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12. PARENTALBEHAVIOUR 

12.1. INTRODUCTION : 

Pare~~a1 care is an important trait ill most vertebrates. and in some 

invertebrates either by the mother or by the father or by both. Among mammals, however, 

it is mostly a pr~rog~tive of the female parent asher contribution towards the development 

of the embryo is irnrncpscly !\realer in comparisonlolhe male parent. Trivcrs.(l'l74) used 

the term'parcntal investment' instead of parental care. I shall however, coniine my present 

discussion only to the external manifestation of parental behaviour in rhesus. Parental care 

ensures optimal conditions for the development of the infants :providing them witl1 nutrients, . 

protecting them from unfavourable climatic conditions imd from the attack of enemies. 

In rhesus, mothers assume major responsibility for rearing their 

infants. Mother-infant association fonns a crucial unit and established strong relationship · 

between them . Such bonds create conditions favourable for the survival ofthe yourig and. -· . 

its eventual integration into the community (Harlow and Harlow, 1965, Lee, 1984 ). Other 

individuals who care for infants are also important part of social context for the mother -infant 

relationship (Johnson; 1986). It may be mentioned that the infant does not always benefit 

from contacts particularly with other adult's of the group (Pal, 1983 and Tanaka, 1980). 

This-chapter deals with.gcneraltrends in infant development over 

the firs~ 24 weeks oflife. Descriptive and quantitative analysis of mother-infant relationship 

was done. Data 'were. ccillected on time spent on different special and postural states in 

mother-infai1t association, various maternal and infant activities and time spent by 

non-mothers towards infants of low and high ranking mothers and on female and male ' . . 
infanls. 

12.2. METHODS. : 

The problem of observing parental behaviour without disturbing the 
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anin1als was a diflicuh task in the wild., Because mothers were lilllnd to be cxtre1i1cly atcrl 
when accompanied by their inllmts. /\gain infimts were atso highly sensitive to even the 
sli~htesl t!istlll'hnn~~e or nny kind. As Slll~h IH'~~~'ssm:y Pll'<'.illltious W~'H'. tuk~·n dulill!'. 

observations on nw1e111al behaviour so that the animals were not disturbed. 
~ . . 

Data were obtained from 30 rhesus macaque mother-infant pairs 

among 5 groups (Table- 12.1 ). A variety ofbehaviours pertaining to infant development 

were recorded. Deng and Zhao (1991) defmed the following tenns such as Ventro~Ve~t~ai · 
contact (V-Vc) : infant in ventral surface contact with mother's abdomen; Ventro-lateral 

and ventra-dorsal contact (V -LIVD) : infant with. lateral or dorsal contact with the ventral 

surface of the mother; contact off lap (Co); the infants outofthe mother's lap but in contact · 

with the mother ; proximity (Pr) : the infant out of contact with the mother but within one 
metre of the mother, and far olT (FO): the infant is further than one metre from mother ; 

nipple contact (NC) : infant in oral contact ~ith the mother's nipple. 

. lJata were collected by 'Point Sampling' method. Point samples of 

infant nctivily, mother's nctivily mul distance between mother and infant were recorded. 

·The .!nfant remained as the focal animal if the mothers moved out of sight. The sample 

period was 10 minutes in length. All observations were done from 06.00 hour to 18.00 

hours and a total of 400 hour of observation was made during the study period. Observations 

were done dwing the months oflune, July, August, September, October and November, 1989 and 

the development of mother-infant relation was ob~;rved during the fl.rst 24 weeks of iufimt 
life. 

The approximate distance between mother and infant was recorded. 
Records on distance were, however, taken only when suitable natural markings to indicate 

it were available. An index ipdicating 'Yhich individual is responsible for maintaining 
proximity (Pr) was calculated after Hinde, 1983 which is shown as follows 

API · LI 
lp = (---------------------X I 00) - (-----------------------X !.00) 

. API+/\ PM Ll-1 LM 
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Where API /LI and APMILM are frequency of approaching and leaving 

behaviour by the infant and the mother respectively.lflp >0 the infimt is more responsible 

. for maintaining proximity tlum the mol her; if lp <0, the mother is responsible for maintaining 

proximity. 

12.3; RESULts AND DISCUSSION 

12.3.1. Maternal Rel~tionship : 

Lactation, one of the processes through which a female mammal 

invests resources in her offspring, is of great importance in the biology of mammal (Pond, 

1977). Measurement of the amount of milk transLrred to the young by the mother is not, . . 
however, possible .. Not much is known on lactation in free living mammals. Jensen et al., 

(1975) and Chance et al, ( 1978) suggested that the association of mother-infant is through 

·sucking and nursing. Lynch and Alexander ( 1973) advocated that immediately after birth 
' 

then; is a short p~.:riod during which the ~Ieonate must .leam to find the teals and suckle 

th~m successively. The different behavioural states of mother-infant association are 
tabuJated in Table- 12.2 ai1d Table- 12.3. 

12.3.1.1. Suckling Behaviour : 

On the first day after birth, some infant turned their heads and peered 
' . 

out at the surroundings, but mo~t of them remained within the sare-·zonc of mother's arms, 

and clung to her chest lor the first few days. From Uw iirst day iniimts were able to cling to 

the niother's chest though they needed some support from the mother, particularly almovcmenl. 

Nipple contact was observed at early infancy by rooting with eyes closed. When asleep 

infants were observed to relax their grips, their heads fell back and contact with the nipple 

. was broken w1less the mother held it up. The mothers held the infants upright in her la1J, 

infnnls were capable of findin~. and suekin~ the nipple throu~h the very lirsl day a!kr birth 

probably as a result of'~uidan~.:c by tm:lile and scent stimuli. l.a!cr. still in their first week. 



118 

the infants were observed to grasp the nipple directly possibly through visual guidance 

(Plate 12.1 ). 

lnli.mts allcmptcd to gain access to mother's nipple. The allcmpls to 

make contact with the nipple remained constuntthroughoullhe 24 weeks or inli.mts' early 

life (Figure - 12.1). ·The percent of til11e that an infant spent in nipple contact with its 

mother was close to 100% in the 1st week and'Oeclined to 20% by the end of 24th week. 

The nipple contact drop was comparatively slower than that ofVC,V-LC and V-DC since 

the infant could have oral contact with the mother's nipple. It has to be mentioned, that 

during observation, no reliable distinction could be made between just holding or sucking 

the nipple. The inf<mls grapsed.the nipple possibly lo obtain milk, or to lind eom!ort or to 

get an extra point of support. . . . _ .. 

The nipple behaviour was always initiated by the infant. A mother 

did not orient her infant to the nipple. As the infant matured, the mothers became increasingly 

intolerant of infants' efforts to contact her nipples.· The mother possibly allowed infant to 

be on nipple passiyely. Kemps et al. ( 1990) reported that mothers sometimes prevented the 

infant from holding or sucking the nipple in Mcacafascicularis, which might have been 

due to infants relative role as responsive ;md'mothers relative role as passive respectively. . . , . 

t 2.3.1.2. Physical Contact : 

Most mothl'r ca11 icd !he inliml ventrally (!'late- 12.2 ).· 1\ newborn 

clung to its mother's belly by. grasping the mother's lateral hair with its hands and feel. The 

infant was able to bring about and maintain this position on its own effort. While sitting, 

mother contributed· to this position by enclosing intant. The motlier supported her infant's 

back with one hmld time to time during movement. As the infant grew up the mother's 

support decreased m1d V-VC and V-LIDC correspondingly declined (Figure- 12.1). 

The percent of time that an infant spent in ventroventral contact with 
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its moLher was l 00% in the first week and declined to 2% by the end of the 24 the week 

period (fi gure- 12. 1 ). During the 24th weeks of life, there was only a gradual 1 ise in the 

rate of behaviour associated with increasing infant independence from tl1e mother. During 

study period tl1ere was a more pronounced and rapid rise of far off (Figure- 12.2). Infants 

gradu0lly spent Jess time in physical contact witl1 the mother and spent less time witlt tlte 

mother 11earby. AS the time spent in physical contact declined , infants attempted to make 

nipple contact at higher rates and in turn were rejected more frequentl y. 

A female continued to m aintain a distinct relationship with her 

infant until the latter's maturity. By tl1e 3rd weeks infants were observed to break contact 

with their mother for short period. The amount of time infants spent out of contacts at 

d;fferent distance from their mother's were plotted in Figure - 12.2. The proximity and 

contact off, were two important relative role of infants early development. After breaking 

contact with their mothers, infar. is spent more time in far off (FO) fro m their mother. 

12.3.1.3. Materna) Protection : 

The mothers restricted their infants movement and social interactions 

upto the 12th to 14th week (Figure- 12.3). Infants attempted to crawl out of their mothers 

lap or to break contact with t11eir motlter by the 2nJ week, but these etiorts were completely 

resu·ained. The maternal restraint (R) peakc~l to a high frequency of 15/hour at the 4th week. 

Despite being prevented tiy the mother, the repeated effotts by tlte infants finally succeeded in 

breaking contact with mothers. When infants were out of mother's contact matemal guarding 

(G), behavio ur appeared. The mo thers were obse rved to enclose infants .v ith arms, 

and often visually watched infants if they walked away (Plate-12.3). As the frequency of 

infant leaving increased, the frequency of resu·aining and guarding role by the mother 

rapidly declined (Figure - 12.3). Johnson and Soutl-twick (1 984) reported that maternal 

protection peaked during the 3rd and 4 th week of infant life then diminished progressively 
thereafter possibly due to independence in the early weeks of life. The protec tive behaviour 

of Macaca thihnmw showed the ident icn l pnft('lll to l 'ht"ll~' " n h ,. J'W'd hy Dc-ng nurl 7.hon ( 19Q I ). 
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This was tl;c stage througi1 which mothers adopted various strategies 

for rejecting their infants, ranging froni simply withdrawing the nipple tn pulling a linger in. 

the infants mouth, vocally threatening and even slapping (Plate - 12.4). Again and again 

infant llied to come to the denying mothPr. It screamed, threw tanlllnns, jumped in desperation 

and indulged.all sorts of tricks. The mother sometimes relented and sometimes remained 
' unmoved. Maternal rejection appeared at the 9th week and continued thereafter . . 

~ l :1gu1 ~ - J 2.J). U Y. thktime Infants leamt tu supplement mothers milk extensively witl1 

solid food. The process continued until shortly before the birth of next infant in vervet 

monkeys (Lee, 1981 ), Taitabini and Battachini (1980) reported that high dominance mother~ 

appeared to have a'Jess rejecting relationship with their infants when the infants were sons. 

It can be presumed that rejection or rather we::-ning occurred due to change in mother

infant interations leading "to independence in the early. weeks of life. Lindburg (1971) 

reported that nursing periods become progressively shorter, while the weaning period 

continued until shortlY before the birth ,of the next infants in rhesus. 

12.3.1.5. Proximity Index : 

A female continued to maintain a distinct relationship with her 

'offspring until the latter's physical maturity (Kaufmann, 1966). The proximity index of all 

observed approaches and leaving due to infants movements and mother's responses were 

plotted in Figure- 12.4; At the 3rd week, infants broke contact and got beyond 1.5 to 2 

meu·es from mothers. At this time Ip was negative possible due to the mother being primarily 

resi:>Ons,ible for contact maintenance. From 4th week to 8th \veek infants exhibited 

locomotion and travelled more frequently from their mothers. At the end of 8th week the Ip 

was. close to zero. Aftei 9th week mothers began increasingly leave tlieir infants while 

infants saught matet:nal proximity more often. Ip was positive (lp>O) and peaked at the 

end of 24th. we~k: As such there was a trend for infants to tn,aintain proximity with 

mothers in measures of independence. Deng and Zhoa (1991) reported that infants were 



121 

the primary initiator o( independence during 7th week oflife in Macaca thibetana. In case of 

japanese macaques (Murray and Murdoch, 1977) andM. nemestrina (Jensen et al. 1973), 

there were high proportion of infant leaves from birth to the 7th week imd the 5th week of 

infant life. Hinde (1975) and Altmann (1978) stated that responsibility for approaches and 

Iivipg has been laid on primarily with the mother in the earliest weeks of infant develop

ment in non human primates. It may be pointed out that t]le infants' relative role in its early 

behavioural development may be desesibed as responsive, adjusting, active, moving and 

· mothers' relative role as permitting, passive, protecting, possessing and correcting 

(Kemps et al, 1 990). 

12.3.2 Behaviour of Infant : 

The infants usually kept close to the mothers but occasionally indulged 

· in straying away from theniother.They, however, kept themselves within the space occupied 

by the group. Figure 12.5., represented activity profiles of infants within the group. All 

infants began to explore in the 1st week or 2nd week of life and exploring in~reased with 

. the age of infant. The infants explored mothers' body orally, manually and visually. Infant's 

play with mother was seen in the 1st week of life. By the end of the 6th to 7th week 50% of 

the infants started playing with other members within the group (Plate- 12.5, Plate-12.6 

and Plate-12. 7). Plate 12.5 showed that infant's play was initiated through series of training 

schedule under mature individuals. One juvenile was seen on the top of telegraph p9st tb 

supervise ascending and descending movements of the infant while and adult female sat 

on the ground to look after the training schedule. Plate-12.6 showed movements of infant 

under the supervision by adult female while Plate-12.7 represented independent swing 

movement of infants. Rhesus infants started to travel independently at 7th week of age 

(Plate-12.8). The infant locomotion curve represented same pattern as exhibited by social 

exploration course. 
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12.3.3 A~tivity Profile of Non-mothers : 
. . 

The process of infant development an~ independence primarily rendered 

by mothers, but in the social group the adult females (Kaufmann, 1966, Rowell et a!, 

1964), males (Deag and Crook, 1974) and juveniles (Berman, 1978 and Smith, 1981) took 

crucial role in the development of early stages' of infants life. Non-mothers especially adult 

females and juveniles took care of th_e infants in the absence of mothers (Plate-12.9). These 

individuals socially approached, attempted to ,contact, touched, hold or carried the infants. 

· Percent different styles of mothering by non-mothers at all the observation hourse are 

shown in Table-12.4. 

12.3.3.1. Attention : 

Attention wa5 the most prominent activity and was continued throughout 

the study period. It had a bimodal distribution with peakes at 7th weeks of early infancy. 

·Non-mothers' (adult female) attention of the group was observed from early stages of 

infant lifc,-but other individuals did not come close to the infants upto the 5th wcck.~hc 

Figure 12.6 showed that in each and every week the attention towards lower ranking infants 

remained below than that of higher ranking infants. Throughout the study period average 

percent attention towards higher ranking infant and lower ranking infant were 27% and 

14% respectively. So, the curve of attention indicated that higher ranking infant got higher 

. priority than lower ranking infant during mothering in a social group. Similar pattern have 

been reported for verventmonkeys (Lee, 1984). Different treatment towards infant regarding 

attention have been reported to be due to dominance of the mother in Macaca mulatta 

(Tartabini and Bartachini, 1980). 

12.3.3.2. Care and Interest : 

All other activities appeared to be somewha~ related to mothering 

non-mothers, for example care and interest were observed during the study period. 

· Pigure- 12.7 exhibited that non-mothers treated male infant and female infant-differently. Similar 
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pattern of behaviour w~ aiso observed in true mother-infant association. The average percent 

interest and care towards female infant were 21% and 10.4% while towards male infants 

interest and care were 25% and 14.7%. So, non-mothers cared and nursed maie infants 

more than female infants. It can be suggested that mothers as well as non-mothers treated 

femaie-infant in different ways from male infant (Rosenblum 1974). Simpson et. al., (1981) 

reported similar observation in red deer. Jt·may be pointed out that mothering and 

non-mother activity were influenced by age, sex, birth order and matemai dominance as 

observed in vervet,rrionkey by Lee (1984) an_d Lancester (1972). So, independency of 

inJant is directly correlated with the gradual decrease of parental investment. 

12.3.4. Other Behaviour : 

Some interesting and important activities were found besides 

· mother- infant interactions and non-mother's activity during development and independence of 

the infant. 

12.3.4.1. Loss oflnfant : 

During observation period six cases of infant deaths were recorded: 

The death of infants was possibly due to accident ; disease or immature birth. Though 

actuai reason was ~ot known. I witnessed one case which has changed subsequent social 

behaviour of a mother (Plate - 12.10). An adult femaie of a group was found busy to collect ., 
food separately while maintaining ·a dead infant at her chest. The infant died two or threb 

days ago and decayed due to high temperature. The adult female hugged the infant with 

one hand carefully and moved around. One of my co-workers tried to separate the 

deceased body from the mother with a stick. She cani.e towards us with vigorous speed and 

then fled away towards a high tree. The mother with deceased infant moved separately 

from other individuals of the gruop maintaining considerable distance. For the next day 

too mother was observed to carry her deceased infant with special attention. 
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·Dodsworth (1914), Prakash (1962) noted females carrying infants 

. long-dead and stated that it was difficult to dislodge them form their mothers. Similar 

observation was also reported by Mukherjee (1969) in rhesus. 

12.3.4.2. Loss of Mother, Orphans and Adoption : 

Loss of mother was.also found during the study period due to runover 

by,a car near 7th mile forest area and the infant of the victimised mother was of 7th to 8th 

week of age. After the mother's death the infant was half-heartedly adopted by an adult 

female of the group. The adopted infant was allowed into foster mother's lap where he got 

grooming and nursing. However, the infant became abnormal and disappeared from the 

group after some time. 

Orphans under one year of age did not survive in free ranging. 

baboons and Japanese macaques. Infants were observed to be adopted by pre-reproductive 

males and females (4 to 5 years of old) in Chacma baboons. But older infants were not 

adopted. In langurs adult males. of the troop and sub·- adults related to the infant after 

assumed caretaker of the orphans (Oppenheimar, 1976). 

Factors influencing infant responses to Joss of mother included 

previous maternal care, availability of acceptance, care givers ·and peer competition 

(Tanaka, 1990). Offspring of all ages tended to have stronger association with their mothers 

than any other individuals (Lee, 1981). Thus; with the death of mother the major associative 

pattern was not lost. 
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table- 12.2 : Percentage of time spent in different spatial and postural states in mother-infant 

association. · 

Week *NC ·v-vc V-LIDC. co FO Pr 

1. 100.0 100.0 04.4 

2. 80.0 91.0 12.0 

3. 66.0 84.0 28.0 08.8 04.8 07.2 

4: 59.0 72.0 45.5 20.8 10.6 10.6 

5. 58.0 65.0 58.0 25.0 30.0 10.0 

6. 52.0 59.0 55.0 30.7 36.7 15.3 

7. 50.0 55.0 50.0 35.0 38.0 23.0 

8. 49.0 49.0 45.6 30.0 45.0 26.0' 

9. 48.5 45.0 42.0 28.0 51.0 29.0 

10. 47.0 42.0 41.0 25.0 51.0 19.0 

11. 46.0 41.0 40.0 23.0 54.0 17.0 

12. 45.0. 40.0 38.0 22.0 59.0 16.0 

13. 44.0 '40.0 36.0 20.0 55.0 14.0 

14. 44.0 38.0 44.0 18.0 60.0 12.0 

15. 45.0 35.0 40.0 17.0 64.0 11.0 

16. 45.0 32.0 38.0 16.0 68.0 10.0 

17. 40.0 30.0 30.0 . 14.0 70.0 08.0 

18. 38.0 30.0 32.0 12.0 72.0 07.0 

.' 19. 35.0 25.0 30.0 10.0 74.0 05.0 

io. 30.0 20.0 22.0 09.0 77.0 04.0 

21. 25.0 15.0 18.0 .08.0 80.0 03.0 

22. 20.0 10.0 15.0 05.0 82.0 02.0 

23. 22.0 06.0 17.0 04.0 83.0 01.9 

24. 20.0 02.0 20.0 03.0 85.0 01.5 

*Index : 'NC' ~Nipple contact, V-VC ~ Vcntro- ventral contact, V-LIDC -· ventro latcrnl and 

- ventrodorsal contact, CO= Contact off lap; FO = Far off, Pr = Proximity ; ' - ' =nil. 

·.· 
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. Table- 12.3 : Frequency of restraining, guarding; rejection, approaching-leaving by mother and 

leaving -approaching by infant of mother-infant association. 

Week *Res. G Rej Apl· ApM Li LM 

1.· 

2. 6.0 4~5 

3. 12.0 7.2 

4. 15.0 9.0 1.0 13.0 3.5 1.0 

5. 10.2 6.0 1.0 2.3 2.0 1.0 

6. 8.0 5.4 1.0 1.8 1.4 1.0 

7. 5.5. 4.8 1.1 1.5 1.0 1.04 
'• 

8. 4.6 4.0 1.1 1.0 1.4 1.0 

9. 4.0 3.6 1.5 1.4 1.0 1.5 1.0 

10. 3.0 2.4 2.0 1.2 1.0 1.0 1.0 

11. .2.5 2.0 2.5 2.1 1.0 1.5 1.0 

12 2.0 1.5 7.8 . 3.5 1.0 2.1 (O 
13. 1.5 3.0 1.7 ).0 1.0 1.0 

14. 1.2 3.6 7.3 1.0 2.3 1.0 

15. 4.2 3.0. 1.0 1.2 1.0 

16. --- 4.8 1.2 1.0 1.0 1.5 

.. 17. 6.0 5.6 . 1.0 1.5 1.0 

18. 7.2 3.0 1.0 1.2 1.0 

19. 7.8 5.7 1.0 1.5 1.0 

20. 8.4 9.0 .1.0 1.2 1.0 

21. 9.2 1.8 1.0 1.5 1.0 

22. 10.8 1.2 1.0 1.0 2.5 

23. 11.5 9.0 1.0 1.5 1.0 

24. 12.8 2.4 1.0 1.04 2.3 

Index :Res.-· Restraining, G- Guarding, Rqj.- Rqjection, Apl- Apprnnching of infant, ApM 

""Approching of mother, Li'"' Leaving of inlimt, LM - Leaving of mother. 
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Table- 12.4 Percent time spent by non-mothers of the group towards infants of low and high 

ranking mothers and male and female infants. 

Week Attention Female infant Male infants 

*IDM ILM Interest Care Interest Care 

I. 10.0 05.0 

2. 12.0 07.0 

3·. 15.0 10.0 

4. 20.0 15.0 

5. 25.0 20.0 

6. 30.0 22.0 10.5 07.5 
' 

7. 55.0 38.0 15.0 13.5 13.5 09.5 

8. 53.0 34.0 18.0 15.0 25.5 13.05 

9. 50.0 32.0 22.5 16.5 29.0 20.0 

10. 46.0 28.0 36.0 19.5 36.6 23.5 

II. . 41.0 25.0 46.5 16.2 43.5 25.8 

12. 38.0 22.0 42.0 25.0 50.7 28.0 

13. 35.0 15.0 37.5 12.6 53.7 28.5 

14. 29.0 14.0 31.5 10.8 49.5 24.5 

15. 28.0 12.0 28.5 07.5 42.6 22.5 

16. 25.0 10.0 19.5 04.5 30.6 18.6 

17. 24.0 09.0 13.2 02.4 26.0 16.8 

18. 22.0 07.5 15.0 02.0 18.6 12.6 

19. 20.0 05.4 17.4 01.8 12.6 09.0 

20. 18.0 03.0 15.6 02.4 09.0 06.0 

21. 14.0 02.4 13.8 01.2 06.6 01.2 

22. 12.0 01.8 12.6 --- 05.4 0.6 

23. 10.0 01.2 10.5 03.6 

24. 05.0 01.0 07.5 01.8 

.. Index : IDM =Infant of dominant mother, ILM = Infant of lower rankirig mother, ' - 'Nil 

' 
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Plate -12.1 :Adult fe~ale encircling her newly infant. Arrow shows mother
infant physical contact. Some infants are out off mother's lap. 
' 

Plate~ 12'.2: An infant sucking nipple of his mothe~. Arrow shows infants' 
nipple. contact of mother. Some infants are out of mother's lap. 

. . 

. ' 

Plate- 12.3: Guarding and protecti~g of an i_nfant by his mother. 



Plate- 12.1 

Plate- 12.2 

Plate- 12.3 



Plate- 12.-1 : Rejt·cting of an infa nt through threatening by his mother. 
Arrow shows running away infant. 

Plate· 12.5: Play trainning of infants through telegraphic post and wire at 
river edge's forest. Arrow shows trainer juvenile on the top of 
post. 

Plate - 12.6: Independent upward and downwa rd mov ement through 
telegraphic wire of infants. 



Plate - 12.4 

Plate - 12.5 

Plate-12.6 
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Plate- 12.7: Independent swinging movement of infants. 

J>.late- 12.ll : Locomotion of rhesus infants on the ground at the morning 
period of a day. 



Plate- 12.7 

Plate- 12.8 
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Plate- 12.9: An adult guarding strictly two infants of a group at a mid-day , 
· period. 

,, 
! 

Plate- 12.10: An isolated adult female who has recently lost her infant on top · 
of a telegraph post. 



Plate- 12.9 

Plate- 12.10 


