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Abstract

Mathematics is a particularly important challenge for embodied approaches to cognition, as it is prob-
ably the most abstract domain of human knowledge. Humans use metaphors in all aspects of life. This
paper studies the effects of human body parts on numerals, numeral systems, and mensural and sortal
classifiers. The evidence for this paper comes from the Tati language group, an endangered Iranian
language of the Indo-European language family. The Tati data shows these languages make use of
base-10, base-20, and base-50 numeral systems, some of which are among the most common and earliest
counting systems worldwide, while the last is unique and peculiar to the area. Body parts may also play an
important role in forming mensural and sortal classifiers, as is the case in the Tati language group.
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I. Introduction

Embodied approaches to cognition strongly emphasize the role of the body, action, and sen-
sory perception in mental processes. In one form or another, all “embodied cognition”
researchers accept that higher-level processes, such as language, are influenced or even
“structured by our constant encounter and interaction with the world via our bodies and
brains”." The “body,” in the term “embodied cognition,” emphasizes the cognitive develop-
ment and management of motor functions to reach special purposes. In this view, cognition
is rooted in the body and develops from the perception of humans’ physical beings.
Therefore, there is a very close link between perception-action-cognition and the notion
of mind, of thought that arises and develops from the body’s interaction with the environ-
ment. The embodiment hypothesis is based on the claim that our conceptual and linguistic
systems are grounded in human physical, cognitive and social embodiment. The role of the
human body in human conceptualization has attracted much attention in recent years. In
this view, the body shapes the mind.” Thus, “The mind emerges and takes shape from the
body with which we interact with our environment.”

In past decades, the Conceptual Metaphor Theory (CMT) has been a highly influential
approach to embodied cognition arguing that metaphors are part of human’s everyday
thought and linguistic activity.* According to the CMT, a conceptual metaphor is a mental

! Galleses and Lakoff, The brain’s concepts, 456
2 Sharifian, Cultural Linguistics, 25

* Yu, Embodiment, culture, and language, 227

* Lakoff and Johnson, Metaphors We Live By, 4
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mapping between two different conceptual domains. This mapping is usually believed to be
asymmetrical, with a more concrete and familiar source domain mapped onto a more
abstract target domain.’

From Aristotle to the present, metaphor has been an important topic of research.
Although already recognized as a fundamental figure of speech for over 2000 years, Lakoff
and Johnson’s influential paper revolutionized the concept by finding that metaphor is
not merely a rhetoric device, as it also functions in people’s conceptual systems, playing
a significant role in shaping thoughts and minds.

Metaphor is prevalent in man’s everyday life, in our language, thought, and action. If true,
then our daily experiences have something to do with metaphor. Similarly, body parts that
function as the vehicles of human performance are considered the bases of many metaphor-
ical expressions. Indeed, analysis of the important role body parts play in our daily commu-
nication has a long history; however, it is not until an understanding of cognitive linguistics
occurred that particular attention began focusing on many bodily basis expressions. In the
field of cognitive linguistics, linguists contributed greatly to establishing links between the
human body and meaning. As noted, body parts are the starting point upon which our
knowledge of the structure and functions of our body is based. Then our bodily experiences,
both physical and psychological, exert an impact on metaphorical expressions involving
body-part terms in different languages. The expressions of various languages will accord-
ingly interact with different cultures and be shaped by their own cultural modes.°®

Metaphors use one entity (a “source”) to present another entity (a “target”); in other
words, intangible entities are often described metaphorically. For example, positive experi-
ences are metaphorically “up,” and negative experiences are metaphorically “down”.

In many metaphorical expressions, the human body and organs are used to describe
abstract things, like communication, machines, and computers, and complex things such
as teams, parties and groups, cities, nations, or technological facilities. In such metaphors,
certain parts of the body are used as a source domain to describe other things. Thus, the
body and body parts are concrete things used as a source domain in these metaphors.®

The human body is often regarded as the dimension by which to measure things; as said
by the sage Protagorus, “Man is the measure of all things”.” Humans have hands, feet, fin-
gers, toes, a mouth, ankles, and knees. Our physical, social, and cultural experience provides
many possible bases for the metaphorical usage of body parts in forming different terms in,
for instance, numeral systems, mensural and sortal classifiers. This paper, through using
Iran’s Tati language group as evidence, thus investigate the role and effects body parts
have in the formation of such numerals and classifiers.

2. Theoretical background

Mathematics is a particularly challenging test case for conceptual metaphor theory, as it is
one of the most abstract domains of human activity.'® Speakers commonly refer to mathe-
matical objects—such as numerals—in metaphorical terms, for instance by referring to “high
numbers,” “falling prices,” and “rising taxes”."" An extensive analysis of the embodiment of
such abstract mathematical structures concluded that “mathematics results from the human
cognitive apparatus and must therefore be understood in cognitive terms.”*” This study

advocates and includes examples of a cognitive idea analysis of mathematics, which analyses

” @

® Kévecses, Metaphor: A Practical Introduction, 6.

¢ Cheng, Comparison of metaphorical expressions of the heart between Chinese and English, 30.
7 Littlemore & Perez-Sobrino, Eyelashes, speedometers or breasts?, 198.

® Goschler, Embodiment and Body Metaphors, 37.

° Wang, A Review of Philosophy in the Flesh by Lakoff and Johnson, 88.

1% winter & Yoshimi, Metaphor and the philosophical implications of embodied mathematics, 2.
! Lakoff and Johnson, Metaphors We Live By, 15-16.

12 Lakoff and Nufiez, Where mathematics comes from, 101.
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mathematical ideas in terms of human experiences, metaphors, generalizations, and other
cognitive mechanisms and propose that mathematical concepts are ultimately grounded
in ordinary human activities, primarily interactions with the physical world.

There is much empirical evidence for embodied mathematics, which is any framework
that sees at least some aspects of mathematical thinking as influenced by basic perceptual
or sensorimotor processes. There are hundreds of studies on the embodied grounding of
mathematics."

3. Linguistic background of Tati Language Group

The evidence for this paper is gathered from Tatic, a northwest Iranian language family from
the southwest of the Caspian Sea. Tatic consists of two closely related main groups, Tati and
Talyshi, both of which are further grouped into Northern, Central, and Southern clusters. In
addition to these, there is a third off-shoot of the group, Tatoid. The subgroups of Tatic are
shown1i4n Figure 1 below, where the numbers in parenthesis refer to the numbering in the
image.

Tatic
Tati
Southern Tati (1)
Central Tati (2)
Northern Tati (3)
Talyshi (4)
Tatoid (5)

Figure |. Locations of Tatic varieties in Northwest Iran

Tati varieties are Iranian dialects (excluding Persian and Kurdish) spoken in northwest
Iran, in areas where Azerbaijani Turkish is the common vernacular. These dialects, which
are spoken sporadically across an area extending from the southern borders of the Aras
River to the north of Saveh in Markazi province, are so similar that there is no doubt of
their common appellation. According to Yar-Shater: “technically speaking, Tati does not

13 See e.g. Lakoff and Nufiez, Where mathematics comes from, 337.

14 Stilo, The Tati Language Group in the Sociolinguistic Context of Northwestern Iran and Transcaucasia, 138-141; Stilo, 5.
The Caspian region and south Azerbaijan: Caspian and Tatic, 659-660.
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refer to any particular dialect or group of dialects. The word Tat is generally used in the area
to denote the Iranian-speaking peoples in the region.” The designation of these dialects as
“Tati” follows general and vague usage, and thus Yar-Shater proposes that they instead be
called “Median,” a more appropriate appellation.'

The spread of Turkish across northwest Iran has resulted in many Tati varieties becoming
endangered or lost altogether. Indeed, this has happened to such an extent that the remain-
ing Tati varieties only exist in a few disparate, remote areas far from large cities such as
Tabriz.

The evidence for this study comes from three varieties of the Tati language family:
Harzani, Karingani, and Doravi. Harzani (also called Harzandi) is a Northern Tati variety
from the Iranian branch of the Indo-European language family, and is considered a descen-
dant of the Old Azeri language spoken in northwest Iran a millennium ago, long extinct as a
result of Turkish diffusion in the area. On the ethnologue.com, glottolog.com, and multi-
tree.org websites, Harzani’s standard code or ISO 639-3 identifier code is hrz; on
Unesco.org, it is given a critically endangered language classification, meaning its youngest
speakers are grandparents and older, who speak the language partially and infrequently.
Speakers of Harzani principally reside in the rural districts of Harzand, particularly in the
villages of Galin Qayeh, Babratein, and Dash Harzand in the northern regions of Iran’s
East Azerbaijan province. Indeed, Harzani could be considered an almost extinct language,
as, in 2021, we could only find one fluent native speaker, who was too ill to help us gather data.

The second language looked at here, Karingani/Keringani, is a variety of Northern Tati of
the Tatic language group. Karingani is spoken in Karingan (locally Kerangan), a village in the
Eastern Dizmar rural district of the Varzaqan sub-province of Ahar, in Iran’s East Azerbaijan
province. On glottolog.org, Keringani is identified as “keri1252,” its ISO 639-3 code is “kgn,”
and it is considered a threatened language. When Yar-shater visited Karingan in 1960, he
noticed: “The memory of the entire Dizmar and Kaleybar districts speaking Tati lingered
among some older people, but Turkish had been rapidly gaining ground, swallowing up
the Tati dialects, as has been the case in the entire Azerbaijan”.'® Thus, Karingani may be
the last remnant of the Indo-European language in Iran’s Azerbaijan province.

Doravi is the third Tati variety studied here. Doravi is a Central Tati dialect spoken in the
village of Darav in Shahrud county, Khalkhal sub-province, in the south of the Ardebil prov-
ince. Doravi and other varieties of Tati in Khalkhal have the ISO 639-3 code “shm” and glot-
tocode “shah1254.” According to glottology.org, these dialects are endangered, as their
status is shifting to both the vernacular Turkish and the country’s formal language,
Persian. However, the number of native speakers of this variety are many more than the
other varieties mentioned; even children learn to speak this variety, along with Persian
and Turkish.

4. Data Collection

The data used in this study was gathered via three methods. First, during fieldwork in the
region between 2019 and 2021, we prepared and distributed a questionnaire of basic num-
bers and 40 natural sentences containing different numerals, as well as conducted inter-
views. These sentences were asked from a representative of native speakers of Tatic
subgroups—including Harzani, Karingani, and Doravi—to be produced in audio form in
their native Tati languages. Here, we present the more interesting and unique numerals
derived from these questionnaires. Second, we studied previous material on different Tati
languages and dialects, including descriptive grammar books, papers, and dictionaries, to
analyze and discover how such numerals and classifiers are used. Third, as one of the

15 Yar-Shater, A Grammar of Southern Tati Dialects, 17.
'¢ Yar-shater, The Dialect of Karingan, 443.
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authors is a native speaker of a Central Tati Doravi variety, he gathered data on this dialect
organically, through his natural presence in this village.

5. Counting expressions in Tati

Numerals are mathematical objects used to count, measure, and label. The most common
examples of numerals are the natural numbers: 1, 2, 3, 4, and so forth. Numbers can be rep-
resented in language by number words, and individual numbers can be represented by sym-
bols, called numerals. As only a relatively small number of symbols can be memorized, basic
numerals are commonly categorized into a numeral system, i.e., an organized way to repre-
sent any number.

Many ancient numeral systems used powers of 10 to represent numbers, likely because
there are 10 fingers on two hands and people began counting by using their fingers; a sim-
plified method of counting used for thousands of years. The early Indo-European counted on
their fingers and toes, a practice that usually led to base-5, base-10, and base-20 numeral
systems."’

The following subsection presents the numeral systems prevalent in Tati.

[-5- Numeral systems in Tati

Different Tati varieties use different numeral systems. While most such varieties use a
numeral system based on 10, a few still employ a more ancient, base-20 system, and fewer
still take 50 as their base. These numeral systems are explained in greater detail below.

[-1-5- Harzani

Harzani uses two counting systems: base-10 and base-20. Base-10, also called the decimal or
denary system, refers to the place value number system in common use around the world,
which uses decimal numbers and relies on where the decimal point sits. This system uses 10
as its base number, with each digit in the position of a number able to have an integer value
ranging from 0 to 9, thus it is called the base-10 system. Base-20, or the vigesimal numeral
system, is based on 20 in the same way the decimal numeral system is based on 10. Vigesimal
is derived from the Latin adjective vicesimus, meaning “twentieth,” as 20 individual numerals
(or digit symbols) are used in this system, 10 more than in the decimal system. These count-
ing systems are studied in next subsections.

Base-10 counting system

It goes without saying that hands, with the fingers providing their main functions, are one of
the most important external body parts we use to deal with the outside world. Thus, human
fingers have been widely used in various counting functions. The decimal system, noted
above, is one of the most common numeral systems used throughout the world—and
throughout time—to represent numbers. In Harzani, base-10 is the most common counting
system and used similarly to that of Persian, except for number 90, which is soj-i-doh-kim or
100-1-10-less, meaning 100 minus 10. Another characteristic of the decimal system used in
Harzani is that most of numbers 11 to 19 are made using number 10 plus numbers 1 to 9,
with only numbers 12, 14, 15, and 18 having alternative separate terms. The decimal system
in Harzani is typologically common, particularly among Iranian languages. Some examples
are shown in Table 1 below.

7 Hammarstrém, Unsupervised Learning of Morphology and the Languages of the World, 188.
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Table 1. The decimal system in Harzani

I.i 21. vist-o-i

2. de 22. vist-o-de
3. here 23. vist-o-here
4. ¢o 24. vist-0-€o
5. pinj 25. vist-o-pinj
6. Sos 26. vist-0-508
7. hoft 27. vist-o-hoft
8. hast 28. vist-o-hast
9. nov 29. vist-o-nov
10. doh 30. si

I'l. doh-o-i 40. cel

12. doh-o-de /dozed 50. pinje

13. doh-o-here 60. Sest

14. doh-0-¢6 / corda 70. hafto

I5. doh-o-pinj /puza 80. hastd

16. doh-o-508 90. soj-i-doh-kim
17. doh-o-hoft 100. soj /sa
18. doh-o-hast / hazda 200. de sa

19. doh-o-nov 1000. hazo
20. vist 2000. de-hazo

Base-20 counting system

Aside from the decimal counting system, Harzani’s older number system is based on 20.
Examples of the base-20 counting system in Harzani are found in Table 2 below.

The vigesimal system continues into larger numbers through addition and multiplication.
Some such examples are shown in Table 3.

Harzani is not the only Iranian language that uses the vigesimal system. Indeed, in the
Digor dialect of Ossetic, both the vigesimal and decimal systems are used. Further, Wakhi
also has an old traditional vigesimal system and a modern decimal system borrowed from
Persian. While the older generation of speakers tends to use the traditional vigesimal system,
the younger generation uses more the modern decimal system in their spoken language.
Additionally, both Yazgulami and Yadgha (Yidgha)—the latter of which is spoken in the
Chitral district of Pakistan’s Khyber Pakhtunkhwa province—also use a traditional vigesimal
system. Southern Pashto, likewise, seems to have a decimal system and an old traditional
vigesimal system as well.'®

As Harzani is nearly an extinct language, the only native speaker was 85 years old in 2021
and too ill to produce any Tati sentences for us to use as examples here.

'® Evidence of these systems can be seen in https://lingweb.eva.mpg.de/channumerals/Indoeuro.htm
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1. i 21. vist-e-i

2. de 22. vist-e-de

3. here 23. vist-e-here

4. &6 [Ca] 24. vist-e-Co

5. piné 25. vist-e-piné

6. Sos 26. vist-e-Sos

7. hoft 27. vist-e-hoft

8. hast 28. vist-e-hast

9. nov 29. vist-e-nov

10. doh 30. vist-e-do (20 + 10)

I'1. doh-o-i 40. de-vist (2x20)

12. doh-o-de 50. de-vist-do (2x20 + 10)

13. doh-o-here 51. de-vist doho i (2x20+ 1)
14. doh-o0-¢6 52. de vist doho de (2x20 + 12)
15. doh-o-pin¢ 60. here-vist (3 x20)

16. doh-o-508 61. here vist doho i (3 %20+ 1)
17. doh-o-hoft 70. here-vist-doho (3x20 + 10)
18. doh-o-haft 80. ¢o-vist (4 x20)

19. doh-o-nov 90. ¢o-vist-do (4x20 + 10)

20. vist 100. pinj-vist (5 x 20)

Table 3. The vigesimal system in 3-digit numbers

pij vist doho i (5%20+ | I)

200

do vist (10x20)

300

do ho pij vist (15%20)

400

€0 vist.e vist (20x20)

500

vist.e pij vist (25%20)

600

Sos vist.e do vist (20 + 10x 20)

700

sivt.e pij vist (35%20)

800

de vist vist (40%20)

900

2-1-5- Karingani

Zel pij vist (45%20)

Karingani or Keringani uses a decimal system for numbers 1 to 50 but has special construc-
tions for numbers 60, 70, 80, and 90. Karingani’s numeral system is shown in Table 4 below.
As Table 4 shows, Karingani uses a unique system to form numbers 60 to 100, as it does so
by adding 50 to other numbers. This is called a base-50 system. Numbers 90 to 99 are formed
by subtracting from 100. Although this is unique to Karingani, Calude and Verkerk state:
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Table 4. Karingani’s numeral system

l.i 21. vist-e-i

2. de 22. vist-e-de

3. heri 23. vist-e-heri

4. ¢u 24. vist-e-Cu

5. pinj /pinc 25. vist-e-pinj

6. sas 26. vist-e-$as

7. hoft 27. vist-e-hoft

8. hast 28. vist-e-hast

9. nov 29. vist-e-nov

10. da 30. si

I'l. dava-i 40. cel

12. dava-ide 50. pinjo

13. dava-heri 60. de-si (2 x 30)

14. dava-cu 70. pinjo -re-vist (50 + 20)

15. dava-pinj 80. pinjo -re-si (50 + 30)

16. dava-sas 90. pinjo -re-cel (50 +40)
/ sa da kam (100 -10)

17. dava-hoft 100. sa

18. dava-hast 200. de-sa

19. dava-nov 1000. hazo

20. vist 2000. de hazo

the Indo-Iranian languages make use of subtraction rather than addition for 19 (repre-
senting it as 1-20, rather than the expected 10 +0). And in Sanskrit, 19 can be coded
either using subtraction or addition, and similarly, in Ladin, a Romance language of
Northern Italy, there is variation between how 18 and 19 are coded (using subtraction
or addition).'”

It seems that using subtraction to form numbers near the end of a number line is more con-
venient than using addition or multiplication.

Based systems are classified according to the number of bases used in the organization of
counting. Hammarstrém defines the set of bases of a natural language numeral system as
follows:

the number n is a base if

(1) the next higher base (or the end of the normal expressions) is a multiple of n; and

(2) a proper majority of the expressions for numbers between n and the next higher base
are formed by (a single) addition or subtraction of n or a multiple of n with expres-
sions for numbers smaller than n.*

19 Calude and Verkerk, The typology and diachrony of higher numerals in Indo-European: a phylogenetic comparative

study, 6.
%0 Hammarstrém, Harald. Unsupervised Learning of Morphology and the Languages of the World, 202.
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Thus, the expression “base-50 system” may be used for Karingani to indicate that “50 is in
the set of bases” for its numeral system. In this language, all the numbers greater than 60 are
expressed not by simple words, but by compound words made up of the base 50 added to
other numbers. Below, Example 1 shows instances of these numbers used in sentence form:

Ex. 1. a) Karingani
pinjo-re  vist-e heri nofer-e sovad = eSon heste.
50-0BL 20-0BL three person-osL literacy = 3pL exist.prs.3s6
“73 persons are literate.”

Ex. 1. b) Karingani
mon  sa?anda host be kam pas hesta biye.
1s6 100 eight to less sheep exist.prs.3sc be.psT.356
“I had 92 sheep.”

Ex. 1. ¢) Karingani
de  si-y-e heri=m vizu dor  hesta biye.
two 30-hiatus-os.  three=1sc  walnut tree exist.prs.3sc  be.psT.3s6
“I had 63 walnut trees.”

Ex. 1. d) Karingani
mon  De sav-e de Cel-e sas pas hesta.
1s6 Two 100-0BL two 40-0BL six sheep exist.prs.3sG
“I have 286 sheep.”

This section presented the morphology and semantic structure of Tati’s numeral system,
which is sometimes based on a decimal system, sometimes based on a vigesimal system,
and sometimes based on both.

2-5- Mensural classifiers in Tati

Researchers identify two general types of classifiers: mensural and sortal.”* Mensural classi-
fiers have a contingent or temporary relationship with nouns, often belong to an open class,
and usually co-opt as units of quantification.”” The word “mensural” comes from the word
“measure,” i.e., words of measure words, such as one kilo of bananas, a basket of grapes, and
three cubits of cloth. Mensural classifiers are usually preceded by numbers because their
general use is in counting amounts; that is, measuring entities in units that can themselves
be counted. Mensural classifiers, however, are not part of the numeral system, as they
instead accompany the numeral system. For example, when we say three baskets of grapes,
we are not actually counting the number of grapes; we are counting the baskets. In this
instance, the baskets could be differently sized, so we do not actually know how many grapes
each one holds. Indeed, three baskets of grapes could be three kilos of grapes or nine kilos of
grapes. While we count the same grapes in terms of baskets or kilos, these are not numbers
per se; they are amounts, thus mensural.

The Doravi dialect of Central Tati makes great use of body parts in forming mensural clas-
sifiers. The first such interesting usage is employing the hand as a counting unit. For
instance, Doravi uses a particular method for counting walnuts, a method traditionally
used in the Derav village, which is common nowadays. The word “das” literally means
“hand” but metaphorically i das (one hand) means 10 walnuts, which are usually placed

1 See e.g., Zhang, Chinese numeral classifiers, 43-59.

*? Peggy at al., Learning that classifiers count: Mandarin-speaking children’s acquisition of sortal and mensural
classifiers 209.

https://doi.org/10.1017/irn.2022.41 Published online by Cambridge University Press


https://doi.org/10.1017/irn.2022.41

1034  Jahandust Sabzalipur and Raheleh Izadifar

in two hands.”® However, das is only used for counting walnuts; other items are counted using
other classifiers. Instances of this kind of Doravi counting are shown in Example 2 below:

Ex. 2. a) Doravi
se das=u has gala™ (3x10+38) =38
3 hand = and 8 cL

EX. 2. b) Doravi
hivda das=u i penj (17 x10+5) =175
17 hand = and 1 5

EX. 2. ¢) Doravi
bis=a do das (22x10) =220
20=and 2 hand

Ex. 2. d) Doravi
Cel=2 ar  das=u do  gola (45x10+2) =422
40 =and 4 hand = and 2 a

EX. 2. e) Doravi
Sast=o na das=u na gola (69x10+9) =699
60 = and 9 hand = and 9 cL

Ex. 2. f) Daravi
haftad=u do das=u i penj (72x10+5=725) =725
70 =and 2 hand = and 1 5

Ex. 2. g) Doravi
bist=0 penj das=u na gola (25x10+9=259) =259
20=and 5 hand = and 9 L

As Example 2 shows, the fingers of the two hands are used to count walnuts. In practice,
people place walnuts five by five into two hands and count according to the 10 fingers of the
two hands.

Penj: literally means five, but when used together with walnuts, this classifier means five
fingers of a hand, which metaphorically means whatever can be held in an adult person’s
hand. This classifier is also mostly used for counting walnuts. For example:

Ex. 3. a) Doravi
se penj yuz=a§ man ku bodozi.
three five walnut = 3sc 15G.0BL from steal.psT.3s6
“He stole 15 walnuts from me.”

Ex. 3. b) Doravi
haf das=u i penj ma=ra yuz ba
seven hand=and one five 1sc = for walnut bring.imp.2s6
“Bring me 75 walnuts.”

Vaja: literally is a body part, and means the distance (span) from the end of the thumb to the
end of the little finger of a spread hand. This word is also used metaphorically as a unit of
length equal to 22.9 centimeters.

# sabzalipur, The Tati Dictionary, 299.
 For the use of gola see section 3.5 below on sortal classifiers
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Ex. 4. a) Daravi
se voja=u nim Ca guray  dorazi ba
three span=and half 356.POSS sock length be.pst.3s6
“His/Her sock was three and a half spans.”

Ex. 4. b) Doravi
&r voja Ca vosa bo
four span 356.P0SS width be.pst.3s6
“Its width was four spans.”

Mucca: literally means a fist, and implies anything that can be held inside a fist.

EX. 5. a) Doravi
da mucéa garmoasta ¢ama = ra=$ bard.
two fist grilled 1rL.poss=for=3sc  bring.pst.3sc
“He brought two fistfuls of grilled wheat for us.”

Ex. 5. b) Doravi
do se mucéa karg-an=ra ba.
two three fist chicken-pr.oBL = for bring.imp.2sc
“Bring two or three fistfuls of seeds for the chickens.”

Canga: literally means a clenched hand, and refers to whatever can fit in a grabbed hand.
This classifier is usually used for counting, for example, a stack of grass or harvested
wheat. See Example 6:

EX. 6. a) Daravi

do Canga vas mal-an =ra daka.
two  grabbed grass sheep-rr.osL = for pour.iMp.2s6
hand

“Pour two stacks of grass for the sheep.”

Ex. 6. b) Doravi
har i darz ¢oman-aglan da Canga bu.
every one pack 1sc.poss-mind 10 grabbed hand  become.rrs.3s6
“Every one pack probably becomes 10 grabbed hands.”

Zar: “cubit,” literally means the length of the arm from the elbow to the tip of the middle
finger and is considered equivalent to two spans. This word is used to measure the length of
items such as cloth. See Example 7:

Ex. 7. a) Doravi
SN zar parca=s ca ku xariya.
six cubit cloth =3sc 356.POSS from buy.pst.3s6
“H/She has bought a six-cubit cloth from him/her.”

Ex. 7. b) Daravi
Cama ku=§ se zar parca egat.
1pL.POSS from = 3sc three cubit cloth buy.pst.3s6
“H/She bought three cubits of cloth from us.”
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For: literally means “hand,” and refers to the amount of milk that pours with every pull of
the hand when milking a cow. This expression has negative semantic content. See Example 8:

Ex. 8. a) Doravi
do  for Sot  da ¢ama avru kora bara.
two hand milk giverrs.3sc  1prposs  reputation have.prs.3sc  carry.prs.3sc
“It gives a little (lit. two drops of) milk, our reputation is disappearing.”

Ex. 8. b) Doravi
xak éa i for Set-o sar.
soil 35G.POSS 1 hand milk-osL head
“Soil in the little amount of its milk.”

Sina: literally means chest, and is used as a unit of length from the tip of the fingers of an
extended arm and open palm to the tip of the nose, which is equal to nearly a meter.
The conceptual metaphor for this word would be formulated as cHEsT As A UNIT OF MEASUREMENT.,

Ex. 9. a) Doravi
i sina kagaz dari.
one chest paper have.prs.2sc
“You have a long letter of complaint (lit. you have a chest of paper).”

Ex. 9. b) Doravi
Como dorazi se sina bu.
35G.0BL length three chest become.prs.3s6
“Its length would reach three chests.”

Kasa: literally means embrace or armful and refers to the amount that can be held in an
armful when both arms are open.”> This classifier is used for items such as firewood,
grass, etc.

Ex. 10. a) Doravi
se Car kasa Ca=ra izom pegi ba ya  bona.
three four embrace 3sc.ross=for firewood take.mp.2sc bring.imp.2sc here put.mp.2sc
“Take three or four armfuls of firewood for him/her and bring [them] and put [them]
here.”

Ex. 10. b) Doravi
se éar kasa vas ma=ra ba berun.
three four  embrace grass 1sc.osi=for  bringimp.2sc  out
“Bring out three or four armfuls of grass for me.”

Zang: literally means the knee of a human and is used to measure height.”® This classifier
equals about 30 centimeters. For example:

Ex. 11. a) Doravi
i zong var varasa.
one knee SNOW SNOW.PST.35G
“It snowed [equal to] one knee.”

% sabzalipur, The Tati Dictionary, 68.
%6 sabzalipur, The Tati Dictionary, 67.
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Ex. 11. b) Doravi
do zong divar-o bolandi  bisay.
two knee wall-oBL height become.pst.3s6
“The wall’s height is two knees.”

Langa: literally means leg, and refers to the amount of the load that hangs over the two
sides of a load-bearing animal, such as a horse or donkey. It is as if the load is a human riding
the animal, with its legs hanging down the animal’s sides. The conceptual metaphor for this
word would be: 10ap 1s A HumMAN. In other words, when an animal carries a load that hangs over
its two sides, the load is similar to a human with two legs.

Ex. 12. a) Daravi
has longa arda Ca ba na  longa Cama.
eight leg flour 3sc.poss  be.pst.3sc nine leg 1PL.POSS
“Eight sacks of flour were for him/her and nine sacks for us.”

Ex. 12. b) Doravi
da longa arda daram.
10 leg flour have.prs.1pL
“We have 10 legs of flour.”

Jal: literally means cheek but is used metaphorically for the amount of food that can be
placed inside the mouth or in one cheek””. For example:

Ex. 13. a) Doravi
i jol nan ma=ra baran.
one cheek bread 1sc.08L = for bring.imp.2sc
“Bring me a bite of bread.”

Ex. 13. b) Doravi
hama=§ se jol no-be.
all = 3sc three cheek NEG-become.psT.35G
“In all, it wasn’t three cheeks.”

Dam: literally means mouth, and refers to the number of times an animal bites and takes
grass inside its mouth.

Ex. 14. a) Doravi
ama gav-o 1 dam=o§ ni  doman va§ Caresa no-be.
1pL.poss cow-oBL one mouth=3sc even 3pLposs grass grazing Nec-be.psT.3sc
“Our cow didn’t even eat one mouthful of grass.”

Ex. 14. b) Daravi
i dam vas-o Carosen ka $u?
one mouth grass-os. grazing where go.prs.3sc
“Where does one mouthful of grazing grass go?”

Gaz: literally means tooth, and metaphorically denotes the number of times a person bites a
food or fruit, such as an apple. Thus, it is used as a unit of counting.

*” Sabzalipur, The Tati Dictionary, 67.
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Ex. 15. a) Daravi
ava otan asiv-o ku se gaz man ada.
3sc.oiR  2sG.poss  apple-os.  from three tooth 1sc.oBL  give.pst.3s6
“H/She gave me three teeth from his/her apple.”

Ex. 15. b) Doravi
i gaz osto latanz-o man ada.
one tooth 25G.0BL pear-osL 1s6.0BL give.mp.2sG
“Give me a tooth of your pear.”

3.5. Sortal Classifiers

Sortal classifiers are words (or morphemes) that are needed within the enumeration context;
indeed, in the context of enumeration in some languages, sortal classifiers are obligatory.”®
In such languages, sortal classiifers are used to indicate quantificational units for sortal
nouns, which name things with natural quantificational units. Sortal classifiers are in a
closed class and rote memorization is often required in order to use the correct classifier
in each context.”

Gala: literally means the eye pupil and nipple in Doaravi.’® Example 16 shows instances of the
original lexical sense of gola in Deravi.

Ex. 16. a) Daravi
xordan  mar gola ne-gir-o.
baby mother.osL nipple NEG-take.prs-3SG
“The baby does not latch onto (its) mother’s nipple.”

Ex. 16. b) Deravi
BN las-o gola bar-vaz-a.
256.POSS €ye-GEN pupil PRV-COMe OUt.PRS-35G
“May your eye’s pupil get out.”

Gala is also the numeral classifier for human, animate, and other inanimate head nouns in
Doravi, as well as used in all dialects of Talyshi and a few neighboring Tati languages.’' As, in
Doravi, gola is generally used as a classifier for all countable items, it is considered a univer-
sal numeral classifier in this dialect; a classifier that can also be used for human nouns, as
Example 17 below shows.

Ex. 17. a) Doravi
SN gola  zanak bind haf gola merdak.
six cL woman be.psT.3pL seven cL man
“There were six women and seven men.”

Ex. 17. b) Doravi
a bi¢ara alan dar gola =xordan-o na  ka bo-Su
that desperate now four o child-os. with where pve-go.3sc
“Where should that desperate person with four children go now?”

8 Her & Tang, A statistical explanation of the distribution of sortal classifiers in languages of the world via computational
classifiers, 93.

* peggy et al., Learning that classifiers count: Mandarin-speaking children’s acquisition of sortal and mensural
classifiers, 209.

30 sabzalipur, The Tati Dictionary, 68.

31 stilo, Numeral classifier systems in the Araxes-Iran linguistic area, 137.
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Ex. 17. ¢) Doravi
se gola  xav dar-om pen gola  bora.
three cL sister have.prs-1s6 five cL brother
“I have three sisters and five brothers.”

This classifier is also used for countable animals, as Example 18 demonstrates.

Ex. 18. a) Doravi
se gola pasu dar-am.
three cL cat have.prs-1s6
“We have three cats.”

Ex. 18. b) Daravi
Cel gola pas dar-am.
40 a sheep have.prs-1s6
“We have 40 sheep.”

Countable objects are also accompanied by gola, as Example 19 shows.

Ex. 19. a) Doravi
hazar  gola  ni asiv har-i pus-o na bal
1000 L also apple eat.prs-2s¢  skin-os.  with  eat.amp.2sc
“If you even eat 1000 apples, eat (them) with skin!”

Ex. 19. b) Daravi
da gola  sog-o xanay yandi pegona?
10 a stone-osL sake each other eat.prs.2pL
“Are you fighting with each other for the sake of 10 stones?”

However, this classifier is not used for noncountable nouns in Doravi, as expected.

6- Discussion

This article pays special attention to the connection between metaphors that employ the
body or body parts as domains in the metaphoric mapping of numbers, numeral systems,
classifiers, and the notion of embodiment. Embodiment means that parts of our conceptual
system, and aspects of our language as a result, are structured by our bodily characteristics
and functioning in everyday life. In particular, this article discusses three different but
closely related topics about the role of human body parts in forming numerals and classifiers.
First, the morphology and semantic structure of the numeral systems in Tati, which are
sometimes based on a decimal system and sometimes based on a vigesimal system (or other).

Numeral systems and classifiers are part of everyday language, are widely used in all
aspects of human life, and are expressed using different methods in world languages.
Here, the role of body parts in forming numerals is the focus. The human body—those
body parts easily seen, such as hands and feet, or more precisely fingers and toes, in partic-
ular—is a concept humans become familiar with in early childhood and continue to connect
with throughout their lives. This how body parts have played a determining role in the for-
mation of language vocabulary, in particular words related to numerals and classifiers.

Human babies see, experience, and use their body parts from very early in childhood, and
are most in contact with their body parts at this time. In the same manner, human toddlers
learn the words to refer to hands and feet as early as 18 months, as well as understand basic
parts such as head, eyes, mouth, fingers, and toes. It is no wonder that many languages use
fingers and/or toes to form numerals.
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Many scholars have studied the role of language in the development of numerical reason-
ing. For example, Tylor states that numeral words have an object origin and did not come
into existence through any preconceived ideas, describing the universality of the direction
of thought as: “all nations appear to have commenced counting with gesture-signs on the
fingers to express successive numerals, then to have coined words from the hand, fingers,
toes, & etc., for the numerals™”. Furthermore, the use of the human body is widely assumed
to account for the cross-linguistic prevalence of base-5, base-10, and base-20 systems, or a
combination.

The early Indo-Europeans counted on their fingers and toes, a practice that often led to
numeral systems with base-5, base-10 or base-20”". Aside from European languages, which
usually prefer base-10 systems, base-5 systems are quite widespread across the world.** In
many languages, the number “5” is associated with “hand,” from the counting of five digits
on one hand, alongside the word for five being related to the term “hand”.** The Doravi dia-
lect of Tati seems to have a restricted base-5 system, particularly in counting walnuts, as the
word das (hand) is used to form numbers 10 and above.

Finger counting has always been a universal factor shaping the spatial nature of numer-
ical processing. Most children initially acquire number concepts via finger counting, either
through spontaneous practice, observing their parents, or direct tutorial. There is also a long
cultural tradition of finger counting that is still, surprisingly, prevalent today, both as overt
behavior and cognitive representation. Base-10 counting systems are one of the most wide-
spread numeral systems in the world, including among Tati, as shown in the example of
Harzani in Table 1.°° Harzani’s base-10 system is clear, as numbers 11 to 19 are formed
by adding 10 to numbers 1 to 9.

Most base-20 systems have sub-base-5 or sub-base-10, as purely base-20 systems are
uncommon.”” Only a few groups of people used both hands and feet to form base-20 systems,
resorting to their 10 toes after exhausting their 10 fingers.*® Indeed, the highly endangered
Harzani dialect of Tati uses a base-20 system, but has also preserved the decimal system,
using it in counting. The only native speaker of this language we encountered, however,
was 85 years old and unable to express any example sentences at the time of data collection
in 2021.

The difference between Tati’s numeral systems and other world languages that use body
parts in counting is that some of these languages use body parts as numerals—e.g., in Guarani
(Paraguay), po means “hand” and “five” (i.e., one, two, three, four, hand) as well as in lan-
guages of New Guinea and other parts of the world.> Iranian languages like Tati, on the
other hand, do not body part words for actual numerals. For example, in the Doravi numbers
(i, do, se, ¢ar, penj, §i8, haf, ha, na, da, hivda, bist, Cel, $ast, haftad, etc.), no number also
means a part of the body. However, in the discussion on Harzani and Keringani, we saw
that counting on fingers or fingers and toes yielded numeral systems based in 10 and 20,
which are common in the world’s languages. The base-50 system is very unusual, and

32 Tylor, The Origin of Numerals: or the Object-Origin of Prehistoric Thoughts and Ideas Illustrated by the History of the
Invention of the Art of Calculation and Some Other Useful Arts, 125-126.

** Bagge, The Early Numerals, 260; Hammarstrém, Unsupervised Learning of Morphology and the Languages of the
World, 188; Plank, Senary summary so far, 338.

34 Conant, The Number Concept: Its Origin and Development, 168.

% Avelino, The Typology of Pamean number systems and the limits of Mesoamerica as a linguistic area, 50-51;
Conant, The Number Concept: Its Origin and Development, 135; Crawfurd, On the Numerals as evidence of the progress
of civilization, 86, 94; Laycock, Observations on Number System and Semantics, 227.

% Tylor, The Origin of Numerals: or the Object-Origin of Prehistoric Thoughts and Ideas Illustrated by the History of the
Invention of the Art of Calculation and Some Other Useful Arts, 136.

% Tylor, The Art of Counting, 262-263.

%% Conant, The Number Concept: Its Origin and Development, 17; Woodruff, The Evolution of Modern Numerals from
Ancient Tally Marks, 128.

* Donald stilo, p.c., 2022.
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although no body part words are actually used as a numeral, body parts do affect the
numeral/counting systems.

The second and third topics discussed in this paper were mensural and sortal classifiers
that use body parts metaphorically as units of measure. The Doravi dialect of Tati uses body
parts such as the chest, knee, etc. for referring to height, volume, length, depth, etc. For
example, whatever which can be placed in a hand or fist is a measurement of volume and
whatever equals the length to the knee can be compared and measured using this body
part. In other words, Doravi uses body parts to form mensural classifiers that indicate
size, amount, length, etc. These are all examples of metaphors that use body parts to
describe other things; metaphors in which certain parts of the body are used as a source
domain for the description of other things. Such metaphors are proof of embodiment, in
that body parts are concrete things used as source domains and mensural and sortal classi-
fiers are abstract concepts made based on these concrete notions. The direction of these
mappings is from concrete to abstract, as the body is mapped onto more abstract concepts
such as mensural and sortal classifiers.

7- Summary

In this paper, three different but closely related topics about how body parts are used to
form and affect number systems and classifiers are discussed. These topics included numeral
systems, mensural classifiers, and sortal classifiers. Number systems and classifiers make up
part of nearly everyone’s daily vocabulary.

The Tat people have metaphorically employed various body parts, including fingers and
toes, in their methods of reckoning, using body parts as visual counting aids in order to
come up with base-10, base-20, and base-50 counting systems. While base-10 and base-20
systems are the most common among world languages, base-50 is a unique counting system
peculiar to the Tat people. However, these Tati varieties—the remnants of ancient languages
spoken in Iran—are quickly shifting to Turkish and Persian; unfortunately, their unique
counting systems will be lost with them.

In this research, we found evidence of three counting systems in the northwestern branch
of Iranian languages. The vigesimal system will soon be forgotten, as there are very few
speakers of Harzani and they are very old. The other interesting finding is the role
human body parts play in forming the mensural and sortal classifiers used for quantifying
and counting in the Daravi variety of Tati. All this has shown the human body’s important
role in forming the vocabulary of languages, as well as how body parts are used metaphor-
ically as classifiers.

Abbreviations

1sc  First person singular PL Plural

3s¢  Third person singular poss  Possessive
1rL  First person plural PRS Present

a Classifier pRv  Preverb
e Imperative PST Past

oL Oblique
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