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XVth INTERNATIONAL CONFERENCE ON SINO-TIBETAN LANGUAGES AND LINGUISTICS

August 17-19, 1982, Bei-jing

DZONGKHA NUMERALS

Martine Mazaudon, CNRS, Paris

ABSTRACT

Central and Literary Tibetan is known to have a purely decimal number
system, without any of the traces of a gquinary or vigesimal system which
can be found scattered in other TB languages. Its close relative, Dzongkha,
the national language of Bhutan, has preserved, alongsidea decimal system
copied from Tibetan, a complete vigesimal system with lexical names for
the bases up to 160 000 (20"%). Another Bodish language, Tamang, has a
vigesimal system less extended, but which is the only number system of that
language. I suspect that further research would reveal similar systems in
other languages of that group, including some dialects of Tibetan.

From the typological point of view, three number systems co-exist in
Dzongkha: 1) a decimal-vigesimal system whose main features are a- the use
of addition, multiplication and division (fractions) in the building of
numbers, b~ the use of bver-counting' (expressing the number in relation to
the higher limit of the interval which contains it, but reckoning it from
the lower limit), c¢- the expression 'on the surface' of the base of rank
zero (the unit) ; 2) a decimal system used in formal speech, and probably
borrowed; 3) a system of grouping by pairs.

Dzongkha has also rich systems of measures, mostly for length, all based
on body measurements, which are in the process of becoming hierarchically

ordered into a system.




I, NUMBER NAMES FROM 1 TO 19

Up to 20, Dzongkha'has a single set of number words?:

Form? Structure Meaning
ci: 1
"'ni: . 2
sum 3
zi/ze 4
'na 5
dhu: 6
dyn 7
ge: 8
gu 9
cutham/cu 10 (full) 10
cuci 10.1 11
cuni 10.2 12
cusu/cusum 10.3 13
cyzi 10.4 14
cena 10.5 15
cudu/curu 10.6 16
cupdy 10.7 17
copge/couge 10.8 18
cygu 10.9 19

As can be seen from the table above, the organizing principle

is purely decimal: Numbers from 1 to 10 have unanalysable names, and
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numbers from 11 to 19 are formed by adding to the root 10 the names
of the units from 1 to 9. We find no trace here of the PTB root
*s-nis '7', whose etymological connection with PTB *(g-)nis '2°'
betrays an old quinary system in PTB. This is somewhat surprising
since other Bodish languages, such as Tamang with *hnis, or Dungkarpa
(Eastern Bhutan) with nis 7 , have kept this foot, pointing to the
familiar quinary-vigesimal system as a possible ancestor to their
present day decimal-vigesimal systems. Actually a survey of vigesimal
systems such as those in Dixon and Kroeber or in Menninger reveals that
the decimal-vigesimal pattern is at least as frequent as the quinary-
vigesimal.

Under 20, Dzongkha is in no way vigesimal either, since all number
names from 11 on are clearly compounds, at least etymologically. In this
respect Dzongkha is not exceptional, since no purely vigesimal system
(that is using a number sequence of the 1 2 3456 78 9ABCDETF
G H I J 10 type) has yet been reported. It seems that the 20 gradation
is always interrupted by a smaller gradation in 5s or in 10g. (Menninger,

56sqq) .

IT. TWENTY

With "twenty", Dzongkha starts to differentiate between a decimal
and a vigesimal method of reckoning. In the decimal system, "twenty" is
/nigu/, etymologically |2.10[, but strongly amalgamated. The root '2' has
lost its high tone3,and the root 10 is weakened to /gu/ , whereas in
the names of the other tens, the multiplier retains its "strong" form

(corresponding to an old prefixed form as we will see below), and '10'




is either /cu/ or /pcu/. The form for '20' and all the other forms of
the decimal system are very similar to the Central and Written Tibetan
forms, and are in my opinion either straight borrowings or calques from
the more prestigious Tibetan norm.

In the vigesimal system, "twenty" is /khé/, an unanalysable
morpheme, always accompanied by a multiplicator, including 'one', so

that '20' is actually /khe ci:/, !20.1

. The internal syntax of '20'
and of all the multiples of a base in the vigesimal system is multipli-
cand + multiplier, which is in agreement with the general word order
of Dzongkha: Noun + Quantifier. The forms are not amalgamated, and
their internal syntax is transparent.

Conversely, number names in the decimal system follow the order

multiplier + multiplicand, like /nigu/, and are more or less amalgamated.

So much so that bDzongkha has borrowed the word /nigu/ twice, once in
the decimal system to mean '20', and once in the vigesimal system to
mean '400' that is 207, with no resulting ambiguity, since 20% has to
be used with the multiplier 'one', hence /nigu ci:/ is 400, while /nigu/

is 20!

III., THE DECIMAL SYSTEM

a. The tens

The names of the tens are formed with the name of the corresponding
unit followed by '10'. They are not used as building blocks for the

names of intermediate numbers.,




Table 2: The tens in the decimal system

Form Structure Meaning
nigu (2.10) 20
sum-cu 3.10 30
zi-p-cu® 4.10 40
'ga-p-cu® 5.10 50
dhuk-cu 6.10 60
dyn=-cu 7.10 70
ge—p-—cul+ 8.10 80
gu-p-cu® 9.10 90

b. Intermediate Numbers

Here again the principle is the same as in WT: the name of the unit

is added to a reduced form of the name of the ten. So the number names

are not built by a transparent arithmetical operation using the names

of the levels of rank 1 (the multiples of 10 below the next power of 10).
From 21 to 29, two different roots for '20' are used depending on

the object counted: dates use /ner/, everything else uses /tsa/. In

modern Dzongkha, these two bound forms are understood as meaning '20'

in compound number names. Etymologically , /Jer/ may or may not be

connected to '2', but /tsa/ is clearly the old connective particile

WT rtsa used in WI to connect the tens to the units e.g. nyi-shu-rtsa-gcig

](2.10) and 1],'21" (Jaschke). The use of the ghort forms rtsa-gcig,
rtsa-gnyis etc is also attested in WT, but the meaning shift is not
completed, so that ambiguity may arise between such numbers as 1002, and
1022 , depending on whether rtsa is understood as 'and' or as '20'.

In Dzongkha the shift is completed, and another connective, /di/~/da/

(WI' dang) is used. The long forms are not used in Dzongkha. Forms in /ner/
are also found in WT, but they are apparently not reserved to reckoning

dates, as they are in Dzongkha.




Table 3: Decimal wnumber names from 21 to 29

Form
Dates
her-ci
her-ni
her-sum
ner-zi
ner-pa
her-du
her-dyn
ner—-ge

ner-gu

Other
tsa-ci
tsa-ni
tsa-sum
tsa-zi
tsa-pa
tsa-du
tsa-dyn
tsa-ge

tsa-gu

Structure

20.1 / ana-1
20.2 / and-2
20,3 / and-3
20.4 / and-4
20.5 / and-5
20.6 / and-6
20.7 / and-7
20.8 / and-8

20.9 / and-9

Meaning

21
22
23
24
25
26
27
28

29

From 31 on, only one set of number names is used. They are compound

words made up of a variant of the name of the ten followed by the name

of the unit. Such compact forms are also used in Written and Central Tib.

concurrently with analytical forms like sum-cu-rtsa-gcig i(3.10)—and—1 ’

'31'., For Western Tib Jaschke quotes complex redundant forms such as

/ni-gu-ner-gcig/ |(2.10)-20-1|, '21', /gzip-cu-ge-cig/ |(4.10)-40-1], '41"

etc,, forms which, according to Roerich and Lhalungpa (47sqqg) are also

found in CT. Neither type of analytical form is found in Dzongkha.



Table 4: Decimal numbers from 31 to 99

Form?® Structure Meaning

sum-cu 3.10 30
so-ci 30,1 31
so-ni 30.2 32
SO-sum 30.3 33
so-zi 30.4 34
so-pa 301.,5 35
so-du 30.6 36
so-dyn 30,7 37
so-ge 30.8 38
so-gu 30.9 39

zipcu 4.10 - 40
zhe-ci 40.1 41
zhe-ni 40,2 42
zhe-sum 40,3 43
zhe-zi 40.4 44
etc

' papcu 5.10 . 50
pa-ci 50.1 51
pa-ni 50,2 52
etc

dhukcu 6.10 . 60
re-ci 60.1 61
re-ni 60.2 62

etc



dyncu
dhgn-ci
dhgn-ni
dh¢gn~sum
etc
gepcu
ga=-ci
Ja-ni
etc
gupcu
gho~ci
gho-pi

etc

c. Hundreds and thousands and the higher powers of 10

Table 4 (continued)

7.10
70.1
70.2

70,3

8.10
80,1

80,2

9,10
90.1

90.2

10% is /3a/ (WT brgya), used as /za-thampa/

70

71

72

73

80

81

82

90

91

92

'100 full!

platform reached after enumerating the tens or the units, and as /cik-za/

'1-100' as the first in the enumeration of the hundreds. /ya-thampa/ is

probably a direct loan from Tibetan, since the Dzongkha form of 'full'

would be the contracted form /tham/ as in ‘'ten',

10% is /ton/ or /t&~/, used as /cik-ton/, '1-1000', or in a nomina-

lized form with the suffix /tha/ (WT phrag, ‘'interval') which is then

counted according to the usual Dzongkha construction Noun + Quantifier

as /t8-tha ci:/, '103~group 1




Table 5: Hundreds and thousands in the decimal system

Form Structure Meaning Form Structure Meaning
cik-7a  1.100 100 cik-tog 1.10° 1000
ni-za 2.100 200 ni-toy 2.10° 2000
sum-ja 3.100 300 sum-toy 3.103 3000
zip-3a  4.100 400 zip-toy  4.10° 4000
' nap-ga 5.100 500 'pap~-top 5.103 5000
dhuk-zya 6.100 600 dhuk-tong 6.103 6000
dyn-ga 7.100 700 dyn~tong 7.103 7000
gep-3a 8.100 800 gep~topg 8.,103 8000
gup-ja 8.100 900 gup-topy 9‘.103 9000

The hundreds and the thousands are, like the tens, made up of the
independent form of the unit, used as multiplier, followed by the appro-
priate power of ten. Note that 'one' /cik/ is not aspirated in composition
while it is in WI (chig~brgya, '100'). '2' as a multiplier is on the
low tone as in /pigu/, '20' (on which see note 3).

The final -k in the bound forms of 1 and 6 is etymological, but the
-p inserted after 4, 5, 8, and 9 may be the original prefix of bcu, '10',
and brgya, '100', preserved intervocalically in the series of the tens
and hundreds, but in the thousands it came up by analogy (cf WT stong, 10%),

The names of the higher powers of 10 are all borrowed from Central
Tibetan, as evidenced by the use of the aspirated form of the multiplier
'one' in 10%, and by the treatment of by as /;h/ in 107 (wT bye-ba),

where the normal Dz reflex should be /bzh/.
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Table 6: Higher powers of 10

Form Structure Meaning

. . 4
chik~-thi 1.10 10.000
bum 105 100.000, 1 lakh

. 6
saja 10 1.000.000

7

ghewa 10 10,000,000, 100 lakh
dhupchur 108 100.000.000

IV. THE VIGESIMAL SYSTEM

The decimal system we have just seen is used in formal speech. It
is the set of forms that was first given by the informants as the more
appropriate to be taught to foreigners. In everyday lifeG,the Bhutanese
use a vigesimal system, which , above the fundamental base 20, is not
interrupted by any other base: the borrowed decimal bases have not

penetrated the vigesimal system.

a. The fundamental base 20 and the bases of higher order (powers of 20)

Up to the fourth power of the fundamental base 20, that is 160 000,
Dzongkha has names for the powers of 20, which are not analysable into

arithmetical operations on smaller numbers.Thus:

1 khe = 20

1 nigu = 20 khe

1 kheche = 20 piqu

1 j&:che = 20 kheche

Counting the bases:
Multiples of the bases in the vigesimal system are formed by a noun

phrase construction using the set of numbers of 1 to 19 as multipliers,
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in the order multiplicand + multiplier.

Table 7: The bases and their multiples in the vigesimal system

Form Structure Meaning

khe ci: 20.1 20

khe "ji: 20.2 40

khe sum 20.3 60

etc

khe cuthdm * 20.10 200

etc

khe cepa 20,15 300

etc

nigu ci: 202.1 400 |
nigu 'ni: 202.2 800

etc |
nigu cuthim 20%.10 4 000

etc

khe-chg ci: /khe-che ci: 203.1 8 000

khe-che 'ni 203.2 16 000

etc

j&:-che ci: 20%.1 160 000

etc

[*/khe cu/ can also be used if another number follows. ]
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The names of the bases:

Twenty, /khe/yiis originally a measure name, like its WT cognate
khal, which Jaschke translates as 1) load, burden, 2) a bushel, meaning
a dry measure of 20 bre (Dz /bzyhe/, 4 or 5 pints), also equal to 1 'bo
(Dz /ba/) and 3) "therefore", Jaschke says,"a score or twenty things of
the same kind". .

In Tamang 20 is /“pokal/, a word formed with both of the synonymous
roots for the bushel. Neither in Dzongkha nor in Tamang is there any
trace nowadays of the original use of the word as a measure: only the
abstract meaning of '20' is found.

The Chepang language of Western Nepal has a duodecimal number system.
In that language it is 12, the fundamental base of the Chepang number
system, which is cognate to the bodic 20 with a form /haale/.® This shift
in value is easily understood if the basic meaning of the word is "the
first grouping on which the numbers higher up will be built up", which

is another way to say "the fundamental base of the number system, what-

ever that system may be",.

Four~hundred, /nigeu/, obviously borrowed from a different system
where it meant '20' (2 x 10), is one more example of the easy shift of

one base name to another, this time to the base of the next higher rank.

. 3
Eight—thousand (207) is /khe-che/ or /khe-chg/ (WT che-ba 'large'),
and is etymologically 'a large twenty'. This formation is reminiscent
of French une grosse, which is 144, or 12 dozens, that is 'a large dozen'.

Inside abstract and well integrated number systems, etymology often
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reveals such an origin for the names of rather large numbers: Sanskrit

padma is 1010, maha-padma is 1011; French and romance million, milli-one

is a big mille, a large thousand. One hypothesis about 'thousand' itself
derives it from Gothic busundi,cf 0ld Norse pushundrad, and sees in pus
the reflex of the IF root *tu 'strong, fat'; hence thousand would be

the 'strong hundred'. (More examples from Hotténtot, Gypsy, Sumerian etc
can be found in Menningeyr, 47, 132)

The etymology of the next base, 20" /ja:che/ is obscure; but the
morpheme /che/ 'large' is also present.

Menninger uses features like those exhibited by the Dzongkha base
names--name of the fundamental base meaning a measure or bundle of some
kind, shift of one base name to another base, formation of the names
of bases of higher rank by qualifying a lower base with the word 'large'--
as arguments to show that the set of bases of a number system originates
as a hierarchically ordered system of groupings. This means, for Dzongkha,
that 400 is conceptually reached not by adding 1 to 399, but by counting
20 groups of 20 units each.

Greenberg (1978)'s second generalization about numeral systems:

"Every number n (0 <.n < L) [where L is the largest number in that

system] can be expressed as part of the numerical system in any language."
is certainly true for the Dzongkha vigesimal system. Even so the set of
bases have a different status from other numbers, and several different
principles for number building are used in the system as we shall see

now with the expression of intermediate ﬁumbers. The basic structure of

the system is not constructed by a 1 by 1 progression.
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b. Intermediate numbers 1 : fractions and overcounting

If a number equals a multiple of a base plus a half or three-
guarters of that base value, a complex expression using the morphemes
1/2 and 3/4 will be used, and the point of reference will be the next

higher multiple of the base, what Menninger calls over—counting.

Table 8: Numbers with fractional components in the vigesimal system

Form Structure Meaning

khe pghe-da 'ni 20 1/2-& 2 20 x (1+1/2) = 30
khe ko-da 'ni 20 3/4-& 2 20 x (1+3/4) = 35
khe pghe-~da sum 20 1/2-& 3 20 x (2+1/2) = 50
khe ko-da sum 20 3/4-8& 3 20 x (2+3/4) = 55
nigu pzhe-da 'ni 202 1/2-& 2 400 x (1+1/2) = 600
nigu ko-da 'ni 202 3/4-8 2 400 x (143/4) = 700
nigu pyhe-da sum 20% 1/2-& 3 400 x (2+1/2) = 1000
nigu ko-da sum 20% 3/4-& 3 400 x (2+3/4) = 1100

The same connector /da/ is used here as in non~fractional numbers

e.g. /khe ci: da ci:/, |20—1-and~1 ,'21'", where the meaning tand'

is more evident. ) |

Number formation by means of a fractional value expressed in

relation to the next higher unit 1S also found in WT: phyed-dang gnyis

|1/2—and 2| means one and a half, which Jaschke explains as a squ;raction:
"which with an additional 1/2 would be = 2",
Analyzing this construction in Dzongkha as a suk fraction (back-

counting in Menninger's terms) is the first idea which comes to mind.



It is quite plausible for the half-count. But for 3/4 the meaning of
/ko/ in other contexts does not allow that interpretation. /phop pyhe/
means '1/2 cup', and /phop ko/ '3/4 of a cup'. Thus /khe ko-da sum/ '55°
cannot be read as "which with 1/4 would equal (3 x 20)", but only as
"3/4 of 20 on the way to (3 x 20)", or to stick closer to intonation
"3/4-on-the-way~to-3 (times) 20". Hence whatever the original meaningB
of /ko/, the modern construction has to be understood gg an instance of
over-counting rather than back-counting.

Over-counting is apparently a very rare process in modern lanquages.
A few scatte{zgd languages, especially in South and Central America
and in the Germanic North of Europe show traces of it. In those Germanic
languages where it appears, over-counting seems to be employed with
fractional expressions, as in Dzongkha, while other numbers are formed
by under-counting (adding units to the next lower multiple of the base).

In Maya, all numbers above 40 are formed by over-counting:
hun-kal 1.20 '20 hun-tu-kal 1-on-20 211
ca-kal 2,20 40" hun-tu-y-oxkal 1-on-towards-60 '41'"'
ox-kal 3.20 '60'
So '21'" is 'one added to 20', but '41' is 'one in the interval whose
upper limit is 60'. In Chol, a modern Mayanlanguage, Aulie quotes
over-counting as occurring with all numbers above 20:

wok~-luhun-koht i Ca®k'al

6 - 10 - animal to 40

36 animals.

(On the use of the unit-counter 'animal' see the Dzongkha parallel below.)
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In many languages, over-counting exists only as traces. A case in point
is Latin sestertius 'sesterce', from *semis-tertius 'half of the third'
meaning 2 and 1/2 (understood as, the monetary unit).

Menninger explains the use of back-counting and over-counting by
the need to visualize large numbers better. This idea may help us
understand why Dzongkha makes use of 1/2 and 3/4, but not 1/4, in
building larger numbers as well as in the ordinary use of the fractions.
1/4 has little conceptual interest: it is just as easy to use the
correspoﬂding number of units of the lower rank ( in the number system
and in the measure systems equally). This may explain also why fractions

smaller than one are not used in number building.

c. Intermediate numbers 2: adding to the next lower multiple of the base

Other number names are built through an arithmetical expression
starting with the name of the largest base contained in ¢phe nhumber,
followed by a multiplier ('l' included and necessarily overtly expressed)
followed by the name of the base of the next lower rank if present and
ite multiplier, and so on down to the units (from 1 to 19). The succes-
sive ranks of the base may or may not be connected by /da/~/da/. The
condition_ing of the use of the connector is not clear yet.

Thus from 20 to 400, the structure will be:

khe ci: 20,1 20

khe ci: (da) ci: 20.1 (and) 1 21

khe ci: (da) 'ni: 20.1 (and) 2 22
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In Dzongkha, numbers with a fractional component cannot be used to
build higher numbers:
khe pghe-da 'ni: 20 1/2-& 2 30
but khe ci: da cuci 20 & 11 31
In Dungkarpa (Eastern Bhutan) such constructions are possible: e.g. '31"
khe phedar zon nip the |
20 1/2-& 2 and 1
Numbers over 400 follow the same principle:

nigu ci: 202,1 400

nigu ci: da khe 'na  202.1 and 20.5 500
And so do larger numbers:

ja:-chg ci: d3 pigu 'na tsa 'na

20" 1 & 202 5 20 5

160 000.1 + 400.5 + 20,5 = 162 100
with fractions liable to appear i, the last component of the number:

khe-che ci: da nigu pghe-da sum

20° 1 & 20% 1/2-& 3

8000.1 + 400 (2+1/2) = 9 000
The use of /tsa/ for 20 in the vigesimal system:

The old Proto-Tibetan connective tsa, reinterpreted as a bound
form of 'twenty' in the decimal system, has also been borrowed in the
vigesimal system as a perfect synonym of /khe/, semantically and syntac-
tically. In the vigesimal system /tsa/ is multiplied by the following
unit, like /khe/ while in the decimal system the unit following /tsa/
is added to it. Ambiguity is avoided by restricting the use of /tsa/

in the vigesimal system to contexts where it is preceded by larger bases:
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nigu ci: dan tsa ci: 20221-8-20-1 420

tsa-ci 20~-1 21

d. Unit-counters

In large numbers, when objects are counted (as opposed to an abstract
enumeration of number names), if the number is.not an exact multiple of
a base and units (from 1 to 19) are left to express, the unit number
is usually preceded by a morpheme which is in most cases identical to

the name of the object counted:

ra khe cutham d3 ra cis
goat 20 10 & goat 1
201 goats

or, for a couple of words, different but apparently synonymous:
no: khe cu da no:do ci:
cow 20 10 & cow 1
201 cows
tiru khe cutham da lep ci:
Rs 20 10 & Rg 1
201 Rupees
If money is being counted one rupee at a time, the initial /tiru/ is
likely to drop, but the internal /lep/ tends to be kept:
nigu ci: 43 tsa dhu lep dyn
201 & 20 6 Rs 7
527 Rupees
Are these 'classifiers'?
Our data is not quite sufficient to make a complete argument on

this subject. But the rather vague notion of 'classifer' does not seem
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to shed any light on the Dzongkha construction. There are a number of
differences between the Dzongkha unit-counters and a standard
classifier construction (at least as interpreted by linguists) the most
important of which is conceptual, with surface manifestations of course.

Greenberg (1974) correctly assesses the basic feature of classifiers
to be unit-counters, but in 'classifier languages' they are not only that.
I believe that Greenberg's statement (1974: 24) sums up the general
concept of a classifier: " It is our working hypothesis that unit-
counters are modelled after the construction of mass nouns which cannot
stand directly with numerals but require a measure or quasi-unit counter
as an intermediary."

One of the main consequences of this role is that classifiers
are typically used with small numbers, In Dzongkha, the unit-counters
can be used instead of the usual noun for numbers under 20, but
optionally:

na-lu (no: cutham j¢

\no:do
me-to cows 10 are/have
I have 10 cows

and most important the two synonymous nouns cannot be used simultanously.

Units and groupings

I borrow here a sub-title used by Menninger which reflects well
the function of the construction in Dzongkha. Rather than being pulled
out of the number system under the name 'classifier' and thus compared
to measure words, the unit-counters in Dzongkha should be integrated

in the number system. as the concrete expression of the abstract notion
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"unit", This type of construction can be found in a number of other
languages. Menninger (72) quotes:

0ld Norse: fiora dagar ens fiorpa hundraps

4 days in 4th hundred
4 days in the 4th (strong) hundred [=120] hence '364 days'
Celtic: un march ar dec
1 horse and ten
11 horses

Expregsing the object counted next to the number of units in a large
number 1s a way to make the number easier to visualize. The repetition
of the name of the object counted with the units in Dzongkha should be
considered as an overt expression of the nul power of the base, and
integrated jnto theseries of base names,

With this idea we can understand why the 'unit-counter' is used
only if there are units left over to express after the groupings of 20
and above have been expressed, This is different from a language like
Chinese which says /yl gifn b&n shi/ 'l thousand Class. books', although
the groupings in terms of thousands have exhausted the supply of books.

If the idea of a classifier is to make notions which are essentially
collective countable by individualizing their members, the Dzongkha
construction is the contrary of a classifier construction: everything
is eminently countable, and the groupings which constitute the bases of
the number system are themselves countable like any other object. In this
regspect the Dzongkha number system may manifest more clearly than other
languages the hierarchically ordered system of groupings which forms the
backbone of all number systems, but which has become less perceptible

with the development of abstract computation.

5
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V. COUNTING BY PAIRS

A small number of objects, mainly shoes, bullocks and tiles, are
always grouped by pairs for counting. If the basis in nature for shoes
and bullocks, which are always used by twos for ploughing, is rather
obvious, it remains mysterious for tiles, since according to our infor-
mants tiles are of the flat slate type, and not of the terracota type,
where a top cne and a bottom cne could be paired. There must be some
historical reason which will appear when someone is able to do field
work in Bhutan.

(Wr' dor)

Bullocks, /'ld:/, are counted in /dho:/ K,tiles,/gi:le/ or /gimto/,
are counted in /zhii:/, and shoes,/lham/, are counted in /cha/ (WT cha) .

pa-lu 'l3: dho: ci: j¢g

me-to bullock pair 1 have

I have a pair of bullocks.

¢I:le zhli: khe ci:

tile pair 20 1

20 pairs of tiles, 40 tiles

lham cha ci:

shoe pair 1

a palr of shoes

If a single member of a pair has to be referred to, bullocks and
shoes allow the use of the simple numeral 'one' /'l&: ci:/, /lham ci:/,
although the form /cha mi ci:/ (or eventually /cha mep-ci/) is preferred.

'18: cha mi ci: lbullock pair ??not one| 'a single bullock'
For shoes /ja/ (WT va) is also found (and can also be used for 'a single

arm, leg,...": /lham ja ci:/ 'a single shoe’'.
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Like the other system of groupings which constitute the bases of
the numeral system, and unlike measure words, pairs can only be counted
with numerals. They cannot replace 'one'/ci:/ by 'full', /gh&:/ (WI' gang-
ba) , or 'two' /'ni/ by 'double' /dho/ (WT do) asmeasure words do.

VI, MEASURE SYSTEMS

Measures, like numbers, constitute hierarchically ordered systems of
quantifiers., There are two principal differences between the two: one
is conceptual, the other material. In measuring, the standard of compa-
rison is global, while in grouping the standard is a set of elements
which are put in a one to one correspondence with the set of objects to
be counted. The process is different, but the result is not fundamentally
different: to take an example in English, a pack of cigarettes is as
many cigarettes as will fit in the standard package, but it is also
20 cigarettes. Thus the shift of meaning that we have seen between a

in Dzongkha

measure of volume, and the fundamental base of the number system/is not
unexpected, and could happen in an already constituted system, through
slang for instance. |

The material difference between number systems and measure systems
ig that inmost languages number systems are well standardized, and the
relation of the different bases to each other inside a system is well
established, in spite of some shifts like English English vs American
English billion or like Dzongkha /pigu/.. Measure systems are much more
likely to vary both in the value of the basic standard of each kind, and

in the relation of that standard to the higher or smaller units in the

system. Dzongkha measures are a case in point.
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a. Weight
Our data is poor on this point: 1 /s3:/ is about 1 pound,

and 1 /ghg:/ is 5 sa:

b. volume

1 phyta (WT phul, 'fistful') is about 1 pint

It

1 bghe (WT bre) 5 phyta

1 ba (W' 'bo)

20 bzghe

Although these measures are integrated in a system, they are not quite
standardized. Among other factors of variation, there are two ways of
measuring bijhe : /bzhe khace/ is full to the brim, /byhe byhuru/
is filled to a point.

Two other expressions are used without being integrated in an ordered
system: /pari ghd:/,/pari dho/, 'a hand-ful', "2 handfuls'; and /pari bu/
or /lati bu/ 'what can fit in the hollow of the hand'.

About weight and volume, we note that the habit of grouping by 5s

and 20s is present here, as in a guinary-vigesimal system,

¢, Length
Measures of length are interesting because they show how a number
of originally independent standards (all based on body-measurements)

have been partially ordered intoa system,

Fingers:
/so:/ (WT sor) so: ci: the width of one finger
ghd:
so: 'ni: the width of 2 fingers
dho

SO: sum the width of 3 fingers
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/thepso/ (West Tib t'e-bo, t'eb-mo 'thumb'; Tamang /zthepa/ ‘elder')

thepso gh&: the width of a thumb
/la:/ (WT lag) la: ghid: the width of the hand at the root
of the fingers, = 4 fingers
la: dho the width of both hands in the
samé way
Spans:
/giz/ gi: gha: the width of the fist with extended
thumb
gli: dho ... Of both fists...

(WI' khyid, probably an allofam, but not a regular cognate, means

the span to the fourth finger, which is not equivalent)

/pzethe/ pyethe ghd 1 span from thumb to second finger
dho 2
sum 3
71 4

/tho/ (Wr mtho) the most standard span: from thumb to middle finger

tho dho gi chu ghd:
span 2 GEN cubit 1

Two spans make one cub it

Cubits: /chu/ (WT khru)

kumchu gha: a cubit with closed fist
cdchu gha: a cubit with extended fingers
Fathom:

/dom/ (WT 'dom(s) (~pa)) a fathom, the width of both arms extended
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All the above terms correspond to actual procedures for measuring
cloth for instance. Everyone can verify their relation on his own body.

The relations here are all of 2 or 4:

4 so: =1 la:
2 la: =1 gi: =1 pgethe
4 chu =1 dom

But only the two most standard measures are explicitly stated to be
related: 2 tho = 1 chu (cf example above).

The system of the measures of length is much richer than the
systems of weight or volume, but it is heterogenous. The classic span
(the span from thumb to middle finger) has been related to the cubit.
But there is a break in the system between the span to the middle finger
and the span to the second finger, this last one only being "convertible”
in terms of finger measurements., It seems that there is in the measures
of length the emergence of a hierarchized system from standards which

where originally independent.

d. Counting measures
Baéic measures:

Bach set of measure names seems to have a basic term: for volumes
it is /bghe/ (more or less 2 1/2 liters), for length /chu/, the cubit,
and for weight probably /ghg/.

A difference with the number system is that one does not have to
shift to the next higher unit as soon as it becomes available. So we can
count /bjhe khe ci:/ '20 gallons ', instead of /ba gh&:/ 'one bushel’,

whereas *khe khe ci: 'twenty twenties' is impossible for /nigu/ '400'.
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Counting with /ghd:/ and /dho/:

Except /so:/ 'one finger's width', which can be counted either with
the numbers 1 and 2, or with the morphemes /gh&:/ 'full' and /dho/
'double', all measure names require 'full' and 'double' and exclude 1
and 2. This is a fundamental difference with both systems of groupings
(vigesimal or by pairs).

bghe khe ci: ghd:

gallon. 20 1 full
is synonymous with

bzhe khe ci: da bghe ghé:

gallon 20 1 & gallon full

21 gallons
/khe ci: gh3:/ |twenty-1-full| cannot mean 'a full.twenty group' (20),

but only 'one twenty group and one full (understood measure)'. (21),
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NOTES

1. Data used in this paper was collected from Bhutanese speakers in New-
Delhi by Boyd Michailovsky and myself, in Jan-Teb 1977. Number names quoted
here can also be found in a booklet An Introduction to Dzongkha, New-Delhi,

1977, 101p, (anonymous) .

2. Dzongkha phonemic system:

CONSONANTS

VOWELS

Class I IT IIT 1V Sonant i \ u
Tone High Low H/L High e

: @
velar k kh g gh n h e o
palat c ch I zh | n 3 a
retrofl t th d dh r
dent t th a dh n 1 1h DIPHTONGS
lab o) ph b bh m w ai
dent aff |ts tsh| dz dzh iu
lab aff p3 pih| bz bzh eu ou
pal fric G Z zh au
dent fric s Z zh asu

Plain vowels can be long (written v:) or short,6and nasalized (¥) or not,
The phonemic status of /g/ is not clear yet.

Depending on the dialect, consonants of class IV are pronounced either
plain voiced with low tone (merging with class III consonants), or voiceless
aspirated (like class II consonants) but with the low tone. /zh/ and /zh/
stand respectively for a dialectal variation between low-toned /¢/ and /z/

and between low-toned /s/ and /z/. This transcription has the advantage of
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accounting for the dialectal variation, and reduces the need to mark tones
to those initials where a contrast exists: words with a vocalic or sonant
initial., For these, low tone is left unmarked, and high tone is marked by
an apostrophe before the word, e.g. /'na/ '5'.

More work has to be done on the tone system, Only the high/low contrast

is marked here, but there is a melodic contrast on long open syllables.

3. T am not so sure that the prefixed form in WI, and the resulting high
tone in CT and in Dzongkha for '2' is not a recent development. Other
Bodish languages, like the Tamang group, have a low-toned form, implying

a voiced nasal at the Proto-Tamang level (ni:).

4, In these forms, -p~ etymologically belongs with the second syllable

(c¢f WT bzhi-bcu, lnga-bcu, dgu-bcu) , but phonemically it belongs to the

first syllable in Dz. (this is not the initial affricate /p3/). For '80°'

WT is brgya-cu; -p- in Dz may be etymological as well as analogical.

5. Except for /re/, the reduced forms of the names of the units used for
the tens correspond etymologically, in Dz as in Tib, to prefix-less forms

of the names of the units. The phonemic reflexes in Dzongkha are:

volced obstruant nasal
(4,7,9) (2,5)
with prefix voiced + low tone high tone
without prefix voiced + low tone* low tone
voiceless aspirated*
+ low tone

/3a/ for '80' is irregular.

* depending on the dialect (see note 2 on class IV consonants)




-20-

6. In Maya, Menninger (61) believes that the vigesimal system was a
learned invention of the priestly cast® artificially developvgd for
astronomical computation, while an older decimal
system remained in use for everyday life. The Dzongkha situation
is exactly the reverse. It seems clear to me that the vigesimal system
is indigenous, and that the decimal system was bérrowed from Tibetan for

elegant speech.

7. The same root for '20' is found in many closely related languages:
Gongar dialect (Bhutan, according to Hofrenning) spelled khay, probably
/khe/; Dungkarpa /khe/; Tamang /qpokal/, Jirel, Sherpa and Thakali /khal/;

Lepcha /kha/; Tipra (Bodo-Garo) /khol/etc; cf Conspectus n°®397 TB * (m—)kul.

8. Chepang: /yaat.haale/ I1.12]‘125/yaat.haale vaat.jo?/ ]1,12 1] '137,
/vaat.haale ”aat,gotaa/ |1,12 8] '20', /nis.haale pongaa.jo?/ ]2.12 5] 1297,
/sum.haale play.jo?/ |3.12 4| '40', /pongaa.haale/ |5.12| '60'. (Note the
unit~counter /jo°/ on native numbers, corresponding to the Nepali ~uta/gota
on loans.) The duodecimal system apparently stops at 60, Duodecimal forms

in Chepang are now rarely employed and tend to be replaced by Nepali loans.
TB roots are kept up to 5, and for the base '12', (Source: Ross C. Caughley,
A Vocabulary of the Chepang Language, Summer Institute of Linguistics,
Kirtipur, Nepal, 1972, mimeo 40p.) NB: In the collective volume Clause,
Sentence and Discourse Patterns in Selected Languages of Nepal, A. Hale,ed,
SIL, Norman, Oklahoma, 1973, vol 4, p.202-204, the Chepang number names have

been pushed one column to the left starting with '39',
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9. The etymology of the construction may be a subtraction, if /ko/ ever meant
'a little'. The only allofam I could find in this direction is WT khol-bu
'a small piece'. In numeral systems across languages it is frequent that
the names of bases or their multiples be deleted (understood). Hence a
construction like /phop ko/ '3/4 of a cup' may have stood for *phop ko-da ci:
[cup ko-and 1| 'what, with a little, would make 1 éup', in the same way
/phop pzhe/ '1/2 a cup' could have stood for *phop pghe-da ci:. A later
reinterpretation of the regularly truncated construction could have led
to a meaning shift in./ko/ from 'a little', or 'one quarter' to the modern
'three-quarters’'.

This would not be a recent evolution though, since in his 1909 grammar @22)

St Quintin Byrne gives p'ye gi p've (1/2 of 1/2) as a translation for '1/4',

which confirms the absence of a specific term for 1/4. He also quotes the

word ko as meaning '12 annas' (cne anna is 1/16 th of a rupee).
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