese reader on a sweeping landscape of 
Japanese cartographic artifacts, history, and scholarship. 
The fifty-two short essays by forty-eight authors, “each 

focused on one or two maps related to the contributor’s 
specialty” (3), are organized in four roughly chronolog-
ical Parts and then further into thematic sub-groups. 
Although there are occasional references from one to an-
other, for the most part each essay stands alone.

Japanese cartography, like much of Japanese culture and 
technology, developed in a cyclic manner. Foreign influ-
ences would, from time to time, wash over native practice; 
sometimes swamping local traditions, sometimes being 
absorbed and assimilated, and sometimes creating new 
streams of tradition alongside those already existing. In 
each case, that which remained and flourished would it-
self become Japanese. Cartographic Japan examines a large 
number of maps representing developing cartographic 
practices, and offers commentary on how many of these 
streams of infiltrations, minglings, and adaptations played 
out over the years.

Prevailing historical, political, and social conditions al-
ways frame the environment for cartographic practice, 
production, and products, and in Cartographic Japan the 
three most recent Japanese historical periods are used to 
divide the essays into four main Parts. These are titled: 
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I. Visualizing the Realm: Sixteenth to Eighteenth 
Centuries

II. Mapping for the Market 

III. Modern Maps for Imperial Japan

IV. Still under Construction: Cartography and 
Technology since 1945.

Supporting the essays is a general Introduction, plus in-
dividual Introductions to each of the four Parts, as well 
as a brief Epilogue wrapping up the historical narrative 
with a look at a contemporary map. The standard sections: 
“Acknowledgments,” “About the Authors,” and an Index, 
are grouped at the end.

The first two Parts are overshadowed by Japan’s long-stand-
ing feudal institutional structure, epitomized by the 
Tokugawa Shogunate and centered in Edo (since renamed 
Tokyo). The maps in these sections form the baseline for 
the overall survey, but this baseline is anything but static. 
Although often considered primarily a period of isolation, 
the Edo period was not one of stagnation. It was a period 
of practically unbroken peace: beginning about 1600, in 
fewer than fifty years Japan was transformed from a tan-
gle of warring clans into a peaceful and peace-loving state. 
There were troubles, especially in the far north and south, 
and peace was only preserved by an extraordinarily vigi-
lant military feudalism, but it was also a time of general 
prosperity and cultural progress. Education was improved 
and extended, books were printed and circulated in large 
numbers, and art was cultivated; it was the two and a half 
centuries of Tokugawa peace that laid the groundwork for 
the new Japan that burst upon the world with the Meiji 
revolution (Gowen 1927, 247).

The earliest maps discussed are amongst the oldest exist-
ing maps of Japan. The sub-section “Japan in the World” 
explores the Japanese view of the place of Japan in the 
world: a view even then already reflecting aspects of the 
wider world’s view of both itself and of Japan. Other sec-
tions in Parts I & II present views of “Domestic Space,” 
“Mapping the City,” “Sacred Sites and Cosmic Visions,” 
and “Travelscapes.”

The transition of feudal Japan into the Imperial Japan of 
the Meiji Restoration and Renaissance is the unifying 
theme of Part III. Japan, in this period, began a wholesale 

importation of western technology and practice, diving 
into a veritable tsunami of learning, adopting, adapting, 
copying, and improving. In this dynamic time Japan leapt 
onto the world stage: exploding illusions, elbowing aside 
competitors, and slapping down challengers, as well as 
acquiring, and administering, colonies. This newly west-
ernized Japan, however, was still Japan, and traditional 
threads remained present and discernible in the new-form 
tapestry.

The maps in Part III begin with early Japanese moves into 
modern nautical charting, as native map makers learned to 
use the tools of the circling and intruding foreign powers 
to counter their threats to the homelands. Going forward, 
other modernized approaches were mastered and adapted 
to cadastral records and to disaster relief, while increas-
ingly sophisticated maps were used to analyze, propose, 
and implement increasingly sophisticated solutions in in-
frastructural and urban administration and planning both 
at home and in the growing Empire. By the 1930s and 
1940s, Japanese cartography, like other aspects of Japanese 
technology, was in the vanguard of the world standard, 
and this up-to-dateness included the production of map 
products targeted at the engineering of consent; at home, 
in the colonies, and abroad.

While the Empire came to a sticky end, Japan, and 
Japanese mapping, went, and continues to go, on.

The essays in part IV offer precious perspectives 
on an era of rapid change. While interested 
readers can readily turn elsewhere for studies 
of party politics, social movements, or inter-
national relations, the contributors to this final 
part of Cartographic Japan have elected to revisit 
some of the chief themes that have preoccupied 
Japan’s mapmakers since the Edo era: urban 
life, people on the move, sacred landscapes, and 
hazardous events. Along the way, their con-
tributions illuminate the broad arc of postwar 
Japanese history, from recovery to growth to 
newfound vulnerabilities. (188)

Just as the Shogunate formed the background for the first 
two Parts of Cartographic Japan, the beginning of Part IV 
is dominated by the 1945 foreign invasion and occupation. 
US tactical maps, for example, illustrate the evolution of 
battlefield aims from interdiction of Japanese war-making 
capacity towards plain and simple mass firebombing, and a 
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post-surrender map of central Tokyo makes visible the re-
ality of a hostile occupying army’s dominating boot-print. 
A map setting out one of the competing legal claims for 
control of Mount Fuji, at issue only as a result of invad-
er-enforced politico-religious reforms, highlights the per-
suasive power of a map in arguing a wholly novel position 
before a wholly new judicial body on a question that would 
never previously have arisen. Effects of the defeat and oc-
cupation trauma still echo today, long past the revival of 
Japanese industry brought on by the Korean War, the sub-
sequent end of official US occupation, and the still-slow-
ly-ongoing withdrawal of “friendly” occupation troops.

After dealing with these matters, however, the essays in 
Part IV move on to discuss the wealth of cartographic 
innovation being brought to bear on the issues of “urban 
life, people on the move, sacred landscapes, and hazardous 
events” (188) mentioned in the quotation above. These are 
some of the most interesting essays in the volume.

Physically, Cartographic Japan: A History in Maps is stur-
dy, well bound, and very much the high quality book one 
expects from the University of Chicago Press. Listing for 
$45, it is not unreasonably priced, and is a good value all 
around.

This is perhaps not a book one should expect to read 
straight through; the essays are short and succinct, but as 

a steady diet are perhaps a bit staccato for ideal digestion. 
There is, nonetheless, a tremendous wealth of informa-
tion here, clearly coming from a great depth of expertise, 
and this reviewer has not found a single essay in the vol-
ume that was not engaging and worthwhile. The texts are 
aimed at non-Japanese readers, but a slightly more-than-
nodding familiarity with Japanese history and culture is 
a great help in getting the most out of the texts. Be ad-
vised that Cartographic Japan: A History in Maps is neither 
a primer on Japanese mapping nor on Japanese history.

This book’s greatest shortcoming is in its small illustra-
tions. Each map discussed is shown, often with an addi-
tional detail image and many times with English anno-
tations, but almost all of the maps are so dramatically 
reduced in size that they are very difficult to read. The 
English annotations, too, are sometimes less than sophis-
ticated in application, but that so many interesting maps 
are shown so small is very disappointing. That said, there 
are no poor illustrations in Cartographic Japan: it is just 
that one could wish for larger ones.
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• Type sizes below 6 point should be avoided.

• Captions should not be part of the illustration. Instead, 
please supply captions within the text of the article.

For questions on specific guidelines for graphics, please 
contact Assistant Editor Daniel Huffman for more infor-
mation: daniel.p.huffman@gmail.com.

PERMISSIONS: If a manuscript incorporates a substantial 
amount of previously published material, the author is 
obliged to obtain written permission from the holder of 
the copyright and to bear all costs for the right to use 
copyrighted materials.

L ICENSE :  Articles submitted to CP will be distrib-
uted under the Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 International license. For 
a description of the terms of this license, please see: http://
creativecommons.org/licenses/by-nc-nd/4.0/.

P E E R- R E V I E W E D  A R T I C L ES
TITLE: The title serves as the author’s invitation to a diverse 
audience. It should be chosen wisely. The title section 
should include the full names of the authors, their email 
addresses, and their academic or professional affiliations.

ABSTRACT: An abstract of 250 words or less should sum-
marize the purpose, methods, and major findings of the 
paper.

KEYWORDS: Five to ten keywords should be listed at the 
end of the abstract.

REFERENCES: References should be cited parenthetically 
in the text, following the author-date system found in The 
Chicago Manual of Style, 17th ed. (chicagomanualofstyle.
org). When making a direct quote, include the page num-
ber. Example: (Doe 2001, 38).

INSTRUCT IONS TO AUTHORS
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Books: Invert the f irst author's name (last name, f irst 
name, and middle initial). Middle initials should be 
given wherever known. For books with multiple authors, 
authors’ names are listed in the order in which they appear 
on the title page, with the last author’s name preceded by a 
comma and and. Note: With more than ten authors, invert 
first author’s name and follow it with a comma and the 
words et al. without italics in the reference list.

The general format is: Name of author(s). Year. Title in 
Italics. City of Publication: Publisher Name.

Robinson, Arthur H., Joel L. Morrison, Phillip C. 
Muehrcke, A. Jon Kimerling, and Stephen C. Guptill. 
1995. Elements of Cartography, 6th Edition. New York: 
John Wiley & Sons.

Articles in Periodicals: Author’s or authors’ names as in 
Books, above. Year. “Title of Article.” Title of Periodical, 
volume number, page numbers, DOI if available. Follow 
punctuation and spacing shown in the following example.

Peterson, Michael. 2008. “Choropleth Google Maps.” 
Cartographic Perspectives 60: 80–83. doi: 10.14714/
CP60.237.

Articles in edited volumes: Name of author(s). Year. “Title 
of Article.” In Title of Edited Volume, edited by [Editor’s 
or Editors’ names, not inverted], page numbers. City of 
Publication: Publisher’s Name.

Danzer, Gerald. 1990. “Bird’s-Eye Views of Towns 
and Cities.” In From Sea Charts to Satellite Images: 
Interpreting North American History through Maps, 
edited by David Buisseret, 143–163. Chicago: 
University of Chicago Press.

Websites: Websites may be generally referenced in run-
ning text (“On its website, the Evanston Public Library 
Board of Trustees states…”) rather than with a URL 
listing. If a more formal citation is necessary, use: Name of 
author(s). Year. “Title of Document.” Title of Complete Work 
(if relevant). Access date. URL.

Cartography Associates. 2009. “David Rumsey Donates 
150,000 Maps to Stanford University.” David 
Rumsey Map Collection. Accessed January 3, 2011. 
http://www.davidrumsey.com/blog/2009/8/29/
david-rumsey-donates-150-000-maps-to-stanford.

Maps: Maps should be treated similarly to books, to the 
extent possible. Specific treatment may vary, however, and 
it is often preferable to list the map title first. Provide suffi-
cient information to clearly identify the document.

A Plan of the City of New York and its Environs. P. 
Andrews, sold by A. Dury in Dukes Court, St. 
Martins Lane, surveyed by John Montressor, 1775.

E-mail correspondence: E-mail messages may be cited 
in running text (“In an e-mail message to the author on 
October 31, 2005, John Doe revealed…”) instead of in a 
note or an in-text citation, and they are rarely listed in a 
bibliography or reference list.

Additional examples:  For addit ional  examples , 
please consult The Chicago Manual of Style, 17th ed. 
 (chicagomanualofstyle.org).

DOI NUMBERS: DOI numbers for references must be in-
cluded whenever available. You can look up DOIs at www.
crossref.org/SimpleTextQuery.

REFERENCES LIST:  The list of references should begin in 
a separate section, immediately after the text. Entitle the 
section “References” and list all references alphabetically by 
the author’s last name, then chronologically. Provide full, 
unabbreviated titles of books and periodicals.

FOOTNOTES:  Footnotes should be used sparingly: i.e., 
only when substantive enough to amplify arguments in 
the text. They should be addressed to a single point in the 
manuscript. Footnotes should be numbered sequentially in 
the text and will appear at the bottom of the page.

UNITS OF MEASURE:  Cartographic Perspectives uses the 
International System of Units (metric). Other units should 
be noted in parentheses.

EQUATIONS: Equations should be numbered sequentially 
and parenthetically on the right-hand edge of the text. 
If special type styles are required, instructions should be 
provided in the margin adjoining the first case of usage. 
Authors should carefully distinguish between capital and 
lower-case letters, Latin and Greek characters, and letters 
and numerals.

TABLES: Tables should be discussed in the text and denot-
ed by call-outs therein, but the meaning of a table should 
be clear without reading the text. Each table should have a 
descriptive title as well as informational column headings. 
Titles should accent the relationships or patterns presented 
in the table.
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