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Counting in Base Five: The Derivation of Numerals in Batonii 4

- Issa O. Sanusi
D«,panment of ngmsues & Nigerian Languages
University of Horin, Nigeria

The fact that everv speech commumty has its own number words' thal are used for oountmg, altests the ™
claim that language permeates every aspect- of human activities.-iThe purpose of his paper is.to .
examine the traditional system of counting in Batdnd, Using the arithmetical phenomenon of base
five or a muitipie of five' manifested in Batdnd, the paper discusses 'the’ phonological pmmsu of -
consonant deletion and vowel elision that characterize the derivation of numerals, (cnrdmal ‘and "
ordinal) in the language. The s1mphcuy of the number base is considered an advamage, in learning-~
the Uadmonal system of counung in meml .

1. Intreduction

Batdni is popularly known among the non-native spcakers as; Baribé or Bhrhbé Itis:a
language of the Gur (Voltaic) subgroup of the Niger- Congo famny (cf Welmers (1952 :
1973) and Sanusi (1983)). { 5
" ‘The ldnguagc is spoken as a first language or mother-tongue in two adjacent countries:
Nigeria and the Republic of Benin. Specifically, Batdnid is spoken as a first language in the
former Western Borgu Districts of Kwara State, which now. constituic the newly. created
Baruteen Local Government Area of Kwara State, with its headquarters at K6siibosi, Nigeria.

The traditional system of counting, in any given speech community, constitutes one of the
sociolinguistic factors that make up the distinctness and individuality of that speech
community as against other speech communitics.

It is in rccog,nmon of this fact that this paper focuses ou the characteristic. way of
counting in 'base five'; as well as the phenological processes of consonant deletion and vowel
elision that are involved in the derivation of compound numerals in Batdni.

'

1.1 History of Numerals
In his treatment of the history of numecrals, Spencer (1976:4). reports that,

"Primitive tribes were able to kup count of sheep,and other items by using sticks, stones,
fingers. notches in wood, and knots in a string:.

Each ldn;,uagc has words that are used for counting. Such number words can be writien
down in the same way as other words in a language. In his discussion of the history of
aumerals, Girling (1958:69-70) makes the assumption that, "Counting is nearly as old as
speech and numerals are as old as writing”.

The fact that every speech community has its own number words, in which numecrals arc
written, is confirmed by Mitchell (1976:31) when he presents examples from six European
languages to illustrate how numerals are written in number words. The cxamples are repeated
here as (A):

A} . sz
ENGLISH FRENCH ITALIAN GERMAN DUTCH SPANISH

1, One Un Uno Ein Een Uno

2. | Two Deux Due Zwei Twee Dos

3. | Three Trois Tre Drei Drie Tres

4, Four Quatre’ Quattro Vier Vier Cuatro

5. | Five Cing Cinque Fun( Vijf Cinco

6. |Six Six Sei Sechs Zes Seis

7 Seven Sept Sette Siehen Zeven Sicte

%. | Eight Huit Oite Acht Acht Ocho

9. Nine Neuf Nove Neun Negen Nucve

10. | Ten Dix Dicci Zehn Tien Dicz

e o

N

N
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It is not only in the European languages that number words are used; they are also found
in all other human languages, as we can find in (B) below:

B)
. HAUSA IGBO! YORUBA
1. daya otu (dfu) méni (eni)
2, biyu abua méji (ji1)
3 ukd ato (ito; etg) méta (¢ta)
4. hudu and (ing; ¢no) mérin (¥rin)
5. biyar ise (iso) méarin-tin(anin)
6. shida isit méfa (¢fa)
g bakwaii asad(isad; esad) méje (2je)
8, takwas asato(isatg; 2satg) méjo (3j0)
9 tard iteghete(itenadni; itooli) mésin-4dn(¥sdn)
10. goma in (i) méwas (¢wd)

1.2 On the Concept of Number Base
The Oxford English Dictionary (0.E.D.), Vol. VII, (1933:102) defines a 'radix’ or 'base’
as, "a number or symbol which is' made the basis of a scale of numeration", or "an original
word or form from which other words are derived". ;
In the early stages of development, according to Spencer (1976), ‘the counting process
became systematized when it was necessary to make more extensive counts. This was done by

arranging the numbers into convenient basic groups. Thus the introduction of number bases.
Spencer (1976: 42) further claims that

"Today some South American tribes count by hands, base 5. The base 12 was used in
prehistoric times, chiefly in relation to measurements. The American Indian and Mayan tribes
used a base 20 number system. The ancient Babylonians used a number system based on 60.
This system is still used when measuring time and angles in minutes and seconds. A base,
then, is the number of distinct digits required by a system of numeric notation",

Among the popular types of number bases, Girling (1958:70) recogrizes the following:

D W the binary (basc two)

(ii) the quaternary (base four)
{iii) the quinary (base five)
(iv) the denary (base ten)

(v} 7 the vigesimal (base twenty)

The decimal system of Arabic numerais (i.e. base 10) that we are most familiar with, was
said to have been introduced into Europe by Adelard of Bath in about 110 AD, and by 1600
AD was in almost universal use (See Mitchell (1976:31)). !

1.3 The Traditional System of Counting in Batdnia

Unlike in the popular decimal system of Arabic numerals, Bathnii uses base five (i.e. the
quinary} or & multiple of five as the basis upon which both cardinal and ordinal numerals are
derived. For instance, the numerals 'six’ through 'nine' are derived based on five plus one
through four, while 'ten’ is regarded as a new unit (i.e. a multipie of five). In other words, the
traditional system of counting in Batdnii requires that base five or a multiple of five serves as
the basis through which all other numerals are derived.

The traditional system of counting in the language, as it affects both cardinal and ordinal
numerals, can be exemplified as in (2) and (3) respectively:

(2) Cardinal Numerals

1. One = tia?

2. Two = 'ird

3. Three = ita

4. Four = fng

3. Five = n33bu

5. /n35bd # ka # tia/ --eee > [n33batia]

Sa.
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Is.
6.

17.

8.

20.
2t

23,
24.

25.
26.

27.

1006.

five and  one $iX
/n33ba # ka #nl/ ----- > [n33bairii]
five and  two seven
/n33bi # ki # WA - > [n33baita]
five and three cight

/n33bi # ka # BnE/ ----- > [n33banni]
five and four
Ten = |5kiiri}?

J3KGrd # Ka # i/ «e--- > [Skiiratial

nine

wn and  one eleven

Ak # ki #irl -———- > [Skirdind]

ten and WO iwelve

/Akbra # ka # WA/ - > |Skilraitd]

e and three thirtcen

/3kiirt # kA # anf/ ----- > [dkaranng|

en and  four fourteen

Fifteen = [3kuiran33bit]

/5kiird # ka # n33bh # ki # tia/ --eon > [3kiiran33batid]
ten and five and one sixteen
/3Kl # kA # na3bl # ka #rd/ ----- > [3kdran35bdini]
en and five and  two seventeen
/3kiirdi # ka # n33bd # ka #1ta/ - > [3kiiran33baiti]
wen and five  and three eighteen
/3kird # ka # p33bh # kA # fngl - > [5kiran3dbanng]
ten and  §ix and four nineteen
Twenty = [Yeadi]

SYEAGD # ki B 15 - > [Y&ndatid]

twenty  and one (wenty-one

IYEAGH § kA # il o-o- > [YEAAIr]

wwenty  and  (wo L iwenty-two

JYERQE # ki # U3 weeme > [YEADEUA]

vwenty and three twenty-three

IYEAdT # ki # Ang/ ----- > [YEndannt]

twenty  and four twenty-four

Twenty-five = [YERdAn35bd]

/YRR # ka # A35b0 # ki # Uaf - > [Yendan33batiaj
twenty and  five  and one twenty-six
/YEAdD # kA # n35bh # ki #rl ----- > [Y&Adan35baird]

twenty and  five and 1wo twenty-seven
/YEAda # ki # n3sbi # ki # WA/ - > [Y&ndan33baita)
twenty and  five  and three twenly-cight

JYEADE # ki # n33bl # kA # BN/ -—--- > [Yé&ndan33banng]
iwenly  and  five  and four
Thirty = [tbni]

Thirty-five = [8ndn35bi]

Forty = [wecri}

Forty-five = [wiirin3sbu]

Fifty = [wocradkiri/wetrakini]
Fifty-five = {wecrakari ka n33bi]
Sixty = [wald}]

Sixty-five = [walan3dbu}

Seventy = [wAtAdkiri/watdkiiri]
Seventy-five = [watakirt k& n35bl]

twenty-nine

Eighty = [wing]
Eighty-five = [winan33bd]}

Ninety = {winadkirl/wenakiri}
Ninety-five = [wenakird ki n35bl]
One hundred = [win3bi]

B
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'(3) Ordinal Numerals

@ @ gbiiKir "First'}
(ii) Vi + st/ -men > [ yiriiseé] 'Second'
(iii) Aa + sdt/ - [itaseE] "Third'
(iv) /ANE + seé/ -3 [AnEsté] "Fourth’
(v) /n3bd + see/ --==>  [n33blseé] 'Fifth'
(vi) moobatia + seé/ ----> [n35batiased] 'Sixth’
(vii) /n33baire + sod/ w==>  [n53baAirisé] 'Seventh'
{viii) /moobaita + seé/ --==>  [n53batidseé] ’Eight:h'
(ix) /npobanne + sed/ --==>  [n33bannéseé] 'Ninth'
(x} kart + seé/ ... > [dkuriised] "Tenth’

As we see from (3 i-x) above, apart from the first ordinal number gbTikird, other
ordinal numerals in Batdni are formed by adding the positional suffix morpheme s&é,

which represents the English equivalent of -nd', as in 2nd, '-rd" as in 3rd, and '-th' as in 4th, to

each of the cardinal numerals in (2) above.

2. The Phonological Processes Involved in the Derivation of Numerals in Ba t>nu

As has been rightly described by Chumbow (1982) and Togun (1982), the derivation of
both cardinal and ordinal numerais in Batond, as evident in (2) and (3) respectively, involves
two phonological processes of consonant deletion and vowel elision.

The language uses five ora multiple of five as a base to which simple numerals are added °

to derive a compound numeral. In this process, an addition marker k& meaning 'and' in
Batdni is used as an arithmetic operator to add any number to the number base.

The two phonological processes must apply before a correct; output of a compound
numeral is derived in the ianguage.

In the case of consonant deletion, it is the initiai consonant of the addition marker ka (i.e.
k') that is always deleted; while the case of vowel elision involves the last vowel of the ‘number
word' for five or any multiple of five that is involved in the derivation.

Chumbow (1982:2-4) formulates two phonological rules to account for the two

phonoiogical processes. The two rules (Ry) and (Ry) are repeated here as (4) and (5)
respectively:

Consonant Deletion

r*f—COnS] > @/ !“-i—sy]]] # _-..v._‘_
@ R L -nas. | -cons.

Prose statemeni: A word initial (non nasal) consonant is deleted when preceded by a vowel.4

In order to derive the correct output of a compound numeral, a rule of vowel elision (R2)
applies to the output of (Ry). 3

Vowel Elision . ;

A rule of vowel elision applies to the last vowel of a number base adjacent to the vowel of
the addition marker k3 whose initial consonant 'k' has already been deleted by (R1). The
required vowel elision rule, as formulated by Chumbow (1982). is stated in (5) below:

(5 Ry Ve @ /oo ¢V

Prose statement: The last vowel of a preceding word (i.e. a number base) is elided as the
word boundary when it is contiguous with the vowel of the following word.

As evident in (2) and (3), a sample derivation can be used to illustrate the
application of the two rules as in (6} :

L »s.mmem&;,;:

leart
com

fike
deriy
(199

In ott
invol
(199
Batdr

()

it
operal

~ consig

appro:

(10),t
 from t
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(6) two. Ten and three
ira. Skirlt # ki # 3.
Consonant Deletion (R j: 153b0 A A # . akart # a # ita,
Vowel Elision (R ) n3ab # & 4 ird. okur # & #3t3. ;
Output: [nd3biirt} [3kirgita) !

5,

3. The Use of Numerals as Qualifiers in Batdna

Symactically, nouns in Batni exhibit a post-modification in their occurrence  with
numeral quatifiers (see Sanusi (1983)). The use of cardinal and ordinal numerals as
qualifiers in Baldnii could be exemplified as in (7) and (8) respectively:

(7) () naa fia ‘One/ a cow'.
(1) i "Two cows’.
(it) Three cows’,
(iv) nEE fing 'Four cows'.
(v) DEE nadbi 'Five cows', etc, ‘

The cardinal numerals in (7) are used to indicate the exact quantity or number of nouns ;
the§ co-occur with. Ordinal numerals are used to indicate the exact position where something
oceurs ina serics. The examples in (8) illustrate the use of ordinal numerals as qualifiers in
Baiang.

If simplicity of structure, rather than complexity, could be assumed o aid any form of
learning, we consider the simple number base as well as the simple method of deriving
compound numerals in Batdnil an advantage for learners. : ;

A comparison between the traditional sysiems of counting in a neighbouring language
like Yorubd and Batna will reveal the simplicity and the ease with which numerals are
derived in Baidni. For instance, in his discussion of the numerals in Yoriba, Awobuluyi
(1994:33) shows the complexity involved in deriving numerals in the language as follows:

(8) (i) had ghitiks (o) The first goat', o
(i) BOG Triisde "The second goat', .
(iii) bod lasté ‘The third goar'. !
(1v) baa tinesed "The fourth goat. i
(V) hoo ndabisté "The fifth goat'. etg, i

4. On the Simplicity of Derivation of Numerals in Ba t3na §

"Most of the numerals in the language are derived, and they are derived in an ofien vory
cumbersame and complicated manner involving multiplication, addition, and subtraction, Thus,
in traditional Yoruba counting, seventy-one, for instance, is Qkanleniaadorin lit, 'one, plus }
four twentics minus led', e 1+ [(20 x 4) - o). !

In other words, while three arithmetic operations- addition, muitiplication, and subtraction are
involved in the derivation of a number i'ke seventy-one, as rightly observed by Awobuluyi
(1994), only a single operation (i.e. addition) is required to derive the same number in
Batdnd. The addition marker in Batdnd -- ka is used to derive seventy-one as in (9) below.

(9) IWRtA # ki # Bkar # kA # 64 - > [wataskiirn ka ti4)

siXty  and ften and  one seventy andone (i.e. 70 + ] = 71)

It has been observed that, unlike in Yoruba, Bathnii does not use more than two arithmetic y.
operators in the derivation of a particular number. Even in some cases where the language .
considers a process of addition 10 be cumbersoime, it uses subtraction ag an alternative .
approach, For instance, instead of deriving twenty-six* through the process of addition, as in ; /
(10, the lanzuage may as well prefer a simpler method in (11), in which 'four' is subtracted ;

- from thirty (the next number base). : : "
e e
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L ao /YEndn # ka # noobi # Ka # 8/ ----> [Yendanssbatia),
Twenty. and {ive and one twenty-six
(D) Twenty-six = [ttnd  fng

thirly four minus (j.e.30-4=26)

In a like manner, twenty-seven, twenty-eight, and twenty-nine are derived as follows: '

(ii) Twenty-seven = [ténd . 1t i  sari] ‘uf{ £at
.. thirty three minus . (i.e. 30 3 =27
(iii) T wenty‘exght [ttnd i, = sari] 3
-thirty ~ two - minus (1 €.30-2= 28)
(iv) Twentyfnlne [tend -~ tid sari] :
thirty one minus (i.e.30-1=29)
{v} Thirty = [téna] :

in other words, the language considers the proces's of subtraction in (11) to be much
easier than the process of addition in (10). This further confirms the simplicity in the

derivation of numerals in Batdni.

5. Conclusion ‘

The significance of traditional numerals within the linguistic and pedagogical
development of a language calls for the need in this paper to briefly discuss the universality
of the use of 'number words’ as manifested in the counting systems among human languages
{(both written and unwritten}.

Having reviewed the history of numerais, the paper examines the concept of ‘number
base' and uses its practical application to explain the phenomenon of 'base five' or a multiple
of five in the traditional system of counting in Batdni, as it affects both cardinal and ordinal
numerals. The use of both cardinal and ordinal numerals as qualifiers in the language is also
exemplified.

With the aid of the two phonological processes of consonant deletion and vowel elision, as
described by Chumbow (1982), as well as the use of an addition marker ka, the paper
illustrates how compound numerals are derived in BDatdna.

Finally, based on the use of simpie numeral base (i.e. base five) and the simple way in
which compound numerals are derived in Batdnii, we are of the view that potential learners of
Bathni, as a first or second language, will face littie or no problem in learning the traditional
numerals in the language.
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Notes
*The significance of traditional numerals within the linguistic and pedagogical development
of a fanguage, as expressed by Awobuluyi (1994:33), sensitized the author into writing this
paper. I thank Professor Oladele Awobuluyi for making his paper available for my use. |
am solely responsible for any errors and infelicitics of style.

1. Source: The lgbo number words are adapted from Emenanjo (1978:54).

Tone Marking:
Igbo: High tone: unmarked.
Downstep

Low tone:
Hausa: High tone: unmarked /
Low tone:
Yoriba High tone:
Mid tone: unmarked
Low tone:

2. Tushould be noted that BABnid has not been officially reduced into wriliﬁg. Published materials in the

languagc are wnitten with the J.P.A. symbols, as in Welmers (1952). Tone marking in the lunguage is
as follows:

High tone:
Mid tone:

Low tone:
30 3kiird ten' is regarded as 2 new unit and nor derived. Thus, a derivation like,;-

/n33hl # ki # nAd3HU/ —eem > *!nﬁﬁbﬂnﬁﬁbl)!
five and five B ten

is not attesied in the language.

4. (Ry)is independently motivated in the language whenever the use of addition marker is
required to derive a compound numeral, However, an informant hinted that when counting
from thirty-five and above, the application of (R}) becomes optional, hence the addition
marker within a derivation could be realized as an autonomous word. For example,

Thirty-five = [tina kd  n3dbuj
thirty and five )

Forty-five = [wieri ki BRI
forty and five efc.
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