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Toponymy research has been:

* Interdisciplinary

(e.gw Fuchs, 20135; [efebvre & Paredes Martinez, 2017; Tent, 2017)

. Mostly qualitative
(Tent, 2015)

GIS ROs
l ,—T

= GIS-based extensive research of “Indigenous—

Research gap:

derived” tOpOﬂymS (Blair & Tent, 2021)

-_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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Research Identification Mo @

Overall research objective:
= Classification of toponymic dataset

. Application of GIS-based analysis and visualisation

ROs and RQs 1-4:
= Methodology and application

= Results and discussion

-_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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Research Preparation ME © @

language morpheme group  morphemes/ generic meaning reference associated feature  environmental
name allomorphs + type variable
position
nahuatl tepetl -tepetl -tepet] = mountain, Lefebvre & Paredes  orographic features  elevation

mountain range, hill Martinez (2017, p.
(translated from 409)
monte, sierra, cerro
in Spanish)
-tepec -¢ = locative suffix

~tepeque -que = locative suffix
tepeq q locat tf

4 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms Lieber (2009)
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Research Preparation
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language morpheme group  morphemes/ generic meaning reference associated feature  environmental
name allomorphs + type variable
position
nahuatl tepetl -tepetl -tepet] = mountain, Lefebvre & Paredes  orographic features  elevation

mountain range, hill Martinez (2017, p.

GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms

Lieber (2009)



Research Preparation

language morpheme group  morphemes/ generic meani
name allomorphs +
position
nahuatl tepetl -tepetl -tepet] = mow

mountain ran;

6 .‘ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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Research Preparation

"
4
.

3
language morpheme group  morphemes/ generic meani 5 < A
name allomorphs + / b J
position & e T ey
nahuatl tepetl -tepetl -tepet] = mow ‘"’1 ¢

mountain ran: R ;

GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms

Lieber (2009)



RO1 — Development of a Toponymic TUTIH @ @
Classification System

RQ1. How can toponymic data be classified for GIS-
based analysis and visualisation by linguistic origin,
generic meaning, and geographical feature type?

8 ._ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO1 - Methodology and Application

- Morphemes to identify linguistic origin

- Generic meaning of morphemes to aggregate
feature types

—  Querying database and value assignment

9 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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lat long versionl versionll versionlIl

19.557055 | -97.426495 =~ CERROCHICHILTEPEC = Cerro Chichiltepec CHICHILTEPECCERRO
morphemel morphemell langl langll ft

chichil tepetl nahuatcl nahuatcl orographic

- U.SCﬁll fOI' large datasets and extensive toponymy TGSC&TCh

— morphemes might also appear in other languages

10 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



Overview Maps

Toponyms -YUCU-

Mixtec language
“

The morpheme yuen cranslates from Mixree

language as hill, mount, heap, mountain
£

range, as well as weed that spreads and throws

leaves (Alvarado, 1962, cited h\ Lefebvre &
Paredes Martinez, 2017, p- 450-451).

Yueu indicates places where people and gods,

such as the Moon, the Sun, and the Wind, live
(Lefebvre & Paredes Martimez, 2017, p. 450).

Mixtee toponymic glyph 'vueu'

(1.com-Porrilla, 2010)

"l‘()p()n\"ms C‘.ll'l"\'il'lg L‘l’lL‘ IT]OTPIIC‘IHC yucu are
L]

borders with Guerrero

particularly located in western Oaxaca at the
mn
Puebla in the north.

the west, and
Toponyms -YUCU-' (347)
<) Mexican federal state borders®

(O Study area + Number

1:15,000,000

(8] 200
|

400 km A
\ \ |

N

Cartography: Nele Peschel (2022)
Projection: Mexico I'TRI 2008 LCC

Sources: 'NGA GEOnet Names Server, * Natural Earch

GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms

Mnf © @
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RO2 — Spatial Relationship of MMM © @
Toponyms and Language

RQz. How can the spatial relationship of the Indigenous
language spoken in a region with the toponyms deriving
from this language be analysed?

a) Can the suggested methodology be used to indicate a
change of language use in a region?

13 ._ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO2 — Methodology and Application TUTIH @ @

o Georeferencing a Historical Map

14 -. GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO2 — Methodology and Application TUTI @
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RO2 - Methodology and Application TUTI @
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74~ R
oponyms —YUCU—

Sl Iiru !

@ Toponyms (332)

" Toponyms: NGA G i’E*O"het‘I\.l ames Server ‘
Eth?(;g}raphic Basemap: Orozco y'Berra (19t;\ centur

18 =: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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o Georeferencing a Historical Map

19 E: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO2 — Methodology and Application TUTIH @ @
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o Georeferencing a Historical Map

- Digitizing historical 1anguage
distribution

1:3;200,000

| 0250 '50kkm
el

20 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO2 — Methodology and Application TUTIH @ @

o Georeferencing a Historical Map

- Digitizing historical language

distribution
* V 1suahsmg 1anguage dlStI'lbU.thn — % -
- [ RN
. . p! ! 4 <
/ \ y .
historical and current i r w
! § - .
S ~ ~
J ~
Z_ y
A
h . 7
/ / b
/ { e
| \\ B . Z, [ = e
/ | /=
;’ / . odl
/ | /
I 7 /
2 /
Mexican border \
&~ Mixtec region (Orozco y lBena 19th cen?u?yv ~
! 1:3,200,000
Mixtec as first and as second most widely spoken 0 25 50 km
Indigenous language; other (CONABIO, 2004) e
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RO2 — Methodology and Application TUTIH @ @

Georeferencing a Historical Map

- Digitizing historical language
distribution
. e . . . . (’_-_"‘*\v,__/‘""\\
° Vlsuahsmg 1anguage dlStlethlOIl — Y ? -
. . k™ p: ‘. i" ‘3._\"_5
historical and current g ]‘% .
& ' % -
o . o . . . . . :? '..‘ ‘,”
Visualising toponymic distribution SR ‘Vi‘f. 4
o Loy oo N
( 4N 4 “aaree
o { “ /I e
- ,,"\_.() // ./I.
@ Toponyms(332)\‘r. p @ .’\
) Mexican border . - ;\\
% Mixtec region (Orozco y Berra,19th géh'tury). } 1:3,200,000
Mixtec as first and as second most widely spoken o 2550 km,

Indigenous language; other (CONABIO, 2004)

22 .‘ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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o Georeferencing a Historical Map

- Digitizing historical language

distribution
. . . . . . f,_-_""“\v,__f‘""\\
- Visualising language distribution — REE T g
k™ Wl
historical and current T LA™
TR Y LA
» Visualising toponymic distribution e &P 4
, SN .”.:.‘ &
- ;s ®, 4 . o
. Calculatmg intersections with / N D B e
[ K4 ! o ,3 >
distances to - J/ /It ;” :
@ Toponyms (332:)(\ /// @ :’: .
) Mexican border . - :)\\\
% Mixtec region (Orozco y Berra,19th géh'tury). 1. 1:3,200,000
Mixtec as first and as second most widely spoken o 25 50 km,

Indigenous language; other (CONABIO, 2004)
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» Calculating intersections with / distances to

Toponym subset:
yucu — Aol 1

a: Toponym count
b: Total toponym
count

Ratio (a/b)
Percentage [%]

Historical

Inside

317

0.95
95

Language layer
Present-day
Within ro- | Inside ™

km distance | most widely
spoken
Indigenous
language
border

327 313

332

0.98 | 0.94
98 | 94

Inside 2nd
most widely
spoken
Indigenous
language
border

I0

0.03

¢4 pnd

within
ro-km

distance

332

100

e y !
o / o ®
® Toponyms (332) N & e !

@,
- I ~
</ Mexican border e s
e
% Mixtec region (Orozco y Berra,19th century). - ! 1:3,200,000

Mixtec as first and as second most widely spoken o ~25 50 km
Indigenous language; ) other (CONABIO, 2004) P RS
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RO2 — Results and Discussion MM#E © @
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“It’s an interesting visualisation since we see clearly this overlap
between the toponyms and the Mixtec region — let’s say — as the
most widely spoken language |[...|. Here it’s clear that there is some

relationship wich the language™ (E.L.T.P. Cunha)

“[the map by Orozco y Berral is fundamental because it is one of the
oldest [sources| that gives an overview of languages in Mexico in the
19th century [...[ it is a very good source to have a perspective at a

given moment in time. It is an important base for consideration.”
(C.S. Paredes Martinez)

25 5: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO2 - Results and Discussion Mo @

a) Can the suggested methodology be used to indicate a
change of language use in a region?

— interdisciplinary approach necessary

- future UJOV]{

26 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO3 - Spatial Relationship of M © @
Toponyms and Environment

RQ3. How can the spatial relationship of the generic
meaning of a toponym with its geographic environment

be analysed?

27 ._ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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. Visualising environmental variable

ok

28 !: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO3 — Methodology and Application TUTIH @ @

. Visualising environmental variable

language morpheme morphemes/ generic meaning

group name allomorphs +

mixtec yucu

. !
C\‘ka -
y X

L o . I

Elevation: INEGI (2001)

1:2,500,000,

0 25 50 km
]

yucu = hill, mount, heap,
mountain range, weed that
spreads and throws leaves
(translated from cerro, monte,
monton, sierra, “yerba que se
extiende y echa hojas” in

Spanish)

reference

Alvarado (1962),
as cited in
Lefebvre &
Paredes

Martinez (2017,

P-450-451)

29 | b GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms

associated

feature type

mountain, hill,

ridge

ITC

environmental

variable

elevation
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. Visualising environmental variable

- Visualising toponymic distribution

Elevatio‘&[m] o © .
[ 0-500

50111000, “
[J (o]
[] 10011500 -
[[]11501/-12000 o O d @

%o © & My

I 200172200 o @ Elevation: INEGI (2001)
B 2501 - 3000““@_ Toponyms|(332) o, 2 wt!:2:500,000)
Il 3001 - 5000 Mexican border. o 0 25 50 km

30 g: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO3 - Methodology and Application TLTI &

. Visualising environmental variable
- Visualising toponymic distribution

. Calculating intersections with height 7ZOnes

Environmental layer
Toponym Elevation/height zone [m]
subset: <500 | 50I— | LOOI— | L50I~—
1 yucu — Aol 1 1,000 1,500 2,000
a: Toponym
/ ' count within 17 9 19 86
4 height zone

b: Total

332
y/ toponym count
Elevation, (m] Ratio (a/b) 0.051 | 0.027 0.057 0.259
[ 0-500
Percentage |% I 2. . 25.
. 1 gelwl | s 7 5.7 5:9
[] 1001:-1500 ‘
(].1501/-12000 %o - O i ®
M 20012300 o Elevation: INEGI [3001)
B 2501 - 3000"“@. Toponyms (332) ‘. ‘1:%,500,0%
B 3001-5000 ) Mexican border o WE | & gL

31 5: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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RO3- Results and Discussion MM#E © @
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“when we make this cross comparation between
the toponyms and other features in the
environment, we gain a lot of information that
otherwise [is| hidden when we only see the
toponyms without this environmental context”

(E.L.T.P. Cunha)

“these comparisons [of toponyms, generic
meaning, and geogmphic environment| are
relevant and carrying the toponymic analysis to
cartography, I believe that what you are doing is
an important step” (C.S. Paredes Martinez)

32 g: GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO4 — Toponymic Distributions MM © @
Differentiated by Feature Type

RQ4 How can distributions of toponyms of different
feature type groups be analysed and compared in
relation to the overall toponym subset?

33 ._ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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Type of distribution
Dense Dispersed
<0.6 > 0.6
Kernel density estimation & Aggregation within hexagons &
Isopleth mapping hexagon mapping
Toponym density estimations Toponymj densities

34 -_ GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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Yucu all Aol 1

35 ,;" GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms



RO4 — Methodology and Application TUTIH @ @

Yucu all Aol 1

all
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RO4 — Methodology and Application TUTIH @ @

®
oo
L

® o
®
%0
OOO

R

Yucu all Aol 1

all

Cartography: Nele Peschel (2022)

A

orographic
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RO4 — Methodology and Application TUTIH @ @

®
oo
L

® o
®
%0
OOO

R

Yucu all Aol 1

all

Cartography: Nele Peschel (2022)

A

orographic

populated places
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RO4 — Methodology and Application TUTIH @ @

Type of distribution
Dense Dispersed
<0.6 > 0.6
Kernel density estimation & Aggregation within hexagons &
Isopleth mapping hexagon mapping
Toponym density estimations Toponymj densities

39 -. GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms
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O oa
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o ©
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®

Chichil
all Aol 1
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a ¢
©
o go | -
Chichil
all Aol 1
all
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O e
©
o go | -
&
Chichil
all Aol 1
all
populated places
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RO4 — Methodology and Application TUTIH @ @

O e
©
o go | -
&
Chichil
all Aol 1
all
populated places

hydro or aphic
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RO4 - Results and Discussion Mo @

“It 1s intercsl:ing to compare the density of toponyms with

dif]érent characteristics [...]” (E.L.T.P. Cunha)

“we don’t see these [high densities| in the
orographic features [...| this region is more
relevant for the populated places than for the
orographic feature toponyms” (E.L.T.P. Cunha)

44
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Future Work and Conclusion
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Future Work

- Apply methodology to more selected morphemes

in the study area

- Apply methodology to another study area
- Intensive toponymy research

. Including all toponyms n analysis of spatial

relationships (RO2 and RO3)

M@ © &
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Conclusion Mo @

» Toponymic classification system based on
morphemes

- Analysis of spatial relationships of toponym:s
with language and environment

- Analysis of toponymic distributions

differentiated by feature type group
« Overview maps and map sheets

- Expert interviews to assess results
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More Overview Maps

E
4
.

Mixtee toponymic glyph yuea'

(Ledn-Porrilla, 2o010)

Toponyms -YUTA- & -YUTE-' (128)

/) Mexican federal state borders’

(O Study area + Number

1:15,000,000

(8]

| A Cartography: Nele Peschel (2022)
200 400 km Projection: Mexico I'TRI 2008 LCC
| | | | N Sources: ' NGA GEOnet Names Server, “Natural Earth

Mnf © @

Toponyms
-YUTA- & -YUTE-

Mixtec fanguagu’

The mnrph(‘nm\' vura and its variation
vute mean river in Mixtec ]:mguﬂgc
(Alvarado. 1962; Crickson de
Hollenbach, 2013, as cited in Lefebvre &
DN e Martimas om1— —
Paredes Martimez, 2017, p. 4of)

Toponvms  carrving  these morphemes
are particularly  locared in western
Oaxaca ranging from Mixteca Region to
_[zlmiltcpcc District.

GIS-Based Analysis and Visualisation of Indigenous-Derived Toponyms

ITC
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Vi
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T S~ [T Toponyms TEPETL,
g LN -TEPEC & -TEPEQUE

Nahuatl languagc

The morphemes tepee and tepeque come from the
Nahutal word tépetl which means mountain,
mountain range, or hill; the suflixes -¢ and -que
are locative and have cthe meaning of the
prepositions on or ar (Lefebvre & Paredes
Martinez, 2017, p. 409).

Toponyms carrying the the sufhix tepec are wi th a
number of 2.850 the most common; 264 toponyms
end on tépetl and 1o on tepeque.

Toponyms  carrying  these  morphemes  are
particularly located in Central Mexico. However,
they can be found all over Mexico.

Nahuatl toponymic glyph 'tepetl’
(Ledn-Portilla, 2010)

\:' Mexican federal state borders®
. Toponyms -TEPEC, -TEPETT. &

-TEPEQUE (3124)
O Stud_\' area + Number

1:15,000,000
Cartography: Nele Peschel (2022)
400 km

o 200 Projection: Mexico I'TRI 2008 LCC -TEPEC,
[ | | | J N Sources: 'NGA GEOnet Names Server, “Natural FEarth -T'EPETL &
-TEPEQUE
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More Overview Maps

Toponyms -CHICHTL-' (127)

1:15,000,000

(8]

200

400 km A
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P
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:'\"_/,:’ Mexican federal state borders®

(O Study area + Number

N

Cartography: Nele Peschel (2022)
Projection: Mexico I'TRI 2008 LCC
Sources: '"NGA GEOner Names Server, “Natural Earth

Mnf © @

Toponyms -CHICHIL-

Nahuatl language
guag

The morpheme  chichil derives from  the
Nahuatl word chichiltic which refers to the
color red.

The morpheme is linked 1o regions with
reddish soils and water streams that obrain
their red color by these soils (Ilernandez v
Carro, 2009; Iernindez, 2011, as cited by
Lefebvre & Paredes Martinez, 2017, p. 266).

Toponyms carrving the morpheme chichil are
pom ying 3
particularly  located  in Central  Mexico

c‘xtendiﬂg to Guerrero.

-CHICHIL-
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Toponyms -ZOQUI-

Nahuatl language

The morpheme zoqui comes from  the
Nahuatl word zoquitl which means mud.
Increasing and  decreasing  water levels
create swamps, marshes or moors figured in
toponyms including zoqui (Lefebvre &
Puredes Martinez, 2017, p. 271).

Toponvms carrving the morpheme zoqui
are particularly located in Central Mexico
strecching  our  towards  Chiapas  and
Guerrero. To a smaller proportion they can
be found ac the Pacific Coast in Navarit
and Jalisco.

20QUI-
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