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while many maps appear to be scientifi cally objective…

they carry with them hidden and not easily answered questions…



other maps don’t even look like maps…

and require different interpretation skills…



Who commissioned the map and how did that affect the contents?

What do the symbols on the map mean?

How “accurate” is a 19th century map?

Why was this particular area depicted and not the land 2 miles away?

What world and local events infl uenced the contents of the map?

What features are shown? What features are left out?

Does the technology of the time — affecting the way the map was 

 created, produced, and distributed — affect the contents?



I N T E R P R E T I N G  H I S TO R I C A L  M A P S in t roduct ion and background

Historical maps provide a wealth of environmental data for 
science-based historical ecology

  Historical maps are unlike other scientific data – no  
error bars, no methods paper, no controlled transcects

   Historical maps are either misused or under utilized

    



 in t roduct ion and background

T H E S I S  Q U E S T I O N S

Does understanding the context of a historical map 

improve its usability in reconstructing a past landscape?

Can historical maps be successfully used 

without placing them in context?

How can the use of historical maps be improved?

I N T E R P R E T I N G  H I S TO R I C A L  M A P S
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c a r t o g r a p h i c  
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I N T E R P R E T I N G  H I S TO R I C A L  M A P S t h e o r e t i c a l  f r a m e w o r k



A N D  L I T E R AT U R E  R E V I E W

I N T E R P R E T I N G  H I S TO R I C A L  M A P S

c a r t o g r a p h i c  
t h e o r y  

J . B . Har ley

 t h e o r e t i c a l  f r a m e w o r k

•  all maps are subjective and not 
objective

•  scientifi c neutrality does not exist 
in maps

• maps are politicized

•  traditional cartographic concerns 
— of accurate or inaccurate — 
are false concerns

• real meaning is under surface



1934 

Alaska 

Steamship Co.











I N T E R P R E T I N G  H I S TO R I C A L  M A P S t h e o r e t i c a l  f r a m e w o r k



17th century 

Belgium

representing 

world power, 

unity, 

strength



C O N T E X T :  p e r s o n ,  t i m e ,  t e c h n i q u e ,  c o m p a r i s o n

1765 

West coast of 

Florida 



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Context of
 person / entity
 

 t h e o r e t i c a l  f r a m e w o r k



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Context of
  time (social, political, and economic)

 t h e o r e t i c a l  f r a m e w o r k



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Context of
  technique used to create map and print map

 t h e o r e t i c a l  f r a m e w o r k



timespace

t i m e s p a c e+ = c r o s s  s e c t i o n
s imi lar  to  a reg iona l  s tudy 
but  o f  a  per iod in  the past

s p a c e+

t i m e

=  s e q u e n t  o c c u p a n c e
used to  s tudy how changes in  

cu l ture af fec t  env i ronment

t i m e

t i m e

t i m e

1

2

A N D  L I T E R AT U R E  R E V I E W

h i s t o r i c a l  
g e o g r a p h y
h i s t o r i c a l  
g e o g r a p h y

George Marsh

Ellen Churchill Semple

Carl Sauer

Derwent Whittlesley

H. C. Darby

Wilbur Zelinsky

Carville Earle

Derek Gregory

Anne Knowles

Don Mitchell

I N T E R P R E T I N G  H I S TO R I C A L  M A P S t h e o r e t i c a l  f r a m e w o r k



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

 & L I T E R AT U R E  R E V I E W

• reconstructs a past landscape

• often science-based

• often a collaborative effort

• uses written and physical evidence

h i s t o r i c a l
e c o l o g y

 t h e o r e t i c a l  f r a m e w o r k



I N T E R P R E T I N G  H I S TO R I C A L  M A P S t h e o r e t i c a l  f r a m e w o r k

Scientists use inductive logic, based on direct observations,  
while historians use tend to use a deductive reasoning,  
in which events of the past can be used to deduce broader patterns 



uses written and physical 
evidence

h i s t o r i c a l
e c o l o g y

Stan ley  W. Tr imble
S a n  D i e g o  C r e e k

Historic and Hydrographic and 
Hydrologic Changes in the 
San Diego Creek Watershed, 
Newport Bay, California.

Journal of Historical Geography, 
2003 



Conrad Bahre

A Legac y o f  Change : His tor i c  
Human Impact  on Vegetat ion 
of  the Ar izona Border lands , 1991

uses written and physical evidence

explorer’s journals
maps
newspapers
photographs & rephotographs

[landscape paintings, local histories, court 
cases, climate data, survey accounts]

h i s t o r i c a l
e c o l o g y



I N T E R P R E T I N G  H I S TO R I C A L  M A P S m e t h o d s  a n d  m a t e r i a l s

S T E P S d e t e r m i n e  s t u d y  a r e a

a c q u i r e  h i s t o r i c a l  m a p s  &  a r c h i v a l  g r a p h i c s

r e s e a r c h  t h e  m a k i n g  o f  i n d i v i d u a l  m a p s

c o m p a r e  t h e  m a p s  t o  e a c h  o t h e r

d e v e l o p  c o n c l u s i o n s
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Coyote Creek: the study area I N T E R P R E T I N G  H I S TO R I C A L  M A P S



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

N AT I V E  A M E R I C A N S

Coyote Creek: the study area

landscape at this time often 
seen as pristine 

but landscape was actively 
managed for acorns, salmon, 
shellfi sh, mammals

fi re management practices 
shaped the valley 

population reduced by disease 
brought by Spanish



Coyote Creek: the study area I N T E R P R E T I N G  H I S TO R I C A L  M A P S

S P A N I S H  P E R I O D : 
1 7 6 9 - 1 8 2 1

1851 San José Mission circa 1870, 

San José Pueblo map 

pueblo and mission

intensive cattle grazing

irrigation systems: dams and ditches

garden crops, vineyards, orchards



Purisima mission grounds [1943]

Mission agricultural records 1824



Coyote Creek: the study area I N T E R P R E T I N G  H I S TO R I C A L  M A P S

M E X I C A N  P E R I O D :
1 8 2 1 - 1 8 4 9

often seen as quiet period be-
fore Gold Rush & Americans 

but Mexico increased foreign 
trade and economic activity

allowed individuals to own 
land through the form of land 
grants



E A R L Y  A M E R I C A N  
P E R I O D : 
1 8 4 9 - 1 9 3 0 s

I N T E R P R E T I N G  H I S TO R I C A L  M A P SCoyote Creek: the study area

water was primary transportation

deepwater channels ex. through mudfl ats

entrepreneurs established landings

shipped grain, fruit, vegetables, lumber

landings lost importance after railroads



18561876



1856

Railroads largely replaced the bay as a 
transportation network…

South Pacifi c Coast RR built in 1877

RR built two bridges across sloughs

community of Drawbridge developed



1905



I N T E R P R E T I N G  H I S TO R I C A L  M A P SCoyote Creek: the study area

1910

farming for profi t

crops not just cattle

wheat farming after 1870

orchards, strawberries, vineyard 





E A R L Y  A M E R I C A N  
P E R I O D :  
1 8 4 9 - 1 9 3 0 s

I N T E R P R E T I N G  H I S TO R I C A L  M A P SCoyote Creek: the study area

A M E R I C A N  P E R I O D :  
1 9 4 0 s - p r e s e n t











r e s u l t s  o f  r e s e a r c h I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Berryessa Land Grant Map (Diseño), circa 1838

USCS Tsheet 676, 1854

Thompson and West atlas page, 1876

1920 
 mechanized leveling



Diseño of  R incon de los  Es teros , c i rca 1838

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

•  Diseños were part of Mexican land grant 

system

•  US required that the land grantees prove 

their claims were legitimate before a Lands 

Commission. 

•  Berryessa family grant: 4500 acres between 

Guadalupe River and Coyote Creek

•  Northern boundary -- marked by a series of 

ponds marked ‘esteros’ a problem

• US courts allotted only 1800 acres



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Diseño : Techno logy [map-making]

r e s u l t s  o f  r e s e a r c h

diffi cult to reconcile 

with modern maps

 • no scale

 • no legend

 • no title



• made by individuals 

•  made to satisfy the requirements of a 

complex real estate transaction

• freehand drawings, probably made by 

 1.  author standing at a central point 

and sketching in the features seen 

in all directions, or

 2.  the boundary was measured by two 

men on horseback; both holding one 

pole connected by a rope fi fty varas 

long (about 137.5 feet)

Diseño : Techno logy [map-making]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



Diseño : Techno logy [map-making]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

poco más o menos 
[a l i t t l e  more or  less]

vara = 33 inches 
vara = 33. 5 inches?
vara = ?

land measured by a fanega



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Diseño : Techno logy [pr in t ing]



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



U.S . Coast  Sur vey : Context  o f  the Agenc y and Ind iv idua ls

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

• agency established in 1807 for safe navigation

• Congress was ambivalent in funding CS

• Coast Survey employees were scientists

• individualsindividualsindividual  had impact on fi nal product

• agency established in 1807 for safe navigation

• Congress was ambivalent in funding CS

• Coast Survey employees were scientists

• 

1894



U.S . Coast  Sur vey : Techno logy [Geodesy  and P lane Tab le  Mapping]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

1835 establishing a baseline

• USCS took into account the shape of the earth 

•  geodetic survey uses a horizontal datum 

and all other positions are tied to a single point

• used plane table mapping

• means adjacent surveys can fi t together



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

U.S . Coast  Sur vey : Techno logy [Geodesy  and P lane Tab le  Mapping]

r e s u l t s  o f  r e s e a r c h



A

B

hill

tree

house

Example of plane table 

mapping. The surveyor 

would place the plane 

table directly over a 

triangulation station (A) 

and locate the second 

triangulation station 

through the alidade 

(A to B). From station 

A, the surveyor would 

use the alidade to draw 

lines to the features 

to be mapped (such as 

the hill, house, and tree, 

above). Then, moving to 

station B, the surveyor 

would draw lines to the 

same features, creating 

a triangle. Triangulation 

operates on knowing the 

length of one side of a 

triangle—the distance 

between A and B). The 

angles of the other 

sides of the triangle 

are measured, and then 

the lengths of the other 

sides are computed. 

U.S . Coast  Sur vey : Techno logy [P lane Tab le  Mapping]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



U.S . Coast  Sur vey : Techno logy [Geodesy  and P lane Tab le  Mapping]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



U.S . Coast  Sur vey : Techno logy [Pr in t ing Processes]

• printed on printing presses

• map-making and printing jobs separate

• Coast Survey controlled entire process

• engraved on copper plates 

 use sharp tools to incise the surface of the plate

 coat surface of plate with ink

 place damp printing paper on top

 run it through the press (rollers)

 next print? start all over...

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



In order to secure the largest 

result in fi eld work practicable 

within the season, a second 

party was organized by Sub-

Assistant Rodgers, and placed in 

charge of Mr. David Kerr, who 

had served as aid for several 

years in the topographical party, 

and previously the triangulation 

party engaged in the work on San 

Francisco Bay. 

  (U.S. Coast Survey Annual Report 1857).

U.S . Coast  Sur vey : Context  o f  the Agenc y and Ind iv idua ls



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

U.S . Coast  Sur vey : Context  o f  the Agenc y and Ind iv idua ls



U.S . Coast  Sur vey : Soc ia l , Po l i t i ca l , and Economic  Context

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

1851



U.S . Coast  Sur vey : Soc ia l , Po l i t i ca l , and Economic  Context

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

1854



r e s u l t s  o f  r e s e a r c h

Thompson and West , a t las  page , 1876

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Thompson and West : Context  o f  the Ent i t y

r e s u l t s  o f  r e s e a r c h

• early 1800s: county wall maps

•  1860s: wall maps repackaged 

• changed the way we saw land

• Thompson [engineer]; West [historian]

• left midwest for California 

• published in CA from 1876-1892

1857



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Thompson and West , a t las  page , 1876

1878, Alameda County Atlas, 
Thompson and West



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Thompson and West : Soc ia l , Po l i t i ca l , and Economic  Context

Average size of farm in 1880 was 

213 acres; Mexican land grants 

were one sq. league (4,500) acres.

Rincon de los Esteros land grant 

was 4,427 acres. By 1876, 40 

farms occupy the same land.

Changing pattern of land ownership



Thompson and West : Soc ia l , Po l i t i ca l , and Economic  Context

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Changing transportation: scows and railroads

1900



Thompson and West : techno logy [compi ler s  not  map-maker s]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

1904 1851 1888



Thompson and West : techno logy [map-making]

T&W county map process:

 •  T&W fi eld surveyors would copy county plat maps 

 • create a basemap of cultural & natural features

 • T&W would add ownership info

 • T&W visit area on horseback to sketch in details

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h



I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Thompson and West : techno logy [map-making]

r e s u l t s  o f  r e s e a r c h

and how were the ownership map lines created?

   compass traverse rather than plane table survey

  • locate & mark corner

  • connect all corners with compass direction

  • measure lines, calculate acres



Thompson and West : techno logy [pr in t ing]

I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Lithography vs copperplate

Lithography was cheaper and easier to print from

Copperplate required the image be incised back-

wards onto the plate but new advances in lithography 

allowed the image to be drawn directly…

This advancement “was as profound a development 

at that time as the Xerox copying process of today.” 

       (Robinson, 1975)



c ompa r i s o n s : map  t o  map I N T E R P R E T I N G  H I S TO R I C A L  M A P S

Harley suggests comparing 

and contrasting maps to 

maps from both the same 

and different

 • era

 • theme 

 • space  



c ompa r i s o n s : map  t o  map I N T E R P R E T I N G  H I S TO R I C A L  M A P S

c1838

1859

1862







T

c ompa r i s o n s : map  t o  map I N T E R P R E T I N G  H I S TO R I C A L  M A P S



T

c ompa r i s o n s : map  t o  map I N T E R P R E T I N G  H I S TO R I C A L  M A P S

1857
emphasis on tidal 
marsh and net-
work of sloughs, 
with the landing 
of Alviso shown

1897
mapping effort 
now includes the 
upland: crops, 
roadways, fresh-
water creeks, 
farm houses, 
windmills, towns

1857 1897



1876

1838

1897

1578 1853

1899

187418691859





1874



1895



1897



Multiple sources can confi rm the existence of a feature or bring it into question…

1850 1888 1904





Schumm et al. suggest

• sinuosity increased due to rapid land subsidence between Tully and Story Roads

• topographic maps from 1895 (USGS) were compared to maps from 1961 (USGS) 

• found that sinuosity increased where there was a “marked steepening of gradient”
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I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Title of map as used in this 
chapter and responsible agency

Summary of context of agency

Diseño of Rincon de los Esteros
(Mexican government)

Generated by individuals to satisfy requirements of state (Mexico) in 
a real estate transaction; the diseño was a sketch rather than a formal 
map, and was only one part of a number of documents required; maps 
were usually created by individuals not trained in scientific cartogra-
phy, and show relationships rather than carefully defined boundaries

T-sheet 676
(U.S. Coast Survey)

Agency established because of urgent need for coastal maps for safe 
navigation and defense; commerce and new economy drove funding, 
but agency regarded science and scientific mapping methods as their 
primary reason for existence; individuals within agency had signifi-
cant impact on final product, despite attempts to standardize; agency 
was active in exploring and promoting highly exact mapping methods 
and standards

T&W Map Sheet Two
(Thompson and West)

Atlases developed for profit through commercial sale; connected to 
early wall maps of individual counties and gazetteers; Thompson 
and West took advantage of a growing Western U.S. market; sold 
subscriptions to individual farmers and land owners; atlas maps were 
compilations of existing maps, updated to please subscribers; profit 
was motivating factor

Title of map as used in this 
chapter and responsible agency

Summary of social, political, and economic context

Diseño of Rincon de los Esteros
(Mexican government)

When Mexico took control of area from Spain, Mexico allowed 
individuals to own land, which was a radical departure from Spain’s 
ownership solely by the state and church; the short-lived system of 
Mexican ownership was replaced by the U.S. system, which required 
scientific-based surveying methods (in the form of confirmation 
surveys) for the establishment of land ownership; the diseños—with 
their symbolic portrayal of the landscape—were in conflict with the 
U.S. courts and system of land ownership, but also provide a unique 
view of the landscape   

T-sheet 676
(U.S. Coast Survey)

The Bay Area was in transition between several cultures (Native 
American, Spanish, Mexican, American) when T-sheet 676 was created; 
T-sheet 676 represents an interest in a water-based method of trans-
porting goods; the Gold Rush made the survey of the West Coast an 
immediate priority for safety and commerce

T&W Map Sheet Two
(Thompson and West)

Thompson and West atlases represent a changing economic focus, 
with a land-based transportation network and a profit-driven agri-
cultural community; the pattern of ownership had changed radically 
from a few land grants supporting cattle grazing to smaller land own-
ers and farming for profit; the water-based economy of T-sheet 676, 
dependent on navigable sloughs and quick bay transport, was largely 
replaced by railroads

 Characteristics 

Map and year

Date of 

public
ation

Continuous 

spatial c
overage

Scale and spatial 

precision

Descriptive detail

Diseño of Rincon 

de los Esteros, 

circ
a 18

38

prio
r to

 18
75;  

very early

availa
ble diseños 

cover only por-

tio
n of study area

small s
cale;  

im
precise

contains m
any notatio

ns, 

placenames, and icono-

graphs

T-sheet 676, 18
57

prio
r to

 18
75;  

very early

combined T-

sheets cover only 

portio
n of study 

area

large scale;  

very precise

contains some notatio
ns, 

and placenames

T&W M
ap Sheet 

Two, 18
76

afte
r 18

75 but 

before 19
25;  

early

T&W atla
s covers 

entire
 study area

medium scale; 

precise

contains m
any notatio

ns, 

placenames, and icono-

graphs

U.S.G.S. Palo Alto
 

quadrangle, 18
99

afte
r 18

75 but 

before 19
25;  

early

availa
ble quadran-

gles cover entir
e 

study area

medium scale;

precise

contains m
any notatio

ns, 

placenames, and icono-

graphs

Bird
’s Eye View, 

San José, 18
64

prio
r to

 18
75;  

very early

covers only por-

tio
ns of study 

area

medium scale; 

im
precise

contains m
any icono-

graphs

Walla
ce confirm

a-

tio
n survey, 18

59

prio
r to

 18
75;  

very early

availa
ble confir-

matio
n surveys 

cover only portio
n 

of study area

large scale; 

precise

contains fe
w notatio

ns, 

placenames, and icono-

graphs

Reed confirm
atio

n 

survey, 18
62

prio
r to

 18
75;  

very early

availa
ble confir-

matio
n surveys 

cover only portio
n 

of study area

large scale; 

precise

contains fe
w notatio

ns, 

placenames, and icono-

graphs

Herrm
ann Coyote 

Creek survey, 18
74

prio
r to

 18
75;  

very early

availa
ble surveys 

cover only por-

tio
n of study area

large scale; 

precise

contains some notatio
ns, 

placenames, and icono-

graphs

AAA aeria
l p

hoto-

graphs, 19
39

afte
r 19

25 but 

before 19
50;  

recent

flight lin
es avail-

able fo
r entir

e 

study area

large scale; 

precise

contains none

Map and year
Original purpose

Possible contemporary uses in historical 

ecology studies

Diseño of Rincon 

de los Esteros,

circa 1838

To establish ownership boundaries and 

to satisfy requirements of a real estate 

transaction between an individual and the 

state

Useful for symbolic and descriptive detail 

of natural features, especially along 

boundaries, including sausals, stream 

channels, riparian areas, pannes, sloughs, 

perennial wetlands; also shows relation-

ships between features (i.e. bridge cross-

ing is above the willow trees; house is 

located where road intersects creek, etc.)

Table 10.6, 

continued.

Map and year

Original purpose

Possible contemporary uses in historical 

ecology studies

T-sheet 676, 1857
To survey and S.F. Bay, sloughs, and 

channels for safe navigation; secondary 

purpose to advance scientific mapping 

methods

Comparison with modern data sets such 

as aerial photography to identify remnant 

tidal marsh areas; use pattern of sloughs, 

pannes, and tidal lands in restoration ef-

forts (for example, determine locations of 

levee breeches or appropriate combination 

of tidal channels and pannes in restoration)

T&W Map Sheet 

Two, 1876

To create atlases showing land ownership 

that would appeal to local farmers and 

business people

Useful for establishment of farm boundar-

ies, land and business ownership; indicates 

network of early road and railroad system; 

relative widths of stream channels and 

relationships with other natural features; 

also provides continuous coverage of entire 

county and may be suitable as a base map

U.S.G.S. Palo Alto 

quadrangle, 1899

Objective of agency was initially to map 

geology; however, this was expanded to 

include topography, and the 1899 Palo Alto 

quadrangle is one of the agency’s early 

topographic maps; maps show natural and 

cultural features including elevation con-

tours, bays, sloughs, upland creeks, towns, 

roads, and railroads

Useful because of continuous extent 

across a given study area, but captures 

landscape after significant post-European 

impacts; provides a relatively small scale 

but consistent image of both cultural and 

natural features; can be used to build a 

segment of a time sequence in a historical 

ecology 

Bird’s Eye View, 

San José, 1864

Commercial print for sale to the public; 

for profit venture; to create a compelling 

and attractive image that would appeal to 

residents

Drawing can be used to interpret relative 

amount of vegetation along stream chan-

nels; relative width of stream channels; 

vegetation on hillsides; amount of devel-

opment relative to open space; degree of 

modification along creeks

Wallace confirma-

tion survey, 1859

Commissioned by the land owner to survey 

the land to the U.S. court’s satisfaction; 

unlike the original diseños, carefully 

controlled compass traverse methods were 

employed to establish a tightly controlled 

boundaries

Early but highly spatially accurate survey 

at a relatively large scale; limited natural 

features are indicated on maps, but 

where they coincide or are part of the 

ownership boundaries, they are accurately 

depicted in detail; for example, the Wallace 

confirmation survey shows the boundary 

demarcating the edge of the salt marsh, 

the channels of both Guadalupe River and 

Coyote Creek, and various trees used as 

surveying markers

Table 10.6, 

continued.

Map and year

Original purpose

Possible contemporary uses in historical 

ecology studies

Certainty

Map and year

Interpretation 
of feature Size of feature Location of feature

Diseño of Rincon de los Esteros,

circa 1838

Low

Low

Low

T-sheet 676, 1857

High

High

High

T&W Map Sheet Two, 1876

Medium

Medium

Medium

U.S.G.S. Palo Alto quadrangle, 1899

High

Medium

Medium

Bird’s Eye View, San José, 1864

Low

Low

Low

Wallace confirmation survey, 1859

Low

High

High

Reed confirmation survey, 1862

Low

High

High

Herrmann Coyote Creek survey, 1874

High

High

Medium

AAA aerial photographs, 1939

High

High

High



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Context
Title of map as used in this 
chapter and responsible agency

Summary of social, political, and economic context

Diseño of Rincon de los Esteros
(Mexican government)

When Mexico took control of area from Spain, Mexico allowed 
individuals to own land, which was a radical departure from Spain’s 
ownership solely by the state and church; the short-lived system of 
Mexican ownership was replaced by the U.S. system, which required 
scientific-based surveying methods (in the form of confirmation 
surveys) for the establishment of land ownership; the diseños—with 
their symbolic portrayal of the landscape—were in conflict with the 
U.S. courts and system of land ownership, but also provide a unique 
view of the landscape   

T-sheet 676
(U.S. Coast Survey)

The Bay Area was in transition between several cultures (Native 
American, Spanish, Mexican, American) when T-sheet 676 was created; 
T-sheet 676 represents an interest in a water-based method of trans-
porting goods; the Gold Rush made the survey of the West Coast an 
immediate priority for safety and commerce

T&W Map Sheet Two
(Thompson and West)

Thompson and West atlases represent a changing economic focus, 
with a land-based transportation network and a profit-driven agri-
cultural community; the pattern of ownership had changed radically 
from a few land grants supporting cattle grazing to smaller land own-
ers and farming for profit; the water-based economy of T-sheet 676, 
dependent on navigable sloughs and quick bay transport, was largely 
replaced by railroads

Title of map as used in this 
chapter and responsible agency

Summary of context of agency

Diseño of Rincon de los Esteros
(Mexican government)

Generated by individuals to satisfy requirements of state (Mexico) in 
a real estate transaction; the diseño was a sketch rather than a formal 
map, and was only one part of a number of documents required; maps 
were usually created by individuals not trained in scientific cartogra-
phy, and show relationships rather than carefully defined boundaries

T-sheet 676
(U.S. Coast Survey)

Agency established because of urgent need for coastal maps for safe 
navigation and defense; commerce and new economy drove funding, 
but agency regarded science and scientific mapping methods as their 
primary reason for existence; individuals within agency had signifi-
cant impact on final product, despite attempts to standardize; agency 
was active in exploring and promoting highly exact mapping methods 
and standards

T&W Map Sheet Two
(Thompson and West)

Atlases developed for profit through commercial sale; connected to 
early wall maps of individual counties and gazetteers; Thompson 
and West took advantage of a growing Western U.S. market; sold 
subscriptions to individual farmers and land owners; atlas maps were 
compilations of existing maps, updated to please subscribers; profit 
was motivating factor

Title of map as used in this 
chapter and responsible agency

Summary of mapping and printing technology

Diseño of Rincon de los Esteros
(Mexican government)

The diseños were created without specialized survey equipment; a 
diseño is a sketch rather than a formalized map and usually has no 
scale, legend, or title; features are often represented by pictographs 
rather than symbols; locations are not exact, but represent the rela-
tionship between features; sketch was created by either standing at 
a central point in the property and filling in features or by riding the 
perimeter on horseback, measuring varas with ropes; the measure-
ment unit was not standardized; maps are letter-size, done in black 
ink, with occasional color added; the diseños were not printed—if 
additional copies were needed (such as for the U.S. court system) they 
were made by copying the original

T-sheet 676
(U.S. Coast Survey)

The Coast Survey utilized some of the most advanced scientific 
mapping methods available; T-sheet 676 used geodetic measure-
ments to account for the shape of the earth and plane table surveying 
to precisely map features; T-sheets were mapped at 1:10,000 scale 
and match up with features that are still persistent; Coast Survey 
developed innovative and precise printing methods, continuing to 
use copperplate engraving even after the less precise lithographic 
technology was available but also experimented with photo-engraving 
techniques

T&W Map Sheet Two
(Thompson and West)

The atlas maps were created by compiling existing maps, gathered 
by Thompson and West employees, who would create base maps 
from county and city maps; the base maps were updated in the field 
by sketching in features and correcting ownership information 
from horseback; the maps were reproduced using the relatively new 
lithographic printing technology, which allowed for quick and inex-
pensive updating; atlases were printed as quickly as possible to keep 
expenses down and to keep information current 



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Or ig ina l  Purpose
Map and year Original purpose Possible contemporary uses in historical 

ecology studies

Diseño of Rincon 
de los Esteros,
circa 1838

To establish ownership boundaries and 
to satisfy requirements of a real estate 
transaction between an individual and the 
state

Useful for symbolic and descriptive detail 
of natural features, especially along 
boundaries, including sausals, stream 
channels, riparian areas, pannes, sloughs, 
perennial wetlands; also shows relation-
ships between features (i.e. bridge cross-
ing is above the willow trees; house is 
located where road intersects creek, etc.)

Table 10.6, 
continued.
Map and year

Original purpose Possible contemporary uses in historical 
ecology studies

T-sheet 676, 1857 To survey and S.F. Bay, sloughs, and 
channels for safe navigation; secondary 
purpose to advance scientific mapping 
methods

Comparison with modern data sets such 
as aerial photography to identify remnant 
tidal marsh areas; use pattern of sloughs, 
pannes, and tidal lands in restoration ef-
forts (for example, determine locations of 
levee breeches or appropriate combination 
of tidal channels and pannes in restoration)

T&W Map Sheet 
Two, 1876

To create atlases showing land ownership 
that would appeal to local farmers and 
business people

Useful for establishment of farm boundar-
ies, land and business ownership; indicates 
network of early road and railroad system; 
relative widths of stream channels and 
relationships with other natural features; 
also provides continuous coverage of entire 
county and may be suitable as a base map

U.S.G.S. Palo Alto 
quadrangle, 1899

Objective of agency was initially to map 
geology; however, this was expanded to 
include topography, and the 1899 Palo Alto 
quadrangle is one of the agency’s early 
topographic maps; maps show natural and 
cultural features including elevation con-
tours, bays, sloughs, upland creeks, towns, 
roads, and railroads

Useful because of continuous extent 
across a given study area, but captures 
landscape after significant post-European 
impacts; provides a relatively small scale 
but consistent image of both cultural and 
natural features; can be used to build a 
segment of a time sequence in a historical 
ecology 

Bird’s Eye View, 
San José, 1864

Commercial print for sale to the public; 
for profit venture; to create a compelling 
and attractive image that would appeal to 
residents

Drawing can be used to interpret relative 
amount of vegetation along stream chan-
nels; relative width of stream channels; 
vegetation on hillsides; amount of devel-
opment relative to open space; degree of 
modification along creeks



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Interpretation of feature Size of feature Location of feature

High (defi nite) 
Data on map directly 

support strong 
interpretation of feature

Data on map directly 
support mapped size 
(estimated max. error 

+/- 10%)

Data on map directly 
support mapped location 
(estimated max. error 500 

feet)

Medium (probable)
Data on map directly or 

indirectly support strong 
interpretation of feature, 
with some qualifi cations

Data on map directly or 
indirectly support size, 

but with some qualifi ca-
tions (+/- 50%)

Data on map directly 
or indirectly support 

location, but with some 
qualifi cations (+/- 2000 

feet)

Low (possible) Data on map are limited 
or contradictory, and 

supports interpretation 
of feature only with cor-
roborative map sources

Data on map are limited 
or contradictory, and sup-
ports size of feature only 

with collaborative map 
sources 

Data on map are limited or 
contradictory, and support 

size of feature only with 
collaborative map sources

Certainty

Map and year

Interpretation 
of feature

Size of feature
Location of 

feature

Diseño of Rincon de los Esteros,
circa 1838

Low Low Low

T-sheet 676, 1857 High High High

T&W Map Sheet Two, 1876 Medium Medium Medium

U.S.G.S. Palo Alto quadrangle, 1899 High Medium Medium

Bird’s Eye View, San José, 1864 Low Low Low

Wallace confi rmation survey, 1859 Low High High

Reed confi rmation survey, 1862 Low High High

Herrmann Coyote Creek survey, 1874 High High Medium

AAA aerial photographs, 1939 High High High



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Characteristics
Original 
Purpose

Certainty

  

Map and year Date of 
publication

Continuous 
spatial 

coverage

Scale and 
spatial 

precision

Descriptive 
detail

Score of 
how close 

contemporary 
use is to 
original 
purpose

Interpretation 
of feature

Size of 
feature

Location 
of feature

Diseño of Rincon 
de los Esteros,
circa 1838

very early portion only
small scale; 
imprecise

many distant Low Low Low

T-sheet 676, 1857
very early portion only

large scale; very 
precise

some very close High High High

T&W Map Sheet 
Two, 1876

early entire area
medium scale; 

precise
many close Medium Medium Medium

U.S.G.S. Palo Alto 
quadrangle, 1899

early entire area
medium scale; 

precise
many very close High Medium Medium

Bird’s Eye View, 
San José, 1864

very early portion only
medium scale; 

imprecise
many distant Low Low Low

Wallace confirma-
tion survey, 1859

very early portion only
large scale; 

precise
few close Low High High

Reed confirmation 
survey, 1862

very early portion only
large scale; 

precise
few close Low High High

Herrmann Coyote 
Creek survey, 1874

very early portion only
large scale; 

precise
some very close High High Medium

AAA aerial photo-
graphs, 1939

recent entire area
large scale; 

precise
none close High High High

Summar y Tab le



I N T E R P R E T I N G  H I S TO R I C A L  M A P SComparing historical maps is key.

Harley: comparisons are key

multiple sources can confirm the 
existence of a feature or bring it 
into question

independent sources can calibrate 
the past landscape synthesis



I N T E R P R E T I N G  H I S TO R I C A L  M A P SInformation collected about maps  
becomes synergistic

knowledge of one map informs 
the use of the others

one map leads to another

multi-layered effort



I N T E R P R E T I N G  H I S TO R I C A L  M A P SGeographic Information Systems
are a logical (but not the only) tool  

for synthesizing historical maps
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GIS used as a tool along 

with other sources: 

  

explorer journals 

court transcripts 

newspaper accounts 

pioneer diaries 

landscape photographs  

 and paintings 

oral histories 



I N T E R P R E T I N G  H I S TO R I C A L  M A P SUsing historical maps in historical ecology  
requires specialization

Multi-disciplinary approach

GEOGRAPHER

ECOLOGIST

ARCHIVIST

MAP HISTORIAN

HISTORIAN

LIBRARIAN

GIS SPECIALIST

GRAPHIC DESIGNER

TIME TRAVELLER



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

• how can certainty codes in GIS be used more effectively?

• what other tools are effective? [timelines, rephotography]

• research / field  methods in urban vs rural landscapes?

• how can the results be presented effectively? [web-based, multimedia)

•  how do the potential sources of error [insufficient selection of maps, mis-

interpretation of maps, misinterpretation of context] affect the outcome?

Fur ther  Research



I N T E R P R E T I N G  H I S TO R I C A L  M A P Sr e s u l t s  o f  r e s e a r c h

Increases understanding of Harley’s theoretical framework through  
application to a new domain

Creates a “certainty level” table for integrating historical maps

Series of tables summarizing contextual events, placing maps in social, 
technical, and site-specific context
 

Development of an integrated approach for use of historical maps 

Does understanding the context of a historical map improve its usability in  

reconstructing a past landscape?

Can historical maps be successfully used without placing them in context?

How can the use of historical maps be improved?







TECHNICAL
CONTEXT:

8.5 by 11 inches

pencil

not reproduced

legend with sym-
bols rather than 
pictographs

minimal 
cartographic 
training or skill

SOCIAL and 
ECONOMIC
CONTEXT:

fashioned after 
older brother’s 
map

demonstrates 
imperialist leaning 
to dominate the 
landscape

CONTEXT OF 
INDIVIDUAL:

limited education

culdn’t spell

shows uncertainty 
in work — pencil 
rather than ink

Ruth Askevold, age 8



I N T E R P R E T I N G  H I S TO R I C A L  M A P S t h a n k  y o u

everyone here, but especially 

Nancy Wilkinson

Jerry Davis

Robin Grossinger

Mary Phillips


