
Maps and Mining: 
Some Historical Examples from the Great Basin 

by Richard V. Francaviglia 

"It seems to me that several pages have been lost from mining histol}' .... " 
Emmett L. Arnold, Gold Camp Drifter, 1973 

W hen prospectors first encountered the 
Great Basin in the nineteenth century, 
they found a vast area of north-south 

trending mountains alternating with desert valleys. 
The region's native inhabitants-mostly Washoe, 
Shoshone, and Paiute Indians-were well ac­
quainted •..vith the area's biological resources but had 
little interest in its mineral wealth. Some lived along 
dependable streams flowing from the mountains at 
the region's margins, but most spent much of their 
time migrating from place to place as hunters and 
gatherers. The early prospectors not only faced the 
challenge of surviving in this difficult land (which 
required knowledge of springs, tra ils, and other fea­
tures), but also had to determine the location of 
mineralized areas. In both cases they likely got some 
important assistance from native informants as they 
quickly accumulated geographic knowledge, both to 
succeed and to survive. 

Once mineralized areas were found, their loca­
tions needed to be identified and codified. Although 
literally marking it with a stake might suffice to 
"stake" a claim, its precise location had to be deter­
mined for reasons pertaining both to the mine itself 
and to the relationship that it would have to other 
mines that would inevitably be located near it. Thus 
arises a perennial need of all miners-the mapping of 
areas of promise. Original mapping was cognitive ( i. 
e., "mental mapping"), but hand-drawn maps were 
soon created. These manuscript maps served several 
purposes beyond the simple depiction of mineralized 
areas as separate from non- (or lesser) mineraliza-

tion. They brought people and supplies to the mines 
and thus were indispensable for the actual operation 
of mines beyond the most rudimentary stages of ex­
ploitation. As mining became more sophisticated 
and "civilization" reached the Great Basin, a wealth 
of f>rinted maps depicted the region's resources. 
These printed maps could be reproduced in large 
quantities-a prerequisite for the promotion and 
capitalization of mines. 

This paper addresses hO\v maps are employed by 
miners and others who promote and develop mines. 
G iven the location of the year 2000's MHA conven­
tion in Tonopah, I thought it appropriate to focus 
on mines in the Great Basin; thus, I will describe 
case studies from Death Valley through Nevada to 

the mines in Utah's portion of the region. I shall use 
a number of printed maps that jo in the written re­
cord in describing these mines. Although many 
maps have been lost-like other lost pages of mining 
history-those that we do have reveal both the im­
portance and complexity of mining's relationship to 
cartography. Those illustrated here are either from 
my personal collection or from the Special Collec­
tions at the University of Texas at Arlington. These 
maps will serve as examples, revealing both the com­
plex J>rocess of mapping mining districts and the 
amazing variety of maps that can assist the mining 
industry. 

Mining and Mapping in Geographic Context 

The Great Basin was the last region of the conti-
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nental United States to be fu lly explored.' As late as 
the 1830s and 1840s, it was indicateu as part of Up­
per California on maps-many of wh ich wisely de­
pict the region as blank "ten-a incognita." But even 

though the geography of this parr of northern Mex­
ico was poorly unuersrood, that did not stop cartog­
raphers from speculating. Some maps of the region 
feature the mythica l Santa Buenaventura River run­
lling Lhrough the Great 13asin directly LU Lh<.: Pacific 

Ocean, although no river actually does.2 Still other 
maps depict a huge east-west trending mountain 
range straddling the region when, in fact, the re­
gion's mountain ranges run north-south-that is, 
arc part of the basin and range physiographic prov­
ince. A ided by observations of earlier explorers, John 
Fremont's expedition of 1844 helped correct some of 
the glaring cartographic errors. It was Fremont (and 
his expedition 's cartographer C harles Pruess) who 
popularized the term "Great Basin" for the region, 
but even his maps contained some glaring errors­
such as the mythical east-west range of mountains 
referred to above. Most of the geographic errors per­
sisted up to the U.S.-Mcxican War (1846-8). 

T hat conflict surrendered the Great Basin to the 
United States in 1848, just a year after the Mormons 
arrived to cla im it as part of their great theocratic 
state of Deseret. 1 Beginning in the late 1840s, nu­
merous Mormon expeditions described and mapped 
portions of the reg ion. However, these maps were 
generally not available to the non-Mormons who 
comprised the bulk of the prospectors-church lead­
ers having forbade Mormons to mine precious met­
als. Then, too, the Mormons readily consulted the 

maps prepared by the U.S. government. By the mid-
1850s, much of the G reat Basin was firmly part of 
the United States, but the area had only territorial 
status and had a bicultura l character, as Indians and 
Mormons co-existed in an uneasy alliance. Much of 
the region was now part of Utah Territory, which 
stretched from the Wasatch Range to the S ierra Ne­
vada Mounta ins. 

Miners soon became the third major group to oc­
cupy the Great Basin, the development of which is 
closely related to mining events elsewhere. Scattered 
groups of fo rty-niners had traversed port ions of the 
region on their way to Califo rnia, but most activ ity 

in the G reat Basin occurred after the California gold 
rush began to fizzle. Serious prospectors moved into 
the area fron1 the 'West, giving the desolate Great Ba­
sin a second look after the allure of California 
waned. Still other prospectors hailed from Colorado, 
which in 1859 was experiencing a gold rush at Den­
ver on C herry C reek. T hat same year miners and 

o ther newcomers to the Great Basin devastated the 
Paiut<.: Indian:; in th<.: Pyra 111id Lake: War. These 

events more or less coincided with the early discov­
eries of silver in western Nevada. Thus it was that 
prospecting helped fill in the geographic blanks on 
maps of Utah Territory anJ later of the new Silver 
State, carved from Utah T erritory in 1863 after the 
booming Comstock Lode brought Nevada to na­
tional attention. But it is significant that the maps 
created by both military and scientific explorers, as 
published in government reports, often served as 
base maps for woulJ-be prospectors who desired the 
latest information about the region's geography. 
Armed with these government maps, some prospec­
tors gained a genera l idea of the region 's principal 
geographic features. These included fresh water riv­
ers that evaporated in salty sinks, large lakes that 
were vestiges of ancient inland seas, and prominent 

mountains. Many of these last soon bore the names 
of U.S. explorers and scientists-W alker, Steptoe, 
Wheeler-names which in many instances obliter­

ated early Shoshone and Paiute names. Yet some In­
d ian geographic names, including Tonopah, have 
persisted to the present. 

Consider the challenge facing those who wished 
to precisely locate a mine in such a vast region. First, 
they needed to determine the context of the mine in 
relation either to familiar landmarks or to previously 
surveyed po ints. Recorders of claims in mining dis­
t ricts had to think both legally and spatially. In 
words reminiscent ofW. Turrentine Jackson's Treas­
ure Hill: Portrait of a Silver Mining CamJ) (1963), a 
historian perceptively noted that " ... the recorder 
was the key man in the mining district."4 A descrip­
tion of Nevada's Shoshone mining district under­
scores the challenges of determining location. This 
d istrict, part of T ownship 11 North, Range 68 East, 
is on the west slope of the Snake Range. As the Ne­
vada S tate Mineralogist described it in 1870: 
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T his district joins Lincoln on the south and 
has all the same natural facilities for mining. 
Tl1e mines ... are situated on a low spur of 
the mountain called Mineral Hill. Another 
spur further north called Lookout Mountain 
has a number of mines. East of these hills is a 
canon, at the head of which a saddle connects 
the hills with the main mountain. This saddle 
rises inro another ridge known as the Hotch­
kiss Hill. North of this there is a wide canon 
in which a village is surveyed. North of this 
canon there is a bench or level place on the 
top of a hill known as Bromide Flat, \.vhere 
there are mines. Nearly the whole space de­
scribed is covered with nut pine and moun­
tain mahogany. To the east, the mountain 
rises very high, probably ten thousand feet, 
and is capped with limestone.; 

The key to determining location accurately 
amidst such convoluted topography was the survey, 
and sutveying was conducted at many levels. In the 
case of mines in the Intermountain West, accurate 
local surveying was bu ilt upon the genera l survey, 
which placed a particular location in reference to a 
developing national grid of baselines and meridians. 
Thereafter, local surveyor's maps formed the basis for 
delineating individual mines and were also the basis 
for district maps.6 

Like mining itself- •..vhich also evolves as knowl­
edge of places increases-the development of map­
ping occurred in stages. ln the ex[JWl'Cltory stage of 
map-making, large regions wen: mapped based on 
brief expeditions. T he legal stage occurred because 
mining districts, once created, required maps to de­
pict the locations and boundaries of specific mining 
properties. In the subsequent [>romotional stage, rail­
roads and other companies often indicated the pres­
ence-or supposed presence-of mineral deposits on 
maps of their routes. In the developmental or opera, 
tional stage of cartography, specific properties were 
mapped in detail to faci litate the actual develop­
ment or operation of mines. In addition to classify­
ing maps by these basic funct ions, mining- related 
maps can also be classified by their authors or spon­
sors: Some were private maps, the products of indi-

vidual entrepreneurs or companies. Others were gov, 
ernmencal, such as the numerous mining d istrict 
maps prepared by the territorial and state govern­
ments and such federa l agencies as the Bureau of 
Mines. Whatever their origins or purposes, a review 
of maps of this region (and many others throughout 
the western United States) reveals three basic facts. 
The first is the culture's near obsession, in both the 
private and public sectors, with depicting mineral 
deposits or mining areas. The second is the conf1u­
ence of two types of messages about mining­
narrative and graphic- in each map; that is, maps 
communicate in both text (e.g. "silver mine") and 
symbols (e.g. a crossed pick and shovel). The third is 
the progressive improvement in depicting mines that 
accompanied general improvements in surveying, 
mapping and printing techniques. All three confirm 
the presence of an increasingly sophisticated map­
ping j))'Ocess by which deposits ini tially vaguely de­
fined became mature mining areas. 

Mining Related Maps: 
Some Representative Examples 

The following seven selected maps shed light on 
the process by which miners employ cartography to 
develop their finds. Like all maps, these examples 
must a lways be considered in several contexts­
namely, that of the society at large, their sjxmsors, 
their cartogra[)hers, and of other maps of the same 
area.i 

Example 1: 
Map of the State of N evada ( 1866) 

by the [U.S.] D epartment of the Interior, 
General Land Office. 

When Samuel Bowles traversed the Great Basin 
in the late 1860s, he observed that "Nevada's claim 
to the name of the Silver State is not only good yet 
brightening." Bowles optimism sprang from the de­
velopment of mines all across the state. ''How well 
these later mining d iscoveries and developments are 
distributed over the broad area of the State will be 
impressed on every student of the map," he con­
cluded.8 The map which accompanied Bowles' book 
revealed that Virginia C ity had company by then, as 
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Example I -detail: Map of the State of Nevada ( 1866) by the [U.S.] Department of the Interior, General Land Office. 

Austin and Parranagat were also shown, with aster­
isks indicating their importance. Bowles' small-scale 
map does not show these as mining towns per se, but 
his text describes Nevada's new mining areas in con­
siderable detail. How, one wonders, did he acquire 
this information, and why did he allude to "the 
map"? Bowles' map and text were likely inspired not 
only by his travels but also by an "official" source­
the 1866 Map of the State of Nevada which accompa­
nied the Annual Report of the Commissioner of the 
General Land Office. 

Readily available to enterprising speculators, this 
map is part of a series, and it matches the California 
map prepared at the same date and scale. The year 
1866 is important, for the G reat Basin was rapidly 
losing its status as tena incognita . Of special interest 
to mining historians are cl-..e identifications of iliree 
types of mining areas-silver, gold, and copper­
generally depicted as "districts." The map's color 

coding features gold mines in yellow, silver mines in 
blue, and copper mines in green-iliough the latter 
colors are so similar that they are difficult to differ­
entiate. At the date of publication, the Central Pa­
cific railroad was still "proposed," but its route is 
shown pretty much as it would be completed in 
1869. Topography is depicted with regard to ele­
ments that can sustain life, such as "Mountain 
Range whit [sic] but little wood, grass or water" near 
Pyramid Lake; or "Covered with Nut Pine and Juni­
per" in southern Esmeralda County. The map also 
depicts other geographical or geological features, e.g., 
"Hard White C lay" in Esmeralda County, or "Coal 
Signs" in northern Nye County. Note that many of 
Nevada's famed mining districts-ilie Comstock, 
Reese River/Austin, Aurora (depicted as being in 
California on early maps!) -are shown, but iliat the 
area around Tonopah is shown as "Desert \Vithout 
wood water or Grass [sic]" and as the site of a "Soda 
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Spr[ing]." A lthough the town of Silver Peak began 
to develop as early as 1865, it is not shmvn. It would 
take another third of a century for this seemingly 
barren area to become the site of Nevada's last big 
bonanza-the Tonopah/Goldfield rush of c. 1900-7. 
This map nicely illustrates the mapping of mining at 
a relatively small scale (hence showing a large area) 
to place activities in broad geographic context, but 
of course such a map cannot show individual mining 
districts in much detail. 

Example 2: 
Map of Bodie Mining District 

Mono Co. Cal[ifornia]. 

As a mining district develops, provision is made 
for recognition of individual or corporate claims. 

Typical of the delineation of a developing mining 
district, this 1879 map by R. M. Smythe, M.E., de­
picts the locations and boundaries of several hun­
dred mining properties. A topographic drawing or 

profile is a lso provided to give the map reader some 

Example 2-Detail: Map of Bodie Mining Disrricr Mono Co. Califomia. 
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concept of the terrain, and the same prominent hills 
are also depicted on the map proper-which is a 

pl;mimetric delineation of the claims to the highly 
mineralized area just cast of the downtown section of 
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and mill are prominent features, and two other mills 
(the Syndicate and the Rechtcl) rim the disrrict to 
the north. The map's private- sector producer, The 
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Mining Record, was a widely- read journal which de­
scribed and promoted mining interests. It is not 

known whether Smythe used a previously published 
survey map to produce this map, but Smythe's map 
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was "entered according to Act of Congress in the 
year 1879 by A. R. C hisholm in the Office of the 

Librarian of Congress at Washington" and thus be­
came part of the cartographic and historical record. 
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Example 3 : 
Map of the Comstock Lodes 

Extending Down Gold Canon and 
Map of the Lower Comstock and 

Emigrant Consolidated Mining Cos Mines 

The e two maps are presented to show the close 
relationship between mining and sctdcmcnr. Both 
were prepared by G . T. Brown and Co. of San Fran­
cisco, and arc typical of late nineteend1 century 
mining district maps. Use of color helps differentiate 
the mining properties from eHch orher, and the pat­
em status of d1csc properties is a lso indicated. The 

"Comstock Lodes [sic]" map also indicates the gen­
eral trend of the "lode," which is reaffirmed by the 
locmion of active and abandoned shafts, and 
"works." The stream in Gold C -myon prov ides the 
classic location for stamp mi lls, and no fewer than 
eiglll are indicated here. Sin1i larl y, rhe "l<Xle" is de­
picted on rhe map of the Lower Comstock, as are 
mills and tunnels, and cultural features such as the 
express offices and roll houses. The rendering of to­
pography on rhis map exhibits some flair, as when it 
attempts to depict both Table Mountain's promi ­
nent geological structure and its visual impact. 
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Example 4: 
Map of the Comstock Lode and the Washoe 

Mining Claims 
in Storey and Lyon Counties, Nevada 

This map was compiled by T. D. Parkinson from 
"official surveys and other reliable data." Produced at 
a scale of 100 feet to the inch by G . T. Brown and 
Co., Lithographers, in San Francisco, this map both 
provides both planimetric and longitudinal views. In 
the planimetric depiction, each mining property is 
indicated with colored ink boundaries, while the co­
ordinated longitudinal section gives the reader an 
idea of the subsutface mining opera tions and geol­
ogy- the lodes are shown as gray masses reached by 
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numerous ve rtical mine shafts. C roppings (spelled 
"coppings" in one place) are indicated on the plani­
metric map, a long with prominent cultura l features 
such as streets, reservoirs, and railroads. It is signifi­
cant that this map was prepared in a red leather case 
as a folded pocket map bearing the gilded letters 
"Parkinson's Map of the Comstock Lode & Washoe 
Mining C laims. 1875." This packaging recognizes 
that portabili.ty would be important to the map's 
marketing and use. O ne can only wonder whether 
this particular map actually traveled to the Com­
stock, tucked in someone's pocket , or if it was simply 
consulted by ·would-be investors studying the district 
from afar. 
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Example 5: 
Horizontal Map and Longitudinal Elevation 
Virginia Mine Workings Comstock Lode. 

Although we commonly think of maps as the de­
pictions of sutface feature , mining maps often reveal 
what is below the sutface. This is seen in the 
"Horizontal Map ... " series done for the Comstock 
Lode by the U.S. Army Corps of Engineers. Few il­
lustrations better reveal the vertical complexity of 
mining, for these colo r-coded maps depict the vari­
ous mining enterprises from two perspectives-from 
above and from the side. Because both spatial and 
elevational information is provided on this map, one 
gets an idea of the mining activity and ore body in 
both the horizontal and vertical planes. In some cases, 
mines prepared three dimensional models-we 
might call them re lief maps--of their properties, 
with each level in glass so that viewers could see 
down into the mine, as it were. O ne such map­
model is beautifully described by Mrs. Hugh Brown, 
while recollecting her experiences in early twentieth 
century Tonopah: 

I 

L•o'""I"O'~" ~""'---_,;,;., 

O n thin glass slides, some of which hung ver­
tically in slender grooves while others lay 
horizontally on tiny cleats, all the workings of 
the mine were traced to scale in colored inks. 
When you stood in front of the model and 
looked into its senied sections, you seemed to 
be looking into the earth with a magic eye. 
Here the shaft dropped down from level to 
level through ore and country rock; here were 
"drifts" and "stopes" and "crosscuts" \Vith 
every foot of ore blocked out; and here you 
traced the meandering vein, noted where it 
petered out or widened into richness unimag­
ined as it continued into regions still unex­
plored.9 

Many similar three-dimensional maps are con­
structed not of glass slides, but of armatures of metal. 
Essentially elaborate metal grids, these maps color­
code mines and ore bodies so that one can trace the 
workings of a particular mining property with con ­
siderable ease. Fine examples of three-dimensional 
mine maps can be found at the Central Nevada Mu­
seum in T onopah and at the MacKay School of 
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Mines at the University of Nevada at Reno. Regard­
less of their materials of construction, these three­
dimensional maps are, in effect, multi- layered relief 
maps of mines. Like a ll relief maps, they provide a 
tangible view of both the horizontal and vertical di­
mensions of places. These are among the most ad­
vanced of maps, technically speaking, and are, in 
fact, forerunners of the three-dimensional, com­
puter-generated diagrams used in modem medicine, 
architecture, and (of course) mining operations. 

Example 6: 
The Bullfrog Map 

While this and other cartographic fan­
tasies may seem rather whimsical, they re­
mind us that maps serve many purposes. In 
fact, no discussion of mining- related maps 
of the Great Basin would be complete 
without reference to shady mining specula­
tors who used cartography to either stretch 
the truth or to lie outright. The Bullfmg 
Map of 1906 was an important part of the 
iconography of Nevada's (and the West's) 
last great mining boom. This map reminds 
us of the close relationships between jour­
nalism and mining, and between booster­
ism and mining. Few maps reveal the ten­
dency to hyperbolize better than this nm.v 
justly famous example, which whimsically 
translates the name of the district into a 
memorable caricature. According to one 
tradition, the origin of the name Bullfrog 
lies in a description of the local ores as 
greenish , knobby, and mottled- somewhat 
like a bullfrog. These characteristics led to 
the naming of the town and district, and 
to the creation of the fanciful map show 
he. So engaging was the name "Bullfrog" 
that many enterprises in the district used it 
freely in their advertising and promotion. 10 

So it •vas perhaps inevitable that some­
one-in this case Mr. Nicklin of the news­
paper Bullfmg Miner-would give carto­
graphic form to the district's mascot. This 
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whimsical map also reminds us that geographic 
shapes can be manipulated by creative entrepre­
neurs; that is, they may be anthropomorphized" or 
made into brands and logos. Maps, in other words, 
become an increasingly important element in adver­
tising and promotion as a society becomes more lit­
erate and more entrepreneurial. 11 
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Example 7: 
Tonopah, Nevada, USGS. 

While the Bullfrog Map depends on its novelty, 
this iconic tour de force of humor was unusual. T ypi­
cally, mining districts were represented in a far more 
prosaic, and more accurate, manner. The federal 
government had a very strong-one might say so­
ber-role in encouraging mining. It did so by creat­
ing an elaborate system of topographic maps, and by 
publishing reports describing the economic geology 
of mining areas. The United States Geological Sur­
vey mapped most of the mining communities of the 
West, depicting the Tintic mining district of Utah, 
and the Tonopah- G oldfield comm.unities of Nevada 
in considerable detail. These maps showed cultural 
features such as business districts, schools, and 
churches; features of infrastructure like railroads and 
flumes; mine openings; and the topographic features 
of the ore piles, waste dumps and mill ta ilings cre­
ated by mining. USGS topographic maps sometimes 
accompanied the government reports that described 
d istricts in detail- reports that remain one of the 
best sources of information on historic mining dis­
tricts during their heyday. In many cases, the maps 
in these reports also indicate subsurface geology, as 
they are the product of considerable underground 
exploration by trained geologists. 

No account of maps in the Great Basin's 
mining history would be complete \.vithout reference 
to maps in the purely fictional sense, that is, maps of 
fictional properties. In Desert Bonanza: The Story of 
Early Randsburg, Marcia Rittenh.ouse W ynn notes 
that doctor Reginald E. Macdonald " ... in the very 
best trad ition of lost mines, had originally received 
from a man in San Bernardino, half of a map pur­
porting to give the location of the lost Peg-Leg." 
Sometime later, upon receiving the other half of the 
map, the doctor and an associate set out to search for 
the mine. Macdonald had a series of adventures as 
he searched for this (and other) lost mines, but alas 
and predictably, he never struck it rich. 12 

Naturally, maps a lso figure in the fictional litera­
ture of mining. In the 193 1 novel Gold! Adventure in 
the Nevada Desert, author Charles W. Coyle intro-

duces maps as a way to resolve claim disputes. U pon 
descending into a mine in the vicinity of Goldfield, 
Nevada, Dan, the novel's pro tagonist, gets a bright 
idea that can help his friend Pipp. "He recalled how 
explorers and war spies would print the image of a 
locality on their memories, count paces, estimate 
angles, with the intent of transferring the data subse­
quently to a reconnaissance map." Because "[h]e was 
good at mechanical drawing," Dan resolved, "[h]e 
·would make a map!" By so doing, Dan discovers that 
the miners of the Mohawk Pioneer Mine were loot­
ing Pipp's father's mine, the Golden Yucca. As in 
most such adventures, Dan's resourcefulness is amply 
rewarded, for he later learns that his father actually 
owned half interest in " ... that certain mining 
cla im ... situate ... Esmeralda County, State of Ne-
vada .. . Goldfield Mining District ... and known as 
The Golden Yucca." 11 In reality, of course, maps usu­
ally serve mining in rather more prosaic ways; but 
these fictions of the lost Peg-Leg and the Golden 
Yucca remind us, if somewhat flamboyantly, that 
maps are needed both to locate and to determine the 
extent of mining properties. 

Conclusion: 

Although mining and mapping seem to be t\vo 
separate enterprises-the former physical, the latter 
cerebral- they are interrelated. Mining could not be 
accomplished without the cartographic depiction of 
mines, especially in areas like the Great Basin, 
where mining and initial European- American colo­
nization coincided. Maps are among the most impor­
tant tools used by mining interests to first identify, 
and then to claim, work, capitalize, and develop 
properties. They are also, sadly, among the least ap­
preciated of the tools used by miners. 

As suggested at the very beginning of this essay, 
Emmett L. Arnold was indeed correct when he la­
mented: "It seems to me that several pages have 
been lost from mining h istory .... "14 Unlike the sto­
ries that may be lost forever, however, a diligent 
search may uncover mining-related maps in both 
private and institutional collections. Rather than 
being lost, then, these sources are largely overlool<ed. 
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Aside from original surveying manuals used by those 
who mappeJ mining districts, surprisingly little has 
been written about the process of mapping mining 
properties, and the individuals-both private and 
public-who worked so d iligently to map mining 
cla ims and districts. Their \Vork is part of a rich civ il 
and mining engineering tradition that has been 
eclipsed by the more engaging processes of prospect­
ing and ore extraction. Nevertheless, their works de­
serve recognition for several reasons: Mining maps 
can answer questions-as for example, about loca-

tions and juxtapositions-that no other source can 
answer. They can help us understand d isputes and 
events. AnJ of course, they arc intrinsically interest­
ing as representatives of the art and science of map­
making. 1 hope that this paper stimulates other min­
ing historians to study both mining-related maps 
and the fascinating individuals, companies, and in­
stitutions who created and marke ted them, for in so 
doing we can recover many more lost pages in min­
ing history. 
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