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There are four steps in the process of map-making using a computer: 1) Electronic
data production, 2) Sorting and mapping data, 3) Comparing, integrating,
superimposing, and linking data, and 4) Publishing linguistic maps. The third stage
includes comparing linguistic maps from different surveys. In this paper, map
comparison in this stage is focused and its examples are introduced to prove that the
procedure is necessary to investigate detailed courses of linguistic change. First,
linguistic maps of different surveys including the same area are compared to obtain
interpretations from different perspectives. Second, linguistic maps targeted for
different generation in the same area are compared to illustrate chronological changes |

shown as geographical distributions.
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There are four steps in the process of map-making using a computer: 1) Electronic
data production, 2) Sorting and mapping data, 3) Comparing, integrating,
superimposing, and linking data, and 4) Publishing linguistic maps. The third stage
includes integrating linguistic data from different items. In this paper, map integration
in this stage is focused and its examples are introduced to prove that the procedure is
also based on scholastic interpretation. First, linguistic maps of a small lexical system
are integrated to depict lexical stratification in the area. Second, linguistic maps made
from the phonological point of view are integrated to show phonological stratification in
the area. Phonologically contrastive areas and phonologically transitional areas are

expressed by integrated maps.
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COMPARING LINGUISTIC MAPS FROM DIFFERENT SURVEYS
Chitsuko Fukushima
University of Niigata Prefecture, Japan

chitsuko@unii.ac.jp

Abstract

There are four steps in the process of map-making using a computer: 1) Electronic data
production, 2) Sorting and mapping data, 3) Comparing, integrating, superimposing, and linking data,
and 4) Publishing linguistic maps. The third stage includes comparing linguistic maps from different
surveys. In this paper, map comparison in this stage is focused and its examples are introduced to prove
that the procedure is necessary to investigate detailed courses of linguistic change. First, linguistic maps
of different surveys including the same area are compared to obtain interpretations from different
perspectives. Second, linguistic maps targeted for different generation in the same area are compared to
illustrate chronological changes shown as geographical distributions.

Keywords
geolinpuistics, linguistic maps, comparing and superimposing maps, minute linguistic maps, generational
changes.

1. Introduction

The author reviewed the current trends in geolinguistics around the world as a
commentator at an international symposium, prompted by papers read by geolinguists
from various countries. The review has been already published as part of a report
coauthored with David Heap in the first issue of Dialectologia (Fukushima and Heap
2008). In the description of current trends of geolinguistics, it is summarized that there
are four steps in the process of map-making using a computer: 1) Electronic data
production, 2) Sorting and mapping data, 3) Comparing, integrating, superimposing,
and linking data, and 4) Publishing linguistic maps (Fukushima and Heap 2008: 142).
Usually only the first and second steps have been practiced, but the recent trends of
geolinguistics, especially the one called dialectometry, promoted the development of
the third step of process. |

13

9
©Universitat de Barcelena




Chitsuko Fukushima

Linguistic maps are compared in various ways for different purposes: 1)
Comparing linguistic maps from different linguistic items, 2) Comparing linguistic
maps from different surveys, and 3) Comparing linguistic maps with other kinds of
thematic maps such as topographical maps and demographic maps. The first type of
comparison is done to make a structural analysis of linguistic features. A group of
linguistic maps are selected and compared to analyze a specific phonological,
morphological, or syntactic feature and also to investigate a small lexical system such
as kinship terms (Fukushima, 2000a, 2000b, forthcoming). The latest version of the
third type includes applying to GIS (geographic information system) and
superimposing maps (Onishi, 2007).

In this paper, the second type of comparison, comparing maps from different
surveys, is focused, and how and why maps are compared is described by introducing
examples of analysis. First, linguistic maps of different surveys including the same area
are compared to obtain interpretations from several perspectives. Second, linguistic
maps targeted for different generation in the same area are compared to show

chronological changes shown as geographical distributions.

2. Comparing maps from different perspectives

It is obvious that the information obtained from a linguistic map varies according
to the surveyed area. W. A. Grootaers compared “wide area linguistic maps from a
bird’s-eye view” and “minute linguistic maps™ (Grootaers, 1976). He was convinced
that “these two different types of linguistics maps have complementary meanings. In
other words, we can learn a lot by combining these maps” (Grootaers, 1976: 49). The
nationwide linguistic atlas such as Linguistic Atlas of Japan (LAJ) and Grammatical
Atlas of Japan (GAJ) are examples of maps from a bird’s-eye view. Atlas linguistique
de la France (ALF) is another typical example from the western tradition of
geolinguistics. The linguistic distributions of such wide area atlases lead us to make an
interpretation of centuries of or longer linguistic history in the area. On the other hand,
the local linguistic atlas surveyed in a small area can guide us to examine specific,
sometimes individual linguistic changes in the region. In the Japanese tradition of
geolinguistics, the survey is made at every hamlet in the area as the ultimate style of a

14

(10)
©Universitat de Barcelona



Dialectologia 4 (2010), 13-22.

thorough regional survey (we, so to speak, “comb the area”). These maps are what
Grootaers called “minute linguistic maps™” and equivalent to what K. Jaberg called
“Kleinstatlanten™ (Grootaers, 1976: 50). Of course, there are various levels of surveys
in between these extremes: a prefecture (province)-level, a district-level, etc.

3. Comparison of wide area linguistic maps and minute linguistic maps

The author examined distribution patterns in linguistic maps of Linguistic Atlas of
the Five Provinces of West Japan [LAFP] (Hiroto 1965), whose data were obtained
from the linguistic survey made from 1955 to 1961. The atlas covers wide area but is
district-level, middle size between national and local atlases. The surveyed area is
located west to Kyoto, the historic capital of Japan, and the southern part of the area
(San’yo) has more population and traffic than the northern part (San’in). Thus the main

waves of new words spread from east to west and from south to north in this area (See

Figure 1).

 San'in
Dialect
Area

Dialect
Area

of , 0 400km
S ——)

Figure 1. Surveyed Area of LAFP
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Some maps in the atlas include word forms related with phonological changes of
an old diphthong /aw/. The diphthong became /o0:/ in the southern part, San’yo Dialect
Area, while it became /a:/ in the northern part, San’in Dialect Area. Some maps have
clear isoglosses between the /o:/ area and the /a:/ area. These isoglosses of six maps
were manually accumulated and the frequency of lines was shown as the width of the
line (Figure 2). In some part, lines bundle, and in the other part, lines diffuse. It is
expected that words in the southern dialect area spread to the northemn dialect area

along main roads connecting the south and the north.

Linguistic Atlas of Five Provinces of

West Japan @ Ia:] area .

Accumulated isoglosses to
devide the [a:] arc and the [0:] area

— 1line
= 2 lines
o= 3 lines
== 4 lines

Figure 2. Accumulated isoglosses to divide the [0:] area and the [a:] area

This result prompted the author to do a geolinguistic survey in 1977 and 1978 to_
make “minute linguistic maps” in one of the key areas. The surveyed area,
southwestern Izumo, is located on the dialect border between the San’yo Dialect Area
and the San’in Dialect Area and along the main road connecting two cities, Hiroshima
in the southern area and Matsue in the northern area (Figure 3). Among the surveyed
items, maps were selected and examined with the focus on phonological changes cited

above ([au] >[o0:] VS [au] >[a:]) (Fukushima 2000b).

<
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The following maps were made using SEAL' a software working on a PC. Taking
advantage of a computer-assisted approach, what we call “contrast maps™ were made to
integrate maps by counting the frequency of contrastive word-forms at each locality
through linguistic maps and plotting the figures as symbols with different sizes and
colors in a linguistic map (Fukushima and Fukushima 2002). Whereas 14 maps of verb
and adjective forms have similar geographic distributions (Figure 4), 21 lexical maps
have quite different distributions (Figure 5). This was caused by lexical diffusion from |
south to north, which occurred more powerfully in lexical maps. The paradigm
interfered with the evolution in morphological maps. Some informants using both [o:]
form and the [a:] form reported that the [0:] forms spreading from the south were new.

The comparison of maps from different surveys supported and confirmed the

" original interpretation of language changes.

Linguistic Atlas of Five Provinces of |
Woest Japan

Accumulated isoglosses to @/

devide the [a:] are and the [o:] area

1 line
2 lines
3 lincs

4 fines

Surveyed area:
W Southwestern Izumo

Figure 3. Southwestem Izumo: Surveyed area of minute linguistic maps

! The author developed SEAL a software system for personal computers to help make linguistic maps. It
has been used for individual map making and also for map integration (Fukuslnma & Fukushima 2002).
The system can be downloaded at the website.

17
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RS
g"»;.;.mgg;mm 3R (BT R | DBU2HRG)
a/oQaxical Maos)
@ -10»
® -ax
® -«x

Figure 5. Integrating lexical maps related with the old diphthong {au]

4. Comparison of linguistic maps targeted for different generations

Both linguistic atlases examined above are based on surveys of informants in the
sixties or older. Even though the time difference is appropriately 20 years, clear
linguistic changes are not found. However, linguistic maps targeted for different
generation in the same area can be compared to illustrate chronological changes shown
as geographical distributions. ;

Here compared are Grammatical Atlas of Japan (GAJ) and Dialects of College
Students in Niigata (DCSN). The nationwide survey for GAJ was made from 1979 to

18
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1982 and the informants were in the sixties or seventies at that time. The survey for
DCSN was made from 1994 to 2002 and the informants were 18-20 years old. Thus
there is approximately 60-70 year difference concerning the informants’ birth year.

Only the data of informants in Niigata Prefecture was used for comparison. See
Figure 6 for the location of Niigata Prefecture. The linguistic maps of the same
linguistic item “because” were drawn and superimposed using SEAL. Figure 7 showing
the dialects of the elderly is based on the GAJ data published on the web. There are
sake and its related forms, all of which were descendants of sakai “because” used in the
Kansai area, center of west Japan. Figure 8 showing the dialects of young students is
based on the data collected by the author. The new word kke, derived from sake, is
distributed in the broader area, driving sake into isolated localities. Figure 7 and Figure
8 are superimposed to make Figure 9, which shows two maps in different colors
(Fukushima 2007).

Figure 6. Niigata Prefecture: Surveyed Area
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GAJ Vol.1 Map33

Because (it is
raining)

suke
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\
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Dialects In
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Figure 7. “Because”: Grammatical Atlas of Japan

Because (itis
@? fine)
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\ ® kke
© kkae
- 30i
t  —si
4 \ kara
®( gara
N ganne
(-'
~

"V\
golalects of
\/‘}/ College Students,

Nilgata, Japan
.VV W L, jon

Figure 8. “Because™ Dialects of College Students in Niigata
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Because (it is fine)

O suke
© kke
¢ kkae

:\: gf:a Grammatical Atlas of Japan

} Samme Vol.1-Map33

College Students ‘Because’
<in gray> "

<in calor) <in color>
GAJ Vol.1 Map33 +

Because (it is
raining)

sgll(ke N

sike iigata

suka 8

ggk"g‘ ‘Because’

(l sage .

o sse <in gray>

« Soe

- SOi

N\ kara

4 gaa oa Superimposed Map

\/ keraSteGAJFR @ nga

Dialects of College Students in

Figure 9. “Because™: Superimposed map of GAJ and DCSN

The maps from these different surveys are useful to trace linguistic changes in

real time.

5. Conclusion

In geolinguistics, linguistic maps from different surveys can be compared for
various reasons. One reason is to confirm interpretations from different perspectives.
The wide area linguistic maps and minute linguistic maps have complementary scopes
of interpretations about linguistic history in the surveyed area. Another reason is to
trace linguistic changes in real time by comparing linguistic maps targeted for different
generation. The computer-assisted approach has promoted this method and its further
development is expected by making use of GIS.
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Integrating Linguistics Maps to Show Scholastic Interpretation
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Abstract

There are four steps in the process of map-making using a computer: 1) Electronic data production,
2) Sorting and mapping data, 3) Comparing, integrating, superimposing, and linking data, and 4)
Publishing linguistic maps. The third stage includes integrating linguistic data from different items. In this
paper, map integration in this stage is focused and its examples are introduced to prove that the procedure
is also based on scholastic interpretation. First, linguistic maps of a small lexical system are integrated to
depict lexical stratification in the area. Second, linguistic maps made from the phonological point of view
are integrated to show phonological stratification in the area. Phonologically contrastive areas and

phonologically transitional areas are expressed by integrated maps.

Key words

Geolinguistics, linguistic maps, linguistic variation, map integration, scholastic interpretation

1. Introduction

The papers read at an international symposium on geolinguistics prompted the
author to review the current trends in geolinguistics around the world as a commentator.
Those papers are to be published in this special issue of Dialectologia. The review has
been already published as part of a report coauthored with David Heap in the first issue
of Dialectologia (Fukushima and Heap 2008).

In the description of current trends of geolinguistics, the author reviewed that
there are four steps in the process of map-making using a computer: 1) Electronic data
production, 2) Sorting and mapping data, 3) Comparing, integrating, superimposing,
and linking data, and 4) Publishing linguistic maps (Fukushima and Heap 2008: 142).
The first and second steps are enough for making a linguistic map. However, once many
linguistic maps are made, they need to be compared, integrated, superimposed, and
linked to make deeper analysis. This third step includes the following procedures: 1)

/
!
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Integrating linguistic data from different items, 2) GIS (Geographic information system)
and superimposing maps, 3) Old materials and new materials, 4) Linking with
multimedia information, and 5) Statistical analysis. In this paper, map integration is
focused, and the examples of analysis are introduced to prove that linguistic maps are

compared or integrated to show scholastic interpretation.
2. Using SEAL to integrate linguistic maps

The author has developed SEAL a software system for personal computers to
help make linguistic maps. The system has had a function to integrate linguistic maps
from its very beginning in 1983 when it was published. SEAL has been used for
individual map making and also for map integration (Fukushima & Fukushima 2002).

The integration using SEAL is the basic type of quantification to process the
geolinguistic data in dialectometry. Whereas the studies in dialectometry often have the
aim to demarcate linguistic areas, the author’s method is different. Integration is done
based on the scholastic interpretation. The maps to be integrated and the words to be
counted are selected by the researcher. The quantification is simple; it is just addition of
frequency. After each map is made, related maps are integrated and the linguistic
variation or diffusion is visualized on the map.

Linguistic maps are not only original data used to reconstruct the linguistic
history of the area but also the result of interpretation, that is, the challenge for the
linguistic reconstruction. When making linguistic maps, word forms are selected based
on the interpretation, but when integrating linguistic maps, the linguistic maps are
selected based on the interpretation. What is important in this method is to decide what

linguistic feature is focused.
3. Comparing or integrating linguistic maps

When we have linguistic maps, we compare or integrate them in the next step.
We have several reasons to do so. There are linguistic maps that have similar
distributions. This is caused by “internal reasons such as common linguistic features
(semantic, phonological, morphological, and syntactic) as well as external reasons such
as the areal boundary or the prestige of a certain dialect or word-forms” (Fukushima
2007: 40). The comparison or intégration of linguistic maps can lead to further
understanding of the area. .

Let me take one example. Some linguistic maps of related lexical items make up
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one small lexical system. Their linguistic maps often show similar or related
distributions. By comparing them, linguistic changes could be examined more
thoroughly. For example, the kinship terms of the Tokunoshima Dialect, Amami, Japan
was analyzed (Fukushima 1995, Fukushima 2000b). Tokunoshima is an island located
in the southwest of Japan. See Fig. 1.

2

JAPAN

Amei Oshima,_.l Mainland Japanese
Tokuncshima
Okinawa-y( Ryukyu Dislacts
Mainland  Amami

FIG. | Location of surveyed area

The survey of kinship terms was conducted by the author and colleagues in
1970’s. The kinship terms found in the survey were grouped into four groups based on
the geographical distributions and registers. Four groups were identified:
Proto-Tokunoshima Type, Original Ryukyu Type, Adapted Ryukyu Type, and Modern
Type in the estimated chronological order. Then words in each group were counted and
the variation of total frequency in each group was displayed in integrated linguistic
maps of the island. Proto-Tokunoshima Type is found separately in the north and the
south. The Original Ryukyu Type is found in the south and makes complimentary
distributions with the Adapted Ryukyu Type. The Modern type is scattered over the
island. The formation of the linguistic distributions was explained as dialectal
stratification (Figs 2A-2E).
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0% 0%
20 % 20 %
40 % 40 %
60 % 60 %
80 % 80 %
100 % 100 %
Fig. 2A Proto-Tokunoshima Type Fig. 2B Original Ryukyu Type
0% 0%
20% . 20 %
40 % 40 %
60 % 60 %
80 ¥ 80 %
100 % 100 %

Fig. 2C Adapted RyukyuType Fig. 2D Modem Type

(22)



Original Ryukyu Type
() 100-75%
O 15-50%
O 50-25%
o 25-0%
* 0~ -25%
® -25 - -50%
@ -50 - -75%

. ~76% ~ ~100%
Adapted Ryukyu Type

Fig. 2E Original Ryukyu Type vs.
Adapted Ryukyu Type

Not only lexical stratification shown above but also phonological stratification
can be identified by integrating linguistic maps. Here introduced are the examples also
from the Tokunoshima Dialect in the Ryukyu Dialects of the Japanese Language.
Groups of phonological linguistic maps are compared and integrated to give evidence to

explain the regional variation or diffusion.
4.Data

4.1 Original data .

The geolinguistic data was collected by a native-speaking dialectologist Takahiro
Okamura in 1977. He surveyed at 52 localities on the island. After the survey, the
author and colleagues worked with him as a team to analyze the data and report the
result (Okamura 1978). Later the author continued the analysis. She is responsible in

making electronic data, mapping and analyzing maps for this paper.1

4.2 Tokunoshima Dialect
The Tokunoshima Dialect belongs to the Amami Dialect, a sub-dialect group of

the Ryukyu Dialects, one of the two main dialect branches of the Japanese Language.

1 The first version of the analysis was presented at Methods X (1999) and printed as Fukushima (2000a).
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There are regular phonological correspondences between the Ryukyu Dialects and
Standard Japanese. Thus the maps were made and classified based on such phonological
correspondences.

While Standard Japanese (hereafter SJ) has a five vowel system, the Amami
Dialect (hereafter AD) has a seven vowel system (See Fig. 3):

Fig.3 Comparison of Vowel System

- Standard Japanese Amami Dialect
1i/ / o h
el fol /el IE/ o/
/a/ /a/

*SJ/o/ : AD /u/,SJ /e/ : AD /I/- (/I/ and /E/ are central vowels.)
5. Phonologically contrastive areas in Tokunoshima

There are many linguistic maps showing clear-cut systematic distributions which
reflect phonologically contrastive regions in Tokunoshima. They are classified based on
phonological correspondences to SJ. Shown here are part of them, the maps
corresponding to SJ /s-/: specifically /sa/, /si/, /su/, /se/, and /so/. Each correspondence
has more than one linguistic map. The variation of phonological correspondences is
summarized as in Table 1.

Table 1 Variation of phonological correspondences in Tokunoshima

Area/system /sa/ /si/ /su/ /sel /so/
North sa/sja si sj1 sju
South sa sji si su

New Trend sa sji su

This variation is clearly depicted in Figs 4-8. Each map is an integrated map
corresponding to each phonological correspondence. The frequency of relevant
phonological form is counted at each locality and the symbols with different size, color,.
or shape are plotted based on the accumulated frequency; thus this method was called
“cumulative identity method” by F. Inoue (Inoue 1996a & 1996b). In these maps, the
symbols are plotted only when the frequency equals or is over the figure set after simple
statistics. L

See the integrated map of /sa/ (Fig. 4). This is the combined result of three maps;
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thus “No. of Items = 3”. Here [sa] and [sja] are found. The “mode” of frequency was
used as criteria to plot the symbols. The mode is a term in statistics meaning the figure
that is found most. In the case of /sa/, the mode of [sa] was 2 and that of [sja] was 1.
Thus a symbol was plotted, when the frequency of [sa] is 2 or more and when the
frequency of [sja] is 1 or more; thus these are expressed as “No. 1 Level=2" and “No. 2
Level=1". Figs 5-8 follow the same procedure.

In the map of /sa/ (Fig. 4), the palatalized [sja] occurs in the northwest of the
island. In the map of /si/ (Fig. 5), [sji] is found in the south whereas [si] with a central
vowel is found in the two northern towns. In one locality of the north, [sji] is found. In
the map of /su/ (Fig. 6), the same forms are found but in the different distributions. In
the case of /se/ (Fig. 7), the peculiar sound [sji] (a combination of the palatalized s and
the central vowel) is found in the north and [si] in the north. At some localities, [s]

A changed into [h] and beyond that. In the map of /so/ (Fig. 8), the palatalized [sju] is in
the north and [su] in the south.

The three systems shown in Table 1 are depicted in these maps. The new trend
with no central vowel is found in part of the north and in part of the southwest. These
localities are actually new villages that developed in the last century.

6. Phonologically transitional areas in Tokunoshima

The distributions shown above are rather clear-cut with a slight transitional area.
But other phonological variation could be lexical or morphological and are often seen
with a rather wide transitional area.

The first group of maps has the pattern with old forms in the northwestern region.
The black symbols are assigned to the old, relic forms, and the blank symbols to the
new forms. In the map of /hi/ (Fig. 9), the old sound [hwi] is found in the northwestern
area. Until medieval Japanese, /hi/ used to be [hwi]. 4

The mapping of some maps on this section such as Fig. 10 is done differently
from the maps in the previous section. When there are only two choices of varieties,
special calculation is done to produce the following figures. If one form is used
throughout, then it is 100%. If another form is used throughout, it is -100%. Plus and
minus figures are expressed using different colors and sizes of a circle. In this type of
map, the locality with no mark is neutral according to calculation. These are called
“contrast maps.” When there are three or more choices, the variation is simply
expressed using different symbols as the maps in the previous section. These are called
“diffusion maps” (Fukushima & Fukushima 2002).

AN
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In Fig. 10, /k/ sound in the middle of the word became /h/ and was deleted finally.
In Fig. 11, /mi/ has four varieties. This is a morphological variant, so a verb MIRU
(“see”) has two or more variants in the paradigm. Fig. 12 shows a typical phonetic
change seen in the Ryukyu Dialect area (ex. -bura > -mba). The northern region retains
the original form.

The second group (Figs 13 & 14) has the pattern with old forms such as /hwa/
and /ri/ in the south. In Fig. 14, /r/ is deleted at many localities, but the older form /ri/ is
retained also in part of the eastern region.

The third pattern shows new forms in the eastern region (Fig. 15). This is the map
of the distinction between the clear beginning and the gradual beginning in
Tokunoshima. The distinction only survives in the western region. In the east, the
gradual beginning has become extinct. Actually this pattern possibly caused the first and
second patterns. The new forms tend to spread from the eastern region so that the old
forms are retained in the northwest and in the south.

7. Conclusion

Linguistic geography is an independent discipline in linguistics that has its own
aim. We make linguistic maps to read a linguistic history from geographical
distributions on a map. You cannot make linguistic maps without classifying and
ordering the original data. Thus, any linguistic map is interpretive unless transcribed
forms are printed verbatim on the map. The same applies to the map integration. We
make hypothesis on the language change in the area and integrate linguistic maps based
on the scholastic interpretation.
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