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ABSTRACT 

The main objective of this thesis is to define the 

population structure of Shahrestan Nowshahrp Iranp by 

determining whether the population comprises one largep 

panmictic unit or smallp localized breeding clustersp and 

the extent to which the pattern of mobility affects this 

structure. 

This study has been carried out by quantifying the 

nature and extent of migration within and from outside the 

study area. The components of analysis have included the 

past and present demographic structurep the distribution 

and localization of dialects and languages p t,he spatial 

(matrimonial) and temporal (parent and offspring) contin­

uity of gene flowp the orientation of movementp tho extent 

of commonality of surnames and the pattern of relatedness 

and kinship within and among the subdivisions. 

The results have been used to assess the extent to 

which genetic mobility has been determined by geographicp 

demographicp linguistic and cultural constraints placed 

on the breeding size of the population. The consequences 

upon the genetic structure of the population in terms of 

departure from random mating and panmixia and the potent­

ial for genetic differentiation through localp selective 

pressures and random genetic drift have also been projected. 

Inferences from these analyses indicate that the inter­

action of these factors have influenced and determined the 

migration pattern and the extent of the reproductive isol­

ation of the Shahrestan. Shahrestan Nowshahr is not a 

homogeneous unitp but is composed of a series of localp 

partially isolated units with little genetic flow between 

themp thus limiting the size of the populationp contributing 

to deviation from panmixia and conducive to random differ­

entiation of local gene frequencies. The temporal increase 

in tho range of movement indicates the breaking down of 

isolationp due to an overall change in the demographicp 

cultural and socio-economic structure of the populationp 

providing greater possibilities for admixture and genetic 

hom0genoity. 
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MATERIAL AND METHODS 

During the winter of 1980 9 a demographic and migration 

survey was conducted through the distribution of questionnaire 

forms to nine schools in Shahrestan Nowshahr. The schools 

were chosen from all three Bakhshes (administrative sub-division) 

to obtain a random sample of the total population. In total 

1047 questionnaire forms were collectedv yielding information 

on 13098 individuals 9 representing just under ten percent of 

the total population. Of these 29% were from Bakhsh Markazi, 

48% from Bakhsh Chalous and 24% from Bakhsh Kelardasht, which 

represented samples from all the nineteen subdivisions p·_ 111hich 

comprised seventeen Dehestans (conglomerates of villages) and 

two cities. Some of the dehestan were represented by very few 

samples. 

The questionnaire forms \..rere formula ted to cover domor;r11.-

phic and migrational information on the members of each house-

hold. The data consisted of the following. 

1) Respondent's parents 

sex 9 age 9 occupation 9 dialect/language 9 number of marriages 9 

J·birthplace 9 residence before marriage 9 date of residence 

before marriage 9 marriage place 9 date of marriage, places 

moved to 9 date of entrance and departure, place of workv 

whether living or dead 9 surname 9 sibship size. 

2) Respondent's grandparents 

Father's father~s birthplace 9 Father's mother's birthplace. 

Mother 1 s father's birthplace 9 Mother's mother's birthplace. 

3) RnnponrtAntH And the1r nihA 

~) l1 X p a g {:) p b i r t II p l a G u ? w 0 r JqJ 1 fl c u D d n. L {) () r lJ 1 r L ll D d {I L I) I ) I' 

death 9 birth order. 
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In association with this survey 9 which investigated 

the demographic structure of the present population 9 the 

national census returns of 1956 9 1966 and 1976 were also 

used to study the past demography of the Shahrestan. 

The main method of analysis has been based on the 

aggregate results from both sources. Data collected 

were transformed in coded forms to the computer (NUMAC, Computer 

Department 9 University of Durham)9 and statistical analyses 

were made using the SPSS and SPSSX 9 Statistical Packages for 

Social Scientists (Nie et al 9 1975 9 1984). The administrative 

delineation of the population was based on the census boundaries. 

The first chapter summarizes the historical structure of 

the Caspian Provinces and more specifically those of Ostan of 

Mazandaran and Shahrestan Nowshahr 9 through an examination of 

past migrations 9 linguistic and ethnic affiliations 9 geographic 

and administrative boundaries 9 trad~ional customs and communi­

cation networko 

In the second chapter an attempt has been made to explain 

the int~elationship between the demographic and the genetic 

structure of populations 9 and the importance 

of the dynamics and evolution of demographic parameters and 

processes in terms of micro-evolutionary processes. To that 

endg a review of the various mathematical models was ~lso 

made. 

The third chapter is an analysis of the demographic features 

and evolution of Shahrestan Nowshahr during the last thirty years 

in terms of population size and density 9 sex and age structure 9 

marital condition and family structure 9 fertility and mortality 9 
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the geographic origin of the population and the extent of 

migration. 

The fourth chapter examines the prevalence and distribution 

of languages and dialectsp and assesses the relative ethnic 

isolation of the sub-populationsp and its effect on the mating 

patternsof the individuals. 

The fifth chapter is an analysis of the migrational 

bahaviour of the population. The components of marital mobility 

such as endogamy and spatial exogamyp matrimonial distance, tho 

orientation of movementp in conjunction with the extent of birth­

place concordance of parents and offspring and sib-pairs, post­

marital mobility and the overall movement of the population have 

been analyzedp to examine both the spatial and temporal structure 

of gene flowp and its effect on the breeding size of the popula­

tion 

Chapter six examines the pattern of relatedness between 

the sub-divisions using the matrix model of Hiorns ot ul (1969), 

to obtain information on kinship patterns within and between 

them. A surname analysis also provides information on the extent 

of surname localization. Genetic relatedness is also assessed 

through an isonymic anlysisp by the method of Lasker (1977). Data 

on the extent of consanguinity and preferential marriages pertai-

ning to Iran as a whole is also presented. 

Chapter seven presents some genetic and serological data 

on the peoples of the Caspian Provinces. The results are further 

discussed in terms of their association with environmental para~ 

meters such as geor;raphic and socio·"cultural factor~J, pn.::t m:it~r·a L~ 

ionsp prevalence of diseases and diet. 
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The final chapter discusses some theoretical aspects of 

the population structure of Shahrestan Nowshahr and assesses 

the degree of biological isolation and interrelationship of 

the subdivisionso 

In the absence of other available sources. the longitude 

and latitude coordinates of localities have been used to calc­

ulate distannes between themo 

Throughout the analysisg where samples were sufficient. 

data have been presented at three territorial levels: Shahrestan. 

Bakhsh and Dehestano It was impossible to examine the data 

at village level due to the paucity of some samplesa Temporally. 

the data have been studied at two periods: the parental and 

g~andparent~l generationsa Finallyg abbreviations have been 

used to simplify and avoid repetition of several variables 

(see list of abbreviations on page x.\\i). 

The choice of Shahrestan Nowshahr as the area of study 

was primarily because of its geographic locationp situated 

between the Caspian Sea and the Alborz mountain rangesg thereby 

separated from the rest of Irano The area itself is geograph~ 

ically and ecologically dimorphicp presenting a mosaic of rel­

atively isolated settlements distributed at various altitudesg 

and interspersed with various topographical barriers. thus rest­

ricting free movement and admixtureo The variety of ethnic groups 

who reside in the different regions is another important feature 

of the areao The highland terrain is mostly inhabited by the 

Khajevand and Lak Kurds and some of the indigenous population 0 

whfle a mo:ro heterogeneous population inhabits the coastal nnrl 
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urban regions. The final factor to consider is the kinship 

structure of the populationp particularly among the more 

rural and isolated regions of the area 9 where the sedentary 9 

and agriculture lifestyle of the pcople 9 in addition to 

religionp ttadition and ethnicity have had a significant 

influence on the population structure. 

These factors appear to present an interesting structure 

for studying the extent to which they have contributed to the 

demographic and genetic structure of the Shahrestan and the 

pattern of relationships between its subdivisions. 
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CHAPTER ONE 

IRAN 

1.1 THE COUNTRY AND PEOPLES OF IRAN 

The land of Irano which comprises 628 0 000 sq. km. 0 lies 

geologically in the Great Alpine Fold Belt. It is divided 

into three sectionso the major section being the Great 

Plateauo bordered in the north by the Alborz Mountain Ranges. 

and in the south and west by the Zagros Mountains. and in 

the east by Pakistan and Afghanistan. The other two sections 

are the Caspian Littoralp which lies between the Alborz 

Mountains and the southern shores of the Caspian Sea. and the 

Coastal Plain adjoining the Persian Gulf. 

Knowledge of the earliest inhabitants of Iran. based 

on archaeological evidencep suggests that Middle Paleolithic 

remains associated with Neanderthal man and the Mousterian 

culture were found on the western slopes of the Zagros 

mountains of Iran and Iraq. and in the northern parts of the 

Alborz and Hindu Kush Mountainsp Soviet Central Asia and 

Afghanistan. During the period 25.000 to 15.000 years ago. 

the Aurignacian man (Upper Paleolithic) migrated across the 

Mediterranean coastal areas. the Fertile Crescent and the 

shores of the Caspian. According to Carbon=l4 testing. 

remains found in both Hotu and Belt Caveso north Iran. date 

to around 10 0 000 years oldo thus indicating human habitation 

in the area during the closing stages of the last glacial 

period (Sunderlando 1968). 

-: t" 

l -~ . ' ... . J 
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The Indo-Iranian invasions occurred around 2000 BC. 

The invading peoples were the early Aryans 9 who carne from 

Transoxiana and Turkestan. They settled the southern shores 

of the Caspian Sea in what was once called Hyrcania 9 now 

known as Mazandaran (Olrnstead 9 1948). They have been tent­

atively described as Caucasian or Caspian 9 in the absence 

of sufficient and reliab1~ evidence as to their ethnic 

origins (Arberry 9 1953). The Aryans further established 

themselves in the north west of Iran 9 and subsequently spread 

over the Iranian Plateau. From these early settlements, some 

great civilizations arose 9 including those of Elarno Media 

and the Persian Empire itself. Iran once comprised parts 

of Transcaucasiao e~ntral Asia 9 north west Indiao Mosopotflmia 

as well as the Afghano-Persian Plateau. During thia timeo 

Iran underwent various racial and cultural invasions 9 the 

most important of which were the Greek Conquest of Alexander 

the Great in 331 BCo and the Islamic Conquest in the seventh 

eentuty. The main avenue of persistent invasion followed the 

trade and caravan route to China 9 namely the famous "Silk 

Route 11
9 otherwise known as the "Great Khorassan Road". 

Later incursions came mainly from Central AsiaD Turks and 

Mongols invading in the thirteenth century 9 Ottomans and 

Afghans in the sixteenth and seventeenth. 

The peoples of Iran retain a mosaic of racial and 

liguistic characteristics9 a heterogeneous population as a 

result of the inflow of various migrants from many parts of 

tho world and the consequent flight of the indigenous 

inhabitants to refuge areas in the Alborz and Zagros 

mountains. Thuso one may conclude that while the plains 
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became the territory where admixture was greatest 9 the 

mountains have provided isolated areas where different 

religious beliefs 9 old traditionsp customsp languages and 

dialects have evolved and been maintained. Therefore the 

diversity and heterogeneity of the people of Iran is more 

characteristic than their homogeneity. 

Numerically the Persians constitute three quarters of 

the population.The remainder are Turks who are concentrated 

in the north~west provinces 9 descendants of Turkish invaders 9 

and Kurds and Lurs who dwell in the Zagros Mountains and the 

western parts of the Caspian provinces. In addition Ghashghai 9 

Shahsavans 9 Bakhtiaris 9 Torkomans 9 Laks 9 Afshars and Arabs 

are relatively homogeneous groups who are disseminated over 

the countryo The main language is Persian 9 a branch of the 

Aryan languages 9 in addition to the sub~branches of dialects 

iri the Zagros and Alborz mountains and the Caspian Lowlands. 

Turkish 9 Kurdish and Luri are the most frequently spoken 

after Persian. 

Basically three distinct groups belonging to the Aryan 

branch of the family of Indo~European peoples can be distin­

guished: ~he Mediterranean 9 the Caucasus and the Alpine 9 in 

addition to many other groups ranging from the Altaic Torkomans 

in the north-east to the Baluchis in the south-east~ 

The Alborz mountain chain in the north of Iranp runs 

southward from the Caucasus 9 follows the curve of the Caspian 

Sea and crosses Khorassan in north .. east Iran to join the Hindu-Kush 
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and the Himalayasp dividing the high plateau of Iran from 

the lowlands of the Caspian (see Figure 1.1). 

Alborz is a Persian word derived from two Zend words 

signifying 11 high mountains " (Le Strang~~l905). The highest 

peak is Mount Damavand (5671 meters)p situated in the Larijan 

Valley. These mountain ranges are interspersed with numerous 

valleys and rivers •. The majority of the streams flow north­

wards dovm the ravines to the Caspian v1here they have formed 

fertile deltasp of which the plains of Mazandaran and Gilan 

are the largest (Fieldpl939). The Caspian lowlands are low­

lying plains about 400 miles in lengthp but variable in width 

ranging from 1 = 20 milesp and they open into the broad 

Torkomafi Plains in the east. 

The southern coast of the Caspian is not part of the 

Middle East geographicallyp but rather a continuation of the 

North~. Eurasiatic area. It is not like the Iranian Plateaup 

which has been assumed to be the home of Upper Paleolithic 

manv but similar to the south of Francep Italy and Spain 

which were the sites of Neanderthal man (Noushinpl975). The 

mild and temperate climate of the area in addition to the 

existence of numerous caves (Mahjouripl966)p and the import­

ance of forests and wood (Noelpl921) provided a suitable 

environment for Neanderthal man. Coon (1957)D suggests 

that in the favoured climate of the southern shores of the 

Caspiano Mesolithic man profited from the abundance of game 

and waterfowl available to him in early post~glacial timesp 

and practised agriculture and late~ animal domesticationD at 

a time which seems to have been earlier than has been recorded 

el SI:There. 
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Archeological studies by De Morgan (1896) in Lankeran 

in the Russian Talish areap has drawn attention to the geo­

graphicalp archeological and anthropological similarity between 

the above~mentioned area and the Caspian Coasto The above 

evidence comes mainly from the existence of 'Dolmens' or tombs 

which might indicate associations between Europe and Asia in 

terms of racial affinity and migrationso 

After the Ice Agev the southern coast of the Caspian from 

the north-east to the north-west was an available and possible 

passageway to the flanks and coast of the Black Sea (Yousefiriiap 

1977~ and Mahjourivl966)o Excavations of two caves of Hotu 

and Belt in Behshahr arc indicative of Nnolithic oriRinc and 

widespread migrations from the Caspian coast to the Mediterra­

nean shores (Sunderlandvl968t Noushin 9 1975). Mojtahedzadeh 

(1973) 9 states that the Aralv Black and Caspian Seas are remants 

of a much larger sea called Tethys 9 which later separated and 

underwent changes in various geographical aspectso 

The Caspian Littoral is divided into two belts~ the mari~ 

time edge comprising low marshy 9 semi-penetrable jungle clad 

plains 9 which stretches to the mountain basep varying in distance; 

Whe elevated and forest clad regions. Among the recesses of 

the three ranges are the 9yelaghs 9 or summer quarters situated 

in the open place of the forest zone and on the slopes of the 

mountains 9 whereas the lowland people depend upon herds and 

flocks a 

The 6limate is temperate and humid in the lowlands caused 

by the mountains that act as barriers to the clouds that drift 

to the south by the northerat windsv and thereby descend as 

mist and rain on the lowlandso The humidity and dampness has 
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also been associated with various diseases and hemolytic 

disorders. In the elevated mountainous valleys the climate 

is cold and is a major cause of the winter and summer migrat­

ions between the coast and the highlands. 

The Caspian provinces 9 namely Mazandaran and Gilan 

(see Figure 1.1) 9 differ substantially from all the other 

provinces of Iran. They are mountainous 9 abounding in 

forests and adapted to a variety of cultivation and 9 owing 

to the barrier of the mountains and difficulty of movementp 

have remained relatively isolated. 

The Caspian area has been the territory of invaders and 

Asiatic militants from both the east and the west; in addition 

to th~s the policy of forced sedentarization and mass resettle­

ment of tribes by various monarchs 9 either to disperse loca­

lized power or to employ the migrants for protection of the 

regions or as resistance to tribal upheavals? have introduced 

non=native populations to these areas at different periods. Sop 

in addition to the aboriginesp there are various other tribes 

disseminated throughout the area. The Abdol-Maleki~ who speak 

Kurdish 9 were transplanted numerous times to Nour 9 and were 

further moved to Sari. The Khaj evand Kurds 9 vrho speak Kurdish 

and Turkishp were brought over from Kurdistan and Luristan 9 

and settled in western Mazandaran; they are mainly from the 

Allialahi sect of Islam. The Laks are a large tribe subdivided 

into many families and are widely dispersed 9 but their main 

.principal seats are in Fars and Luristan; they are original 

Peroians and speak Lurish and Kurdish 9 and also belong to tho 

All:l.n.ln1d nnet. Othor t.ri.hoFl t,u•o tho Gir·yn.l:lup Ontttlllwp 

Jahanbeglus and the Imranlusp who are of the Kurd-o-Turk tribus. 
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According to Sir Justin Scheill (1856) 9 the former constituted 

the most important tribe in Mazandaran. The remaining incomers 

have been a few BaluchisD Afghans 9 Armeniansp Georgiansp Mongols 

and Taleghanis. The majority of these tribesmen were trans­

planted by Agha Mohammad Khan Qajar in the eighteenth century. 

Prior to him some colossal resettlement was effected by Shah­

Abbas and Nadir Shah in the seventeenth century (Perryp 1975). 

The Qajars9 who originated from Turkestan and numbered about 

two thousand families 9 designated Asterabad in east Mazandaran 

as their principal place (Morrier 9 1815; Rabino 9 1928). Many 

of the non-indigenous tribes have to some degree mixed with 

the local people 9 with the exception of the Kurds and the Lurs 

who have retained their language and culture to some extent. 

1~3 MAZANDARAN AND ITS BOUNDARIES 

Mazandaran lies geographically between 36° and 39° North 

0 60 . and 51 to 5 East. It was formerly known as Tabaristano 

a district forming part of the old province Farshwadgar 9 

which comprised Azarbaijan 9 Ahar 9 Gilan 9 Deylam 9 Tabaristan 9 

Ray 9 Ghom 9 Damghan and Gargan (Rabino 9 1928). Tabaristan 9 

which in the local dialect signified "mountainous land 11
9 

comprised its own subdivisions; Royanp Amol 9 Sari 9 Tamiseh 9 

Mamatir 9 Natel and Kalar. Royan was an ancient mountainous 

area located in the western part of Tabaristan. Its name 

is mentioned as 11 Raoidhi ta 11 and 11 Royishmand 11 in the Avesta 9 

~acred writings of the Zoroastrians. Two important areas 

within Royan were the cities of Kaj e (or Koj our) and ~1azan 

(Amoli p 1969). 
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Royan was the border district of Mazandaran and Deylam 

and was further subdivided into regions~ Natelkenar(Nour)p 

Kojour 9 Kelarestaghp Taleghan 9 Tonekabon and Lora. The plains 

capital of Tabaristan was Amol in the lowland 9 and the mountain 

capital was the old city of Royan 9 which was also called 

Shahrestan (Noushin 9 1975). Royanpwhich later changed its name 

to Rostamdar~ became equivalent to the western borders of 

Mazandaran 9 comprising Taleghan 9 Tonekabon~ Kelarestagh 9 

Kojour and Nour. The area called Mazan was at its center but 

it is not certain whether it is the same area as the present 

Marzanabad. In the thirteenth century the name Tabaristan 

became obsol~te and was replaced by Mazandaran. Originally 

it was called 1 Muz=andarun 1
9 Muz being the name of a mountain 

on the confines of Gilan in the east 9 and andarunp meaning 

within the area (Rabinopl928). It is also possible that 

Tabaristan was the name of the highlands 9 and.Mazandaran that 

of the lowlands. Before the final divisions 9 Tonekabon 9 

Kelarestagh and Kojour became intergrated into one unit called 

1 The Triple Canton 1 or 1 Mahal-i-Selas 1 (Rabino 9 1913;Fortescue 9 

1920). It is not certain whether Nou~ which had regions over­

lapping with Kojourpwas also considered as part of this canton. 

The firial changes in these divisions were made in 1938p 

and the present boundaries were established at that time. Now 

the Caspian Littoral has two administrative provinces which 

are Gilan and Mazandaran in the west and east respectively 9 

and they are territorial divisions reflecting geographical 

divisiotis. 
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1.4 SHAHRESTAN NO\IJSHAHR 

Presently the province of Mazandaran is divided into 

ten shahrestans(administrative divisions)p as follows from 

west to east: Tonekabonp Nowshahr 9 Nour 9 Amol 9 Babol 9 Ghaem­

shahr9 Sari 9 Behshahr 9 Gargan and Gonbad-kavouss (Fig. 1.2). 

Sbahrestan Nowshahr is situated in the western part of Mazan­

daran9 and is bordered to the north by the Caspian Sea 9 in 

the west by Shahrestan Tonekabon 9 and in the south and east 

by Shahrestan Nour. It is divided into three Bakhr.hes or 

administrative units: Bakhsh Markazi {Central) 9 Bakhsh Chalou~-;p 

and Bakhsh Kelardasht. Each Bakhsh contains 9 Dehestans 1 which 

are conglomerates of 0 Dehs 1 or villages (Fig. 1.3). 

Bakhsh Chalous had a wider limit than it has presently; 

it cohtained two regions: The Yelaghs 9 which were the moun­

tainous regions 9 and the Gheshlaghs (winter q~arters) which 

comprised the coastal plains. Now it is limited mainly to 

the plains , and some of the adjacent villages are located 

at higher altitudes. This Bakhsh extends along the coast fro1r1 

tha Namakabroud River in the west to the Chalous River in the 

east 9 which separates it from Bakhsh Markazi; in the south it 

extends as far as the most northernly mountains of the Alborz. 

It contains two areas, namely Chalous City situated in the 

plains of KelarestaghD and Dehestan Kelarestagh itself. The 

Ghalous river crosses right through the city, but settlement 

is ma~nly orientated towards the western side of the river. 

Many of the adjacent villages which were scattered in the area 

have now fused together and are a part of the city. 

Chll,lOlw t~;ity :l.s a new city hu:i.Jt flurtng tho J920 1 r. 9 nnd 
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it became highly populated when the Textile Industry was built 

in the 1930 1 so Most of the labour force came from Gilanp but 

also from various other places in the country. Later the town 

developed and became one of the centers of attraction for the 

rural people because of the social facilities it provided. 

It also became an attractive resort area for tourists mainly 

because it was the nearest sea-side place from Teheran. 

To the east of Chalous river 9 Bakhsh Markazi beginsD with 

the plains and valley of ancient Kojour at its center. It i:; 

bordered in the east and south by Shahrestan Nour ( an ancient 

principality ) 9 and in the north by the Caspian Sea. Topogra­

phically it is divided into two regions~ coastal and mountainous. 

It is subdivided into t1..,relve Dehestans: Humeh 9 Kheyroud=kenar? 

Chalandar 9 Alavikola 9 KalrudpeyD Kachrestaghp Baladeh-kojour? 

Tavabe=kojour 9 Kouhparatp Kalej 9 Zanouss~RostaghD and Panjak­

Rostagho The first six dehestans are coastal 9 and the rest are 

located in the foothills and the valleys of the mountains. 

Nowshahr city is located in Dehestan of Humeh. Before 1930 it 

wa·s only a small village called Dehno 9 but it later became a 

vital portp and it is presently the administrstive center of 

the Shahrestan. The climate varies according to the type of 

te~rain 9 from temperate and humid in the coast to extreme cold 

in the mountains. 

The t~ird Bakhsh is KelardashtD which used to be a part 

of Kelarestagh. It- is situated in the elevated regions of the 

S~ahre~tanp and in the foothills of the mountainso It contains 

four .d~hostans: Kolardashtp Biroun-Bashmp Kouhestnn~Shnrgh 

and Kouhestan=Gharb. Most of these regions are situated in the 

western side of the Ohalous River 9 while a part of Kouhestan­

Shargh extends to the east side of the river. These regions 
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which are located in the heights of the mountain rangesp 

have always constituted the most impassable areas of the 

Alborz mountains. Apparently in the past important settle­

ments existedp the evidence being mainly from various cemete­

ries and forts. The inhabitants of these areas are mainly 

Kurds and Laks 9 who migrate to the Chalous valley in the 

winter months. 

The new boundaries are based upon the importance of 

ecology and geographyp but they also reflectp to some degreep 

the older boundaries. Both Bakhsh Markazi and Bakhsh Chalous 

are almost equivalent to the more ancient division of Kojour 

and Kelarestagh respectively 9 with Bakhsh Kslardasht being 

ihcorporated into the latter. One of the main reasons for 

such a division must have been the existence of the Chalous 

Ri'ver separating these two divisions. Rivers large and 

small have had an important influence upon the type of 

settlements withing the Shahrestanp in addition to their 

effe6ts on the lifestyles of people in terms of movement and 

their subsistence pattern. The Chalous Riverp which has its 

source in the heights of Dalir and Kandevan in the southp 

passes through the city of Chalous and flows into the Caspian. 

It is an important source of irrigation for the low-lying 

plains. The next important river is the Sardabroud Riverp 

originating from the mountains of Takht=e-Soleiman in Bakhsh 

K~lardashtD and runs through the plains of Kelardasht. 

Fina1RYP the Zanouss Riverp in the Dehestan of Zanouss-Rostagh, 

originatihg from the mountains of Nour in Kojourp waters the 

plains bf Kojour (Fig. 1.4). Numerous rivers and streams run 

through the Shahrestanp further impeding movement and communication. 
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l o 5 TRIBES AND INHABITANTS OF MAZANDARAN AND NO\vSHAHR 

Of the ancient tribes of Mazandaran and the Caspian 

provincesp there is very scanty and ambig.ous informationo 

According to the Avesta and mythical referencesp the early 

and indigenous tribes of Mazandaran were the 'Div' 9 who 

were Pre-Aryan 9 and were given th~s name by the early Aryans 

(Mahjouripl966;Noushinol975)o Strabo (l912~and Field (1939) 

refer to the 1 Dahae 1 or 1 Daans 1 as the nomads of the Caspiano 

The 1 Mazan-Div 1 seem to be the earliest inhabitants 9 and the 

word itself finds its root in the Pahlavi language 9 which 

is itself from the Avestao Mojtahedzadeh (1973) 9 states that 

early inhabitants were not subdued very easily by the Aryansp 

and the dimorphism of the races in terms of religion and social 

attributes 9 might have resulted in the flight of these pre­
vemote.. 

Aryans to the more/\areas in the mountaino 

The early Aryans who arrived in these areas 9 themselves 

comprised many sub-brancheso The 1 Amards 1 or 1 Amardi 1 or 

1 Mardan 1 have been suggested to be the first Aryans who settled 

in the various localities 9 and were of Mazandarani origin 

( Yousefinia 9 1977)o The name Mazandaran can derive from the 

1 Mardanderoun 1 tribe or alternatively from the 1 Amard 1 territory 

( Mahjouri 9 l966)o The next important tribe were the 1 Teypour 1 

also referred to as Mazandaranio It is not certain whether 

they were contemporary with the Amards or replaced them latero 

Noushin (1975) states that the name 1 Teypourestan 1 o comes from 

the name of the tribe. Strabo (l912)o mentions the 1 Teypourans 1 

living amidst the Hircanians and the Aryans 9 Braund the consto 

Another suggestion is that the Amards were conquered by 

* transo HS Hamilton & W Falconer 
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Alexander 9 around 330 BC 9 and later resettled by the Parthians 

in 176 BC 9 and subsequently replaced by the Teypour tribe 

Rabino 9 l928). 

The chronology is not very clearp but it is possible 

that the Div were the indigenous group and pre-Aryan 9 and were 

later joined by the Amards and the Teypoursp with possible 

admixture and racial association between them. Noushin (1975), 

states that the Div were settled in the present regions of 

Amol, Nowshahr and Tonekabon 9 while the Teypours resided in 

Behshahr 9 Sari and Ghaemshahr, further to the east in Mazanda­

ran. Strabo (1912) 9 also refers to the various additional 

tribes that inhabited the Caspian coast, and who gave their 

name to the territories they occupiedg these tribes are the 

Hiracanians 9 Caspii 9 Mardian 9 D~opicip Kadousip Galaep Vittip 

Parhasi, Sacae and Anariacae. The Khazar tribe is also 

mentioned as a Central Asian Turkish group 9 who came down the 

Volga to the western flanks of Mazandaran ( Mojtahedzadeh 9 1973). 

Marashi (1966) 0 regards the Sukhra group as the forefathers 

of the original Mazandarani people 9 who settled in Natel, 

Rostamdar 9 Kojour and Kelarestagh. Although the sources of 

information are unclear 9 it can be deduced that the earliest 

indigenous folk of the area might have been a composition of 

pure Caspian and Aryan racial stock, or the Mazan=Aryan race. 

Most of the natives might have migrated to the mountains to 

escape invasions 9 ~ecame isolated, and according to various 

Iranian researchers it is in the mountains that the pure 

Mazandarani are to be sought. According to Yousefinia(l977), 

obvious differences exist in the physical characteristics 

of the inhabit.ants of the two regions (the plains and the 
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mountain~9 and the causes could be historical events 9 migrat­

ions9 and environmental associations with diseases. 

Various independent kingdoms were established in the 

Caspian areas of which Mojtahcdzadeh(l973) and Noushin(l975) 

quoting Ebn-Esfandiarp name the Bavandianp Gavbareganp Ostandar 9 

and Marzban. The Ispahabads of Tabaristan were the native 

rulers in the Alborz mountains who ruled independently for 

a century after the arrival of the Arabs. Rabino (1913) states 

that the inhabitants of Tonekabon 9 Kelarestagh 9 Kojour and 

Nour 9 who were formerly part of Rostamdar 9 did not consider 

themselves as Mazandaraniv and the Mazandarani themselves 

regarded them as Gileks (from Gilan). 

Due to the resettlement of tribes in Mazandaran 9 the area 

comprises a heterogeneous population. In Shahrestan Nowshahr, 

apart from the native Mazandarani 9 the main predominant 

tribes are the Khajevands and the Laks who were brou~ht over 

from Azarbaijanv Kurdistan and Luristan in the eighteenth 

centuryo In the three districts of Nowshahr these two tribes 

have occupied the yelaghs in the foothills of the mountains 

( Rabinovl913~Fortescue 9 1920;Noelpl921). These mountainous 

valleys are situated in the districts of Kojour and Kelardasht. 

These same tribes have also been resettled in the adjacent 

Shahrestan of Tonekabonv in the west. In Kojour the Khajevands 

reside mainly in Foul (Dehestan of Zanouss-Restagh). Noel(l921) 

refers to Foul as a strong Khajevand stro~hold. They also 

inhabit the villages of the Dehestan of Kelardasht. Fortescue 

(1920)P states that the tribes of Mn~nndaran woro poworf11l 

during the reign of Nassir~oldinshah 9 but internal cohesion 

between the different sections wuo loose 9 and though the 
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Kelardasht and Paul chiefs were interrelated 9 it was weak and 

there were ill feelings towards the Kojouris. 

Other tribes in Kojour are the Turks 9 who were transplan­

ted by.Fatali~Shah from Turbat-i-Sheikhjami 9 and presently 

reside in the village of Varazan (Wellsp 1898). In Ch~lous 

the tribes are more varied 9 but they have assimilated with 

the original inhabitants 9 and comprise the Gileks 9 Tonekaboni 9 

Taleghani 9 in addition to migrants from other parts of Iran. 

According to the Institute for Malaria Eradication (1981) 9 

the inhabitants of Shahrestan Nowshahr constitute Khajevands 

and Lakks (8-10%); Gilaks (20%) 9 who are mainly from Rasht 

and its vicinityp and came around sixty years ago 9 and reside 

mainly in the cities of Nowshahr and Chalous; Turks (2-3%) 9 

who arrived twenty to twenty five years ago; Taleghanis (2-3%) 

who came around fifty years ago 9 and reside in Chalous; Ghomi 

(5-10%) 9 who came from Ghom 9 Kashan and Yazd 9 and reside in 

Dehestans of Kojour and Kheyroudkenar. 

1.6 OCCUPATION 

The main occupation in Shahrestan Nowshahr is agriculture 9 

and the chief product is rice. The plains inhabitants also 

depend on fishing which produces an important part of their 

diet. In the mountainsD it is mainly pastoralism in addition 

to the cultivation of wheat and millet 9 and cattle and sheep 

constitute the principal source of wealth. The herders are 

transhumant between the yelaghs and the gheshlaghs. In the 

mountainous plains of Kelardasht 9 the Khajevands and Laks 
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supplement their subsistence with home~made industries 9 such 

as gilims (coarse carpets) and jajims 9 made from wool. Dairy 

produc~s from the hills of Kojour are brought down to the 

lowlands to be sold. As in earlier times there is an associa­

tion between the coastal and mountainous areasp through the 

tradition of seasonal migrations when goods are bartered. In 

Nowshahr and Chalous cities it is mainly small retailers and 

government servicemen. In the tourist seasons many migrate 

from the rural areas to the cities as labourers in hotels, 

restaurants and various other jobs. 

1.7 ROUTES OF COMMUNICATION 

The geography and ecology of the Caspian regions have 

always constituted a major obstacle to a wider ranf~B of movement 

and contact. The existence of numerous rivers 9 the hazardous 

passes and the ruggedness of the terrain 9 have been cotributing 

fa~tors toi.the isblation of the vi1lages 9 in addition to being 

hindrances to development. Before 1940 the roads were muddy 

ditches 9 and pack~mule and horse formed the only means of 

transport. Rabino (1910)p claims that there were no bridges 

on the main rivers and most of movement was by foot or with 

track animals. These difficult roads also formed the trading 

route between the capital and the Alborzo where most of the 

trading took place. Other older routes were a consequence of 

the varibus invasions of the Caspian provinces. One summer 

route from Teheran to the north was available 0 but could not be 

used in the winter due to snow and avalanches. There were 

also routes that connected western Mazandaran to Gilan in the 
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east and Asterabad in the west; but it was through thick 

forests and passage was dependent on the state of the rivers. 

Within Ghalous and Kojourp few minor roads existed to connect 

the few·hamlets and villages. 

During the Saffavid and Qajar dynasties some roads were 

constructed 9 which enabled more contact between the lowland 

and hi ghlandp where charcoal and rice vrere exchanged for 

dairy products and woollen material. Between 1930 and 1940 

many roads and br~dges were constructedp due mainly to the 

rapid growth of Tehranp which created a two-way movement in 

trade and compolmdedl, the effect of a steady r.10vemen t of 

people into Mazandaran from the west. 

At present an almost permanent roadp built in 1933p 

connects Tehran to Ch~lous City via the Kandevan passes. In 

Marzanabadp situated twenty-five kilometres south of Chalous 9 

a minor route branches off the Chalous road and goes westward 

for twenty-four kilometres to villages in the mountains of 

Kelardasht. This route continues into the adjacent Shahrestan 

of Tonekabon. In Doab~ just north of Marzanabad 9 another 

minor road goes eastwards for fifty-seven kilometres to the 

plains of Kojour. It also routes to the villages of Lashak 

and Veysarp finally reaching the Shahresan of Nour in the east. 

From Chalous City there are asphalted roads that run along 

the coast into the Ostan of Gilan in the west 9 and to the 

eastern borders of the country. In Alamdehp the last village 

in the eastp a minor route passes through the mountains and 

forests for twenty-six kilometres to reach the coal mines of 

Galanderoud and further on the Kojour Valley. This route 

once held a special economic significancep boing the route for 
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Chalous, since it provided passage for the fuel needed 

for the Textile Industry. The textile industry was itself 

a major cause for the construction of roads and bridges 

between Nowshahr and Gilan, mainly for the transportation of 

silk. The Chalous Bridge was built around 1953, and it connects 

Chalous and Nowshahr cities which are nine kilometers apart 

( Fig. 1.5 ). 

The construction of new roads and bridges, in addition 

to minor roads within the interior of the region. has inevita­

bly allowed more contact and exchange between the isolated 

hamlets and villages. As a result of this, some areas have 

become important centers as market or administrative centers. 

In general, there exists an intricate network of routes within 

the Shahrestan, and it the consequence of agricultural product­

ivity and its beauty as a resort area attractinr, miGrant and 

visitors, and finally the emergence of market towns, all 

contributing to the economic development of Nowshahr. 

1.8 SOCIAL CUSTOMS AND TRADITIONS 

The kinship system of the Persian village is cognatic 

with strong preference for cousin marriages ( Spooner,l966). 

Marriage·follows the old tradition of the extensive family 

and patrilocality. The four priciples governing marriages are 

as follows~ a) Generality of marriage and its universality 

which finds its origin in the religious teachings; b) Prococity 9 

or early marriage 0 due to economic necessity and social consid~ 

erations 9 which is evident in the rural areas where a higher 

proportion of both sexes marry at an earlier age; the limit 
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of age at marriage is 15 and 18 for females and males 

respectively? but the context of the law is rarely observedp 

(Moezi~ 1967i:Behnamp1968)o, The reasons for early marriage are 

mainly the importance of bondage and interdependencep as a 

socio~cconomic necessityp in addition to encouragement given 

to marriage and production of childrenp who constitute an 

important section of the labour force; c) Polygamyp which is 

more prevalent in the urban areasp because of the more subs­

istence hardships in the rural i: d) Endogamy and consanguinity, . 

which are widely ~ctised in the rural villagef. One main 

reason for the high rate of marriages of relatives is the 

geographical features which dictate the zone of marriage and 

limits movement and contact between the villages. Other reasons 

are social factors which encourage a closed economy and the 

strengthening of family relationships. These religiousv socio­

economicv and geographical factors have exerted considerable 

influence on the pattern of relatedness between the inhabitants. 

Sociological changesv industrialization and urbanizationv 

during the last forty years have transformed the structure 

of family tradition and the principles governing conjugal life. 

So~e social factors are the mass exodus from the rural to the 

urban centresv better education 0 military servicev and more 

independence of women changing marriage principles and fertilityv 

and a transition from the extended family to the nuclear family. 

The prevailing social customs and tradition have also been the 

result of the settlement patternso 
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lo9 SETTLEMENT PATTERNS AND MOVEMENT 

The disposition of relief and water supply has been the 

main determinant of the geographical distribution of the 

population. and their pattern of settlemento Most settlements 

have been orientated towards the exterior or interior of the 

mountainsp on the foothills and in the valleys and plainsp 

where water and temperature has allowed optimal conditions 

for cultivationo The Caspian coastal provinces are the most 

populated regions of Iran apart from the Zagros regionso 

The delta plains formed at the mouths of the Caspian rivers 

have been very densely populated s:i,nce water has been used 

for irrigationo In Shahrestan Nowshahr 0 two thirds of the 

population reside in the rural areaso Population density 

is also very high in the littoral near the foothills and in 

the broad valleys of Kojourp Poul and Kelardashto 

The 1 Deh 1 is equivalent to a small villar~e p and is tho 

centre of habitation as well as the economic unit of agric­

ulture and consumption p a great majority of the rural population 

resides in these unitso It also constitutes a social unit 

and most frequently consists of related personso The villages 

of the north are mainly of the scattered type 0 where settle­

ments were at first small due to difficulties of soil clear­

ancep but most of the hamlets and dehs have fused together 

to comprise dehestans or conglomerates of dehso On the coast 

the settlements are more continuouso while in the mountains 

the villages tend to bo more closely knj.~,t and d:i.nt:ributnd 

discontinuously a 

As the result of agrarian reform and various social and 
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economic changes during the last thirty to forty yearso there 

has been a change in the state of villageso which are now 

being transformed and which will inevitably influence the 

subsistence patternp the mode of living and demographic 

composition of the rural population in terms of sexo age 

and the cognate system of relationshipso Most importantlyo 

the emergence of new towns 0 which are simply industrial 

settlementsp have attracted migrants from the rural and 

isolated villageso Manufacturing 9 resort or administrative 

centres such as Chalous and Nowshahr have grown very rapidly, 

producing an urban population whose members consist mainly 

of formerly rural peopleo In additon 9 more voluntary settle~ 

ments in the townso mainly in search of jobs and bettor 

social and economic standards 9 have drawn migrants from the 

mountainso resulting in regional depopulationo 

lolO CENSUS RETURNS 

The first general census of Iran was conducted in 1939-40 

by the Iranian Ministry of the Interior 9 which provided an 

estimate of the population of Iran without any details on 

birth and death rates and other vital statistics (Firoozio 

1977)~ The first national census was undertaken by the 

General Department of Public Statistics 9 affiliated to the 

Ministry of the Interioro in 1956o It comprises detailed 

data on ageo sex 9 marital statuso migration and socio~ 

economic characteristics of the populationo According to 

the Parliamentary Act that established the Statistical Centre 

of Iran 9 a population and housing census was to be conducted 
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every ten years. The 1966 and 1976 censuses provided a more 

detailed profile of the total country 9 each Ostan and 

Shahrestan. Attempts were also made to produce new concepts 

and methods of improving the data (Statistical Centre of 

Iran 9 1 9 7 6 ) • 

Prior to these periods a variety of sources were used 

which were mainly estimates of travellersp geographers and 

diplomats based on the local rulers' info~~ation on the 

number of housesp tentsp etc. Statistics were also collected 

in the Achaemenid Periodp but was limited to army and taxation. 

With regard to vital statistics 9 in 1926 a decree was 

approved regarding vital registrationp implemented in 1928 

as a Civil Registration Officep which covered only Teheran; 

in 1940 a new code was usedp which necessitated the registration 

of births and deaths 9 sponsored by the Ministry of Health. 

The most important earlier demographic checks on the 

population were famine 9 plague and cholera which periodically 

greatly reduced the population. 

1.11 CONCLUSION 

In summaryp it can be said that the history and cultural 

roots of Iran are as varied as its peoples. The geographic 

composition of the country has created relatively isolated 

population enclaves with distinct ethnic and linguistic'· 

affiliationsp This is particularly evident in the Alborz 

and Zagros mountains. Only in the last forty years have 

detailed statistics allowed people to study changes in the 

structure and compostion of populations within Iran. 
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APPENDIX A 

SUBDIVISIONS AMONG THE KHAJEVAND AND LAK TRIBES 

KHAJEVAND SUB-BRANCHES 

In: Ko.j our 

Siahserani 
Sharafrud 
Shahsavand 

LAK SUB-BRANCHES 

In: Kelardasht 

Karak 
Delphany 
Turk 
Nanakali 

Paul Kelarestagh 

Garussi Sangzorali 
Kurdistani Malamiri 
Kakavand Kermanshahi 

Tork 



CHAPTER TWO 

THE DEMOGRAPHIC AND GENETIC STRUCTURE OF POPULATIONS 

2.1 DEFINING MENDELIAN POPULATIONS 

Population genetic studies aim at understanding the 

causes underlying the spatial and temporal genetic differen­

ces observed within and between populations in physical and 

bio-chemical characteristicsp such as anthropometric measure­

mentsp blood-group polymorphism and susceptibility to various 

diseases and physiological disorders. These biological 

diversities have been interpreted as ad~ptive responses by 

the population to the environmentp and it is upon these 

variations that evolution operates through the mechanism of 

natural selection to ensure the survival of the most adaptive. 

The biological significance of these studies has encouraged 

more research into the factors that produce regional differences 

in the genetic ~omposition of p~pulations. Since genes as 

units of inheritance can only be understood in an ecological 

contextp it is necessary to study the geographyp historyp and 

the demographic stTucture of populations. 

On observing genetic variation on a geographical scale 

a systematic gradual change is evident in gene frequency 

distributionsp this clinal component as opposed to sharp 

divisions is indicative of gradual gene flowv and is very much 

jnfluanciod by the eeogrBphic distance thnt Bnparntun thn 

rogionsv tho extent of noloction intonuitieo and historicul 
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migrations to these areaso The geographical distribution 

of humans is not regular and random 9 and topographic barriers 

like mountains 9 rivers and uninhabited spaces 9 or social and 

cultural factors such as ethnicityp religious9 linguistic and 

dialect differences are influential in producing regional 

genetic differentiationo These factors constitute important 

barriers to movement9 impeding gene transmission and further 

contribute to the sub-division of populations into clusters 9 

within which some degree of biological and cultural similarity 

existso 

These population clusters or demes (small endogamous group) 9 

are usually the smallest unit in the hierarchy of Mendelian 

populationso It is not very simple to define and recognize 

these Mendelian unitso They may be considered as a hierarchy 

of groups at different levels whose rank depends upon changin~ 

degrees of relationship (Boyce et al 9 1971; Kucheman and Harrison 9 

1972)o Dobzhansky (1955)p defines ~~endelian anti. br·Hedhlf~ tndl.:; 

as 11 a reproducing community of individuals who share a eornmon 

gene pool 11 o These breeding units have important evolutionary 

implications for population geneticists 9 since micro-evolution 

operates at this level 9 and it is the accumulation of genera­

tional changes and reorganization in the genetic composition 

that leads to the broad phylogenetic changes and macro~evolu~ion 

(Johnston 9 1973)o Lasker describes evolution as a change in 

the frequency of genes in a breeding population by the inter­

action of mutation 9 natural selection 9 random genetic drift 9 

admixture (gene flow) and inbreeding. (Lasker 9 1954), 
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Hardy-Weinberg 9 s mathematic~l model examines and predicts 

how frequencies of genes and their combinations remain at 

genetic equilibrium from one generation to another in Mendelian 

populationso Their theorem is based on a number of assumptions 

that rarely conform to real populations. The major criteria 

are large size 9 random mating 9 no differential fertility (equal 

potential for contributing to the next gene pool) and mortality 

(random survival of all offspring)v non-overlapping generations9 

no differential selection(identical fitness) and no mutation. 

Since these criteria are not met and systematic forces operate 

to disturb the genetic equilibrium. expectedp most genetic 

studies aim at understanding the causes for the disequilibrium. 

Factors that tend to deviate from the expected genetic 

contuinity are varied and interrelated. They are different 

selective regimes 9 genetic drift 9 socio-cultural factors that 

dictate the mating system 9 historical events 9 geographical 

fabtors and the size of the population. G~aetic drift operates 

v.ery strongly in small populationsv or if the population is 

sub-divided into genetically isolated subgroups. It is a 

sampling process by which the stf.aaequent generations may differ 

by chance in their proportions of hereditary traits from the 

previous generationa This happens either through intergeherational 

gametic sampling 9 or through the 1 founder effect 1
a The latter 

effect is caused either by the 1 Bottleneck-effect 1 £ .e :a s.ocially 

systematic process of f:ksion and fusion (Kemptonp 197l;;Fix 9 1975 

1978) or the 1 Headman-effect 1
9 agajn a social system that causes 

differential contribution to the gene pool where ~arge contri-

b~tions by heads of v~llages to the gene poolp through the practise 

of polygamyv can cause random effects (Underwoodp 1979). These 
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random fluctuations of gene frequencies in the process of 

gene transmission can result in the transfixation of certain 

alleles and the consequent loss of othersp and renders the 

population prone to selective pressures. In addition to the 

small size of the population 9 the mating system could prohibit 

marriages outside a biological and cultural range 9 consequently 

leading to inbreeding. Non-random mating violates the required 

condition of panmixia 9 with the predictable genetic consequence 

of changing the genotype distribution. Genotypic assortative 

mating and inbreeding (preferential matings between related 

individuals) produce different conditions for natural selection 

to operate 9 since more autosomal homozygous combinations appear 

in the population (Schull 9 1972-). 

Another mechanism that acts to counter-balance the effect 

oT drift is gene flow 9 ~esulting in the transmission of gene£ 

from one population to another and reducing the genetic varia­

bility between formerly distinct breeding units 9 as well as 

producing new genotypic combinations. So while drift and 

and inbreeding accelerate genetic differentiation and create 

genetic enclaves 9 gene flow and migration slows the process 

and reduces the effect of selective pressures. 

Other than these evolutionary mechanisms 9 the demographic 

structure and evolution of populations are important as a basis 

for analyzing the genetic structure and for determining the 

effects of evolutionary forces upon the population (Spuhler 9 l959; 

Sutter 9 19638, Ward and Weiss 9 1976). Demographic parameters 

such as population size and densityp sex ratio 9 age cornposition 9 

nUmber of births and deaths 9 pattern and distribution of settle­

ments and religious and cultural faetors 1n term~~ of bohn.v:Lollr'lll 
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patterns that determine the nature of movement and mate 

selection 9 determine to a large extent how genes are distri­

buted and combined in populationsp and their overall pattern 

and direction of movement. It is possible to quantify the 

extent of the effects of random processesp the intensity of 

natural selection and the amount of gene flow to maintain 

genetic homogeneity from the demographic dynamics of the 

population. The biological implications of demography also 

becomes evident~ since in some respect it defines Mendelian 

unitsp upon which the evolutionary forces operate. 

2.2 THEORIES OF POPULATION STRUCTURE 

Population size is a fundamental concern in considering 

stochastic genetic processes. It is very much determined by 

.the co~parative fertilityp mortality and migration dynamics 

(Kuchemarm and Harrisonp 1972). The genetic size of a population 

is diffetent from the d~mographic sizep since the former deals 

~ith the number of potential breeders within a specific age 

range that contain all the genetic material in the reproducing 

generation that can be transmitted to the next generation. 

Many factors tend to affect the breeding size of a population: 

inconstancy in sizep unequal sex ratiop differential fertility 

and f~cundityo variance in the number of offspring producedp 

age at m~rriage 9 and other socio-cultural factors like non­

random mating and differential migration. These factors can 

result; in reduction i.n the actual size of the population. 

Various formulae are used to account. for these variance~ 
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Inequality in the sex ratio can be calculated by: 

N e= 4NfNm/Nf+Nm 

where Nf and Nm are the numbers of females and males respectively. 

The variance in the number of gametes produced by all couples 

can be estimated by the formula: 

Ne=4N-2/2+Sk2 

where N is the number of potential breedersp and Sk
2 

is the 

variance in the number of gametes. These parameters define the 

effective size of the population and determine the amount and 

type of genetie material to be contributed to the succeeding 

generation. 

If selection is not differential within a geographical 

areap then the demographic factors can determine to ~ large 

extent the local genetic structure through the analysis of 

the pattern of movement and gene flow and its trend of spatial 

and temporal change. Movement in this term will imply short-

range movementp and its genetic implication considers movement 

of an individual which directly or indirectly leads to a choice 

of a mate. arid the subsequent movement of pairs which determinA 

·v1here the offspring is born.(Harrison and Boycep 1972). If 

gene flow is mainly due to marriages as in sedentary and agri­

culture societiesp then the pattern of relatedness between 

the populations can be analyzed through the marital movementp 

in terms of the amount of gene flow between themp the size of 

the geographical area over which it flows and its overall 

directional tendencies. The analysis of matrimonial and parent~ 

offspring migration is also a useful method of investigating 

panmixia or isolationp and the extent that the movement pattern 
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is facili~ting or impeding genetic differentiation (Lalouel 

and Langaneyp 1976). 

Matrimonial and parent=offspring distances are important 

measures of population structure 9 but their distribution is 

also of genetic concern. The fact that people tend to choose 

their mates within some limited part of the distribution is 

reflected in migration studies of many different species. 

lt has been shovm that rna ting outside a central home- base 

decreases in frequency with increasing distance, and thus gene 

dispersion tends to be highly leptokurtic (Sutter and Tran-Ngoc­

Toan9 1957; Cavalli=Sforzap 1958). 

C9,valli~Sforza (1958 9 1962L studied the cii:ffunional n.nd 

gravitational components of migration. He notDd that tbo 

distribution of matrimonial migration does not follow normal 

diffusion. In his gravitational model it is assu~~d that the 

probability of migration to another subdivision is directly 

proportional to its size. and inverse to the distance travelled. 

He applied hi6 model to migration data from the Parma Valley 

in Italy 9 and showed that marital distribution shows marked 

kurtosis. 

Boyce et al (1967) 9 considered local marriage movement 

within Oxfordshire villages 9 through their model of 'Neighborhood 

I}nowledge'. Their model shows how the spatial arrangements of 

populations and their size determine marital movernent 9 in terms 

of the frequency with which mates are chosen from different 

populations and the distribution of marriage distancep so that 

distance becomes inversely proportional to the contribution of 

individual units. 
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The b~havioural tendency to choose a partner living nearby9 

rather than one chosen geographically at random 9 has also been 

confirmed by other researchers (Swedlund 9 1972;Coleman 9 1977; 

Majumdar 9 1977). Both spatial exogamy? the distribution of 

marriage distances and the orientation of gene flow are affected 

by various demographical and ecological factors: the geographical 

dist~ibution and structure of settlements the size and density 

of settlements 9 the number of villages at particular distances. 

individual contributions in terms of marriage partners, socio­

cultural factors, communication network and the existence of 

natural barriers. 

Coleman (1973,l977). emphasized the importance of matr~­

monial mobility in association with population size and density 9 

and considered various factors that affected the propensity to 

migrate. His 'Central Place Theory' explained the basis for the 

gravitational effect of movement and the variation in marital 

mobility within and between settlements. 

Malhotra and Majumdar (1974)u considered the distances 

between the population units of the spouses in the study of 

spatial gene distribution. They devised a method whereby the 

correlation between marriage distance and geographical distance 

is used as a means of estimating the genetic distance between 

them, accounting for different parental stocks 9 mating patterns 9 

selection and mutation. 

Most studies of the structure of small human populations 9 

focus on the effect of micro~evolutionary processes such as 

geneti~ driftu gene flow and migration (Moran. 1959;Laskor. 1960; 

Smith, 1969;Roberts, l967;Harpendingp 1974;Morton et al, 1976). 

Since most populations are distributed irregularly :Ln 11ny ~~i vr!n 
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geographical area 9 population sizes are often small enough 

for random genetic drift to be accounted for 9 while quite low 

levels of migration between relatively isolated populations 

fuay have a significant effect in counteracting d±vergence 

( Kuchemanoand Harrison 9 1972). Different mathematical theorems 

and models have been formulated to express the reJationship 

between these evolutionary factors and the dynamics of genes 

within and between the Mendelian units. and to present the 

framework in which the causes of the observed genetic variation 

can be sought. Various components of movement and some of the 

genetic parameters of human behaviour,. such as inbreeding and 

consanguinity 9 have been incorporated into these models to 

study the effects of drift and migration and the pattern of 

relatedness between sub-divided populations. 

The notion of isolate was first used by Wahlund (1928) 9 

who demonstrated that human populations consist of smaller units 

and are restricted in movement by various factors. Later 

Dahlberg (1929L proposed to evaluate9 within the bounds of 

panmixiap the size of the isolate by estimating the number of 

marriages between first cousins to the total number of inhabi­

tants (cited by Sutter and Tran-Ngoc=Toanp 1957). 

Wright (193lpl943)p considered the evolutionary siwificance 

of isolates and subdivided populations and introduced two 

important demogenetic concepts~ Nep the effective population 

sizep which he defined as the proportion of the population 

that effectively contributes to the gene pool at any given time; 

and Mev the effective migration ratep defined as the effective 

proportion of gametes in a population which is replaced each 
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generation by immigrantsp estimated from the formula~ 

Me=Q-Qo/q-Q 

where q and Qo 9 are the frequency of certain alleles in the 

recipient and immigrant populatiom respectivelyp and Qp those 

in the hybrid population ( Wrightp 1967; cited by Jorde (1980». 

Wright (1931 9 1943). devised two models for measuring;the 

effects of subdivision (genetic drift) and migration. In his 

1 Islan.d · Model' he considers a spatially subdividt:~d populat:i.on. 

between which there is random genetic exchange~. Through thi.~: 

model he predicts an equilibrium in genetic variance between 

all the clustersp whereby migration would bal~nce the chance of 

random drift. His model was based on the assumptions of similar 

effective size and homogeneity of exchange in terms of distance. 

He further improved the mode] by considering the phenomenon 

o£ 'Isolation by Distance 1
9 which he further incorporated into 

his 'Diffuse Model' to account for local genetic variation in 

terms of distance. He noticed that the range of migration of 

an individual or a population is usually smaller than tho totnl 

range of the species and this limited the distance of rnovemt)nt. 

genetic exchange and consequently the formation of a single 

panmictic unit. In his second model he assumed a diffusedly 

distributed population. with the extent of mobility defined 

by the concept of 'neighborhood size 1 p which restricted the 

distance from which genes can be drawn. 

Later models were formulated mainly to investigate the 

cause of genetical covariance between populations. with 

e~phasis in the analysis of the actual form of movement and 

the way it affected the development and leveln of inter-
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population similarity. Malecot 1 s 'Isolation by Distance' 

model (1969), studied the process and the cause of local 

genetic differentiation, in addition to evaluating kinship 

coefficients between populations for various genetic, anth­

ropometric, migration and isonymic data. The coefficient 

of kinship ~ was based on the probability that at any 

locus two randomly chosen individuals vrill have a gene in 

common, identical by descent. In his model he presented 

a structure in which the populations are distributed cont­

inuously and the probability of migration, and hence genetic 

similarity defined in terms of relatedness and kinship 

coefficients, is dependent on the distance that separates 

the units, so that the probability of common ancestry docrea.;:n::: 

with distance. Some criticisms of his model include those 

of th~ assumption of uni£orm systematic pressure, uniform 

and constant population size, constant migration rate, and 

ignoring assortative mating and social stratification (Jorde. 

19SO)o 

Yasuda and Morton (1966), validated Malecot's theorem. 

~y showing in thei~ model the inverse relationship between 

kinship coefficient and distance. In the 'Stepping Stone 

Model'. Kimura and Weiss (1964). studied the phenomenon of 

random local differentiation in covariance with the amount 

of distance. They considered the structure in which popul­

ations are distributed discontinuously in clusters, subjected 

to inter~exchange only between neighbouring populations. 

They predicted that correlation between the colonies decreases 

as distance between them increases and that the rate of 
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decrease increases with higher dimensional models. The 

criticisms attributed to this model are that the number of 

sub-divisions are infinitep that migration is symmetrical 

and has a constant rate 9 and that it is based on an equil­

ibrium situation. 

An alternative approach to the analysis of movement 

pattern is the 1 Matrix Model'. in which some of the defic­

iencies of the above models are resolved (Bodmer and Cavalli­

Sforza, 1968. 1974; Smith. 1969; Hiorns et al. 1969). In 

these models the observed exchange values between the sub­

divisions are measured and further compounded in the form 

of migration matrices and their effects accumulated by 

i~erating the matrix. Long-range migration (systematic 

pressure) and differences in population size within the system 

can be separately identified and their effects determined. 

These models work on the probability of movement between each 

unit and they are based. preferably. upon the birthplaces of 

parents and offspring. while matrimonial migration can only 

be used on the assumption of no differential fertility. 

Bodmer and Cavalli-Sforza's model uses a backward stochastic 

migration matrLx to study populations that diverge from 

original identityp and from that it predicts the amount of 

spatial gene frequency in terms of covariance within and 

between populations. Smith's matrix model is based on the 

knowledge of effective size. selective values and migration 

coefficients. whereby equilibrium between sub-divisions is 

established when selection. mutation and migration reduce 

the effect of drift. Hiorns et al 1 s model considers a hypo­

thetical population whose individual sub-divisions are 
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unrelated. Their model mainly studies the development of 

relatedness between population unitsp and interest is focussed 

on th~ pattern of development 6f relatedness rather than gene 

frequency variation. 

All categories of models described above? the continuous 

and discontinuous? are based on various assumptions that are 

not tothlly applicable to real population structures. Most 

of their as~umptions do not take into account ecological. 

historical and socio~cultural heterogeneity of populations. 

Acco~ding to Jorde (1980). in real populations the structure 

that w_ould most fit a model is one that lies somevrhere bet\.Jeen the 

1 Island 1 and the 'Continuous' models. since the existence of 

large. uninhabited spaces and variation in population density 

renders the latter category questionable. while the former 

model exaggerate~ the high rate of mobility observ~d in 

populations. 

There are other methods for exarninin g and on t:i. mn t:L111~ 

the genetic relationship within and between populations. 

The method of 1 isonymy'. defined as the commonality of surnames. 

estimates the mean kinship coefficient 1..ri thin and between 

populations from the frequency of identical surnames (Lasker. 

1977). A more accurate assessment of populations can be made 

with a full pedigree analysis and family reconstitution exten­

ding back to the founder population. Wright (1922). developed 

the 'Coefficient of Inbreeding'. to quantify and measure the 

the deviation of genotype frequency in an inbred population 

from that oxpectod under pan mixia o In bx'oed:i.n g <lonf fie:).l!lt tr; 

have been calculated from various duta. cuer.1 as goncticu. 
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pedigrees 9 isonymy and migration data. 

Many studies on population structure have been made using 

a variety of data such as vital statistics~ pedigrees and 

genealogj::es 9 migration~ consanguinity~ language p anthropometric g 

serological and socio~economic.(Salzano, 1961; Roberts et al, 

196~ 198lb; Eriksson et al, 1973a~ l973b; Kucheman et al, 1974; 

Harrison et al, 1974a;.Clegg, 19759 1977; Fix and Lie-Injo, 1975; 

Workman et al, 1975; Skolnick et al, 1976; Coleman, 1980, 1981, 

1984; Crawford, 1980; Ferak et al, 1980; Leslie, 1980; Weiss, 

1980; Workman and Jorde, 1980; Brennan, 1981; Relethford et al, 

1~81; Fix, 1982; Roberts9 1982; Swedlund, 1982,1984; Brennan an~ 

Relethford, 1983; Jovanovic et al, 1984; Sunderland, 1982). 

Studies of the genetic, demographic and migration structure 

6f small populations have made immense contribution to formal 

genetics, regional history and pre-history, epidemiology and 

several other fields. More recent studies are focusing on 

problems and questions dealing with the relationship between 

genetics and physiological attributes, and its influence on 

the distribution of diseases, taking into account the importance 

of demogr~phy and migration (Ward et al, 1980). 

Quoting Mielke et al (1976), " the total description of 

population structu~e requires the intergration of biological, 

social and demographic data set in an ecological framework 

and how this complex structure changes and evolves through 

time 11 • 



CHAPTER THREE 

DEMOGRAPHIC STRUCTURE 

3.1 . INTRODUCTION 

The focus of demography is on changes in the size, 

distribution and composition of populationsp and these are 

controlled by the processes of fertility, mortality and 

migration. These processes are themselves affected by the 

composition of the population in terms of sex ratio, age 

struct~re, marital status 9 family size, age at marriage, age­

specific fertility rates, and infant mortality, in addition to 

the socio-economic status in terms of ethn i city, langua,ge, 

subsistence patterns 9 kinship structures, mating patterrts c'}.nd 

migratory attributes. The interaction of these parameters and 

processes condition and determine the evolution of the demogra­

phic struture of the population with regards to the geographic 

distribution and growth of the population. 

Information about Iran 1 s past demography is fragmentary, 

but some estimates on its population size can be obtained from 

studies of historians (both Persian and Arab), and European 

travellers. Post-Islamic Iran experienced a population rise, 

but between the thirteenth and twentieth century, it underwent 

a rap~d decline. The causes for the depopulation were nany: 

the Mongol Invasion under Ghengiz Khan (1154-1227) 9 the massacre 

by Tamberlaine (1336· ·140 5) p 1:1ars between feudal lords, tGrri to­

rial separation of parts of Iran nnd faml.ne nncl c2!fd.dArn1.r::J · 
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between 1851 and 1856 (Le Population de 1 1 Iran, 1974). 

Demographic statistics for Iran extend only over the last 

three decades and indicate a steady increase in population (2.8%). 

The birth rate is still high (45 per 1000), but the death ~ato 

is lower (20 per 1000), whilst a high rate of internal migration 

is evident (Behnam, 1977). 

Most of the demographic data have been extracted from the 

1956, 1966 and 1976 census returns, and tables 3.2 - 3.8a, and 

3.9 - 3.23 are based upon them. 

3.2 PAST DEMOGRAPHY OF SHAHRESTAN NOWSHAHR 

3.2.1 Population size 

Shahrestan Nowshahr covers an area of 3695 r~q krn, nnd i:: 

an a~minist~ative division of the province of Muzandaran. The 

total population as enumerated in the 1976 census was 146,799 

persons, with a total of 27,014 households. The population have 

all been reported as settled with a fixed residence. This area is 

subdivided into three BakhBhes~ Markazi, Chalous and Kelardashtp 

and f~rther subdivided into two cities, Nowshahr and Chalous and 

seventeen Dehestans (Fig. 1.3). Table 3.1 presents the figures 

for each subdivision in terms of population and household sizes 

and number of Abadies (settled areas), for the 1956~1976 periods. 

The demographic evolution in terms of population size is 

presented in table 3.2. The total Shahrestan increased by 36.7% 

and 33$ in the two intercensal periods respectively. The figures 

for N6w$hahr city are 231.8% and 80.4%, and for Chalous city 

they i;tre 52% and 73.8%. No figures are available on the temporal 

trends for the individual dehestans in the 1956 ~ 1966 period, 

as the villages had not then been am~amated into their 
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Table 3.1 

DISTRIBUTION OF POPULATION IN SHAHRESTAN NOWSHAHR 
BY SIZE AND HOUSEHOLD 

Area 

SHAHRESTAN 
NOWSHAHR 

... ,1, .·. 

URBAN 
Nowshahr 

Chalous 

1956 

80701 

12475 
2717 
9758 

RURAL (DEHESTANS) 68226 
Ala.vikala 
Baladeh-Kojour 

Birunbashm 

Chalandar 

Humeh 
Kachrostagh 

Kalej 

Kalrudpey 
Kelardasht 
Kelarostagh 

Kheyyrud.,Kenar 

Kuhestarr-e-Gharb 
Kuhe s.tan- e ~ Shar gh 

Kuhparat 

Panjakrostagh 
Tavabe~Kojour 

Zanusrostagh 

Marzanabad 
Alarrideh 
• ">- -_ ---- ~-c:;-~o;_=::-~-~ ... : - -

{~ settled areas 

1241 
1074 

1966 

110352 

23853 
9016 

14837 

86499 
1541 
3973 
7889 
3466 
4818 
3899 
2206 
2507 

12540 
13053 

5977 
128'1 

2758 
3805 
6560 
5018 
5207 

1360 

Number of Number of 
1976 Abadies* Households 

146799 331 27014 

42045 
16263 
25782 

104754 
2326 
5685 

10056 

4937 
5005 
5823 
2409 
3290 

13750 
16889 

9045 
1210 
2650 
3311 
7283 
5746 
5329 

6 

12 
38 
14 
11 

14 
11 

6 

37 
49 
16 
12 
27 

9 
39 
15 
15 

8419 

18595 
428 

1048 
1628 

862 
868 

10/~2 

430 
665 

2365 
2916 
1627 

215 
431 
627 

1376 
1136 

997 

2835 (incL in Birunbashm) 

2526 (incL in Kachrostagh) 

Source: Census returns for 1956 0 1966, 1976. 



46 

corresponding dehestans but the figures for the total rural 

area shows an increase of 21.1% and 26.8% between the three 

census years. The figures for the rural area have been subdivided 

for the 1966-1976- period. and it is evident tlut individual dehest­

ans show a very heterogeneous trend in population size and growth, 

ranging from -3.9% to 51.3%. The figures also show that increase 

in size has been substantially higher in the urban areas during 

both decades. Individual villages range in size from 6 to 1669 

people. and two villages of Alamdeh and Marzanabad have increased 

substantially and are emerging as new market centres. The sizes 

of the dehestans range from 1210 persons in D. Kouhestan-east to 

16889 in D. Kelarestagh. Population growth in the dehestans does 

not appear to be correlated linearly with the size of the popula­

tionp but rather with the spatial location of the areas; the 

coastal areas show the highest growth rate. between 30 and 50%. 

while the more remote • isola ted and mountainous areas ::~ho•!l a 

slower growth rate o~ alternative!~ decreasing trends; this 

decrease can be attributed mainly to emigration since there is 

no evidence of especially high mortality there. 

The distribution of the popul~tion in terms of urban and 

rural areas shows changes in the balance. The urban area shows 

a linear increase. while in the rural area a decreasing trend is 

observable. The trend for increasing urbanization and growth 

will be discussed laterp in association with the other demogra­

phic parameters such as fertilityv mortality. migration and 

cha.nges in the socio=economic conditions of the area (Table 3.3). 

Population-density has increased from 21.8 to 29.9 to 

39.7 during the in tercensal periods p but there are no figures 

for the urban-rural differences. 



Table 3.2 

PERCENTAGE CHANGE IN POPULATION SIZE 

Area 

SHAH~ESTAN NOWSHAHR 

URBAN 

Nowshahr 

Chalous 

RURAL (DEHESTANS) 

A1aviko1a 
Ba1adeh~Kojour 

Birunbashm 
Cha-1andar 

Humeh 

Kachrostagh 

Kalej 

Kalrudpey 

Ke1ardasht 

Kelarostagh 

Khey:vrud~Kenar 

Kuhestan~e~Gharb 

Kuhestan~e-Shargh 

Kuhparat 

Panjakrostagh 

Tavabe=Kojour 

Zanusrostagh 

Marzanabad 
Alamdeh 

1956-1966 

91.20 

231.80 

52.05 

26.78 

1966-1976 

33.03 

76.30 

80.40 

73.77 

21.10 

50.94 

43.09 
27.47 

/+2•/+0 
3.88 

/~9.35 

9.:w 
31.23 

9.65 

29.39 
51.30 

-5.50 

-3.90 
-12.98 
11.02 

14.51 

2 0 3.4 

47 
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3. 2. 2 Popu-lation Grovrth 

Changes in population size are the outcome of changes in 

the three main demographic parameters: fertility 9 mortality 

and migration. These in turn affect the number and distribution 

of th~ population. Population size increase is a refl&ction of 

either a high birth rate (natural increase) 9 or an increase in 

immigrationp while decrease is the result of death or emigration. 

According to the theory of 'Demographic Transition', Iran 

in general is in the transitional period, characterized by lower 

mortality rat-es and relatively high birth rates. Changes, there­

fore 9 can be attributed m·ainly to fertility and migration. Ferti­

lity is more instrumental than migration in populations undergoing 

demographic transition, but there is also evidence of a high rate 

of internal migration vTi thin Iran during the last forty ye;:trs 

due to industri~lization, rapid economic growth and urbanization 

(Hemassi, 1974;; Behnamp 1977; Firoozi, 1977). In order to 

elucidate the factors that underlie the evolution in the sizo 

of Shahrestan Nowshahr~ taking into account the variation obser­

ved in trend of the rural and urban areas, both fertility and 

migration have been examined. 

3.2.3 Fertility 

The inefficiency of adequate birth and death registration 

in Iran have prevented the calculation of direct measures of 

fertility. Indices of fertility have been obtained indirectly 

from the age and sex distribution. The 1 child-woman 1 ratio 

0r the 1 Gener~l Fertility Rate 1) has been computed by taking the 

number of children under five years of age per one-tbounnnd 

w_omun in tho (1f~0 p;ro11p of (l5"/t9)D :Le l;ho t·opr•l>!:lllel.ivr: r~~,r·iod. 
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This age group roughly delimits the total reproductive womenp 

and it is also a measure of effective fertility after the bulk 

of infant and child mortality has occ~edp and it is therefore 

based on.survivors only (Momeni 9 1970). In general this is a 

relative measure 9 and underestimates the actual birth rate. 

Tables 3.4 and 3.5 present figures for the fertility rates 

of Shahrestan Nowshahr and Ostan Mazandaran .. In Shahrestan 

Nowshahr 9 during the three periodsg fertility shows a decreasinf~ 

trend between the two decades; this is observed in both the urban 

an·d rural areas. The values for the 1956 period are only availa­

ble for the (15-54 years) age groups 9 while those for 1966 and 

1976 are based on a more standard age group (15-49). The rural 

area shows a. higher fertility rate than the urban areas in both 

1~66 arid 1976 9 while the 1956 results show the highest rate in 

Chalous city; this is most probably due to th~ fact that it was 

considered as part of the rural area. 

H~gher fertility is characteristic of the rural areas of 

Iran in general. and it has been reported that the reproductiv­

ity;n.of.. rura·l ·wonien is. twice that oft titrban wo,man (N eha.ptian and 

Khhlza~eh 9 . 19~7} 9 ther&fore stitb~t&ntial differences exist between 

the two areas (Fig 3.1). Although Iran is experiencing relatively 

lower mortality ratesp difflrential rates are expected in the two 

areas. Birth rate and mortality rate are both higher in the 

rural areas due to a lower standard of heal th 9 and higher infant 

a-nd child mortality. In generalp the rural areas are more in an 

early transitional period compared with the urban areas which 

have!' ltrrd£1re;ono rapi.d chanp;os in thoi.r noc:l.o·~oqonnrn;l c ~-;tnndnrt'l:l. 
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Table 3.3 

llii]llL AND URBAN DISTRIBU-TION OF POPUJ!;ATION 

Area 1956 1966 1976 

Rural 84.5% 78.4% 71.4% 
Urban 15.5 21.6 28.6 

100 .o~ 100.0~ 100.0% 

Table 3.4 

F'ERTI11TY RATE DURING 1956 - 1976 

Area 1956 1966 1976 

SHAHRESTAN NOWSHAHR 968 890 776 

Nowshahr C:i.ty 869 846 732 
Cha1ous City 1049 804 627 

Rural 972 908 822 

Table 3.5 

FEFTILITY R:A.J'J.LIN OST_:JiN MAZANDARAJ.Jc __ I_J1~7£ 

Total Urban Rural 

758 628 824 



Figure 3 ol 

AGE-SPECIFIC FERTILITY RATES IN URBAN AND RURAL AREAS 
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Fertility is very much affected by other demographic 

parametersp and these will be arialyzed individu~lly to clari-

fy the differential rates of the urban and rural areasp ~nd 

secondly to explain the decreasing trend in the total Shahre~tah. 

3.2.4 Conjugal condition 

Marital status is importa~t ~n the study of demographic 

change in the reproductive potential of the population. This 

depends mainly on the proportion of marriedp singlep divorced 

and widowed individtialsp the age and sex distribution and the 

re~idential distribution of the population. These have a diract 

effeut on the fertility and growth of the population. 

Table 3.6s:presoents data on the conjugal condition of the 

i;nhabitants of Shahr_estan Nowshahr during t}J_e 1956-1976 period. 

The proportion maTried has decreased throughout the periodp but 

more rapidly in the 1956-1966 periodp this trend is also valid 

for bo·th urban and rural areas p and for both males and females. 

It is also apparent that there is a consistent pattern in all 

periods and both areas with a higher proportion of females 

m~rried than males. The rural areas show a higher percentage 

of married individuals for both sexes. The highest proportion 

of married individuals are in areas with under 5000 pe~ple and. 

according to the 1956 census. 71.8% of males and 75.9% of fimales 

were married" 

The proportion of individuals who ar~ singlep ie either 

n~Ver warriedp widowed or divorce~ are presented in tables 3.6 

b,q a~d d. The proportion of never married individuals shows 

:tncrease from 1956 to 1976p but the change is very significant 

in the first intercensal periodp the same trend is observed 



52 

Table 3.6a 

PROPORTION OF MARRI_ED INDIVIDUALS IN SHAHRESTAN NOWSHAHR 
-- -

AGED TEN YEARS AND OVER. 

1956 1~ 1966 1976 

MALES 71.5% 57.2% 55.5% 
Urban + 69.8 47.7 52.5 
Rural 71.5 60.1 57.2 

FEMALES 75.5 61.2 57.5 
Urban 74.4 57.8 56.2 
Rural 75.4 62.2 58.2 

MALE & FEMALE 73.4 59.2 56.5 
Urban 72.0 51.9 54.2 
Ru:ra1 73.4 61.2 57.7 

- -- .0'!7~:=-<----:'"~- -~ 

* The 1956 Census did not iftvestigate marriages in the 
age group 10 - 14 yearsp but began instead at 15 years. 

+ U:rhan = aggregate results of both Nowshahr and Chalous 
Cities. 

Table 3.6b PROPORTION_ OF"_ N-EVER MARR lED__~li.DIV I DUALS. 

1956 1966 1976 

Sh. Nowshahr 
males 25.8% 40.0% 42.9% 

females 7.9 27.7 34.6 

Nowshahr city 
males 27.4 50.4 43.4 

females 8.1 31.8 34.5 

Chalous city 
males 26.9 45.2 48.9 

females 11.1 33.2 38.3 

Rural 
males 25.6 J?o5 41.2 

femilles 7.4 26.3 33.6 

----~~-

,' .· 
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Table 3.6c PROPORTION OF WIDOWED~ INDIVIDUALS. 

1956 1966 1976 

Sh. NovTshahr 
males 2.1% 10 1~% 1.3% 

females 15.8 10.0 7.5 

Nowshahr city 
males 1.5 0.5 1.1 

females 14.8 7.9 6.4 

Chalous city 
males 2.1 1.1 1.0 

females 14.8 8.5 7.2 

Rural 
males 2.1 1.6 1.4 

females 16.0 10.5 7.7 

Table J,;6d PROPORTION OF. DIV:ORCED INDIVIDUALS. 

1956 1966 1976 

Sh. Nowshahr 
males 0.6% 0.4% 0.2% 

females 0.9 0.6 0.5 

Nowshahr city 
males 1.4 0.4 0.3 

females 0.3 0.5 0.6 

Chalous city 
males 0.9 0.8 0.3 

females 2.0 1.3 0.5 

Rural 
males 0.5 0.4 0.2 

females 0.7 0.5 0.4 
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for both sexes and in both the rural arid urban areas. In 

genera~ the percentages are significantly smaller for females 

and in the rural area. Widowhood shows decrease in both areas 

and for both sexes, but female widowhood is subs tan tiall"Y higher 

and this could be attributed to the earlier death of males who 

are usually older than their spouses. In their general demo­

graphic survey of Iran, Nehaptian and Khazaneh (1976) estimated 

an average of six years age differences between spouses and 

they stated this factor as one of the causes of female widowhoorl, 

in addition to the fact that males can marry more often than the 

fefualBs. Indices on divorce show a decrease in each area but the 

femalBs show higher incidences; there is very little difference 

betwean the two areas. 

In order to eludidate the factors underlying the changes 

in the proportiot;J, of married and single individuals, the proport­

ion of married individuals in different age groups has been 

examined. Table 3.7 reveals that the proportion in the younger 

age group is declining fbr both males and femalon. From 19~~ 

to 1976, the age group with the highest proportion of married 

men has increased from (40-44) to (45-49) ~ears; f6~ females it 

it has.iribr~asefr from (25~29) to {30-34) years. It is also 

evident that in the younger age groups, especially (15-19) years, 

females show a much higher frequency of marriages in comparison 

vri th males. An urban=rural comparison does not reveal very 

different results, except that males in the rural areas tend to 

marry at a later age in the 1966 and 1976 periods (Table 3.8a). 
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3.2.5 Age at marriage 

Early marriage has been practised in Iran for a long time 

and low age at marriage is well-documented. According to the 

Iranian Civil Law 9 the minimum age at marriage is 18 and r5 

years for males and females respectively 9 but the law is rarely 

obaertred. This is more valid in the rural areas. where the 

percentage of early marriages is high. According to Moezi (1967), 

iri his report on the fertility survey of rural villages in Iran9 

19.7% of females and 4.7% of males had married before the legal 

age. Ydung girls in the rural areas are engaged at birth and 

married at puberty. In general the proportion of married indi-

viduals in the age group (15~19) years is highly different in 

the urban and rural regions (Table 3.8b). Table 3.8c presents 

mean age at marriage for the population of Iran. signifying the 

differences between the two areas and the sexes. 
' 

Average age at marriage in Mazandaran is reported to have 

been 19.6 yea'rs in the urban areas 9 and 18.9 in the rural 9 in 

1966 (-Momenip 1970). No estimate of age at first marriage in 

Shahrestan Nowshahr is recorded in the census returns. but from 

table 3.7. it is evident that low age at marriage is character­

istic of the total population. with differences between the two 

areas. It can also be deduced that this trend is decreasing 

in frequency for both sexes and in both areasp this is mainly 

due to sociological transformation such as literacy and migrat-

ion. 

V~riations observ~d between .the urban and rural areas in 

conjug~l condition are largely the results of factors such as 

the stibsist~nce pattern of agriculture 9 land dependenc~ 

labour demand. economi~ p~eBsures. religious and tradllional 



Ta.b1.e 3 ~.? 

Ag:~rouvs 

10 = 14'yrs 

15 ~ 19 

20 - 24 

2'5 = 29 

30 - 34 

35 = 39 

40 - 44 
_;•,;'' 

45 = 49 

50 = 54 

MARITAL STATUS· OF INHAB·lTANTS .AS A 

PERCENT. OF: THE' T.OTAL POPULAT·ION.? BY AGE 

AND SEX '. 

1956 1966 19?6 
Males Females Males Females Males Females 

= ":' - 0.7 

4.5 44.0 5.5 40.7 6.9 26.8 

32.1 93.2 37.5 90.2 50.0 77.6 

81.5 97.2 86.3 94.0 
8.3 96.3 

94~2 96.7 96.(:) 96.5 

95.0 95.2 98.0 96.1 
95.1 90.5 

96 ~.7 90.8 97.9 93.0 

96.,4 84.8 98.1 86.8 
94.6 68.6 

94.7 69.2 96.7 79.2 

IJ1 
0' 
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Table 3.Sa AGE GROUPS WITH 'rHE HIGHEST PROPORTION OF MARRIAGES: 

URBAN AND RURAL COMPARISON 

_Ar_e~~·~--~~~==~-=1~9~5~6=-------~-~1&96~6~------~·~1~9~7~6~· --===----

URBAN 

N·owsha-hr city 
males 

females 

Chalous city. 

RURAL 

males 
females 

males 
females 

40-44 
25-29 

40-44 
30~34 

45-49 
25-29 

35-39 
30~34 

35-39 
30-34 

Ta-ble 3. 8b PROPORTION. OF MARRIED_ INDIVIDUALS IN (15-19). YEARS 

AGE GROUPS. 

_. Qity Rural Total 

Males 2.1% 6.3% 4.-4% 

Females 40.1 50.1 46.1 

Source~ La Popul-ation de 1 1 Iran p 197 /+ o 

Table 3.8c MEAN AGE AT FIRST MARRIAGE 

~~,Qi~x Rural Total 
; 

Male.s 26.8 24.9 25.7 

Females 19.0 18.2 18.7 

Source g La Population de 1 1 Iran p 197 4 o 
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Table 3. 8d AGE DIFFERENCES BET1vEEN SPOUSES 

AREA 

City Rural Total 

Y;EARS 8.5 8.2 8.3 

Sou~cel La Population de 1 1 Iran 9 1974. 

Table 3.9 .TOTAL POPULATION OF SHAHRESTAN NOHSHAHR BY AGE GROUPS 

Age groups 1956 1966 19'76 Ostan Mazandaran ( 1976) 

0 - 14 years 44.3% 48.5% 46.7% 46.5% 

15 - '"9 40 •. 5* 48.5 50.0 50.3 

50 + 15.2+ 3.0 3.J 3.2 

. -- .. ·- . ,;: -

lOO.O% 100.0% 100.0% 100.0% 

* 15 ~ 44 year age group 

+ 45+ year age group 
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beliefs in the universality of marriage and the kinship struc­

ture.in th~ rural areas. 

The overall decrea~e-trend observed in the total population 9 

in the proportion of males and females married 9 and the increase 

in the age of marriage bear directly upon the reproductive poten­

tial of the population. It is evident that there is an associa­

tion between these parameters and the changes in the size and 

gro~th of the population. No document exists on the extent of 

illegitamacy in the census records 9 and thus no projeetJon can 

be made on its effect on family structurB. 

3.2.6 Age structure 

Age is another iinportant feature of the population structure 

and is very closely related to birth and death rates 9 marital 

statues and incidence of migration. Tabl-e 3.9 presents data on 

the age. structure of the total Shahrestan. The figures ind.icate 

a potentially young and growing population in all three periods; 

ie a population that is reproducing itself with under 50% of the 

total population in the reproductive age. This age structure 

is characteristic of the transition period of high birth and 

death ratesp where there are high proportions of young and adult 9 

and lower p~oportion for those 49 years and older; this situation 

is conducive to high fertility._ 

Structural age differences between the sexes as revealed 

in table 3.10 indicate a higher proportion of males in the pre­

r~~roductive period (0-14 years). with a higher proportion of 

fewales in the reproductive (15-49) years. 

Table 3.11 presE.mts figures for the age composition of the 

urban and rural areas. They indicate a younger population ie 

(0~14 years) in the rural areas in all three periods; this 1s 
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Table 3.10 

AGE STRUCTURE BY SEX 

Age 1956 1966 1976 
G~oups Male Female Male Female Male 

0 ~ 14 yrs 44.6% 44.2% 49.3% 47.5% 4.7 0 7% 

15 - 49 40.7* 40.5-lf 40.6 42.3 40.9 

50 + 14.7+ 15.3+ 10.0 10.2 11.4 

100.0% 100.0% 100.0% 100.0% 100.0% 
+ 45 + yr age group * 15-44 yr age group 

Table 3.11 

A:GE COMPOSITION: URBAN AND RURAL COMPARISON 

~g~ 1956 1966 1976 
G'rcoups (as a percent of popu1a tion) 

0 - 14 
Nowshahr City 
Cha16us City 
Ru'ra1 
PlacE:)s_5000+. 

:1.5 = 49 
No:wshahr City 
Chalous City 
Rural 
Place-s 5000+ 

50 + 

* 

N:<hrsh51hr City 
CI:ialous City 
Rural 
Places 5000+ 

45 + yr age group 

45.3 
46.0 

44.4 
51.5 

41.1 
42.9 
40.5 
40.1 

13.6* 
11 0 1 il-
15.1i~ 

8 0 4 i~ 

42.8 
48.3 
49.0 

49.3 
43.9 
40.2 

7.9 
7.8 

10.8 

44.3 
43.3 
47.9 

47.2 
47.1 
40.6 

8.5 
9.6 

11.5 

Fe.male 

1~5.6% 

44.1 
10.3 

100.0% 
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mainly because of higher fertility and more desire for birthsp 

and partly due to improved health standards and fewer deaths 

among infants and children o Another important cause for the 

young age composition is the rural exodus of those a'ged- rii'ainly 

in the age group of (15-64) 9 thus increasing the proportion of 

under 15 yearso The urban areas show a higher proportion in 

the reproductive age group in all three periods; this is again 

a reflection of the migration pattern within the Shahrestan, ie 

a higher proportion of emigrants from the rural area is in the 

age group (15-49 years) 9 resulting in t·he variation observed 

between the urban and rural areaso According to Smith and Zpoff 

(1970) P the age pyramid in the rural areas shovrs a.n inclcn·tation 

at ages near the middle of the sca_le Hhere large nurnbero rnovu 

to the urban centres 9 while in the urban· areas there will 

be a· bulge in that age groupo 

The median ages in the total population in 19 54 1966 and 

1976 'tvere 19o2p 15a7 and 16o4 years respectively" This is yet 

another indication o£ a young population that is becoming older. 

No figures are available for the urban a.nd rural areas separate­

ly9 but it is expected that the median age will be low.er in the 

rural areasp fqr the reasons explained aboveo 

The urban and rural differences in age structure reveal 

~~fferent socio-economic status 9 level of development and urban­

ization and social and traditional. customs in terms of marital 

statusD age at marriage and fertility" 

)o 2 o7, Sex __ ra t:!-o 

·The sex ratio has a direct influence upon the various 

demographic processes in the population 9 and variability in this 

parameter bears upon the mating structureo At birth9 boys are 

--,-·_ 
:., -' , .. -_. -'' 
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more numerous than girls 9 and this initial excess is later 

balanced by higher mortality among males than femalos 9 thus 

leading to an expected ratio of 100. Deviation from this 

balance is caused by differential mortality and migration by 

sex. 

Iran generally has a high sex ratio 9 due mainly to high 

immigration of skilled workers 9 and possibly a high maternal death 

rate in the rural areas. Table 3.12 presents figures on tho sox 

ratio of Shahrestan No-v1shahr. The ratio reveals more maloo Lh:u1 

females in all three periods 9 Hi th a widening of tho p;ap in U1r: 

1966-1976 intercensal period. Both Chalous and Nowshahr citiu~ 

show a higher ratio than the rural areas. Further analysis by 

age-groups indicates a higher ratio in the (0-14) age groups. 

except for the 1976 period (Table 3.13). The variance observed 

in the sex ratio in terms of age groups are a by=product of both 

migration and birth and death rates. If migration is minor 9 then 

the imbalance is influenced by birth and death rates. ie where 

both birth and death rates are high 9 higher ratios and percent­

ages of young individuals may then be expecter.l. If both birth 

and death rates are low. then a lower ratio and an older popula­

tion will be found. Other than these two factors. migration 

will be the major force determining the proportion of the sexes 

in the population: immigration will increase the sex ratio. while 

emigration will lower the ratio. 

The higher sex ratio in the urban areas is caused mainly by 

the increased immigration of young men from the rural areas. with 

a consequent decrease in the sex balance of tho Jnttor aren. 

Some other causes for tho imhalanr~o rnay hn dl!<~ 1.() i1·i 1 ~h 111nl.•~nJ:JI 

<ionth ratos or undornumera.t-i.on of ft~rnn.ll:n in L!Jt) r'llr:tl at'<::t:: 

(Firoozi. 19'77). 
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Table 3.12 

SEX RATIO IN SHAHRESTAN NOWSHAHR: URBAN/RURAL COMPARISON 

per 100 females 

Area 1956 1966 1976 

Nowshahr City 108.2 113.6 107.5 
Chalous City 107.3 105.9 107.5 

Rural 104.3 101.5 99.9 
Towns with 5000+ hab. 103.8 

Total Area 104.4 104.2 102.0 

Table 3.13 

POPULATION OF SHAHRESTAN NOWSHAHR BY AGE GROUP AND SEX RATIO 

per 100 females 

Age Groups 1956 1966 1976 

0 - 14 yrs 105.2 107.4 106.6 

15 ~ 49 104.7 96o6 105.5 
50 + 99.7 102.6 113.5 



3.2.8 Family size and type 

Differential family size is a consequence of differential 

fertility as observed in the urban and rural area~~p in addition 

to the other demographic variables associated with it. Family 

size is a measure of the number of children per married couple, 

and this could further be subdivided into the number of child­

ren ever born and the number surviving. Family size is affect­

ed by the average age at rnarriage 9 trends in marriage rates, 

alteration in the sex balance 9 trends in divorce and widowhood, 

age composition 9 mortality features and proportion of offspring 

reaching adulthood; other factors are socio-economic, such as 

class differentials 9 medical advances and subsistence patterns. 

In the census there are no figures for 'family size', and 

instead 9 household size' has been taken to represent it. Althou~h 

there is a distinction between the two, and the latter doc.:[:: not, 

necessarily involve kinship 9 and also does not take into account 

completed family size and those members who have left the family, 

it could be taken as an approximate representation. This is 

further supplemented by the concept of nuclear and extended: 

family type. 

Table 3.14 presents figures for the trend£ in household 

size in Shahrestan Nowshahr. There is no variation in this 

parameter temporally in the total Shahrestan, but there are 

differences between the urban and rural areas. Both cities 

in the urban areas show a decrease, while in the rural area an 

increase is observed; this increase is in accordance with tho 

better health standards,resulting in lower infant and materna] 

death rates. In general,both fertility and family size is in 

total decline in Iran, but they are usually lower in the urban 



65 

areas (Population Growth Survey of Iran 9 1976~ Paydarfar~ 1977). 

~able 3.15 presents data on the distribution of family 

type in Shah~~stan Nowshahr. The 'nuclear family' is defined 

as a uni~ ~omposed of a husbandp wife and children~ while the 

'extended· :family' defines a household in which some relatives 

live with th~ nuclear family under one roof. The nuclear family 

type appears to be increasing in the total area 9 hut there is 

variation in between the two areas. The rural area shows a 

higher pro~ortion of extended families? but this is also in 

decline. 

The higher proportion of extended families in the rural 

area is again determined by the agricultural subsistence pattern 9 

and the social and tradional customs~ these in turn have conse­

quences on the mating pattern of the population in terms of kin 

marriages and consanguinity. The overall decline of extended 

families is mainly the outcome of socio-economic chan~nn 9 n~rn­

rian reforms and developmento and it is characteristic of th1J 

transitional phase 9 with the consequent changes in the family 

structure. 

3.2.9 Migration 

Another component of population change in size and compos­

ition is the amount of inflow and outflow of migrants. Migration 

could also be selective in terms of sex 9 age 9 marital status 

and other social and cultural factors. Iranian migration data 

are available only in the form of lifetime migration. In tho 

first censuso the location of origin and destinat:ion of migrant:> 

is defined and population interchange between contiguoun and 

non~contiguous areas can be tabulated? in the second census 9 
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Table 3.1.1.. 

AVERAGE HOUSEHOLD SIZE 

Area 1956 1966 1976 

Nowshahr City 5.2 5.4 5.0 
Chalous City 5.2 5.0 
Rural 5.4 5.4 5.6 

Total Area 5.4 5.4 5.4 

Table 3.15 

DISTRIBUTION OF FAMILY TYPE 

Area Year Nuclear Extended Total 

Nowshahr City 1966 91.4% 8.6% 100.0% 
1976 90.4 9.6 100.0 

Chalous City 1966 90.6 9.4 100.0 
1976 91.4 8.6 100.0 

Rural 1966 86.1 13.9 100.0 
1976 87.5 12.5 100.0 

Total Area 1966 87.1 12.9 100.0 
1976 88.5 11.5 100.0 
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the birthplace of the migrants is not givenp while age and 

sex of the migrants are stated to examine migration differen­

tialsg in the third census these deficiencies are covered. It 

is evident that comparative analysis between the three periods 

is not possible. In generalpinternal migration within Iran has 

been very high due to rapid increases in urbanizationp industr­

ialization and the transfer of labour from the rural to the 

urban areas (Hemassip 1974). 

Table 3.16 presents figures and percentages for the num­

ber of migrants to Shahrestan Nowshahrp in addition to uccotJnt­

ing for migrational differences in terms of sex and residence. 

It is evident that immigration has been more intense in the 

urban areasp except for the 1956 periodp where the urban~rural 

division was not so distinguishable. Male migrants are also 

more numerous than their female counterparts in both the 1966 

and 1976 periods. 

One way of looking at the extent of migration within an 

area is to. examine the population in terms of birthplace compos­

ition (Table 3.17). The proportion of migrants in the total 

~rea seems to have decreased p but the trend is not linear. In 

both Chalous and Nowshahr cities the same decreasing trend of 

immigration is observedp which could be a re~ection of more 

internal migration• the rural areas show a decrease in the 1956-

1966 periodp which is quite substantial 9 but in the next inter~ 

censal period a slight increase is observed. The proportion of 

migrants has been highest in the urban areasp with a ratio close 

to onep while the rural areas prosent a population composed 

mainly of indigenous inhabitantsp with n ratio of 90 to ]fl. 



Table 3 016 

TOTAL MIGRATION INTO SHAHRESTAN NOWSHAHR - -

Type 1956 1966 1976 

MALE Immigrants 8983 12114 
Urban proportion ""' 64.5% 60.4% 
Rural proportion .,; 35.5% 39.6% 

FEMALE Immigrants ""' 7636 10604 
Urban proportion - 64.8% 64.5% 
Rural proportion ... 35.2% 35.5% 

TOTAL Immigrants 12942 16619 22718 
Urban proportion 11.2% 64.7% 62.3% 
Rural proportion 88.8% 35.3% 37.7% 

Table 3.17 

DISTRIBUTION OF MIGRANT AND NON-MIGRANT POPULATION BY AREA. 

Area 

URBAN 

Nowshahr City~ 

Chalous City~ 

RURAL 

TOTAL AREA 

1956 1966 1976 

Migrant 53.5% 47.4% 34.3% 
Non=Migrant ft6.5 

~ 
52.6 65.7 

,lOO.O 100.0 100.0' 

Migrant 41.4 33.2 
Non=Migrant ~ 58.6 66.8 

~ 100.0 100.0 
"-"'-..__-_--=~- --- ------=~-=~- .:><. • ..,.~---

Migrant 14.7 7.2 8.2 
Non=Migrant ·~~-2_._2~~----' 92 ._8 91.8 

Migrant 16.0 15.1 15.5 

Non=Migrant ~~0--====~-~8~4~0~9~~====~8~ 

100.0 100.0 100.0 

68 
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Migrational differences between the utban and rural areas 

are a reflection of population growth and the expansion of the 

towns. Before the 1930 1 sp both Nowshahr and Chalous cities 

were small villagesp having little communication with other parts 

of the country. It was the major developments in the agriculture 

and industrial section of Mazandaran that transformed these 

villages into economically active centres. Nowshahr cityp form­

erly known as Habibabadp became a harbour town between 1933-

194DP where items such as ricep tobaccop fishp caviarp cottonp 

silkD sugarp teap timber and citric fruits were exported; it 

also became an attractive resort area. Chalous city also under­

went transformationp specifically when the Textile Industry 

functioned;; it also became important in terms of trade in timber. 

Presently it is one of the centres of commerce and agriculture. 

These economic and industrial developments were mainly the 

consequences of the construction of ro&ds~ bridges and tunnels 

across the Alborz as well as along the coastp land clearancep 

intense cultivation and agricultural production. These resulted 

in the expansion of the villages into market centres and provided 

. most of the social facilitiesp including schoolsp hospitals and 

employment. These changes had a major impact on the growth of 

the population. A similar trend may also be visible in the 

villages of Marzanabadp Alamdeh and Hassankiefp where the popul­

ation is expanding and becoming a focal place for the immigration 

of the more isolated and rural population. 

According to Bharrier (1977)p before 1956 tho number of 

v:'Uls,ges in creaQed fas tor than tho nuwbor of tolm ::1 ( u1w par Ll y 

to the settlement of nomads) Ylhile the growth of some towns was 
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for the most part due to migrants from other towns; in the 

decades following 9 the number of towns increased faster than 

the number of villages mainly because rural migration to the 

urban areas increased. 

In general 9 internal migration within Iran has been mainly 

one~directional 9 that is from the rural to the urban places. 

The main 1push factor 1 in migratory terms is found in the rural? 

agricultural areas 9 where there is a decline in agricultural 

productivity? an increase in mechanization and land reform and 

distribution. ln the urban centres, the 'pull factors' are 

found 9 where bpportunities .for better health? jobs? wages and 

~ducation are provided. The effects of such migrations has also 

affected the population distribution; the urban/rura1 ratio h:t:: 

changed 9 and consequently resulting in the differences in popu­

lation growth of the urban and rural areas 9 ie growth would bo 

substantial~y lower in the rural areas in spite of high ferti­

lity and higher in the urban areas due to intense immigration. 

3.2.10 Origin of migrants 

Table 3.18 presents figures on the place of birth of imm­

igrants in Shahrestan Nowshahr. It is evident that the origin 

of migrants are mainly from provinces other than Mazandaran 9 

where the study area is located~ only a small fraction of the 

migran·ts are- from the' other shahrestans of same province. 

therefore inter-provincial migration has been higher than inter­

shahrestan migration. A further analysis examines rural-urban 

differences in terms of migrants (Table 3.19) 9 and the same 

trend is observable .although the differences in the proportion 

between the same and other provinces is significantly different. 

See also Figures 3~2 and 3.3. 



Table 3.18 

BIRTHPLACE DISTRIBUTION OF !~MIGRANTS 

Birthplace 1956 1966 

Same Province 5.2% 2.8% 
Other Provinces 10.5 11.1 
Foreign 0.3 1.2 

Total 16.0% 15.1% 

Table 3.19 

.BIRTHPLACE DISTRIBUTION OF .IMMIGRANTSg 
AN URBAN/RURAL COMPARISON 

Area 

NOWSHAHR CITY 

CHALOUS CITY 

RURAL 

Birthplace 

Same Province 
Other Provinces 

Foreign 

Total Migrants 

Same Province 
Other Provinces 
Foreign 

Total Migrants 

Same Province 
Other Provinces 
Foreign 

Total Migrants 

1956 

12.3% 
40.0 
1.2 

53.5% 

14.7% 

1966 

47.4% 

6.5% 
34.8 
0.1 

41.4% 

7.2% 

71 

1976 

3.8% 
11.5 

0.2 

15.5% 

1976 

7.2% 
26.!) 
0.2 

34.3% 

6.3% 
26.8 
0.1 

33.2% 

2.6% 
5.4 
0.2 

8.2% 
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Figure 3.2 

ORIGIN OF MIGRANTS TO SHAHRESTAN NOWSHAHR IN 197~ BOTH SEXES 

Sourceg Based on the 1976 Census. 



Figure 3.3 ORIGIN OF MIGRANTS TO SRAHRESTAN NOWSHAHR IN 1971 2 BY SEX 

MALE 

0· "' 

Source: Based on t~e 1976 Census. 
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Both Chalous and Nowshahr cities show a decrease in the number 

of migrants between 1956 and 1976. 

A further analysis examines the locations in 'other pro­

vinces' (Table 3.20). The highest proportion of immigrants 

are from the province of Gilan in 1956 and 1976, followed by 

Mazanadaran 9 Markazi and East-Azarbaijan. There is variation 

in the proportion between the two periods: according to the 

1976 census, the migrants from Gilan have increased, with a 

subsequent decrease from Mazandaran and Markazi. The proportion 

from all other provinces has also increased. The overall 

pattern presents migration mainly from the contiguous provinces 

of Gilan and Markazi (See Fig. 1.1), in addition to a high 

proportion from the same province. A male/female comparison 

reveals a fractionally higher proportion of female immigrants, 

but the difference is not significant (Table 3.21). 

During the five years prior to the last census, ie in 1971, 

9074 persons, which is 6.1% of the total population, living in 

the Shahrestan were immigrants (Table 3.22). Of these, 59.2% 

were m~les and 40.8% were females. The highest number of 

migrants originated from the province of Markazi, followed by 

Mazandaran. Gilan and East-Azarbaijan. This pattern was similar 

for both sexes. The females constituted more migrants from tho 

contiguotis provinces. while a higher proportion of males came 

from more distant places. There are no figures for urban-rural 

differences and therefore no analysis is possible. 

An age analysis of the migrants revealed a higher propor­

tion of migrants in the (10~29 years) age group for both sexes. 

In the older age groups, which showed a decreasing percentage 
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Table 3.20 

ORIGIN 9 BY PROVINCE 9 OF MIGRANTS INTO SHAHRESTAN NOWSHAHR 

Province 1956 1966 1976 

Total immigration 12873 16619 22718 

Mazandaran 32.3% 24.3% 
Gil an 37. L. 40.2 
Markazi 20.3 17.3 
Azarbaijan-e-Shargh 6.4 6.7 
Others 3.6 11.4 

Total 100.0% 100.0% 100.0% 

Table 3.21 

PROVINCIAL ORIGIN OF MIGRANTS INTO SHAHRESTAN NOVJSHAHR BY SEX 

Province Doth hale· :B'emale 

Mazandaran 3.8% 3.7% 3.8% 
Gil an 6.2 6.2 6.2 
Markazi 2.7 2.9 2.5 
Azarbaijan-e-Shargh 1.0 1.4 0.7 
Others 1.8 2o1 1.4 

Total 15.5% 16.3% 14.6% 
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Table 3.22 

PROVINCIAL ORIGIN OF MIGRANTS INTO SHAHRESTAN NO\VSHAHR IN 1971 
BY SEX 

PROVINCE Hale Female Both 

Total immigration 5372 3702 9074 

Mazandaran 24.3% 26.2% 25.1% 
Gil an 19.7 26.2 19.9 . 
Markazi 28.9 33.4 30.7 
Azarbaijan-e-shargh 9.6 5.7 8.0 

Others 17.5 14.6 16.3 

Total lOO.U% lOU.O% lOU.O% 

Table 3.23 
AGE COMPOSITION OF MIGRANTS INTO SHAHRESTAN NOWSHAllR 

Age groups Male Female Both 

5 - 9 years 12.1% 17.4% 14.3% 
10 - 19 25.5 24.2 25.0 
20 - 29 34.8 36.4 35.4 
30 - 39 15.5 11.7 14.0 

40 - 49 7.5 4.5 6.3 

50 - 59 2.8 2.9 2.8 

60 + 1.8 2.9 2.2 

Total 100.0% lOU.O% 100.0% 

Table 3.24 
CRUDE DEATH RATES IN IRAN BY SE_X Lper thousand 2 -

Urban Rural 
Nale 6.50 10.20 
Female 5.60 9.90 
Both 6.06 10.04 

Source~ Nehaptian and Khazanehp 1976. 
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with age 9 the males constituted more of the migrants (Table 3.23). 

Other parameters such as marital status 9 occupation and ethnic~ty 

could further delimit the demographic range of the migrants 9 but 

data were not available in the census. Differences in the demo­

graphic parameters in terms of migration could not be tabulated 

separately for the urban and rural areas. 

Some generalizations about the characteristics of the 

migrants are possible: the intermediate age groups constitute 

the bulk of the migrants to the Shahrestan; the proportion of 

male migrants is higher than that of the female; the propensity 

to migrate over long distances is more evident for males; and 

that distance is an influential element 9 whereby migration more 

frequently takes place between contiguous provinces. 

Hemmasi 1 s (1974) thorough analysis of migration in Iran 

confirms some of the results obtained from the analysis of 

Shahrestan Nowshahr. His study reveals some important character­

istics of migration in Iran 9 particularly thnt the motiveD for 

migration are ver~much influenced by the structural characteris­

tics of the places of origin and destination (the pull and push 

factors) 9 resulting in consequent rural depopulation and urban 

overpopulation. His study also reveals migration differentials 

in terms of socio-economic status and family structure 9 ie 

migration has a family orientated structure. 

3.2.11 Mortality 

Systematic indices of mortality in the smaller population 

units in Iran are not available. In general 9 mortality is 

decrea,sing throughout the country 9 but ~·d.Lh lar1~u diff'•JJ'(~tlt~c;: 

bet\Jeen the urban and ruru1 nrr):u: ( Uullil)f~r·apli,Y and Vi. Lu. L 

Statistics in Irat1 9 1976). ~~ortality diffcrmtec:; arc mueh lii 1:h1:1· 
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than fertility differences~ this being a reflection of the 

socio=economic conditions prevailing in the urban and rural 

areas. According to Nehaptian and Khazaneh (1976)~ raw death 

rates in the urban area is only 60% that of the rural areap but 

they also emphasize differences in the ~ge ~tructuDe .and migra­

tion pattern of the two areas. (Table 3.24). The total mortality 

index in the province of Mazandaran in 1976 was 9.6 (7.5 in the 

urban 9 and 10.1 in the rural)~ (Population Growth Survey of 

Iran 9 1976). Mortality is in general higher among the very young 

and in both areas the highest death rates are found in infants in 

(l-4) years age group 9 but the difference decreases with the 

older age groups. Infant mortality is more frequent in the rural 

areas~ specifically those under one year: in the urban area 

for every 1000 births 9 only 62 die 9 while in the rural this 

figure is doubled to 120 (Nehaptian and Khaz11neh 9 1976). l11fan I. 

mortality in Mazan daran is reported to be 7 5. 6 in the u rhnn 

section and 130.0 in the rural (Population Growth Survey of 

Iran). Differential mortality in terms of sex indicates that 

female mortality is higher than male mortality in the rural 
I~ 

area and thisAmainly due to higher maternal deaths. The main 

causes of deaths are primarily infective and parasitic diseases~ 

of which the most important is hookworm in Shahrestan Nowshahr; 

circulatory 9 respiratory and digestive disorders are other 

causes of deaths. 

3 0 2 0 12 s~_ll!l!lar~ 

A comparative analysis of the 1956 9 1966 and 1976 censuses 

of Shahrestan Nowshahr indicates a changing pattern in the 

structure and composition of the population 9 and the trend 
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conforms to the demographic generalization of the 'Transition 

Period'. The total population has increased very rapidly in 

size_ but the urban-rural analysis reveals a heterogeneous 

trend in the growthp whereby the urban areas show the highest 

ratep while the rural areas show varying changes in conjunc­

tion with their localities and the extent of their isolation 

from main roads and vicinity to large centres of social and 

economic activities. The effective growth rate for Mazandaran 

has been estimated at 3%: 4.5% for the urban and 2% for the 

rural (Plan and Budget Organization, 1976). 

Both family structure and migt·ation pattc:rn:: have br:r;n 

analyzed to explain the observed trenrh; and the: dJCI',:runcr;:: 

between and within the areas. Fertility rate shows a declining 

trend throughout the three periods in the total population in 

conjunction with lower proportions of married individuals and 

a decline in early marriages in both sexes, but differences 

are observed in these parameters between the urban and 

rural areas. Family size shows an increase in the rural areas, 

which is a reflection of lower mortality and of an incroasc in 

survival rates of infants and children. There is alGo evhlfme<: 

of an increase in nuclear families, but extended farn:Llic;; 1'C:irJa:Ln 

more frequent in the rural areas. The sex ratio is different 

between the two areas mainly because of rural emigration. The 

age structure indicates a young population with the highest 

proportion in the pre-reproductive period; the trend is one of 

increase in the productive age group and a higher median age 9 

reflecting the trend in the conjugal and family structure. Both 

the urban and rural areas show differences in the age composi-
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tion and this is the result of the migration pattern. 

Migrational analysis reveals that immigration and admixture 

has been substantially higher in the urban areas 9 but tho over­

all trend of migration to Shahrestan Nowshahr is decreasing. 

The origin of migrants are mainly from the same or adjacent 

provinces of Gilan and Markazi. This pattern is similar for 

for both urban and rural areas. Migrational differences in 

terms of sex and age reveal more male migrants over longer 

distances, and the highest proportion cf migrants are found in 

the (20-29) years age group. 

Since there are no periodic indices on birth and death 

rates in the study areap direct estimates of the contributory 

components of fertility (natural growth) and migration to the 

overall increase in population size has not been possible; it 

is only through the above-discussed demographic parameters that 

one can speculate about the main causes for the changes. In 

general it appears that Iran is in the period of transition 

from high birth and death rates to lower rates 9 in addition to 

intense within-country migration. In accounting for fertility 

and mortality differences between the urban and rural areas 

it can be assumed that in the rural areas higher fertility 

could have been conducive to increased natural growth 9 but 

high mortality and emigration must also be accounted for 9 hence 

the slower rate of growth for the rural areas. 

Population growth has been mainly attributed to migration 

as a consequence of regional agricultural and socio-economic 

developments, increase in communication notworks 9 expunsion nf 

tovms and villages and increased urbanizn.tton" These :in Llll'll 

have altered the population composition :i.n Lurm:; of :q;,!, ::t:Y. 9 

family structuru and othnie eompo~d Lion. 



81 

3.3 PRESENT DEMOGRAPHIC FEATURES 

3.3.1 Samples 

The present demographic analysis is based upon the data 

collected during the field-work, and mainly covers aspects of 

the composition of the population in terms of the reproductive 

potential of the women, family size and birthplace origins of 

the inhabitants within Shahrestan Nowshahr. The data on the 

demographic parameters of each individual are not complete, 

and factors such as sex and age structure cannot be assessed 

very accurately since they do not cover all the co-existing 

generations. The data were collected from 1047 households; of 

these 495, 303 and 249 are from Bakhsh Markazi 9 Chalous and 

Kelardasht respectively. 

3.3.2 Sex and age structure 

A total of 11996 samples were examined in terms of SC!X 

composition 9 ie 6043 males and 5953 females 9 yielding u ratio 

of 101.5 for the total population. The age structure presented 

in table 3.25, indicate that 29.8 9 61.3 and 8.8% of the popula­

tion are in the age groups of (0-14)9 (15-49) and (50+) years, 

respectively~ These figures do not correspond to the census 

results and are not characteristic of a young population that 

is reproducing itself. The highest percentage of individuals 

are in the age groups of (15-19) and (10-14) respectively for 

both males and females. The mean and mode for the total areR 

is 24 and 16 years respectively. The causes for the observed 

discrepancy9 ie a low proportion in the pre~reproductive age 

groups 9 is mainly due to the fact that the data do not cover 

information on the age structure of the children of the 
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Table 3o25 

AGE STRUCTURE BY SEX 

Age Groups Males Females Sex unknown Total 

0 - 4 yrs 200 159 l 360 

5 - 9 322 327 6 655 
10 - 14 671 629 15 1315 

15 - 19 810 882 18 1710 

20 - 24 483 464 ll 958 

25 - 29 266 265 10 541 
30 - 34 144 214 3 361 

35 - 39 120 258 l 378 

40 - 44- 172 212 l 3R 5 

45 - 49 258 201 () !,59 

50 - 54 175 127 0 30~ 

55 - 59 129 60 0 189 

60 - 64 115 26 0 1/~l 

65 - 69 25 3 0 28 

70 - 85 29 l 0 30 

Total 3919 3828 66 7813 

Mean 25o0 23o2 24.0 

Mode 18o0 l5o0 16.0 

DISTRIBUTION 

Age Groups Males Females Both Sex Ratio 

0 - 14 yrs 30o4% 29.1% 29.8% t07.0 

15 - 49 57.5 65.2 61.3 90.3 

50 + 12.1 5.7 8.8 218.0 
=---=-------=----~-----= -

Total 100.0% 100.0% 100.0% 102.4 
-------~~-~----~--~-~ -----
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respondents' siblings; this inevitably has resulted in the 

under-enumeration of the younger population. The grandparcntnl 

generation has not been included either, thus both factors have 

resulted in the over-representation of the reproductive age­

groups. Further analysis in the three subdivisions has not 

been done due to the misrepresentation of the sampling. 

3.3o3 Family structure 

Table 3o26 presents data on the distribution of married 

individuals (both males and females) Hithin spec:Lf:ic ar;o {;roup::. 

The figures indicate that the highest proportion of marr:Led 

females are in the age group of (15-19), while for the males 

it is in the age group of (20-24)0 In general. 94o5% of females 

have been married before the age of 25. while 87o7% of the males 

have married before the age of 30o This same trend is observa­

ble when the analysis considers the place of birth of the inha­

bitants? ie within the individual Bakhsheso 

The average age at marriage for females 1s l7o8 yearn, 

and for the male s it is 2 4 o 1. years o D i f fore n c e [; o f o n e y ' ) u r 

are observed in a further analysis of the subdivi::j_on:; (Table 

3o27)o These indices are very similar to the average age at 

marriage of the country as a whole (SeeTable 3o8c). Difforences 

between the three Bakhshes are not expected to be very high 

because they mainly comprise the rural area. and more samples 

are needed to detect for any variation between the urban and 

rural areas. 

Age disparity has also been calculated between the spouses 

(Table 3.28). 1\.n average of 7o/1 YDft.r:: t:J oh:;ervt:d ht:l.vH!'''' l.lw. 

huDbands and wivo::: o Hnkhnll Ch1tl.011:: :i11d i <::11.1::: a ::nt:tll<·t· ttttnlll·t· 
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Table 3.26 

PROPORTION OF MARRIED FEMALES WITHIN SPECIFIC AGE GROUPS 

Age Sam12les born in Total 
Groups Shahrestan Bakhsh Bakhsh Bakhsh Samples 

Nowshahr Markazi Chalous Kelardasht (all 
birth-

Total in, 385 168 51 166 627 Sample 

10 - 14 yrs 16.2% 20.2% 9.8% 13.8~f, 16.21<, 

15 ~ 19 57.2 53.5 74.3 56.0 55.4 
20 ~ 24 23.5 24.5 11.9 26.0 22.9 

25 - 29 2.3 1.2 4.0 3.0 4.3 

30 - 34 0.8 0.6 o.o 1.2 1.0 

35 - 39 0.2 o.o 0.0 0.0 0.2 

Minimum age 12 12 13 12 12 

Maximum age 30 30 26 30 35 

PROPORTION OF MARRIED MALES WITHIN SPECIFIC 1\GE GHOUPS 

Age Sam:Qles born in Total 
Groups Shahrestan Bakhsh Bakhsh Bakhsh Samples 

Nowshahr Markazi Chalous Kelardasht (all 
birth-
laces) 

Total in 398 180 42 176 650 Sample 

15 - 19 yrs 16.6% 16.1% 23.9% 15o4% 14o7% 
20 ~ 24 4lo2 44.3 33ol 4.10 0 4.0 0 7 

25 ~ 29 29o9 27o3 33o4 3lo6 32o3 

30 = 34 5o9 5o6 7o2 6o2 6.7 

35 ~ 39 3o9 /p 5 2o4 ~~ 0 9 'L':l 

1~0 ~ le/1. lo9 J 0 7 OoO ?oJ I • (' 

45 = 49 Oo3 OoO o.o Oo6 () • I J 

50 + Oo3 Oo6 OoO OoO 0 0 ;~ 

Minimum age 15 15 15 15 15 
Maximum age 52 52 39 45 52 

-- ---.---- -------~=--- ·--- ----- -----· --~-,-.-- - . ----· -~----



Table 3.27 

MEAN AGE OF SPOUSES AT MARRIAGE (YEARS) 
~=--· 

Sam12les born in 
Shahrestan Ba-khsh Bakhsh Bakhsh 
Nowshahr Markazi Chalous Ke1ardasht 

HUSBANDS 398 180 42 176 

Mean 24.2 24.2 23.5 24.4 
Standard 50 5 5.6 5.5 50 5 Deviation 

WIVES 385 168 51 166 

Mean 17.5 17.2 17.4 17.9 
Standard 3.2 3.2 2.8 3.4 Deviation 

Table 3.28 

AGE DISPARITY (IN YEARS) BETWEEN SPOUSES 

TOTAL 

Mean 
Standard 
Deviation 

Sam12les born in 
Shahrestan Bakhsh Bakhsh Bakhsh 
Nowshahr Markazi Chalous Kelardasht 

487 
7.2 

6.2 

206 

7.4 

5.7 

28 

5.1 

4.7 

219 

7.4 

6.6 

85 

To 'tal 
samples 
(all 
birth-

651 

24.4 

5.4 

627 

17.8 

3.7 

Total 
samples 
(all 
birtb­
J2laces) 

870 

7.4 

6.2 
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of years between the spouses 9 and this could be due to small 

number of samples or a tendency to choose mates with smaller 

age disparity. Nehaptian and Khazaneh (1976)p observed a 

difference of 6 years between the spouses in both rural and 

urban areas in Iran; in another Iranian surveyp age difference 

between the males and females were found to be an average of 

8.3 years (8.5 in the urban areasp and 8.2 in the rural areas) 

(Population of Iranp 1976). 

The reproductive potential of the femalesp family size 

and infant and child mortality has been examined in Shahrestan 
+hc.t 

Nowshahr. This analysis~like for conjugal status has been 

attempted for one generation onlyp ie the respondents' mothers. 

The mean number of births per female in the Shahrcstanp and 

in the three Bakhshes are presented in Table 3.2r;. IL'hr~ r·c;f:ull.:: 

show an average of 7.5 births per female in the total aroa. In 

the subdivisions different averages are observed 9 in addition 

to different variances. Bakhsh Chalous shows the smallest num-

ber of birthsp while Bakhsh Markazi and·Kelardasht show larger 

averages. Since females' reproductive potential varies with 

agep the average number of births has also been tabulated in 

five year intervalsp giving information on the females's 

completed family size. Differences are observed between the 

Bakhshes in the number of children at each interval. 

In order to distinguish between the number of children 

born and the number that survivep the data have been examined 

only on the number of children alive (Table 3.30). The figures 

indicate an average of 6.2 children per female 9 which also 

indicates the extent of child mortality. For females who are 
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Table 3.29 

MEAN AVERAGE NUMBER OF BIRTHS PER FEMALE 

Age Sarn12les born in Total 
Groups Shahrestan Bakhsh Bakhsh Bakhsh samples 

Nowshahr Markazi Chalous Kelardasht (all 
birth-

FEMALES 618 273 72 273 971 
CHILDREN 4844 2098 529 2203 7298 

25 - 29 yrs 
Mean 3.3 3.5 3.0 0.0 3 0 /~ 

Variance 0.3 0.5 o.o 0.0 0.3 

30 - 34 yrs 
Mean 6.0 5.9 4.7 6.2 5.8 
Variance 3.6 3.9 2.3 3.4 3.4 

J5 ~ 39 yrs 
Mean 6.8 6.7 6.5 7.2 6.6 
Variance 3.6 3.8 4.1 2.9 4.4 

40 ~ 44 yrs 
Mean 7.8 8.0 7.0 7.9 7.4 
Variance 3.8 2.7 4.7 4.4 4.9 

45 yrs + 

Mean 8.9 8.9 8.4 8.9 8.6 
Variance 5.0 5.9 5.4 4.1 5.4 

ALL AGES 
Mean 7.8 7.7 7.3 8.1 7.5 
Variance 5.4 5.9 5.8 4.7 5.9 
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born in Shahrestan Nowshahro ie excluding the migrantso 

the figure is 6.4. Bakhsh Kelardasht shows the highest figur~ 

of 6.6 9 in conjunction with high number of children. From 

\able 3.30 it is observed that on average a female will have 

6.8 children by the time she has reached 45 years; the figure 

for those born in the Shahrestan is 6.9 9 and for the three 

bakhshes of Markazio Chalous and Kelardasht they are 6.7. 6.9 

and 7.2 respectively. Differences in these figures are indica­

tive of differential behaviour in reproduction but they are 

not substantially different. Significant differences are found 

between the rural and urban areas in reproductive potential 

and these are mainly the result of differential age at marriage 

and number of years of married life. Nehaptian and Khazaneh 9 

(1976). observed that in the rural areas of Iran married woman 

have an average of 9.5 children 9 while the figure for the urban 

regions is only 7.6. 

The mean number of children dying is presented in Table 

3.31. The figures indicate an average of 1.3 for the total 

population. 1.5 for those born in the Shahrestan and 1.4. 1.2 

and 1.6 for Bakhsh Markazio Chalous and Kelardasht respectively. 

Infant and child mortality analysis reveals that of both sexes 

close to 50% of those dying are under five years of age. A 

male/female comparison reveals more male mortality in the under 

five year age group. yielding a ratio of 108.8. These results 

cannot be assessed with total certainty because of the possibi­

lity of misreporting and emigration. (Table 3.32). 

The extent of polygamy has also been examined. anrt it is 

observed that males have a higher proportion of r.1ul tipl e rn~:tr d.a-

ges. ie 17%. than have females which is only 4% (Table 3.33). 



Table 3.30 

MEAN AVERAGE NUMBER OF SURVIVING CHILDREN PER FEMALE 

Age 
Groups 

FEMALES 
CHILDREN 

25 ~ 29 yrs t-
Mean 
Variance 

30 ~ 34 yrs 
Mean 
Variance 

35 ~ 39 yrs 
Mean 
Variance 

40 ~ 44 yrs 
Mean 
Variance 

45 yrs + ~~ 

Mean 
Variance 

ALL AGES 
Mean 
Variance 

{~ completec~ 

1 ni~her uo\ves 

Samples born in 
Shahrestan Bakhsh Bakhsh Bakhsh 
Nowshahr Markazi Chalous Kelardasht 

657 297 75 285 
4190 1829 469 1892 

4.0 4.3 3.0 0.0 
2.0 2.3 0.0 0.0 

5.1 5.2 4.2 5.1 
1.6 1.7 0.9 1.6 

5.9 5.7 6.0 6.4 
3.3 3.5 3.4 2.7 

6.3 6.5 6.3 6.2 

3.5 4.5 6.4 2.4 

6.9 6.7 6.9 7.2 
4.0 4_. 3 3.8 3.7 

6.4 6.2 6.2 6.6 
3.9 4.2 4.2 3.4 

family size 
o'o\:a'tMd doe_ to smaHer saO\f\-e. <o'ize -'t'nllV\ .\" \ob\~ 

89 

1041 
6451 

3.7 
1.5 

4.9 
2.2 

5.7 
3.8 

6.1 

4.0 

6.8 

4.2 

6.2 

4 . .3 

s.l..q. 
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Table 3.31 

MEAN AVERAGE NUMBER OF CHILD MORTALITY PER FEMALE 

Samples born in 
Shahrestan Bakhsh Bakhsh 
Nowshahr Markazi Chalous 

FEMALES 628 276 74 
CHILDREN 879 363 88 

Mean 1.5 1.4 1.2 
Variance 2.6 2.3 3.8 

Table 3.32 

INFANT AND CHILD MORTALITY 

Age Group Male Female 

Less than l yr 46 (18.A%) 33 (13.6%) 
Less than 5 yrs 77 (30.8%) 80 (33.1%) 
5 yrs ahd over 127 (50.8%) 129 (53.3%) 

Total 250 (100.0%) 242 (100.0%) 

Total 
Bakhsh samples 
Kelardasht (all 

278 
428 

1.6 
2.5 

birth­
places) 

985 
1246 

1.3 
2.3 

Total 

97 (18.4%) 
162 (30.7%) 
269 (50.9%) 

528 (100.0%) 



Table 3a33 

NUMBER OF MULTIPLE MARRIAGES 

Spouse 

HUSBANDS 

WIVES 

Table 3.31~ 

Number in 
Sample 

954 
839 

91 

Number of multiple marriages 
0 1 2 3 

83.5% 
96.0% 

7.4% 
2.0% 

7.5% 
1.0% 

1.5% 
1.0% 

AGE DISPARITY BETWEEN SIBLINGS 

Number of Siblings 
in Sample 

Mean Average 
Modal Average 

4651 

2.7 years 

2.1 years 
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A final analysis examines the age disparity between the 

sibs. Table 3.3~. reveals that an average of 2.7 years exists 

between the ages of the siblings. One would expect that the 

smaller the average interval between births the larger the 

final family size tends to be, but this factor is also depend­

ent on other variables such as age at ~arriage and duration of 

marriage. 

Since the data were distributed to schoolchildren, conse­

quently only married females (respondents' mothers) were 

accounted for, therefore no account has been made for unmarried 

females and childless families. 

The results obtained from the present analysis do not 

sufficiently represent the total reproductive perfmmance of 

the population, since they only account for one generation, and 

it is also not possible to detect any differences between 

the urban and rural areas, but they do provide relative indices 

on the essential evolutionary parameters, such as age-specific 

ferti~ity rates, total fertility, completed family size, morta­

lity rates of children, age disparity between spouses and sibs, 

and the extent of multiple marriages. These variables are 

either missing in the census records or alternatively they are 

difficult to extract. 

3.3.4 Bi~thplace composition 

The birth localities of individual members of the family, 

namely the father, mother, fatheris father, father's mother, 

mother's father, mother's mother and all children, in addition 

to the total famil~ are presented in Table 3.35. Of those horn 

in Shahrestan Nowshahr, Bakhsh Chalous presents tho lownot 
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proportion 9 mainly because it is the smallest of the three 

Bakhshes and also because historically it was united with 

Bakhsh of Kelardasht. Of those born outside the Shahrestan 9 

Ostan of Gilan shows the maximum contribution of 8.8% 9 followed 

by the other Shahrestans of Ostan of Mazandaran 9 5.7%. Ostan 

Markazi (Central) 9 comprises almost one half of the non-indige­

nous inhabitants from all the other parts of Iran. This pattern 

is similar for all the family members 9 except for the childron, 

who show much lower values. Individual family members show 

heterogeneous propations in their birthplace origins (Table 3.3~). 

The mothers' parents (MF and MM)~ show higher percentages of 

theBe born in the Shahrestan 9 ie 70.2 and 69.3% respectivelyo 

while the fathers' parents (FF and FM) show the least propor­

ti~9 ie 55.8%. This could be indicative of the fact that 

mal~s have migrated to this area more frequently than females 

within the last two generations. 

Of the tbtal populationo 76.7% were born within the aroa 9 

and only 23.3% elsewhere. It is mainly the children~ birth­

places that contributes to this high proportion 9 followed by 

the mothers' parents. There is not much difference between 

the father's and mother 1 s percentages of locally born (Table 

-j.36). The proportion of locally born people to those born 

elsewhere appears to be lower than the 1976 census results 9 

vlhich indicates 85.5% ~ this might be due to the lack of repor­

ting on the respondents' children birthlocalitieso or else 

the, sample$ do not cover the more isolated regions where the 

.ext. en t of migration might well be mu eh less. II. final nn :1u lii!JI·,­

ion is that more people have migrated to the Shahrestan Hithin 

the last six years. 



Table 3.35 

DISTRIBUTION OF BIRTHPLACE ORIGINS OF INDIVIDUAL MEMBERS WITHIN THE SURVEYED FAMILIES OF SHAHRESTAN 
NOWSHAHR 

Area F M FF 

Number in Sample 1044 1037 980 

Bakhsh Jl:!arkazi 28.5% 28.9% 24.9% 
Bakhsh Chalous 6.1 7.2 3.1 
Bakhsh Kelardasht 28.2 27.6 27.8 

Ostan Mazandaran 6.7 7.7 8.7 
Ostan Gilan 18.1 18.0 19.7 
Ostan Markazi 4.2 4.4 5.4 
Other Ostans 8.2 6.1 10.4 

Foreign 0.0 o.o 0.0 

Total 100.0% 100.0% 100.0% 

FM MF MM 

974 613 607 

25.8% 32.5% 32.9% 
2.8 2.0 1.8 

27.2 35.7 34.6 

8.9 8.0 8.8 
20.8 11.4 10.7 

4.9 3.3 3.8 
9.6 6.8 7.1 

0.0 0.3 0.3 

100.0% 100.0% 100.0% 

CH 

7340 

36.6% 
22.9 
27.6 

4.1 
2.8 
3.7 
2.2 

0.1 

100 .. 0% 

TOTAL 

12595 

33.2% 
15.1 
28.4 

5.7 
8.8 
4.0 

4.7 

0.1 

100.0% 

>-0 
./0--



Table 3.36 

RATIO OF THOSE BORN IN SHAHRESTAN NOWSHAHR TO ELSEWHERE 

Area F M FF FM 

Shahres~an Nowshahr 62.8% 63.7% 55.8% 55.8% 

Elsewhere 37.2· 36.3 44.2 44.2 

Total 100.0% 100.0% 100.0% 100.0% 

F = ?·a :.her 

M = :.:e>ther 

FF = ?e.ther 9 s Father 
FM = ?c.. th.er 0 s Mother 
MF = ~other 1 s Father 
!viM = ~·::)-':~er 1 s Mother 
CH = ::.::::.:..2-:lren 

MF MM 

70.2% 69.3% 

29.8 30.7 

100.0% 100.0% 

CH 

87.1% 

12.9 

100.0% 

TOTAL 

76.7% 

23.3 

100.0% 

'-0 
\.J't 
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3.3. 5 . Higrants 

Th~ localities providing the majority of migrants are 

similar to, Jthose observed in each of the three censuses 9 ie 

migrants en ter'ing the Shahrestan are mainly from the provinces 

of Mazandarap 9 Gilan and Markazi. This pattern and orientation 

of movement reveals the importance of geographic elements and 

roadway network in controlling the origin of migrants. thes~ 

proportions also parallel those of the census results 9 which 

indicate more inter-provincial than inter-shahrestan mobility, 

ie within Ostan Mazandaran. These similarities indicate the 

extent to which the samples represent the total population. 

In order to examine more precisely the exact locations 

of the migrants since provinces are large territories encomp­

assing many shahrestans 9 the data have been analysed to locate 

the specific ostans and shahrestans (Table 3.37n. b). The first 

point to recognize is that all the provinces of Iran have cont­

ributed to the total migrants 9 although the porportions are very 

low compared with the three major localities. 

An analysis at the Ostan level indicateB that Ostan Azar­

baijan (in N.W Iran) comprises the highest proportion of the 

non~contiguous provinces (1.8%) from a total of 4.7%. This is 

followed by Ostan Khorassan (in N.E Iran) with 1.2%. all the 

remainder being less than 1.0%. The individual family members 

show more varied proportions of migrants from Azarbaijan than 

from Khorassan. In the former. male parents show a higher prop­

ortion than female parents. In general. the pattern of mobj1ity 

between Sh. Nowshahr and other OstanS (even at a oecond lov01) 

reveals a unidirectional. linear pattern of movement across the 

northern borders of Iran along the northeast and northwest axis. 
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Although the Ostans of Mazandaran 9 Gilan and Markazi are t~~~ 

largest contributors to the population of the Shahrestanp it 

is necessary to consider from which shahrestans within each 

ostan the migrants originate. The shahrestans of Ostan Markazi 

have not been analysed since the majority originated from the 

capital 9 Tehran 9 followed by Shahrestan Karaj 9 which borders 

on Nowshahr. The total contribution from Markazi is an average 

of 4.0% 9 but the actual percentages vary between the family 

members. Analysis of the two other main ostans, Mazandaran and 

Gilan 9 reveal a varied proportion of contributions from indiv­

idual shahrestans within the ostans. From Gilan. the shahrestans 

near to Shahrestan Nowshahr. namely Roudsar. Rashtp Fuman. 

Lahijan and Langarud comprise the highest proportions; the 

shahrestans further away constitute less. The variation is 

apparently due to either the size of the population or to 

the actual distance from the Shahrestan. Another important 

factor is that the shahrestans further to the west speak 

Gilaki 9 rather than Mazandaranip and this could be an influent-

ial barrier to migration. 

Within Ostan of Mazandaran (which also includes Sh. Nowshahr). 

the largest contributions are from the two adjacent ShahTest~ns 
-· -- -

of Tonekabon and Nour. situated on the western and eastern borders 

of the Shahrestan respectively. Shahrestan of Tonekabon cont­

ributes 2.5% and Shahrestan Nour contributes 1.5% from the total 

of 5.7%. The historical importance and links between these two 

areas have already been discussed. Together 0 the remaining 

seven shahrestans of Mazandaran contribute less than 1.0%. 



Table 3o37a 

DISTRIBUTION OF BIRTHPLACE ORIGIN OF MIGRAN~S BY OSTAN AND SHAHRESTAN LEVELS 

Ostan Shahrestan F M FF FM MF MM CH TOTAL 
I 
I 

t~azandaran Nowshahr 62.8% 63o7% 55o8% 55o8% 70o2% 69o3% 87ol% 76.7% 

A mol 0.3 0.5 Oo3 0.2 0.3 0.5 0.2 0.2 

Babol 0.7 0.7 Oo8 0.6 0.3 0.5 0.1 0.3 

Gonbad-e-Kavouss o.o o.o 0.0 0.0 0.0 OoO Oo1 Oo05 

Gorgan Oo7 Oo7 0.7 Oo8 Oo5 0.8 0.5 0.6 

Behshahr 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.03 

Nour 1.7 1.5 3.7 3.5 3o8 3.1 0.6 1.5 

Sari Oo3 Oo5 Oo3 0.3 o.o 0.0 0.1 0.2 

Shahi 0.1 Oo3 0.2 0.2 0.5 0.3 0.3 0.3 

Tonka bon 2o9 3.5 2o7 2.9 2.6 3.5 2.2 2o2 

69o5 71.4 64.5 64.3 78.2 78.0 91.3 82.08 

Gil an As tara 0.3 0.5 0.2 0.2 0.2 0.2 0.03 0.1 

Bandar~e~Anzali 1.2 0.9 0.9 1.1 0.5 0.5 0.1 0.5 

Fuman 2.6 2.0 5.0 4.5 3.3 2.0 0.1 lo5 

Lahijan 1.8 3.1 1.7 2.1 1.8 1.0 0.3 1.0 

Langarud 1.9 1.9 1.9 2.7 0.8 1.2 0.2 0.9 

Rasht 4.0 4o9 3.7 3.9 2.1 2.6 0.5 loB 

Roudbar Oo6 0.4 0.'7 0 .. 6 0.2 0.0 Oo3 Oo3 ...0 
00 

Roudsar 4.7 3o2 4.6 4.5 2.1 2o5 1.0 2o2 

Sumehsara Oo5 1.0 0 ':( 
0 ../ 0.5 0.3 0.5 0.1 0.3 

Tava1esh ~ o.o 0.1 0.1 0.0 0.0 0.2 0.2 

17.9 17.0 10 : /0...:... ? ,:1. 2 11.3 10.5 2.83 8.8 



Table 3.37b 

DISTRIBUTION OF BIRTHPLACE ORIGIN OF MIGRANTS BY OSTAN 

Ostan F M FF FM MF MM CH TOTAL 

Mazandaran 69.5% 71.4% 64.5% 64.3% 78.2% 78.0% 91.3% 82.08% 
Gil an 17.9 17.0 19.1 20.2 11.3 10.5 2.83 8.8 

Azarbaijan 3.4 1.9 5.0 4.3 3.1 2.6 0.6 1.8 

Boyer Ahmad o.o o.o 0.0 o.o 0.0 0.0 o.o 0.0 

Bushehr 0.0 0.0 0.0 o.o o.o 0.0 0.0 0.0 

Chahar Mahal 0.0 0.0 0.0 0.1 o.o o.o o.o 0.01 

Esfehan 0.4 O.l 0.5 0.5 0.5 0.0 0.03 0.2 

Fars 0.5 0.1 0.3 0.4 0.2 0.0 0.04 0.1 

Ramadan 0.3 0.4 0.3 0.3 0.2 0.2 0.01 0.1 

Hormozegan 0.0 o.o o.o 0.0 o.o 0.2 0.0 0.01 

I lam 0.1 0.1 0.0 o.o 0.0 0.0 0.01 0.02 

Kerman 0.2 0.1 0.4 0.2 0.2 0.2 0.0 0.1 

Kermanshahan 0.2 0.3 0.4 0.3 0.3 0.2 0.04 0.2 

Khora.cssan l.l l.l 1.2 l.l 0.8 1.0 1.2 1.2 

Khuzestan 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 

Kordestan 0.0 0.1 0.0 0.0 0.0 0.2 0.1 0.02 

Lore stan 0.5 0.5 0.5 0.5 0.7 0.8 0.1 0.3 

Markazi 4.2 4.4 5.4 4.9 3.3 3.8 3.7 4.0 

Semnan 0.4 0.2 0.3 0.4 0.2 0.2 0.1 0.2 -..() 
-..() 

Sistan Baluchistan 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.01 

Yazd 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.2 

Zanjan 8 0 I 1 1 0 0 1.0 0.1 0. 
100.0) 100.0% 100.0% 100.0o 100.0 0 lOO.O;o 



100 

The anliysis of the origin of migrants has revealed the extent. 

to which the birthplace composition of the present inhabitants 

of Shahrestan Nowshahr reflects the pattern of migrations that 

took place in the pastp the past political and administra-

tive boundaries in relation to the ethnic distribution, and 

finally the importance of the geographic and topographic factors. 

Table 3o38 presents figures for migrational differences 

by sexo This analysis has excluded the children, since they 

constitute a very small proportion of the migrants. The results 

indicate that the male/female proportions of migrants do not 

differ substantially, although slight variation is observed 

when considering the proportions from non-contiguous provinces 

(Other Ostans)o It is also evident that the category 'Foreign 

born' does not constitute an important contribution to the study 

area 9 although they originate from neighboring countries in the 

northwest and northeasto 

A final analysis examines the proportion of individual 

family members from the subdivisions of Shahrestan Nowshahr 

(Table 3o39a 9 b)o The highest propor~ions of the samples come 

from the less rural, and isolated, and more populated regions 

_Qf tbe Shahrestano Within Bakhsh Marka~i~ the DeheB~ans of 

Humeh (which contains Nowshahr City)p Kachrostagh and Kalej 

comprise more than 24o5% of the samples9 from Bakhsh Chalous, 

both the city and the Dehestan of Kelarestagh comprise 20.0%; 

and in Bakhsh Kelardashtp both Birounbashm and Kelardasht 

contribute to 33aO% of the samplesp the remaining dehestans 

individually contribute from 3a0 to 0.6% of the total percentagea 



Table 3.38 

MIGRATION DIFFERENTIALS9 BY SEX 

Area 

Bakhsh Markazi 
Bakhsh Chalous 

Bakhsh Kelardasht 

Ostan Mazandaran* 
Ostan Gilan 

Ostan Markazi 

Other Ostans 

Foreign 

Total 

Male 

28.6% 
3.7 

30.6 

7.8 
16.4 

4.3 
8.5 

0.1 

100.0% 

Female 

29.2% 
3.9 

29.8 

8.5 
16.5 

4.4 
7.6 

0.1 

100.0% 

* Other than Shahrestan Nowshahr 

Taple 3.39a 

Person 

Fathers 

Mothers 

Fathers 1 Fathers 

Fathers' Mothers 

Mothers' Fathers 
Mothers' Mothers 
Children 

Total 

BY GENERATION AND RELATIONSHIPS 

Number in Sample 

lr1<~:7r ',; ,, \ 

656 
661 
546 
543 
430 
421 

6392 

9649 
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Table 3.39b 

DISTRIBUTION OF BIRTHPLACES BY. BAKHSH 2 DEHESTANS AND CITIES 

Bakhsh Dehestans F M FF FM MF MM CH TOTAL 

Markazi A1avikola 0.9% 0.3% 1.,3% 1.3% 0.7% 0.5% 0.8% 0.8% 
Baladeh~Kojour 3.0 3.3 3.5 3.9 4.0 3.8 1.9 2.4 
Chalandar 0.8 0.9 0.9 0.7 1.2 1.2 0.4 0.6 
Humeh 3.4 5.9 0.7 1.5 1.9 1.7 15.5 11.2 
Kachrostagh 6.4 7.4 6.0 5.3 7.7 8.8 7.5 7.3 
Kalej 7.2 7.,3 7.7 7.6 10.5 10.2 4.9 6.0 
Kalrudpey 2.7 1.8 2.2 2.4 2.3 2.1 1.5 1.7 
Keyrrud-Kenar 1.8 2.1 1.3 1.8 0.9 0.7 1.9 1.8 
Kuhparat 5.0 4.1 5.7 6.8 4.7 4.5 2.2 3.2 
Panjakrostagh 1.7 1.5 2.0 2.2 1.6 2.1 1.2 1.4 
Tavabe=Kojour 3.7 3.0 3.8 3.9 4.7 5.2 1.8 2.5 
Zanoussrostagh 7.0 6.2 7.9 7.4 5.6 6.2 1.4 3.2 
Nowshahr City 1.8 1.5 1.6 1.5. 0.7 0.5 1.1 1.2 

45.4 45.4 44.7 46.2 46.3 47.5 42.1 43.3 

Chalous Kelarostagh 6.7 7.3 4.2 4.2 2.6 2.1 9.6 8.0 
Chalous City 3.0 4.1 1.3 0.7 0.2 0.5 16.7 11.7 

9.8 11.3 5.5 5.0 2.8 2.6 26.3 19.7 

Ke1ardasht Birunbashm 11.1 12.1 11.9 12.3 12o6 12.8 8.9 10.0 
Kelardasht 27.4 26.2 31.7 30.8 33.0 32.8 19.6 23.1 I-' 

Kuhestan=e-Gharb 5.0 4.2 4.9 4.4 !,.L 2.9 2.4 3.1 0 
1'0 

' ' 
Kuhestan-e-Shar~h 1.2 0.8 1.3 1.3 0.9 1.~ 0.7 0.9 

44.8 L3.3 4 9 0 8. 48.8 50.9 49.9 31.7 37.0 
100.0% ::..00.0% 100.0% 100.0% lOJoO% 100.0% 100.0% lOOoO% 
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In summary 9 the analysis of birthplace origins among the 

inhabitants of Shahrestan Nowshahr reveals that over 76% of the 

population is indigenous. The grandparental generation show a 

higher proportion of locally born individuals in comparison to 

the parental generationp indicating more migration within the 

recent generation. Immigration into the Shahrestan has been 

mainly from the Caspian Littoralp ie the Shahrestans of Gilan 

and Mazandaran 9 in addition to those of Ostan Markazi. 

3.4 EVOLUT~ONARY IMPLICATIONS OF DEMOGRAPHY 

The interplay of environmental? socio~economicp demographic 

and biological factors are the bases upon which evolutionary 

mechanisms such as selectionp genetic drift and gene flow opera­

te.Demography is essential for evaluating and determining the 

pattern and potential for micro-evolutionary processes within a 

popu~ation .• A.n analysis of the processes and dynamics of demo­

graphy elucidates the extent of the association between the 

Mendelian/genetic and demographic population. It is through an 

aruiysis of the demographic parameters that the actual genetic 

and effective population that will contribute to the next gene­

ration may be defined. The breeding pattern of populations 

is very much determined by the actual size and composition of 

populationsu in terms of distributionp densityp age/sex and 

family structure 9 fertility and mortality ratesp extent and 

orientation of movement and growth patterns. These factors 

will indicate the extent to which the population composition 

is conducive to selection pressures and genetic drift. If 
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variance exist within these parameters then selection will 

act differentially~ the opportunity for drift will be enhanced 

and consequently genetic variation will be observed. 

As was indicated in the comparative analysis of Shahrestan 

Nowshahr 9 the various demographic variables examined revealed 

differences between the urban and the rural areas. in addition 

to temporal differences. Since these differentials bear directly 

upon the genetic size of the population~ some degree of selection 

differentials and drift in gene frequency would be expected. 

Data on demographic parameters of genetic concern in the individ-

ual dehestans or villages are not available but variation is 

expected due to factors such as geographic location 9 extent of 

isolation 9 means of communicationp vicinity to larger economic 

centres and ethnic and kinship structure. The only informative 

data on these dehestans are their patterns of growth~ which 

indicate heterogeneous rates and which possibly is a roflection 

·of tpe;actual processes operating within each of the units. The 
,.-.. , . 

best ·exam~le ~ould b~ the hiera~chical level of urbanization~ as 
. - '. -

· <is becoming .evident in- t~e three villages of Harz ana bad 9 Alamdeh 

B;!l d Ha; s s'~nk.i'e f o 

Only·a thorough demographic analysis of the individual 
- ·- -

dehestans and villages will provide information on the causes 

of the heterogeneity observed in the rates of growth~ an assess-

ment of the evolutionary trend could then be madeo Differential 

demographic structures have also been associated with various 

oth~r parameters~ such as altitude (Gupta~ 1980a)~ occupational 

and Social stratification (Ajami 9 1969 1 1976~ Mukhopadyap 1 1981) 

and dietary deficiency~ malnutrition and parasitic load (Basu et 



CHAPTER FOUR 

LANGUAGES AND DIALECTS 

4.1 DISTRIBUTION AND LOCALIZATION 

One component of demography deals with the languages 

and dialects spoken by the inhabitants of an area. Through 

an analysis of the distribution 9 regionalization and local­

ization of languages and dialectsp it is possible to domonnt­

rate movement patterns in the past and in the present, and 

to examine the extent of admixture and panmixia. 

The two predominant dialects spoken in the Caspian Provin­

ces are Mazandarani and Gilaki. They are both branches of the 

Persian language, which is Aryan and derived from Old and 

Middle Persian. Mazandarani is mainly spoken in the east of 

the Caspian Littoral 9 while Gilaki is more orientated to the 

west. Both dialects are further subdivided into a number of 

sub-dialects and patois 9 confined to well-defined territorien. 

The root of the Mazandarani dialect has its origin in the 

Pahlavi Sassanid Language 9 which has now mixed with Dori 

Persian and local dialectsp so although they are very distinct 

now 9 they are akin to Persian. The sub~dialects of Mazandarani 

such as Kelarsaghi 9 Kojouri 9 Kelardashti 9 Tonekaboni and Mahali 

(local)P are specific to smaller territorial regions 9 ranging 

from dehestans to some nucleated villages" 

In Shahrestan Nowshahr 9 a total of four languages and 

t.wen ty oight dialects or sub- branches of the lan 1~uage11 are 

spokt7n (Ta.blo 4ol)o It :LfJ evident thnt thu two pr·eclorn:innnt 
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.J2ISTRIBUTION OF LANGUAGES AND DIALECTS IN SHAHRESTAN NOWSHAHR 

Languages/Dialects Male Female Both 

Total Sample 1038 1038 2076 

Gilaki 36.50 38.00 37.20 
Mazandarani 23.50 24.70 24.10 
Kordi 10.30 9.70 10.00 
Farsi 9.60 9.60 9.60 
Torki 4.90 4.10 4.50 

Mazandarani/Gilaki 2.90 2.70 2.80 
Rashti 2.50 3.00 2.70 
Taleghani 2.30 1.90 2.10 
Kelarsaghi 1.30 1.30 1.30 
Mahali (local) 1.10 1.10 1.10 

Kelardashti 0.90 1.00 0.95 
Kord'=-Khajevandi 1.10 0.80 0.90 
Khajevandi 0.50 0.40 0.45 
Yazdi 0.30 0.30 0.30 
Lori 0.30 0.20 0.25 

Tonekaboni 0.10 0.30 0.20 
Araki 0.20 0.20 0.20 
Ashkouri 0.30 0.10 0.20 
Semnani 0.20 0.10 0.15 
Dezfuli 0.20 0.10 0.15 

Massou1eh 0.20 0.00 0.10 
Doonayi 0.10 0.10 0.10 
Nessai 0.10 0.10 0.10 
Arabic 0.10 0.10 0 0 l 0 
Kord-Khorassan 0.10 0.10 0.10 

Taleghani~Khajevandi 0.00 0.10 0.05 
Kord-Kermanshahi 0.10 o.oo 0.05 
Rudsari o.oo 0.10 0.05 
Takestani 0.10 o.oo 0.05 
Hamadani 0.10 0.00 0.05 

Tal-es hi 0.10 o. oo- 0.05 
Mashadi 0.10 0.00 0.05 

Total 100.00 100.00 100.00 
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dialects are Gilaki (37.2%) and ~1azandarani (24.1%L followed 

by Kordi (lO.O%)p Farsi (9.6%) and Torki (4.5%). The remain-

der are sub~dialects of Mazandarani and Gilakip or sub-branches 

of the Kurdish and Persian languages. 

The data on the languagesp dialects and sub-dialects have 

been amalgamated into seven major categories to examine their 

general distribution. These are Mazandaranip Gilakip combined 
·,_ 

Mzandarani and Gilakip Kordi 9 Torkip Farsi and all others. 

Table 4.2 presents the total proportions of each category in 

the Shahrestanp in addition to the percentages for each parent 

individually. It is apparent that Gilaki (42.5) 9 Mazandarani 

(27 .• 6) and the COIJlbined Mazandarani/Gilaki (2.8) dialects 9 

comprise the bulk of the Persian dialects (72.9%) spoken there. 

The$e are follo~ed by Kordi (ll.&)p Farsi (9.6) and Torki (4.5) 

respectively. The 1 0thers 1 category comprises only 1.3% of 

the total. 

As· Shahrestan Nowshahr is situated in the Province of 

M~z~nda~anp it is expected that Mazandarani would be the pre­

vailing dialectp but this expectation is not fulfilled. One 

cause for the observed predominance of Gilaki is because the 

study area is situated in the most westernly r~gion ?f the 

provincep close to Gilan Province. Another reason is related 

to the past migration patternsp ie migration to Mazandaran 

from Gilan in the past has been intensep mainly because the 

former underwent economic and agricultural development at an 

earlier stagep in addition to thispwhen the Textile Industry 

began to function in Chalous Cityp it extracted the bulk of 
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DISTRIBUTION QF LANGUAGES AND DIALECTS IN SHAHRESTAN NO\VSHAHR 

Languages/Dialects Male Female Both 

Total Sample 1038 1038 2076 

Gilaki 41.9 43.1 42.5 

Mazandarani 27.0 28.3 27.6 

Kordi 12.0 11.1 11.6 

Farsi 9.6 9.6 9.6 

Torki. 4.9 4.1 4.5 

Mazandarani/Gilaki 2.9 2.7 2.8 

Others 1.7 1.1 1.4 

Total 100.0 100.0 100.0 
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its labour from the shahrestans of Gilano These factors 

reflect the clinal component of language and dialect distri-

bution in areas where major topographic barriers have not 

impeded movement of peopleo This clinal factor is more evident 

along the Caspian coast where movement has been facilitated by 

effinient roadway and transport systemso 

Kurdish (Kordi) is the next frequently spoken language 

in Shahrestan Nowshahro It is a branch of the Iranian branch 

of Aryan and Indo-European family of languages, and it is 

grammatically distinct from Persian (De Morganp 1904)o Kurdish 

is an Iranian language descended from the Medes who inhabited 

the north-w~st of I~anp as opposed to Persian which finds its 

source in the southwest; it is not a homoeenous languagep but 

an amalgamation of various ethnic and tribal elementsp ie it 

comprises many related tribes (Limbertp l968)o Around 200 

years ago various Kurdish tribes were transplanted from Kurdis­

tanp Luristan and Azarbaijan 9 and resettled in Gilan~ Mazanda-

ran and Khorassano Presently in Shahrestan Nowshahr two 

Kurdish tribesp the Khajevands and Laks reside in the highland 

valleys of Kojour and Kelardashto. 

Turkish is less pronounced in Shahrestan Nowshahro It 

differs in grammar and construction from the Aryan languageso 

Turkish is not so well-defined in terms of territory as Kurdishp 

' 
thus there has not been a major influx of Turkish elements in 

the areao 

Farsi is the main Persian dialectp and it is mainly spoken 

in the capital (Teheran) and in the more urban areas open to 

the inflow of migrantso Other dialects such as those of the 
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Zagros areas and cities of Iran are also spokenp but very 

infrequen tlyo 

In order to elucidate further the distribution of the 

languages and dialects on a more local scale within the study 

area~ the distribution has been subdivided into the correspon­

ding nineteen subdivisions (Table 4o3 and Figures 4.1 = 4.3). 

A more detailed pattern becomes available on the distribution 

and localization of languages and dialects. Primarily it is 

observed that the total area shows a very heterogeneous distri­

bution. Some of the subdivisions are represented by very few 

samples and the percentages must be assessed with caution, but 

in general the total picture reveals the past history, migration 

and settlement patterns within the Shahrestano 

The dehestans situated in the east~ reveal that Mazandarani 

is the prevailing dialect 9 while moving towards the west a clinal 

component becomes apparent 9 whereby a combination of Mazandarani 

and Gilaki dialects become observable. Dehestans of Baladeh­

Kojour and Zannouss-Restagh 9 which have been settled by the 

Kurds 9 have the highest proportion of Kurdish speakers in the 

8hahrestan 9 followed by the dehestans of Kelardasht 9 Birounbashm 

Kouhestan=Shargh and Kouhestan-Gharb. Torki shows a high per­

centage in Dehestan of Chalandar 9 but the samples are too small 

to assess this with confidence~ it is also spoken in Nowshahr 

and Chalous cities, and in Dehestan Kelardasht. It is interes­

ting to observe the diversity of dialects and languages spoken 

in the two cities. In Chalous city, Farsi shows a high percen­

tagsp followed by Giiakio Mazandarani. Kordi and Torki. In 

Nowshahr ci tyD both Gilaki and Maznndarnni are prt;domitHHt L. 
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Table 4.3 
DISTRIBUTION OF LANGUAGES/DIALECTS IN THE SUBDIVISIONS 

Kl,ICHROSTAGH 

KlA.J:,RUDPEY 

Hale 
Female 
Total 

Nale 
Female 
Total 

Male 
Female 
Total 

Male 
Female 
Total 

BJALADEH-KOJOUR Male 
Female 
Total 

T.VABE~KOJOUR Male 
Female 
Total 

KU'HPARAT 

CHAL~NDAR 

Male 
Female 
Total 

Male 
Female 
Total 

KHEYROUD-KENAR Male 
Female 
Total 

Z'ANOUSS­
ROSTAGH 

Hale 
Female 
Total 

PANJ AKROSTAGH l4ale 
Female 
Total 

NIQ\vSHAHR CITY Male 
Female 
Total 

Hut·IEH Male 
Female 
Total 

KELAROSTAGH Hale 
· Female 

Total 

CHALOU$ CITY Male 
Female 
Total 

KELARDASHT Hale 
Female 
Total 

l{UHESTAN EAST ~!ale 
Female 
Total · 

KUHESTAN WEST Male 
Female 
Total 

BIRUNBASHM Male 
Female 
Total 

HAZANDARAN I 
MAZANDARANI GILAKI & GILAKI KORDI 

No % No % No % No % 

37 88.1 
38 77.6 
75 82.4 

31 66.0 
33 68.8 
64 67.4 

4 66.7 
1 50.0 
5 62.5 

13 72.7 
9 75.0 

22 73.3 

6 30.0 
5 22.7 

11 26.2 

12 50.0 
9 45.0 

21 47.8 

15 45.5 
8 29.6 

23 38.3 
.._ 
1 20,0 
4 66.7 
5 45.5 

7 58.3 
9 64.3 

16 61.5 

15 32.6 . 
14 34.1 
29 33.3 

5 45.5 
5 50.0 

10 47.6 

6 27.3 
20 51.3 
26 42.6 

5 41.7 
7 70.0 

12 54.5 

23 53.5 
17 34.0 
40 44.5 

3 15.8 
7 25.9 

10 21.7 

18 10.1 
23 13.3 
41 11.6 

2 25.0 
3 60.0 
5 38.5 

18 54-5 
15 53.6 
33 54.2 

11. 19.2 
15 18.8 
29 19.0 

4 9.5 
8 16.3 

12 13.2 

14 29.8 
13 27.1 
27 28.4 

1 16.7 
1 50.0 
2 25.0 

4 22.2 
3 25.0 
7 23.3 

3 15.0 
3 13.6 
6 14.3 

9 37.5 
9 45.0 

18 40.9 

16 48.5 
17 63.0 
33 55.0 

3 60.0 
2 33.3 
5 45.5 

5 41.7 
5 35.7 

10 38.5 

11 23.9 
10 24.4 
21 24.1 

2 18.2 
2 20.0 
4 19.0 

9 40.9 
8 20.5 

17 27.9 

5 41.7 
3 30.0 
8 36.4 

13 30.2 
23 46.8 
36 40.0 

6 31.6 
9 33.3 

15 32.6 

111 62.0 
111 64.2 
222 63.1 

3 37.5 
2 40.0 
5 38.5 

5 15.2 
3 10.7 
8 13.1 

22 28.8 
22 27.5 
44 28.8 

1 2.4 
1 2.0 
2 2.2 

1 2.1 
1 2.1 
2 2.1 

1 16.7 . . 
1 12.5 

1 5.6 . . 
1 3.4 

2 8.3 
1 5.0 
3 6.8 

1 
1 
2 

2.2 
2.4 
2.3 

3 27.3 
3 30.0 
6 28.6 

2 4-7 
2 4.3 
4 4.4 

1 12.6 . . 
1 7.6 

4 12.1 
2 17.1 
6 9.8 

11 15.1 
17 21.3 
28 18.3 

1 2.1 
1 2.1 
2 2.1 

.. 

11 55.0 
14 63.6 
25 59.5 

1 4.2 
1 9.0 
2 4-5 

. . 
1 3.7 
1 1.7 

19 41.3 
16 39.0 
35 40.3 

2 9.1 
1 2.6 
3 4-9 

5 11.6 
5 8.5 

10 11.1 

1 5.3 . . 
1 2.2 

42 23.5 
34 19.7 
76 21.6 

2 25.0 . . 
2 15.4 

6 18.2 
7 25.0 

13 21.3 

26 35.6 
24 30.0 
50 32.6 

TORKI 
No % 

1 20.0 . 
1 '9.0 

1 4-5 
3 7.7 
4 6.6 

1 5.3 
1 3.7 
2 4-3 

1 
3 
4 

0.6 
1.7 
1.1 

FARSI 
No % 

. . 
2 4.1 
2 2.2 

2 6.1 
1 3.7 
3 5.0 

1 9.1 . . 
1 4.8 

4 18.2 
7 17.9 

11 18.0 

2 16.7 . . 
2 9.1 

8 42.1 
10 37.0 
18 39.2 

'rOT/\1 
No % 

1,2 100.0 
1,9 100.0 
91 100.0 

4'/ 100.0, 
48 100.0 
95 100,0 

6 100.0 
2 100.0 
8 100.0 

18 100.0 
12 100.0 
30 100.0 

20 100.0 
22 100.0 
42 100.0 

24 100.0 
20 100.0 
44 100.0 

33 100.0 
27 100.0 
60 100.0 

5 100.0 
6 100.0 

11 100.0 

12 100.0 
11. 100.0 
26 100.0 

!,(, 
41 
8? 

100.0 
100.0 
100.0 

11 100.0 
.10 100.0 
21 100.0 

22 100.0 
39 100.0 
61 100.0 

12 100.0 
10 100.0 
22 100.0 

43 100.0 
47 100.0 
90 100.0 

19 100.0 
27 100.0 
46 100.0 

7 
2 
9 

3.9 1?9 
1.2 173 
2.6 352 

100.0 
100.0 
100.0 

. . 
1 3.6 
1· 1.6 

. . 
2 2.5 
2 1.3 

8 ]00.0 
5 100.0 

13 100.0 

33 
28 
61 

73 
80 

153 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

-------------------------------------------------------------------------------------------
~/OTAL 47? 36.3 500 38.1 56 4.3 220 16.8 11 0.8 49 3.7 1313 JGO;O 
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Figure 4.1 

DISTRIBUTIO~N OF LANGUAGES/DIALECT_S _IN SHAHRESTAN NOWSHAHR 

MAZANDARANI 

GILAKI 
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Figure 4o2 

DISTRIBUTION OF LANGUAGES/DIALECTS IN SHAHRESTAN NOV/Sjl_AHR 

MAZANDARAN I 

& GILAKI 

KORDI 
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Figure 4o3 

DISTRIBUTION OF LANGUAGES/DIALECTS IN SHAHRESTAN NOWSHAHR 

TORKI 

0 
0 

0 
0 

FARSI 
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followed by Farsip Kordi and Torki. This heterogeneous 

ditribution within the urban areas 9 as opposed to a more 

homogenous one in some of the dehestans 9 is a reflection of 

the intensity of migrations to these areas. Although the 

two northern dialects are predominant 9 a high proportion 

o£ Farsi speaking peopl~ who most probably have migrated 

from Teheran and its surrounding areas 9 constitute a major 

section of the total inhabitants •. It is interesting to 

see that the distribution of languages and dialects also 

parallel those of the birthplaces of the inhabitants of the 

individual subdivisionso 

Since Shahrestan Nowshahr is subdivided into three main 

administrative Bakhshes9 the data have been analyzed to observe 

for the distribution within each Bakhsh. (Table 4.4 and Fig. 4.4). 

As expected 9 Bakhsh Markazi reveals a high percentage of 

Mazandarani 9 followed by Gilaki and Kordi. In Bakhsh Chalous. 

Gilaki and Mazandarani both prevail at high proportions 9 

followed by Farsi 9 Kordi and Torki. Bakhsh Kelardasht 9 situated 

on the western borders 9 shows that Gilaki prevails 9 followed 

by Kordip Mazandarani and Farsi. It is interesting to observe 

that 9 when considering only those who have been born in the 

ShahreBtanp there is no evidence of languages or dialects 

other than has been mentioned above 9 thus all other local 

dialects pertaining to other parts of Iran are only spoken by 

the migrants and comprise a small proportion of the total 

distribution. This factor indicates the extent to which migra­

tion to the area has mainly originated frqm .the su~rounding 

areasp and emphasizes the importance of geographic elements 



Table 4o4 DISTRIBUTION OF LANGUAGES AND DIALECTS vliTHIN THE THREE BAKHSHES OF SHAHRESTAN NOWSHAHR 

BAKHSH l·1ARKAZI 

BAK2SH CHALOt'S 

BAKHS:: 
l:SLARDASHT 

SnAHR3STMJ 
::O';ISHAHR 

MAZANDARANI 
No 

Male 157 
Female 162 
Total 319 

Male 26 
Female 23 
Total 49 

Male 52 
Female 56 
Total 108 

~1ale 23 5 
Female 241 
Tota::'.. 476 

% 

52 0 7 
54.0 
53o4 

41.9 
31.1 
36.0 

17o7 
19.6 
18.7 

36.0 
36.5 
36.3 

GILAKI 
No 

86 
84 

170 

19 
31 
50 

140 
138 
278 

245 
253 
498 

% 

28 0 9 
28o0 
28.4 

30.6 
41.9 
36o8 

47.8 
48 o3 
47.9 

37.5 
38.3 
37o9 

MAZANDARANI.· 
& 

No 

10 
7 

17 

2 
2 
4 

16 
19 
34 

28 
28 
56 

GILAKI 

% 

3 o4 . 
2o3 
2.8 

3.2 
2.7 
2.9 

5.3 
6.6 
5.9 

4.3 
4.2 
4.3 

KORDI 
.No % 

34 ~· 110 4 
34 11;,3 
68 11.4 

6 9.7 
4 5.4 

10 7.4 

76 25.9 
65 22.7 

131 22.6 

116 17.8 
103 15.6 
219 16.7 

TORKI 
No 

2 
3 
5 

1 
1 
2 

1 
3 
4 

4 
7 

11 

% 

Oo7 
1.0 
0.8 

1.6 
1.4 
1.5 

0.3 
1.0 
0.7 

0.6 
1.1 
0.8 

FARSI 
No 

9 
10 
19 

8 
13 
21 

8 
5 

13 

25 
28 
53 

% 

3o0 
3.3 
3.2 

12.9 
17.6 
15.4 

2.7 
1.7 
2.2 

3.8 
4.2 
4.0 

TOTAL 
No 

298 
300 
598 

62 
74 

136 

293 
286 
579 

653 
660 

1313 

% 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

100.0 
100.0 
100.0 

!--' 
f-' 
Ci' 
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in determining the pattern and orientation of movement. The 

correlation of the birthplaces and languages/dialects of the 

inhabitants in general reveal that the distribution varies 

according to the geographic region and past settlements. 

Small differences are observed between the males and 

females in the distribution of languages and dialects. Both 

Mazandarani and Gilaki show higher proportions in the females, 

while the males show higher percentages in the non-indigenous 

languages of Kordi 9 Torki and other Persian dialects. This 

indicates that a higher proportion of males have migrated to 

the Shahrestan 9 while a larger proportion of females are local 

and indigenous. 

4.2 MATING PATTERNS AND LINGUISTIC AFFINITIES 

In order to investigate the extent to which mating pattern 

is dictated by linguistic affiliations 9 the degree of corres­

pondence between the languages/dialects of the spouses has 

been examined (Table 4.5). When considering all the inhabitants 

of Shahrestan Nowshahrp there is a high degree of correspondence 

between the parents in terms of language and dialect. Eighty 

two percent of males who speak Mazandarani have married females 

speaking the same dialectp while 87% of females are married to 

males with the corresponding dialect. High corresponding 

values are also observed for Gilaki 9 Kordi and Farsi 9 and to 

a lesser extent for Torki. This same pattern also appears 

when considering only those spouses born within the Shahrestan 

and the individual Bakhshes 9 although the smallness of the 



Table 4o5 DIALECT AND LINGUISTIC CORRESPONDENCE BETWEEN . SPOUSES IN THE BAKHSHES ··OF SHAHRESTAN NOWSHAHR 

SAMPLES/BIRTHPLACE 

:t.AKHSH MARKAZI 

Husbands 
+ ~Jives 
Hives 
+ Husbands 

. BAKHSH CHALOUS 

Eusbands 
+ \Hves 

Hives 
+ Husbands 

BAKHSH KELARDASHT 

::Ius bands 
+ \'lives 

~·;i ves 
+ Husbands 

SEAHRESTAN NOWSHAHR 

3-:;sbands 
+ ·dives 

~·;i ves 
+ Eusbands 

ALL SAMPLES 

Husbands 

MAZANDARANI 
No % 

158 
133 84.2 

155 
142 91.6 

18 
15 83.3 

25 
17 68.0 

32 
24 75.0 
52 
49 94.2 

208 
172 82o7 

232 
208 89.7 

256 

' .·.-·· 

MAZANDARANI 
GILAKI / GILAKI. 

No % . No % · 

82 7 
72 87.8 7 1op~n 
85 10 
7i 83.5 7 70.0 

27 2 
21 77o8 1 50.0 

19 2 
17 89.5 1 50.0 

135 19 
120 88.9 15 78.9 

140 16 
126 90.0 14 8?;5 

244 28 
213 87.3 23 82ol 

244 28 
214 87.7 22 78.6 

394 28 

KORPI 
··No · % 

TORKI 
No· % 

FARSI 
No % 

OTHER 
No % 

28 3 10 
21 75_:& 0 1 3)o3 7 70.0 

34 . 9 
26 76~5 7 77o8 

4 13 
3 75.0 9 69.2 
6 8 
5 83~8 6 75.0 

59 3 5 
50 84;,7 1 33.3 4 8Qo0 

76 1 7 
55 . 72.4 .. 1 lOOoO 4 57ol 

91 7• 28 
74 81.3 2 28.6 20 7lo4 

116 4 24 
86 74.1 i 25o0 17 70o8 

101 43 100 
+ lhves 

t·!i ve s 

210 82.0 

277 
241 87.0 

332 84.3 

432 
374 86.6 

23 82.1 

30 
23 76.7 

82 81.2 

125 
92 73.6 

28 65.1 

51 
28 54.9 

72 72.0 

98 
72 73.5 + Husbands 

17 
11 64o7 f-J 

f-J ~~~~~----o 
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samples must also be accounted for. From this analysisp it 

can be concluded that there is preference in choosing and 

marrying a spouse who speaks the same language or dialect. 

This pattern of non-random mating demonstrates the low level 

of admixture and panmixia based on linguistic affinities. 

Necessarily~ the fact that the northern provinces ar.e separated 

from the rest of the country by fuhe Alborz Ranges must have had 

a strong influence on the mating patternp thus enforcing marria­

ges based on similar linguistic affinities. But isolation has 

not been total and movement between the shahrestans of Mazanda­

ranp Gilan and Markazi must have allowed for a wider choice 

and a more random pattern. This has been already demonstrated 

by the comparative distribution between the rural dehestans 

and the two urban citiesp therefore the high correspondence 

should mainly be attributed to the more isolated regions of 

the Shahrestanp where movement has been limited by various 

factors such as topographyp kinship structure and lack of 

communication facilitle~. 

The$e analyses h&ve elucidated some interesting facts 

on the distribution of languages and dialects in Shahrestan 

Nowshahr and its consequences on the mating pattern and the 

genetic structure"of the population. Some of the important 

points are th~heterogeneous distribution or the languages 

and dialects indicates some degree of localization • 

that migration has been intense between Mazandaran and Gilan, 

that the Kurds constitute an essential component of the 

populationp and that the extent and direction of migration 
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has been greatly influenced and dictated by the geographic 

features of the environrnentp thus limiting the range of gene 

flow mainly to and within the Caspian coast. The interaction 
~y 

of these factors have been determined to a large extent~the 

pattern of mating within the Shahrestan 9 and it is highly 

dependent on geographic proximity and linguistic affiliations. 



CHAPTER FIVE 

MIGRATION AND GENE FLOW 

5.1 INTRODUCTION 

Population geneticists study the extent of local genetic 

movement and examine the effects of such small-scale migrations 

between population units to define and delineate evolutionary 

and Mendelian units. The genetic composition and structure 

of these Mendelian units can be examined through the migratory 

behaviour of the individuals who introduce and reciprocate nevr 

genes into other population units and assimilate different 

genetic units. 

Two important microevolutionary processes operating within 

a population and affecting its genetic structure are gene flovr 

and random genetic drift. Since populations are not distribu­

ted randomly over geographical areas and settlements are often 

discontinuousp larg~ population units are often structurally 

composed of smaller partially isolated breeding populations. 

The genetic structure of such hierarchical systems of sub­

populations are very much determined by the pattern of human 

migration and the extent of gene flow between them. 

The extent of genetic movement of humans determine the 

level of differentiation between the sub-populations. Where 

migration rate is high~ population units homogenize more 

quickly and genetic variability between them is decreased. 

Migration also has the effect of providing more evolutionary 

-122-
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plasticity for selection to act uponp and more potential for 

adequate responses to a variety of environmental pressures. 

The scale of migration per generation is very much dependent 

on the size of the population. If th~ effective size of the 

population is small and migration is lowp then population units 

may eventu~lly drift away from the founder populationp ·and 

consequently lead to genetic diversification between the units 

and genetic uniformity within each unit. Population units that 

have differentiated genetically through various factorspsuch as 

geographicand socio~cultural and small effective sizep would 

display high levels of endogamy and a high degree of·inbreeding 

and consequently depart from the H~rdy~Weinberg state of panmixia. 

From census recordsp general migration patterns of popula­

tions can be established covering all the movements from birth 

to final residence place. But migration does not necessarily 

imply genetic movementp since it can involve the introduction 

of new genes into a population flrom.otitside without actually 

being integrated into the population. 

One means of actually establishing indices of gene flow 

(admixture) or isolation is through the study of marital exogamyp 

that is the proportion of marriages that involve a spouse from 

outside the defined population unit (.which may be defined on a 

geographicp demographic and linguistic basis). Spatial exogamy 

is studied by examining the birthplace distribution of marriage 

partnersp thus indicating the possibility of marriages linking 

genetically different or spatially separated populations. It 

al~o n.nsel3s£~S the extent to which thoro ifl corronponrloJIC:H 

between the demographic and gon etie unit. Wh on ::q;ntiaJ o xo 1~am,y 
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is high it is indicative of frequent mobility, a wider geog­

raphical marriage horizon and a more open gene pool, in additioh 

to the lesser likelihood of chance fluctuations in gene frequen­

cies. Alternatively, a high rate of endogamy (marriages contrac­

ted within a population unit) could result in the localization 

of genes, increased genetic variance between population units, 

and a high~r po~sibility for drift to operate, and if the unit 

is a kin-structured society it could become more inbred as a 

result of consanguinity. Exogamy indices can also be further 

art~lyzed to distinguish between gene flow with neighbouring 

populations 'tvh;ich are genetically less different in composition 

to those of far distant places which share less of the gene pool. 

Another method of assessing the magnitude of marital movA­

ment and the level of relatedness between populations, in terms 

of the geographical area over which the gene flow occurs, is by 

measuring the distance between marriage partners' birth locali­

ties. If the marriage distance is short and movement is limited. 

the new genes coming from the outside may flow across the range 

slowly and result in differences in the occ~ence of the genotype. 

while increased marriage distance and greater mobility decreases 

local differentiation. 

The importance and relevance of the study of mating patterns 

in relation to genetic movement and population structure, and 

as an essential component of parent and offspring mobilitys hes 

been examined and demonstrated in many studies (Cavalli~Sforza, 

1958v 19623 K\lchemanrn et alp 1967g Boyce et al, 1967, 1968, 1971. 

1973G Yasuda, 1968, 1975~ Imaizumi and Furusho, 19?2g K'Ucheman 

and Harrison, 1972; Malhotra and Majumd~r, 19743 Reddy and 
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Mukherjee, 1975~ Jeffries et al, 19769 Bourgoin and Khang, 1978; 

Coleman, 1978; Mukherjee et al, 1978; Malhotra, 1978c, 1980; 

Majumdar and Malhotra, 1979; Floris and Vona, 1980; Relethford 

and Brennan, 1982). 

A more useful and informative index of genetic rna bil i ty 

would be based on the birth localities of parents and offsprings. 

This ~ridex is an actual measure of genetic flow since it accounts 

for variances in various esen tial factors such as fecundity, 

fe~tility, family size and mortality which d~terrnine the overall 

genetic cornposi tion of the population. In addition to this, 

the distribution of the distances between the birthplaces, indi­

cates the extent of localization or the spread of genes ~cross 

a geographical or a socio~dernographic area. 

Conclusively, the pattern of human movement or more expli­

citly the mating patterns of humans where applicable, are one 

determinant of how genes are combined in genotypes, and how 

their structure and distribution can affept the processes of 

rnicroevolution. The behavioural pattern of finding a spouse 

is in itself a complex interplay of biological, demographic 

and socio~cultural factors, and it is through the study of 

these factors that Mendelian populations can be defined. 

5. 2 GENERAL M~GRATI_QN ?AT~'!'ERNS 

Primarily the general movement pattern of the population 

of Sh~hrestan Nowshahr has been analyzed by examining all tho 

movements taken by the individual parent (respondents' pnrentn) 

fro~ his/her birthplace to any other localities for various 
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reasons such as accompanying parents. marriage. work or moving 

with spouse. This general analysis is carried out in three 

steps: movement from birthplace to resident place before marria-
I 

ge; from birthplace to marriage plac~ and total movements from 

birthplace to ~resent place of residence. 

Table 5.1 presents percentages on the correspondence between 

each parent's birthplace and residence place before marriage. 

The figureB demonstrate that 62.2% of the female population and 

60.7% of the males before marriage re~ided in the same locality 

as their birthplace. The data have been further broken down 

to examine such correspondence at the smaller territorial levels. 

Of those born in B.Markazi. the c~rrespondence is 93.8% for the 

males and 95.7% for the females; in B.Chalous. the corresponding 

figures are 90.5% and 94.7%; and in B.Kelardasht they are 91.3$ 

and 94.4%~-for all those born in the Shahrestan. ie e~cluding 

the migrants. the figures are 96.6% and 97.4% respectively. 

These figures primarily indicate higher indices of correspondence 

for the female population at all territorial levels. demonstru-

ting that females are moving from their birthplace less froquen-

tly than their male counterparts. A second important factor is 

that movement is very much orientated to within the unit. either 

at the Shahrestan or Bakhsh level. Thirdly.the direction of 

movement for reasons other than marriage can be observed: out 

of Sh. Nowshahr. movement is orientated more towards O.Mazanda-

ran and 1 0ther 1 ostans. and far less towards O.Gila~ Within 

the individual Bakhshes. there does not appear to be very 

substantial differences in terlll of in tor~ bakh ~1h movn IIIC:lr t. r: x n 1:11 I. 

:i.n B.Koln.rrlaFJht.. wlr•JI'O oriontntinn t:: 1110ro l·.ownr·d;.l H.Cir:•lnr1::. 



.Table 5.1 

Birthplace No. 

B. Markazi 

Male 291 
Female 299 

B. Chalous 

Male 63 
Female 75 

B. Kelardasht 

Male 288 

Female 286 

Sh. Nowshahr 

Male 642 
Female 660 

Total Inhabitants 

Male 

Female 

CORRESPONDENCE BET~VEEN BIRTHPLACE AND RESIDENCE BEFORE MARRIAGE 

Residence before marriage 
Bakhsh Bakhs·h Bakhsh Ostan Ostan 
Markazi Chalous Kelardasht Mazandaran Gilan 

93.8% 1.0% 1.0% 1.0% 0.3% 

95.7 0.7 1.0 1.7 0.3 

3.2 90.5 3.2 1.6 0.0 

1.3 94.7 1.3 1.3 o.o 

1.0 4.9 91.3 1.4 0.3 
0.3 2.8 94.4 1.7 0.3 

------Shahrestan Nowshahr------

No. 

1022 

1033 

96.6 1.2 0.3 
97.4 1.7 0.3 

Both born arri resiient in Sh. Nowshahr 

62o7~. 
/- ,.... 
C:· ~ 0 :::.. 

Other 
Ostans 

2.7% 
0.7 

1.6 

1.3 

1.0 

0.3 

1.9 
0.6 

Total 

100.0% 
100.0 

100.0 

100.0 

100~0 

100.0 

100.0 

100.0 

1-' 
1\) 

--J 
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Table 5.2 

BIRTHPLACE AND RESIDENCE BEFORE MARRIAGE DISTANCE DISTRIBUTION 

Birthplaces No. Same Unit ~lean (in km) 

Total Area 

Male 1016 70.3% 44.9 
Female 1029 83.6% 21.7 

Sh. Nowshahr 
-

Male 641 84.2% 6.4 
Female 660 90.6% 6.5 

B. Markazi 

Male 290 81.4% 7.9 
Female 299 90.0% 7.4 

B. Ch~]-ous 

Male 63 87.3% 3.9 
Female 75 89.3% 4.2 

B. Kelardasht 

~1ale 288 86.5% 5.4 
Female 286 91.6% 6.3 



129 

A final factor is that the proportion of females residing in 

O.Mazandaran is higher than the malesp while the proportion of 

males residing in all other ostans is higher than the females; 

this shovrs that males are travelling to more distant places 

more frequently than females. 

In order to elucidate the distance factor involved in the 

movement of the sexesp the distance between the birthplaces and 

places of residence before marriage has been calculated and 

presented in Table 5.2. The females present hi~her proportion~ 

than the males in the 1 0 1 distance category. This cateGory 

implies either same village or city, and is more informative 

since it deals with movement from within the smallest unit of 

habitation. The mean values also give indices on the distances 

moved, indicating the short range of movement of the inhabitants. 

Similar analyses have been done on the correspondence 

between birthplaces and marriage places of the individual parents 

~able 5.j. Of the total inhabitants of Sh. Nowshahrp 61.2% of 

the males and 62.3% of the females are born and rnnrried :Ln th1: 

Shahrestanp while only 1.7 and 1.5% of the males and femnlo~ 

respectively are born there but married elsewhere. ConsiderinG 

only those inhabitants who have been born in the Shahrestanp 

it is observed that 97.3% of males and 97.6% of the females are 

also married there. When the data are divided into the Bakhshes. 

there appears to be a larger di(ference between the figures for 

the respective sexesp although they are both high. Firstly, 

the high values indicate movement very much orientated within 

thE) territorial lovr~lp. socondlyp the fip;uro:1 from thn Bnklt::h l1~V1:l 

aro lowo:r !.han Lho::n fro111 tlto .C:Iwftrol;l,nrt lt1Vu~l p itt1Li(~ill..itt 1 ~ llltll'•· 



Figure 5.3 

Birthplace No. 

B. Markazi 

Male 298 
Female 300 

B. Chalous 

Hale 64 
Female 75 

B. KelardaR_ht 

Male 294 
Female 286 

Sh. Nowshahr 
Male 656 
Female 661 

Total Inhabitants 

Male 

Female 

CORRESPONDENCE BETWEEN BIRTHPLACE AND MARRIAGE PLACE 

Marriage place 
Bakhsh Bakhsh Bakhsh Osta:n 
Markazi Chalous Kelard.asht Mazandaran 

94.3% 2.7% 0.6% 0.?% 

93.0 2.7 1.4 1.3 

3.1 93.7 1.6 1.6 

6.7 80.0 8.0 2.7 

1.7 5.4 89.5 3.1 

1.4 9.4 88.1 1.1 

-------Shahrestan Nowshahr-------

No. 

1042 

1035 

97.3 1.8 

97.6 1.4 

Both born and married in Sh. · N o1-1shahr 

61.2% 

62.3% 

Ostan 
Gil an 

0.7% 

0.3 

o.o 
0.0 

o.o 
o.o 

0.3 
0.1 

p <. 001 

Other 
Ostans 

1.0% 

1.3 

0.0 

2.6 

0.3 
o.o 

0.6 

0.9 

Total 

100.0% 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

f-' 
'-'l 
0 
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mobility between the bakhshes. than with outside the total 

area; thirdly~B.Markazi shows the highest correspondence for 

both sexes~ while in B.Chalous 2D% of the females are marrying 

outside the unit (14.7% to other two bakhshesp and 5.3% to 

other ostans)~ and in B.Kelardasht also 12% of the females 

marry outside the unit (10.8% to other bakhshes and 1.1% to 

other ostans). Is is also observed that movement of the local 

inhabitants is mainly orientated towards O.Mazandaran and all 

'Other' ostans~ rather than to Gilan. 

Table 5.4 presents percentages on the correspondence 

between the birthplaces and marriage places 9 based on distances. 

In the tot9-l area 9 63% of males arid 57.2% of females marry in 

the same unit (village or city) as their birthplace. Conside­

ring only those born in the Shahrestan 9 the respective indices 

are higher~ 80.7% and 70%. At all territorial levels the 

figures are higher for males than females 9 reflecting the 

Iranian tradition and custom of moving to the husband's place 

on marriage. The mean values also indicate shorter distances 

travelled by males~ except for B.Kelardashtp but these values 

have probably been affected by a few incidences of long distan­

cesp thus distorting the actual average distances moved. 

Movement to Shahrestan Nowshahr from other ostans have 

also been analyzed (Table 5.5). It is observed that movement 

in terms of marriage to the individual bakhshes is heterogenous. 

From 06Mazandaran higher proportions have moved to B.Markazi
9 

f~llowed by Chalous 9 and much less to Kelardasht. From O.Gilan 

move~~nt is directed more towards B.Chalous~ which is the nearest 

regionp and less than half of that proportion to Markazi and 

a negligible proportion to Kelardasht. Finally 9 movement from 
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Table 5.4 

BIRTHPLACE AND MARRIAGE PLACE DISTANCE DISTRIBUTION 

Birthplaces No. Same Unit Mean (in km) 

All Inhabitants 
Male 1035 63oO% 52.1 
Female 1030 57.2% 45.2 

She Nowshahr 
Male 654 80.7% 7.0 
Female 660 70oO% 8.2 

B. Markazi 
Male 298 77.5% 7.9 
Female 300 71.3% 10.9 

B. Chalous 
Male 63 87.3% 3.8 
Female 74 67.6% 10.6 

B. Kelardasht· 
Male 293 82.6% 6.8 
Female 286 69.2% ~~ 0 8 
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Table 5.5 

BIRTHPLACE AND MARRIAGE PLACE DISTRIBUTION OF NON-INDIGENOUS 

INHABITANTS 

Birthplace No. 

o. Mazandaran 
Male 69 
Female 79 

o. Gil an 
Male 189 
Female 187 

Other Ostans 
Male 128 

Female 108 

Marriage Place 
Bakhsh Bakhsh Bakhsh 
Markazi Chalous Kelardasht 

20.3% 18.8% 7.2% 
25.3 13.9 11.4 

15·3 37.6 1.6 
15.0 36.4 1.1 

16.4 18.0 1.6 
11.1 13.9 3.7 

Shahrestan 
Nowshahr 

46.4% 
50.6 

54.5 
52.4 

35.9 
28.7 
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all 'Other' o~tans shows that both Markazi and Chalous are 

the main recipients. Slight differences are observed between 

the sexes in the proportions of immigrants 9 and in general 

males outnumber females when considering ostans other than th~ 

one in which Shahrestan Nowshahr is situated. In general 9 

immigration from O$tans of Mazandaran and Gilan is much higher 

than all other ostans 9 reflecting the geographic influence on 

the axis of movementp ie along the Caspian Littoral. 

A final analysis examines the total movements of parents, 

ie from their birthplace to all other places visit~d and to 

final residence at the time of safupling. This analysis will 

only indicate orientation of movement and the possible direction 

of gene flow if the areas moved to are equivalent to the birth­

places of the offspring. Table 5.6 presents figures on the 

concordance of the places moved to 9 to the birthplaces of the 

individual parent. Taking birthplace as the criterionp it is 

revealed that from all those fathers born in the Shahrestan, 

only 47.1% have moved, and from this proportion, 76% have moved 

within the unit itself. The respective figures for the mothers 

are 54.6% and 80.1%. For both sexes 9 movement out of the Shah­

restan is mainly orientated towards Mazandaran and 1 0ther 1 

ostans, and only a small proportion move to Gilan. Even within 

the individual bakhshes a higher percentage of females have 

moved. and this might be due to their movement for marriage, 

but instead the proportion of emigration is higher for the males. 

B. Markazi sholvS high lrli thin= bakhsh movement for hoth sexc;,n, 

67.2% for males and 71.8% for females. In R.Chnlou:::, rnovulu!.mL 

is less localized. and mo~e distributed between the other bakhshes 



Table 5.6 CONCORDANCE OF ALL MOVEMENTS TO BIRTHPLACES 

Birthplaces 
Shahrestan Bakhsh Bakhsh Bakhsh 

Places moved t·o ~ All Nowshahr Markazi Chalous Kelardasht 

FATHERS 

No~ 694 309 161 27 121 
as % 66.3 47.1 54.0 41.2 41.2 
B. Markazi 32.5 ~ 67.2 14.8 9.5 
B. Cha1ous 23.9 - 9.9 31.1 29.0 
B. Kelardasht 10.9 - 3.1 16.4 35.9 
Sh. Nowshahr 67.2 76.0 
0. Mazandaran 11.4 10.7 7.2 19.7 12.6 
0. Gi1an 5.4 2.4 2.4 4.9 1.9 
Other Ostans 16.0 10.9 10.2 13.1 11.1 

MOTHERS 
No. 738 361 178 44 139 
as % 70.5 54.6 59.3 58.7 48.6 
B. Markazi 33.8 - 71.8 14.1 6.5 
B. Cha1ous 24.6 - 8.4 34.8 27.0 
B. Kelardasht 13.5 - 2.4 18 0 5 48 0 ~' 

Sh. Nowshahr 71.8 80.1 

0. Mazandaran 10.9 10.4 8.7 16.3 10.1 
0., Gi1an 4.3 1.6 1.0 4.3 1.2 
Other Ostans 13.0 8.0 7.7 12.0 6.9 

Ostan Ostan 
Mazandaran Gil an 

67 188 

31.7 21.9 
18.0 36.9 

7.2 5.1 

24.6 9.9 
3.0 13.5 

15.0 12.6 

65 177 

29.9 21.4 
18.8 35.8 

6.5 3.6 

27.9 9.0 
2.6 14.8 

14.3 15 0 4. 

Other 
Ostans 

128 

35.3 
20.3 
1.7 

5.4 
3.3 

34.0 

100 

36.1 
19.1 

2.7 

6.0 
2.2 

33 0 9 

I-' 
w 
\J'l 
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and ostans. In B.Kelardasht 9 local movement comprises only 

one-third of the total movement. and th~re appears to be a 

strong preference for moving to the contiguous Bakhsh of 

Chalous. Movement from outside of the Shahrestan are mainly 

orientated to~ards Markazi and Chalous and far less to Kelar­

dasht9 so that the latter area is receiving fewer migrants 9 

and this is probably due to Chalous and Nowshahr cities which 

are the main large urban centres within the Shahrestan. 

An alternative way of looking at general movem~nt patterns 

df the male population is to calculate the concordance between 

the father~v birthplace ~nd workplace 9 assuming that the fc~aJ.A 

counterparts accompany the husband~. Table 5.7 demonstrates 

that from the total population 9 62.7% of the fathers are b6rn 

and work in the Shahrestan 9 and only 2.9% work elsewhere. When 

considering only those born in the Shahrestan 9 the figure is 

95.5%. High corresponding values are also observed in the 

three bakhshes. In general the place of VTork of the males is 

primarily orientated towards the place of birth 9 and then to 

within the Shahrestan and finally to Mazandaran and other areas. 

Of those born outside the study area. movement in tormo of 

WQ~kP is directed at an increasingly higher proportion to 

Markazi and Chalousp and far less to Kelardasht. 

Although these indices of general movement patterns do not 

necessarily imply gene flow 9 and movement of genetic concern 

(matrimonial and parental) will be discussed later 9 they provide 

some useful information on the migratory characteristics of the 

population 9 in terms of the extent of mobility 9 orientation of 

movement to and from Shahrestan Nowshahr 9 the heterogeneous 



Table 5;'7 CONCORDANCE OF FATHER 9 S BIRTHPLACE AND. WORKPLACE 

V.Jorkplace 

Bakhsh Bakhsh Bakhsh Ostan 
Birthplace No. Markazi Che.lous Kelardasht Mazandaran 

B. Markazi 258 87.2% 6.6% 1.2% 3.1% 
B. Chalous 52 13.5 82.7 0.0 3.8 
B. Kelardasht 247 6.9 11.3 77.7 2.8 

0. Mazandaran 51 52.9 27.5 13.7 5.9 
0. Gi1an 145 34.5 51.0 6.2 3.4 
Other Ostans 95 50.5 33.7 4.2 1.1 

~~-~--Shahrestan Nowshahr-~---~ 

Sh. NoHshallr 557 95.5 3.1 

Birthplace :No. Works in Sh. Nowshahr 1vorks outside Sh. N owshahr 

Sh. Nowshahr 848 62.7% 2.9% 

Ostan Other 
Gil an Ostans 

0.4% 1.6% 
0.0 0.0 
0.0 1.2 

0.0 0.0 

3.4 1.4 
1.1 9.5 

0.2 1.3 

Total 

100.0% 
100.0 

100.0 

100.0 
100.0 

100.0 

100.0 

1-' 
\.>..) 

-..J 
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distribution o£ the migrantsp and finally sexual migrational 

differences. Iti generalp the important points elucidated from 

these results indicate that movement is orientated towards to 

the place of birthp that females are moving mainly for marriage 9 

that males are moving longer distances 9 and finally that the 

inflow of migrants to the Shahrestan is not uniform and Chalous 

and Nowshahr cities are the main recipients of the new genes. 

It should also be emphasized that the origin of the new genes 

are mainly from the ~djacent areas of the Caspian Litto~al. 

It is difficult to assess these results with total confi­

dence since they are based on large populat~on units 9 which 

are composed of smaller units and are characteristically differ­

ent in p6pulation size and density 9 geographic features and 

linguistic affinities. Therefore it might be exps6ted that 

the inflow and outflow of genes might themselves be varied 

within each village or urban centres. A second problem is that 

the results are based on one segment of thB population only 9 

ie the respondents' parents 9 and does not take into account 

movement of the grandparents and those of the latest generation 9 

ie the respondents' sibs. Allowing for these two factors 9 the 

results are informative and instructive for further extrapola­

tion on the consequences of the observed movement patterns. 

5.3 MATRIMONIAL !LO~~~~~~l 

5.3.1 _§_Q?.ti!ll_gQne;>_ q~~trj_,_Q,u:tl2!1 

The data on the level of endogamy and spatial exogamy 

based on the birthlocalities of spouses in Shahrestan Nowshahr 
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ha\e been analyzed from a total of 2586 marriages. The results 

are presented at two temporal levels to examine for any varia­

tion with time~ the grandparental generation (fathers' parents 

and mothers' parents) 9 and the parental generation (respondentc' 

parents). No data are available on the marriage practices of 

the offspring generationp ie the respondents and their sibs. 

Table 5.8 presents the incidence percentages of endogamy 

and spatial exogamy within Shahrestan Nowshahr. The composite 

v~lue of endogamy (ie where both partners are born in the 

Shahrestan) for the grand par en tal generation is 57. 5% 9 from a 

total of 1553 marriages. The proportion of exor;amous mn.rriat~or_;. 

where one partner marries a spouse from outside tht:l unit. i:: 

only 7.8%; the exogamy rate for the males and females are 3.7% 

and 4.1% respectively. Of the total marriages. 34.7% are con­

tracted outside the Shahrestan 9 that is where both partners 

are exogamous. In the parental generation the proportion of 

marriages that take place in loco is 55.3% of the total popula­

tion9 a value slightly lower than the former generation. The 

proportion of exogamous unions 9 ie where only one partner is 

local 9 is 16.2%p which is almost twice that of the last. generation. 

The exogamy rate for the male spouses is 7.7% and for the female 

spouses it is Bd5%. Only 28.5% of the marriages are contracted 

by couples who have migrated to the Shahrestan. and this figure 

is lower than the earlier generation. 

From observation of the results it is evident that the 

main difference in the marriage practices of the two generations 

is reflected in the degree nf exogamous matings of the local 

population with the outside world. The temporal increase in 



1/~0 
Table 5.8 

INCIDENCE OF ENDOGAMY AND EXOGAMY IN SHAHRESTAN NOWSHAHR 

Grandparents Parents All 
No. % No. % No. % 

Both partners 
Endogamous 892 57.5% 571 55.3% 1463 56.6% 

Males Exogamous 58 3.7 80 7.7 138 5.3 

Females Exogarnous 64 4.1 88 8.5 152 5.9 

Both partners 

Exogam.ous 539 34.7 294 28 .. 5 853 32.2 

Total number of 
marriages 1553 100.0% 1033 100.0% 2586 100.0% 

Table 5.9 

SEX DISTRil:BUTION OF THE LOCAL AND EXOGAMOUS PARTNERS 

Grandparents Parents All 
Male Female Male Female Male F'crnal u 

Local No. 892 892 571 571 1463 1463 
Partner % 93.9 93.3 87.7 86.6 91.4 90.6 

Exo_g~~ No. 58 64 80 88 138 152 
Partner % 6.1 6.7 12.3 13.4 8.6 9.4 

Total No. 950 956 651 659 1601 1615 
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exogamy between the two generations was examined statistically 

and significant differences were observed (x
2

=34.6-9 p=.OOOl). 

Table 5.9 presents data on the sex distribution of the 

local and ~xogamous partners. In both generations the males 

constitute the more local partnerp while the females are more 

often the e~ogarnous partner. Statistical tests reveal that 

the differences between the sexes are not significant? and 

mobility differentials in terms of sex do not exist. 

Migration of couplesp where both partners are exogamous, 

shol.vS a decrease from 34.7% to 28. 5% between the two generations" 

This can be mainly attributed to increased migration within the 

Shahrestanp as was revealed from the demographic analysisp ie 

there has been intense migration from the rural areas of the 

Shahr~stan to the more urbanized villages and market centres. 

One factor that needs to be accounted for in terms of 

temporal trend in mating patterns is that the breakdown into 

generational time might not be completely realistic? since 

generations do overlapp and this factor might introduce some 

bias in the overall results. One example would be the fact 

that females marry at younger ages than their male counterpartsp 

and therefore the generation time-scale of their corresponding 

parents might overlap. To delete any such bias,the data have 

been amalgamated to look at the overall marriage patterns during 

the last sixty years. An average of 56.6% of the total marria­

ges are endogamous p the degree of spatial exogamy is 11.2% p <ll'f 

which the males constitute 5.3% and the females 5.9%. The 

proportion of migrants couples who have moved into the Shahrestan 

is 32.2% of the total population. The combined results of both 
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generations reveal that over 50% of the population who are 

born in the Shahrestan are marrying locally, while the level 

of outbreeding of the indigenous inhabitants is slightly 

above 10%. These two factors indicate little migration in 

terms of mai'riacg~ and that gene flow is orientated towards 

the region of birth. 

Traditionally in Iran, the family system is based on 

cognative marriages, with a marked preference for relatives as 

spouses, Other factors such as religiono social customs and 

economic necessities also dictate marital processes. One 

important factor that needs to be emphasized is the geo·graphic 

and topographic elements of the environment that detetmine the 

pattern of settlements and the density of the population. In 

the Alborz mountain ranges 0 ie in the upland valleysp settle­

m~nts are nucleated and discontinuousp and topographic barriers 

like mountains 9 rivers and uninhabited space have been very 

conducive to localized marriages. As a by-produdt of the geo­

g~aphic features, demographic factors have also contributed 

to the high proportion of in loco breeding. Factors such as 

precocity of both .sexes leave very little time to move around 

before marriage. Cavalli-Sforza (1958), regards this factor 

as the diffusional component of marital mobilityp based on the 

ass~mption that the distance between the birthplaces of spouses 

increases with increasing age. Other factors include the seden­

tary lifestyle due to the agricultural economy 0 kinship tiesp 

ie marriages within the extended family network 9 the patrilineal 

and patrilocal system of family life and the inefficient means 

of communication and transport. 
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Although endogamy is common in Iran 9 there is variation 

between the urban and rural areaso In the more developed 

areas of Shahrestan Nowshahr 9 where the demographic structure 

and composition of the population has changed 9 the whole life­

style of the inhabitantsp including the mating patterns have 

also changedp resulting in increased opportunities for marrying 

persons outside the extended family network or beyond the con­

fined range of th~ village of habitationo In the earlier chapter 

the demographic analysis revealed that the urban areas like 

Chalous and Nowshahr cities and the less rural villages such as 

Marzanabad 9 Hassankief and Alamdeh have increased largely in 

size 9 mainly due to immigration f-rom the isolated rural regionso 

In the two cities? there was also evidence of heterogeneity in 

terms of birthplace origin and linguistic affiliation 9 indica­

ting incr~ased potential for marriage unions to link different 

regionso 

In the more rural areas mobility has been low with l:Lttlc 

admixture 9 and the constraints are mainly due to underdevelop­

ment9 traditional values and geographic isolationo In general 9 

the temporal changes are a reflection of the overall change in 

the social behaviour of the population 9 and consequently these 

changes are affeeting the genetic composition and structure of 

the populationo 

Table 5ol0 demonstrates the extent of admixture in Shahre­

stano The admixture rate is based upon the number of exogamous 

partners and the number of migrant couples who are both oxo~a­

mous (Dobson and Hobertsp 19719 Dobnon? 1973p mlO<~top 191-W) o 

In the grandparental generation 9 the ad~ixture rate is 2lo3% 9 
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Table 5.10 

ADHIXTURE RATES. IN SHAHRESTAN NOWSHAHR 

Number of Number of Total Marital 
Exogamous Exogamous Population Admixture 
Partners Couples 

Grandparental 

Generation 122 539 3106 .213 

Parental 

Generation 176 294 2066 .224 

Both 

Generations 290 853 5172 o22l 

Table 5.;11 

ENDOGAMY LEVELS IN IRAN 

District Born in same place Born in different place 

Kazeroun 76.6% 2 3. ~.% 

Torbat Heydarieh 76.8% 23.2% 

Tonka bon 58.5% 41.5% 

Sourceg Khazaneh (1968) 
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while in the parental generation it is 22.4%o The extent of 

admixture for both generations is 22ol% 9 that is assuming no 

differential fertility or mortality on the part of the migrants. 

It is apparent that migration to Shahrestan Nowshahr has not 

been very intense and the frequencies of intra-Shahrestan 

marriages are quite high 9 indicating localization of marriages. 

The rate of marital admixture has not increased substantially 

betwe~n the two successive generations and one can extrapolate 

that the gene pool of the offspring generation will be derived 

mainly from the native inhabitants of the area. 

Unfortunatelypthe analyses have treated the data on aggre­

gate form and the resul~s are based on an overall general pattern 

in which variation between the urban and rural villages and 

towns cannot be distinguished. The extent of endogamy 9 spatial 

exogamy 9 sex differentials in terms of marital mobility and 

admixture rate is expected to differ in the different localities~ 

and vary with time. The low levels of exogamy demonstrated in 

the Shahrestan indicate intense breeding within the area 9 but 

it is also necessary to examine the components of marital mobi­

lity in the smaller territorial units 9 ie the villagesp to reach 

an estimate of the effective size of the population 9 and to 

examine for any tendency for genetic diversification to occuro 

The paucity and nature of the data have put many constraints on 

the analysis~ it is not possible to discover which territorial 

divisions are contributing to the increase in spatial gene dis­

tribution and which are the main recipients to the migrant 

genesa whether endogamy levels have remained the same in thn 

more isolated sections but have inereasod in the moro rnoldJe 
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regions such as the cities and towns; how the change and the 

imbalance in the sex ratio 9 conjugal lifep age at marriage. 

and in genGral rural depopulation have affected the different 

localities of Shahrestan Nowshahr differentially. These factors 

could only be speculated upon indirectly through the census 

and demographic records 9 which have indicated a dimorphic demo­

graphic structure. It should further be added that even within 

the rural section of the Shahrestan9 which constitutes more than 

two-third of the area 9 there are variations in factors 9 such as 

geography and topography (coastal 9 hinterland and highland 

valleys) 9 settlement pa~terns (continuous in the coast and 

nucleated in the mountains and the hinterland) 9 population growth 

of the individual dehestans and the demographic composition. 

a ccess.ibili ty to larger centres 9 uniformity in lan gua.ges and 

dialectsp the kinship structure and finally the extent of nrl­

mixture and mig~ation. 

These factors suggest that Shahrestan Nowshahr is a hetero­

geneous territory in terms of geography and demography. and it 

is therefore necessary to extend the study of matrimonial mobi­

lity to smaller territorial units. This has been done as far 

as possible when analyzing the data for matrimonial distances 

which will be discussed in the next section. 

The only available and comparative data on endogamy levels 

in Iran are in a study by Khazaneh (1968) 9 based on three locali­

ties in Iran. (Table 5.11). According to his analyses 9 endogamy 

levels range from 58.5% to 76.8%. He observes that in Tonekabon 

(it is not certain whether he is referring to the Shahrestanp 

the District or the City)p which is adjacent to the western 
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Table 5ol2 

POPULATION_SIZE 2 DENSITY ANDGEOGRPAHIC AREA OF SHAHRESTAN 
. . 

NOWSHAHR AND ITS ADMINISTRATIVE SUB- QIVJSI_Ol!_S 

Locality 

SHAHRESTAN NO.WSHAHR 

DEHESTANS 
Kachrostagh 
Kalej 
Alavikola 
Kalrudpey 
Baladeh Kojour 

Tavabe Kojour 
Kuhpa.rat 
Chalandar 
Kheyroud Kenar 
Zanoussrostagh 

Panjakrostagh 
Hurneh 
Kelarostagh 
Kelardasht 

Kuhestan East 

Kuhestan West 
Birunbashrn 

CITIES 

Chalous 
Nowshahr 

Population 
Size 

146799 

5823 
2409 
2326 

3290 
5685 

5746 
3311 

4937 
9045 
5329 

7283 

5005 
16889 

13750 
1210 

2650 
10056 

25782 
16263 

* approximate figures 

Population 
Density~< 

39o7 

294o0 
28o9 

140o0 

36o 5 
23o2 

'23 0 4 

36o8 

29.9 
46.9 

33o7 

12.9 
88.6 

57.2 

24.1 
5.8 

5.7 

47.9 

Area in 
sq o km{~ 

3695.0 

19o8 
83o2 
16o6 

40o0 
245o0 

245o0 
90.0 

16!).0 

193.0 
158 0 0 

565o0 
56.5 

295o0 
570o0 
210.0 

465.0 
210.0 
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region of Shahrestan Nowshahrp 58.5% of the population comprise 

partners where both are born within the area. The endogamy 

rate is very similar to the value obtained in this study 9 ie 

56.6%. He also found a linear relationship between ~ndogamy 

levels and population density. No data are available on the 

population density of the dehestans and the villagesp but using 

the population size of the dehestansp it was possible to arrive 

at an approximate estimat~on qf their densities and geographic 

areas. (Table 5.12). In general, one can speculate that the 

relationship between endogamy and poBulation density would also 

prove to be valid within the smaller divisions of the Shahrestanp 

ie in certain region.s population density will be low enough 

to be conducive to h~gh levels o~ endogamy and increased pro­

pensity to marry within the enclosed nucleated unit of settlement. 

Migrational differences by sex were also observed by 

Khazaneh (1968) 9 in which he observed a high percentage of the 

females living with their husbands in different localities from 

those of their parentsp and he attributed this to the traditional 

custom of wives moving to the husbandsv residence at marriage. 

Patrilocality p based on this analysis, is not evident 9 and the 

results from the analysis of birthplace and marriage place con­

cordance revealed only small differences with no statistical 

significance. It might be possible that further analysis on 

smaller units of habitation would reveal differences in migration 

by sex, since traditionally:it is the female spouse who moves 

on marriageo but on the other hand 0 due to economic changes 

within the ShahrestanD males constitute more often tha mobile 

sex who are in search of jobs and better prospects of living. 
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5.3.2 Matrimonial distance 

An important component of marital movement is the dist~nce 

between the birthlocalities or resident placesof marriage part-

ners. Distance determines mating patterns in humans and has 

the effect of either facilitating matings and admixture between 

individuals or populations 9 or alternatively restricting genetic 

movement. The genetic implications of distance in terms of 

marriage beha~iour are that they delineate the distribution and 

th~ range over which .mov~ment occurs and limit the flow of 

genes. The geographic distance between the birthplaces of spou­

sesp ie matrimonial distanc~ can be a useful index in defining 

Mendelian populations. and the sizs of the gene poo~ whereby 

local genetic structure can be determined (Harrison and Boyce 9 

1972 )., 

Since the data concern samples of w:Qich a large proportion 

are mainly involved in a sedentary economy and very infrequen-

tly move from their birthplaces except through marriages; 

marri~ge distance has been defined as genetic distance and a 

means of estimating the magnitude of the gene pool. 

Distances between the localities in the data have been 

calculated from the longitude and latitude coordinates for each 

locality. No other data were available on actual distancesp 

and an alternative method of measurement was not possible. 

Tables 5.13 ~ 5.20 and Figures 5.1 ~ 5.7 present results 

on the frequency distribution of marriage distances in Shahrestan 

Nowshahr and the three Bakhshes. The analysis also examines 

both spatial and temporal variation in the distribution. The 

results are presented at two levels~ marriage distances and 
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distribution of spouses where both partners are endogamous 

to the specific unit of study~ ie mainly looking at short range 

movements;: and secondlyp marriages where one partner is exogamous p 

ie long range movements. This latter factor indicates the extent 

of systematic pressure from outside the population unit (De Vorep 

1980) 0 

Distances within the smallest unit of habitation ranging 

from village to town and city have been arbitrarily considered 

as zero, therefore the 1 0 1 distance class is the pooled results 

of shotter distances which range to undBr 1000 metersp and 

comp~ise one unit of population~ 

Within Shahrestan Nowshah~ where both partncro are cndoEu­

mous 9 the mean marriage distance for the grandparen tal genera­

tion are 4.1 and 3.8 kilometers for the fathers' arid mothers' 

parents respect~vely~ showing an average of 3.9 kms. The figure 

for the parental generation is 5.8 kms, demonstrating a temporal 

increase between the two generations. Since the few marriages 

contracted over longer distances can distort and artificially 

inflate the actual marriage distances ( :Harrison and Boyce, 1972) p 

the median distances have also been presented to provide a 

more accurate description of the distances over which the gencn 

are moving. The median distances for both generations are in 

the 1 0 1 distance class~ and they range from 630 to 740 metres. 

Road dist;ances measured between the various settlements in 

Shahrestan Nowshahr showed a range from a maximum of 9 kms. to 

a minimum of 200 meterso and an ave~a~e of 2000 metres. Assuming 

that the settlements are between one half to one square kilo~ 

metre in areap the median values imply very intense localized 
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movementp either confined to the smallest territorial divisionp 

ie the villagepor '..rith the nearest settlement unit. The differ­

ence betw~en the two generations shows an increase of only 100 

metresD and this might be the result of a temporal increase in 

the populQtioh size of the villages. 

The difference between the two successive generations is 

more acutely observed in 'the frequency distribution of marriage 

distances. In the _first generation almost 80% of all r.1arriages 

a~e contracted within the 1 0 1 distance class 9 and only 10% of 

the marriages are contracted over 15 kms. p while in the prAsont 

generationp this figure has decreased to 67.6% 9 and more spouses 

(15.8%)are marrying beyond the 15 kms. r~nge. Th~se results 

indicate a temporal increase in the range of movement of genes 9 

but a high proportion of interbreeding is confined to within 

the unit of birth. 

On examination of marriage distances including long-range 

movementp ie including spouses £rom outside the Shahrestanp the 

temporal increase is more substantial. The grandparents show 

a mean marriage distance of 15.2 and 16.7 kms. for the fathers' 

and mothersv parents respectivelyp while for the parents the 

figure is 40.3 kms. Again the median distances reveal distances 

confined to the 1 0 1 distance classD indicating an increase from 

700 to 950 metres. 

The large difference in the mean distances as opposed to 

the median distances is also reflected in the range of movement 

for botll generationo.· The maximum range for the previous gene­

ration is around 400 kms.~ while for the next generation it is 

increased to 800 kms. It is evident that in the more recent 

generation more genes are moving from longer distances into 
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Ta-ble 5ol3 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN SHAHRESTAN 

NOWSHAHR (SHORT RANGE MOVEMENT) 

Distance FF+FM MF+MM F+M 
(in km) No % cf~~ No % cf* No % ' cf~~ 

0 - 1 389 78"0 78.0 313 79o6 79o6 385 67o4 67o4 
1 - 5 6o2 84o2 6.2 85.8 9.6 77o2 

5 - 10 3.6 87.8 2.5 88.3 5.1 82.1 

10.- 15 2.0 89.8 2.0 90.3 2.1 84.1 

15 + 10.2 lOOoO 9.7 100.0 15.8 100.0 

Total 499 393 571 

Mean 4.1 3.8 5.8 
Median .. 0.64 Oo63 0.74 
Va~iance 121 112.4 14lo6 
Range 74 67 51 
Skewness 3.2 3.5 2.1 
Kurtosis 10.8 13ol 3.3 

* cf = cumulative frequency 
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Figure 5o1 

DISTRiaUTION OF ENDOGAMOUS MARRIAGE DISTANCES IN SHAHRESTAN 
NOWSHAHR (SHORT RANGE MOVEMENT) 
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FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN SHAHRESTAN 

NOWSHAHR (LONG RANGE MOVEMENT) 

Distance FF+FM MF+HM F+M 
(in km) No % cf{~ No % cf* No % cf 1~ 

0 - 1 389 68.5 68 0 5 313 70.5 70.5 386 52.4 52.4 
1 - 10 9.3 77.8 8.1 78.6 11.4 63.8 

10 - 20 4.1 81.9 4.1 82.7 3.8 67.6 
20 = 30 4.5 86o4 4.9 87.6 6.5 74.1 
30 - 40 3.2 89.6 2.0 89.6 4.9 79.0 
40 - 50 3.4 93.0 2.7 92.3 2.7 81.7 
50 - 100 2.8 95.8 3.0 95.3 4.1 85.8 
100 + 4.2 100.0 4.7 100.0 14.2 100.0 

Total 568 444 737 

Mean 15.2 16.7 40.3 
Median 0.73 0.71 0.95 
Variance 2098 3014 9101 
Range 435.2 464.0 830.0 
Ske1-mess 5.3 5.4 ~~ 0 3 
Kurtosis 34.7 34.0 24.1 

* cf ~ cumulativ~ frequency 
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DISTRIBUTION OF MARRIAGE DISTANCES (EXOGAMOUS) IN 

SHAHRESTAN NOWSHAHR (LONG RANGE MOVEMENT) 
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the Shahrestan. 

Almost 70% of the grandparents have married within the 

unit of birth 9 while for the parents this value has decreased 

to 52.4%. Statistical tests reveal significant differences 

between the two generationsp X~51.66 p=.OOOl. The distribution 

of the distances for both periods also reveal a gradual decrease 

in the number of marriages with increasing distance. The varian-

ce in the size of the gene pool also reveals an increase with 

time between the two periods. A more detailed analysis of the 

distribution reveals that an average of only 20% of the exogamous 

partners are born dutside the mean marriage distancep ie 20% 

for the fathers' parentsp 19% for the mothers' parents and 21% 

for the parents themselves. It is incorrect to assume that 

these values are equal to systematic pressurep since on further 

observation it is observed that a large proportion of these 

percentages are from shorter distances and contiguous areasp 

and that almost 90% of the grandparents are marrying within the 

range of 50 kms. 9 and 86% of the parents within less than 100 

kms. These observations reduce the extent of systematic pressure 

and the effect of long=range migrations. 

To examine spatial differences in matrimonial distances 

within the Shahrestanp the same analysis has been carried out 

for the three Bakhshes. Primaril~ within each Bakhsh an increase 

in the mean marriage distance is observed 9 concomitant with a 

decrease in the proportion of marriages contracted in the 1 0 1 

distance class. These results apply to both short and long 

range movements. 

Within B.Markazip only 69.2% of the endogamous parents 
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Table 5.15 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH MARKAZI 
(SHORT RANGE MOVEMENT) 

Distance F 1 s parents M's parents Parents 
(in km) No % cf~~ No % cf* No % cf~~ 

0 - l 179 82.5 82.5 144 82.8 82.8 170 69.2 69.2 

l - 5 5.0 87.5 4.0 86.8 9.3 78.5 

5 - 10 1.4 88.9 1.7 88.5 4.1 82.6 

10 15 1.4 90.3 2.9 91 0 '~ 0.8 83.4 

15 - 20 0.5 90.8 0.5 91.9 0 0 /~ 83.8 

20 - 25 0.9 91.7 1.2 93.1 1..6 p, '.! • /, 

25 - 30 2.8 94.5 1.1 9 /p?. It. ~· H c). 9 

30 + 5.5 100.0 5.8 100.0 10.2 100.0 

Total 217 174 247 

Mean 3.5 3.6 6.3 

Median 0.61 0.61 0.73 

Variance 96.04 106.9 162.6 

Range 44 64 51 

Skewness 2.8 3.3 2.0 

Kurtosis 6.9 11.2 2 0 ~. 

* cf = cumulative frequency 
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Figure 5.3 
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Table 5.16 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH MARKAZI 
(LONG RANGE MOVEMENT) 

Distance F 1 s parents M1 s parents Parents 
(in km) No % cf* No % cf* No % cf~* 

0 - 1 179 66.8 66.8 144 66.4 66.4 170 49.4 49.4 
1 - 5 5.2 72.0 3.6 70.0 7.8 57.2 

5 = 10 2.6 74.6 2.3 72.3 5.8 61.0 
10 = 20 3.7 78.3 5.6 77.9 1. /~ 62. /~ 

20 - 30 4.9 83.2 4.6 82.5 5.8 68.5 
30 - 40 4-5 87.7 4.1 86.6 7.2 75.5 
40 = 50 5.2 92.9 4.2 90.8 5.2 80.9 
50 = 100 3.2 96.3 5.0 95.8 3.7 84.6 
100 + 3~7 100.0 4.2 100.0 15.4 100.0 

Total 268 217 346 

Mean 16.4 18.8 48.8 
Median 0.75 0.75 1.02 
Variance 2256.2 2959.4 12066. () 
Range 429.0 442.8 830.0 
Skewness 5.4 5.4 3.7 
Kurtosis 34.9 34.0 16.6 

* cf = cumulative frequency 
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Figure 5.4 

DISTRIBUTION OF EXOGAMOUS MARRIAGE DISTANCES IN BAKHSH MARKAZI 

(LONG RANGE MOVEMENT) 
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are marrying in the unit of birthv compared with 82% of the 

grandparentsp the difference is statistically significant 

x2=15.60 p=.OOOl. The mean marriage distance has also increased 

from 3.5 to 6.5 krns.v while the median values show an increase 

from 600 to 730 meters only. The distribution also demonstrates 

movement very much limited to short distances. Considering 

exoga~ous partners in the~an~~ysi~pthe proportion of 1 0 1 class 

shows a decrease from 66% to 49% between the two generations, 

x2=24.8 p=.OOOl. The mean distances between the birthplaces 

of spouses shows an increase from an average of 17 to 49 kms., 

while the median value has only increased by 250 metres. The 

range of movement has increased from 400 to 800 krns. It is 

also observed that 10 to 20% of the exogamous partners are 

corning in from outside the mean marriage distance for the succe­

ding generations. 

In B.Chalous the samples are too srnallv and the analysis 

is hampered by this factor. Considering only endogamous rnarria­

gesp the grandparents reveal 100% birthplace concordancop while 

for the parents it is reduced to 80.6%. with a mean of 1.4 krns. 

and a median of 600 metres. Exogamous marriages reveal a more 

heterogeneous distribution of marriage distances. with lower 

proportions of 1 0 1 class marriages for both generations, ie 

40% and 23.4% :respectively. The frequency distribution demons­

trates a rnulti~rnodal distributionp although the main mode lies 

at 1 0 1 • This area witnesses a large proportion of marriages 

involving partners from the same unitv in addition to numerous 

long dintance marriages. The histograms (Fig 5.5) v show how 

the shape of the dis tri bu tion han changed for the two gun ern!. i_on n. 
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Figure 5.5 

DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH CHALOUS 
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Table 5.18 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH CHALOUS 

(LONG RANGE MOVEMENT) 

GrandQ__aren ts Parents 

Distance Distance 
(in km) No % cf~~ (in km) No % cf~~ 

0 - 1 22 40.0 40.0 0 ~ 1 25 . 23.4 .23 0 4 
1 - 10 o.o 40.0 1 - 10 6.5 29o9 

10 - 20 7.3 47.3 10 - 20 6o5 36.4 
20 ~ 30 7.3 54.6 20 - 30 10.3 46.7 
30 - 40 0.0 54.6 30 - 40 8o4 55.1 
40 - 50 21.8 76.4 40 - 50 7.4 62.5 
50 - 100 10.9 87o3 50 - 100 7.5 70.1 
100 + 12o7 100.0 100-120 11.2 81.3 

120-140 6o6 87.9 
140-160 2.8 90.7 
160-180 1.9 92.6 
180 + 7.4 100.0 

Total 55 107 

Mean 39.0 64.7 
Median 30.5 35.4 
Variance 1839 8554 
Range 148o5 774.5 
Skewness 1.1 l~ 0 5 
Kurtosis Oo7 32o0 

* cf = cumulative frequency 
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Table 5.17 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH CHALOUS 
(SHORT RANGE MOVEMENT) 

Distance Grandparents Parents 
(in km) No % cf~~ No % cf~~ 

0 - 1 22 100.0 100.0 25 80.6 80.6 

1 - 5 o.o 100.0 9.7 90.3 

5 - 10 o.o 100.0 6.4 96.7 
10 + 0.0 100.0 4.3 100.0 

Total 22 31 

Mean 0.0 1.4 
Median o.o 0.6 

Variance 0.0 1/~ 0 4 
Range 0.0 18.3 
Skewness 0.0 3.5 
Kurtosis 0.0 13.5 

* cf = cumulative frequency 
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The grandparental distribution shows distance classes in which 

there are no movements, while in the parental one the distribu­

tion has become more continuousp although the multimodality is 

still apparent. These distributions might be a function of 

large and small areas surrounding the region, and affecting the 

pattern of matrimonial distances. In both generations almost 

50% of the exogamous partners are from outside the mean marital 

distance, representing a very heterogeneous population. The 

mean and median for the grandparents are 39 and 30 kms., while 

for the parents the difference is much wider, ie 64.7 and 35.4 

kms. Both the variance and range has increased between the 

generations, but no significant differences are observed. 

Within B.Kelardashtp mean marriage distance 9 median distun­

ces and the proportion of marriages contracted within the unit 

of birth 9 reveal only slight variation between the generations 9 

in the short=range movements. The frequencies of 1 0 1 distance 

class are quite high for both 9 ranging from 75 to 80%. Such 

high percentages are a reflection of the geographical nature 

of this area, which is extremely mountainous and inaccesable 9 

thus restricting movements. Considering long-range movements 9 

the proportion of marriages taking place in the spouses' birth­

places reflects a temporal decrease from an average of 70% to 

58.6%. This difference is statistically significantp x2=ll.95 

p=.0005. The mean marriage distance shows an increase from 

13.5 to 21 kms., although the median distance has changed from 

700 to 850 meters only. The frequency distribution reveals a 

gradual decline of marriages with increasing distance, as was 

observed in B.Markazi. The distribution also shows that an 
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!' DISTRIBUTION OF EXOGAMOUS MARRIAGE DISTANCES IN BAKHSH 
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Table 5.18 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH 

KELARDASHT (LONG RANGE MOVEMENT) 

Distance FF+FM MF+MM FH1 
(in km) No % cf* No % cf~< No % cf* 

0 ~ 1 193 68.2 68.2 164 73.5 73.5 190 58.6 58.6 

1 - 5 6.7 74.9 6.7 80.2 8.7 67.3 

5 ~ 10 5.6 80.5 3.6 83.8 4.6 7lo9 

10 - 15 2.5 83.0 2.2 86.0 3.4 75o3 

15 ~ 20 2.1 85.1 1.3 87.3 3ol 78oft 
20 ~ 25 2.5 87.6 4.0 91.3 5.5 83o9 

25 ~ 30 2.1 89.7 1.3 92.6 3.1 WI o CJ 

30 - 35 0.3 90.0 0.0 92.6 .-, 0 6 8t; 0 () 

35 ~ 40 1.4 91.4 0.0 92 0 6 loR C)()./~ 

40 ~ 45 1.4 92.8 1.0 93.6 Oo3 90o7 
45 ~ 50 1.1 93.9 1.0 94.6 0.3 91.0 
50 + 6.0 100.0 5.4 100.0 9.0 100.0 

Total 283 223 324 

Mean 13.4 13.7 21.5 
Median 0.73 0.68 0.85 
Variance 1904.4 2949.2 4453.8 
Range 435.2 464.0 763.5 
Skewness 5.6 5.9 6.3 
Kurtosis 39.6 39.2 53o7 

* cf = cumulative frequency 
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Figure 5" 6 

DISTRIBUTION OF ENDOGAMOUS MARRIAGE DISTANCES IN BAKHSH 
KELARDASHT (SHORT RANGE MOVEMENT) 
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Table 5.19 

FREQUENCY DISTRIBUTION OF MARRIAGE DISTANCES IN BAKHSH 
KELARDASHT (SHORT RANGE MOVEMENT) 

Distance FF+FM MF+MM 
(in km) No % cf* No % cf~~ No 

0 - l 193 79.1 79.1 164 81.6 81.6 190 
l - 5 7.0 86.1 7.9 89.5 
5 - 10 6.1 92.2 3.5 93.0 

10 - 15 2.5 94.7 2.0 95.0 
15 + 5.3 100.0 5.0 100.0 

170 

F+M 
% 

75.1 
9.5 
5.9 
3.6 

5.9 

Total 244 201 253 

Mean 2.3 1.8 2.4 
Median 0.63 0.61 0.67 
Variance 39.8 26.9 34.9 
Skewness 3.7 3.4 3.0 
Kurtosis 14.6 10.9 8.8 

* cf = cumulative frequency 

cf~* 

75.1 
8/pG 

90.5 
9 ~ 0 ., 

1.00.0 
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average of only 16% of all exogamous partners are from outside 

the mean marital distancep while for the parents the figure is 

The marriage distance analysis has elucidated the pattern 

and components of marital mobility in Shahrestan Nowshahr. The 

main feature of the marital movement is that there is a strong 

tendency for marriages to take place in the same locality as 

the birthplaces of the spousesp that is choosing a spouse born 

in the same area. The mean marital distance shows an increase 

in both short and long range movements between the two genera-

tion8p both in the Shahrestan and the individual bakhshes. 

Temporal increase in mean marriage distance has also been obser-

ved in other studies (Sutter and Trang-Ngoc-Toan 9 1957; Fracaro 9 

II 
1959; Kuchemann et alp 1967; Boyce et alp 1968 9 1971; Beckman 

and Cedergrenp 1971; Hiorns et alp 1973; De Vore 9 1980). 

The median values are obviously more applicable to the 

majority of the casesp since a large proportion of the populo.-

tion is still marrying locallyp with few occurrences of lonr.;-

distance marriages. The kurtosis and skewness values reveal 

that the distribution of the marriage distances are highly 

skewed towards the originp ie the birthplace. Several other 

researchers have also observed that in sedentary populations 

the distribution of marital distance is asymmetrical and has 

leptokurtic tendencies (Sutter and Trang=Ngoc~Toan 9 1957; 

Cavalli~Sforzav 1958; Fracarov 1959; Boyce et al 1 1967 9 1973; 

Malhotra and Kanherep 1975; Reddy and Mukherjee 9 1975; Coloman 0 

1977b 0 19798 ~lnkhorJ oe ut. nlv 19783 M11.inmdar 11.11<1 H:1ll1otr·n o ·1 ()'/'J; 

~~ o.l h o L r a D L 9 H 0 ) • 
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The proportion of local breeding has decreased from the 

grandparental to the parental generation 0 and significant 

differences were observed. The extent of interbreeding within 

the Shahrestan 0 ie between the villages appears to be limited 

to short distances and contiguous settlements. The results 

indicate that the effect of long-range migration or systematic 

pressure constitutes only a small proportion of the migration. 

and accounts for only a small portion of the recipient's gene 

pool. The proportion of migrants from outside the unit of 

habitation is around 20 ~ 30% in the short range movement. and 

batween 30 - 40% in the long-range movement. but as the cumula­

tive frequencies on Fig. 5.8 show these percentages of outbreAd­

ing are or:Entated towards short distances from the center. and 

are confined to the borders of the study area rather than to 

distant places. The frequency diDtribution also conforms with 

other studies pertaining to decrease in frequency of marriages 

as a function of distance (Boyce et al •. l967). 

Various models of population structure have emphasized the 

importance of distance as a determinant of movement patterns 

and admixtu~e between Mendelian units. and have incorporated 

this factor. The 'Neighborhood Knovrledge' model of Boyce et 

al (1967) explains marriage movement on the basis of the 

distances between the neighborhoods and their population sizes 

~hich determine the knowledge of the surrounding areas. This 

model is similar to the 'Gravitational Model' of Cavalli-Sforza 

(1958v l962)P whereby movement is limited around the central 

residence place. Both these models are based on the behavioural 

and migratory attributes of the inhabitants in regards to their 



Figure 5o8 

CUMULATIVE PERCENTAGE DISTRIBUTION OF ~ARRIAGE DISTANCES (LONG-RANGE MOVEMENT) 
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environments. 

Other models have also emphasized the influence of distance 

on the level of interbreeding and admixture on alternativelyp 

on the degree of deviation from panmixia. The 'Isolation by 

Distance' mmdel of Wright ·(1943)D studies genetic exchange 

and migration range; that of Malecot (1967) correlates local 

differentiation with distance; Kimura and Weiss (1964) observe 

decrease of genetic correlation with distanceD and Yasuda and 

Morton (1966) correlate the coefficient of kinship with distance. 

The general pattern of the marriage distances and its highly 

skewed shape allows extrapolation on the relatedness within the 

population in terms of genealogical relationship. It is evident 

that a large proportion of the samples in each generation is 

selecting mates within a small geographic range. The small 

range and spread of the distances indicate restricted mobility 

and localization of genes. Malhotra and Majumdar (1974) inferred 

that the more the geographical distance between the units of 

settlementsD the smaller the inter~migration rateD resulting 

in increasing genetic distance between them. The present 

results also indicate that with increasing distance the 

migration rate in terms of marriages has decreased. The implica­

tions of these factore are primarily that the effective size 

of the settlements are small with such highly localized gene 

pool and limited distribution, and that this situation is 

highly conducive to the process of random genetic drift and 

local genetic differentiation. 

In his studyv Khazaneh (1968) also included an analysis 

on the mean distances between the birthplace of spouses (Table 

5.20)" His results indicated small range of movement and short 



Table 5.20 

MEAN DISTANCE BETWEEN PLACES OF BIRTH (IN KM) 

District Husband 
& Wife 

Kazeroun 2.10 

Torbat Heydarieh 3.10 

Tonka bon 3.20 

Source: Khazaneh (1968) 

Husband's 
Parents 

0.17 

0.14 

0.26 

\\Tife 1 s 
Parents 

0.19 

0.12 

0.59 
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mean distanceso He also found lower marital distances between 

the parents of the husbands and wivesp and attributed this to 

the phenomenon of economic development and improved communica­

tion in association with a decrease in endogamy rate. 

In generalpthe analysis of the marriages distances and 

their distributions has given an indirect estimate of the homo­

geneity of the numerous small settlements comprising Shahrestan 

Nowshahro 

5.3.3 Orientation of marital mobility 

The geographical and spatial pattern of gene flow is one 

component of marital mob1lity that indicates the orientation 

and direction of movemento The general pattern of movement 

has been shown to be asymmetrical with distinct orintations 

(Boyce et alp 1968p 1971). The asymmetry and non-randomness 

is mainly attributed to the effect of local geography (mountainsp 

riversp forests, swamps and uninhabited land) 9 differences in 

population sizes (Harrison and Boycep 1971)9 and the pattern 

a~d network of roadways inhibiting free movement to any direc­

tion. Other influential factors could be linguistic and cultur­

al elements which introduce a selective and purposeful tendency 

to the direction of movement. These factors determine the 

axes along which movement occurs 9 and can also be used as indi­

cations of the degree and intensity of relatedness between 

populationso 

One method of examining the orientation of movement is 

through the census recordspwhich indicate the general flow of 

people from one population to another. The analysis of the 

orientation of marital mobility is a more informative indexp 
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from a genetic point of view. since it encompasses movement 

of genes that would contribute to the gene pool of the next 

generation. Factors like differential fertility and mortality 

and post-marital movement and change of residence of spouses 

could result in no impact on ~he genetic structure. 

The analysis of orientation of marital mobility in 

Shahrestan Nowshahr has been examined by looking at the birth­

localities of the exogamous partners who have moved into the 

area. Figures 5.9 and 5.10 demonstrate that there is a distinct 

and consistent orientation to the marriage movement in both 

grandparental and parental generations. Three main axes of 

movement are observed in both generations: i.e. the Ostans of 

Mazandaranv Gilan and Markazi. In the grandparental generntic1n. 

from a total of 122 exogamous partnersp 72 (59%) are mavin~ jr1 

from O.Mazandaranp 25 (20.5%) from Gilanp 13 (10.7%) from 

Markazip 4 (3.3%) from Zanjan and 3 (2.5%) from Azarbaijan; the 

cther 5 (4%) are from other localities in Iran. In the parental 

generation orientation still follows the same axesp although 

the proportions and the contributions to the recipient popula­

tion ~e more evenly distributed between the eastern and w~stern 

axes. From a total of 168 exogamous partnersp 59 (35%) are 

from Mazandaranp 61 (36.3%) from Gilanp 23 (13.7%) from Markazi. 

11 (6.5%) from Azarbaijanv 8 (4.8%) from Zanjan and 6 (3.6%) 

from the rest of Iran. 

The general pattern of movement for both generations is 

mainly orientated from the two contiguous provinces of Mazanda­

ran and Gilanv and a northwest-northeast axis is observed. This 

is mainly attributed to the geographic position of the Caspian 
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Provinces which are bordered by the Alborz Mountains in the 

south 9 thus delineating up to 75% of the movement to the litto­

ral area~ The third important axis is a south-north axisp 

ie from Ostan of Markazip which comprises 12.4% of the total 

exogamous partners. All three lines of movement also coin~ide 

with the roadways into Shahrestan Nowshahr: a major road from 

Teheran in O.Markazip via the Alborz ra~ges and Kandevan passes, 

to Shahrestan Nowshahr; this further follows two directions along 

the coastline, east towards Mazandaran and west towards Gilan. 

Movement from Markazi has slightly increased 9 in .~ddition :to the 

movement from other ostans such as Azarbaijan and Zanjan which 

are situated further in the northwest. These may be the result 

of development and reconstruction of roads, tunnels and bridges 

during the last forty years, allowing more movement from more 

distant places. The most important element observed is that 

the orientation reflects historical pattern of movement that 

has been determined by the local geography, and it is still 

evident that the geographic features are influenci~ the present 

pa+tern of movement. and contributing to the delineation of 

the Caspian area from the rest of Iran. 

Orientation of marital movement into the three Bakhshes 

of Shahrestan Nowshahr reveal the same pattern (Fig. 5.11). 

In B.Markazi and Kelardasht, around 50% of the genes are coming 

from the shahrestans of O.Mazandaran and between 20 to 30% 

from those of Gilan; B.Kelardasht receives more incoming ~enes 

from O.Gilan. Contributions from O.Markazi is only 6% to 

B.MarkaziD while it is 16.9% to B.Kelardasht. Contributions 

from all other ostans is 19.5% in B.Markazi and 7.2% in B~Kelar-
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dasht. Bakhsh Chalous represents a different pattern of genetic 

movement~ the main contributors are from O.Gilan (55.2%) 9 and 

22.4% from O.Markazip and only 19% from O.Mazandaran. 

One interesting factor to be emphasized is that the pattern 

of gene flow into the Shahrestan very highly parallels the 

orientation of general movement as examined from the census 

material and from the present study. They also show that 

mobility is orientated between the two provinces of Mazandaran 

and Gilan 9 therefore intensifying the importance of the geo­

graphy of the area as the essential contributor to the pnttern 

of movement. This parallelism also indicates that tho ~nnnrnJ. 

migration pattern is to a large extent based on marriage unions. 

Another component of marital movement is the direction 

of movement 9 which is examined by measuring the reciprocal move­

ment between different population units (Boyce et al 9 1968). 

For such an analysis migrational data are required on each 

population unit in order to measure the comparative contribu­

tions made by each to the other. The giver/receiver ratio 9 which 

is the relative degree ~ interchange between pairs of units 9 

indicates the direction of movement. The direction of movement 

is affected by various factors such as population sizes 9 local 

geography and the extent of urbanization. Reciprocity can be 

measured by marital migration analysis. No analysis was possible 

on this component of marital movement since the census records 

only provides information on where people come from and not 

where they go to. 



183 

5.4 PARENT-OFFSPRING MOVEMENT 

5.4.1 Parent~offspring birthplace concordance 

The extent of concordance and distance between the birth­

places of parents and those of their offspring. is a measure 

of a6tual genetic movement. The extent of admixture and panmix­

i~ or conversely the isolation of a populationp can be examined 

through the distribution of the distances between their birth­

places. Such analyses also demonstrate the extent to which the 

offspring generation reflects the gene pool of the parent popu­

lation. 

The results of the analyses of birthplace concordance and 

distance distribution between parents and offspring are based 

on two generations: those of the father and his parents and 

those of the mother and her parents; and secondly those of the 

father and his offspring and the mother and her offspring. The 

latter analysis is based on two approaches; looking at parents 

with only their first offspringp and parents with all their 

offspringp to examine any tendency for the degree of concor= 

dance of birthplaces to decrease with post-marital movement. 

For the sake of brevityp the terms father's fatherp father's 

motherp mother's fatherpmother 1 s motherp fatherp motherp first 

offspring and all offspring will be abbreviated as follows: 

FFP FMP MF 0 MMo FP MP Olo 0 respectively. 

Table 5.21 indicates the concordance of birthplaces of 

grandparents~parents and parents-offspring in the total popula­

tion of Sh. Nowshahr. The index 1 both born' in Sh. Nowshahr 

of grarrparents-parents show an average of 59.9% in the total 



Table 5.21 

PROPORTION OF CONCORDANCE OF BIRTHPLACES OF PARENTS AND OFFSPRING IN THE TOTAL POPULATION 

Both born in Parent born in Offspring born Neither born in 
Family Sh. Nowshahr Sh. Nowshahr in Sh. Nowshahr Sh •. Nowshahr 
Pairs Total No, % No % No % No % 

FF~F 979 538 55.0 8 0.8 81 8.3 352 35.9 
FM~F 970 528 54.4 15 1.5 83 8.6 344 35.5 

MF-M 611 422 69.1 8 1.3 39 6.4 142 23.2 
MM~M 605 409 67.1 12 2.0 43 7.1 141 23.3 

F~01 1010 612 60.6 29 2.8 211 21.0 158 15.6 
M~o1 1004 619 61.7 30 3.0 201 20.0 154 15.3 

F-0 7311 4702 64.3 175 2.4 1670 22.8 764 10.4 
Jvl~O 7247 4711 65.0 194 2.7 1616 22.3 726 10.0 

f-J 
00 
~ 
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population. This value is based upon the individual percen­

tages of the four grandparents and their offspring, which 

ranges from 54.4% to 69.1%. The index for the parents and 

their first offspring and all their offspring shows an average 

of 61.1% and 64.7% respectively. The proportion of offspring 

born in Sh. Nowshahr but whose parents are not born there, shows 

a substantial increase between the two generations, from an 

average of 7.8% to 21.5%. Only a small proportion of parents 

who are born in the Shahrestan have offspring born elsewhere, 

in both generations. These primary results indicate thnt almost 

sixty five percent of the total population's gene pool is compo­

sed of the indigenous inhabitantsp and further, that temporally 

an increase in the size of the gene pool is observed in the 

second generation. since a higher proportion of offsprings are 

being born in Sh. Nowshahr who have parents born elsewhere. 

As was indicated above, the proportions of parents who 

are born in the Shahrestan but have offspring born elsewhere 

is small in both generations 9 indicating little genetic mobili­

ty by the parents. Table 5.22 presents the percentage concord­

ance of birthplaces between parents who are born in Shahrestan 

Nowshahr and those of their offspring. It is observed that 

over 95% concordance is evident. The difference between the 

two generations is only between 1 and 2%. The three Bakhshes 

also reveal the same pattern of small genetic contribution to 

other populations by the parents. Both B.Markazi and B.Kelar­

dasht show a slight increase of 2 to 5% between the generations, 

and B.Chalous shows the least concordance between the paronts 1 

and offspring birthplaces, in addition to a larger difference 



Table 5.22 

PROPORTION OF CONCORDANCE BETWEEN BIRTHPLACES OF PARENTS AND OFFSPRING IN SHAHRESTAN NOWSHAHR AND 
ITS THREE BAKHSHES 

Family 
Pairs 

FF-F 
FM~F 

MF~M 

MM~M 

F~01 
M-01 
F~O 

f.1-0 

Sh. Nowshahr 
No % Total 

538 98.5 546 
528 97.2 543 

422 98.1 430 
409 97o1 421 

612 95.5 641 
619 95.4 649 

4702 96.4 4877 
4711 95.9 4911 

B. Markazi 
No % Total 

241 98.8 244 
235 93.6 251 

193 97.0 199 
185 92.5 200 

263 90.4 291 
263 89.5 294 

1942 92.6 2097 
1915 89.3 2144 

B. Cha1ous B. Ke1ardasht 
No % Total No % Total 

27 90.0 30 256 94.1 272 
20 74.1 27 245 92.5 265 

11 91.7 12 207 94.5 265 
7 63.6 11 198 94.3 210 

55 90.2 61 250 86.5 289 

54 74.0 73 237 84.0 282 

452 89.0 508 1898 83.5 2272 
418 76.4 547 1803 81.2 2202 

f-l 
00 
0'-
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between the famale parent and the offspring. Sexual dimor~ 

phism in birthplace concordance will be discussed later. 

5.4.2 Parent-offspring birthplace distance 

A more informative and detailed means of examining the 

extent of localization and the distribution of genes is to 

measure the distances between the birthplaces of parents and 

their offsprings. Such analyses allow examination of the 

range of genetic movement on the smallest scale of measurement, 

that is from the actual unit of habitation~ namely tho villnvn 

or the town p while the former analyses were based on lnr1~cr 

administrative divisions. 

Tables 5o23 = 5.28 and Figures 5ol2 ~ 5.17 show the 

frequency distribution of distances between the places of birth 

of parents and offspring in both generations, in addition to 

the necessary statistical parameters such as the mean, variance, 

median~ skewness and range of the distribution. Throughout 

the analyses only those parents who are born in the unit of 

study are recognizedp and migrant parents have been excluderl. 

The results in the 1 0 1 distance class for tho grandparent­

parent generation reveal a high proportion of the birthplaces 

to be similar. The percentages for FF=Fp FM~Fp MF-M, MM-M, 

are 88.4%v 72.6%p 85.8% and 76.7% respectively. These high 

percentages indicate that a large proportion of the indigenous 

population of Sh. Nowshahr is contributing to the gene pool of 

the next generation. The distribution of the distances also 

reveals that these high indices of birthplace concordance are 

limited to the villa~e or town of bi.rth. Genetic movement 

from tho vill go, in torms of off:1prLnr; being bor·n out:d.dn 



Table 5o23 

FREQUENCY DISTRIBUTION OF DISTANCES BETvJEEN THE BIRTHPLACES OF GRA}JDPARENTS AND PARENTS 
(ONLY GRANDPARENTS BORN IN SHAHRESTAN NOWSHAHR) 

Distance FF/F FM/F MF/M MM/M 
(in km) No % cf* No % cf* No % cf* No % cf* 

0 - 1 482 88 0 ~~ 88.4 393 72.6 72.6 368 85.8 85.8 323 76.7 76.7 
1 - 5 1.7 90.1 6.1 78.7 3.5 89.3 5.2 81.9 
5 - 10 0.9 91.0 4.9 82.6 4.1 90.4 2.4 84.3 

10 = 20 0.6 91.6 3.0 85.6 1.9 92.3 4.1 88.4 
20 - 30 1.8 93.4 3.4 89.0 2.8 95.1 4.5 92.9 
30 - 40 4o4 97.8 5a3 94o3 0.6 96a7 2.8 95.7 
40 + 2a2 lOOaO 5a7 100.0 3o3 100.0 4.3 lOOaO 

:?otal 545 541 429 421 

:.:ean 5.0 8a6 6.2 8.5 
1r ., • _·_e8.lan 0.57 0.69 0.58 0.65 
·:::.rian ce 1269ol 1455.3 1880.5 2106.2 
.:-.s..~lse 769.0 768.0 763.5 763.2 
S~:ewnes s 18a6 15.6 14.4 12.8 
.?::.;::-tosis 391.6 301.8 233.9 190.2 I-' 

co 
co 
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DISTRIBUTION OF DISTANCE OF BIRTHPLACE BETWEEN PARENT AND 
OFFSPRING IN SHAHRESTAN NOWSHAHR 
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Figure 5.12 (continued) 
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the birthlocality of the parentpappearsto be very small and 

confined to not more than 40 kms.P and only between 2.2% and 

5.7% of the genetic contribution in the form of offsping is 

beyond that limit. 

The mean distance between the birthlocalities of the 

grandparents and parents ranges between 5 to 6.2 km for the 

male grandparents and their offspringp and between 8.5 to 8.6 

km for the female grandparents and their offspring. In general, 

the distribution is very much skewed to the origin and limited 

to 40 km.p but the range of the distances show long distances 

of up to 769 km. Therefore it seems appropriate to examine 

the median values which are more characteristic of the actual 

radius of movementp disregarding the few instances of long~ 

range movement that distort and inflate the mean values. The 

median values show an average of just over one-half kilometer 

for all the four grandparents. These values indicate the 

extent of concentration of genes within the individual units 

of villages. 

One interesting and informative characteristic of the 

population that has emerged from these results is the lower 

proportions in the concordance of the birthplaces of the female 

grandparents and their offspring. Both FM-F and MM-M show 

lower percentages in the '0' distance class; the x2test revealed 

statistical significance in the differences between the male 

and female grandparents~ x2=50.79 p=.OOOO. Sexual dimorphism 

is expected and is mainly attributed primarily to the socio­

cultural and traditional elements of agricultural communities 

in the rural areas of Iran. It is mainly the son who inherits 
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the land and is bound to it for subsistencev while the females 

are usually married away from home. Therefore in the majority 

of cases it is the female who moves to a new unit of habita~ 

tion following the norm of patrilocality. 

In the next generationv as observed from Table 5.24 and 

Figure 5.13 9 there still appears to be a preponderance of birth~ 

localities of parents and offspring in the 1 0 1 distance 

class. The results are based on parents and their first offsp­

ring (F-01 and M-Ol) and parents and all their offsprinr, (F-0 

and M-0). The results are very similar in both instancoo p 

indicating very little mobility of genetic significance aftor 

the first born offspring 9 namely that post~marital movementp 

if any 9 has not contributed genetically to other populations 

and is confined to the parents' birthlocalitieso 

The percentages of fathers and offspring being born in 

the 1 0 1 distance class or within the confines of the village 

is 73ol% for the first offspring. and 69.9% for all offspring. 

These indices for the female parents are 62% and 59.3% respec­

tively. Stati~tical differences were observed between the 

male and female parents ·in their birthplace concordance in the 

i 0 ' c 1 as s p x2 :::118 0 3 p::: 0 0 0 0 0 0 

The distribution shows that for both sexes gene flow away 

from the village is small and confined to 40 km.P and only 

7 = 8% of the parents are contributing through their offspring 

to other populations. The mean values indicate a range of 

11.2 and 12.5 km. for the male and female parent respectively. 

The median values give a more realistic range of movement and 

they range from 680 to 840 meters. 



Table 5.24 

FREQUENCY DISTRIBUTION OF DISTANCES BETWEEN THE BIRTHPLACES OF PARENTS AND FIRST OFFSPRING, AND 
PARENTS AND ALL OFFSPRING IN SHAHRESTAN NOWSHAHR (ONLY PARENTS BORN IN SHAHRESTAN NOWSHAHR) 

Distance F=O M-0 F-0 M-0 
(in km) No % l cf{< No % l cf* No % cf* No % cf~~ 

0 - l 467 73.1 73.1 402 62.0 62.0 3395 69.9 69.9 2904 59.3 59.3 
1 ~ 5 3.6 76.7 7.9 69.9 3.9 73.8 8.0 67.3 
5 -~ 10 1.7 78.4 5.2 75.1 2.3 76.1 5.1 72.4 

10 = 20 2.5 80.9 4.0 79.1 3.3 79.4 4.8 77.2 
20 = 30 4.8 85.7 6.5 85.6 5.3 84.7 7.5 84.7 
30 - 40 6.4 92.1 6.9 92.5 8.6 93.3 7.5 92.2 
40 + 7.9 100.0 7.5 100.0 6.7 100.0 7.8 100.0 

No of parents 639 648 642 652 
No of offspring 639 648 4859 4896 

Mean 11.2 12.5 11.2 12.6 
Median 0.68 0.81 0.72 0.84 
Variance 1166 1431 1424 1612 
Range 429 637 821 807 
Skewness 6.7 9.3 12.1 11.8 
Kurtosis 60.4 126.6 208.3 109.4 

* cf = cemu1ative frequency 

1--' 

"' \.;.) 



Figure 5o13 

DISTRIBUTION OF DISTANCE OF BIRTHPLACE BETWEEN PARENTS 
AND OFFSPRING IN SHAHRESTAN NOWSHAHR 
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Figure 5ol3 (continued) 
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In generalp there does not appear to be a large reduction 

in the proportion of offspring being born in the same locality 

as those of the parents in the small territorial units of 

Sh. Nowshahr. The 1 0 1 distance class is still the predominant 

limit of the gene pool 9 indicating the constancy of the genetic 

structure and composition 9 and genetic movement is confinoo to 

short distances. But a comparison of the extent of genetic 

localization in the villages between the two generations yield­

ed significant differences 9 ~=74.06 p=.OOOO. Such secular 

changes most probably parallel the developmental and economical 

projects operational in the Shahrestan as a whole 9 in terms of 

creating more available routes for travelling and uniting the 

villages together 9 in addition to the introduction of transport 

facilities. These factors have allowed easier access to more 

distant places and increase in the range of movement. 

From Table 5.25 it is seen that in the grandparental gene­

ration 80.9% of the total grandparents have their offspring 

born in the same villagep while in the parental generation 

the proportion has decreased to 64.4%. The mean figures also 

indicate an increase from 7.1 to 11.9 km.p although the median 

values do not show wide diferences. These differences indicate 

that the range of genetic movement is increasing and thus the 

size of the gene pool is expandingp since the genes are spread~ 

ing and being distributed to a larger radius. 

The frequency distribution of distances between the birth~ 

localities of parents and offspring in both generations reveals 

the same pattern in the three Bakhshes of Markazip Chalous and 

Kelardasht. In B.Markazi, the grandparent-parent birthplace 
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Table 5.25 

FREQUENCY DISTRIBUTION OF BIRTHPLACE DISTANCES BETWEEN ALL 
GRANDPARENTS AND PARENTS9 AND BOTH PARENTS AND OFFSPRING IN 
SHAHRESTAN NOWSHAHR 

Distance G1 parents-parents Parents-Offspring 
(in km) No % cf~~ No % cf~~ 

0 ~ 1 1556 80.9 80.9 6299 64.6 64.6 
1 - 10 6.4 87.3 9.6 74.2 

10 - 20 2.4 89.7 4.1 78.3 
20 - 30 3.1 92.8 6.4 84.7 
30 - 40 3.3 96.1 8.0 92.7 
40 + 3.9 100.0 7.3 100.0 

No of parents 1936 1294 
No of 

offspring 19.36 9755 

Mean 7.1 11.9 
Nedian 0.62 0.77 

* cf = cumulative frequency 
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Figure 5a14 
DISTRIBUTION OF BIRTHPLACE DISTANCE OF ALL GRANDPARENTS AND 
PARENTS 9 AND BOTH PARENTS AND ALL OFFSPRING IN SHAHRESTAN NOWSHAHR 
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distance distribution reveals that between 82.9 86.9% of 

the male grandparents and between 72.5 - 77.5% of the female 

grandparents have offspring born in the 1 0 1 distance class. 

Statistical differences are observed between the grandfathers­

parents and grandmothers-parents birthplace concordance 9 

x2 =14.33 p=.ooo2. 

The frequency distribution also reveals that the maternal 

grandparents' percentages are higher in the distance class of 

more than 40 km.p the mean values being 4.5 and 5.1 km. for 

the paternal grandparents and 9.2 and 10.3 for the maternal 

ones. These mean values are associated with the range of the 

distances between the grandparents and their offspring, as it 

is seen that the range is higher for the female parents. On 

the other hand the median values reflect the actual limit of 

the gene flow 9 which is less than one kilometerp although the 

figures are higher for the female parents. 

In the next generation there is an obvious reduction in 

the proportion of parents and offspring born in the same 

villagep and statistical differences are observed 9 x2=49.64 

p=.OOOO. The father-offspring and mother-offspring proportions 

also show significant differencesp x2=11.84 p=.0006. Further­

morep the mean distances between the male parent and his off­

spring is around 13 km.p while for the female parent and her 

offspring it is around 16 km. The median values range from 

750 to 870 meters. 

The sample in B.Chalous is small and some of the results 

may be biased and incorrect so need to be assessed with 

caution. Localization of genes is observed 9 and a large 



Table 5o26 

FREQUENCY DISTRIBUTION OF DISTANCES BETWEEN THE BIRTHPLACES OF PARENTS AND OFFSPRING IN BAKHSH MARKAZI 
(ONLY PARENTS BORN IN BAKHSH HARKAZI) 

Distance FF=F FM=F MF-M MM-M F-0 M-0 F-01 M-01 
(in km) No % No % No % No % No % No % No % No -% 

0 - 1 212 86o9 182 72o5 165 82o9 155 77.5 1312 62.7 1226 57o4 194 66.6 176 59.9 
1 - 10 2.0 6.8 4.5 3o0 6.7 13.0 5ol l2o9 

10 = 20 OoO 2.4 3.0 4o0 lo6 1.7 1.0 LO 
20 = 30 lo7 2.4 2o6 3.5 4.9 6.2 4.8 6.8 

30 - 40 7o8 8o3 3o0 50 5 l5o5 12o2 16.1 11.2 

40 + lo6 7o6 4.0 6o5 8o6 9.5 6o4 8o2 

No of parents 244 251 199 200 291 295 291 294 
No of 

offspring 244 251 199 200 2094 2135 291 294 

Mean 4.5 9.2 5.1 10.3 13.7 15.2 13.0 17.0 
t~edian 0.57 Oo69 0.60 Oo64 Oo80 Oo87 0.75 0.83 
Variance 211 514 283 1454 1389 2050 681 2601 
Range 149 206 147 405 758 758 197 637 
Skevmess 5.3 4o4 5ol 7o7 12.9 10.8 3.3 7.7 
Kurtosis 4lo2 28o4 33.4 70.2 :239 01 154.0 16.0 80o6 

1\) 

0 
0 
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Figure 5o15 

DISTRIBUTION OF DISTANCES BETWEEN BIRTHPLACES OF PARENTS AND 
OFFSPRING IN BAKHSH MARKAZI 
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Figure 5o15 (continued) 
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proportions of the grandparents and their offspring show 

concordance of birthplacesp ie 86.7 and 91.7% for the male 

grandparents and 63.4 and 70.4% for the female grandparents. 

The distribution of the distances is uneven and there is 

little or no gene flow up to 30 km. The smallness of the 

sample and the heterogeneous distance classes are most probab­

ly causing the asymmetrical distribution. Both the mean and 

median measures show larger figures for the maternal grand-

parents 9 but no statistical significance is observed. 

In the parental generation 9 statistical differences are 

observed between the father-offspring and mother-offspring 

1 0 1 distance class proportionsp ~=48.28 p=.OOOO. The indnx 

for the F-0 concordance is 81.3% (83.3% for the father and his 

first offspring) 9 and for the M-0 it is 61.6% (61.1% for the 

mother and her first offspring). The distance distribution 

reveals a larger proportion of M=O (M-Ol) in the more than 

40 km. distance class. The mean distances between the F-0 

(F-01) are 6.9 (8.4) km. 9 and for the M-0 (M-Ol) they are 16.9 

(14.7) km. The median values are 200 meters longer for the 
) 

maternal parents. In generalpno statistical differnces are 

observed between the two generations. 

In B.Kelardasht high percentages are observed in terms 

of birthplace concordance between the grandparents and parents. 

The indices for the paternal grandparents are 90 and 88.1% 9 

while for the maternal ones they are 73 and 76.7%. The x2 

value reveal significant differences between the male and 

female parents 9 x2=33.44 p=.OOOO. The mean and median values 

do not show very large differences between the sexes. 



Table 5.27 

FREQUENCY DISTRIBUTION OF DISTANCES BETWEEN THE BIRTHPLACES OF GRANDPARENTS AND PARENTS 9 AND PARENTS 
AND OFFSPRING IN BAKHSH CHALOUS (ONLY PARENTS BORN IN BAKHSH CHALOUS) 

Distance FF-F FM-F MF-M MM-M F-0 
(in km) No % No % No % No % No % 

0 - 1 26 86.7 19 70o4 11 9lo7 7 63o4 4D8 8lo3 
1 - lD 2.3 OoO O.D 0.0 8.6 

10 - 20 D.O o.o OoO 9.2 5.6 
2D - 30 0.0 o.o O.D 9.2 o.o 
30 - 4D 6.7 3.7 D.O O.D OoO 
4D + 3.3 25.9 8o2 18.2 4o5 

No of parents 30 27 12 11 61 
No of 

offspring 3D 27 12 11 502 

!·lean 4.5 l5o1 3.5 1lo2 6o9 
i·:edian 0.58 Oo71 Oo54 Do79 0.61 
Variance 171 792 149 285 1076 
::tange 51 109 42 42 479 
Skewness 2.9 1.9 3.5 1.1 8.9 
?Curto sis 7.2 3.6 12.D -0.31 102.7 

H-0 F-01 No % No % 

333 6lo6 50 83.3 
13.9 8.4 

7.7 5.D 
3.9 D.D 
1.7 DoD 

llo2 3.3 

73 60 

541 60 

16.9 8.4 
D.81 Do6D 

3539 1745 
807 3D4 

8o5 6.5 
92.3 44o9 

M~01 No % 

44 6lo1 
13.9 

6.9 
2.8 

4.2 
11.1 

72 

72 

14.7 
D.82 

1231 

1\) 

0 
~ 

224 
3.9 

18.5 
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Figure 5o 16 

DISTRIBUTION OF DISTANCE OF BIRTHPLACE BETWEEN GRANDPARENTS 
AND PARENTSP AND PARENTS AND OFFSPRING IN BAKHSH CHALOUS 
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Figure 5~16 (continued) 
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In the next generation? the 1 0 1 distance class shows 

decreased percentages for both parentsg F-0 concordance is 

74% (77.4% for F-01)? and M-0 concordance is 60.6% (64.5% for 

M-01). The differences between the sexes are significant? 

~=91.35 p=.OOOO. The mean distances show larger distances 

between the father and their offspring (including the first 

offspring)? but this is not reflected in the median distances 9 

where the mother-offspring (first offspring) show an increase 

of up to 120 meters. 

Temporal differences between the two generations are also 

observed in the proportions of intra-village birthplace concor­

dance? with significant differences? x2=24.39 p=.OOOO. 

In generalpno spatial difference is observed between the 

three Bakhshes and the pattern of patentRl genetic movement 

is very much confined to within the unit of habitation? and 

the range is a maximum of forty kilometers. Statistical 

differences were observed between the two generations in the 

extent of village concordance of birthplaces and gene locali­

zation in Sh. Nowshahr as a whole and in the two Bakhshes of 

Markazi and Kelardasht. Genetic constancy appears to be the 

main characteristic of the population. 

Table 5.29 shows the extent of genetic localization in 

the individual Dehestans for both generations. The figures 

for the 1 0 1 distance class range from 68.4 to 97.4%? with the 

exception of Kouhestan-Shargh 9 which shows a value of 40.9% 

in the first generation. In the second generation the percent­

ages have decreased and range from 24.4% in Humeh to 79.5% 

in Panjak-Rostagh. In the majority of the Dehestans the 



Table 5o28 

FREQUENCY DISTRIBUTION OF DISTANCES BETWEEN THE BIRTHPLACES OF GRANDPARENTS AND PARENTSP AND PARENTS 
AND OFFSPRIRG IN BAKHSH KELARDASHT (ONLY PARENTS BORN IN BAKHSH KELARDASHT) 

Distance FF=F FM-F MF-M MM-M F-0 M-0 F-01 M=01 (in km) ' No % No % No % No % No % No % No % No % 

0 - 1 244 90o0 192 73.0 192 88.1 161 76.7 1675 74.0 1345 60.6 223 77.4 182 64o5 
1 - 5 1.9 7o2 3.6 9o0 2o7 8o4 3ol 7o4 
5 - 10 1.1 6.1 L6 3o3 2o3 4.8 1.7 5.7 

10 = 20 1.1 4.2 1.3 3.9 6.3 7o7 3o5 6o4 
20 - 30 2.2 4o9 3.2 5o2 6.4 9.2 5.5 8.2 
30 = 40 loS 2.7 Oo5 loO 3o9 4o6 2o4 3o2 
40 + 1.9 1.9 2o3 lo9 4.4 4.7 6o4 4.6 

No of parents 271 263 218 210 290 284 288 282 
No of 

offs9ring 271 263 218 210 2263 2220 288 282 

Mean 5o6 7o4 7.3 6.7 9.9 9.0 10.0 7.3 
Median 0.55 Oo68 0.57 0.65 Oo67 0.82 0.65 Oo77 
Variance 2348 2383 3441 2827 1523 699 1538 222 
Range 769 768 763 763 821 768 429 96 
Skewness 14.8 14.7 ll.4 14.0 11.9 14o8 7.4 2o9 
Kurtosis 230o9 227.5 137o4 198o8 195.8 35lo8 64o6 10.5 

1\) 

0 
CXl 
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Figure 5o17 

DISTRIBUTION OF DISTANCE OF BIRTHPLACE BETt'lEEN GRANDPARENTS 
AND PARENTSP AND PARENTS AND OFFSPRING IN BAKHSH KELARDASHT 
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Figure 5ol7 (continued) 
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females show smaller percentages than the males in both 

generations. The varied percentages observed b8tween thn 

Dehestans are caused by various factors 9 such as sample sizop 

population size and density 9 local geography 9 kinship structure 

and the.extent of isolation or vicinity to urban centres. 

Another useful method of examining gene flow in· Shahrestan 

Nowshahr is by studying the concordances of birthplaces between 

the sibs. (Imaizumi and Furusho 9 1972; Imaizumip 1977). Table 

5.30 shows that the proportion of sibs born in the same locali­

ty, ie the 1 0 1 distance class 9 is as high as 92.2% and the 

distribution is extremely skewed to the orj.gin. Similar hi~h 

percentages were also observed in the three Bn.kr1sher;. 'T'IJ(; 

median values revealed a distance of 540 mctors 9 indicating 

short range movement. In general
9 

these high percentages imply 

very small genetic mobility in association with post-marital 

movement 9 and demonstrate yet again genetic localization. 

The analyses of distance between the birthplaces of the 

different classes of family pairs reveal many interesting 

and informative points regarding the genetic structure of the 

population of Sh. Nowshahr 9 but they have also brought to 

light some of the constraints with regard to interpretation, 

mainly because of the limitations of the data. Primarily. 

birthplace distances have been computed from longitude and 

latitude coordinates which do not reflect actual distances 

with high resolution and neither do they consider altitude. 

The rov distance class could actually represent units of 

habitations from small settlements (hamlets) to larger villages, 

and small market centres. Population size and density varies 
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PROPORTIONS OF PARENTS AND OFFSPRING BORN IN THE 0-l K!v! 

CLASS IN THE 19 SUB-DIVISIONS OF SHAHRESTAN NOWSHAHR 

Grandparents- Parents-
Parents Offspring (all) 

Area Total No % Total No % 

Kachrostagh 132 109 82o6 736 576 78o9 
Kalej 171 137 80ol 676 485 71.7 
Alavikola 19 13 68o4 63 35 55 0 5 . 

Kalrudpey 44 35 79o5 224 139 62o0 
Baladeh Kojour 73 58 79o4 234 149 63o7 
Tavabe Kojour 84 61 72.6 319 167 52.3 

Kuhparat 107 90 84ol 432 244 56.5 
Chalandar 19 18 94o7 71 32 l~ 501 
Kheyroud Kenar 24 18 75o0 197 99 50.2 
Zanoussrostagh 133 106 79.7 554 152 27o4 
Panjakrostagh 39 38 97o7 166 132 79o5 
Nowshahr City 27 20 74.1 397 289 72.8 

Humeh 22 18 81.8 160 39 24.4 
Kelarostagh 66 51 77.3 768 51~ 9 71.5 
Chalous City 14 12 85o7 .275 192 69.8 
Kelardasht 620 510 82o3 2705 1960 72.5 
Kuhestan East 22 9 40.9 96 39 1~0. 6 
Kuhestan \!>Jest 81 69 85o2 467 190 40.7 
Birunbashm 239 201 84.1 1215 821 67.6 
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Table 5o30 

SIB-PAIR DISTANCE DISTRIBUTION 

Distance Shahrestan Bakhsh Bakhsh Bakhsh 
(in km) Nowshahr Markazi Chalous Kclardasht 

0 - 1 3884 1641 1~06 1833 
As % of total 92.2 91.4 92.5 92.8 

Total 4213 1795 439 1975 

Mean 5.0 4.5 4.0 5.7 
Median 0.54 0.55 0.54 0.54 
Variance 1356 637 1411 2000 
Standard Error 0.6 0.6 1.8 1.0 
Range 859 647 615 859 
Skewness 15.6 11~. 4 13.6 14 .. 5 
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in individual villages 9 ie the number of people in the villages 

range from 6 to over 1000 inhabitants. The pattern of settle-

ment also is different in the coast, the plains and the mount-

ains. Since the data are based on aggregate results, and 

sufficient samples are not available on the individual villages, 

in addition to information on their corresponding size and 

den~ity, the nature of the terrain and area, various influen­

tial elements cannot be detected. These factors include 

variations in the ecology and geography, whether of an urban 

or rural nature and the actual distances between the units 

of habitation. 

Although the limitations of the data and consequently 

the methods of analysis have not allowed a thorough study of 

genetic movement within the Shahrestan, in no way has it 

invalidated the results obtained, and many instructive, infor-

mative and practical elements of genetic importance have been 

discovered which can be used in further research. 

5o5 SUMMARY 

The analysis of the migration patterns in Shahrestan 

Nowshahr as inferred from the general movement pattern, matri-

monial mobility, parent-offspring and sib-pair birthplace 

distribution and orientation of movement has elucidated the 

following points: 1) Movement is extremely orientated 

to within the Shahrestan; 2) The spatial range of mobility lS 

' 
very ~mall and confined to the place of birth; 3) Movement is 

very much determined by marriage; 4) there is little post-
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marital movement} 5) The spatial range of movement has 

increased between the two generations; 6) Females are more 

mobile than males in marriage; 7) Movement to Sh. Nowshar is 

predominantly from the contiguous provinces of Mazandaran 

and Gilan 9 followed by Markazi} 8) The whole structure of tt1e 

movement pattern is a reflection of the historical pattern 

of migration, the geographical and topographical features and 

the demographic structure of the area. 

Results from matrimonial mobility indicate that a large 

proportion of the indigenous population is marrying locally. 

ie within the village of birth, and that mate selection is 

very much determined by propinquity and territorial rroximJty. 

The parent-offspring birthplace concordance also shows tt1at 

the distances over which movement is occuring are extremely 

small and orientated to the place of origin. The birthplace 

distribution of offspring further reveals that there is very 

little post-marital movement. In general,the overall pattern 

of movement demonstrates the narrow geographical range of gene 

flow within the Shahrestan and between the villages and 

movement confined to the nearest villages. 

It is apparent that distance and space have been a strong 

determinant of the spatial distribution of genes, although 

other factors such as cultural or linguistic affiliations 

could also have been conducive to small range of gene flow, 

but it is difficult to establish them at this point. 

Temporal and secular changes in the components of genetic 

movement were also observed between the two generations. A 

decrease in the proportion of concordance of birthplaces 



216 

between those of the spouses and those of the parents and 

their offspring was observed, concomitant with an increase 

in the range of the gene pool in the variances of the dist­

ances and the size of the neighborhood, although the mode of 

the distance distribution remained at the 1 0 1 distance class, 

with a large proportion of intra-village movement. 

The genetic implication of the observed pattern of move­

ments points to the constancy and localization of the genen 

in both gerierations, although there is an indication of an 

expansion in the geographical spread of the genes and a more 

heterogeneous gene pool within each village or unit of settle­

ment. The overall pattern of mobility within Shahrestan 

Nowshahr indicates that the subdivisions comprising it have 

not been genetically open to complete admixture 9 and that 

rather is is composed of homogeneous units of settlements, 

and not a panmictic unit. These units are not discrete, but 

Mendelian units which are hierarchically structured. 

The tendencies for movement to be confined and limituJ 

to short and local distances allows extrapolation on the level 

of relatedness between each population unit. The unimodal 

distribution of the distances as observed in the Shahrestan 

and the Bakhshes of Markazi and Kelardasht indicate that 

the 1 Coefficient of Kin ship 1 (Male cot, 1967) ( ie the extent 

to which the genes within or between populations are common 

by descent) would decrease very rapidly with increasing dis­

tances. This situation is more pronounced when frequencies 

of marriages at very short dis tan cos are oxtremel y Jar 1~<~ i 11 

comparison with those at longer distances. In B.Chalou::o, and 
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most proba~y in the more urban areas, the distribution is 

multi-modal, indicating a slower and uneven rate of decrease 

in the probability of identity between genes from different 

subdivisions. 

The overall structure in Sh. Nowshahr parallels a situ­

ation between the two extreme situations, one of complete 

isolation. where each village comprises distinct. equidistant 

units (Wright's Island Model). and that of complete admixture 

and panmixia with no barriers to movement. The intermediate 

situation would be a structure whereby movement is predomin­

antly determined as a function of geographical distance. 

This would be a close approximation to Wright's Isolation 

by Distance Model. 

The causes for the observed centralization and localiz­

ation of movementarelargely attributed to the geographical/ 

topographical features of the area and the communication 

network between the regions. Although socio-economic develop­

ments have decreased the constraints to movement through the 

construction of roads and bridges, the roadway network is 

still very crude and there are many instances of partially 

isolated villages or cluster of villages. Another influential 

factor are the two historic subdivisions, namely B. Markazi 

(ie ancient Kojour) and B. Kelardasht, which have been separated 

by the Chalous River, thus limiting movement between the 

regions. In addition to these two factors. the historic 

pattern of sttlement and migration. the agricult11ral economy, 

the sedentary lifestyle. the tra~itionaJ. system of marria~o:~ 

based on kinship, extended family networks and patrilocal 
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residence~ low age at marriage~ low population density and 

the concentration of famil~es in small areas have all been 

conducive to the constancy of the 'local' gene pools. 

Various methods have been devised for quantifying the 

extent of the breeding isolation of population units and 

assessing the biological and genetic consequences in regards 

to the potential for drift to occur. Lasker and Kaplan (1964) 

devised a method to estimate the potential for genetic drift 

to occur in a population: the 'Coefficient of Breeding 

Isolation'~ calculated as the product of the 'effective' 

size of the population (the proportion of the population in 

the reproductive age groupp with differential fertility accoun­

ted for) and the 'effective' migration rate (proportion of 

the migrant population in the reproductive age group). Thu 

census returns for Sh. Nowshahr do not give un,y derno1~raphic 

details on the individual dehestans or dehs (villages), other 

than population sizep and no data are avilable on the age 

structure 9 sex ratiop family sizep fertility and migration. 

The samples in the present study are insufficient to allow 

the calculation of the above parameters in the individual 

dehestans or villages. No absolute index can be calculatedp 

but it can be extrapolated that in some of the villages 

(village size is extremely heterogeneous) which are geograph­

ically and partially isolatedo population densities are low 

and migration is extremely smallo and so the possibilities 

for stochastic processes such as genetic drift to operate 

is quite high.· 
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In generalgthe parameters of movement have not changed 

substantially 9 but even small changes in movement patterns 

can be conducive to dissolution of former geographic isolate:; 

(Sheets 9 1980), through an increasing admixture and affinities 

with neighboring populations and immigrants. But it must be 

emphasized that the dissolution and the inter-regional gene 

flow would be different and heterogeneous according to the 

urbane and rural nature of the units. 

Further analyses conducive to more informative details 

on the pattern and structure of mobility within Sh. Nowshahr 

have been hampered by the limitations of the data. It has not 

been possible to detect differences in movement pattArns and 

the range of gene flow between different ecological territor­

ies. This ~ould have been an important variable to consider 

since the study area comprises varied ecological terrains. 

Cavalli~Sforza (1962) and Beckman and Cedergren (1971) found 

significant variances in the proportion of local breeding and 

movement between regions with different altitudes. Many 

authors have also found correlations between endogamy and 1nean 

marriage distance 9 endogamy and the coefficient of in­

breeding9 mean marriage distance and inbreeding (Malhotra, 

1978c; Mukherjee et alp 1978; Majumdar and Malhotra 9 1979). 

Others have recognized the associations between endogamy and 

the propensity to migrate (Coleman 9 1973 9 1977) 9 and population 

size and density (Khazaneh? 1968). Another factor to be 

considered is the mobility differences between related and 

unrelated marriages. Imaizumi (1977) noticed a shorter range 

of movement between related spouses. No data is available on 
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the relatedness of marriage partners in the census returns 

nor in the present study 9 but kin marriages and specifically 

cousin marriages of the first degree are quite common and 

frequent in Iran (Touba 9 1972). This factor will be discussed 

in the next chapter. 

It can be concluded that through the present study it 

has been possible to estimate indirectly 9 through migrational 

data 9 the amount of gene flow between the populations and 

dehestans in Shahrestan Nowshahr and into the Shahrestan. 

and to extrapolate its effect on the genetic structure. 



CHAPT:t!:R SIX 

MIGRATION AND KINSHIP 

6.1 GENETIC EXCHANGE AND RELATEDNESS 

The role of migration and genetic exchange between popu­

lations or the subdivisions within a population in thG evolu­

tionary process is to reduce the genetic diversity betHemt 

them and counteract the effects of stochastic factors which 

increase the variance. The extent and magnitude of genetic 

flow can provide information about the genetic structure 9 by 

determining the extent of relatedness and genetic similarity 

within and between populations. The indices of genetic related­

ness also provide estimates on the extent of departures from 

Hardy-Weinberg equilibrium 9 consequent breeding isolatio~ and 

increased genetic variance. 

Genetic similarity is defined in genealogical terms, ic 

the extent that the populations/subdivisions have the probabili­

ty of sharing common ancestry. Malecot (1967) 9 defined bio­

logical kinship. as the probability of two individuals 9 tracing 

descent to a common ancestry. This probability is dependent 

upon the extent of gene flow or their cumulative effects between 

the subdivisionsp and also on the geographic distance separating 

themp so that the coefficient of kinship decreases with increa­

sing distance. These deterministic effects can be annulled if 

tho pattern of genotic rnovomont is :Jt·ructurc-:<1 on norr-roJHlom 

factors such as assortative matingsp socio-cultural and linp;u:i.r;­

tic affiliations and geo~topographical features of the environ­

ment. 

-221-
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From the previous analyses on the pattern of gene_ flow 

in the Shahrestan, it was observed that the range of movement 

was extremely limited and gene localization was the primary 

feature of the area. with oovement very narrowly distributed 

to nearby distances. On the basis of these observations, it 

was possible to extrapolate on the extent of relatedness and 

genetic similarity within and between the subdivisions of Sh. 

Nowshahr. 

One method of estimating and ascertaining the effect of 

these observed patterns of genetic movement and exchange. on 

the degree of biological relatedness between the units, and 

their subsequent effects on the genetic structure, is to 

incorporate the observed number of exchanges (baGorl on mnrital 

or parental mobility) in the form of a migration :natrix. 

The migration model of Hiorns et al (1969). exaoines the 

extent of genetic exchange between populations. and froo that 

determines the effect of these exchanges on the pattern of 

increasing relatedness that develops between them. It also 

estimates the amount of time (in generations) needed for the 

populations to achieve complete relatedness, ie to reach an 

equilibrium state; this is a state when two populations havo 

become spatially similar. According to the authors. thR state 

of genetic equilibrium is obtained when 95% of the ancestry is 

common to both populations. 

This model is based on a number of assumptions~ a) the 

population is divided into a number of subgroups. usually 

corresponding to geographical subdivisions, between which the· 
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exchange is measured; b) each subdivision is homogeneous to 

begin with, ie there is no common ancestry between them; c) no 

account is taken of factors like varying population size and 

density. different selective forces. mutation and genetic drift, 

the cultural structure can also affect the establishment of 

equilibrium affecting stochastic processes; d) migration is 

assumed to be constant in magnitude and direction. with time. 

(selective migration based on kinship may produce heterogeneity); 

e) family size and structure is assumed not to be differential; 

f) gene flow from outside the population system is assumed tn 

be uniform in composition ~nd acting uniformily on all subdivi-

sions. 

Although the matrix model is based on a number of assump-

tions, as are all other migration models, it has one main 

advantage. and that is- it does not assume any migration laws, 

and the results are based on the actual exchanges between the 

subdivisions. The model is constructed in the following stages: 

a) The initial exchange matrix is constructed by incorporating 

the actual number of exchanges between every patr of populations 

into a matrix 'M' of the order 'N'. with elements (M .. ) repre-
lJ 

senting the probability of a gene settling into population (i), 

but having originated in population (j). The diagonal values 

express the number of genes that have originated and remained 

in the same locality. 

b) A SBcond matrix 'P'. the transition matrix, will represent 

the proportion of the genes (as a percentage of the row total), 

in population (i) who have had their origins in (j). This 

matrix wiJ.l define the effnctivo exchanee rate (P .. ) between 
lJ 
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the populationso 

c) Since it is assumed that each subdivision is originally 

homogeneous within itself and completely unrelated to all 

other subdivisioncp all the diagonal values will be equal to 

1 1 1 9 and all the off-diagonal values equal to 1 0 1 o This will 

produce the 'Ancestor t·latrix' (A0 ). 

d) The change froB the initial stage of no ancestry to a stage 

where there is relatedness bet~-reen the subdivisionf~ is obtainr.:d 

by multiplying the ancestor matrix (A ) by the exchange matrix 
0 . 

( p) 0 This matrix 1 PA 1 will show the proportion of ancestry 
0 

for the next generation? 

e) For each succeeding generationp the ancestor matrix 'A(n-l) • 

is multiplied by the exchange matrix 1 P 1 to obtain the next 

matrix of relatedness 'A 1
9 representing a further generation . n 

of migrationo This process is repeated until a stage is reached 

when every pair of populations will have 95% of their ancestry 

in common o 

f) In order to measure the pattern of increasing relatedness 

(ie the proportion of ancestry which is conmon to both) between 

every pair of populations which is dependent on the rate of 

exchanges between them9 in addition to the contributions made 

to each of them from all other populations in the system 9 the 

least amount of contribution made to the two units from all 

other units is summed and taken to represent the proportion of 

ancestry common to both. This is mathematically expressed as: 

N 
= L oin 

c• =1 ,, -
r.. (a. p a. ) 

lJ lS J S 



225 

From this expression, a third matrix 1 R 1 is obtained, equal 

to the relationship matrix. The final matrix 1 H 1 will show 

the number of generations needed to reach complete ancestry 

with all other populations. 

g) In order to examine the effects of systematic pressure 

from outside the population system, in this case long-range 

migration, an extra column of exchange will be added. and an 

estimate of its effects on the pattern of relatedness, in 

terms of counteracting the trend towards fixation of genes, 

will be made. 

This model was applied to the migration data in the survey 

area, administratively divided into seventeen dehestans and 

two cities, each comprising one unit of subdivision. The data 

incorporated into the model are the observed number of exchan~­

es between the units based on the birthlocalities of pnrertts 

and their offspring. The choice of parent-offspring data 

accounted for movement of individual spouses from birthplace, 

to marriage place to the birthplace of offspring, therefore 

accounting for differential fertlity and post-marital movement. 

The rates of migration and the pattern of relatedness 

between the units were determined from the migration matrices 

construeted according to the model. Migration matrices were 

also constructed to look at temporal differences between the 

two generations, in terms of distribution and destinations of 

genes. and variability in gene flow. Matrices were also 

obtained separately for the male and female parents to examine 

for any differences in the pattern of migration between the 

sexes, and to determine which sex, if any, was contributing 
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to the increasing relatedness and assimilation between the 

units. Finally the effects of migration into the Shahrestan 

were also examinedo 

Tables 6.1 a 9 b 9 C - 6ol0 a 9 bpc present matrices on the 

numbers and proportions of parental movements? the similarity 

coefficients in terms of shared ancestry and the generation 

time needed for obtaining homogeneity for every pair ~f popula­

tions. These matrices are presented for the g~andparental 

generation 9 the par en tal generation and for the \.<Jr1o:L e tirnu 

period (separate matrices are presented for the nale and fcmaln 

parents)o The matrices alsb present information on the pattern 

of relatedness within the Shahrestan when migration of parents 

and grandparents from outside the survey area is considered. 

Figures 6.1 asbpC 9 d- 6.3 a?b9c 9 d and 6o4 a.b- 6.6 a 9 b 

present dendrograms and MDS-plots on the observed pattern of 

genetic migration. Dendrograms and Non-Metric Multidimension&l 

Scaling (Kruskal? 1964)p are two principal groups of display 

methods demonstrating the spatial positions of the dehestans 

in terms of relatedness and rates of exchange: the 'Cluster 

Analysis shows the hierarchical pattern of relatedness between 

the units and groups together the most similar units in terms 

of common ancestry ; the MDS-scaling is a technique that analy­

zes the rank order of the .coefficients an~ by reducing the 

migration data to two dimensions 8 presents a single representa­

tion of the physical structure of the local movement. The 

stress or fitness value presented indicate whether the two 

dimonsionn.l dluplay provich: a good fJt to the datn; i.li<' v:tlll•<: 

t'llll go I' rom I l ( p <l r· I' net l':i t; ) I. o I • 'I' h u u c t 111 o Ill n L h n d ~: 11. I :: o a I l o H 
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one to consider the extent to which the structure of movement 

relates to the geographic distance or the physical properties 

of the communication network between the dehestans. This can 

be done by comparing a map of populations based on the geogra­

phic distance with one based on migration 9 and to observe their 

concordance in terms of spatial organization. Another means 

of considering the geographical component of movement is to 

correlate the relatedness coefficients with actual diitances 

between the population units; this factor will be examined 

later in the chapter. 

~1atrices 'i-1 v and 1 P 1
9 v!hich depict the numbers and propor­

tions of exchanges between the unitspreveal that the largest 

figures occur in the leading diago.nals p ie movements of parents 

from their birthplaces is very small. This is observed in both 

generations and for both sexes. 

In the grandparental generation 9 after one generation of 

exchanges between the units 9 the coefficient of relatedness 

(extent of ancestral similarity) ranges from a minimum of 1 0 1 

to 31.6%9 with a mean of 3.6%. The number of generations 

needed for every pair of units to assimilate shows a time 

period from 25 to 500 generations 9 the mode being at 500. 

In the parental generation 9 the matrices were compounded 

by incorporating the birthplaces of parents with all their 

offspring 9 instead of the first or last child. Since this 

m6del deals with the actual number of links between the units. 

f6r. every offspring the parent(s) are counted as well. The 

extent of ancestry shared between the 19 subdivisions demons­

trated an increase in the coefficients compared with the last 
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generation. The coefficients ranged from 1 0 1 to 64.5%? with a 

mean of 11.3%. The time needed to reach an equilibriuQ state 

between every pair of units also showed a temporal decrease, 

ie th~ generation time ranged from 8 to 50 generations? with a 

mean of 28. 

The separate matrices for the male and female pattern of 

migration showed differences in both the proportion o£ common 

ancestry and the time to homogeneity in both generations. 

Matrices were not presented for the former generation o\Jinr-:, :~o 

the smallness of the samples 9 but differences were observed 

and it was left to the latter generation's male and female 

matrices to substantiate the significance of the. sex differen­

ces in migratory attributes. It is evident that female migra­

tion is contributing more often to the transference of genes 

and links between the populations. The mean coefficient of 

relatedness for both sexes revealed about 10% ancestry 9 but 

the time needed to converge the units showed far less timo 

from the female side than the male counterpart; tho time 

ranged from 8 to 52 generations for the females '.vi th a mean of 

26 9 while for the males they ranged from 14 to 81 generations? 

with a mean of 48. 

In general there was less concordance between the birth 

localities of the mothers and their offspring, in both periods. 

This is in accordance with the tradfubnal custom of patriloca­

lity~ whereby males remain more often in their original local­

ityv bound to the inherited land or trade of their fathers, 

11nd it is mainly tho fomnlo:': \.Jllo l!lovn ntrcl trtt:rr:f'or·c: (:()trl.r-i IHrl.,· 

gen0tienlly to '-'1.11\)l' popr!la!.ion:;. 



Table 6ola ~1IGRATION HATRIX~ HOVEMENT FROH BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTS 
. ( NUMBER .OF EXCHANGES ) 

Kac Kal· Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel G-C Kld K-E K-W Bir Total 

Kac 

·Kal 

Ala 

Kpy 

Bal 

Tav 

Kuh 

Cha 

Khe 

Zan 

Pan 
N~C 

Hum 

Kel 

C-C 

Kld 
K~E 

117 2 0 

6 155 0 

3 l ll 

3 l 0 

0 0 0 

ll l 0 

l 0 0 

0 0 0 

0 l 0 

3 0 0 

0 0 0 

0 0 0 

0 0 0 

l 0 3 
0 0 0 

0 2 0 

0 0 0 

l 

l 

0 

40 
l 

0 

2 

0 

0 

0 

0 

0 

0 

l 

0 

0 

0 

0 3 0 0 0 0 

0 l 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

63 3 0 0 0 0 

3 62 0 0 2 l 

2 0 90 0 3 0 

0 0 0 19 0 0 

0 l 0 0 20 0 

l l l 0 6 112 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 l 0 0 l 

0 2 0 0 0 0 

0 0 0 0 0 l 

0 0 4 0 0 2 

0 0 0 0 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 
0 

0 

0 

0 

0 

0 

2 0 l 

0 0 0 

2 0 l 

0 0 0 

0 0 2 

2 0 l 

4 2 0 

0 0 0 

0 l 0 

6 3 0 

l l 0 

20 0 0 

0 18 0 

0 0 52 

0 0 0 

2 2 19 

0 0 2 

0 0 

0 2 

0 0 

0 0 

0 l 

0 0 

0 2 

0 0 

0 0 

0 0 

0 0 

2 1 

0 0 

l l 

12 0 

3 565 
0 l 

0 

0 

0 

0 

l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

10 

l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 
0 

5 
5 

0 

l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l 

4 

5 

127 

166 

18 

44 
71 

83 

106 

19 

23 

133 

37 

23 

20 

64 

14 

609 

23 
K-W l 0 0 0 0 0 0 0 J 0 0 0 0 2 0 0 l 72 5 81 

Bir 0 0 0 0 0 0 0 0 0 0 0 0 0 3 l 7 3 1 221 236 N 

Total 146 163 lL 46 69 73 96 19 31 ~~~ 35 39 27 83 19 580 16 87 237 1897 ~ 



Table 6.lb MIGRA7ION MATRIX~ MOVEMENT FROM BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTS 
( PROPORTION OF EXCHANGES ) 

~ac 

Kal 
A.: a 

Y.py 

Bal 

'2:av 

Kuh 
Cha 
Khe 
Zan 

?an 
r~ -c 
"-.u::J 

Ke1 

C-C 

:nd 
·r -
.. :..---J 

Y.- \tJ 

3ir 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan . Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

.921 .016 .000 .008 .000 .024 oOOO .ooo .000 .ooo .000 o016 oOOO o008 .ooo oOOO .000 .008 .000 

.036 .934 oOOO .006 oOOO .006 .000 .ooo oOOO .ooo oOOO .000 .000 .000 .ooo .012 oOOO oOOO .006 

.167 .056 .611 oOOO .ooo oOOO .ooo oOOO .ooo oOOO .000 .111 .000 .056 .ooo .000 oOOO oOOO .000 

.068 .023 .000 .909 oOOO oOOO oOOO oOOO .000 .000 oOOO .000 .000 .000 .000 oOOO oOOO oOOO .000 

.000 oOOO .000 .014 o887 o042 oOOO .000 oOOO oOOO .000 oOOO oOOO .028 .000 o014 o014 .000 .000 

ol33 o012 .000 .000 .036 .747 oOOO oOOO .024 .012 .000 o024 .000 o012 oOOO .000 oOOO .000 .000 

0 0 0 9 0 0 0 0 0 0 0 0 0 019 0 019 0 0 0 0 • 8 4 9 • 0 0 0 • 0 2 8 0 0 0 0 • 0 0 0 0 0 38 0 019 0 0 0 0 • 0 0 0 • 019 • 0 0 0 • 0 0 0 • 0 0 0 

.000 oOOO .000 .000 .000 .000 .000 1.00 oOOO .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 

oOOO .043 .000 .000 .000 .043 .000 .000 .870 .000 oOOO .ooo o043 .000 .000 .000 .000 .000 .000 

.023 .000 .000 .000 .008 o008 .008 oOOO .045 .842 .000 .045 .023 .000 .000 oOOO .000 .000 oOOO 

.000 oOOO .000 .000 .ooo .000 oOOO .000 .000 oOOO .946 .027 .027 .000 .000 .000 .000 .000 .000 

oOOO oOOO .000 .ooo .000 .ooo .000 .000 .000 .000 oOOO .870 .000 .000 .087 .043 .000 .000 .000 

oOOO .000 .ooo .ooo .000 .000 .050 .000 .000 .050 .000 .000 .900 .000 .ooo .000 .000 .000 .000 

.016 .000 o047 .016 .000 .031 .000 .ooo .000 .000 .000 .000 .600 .813 .016 .016 .000 .047 .000 

.000 .000 .000 .000 .000 .000 oOOO .000 .000 o071 .000 .000 .000 oOOO .857.000 oOOO .000 .071 

.000 o003 oOOO .000 oOOO .000 .007 .000 .000 .003 .000 .003 .003 .031 .005 .928 .002 .008 .007 

.000 oOOO .000 oOOO oOOO .000 .000 oOOO oOOO oOOO .000 .000 .000 .087 .000 .043 .435 .217 .217 

.012 .000 oOOO .000 .000 .000 oOOO .000 .000 oOOO .000 .000 .000 .025 .000 .000 .012 .889 .062 

.000 oOOO oOOO .000 .000 .ooo .000 .000 .000 .000 .000 .000 .000 .013 .004 .030 .013 .004 .936 

loOOO 

1.000 

loOOO 

1.000 

1o000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

l. 000 

1.000 

1.000 

1.000 

l. 000 

l. 000 

l. 000 

1\) 

\..0 
0 



UPPER MATRIX~ 
Table 6.lc RE2:..ATSDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION (GRANDPARENT / PARENT) 

Kac 
Kal 
Ala 
Kpy 
Bal 

Tav 

Kuh 
Cha 
Khe 

Zan 
Pan 
N-C 
Hum 
Kel 

C-C 
K1d 
K-E 
K-W 
Bir 

LOWER MATRIXg 
NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS (GRANDPARENT/PARENT) 

Kac Xal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir 

43 

45 

57 

42 

29 

51 
500 

t;r 
/'-

55 
87 

72 
I' ' CL:. 

.// 

f..O 
J / 

I' , 
.... "" 

'7~ 
'/ 

:c 
73 

.CS4 a206 .092 .039 .192 .033 .000 .039 .046 .016 .016 .000 .063 .000 .022 .016 .028 .012 

.092 .065 .024 .054 .028 .000 .050 .029 .000 .012 .000 .040 .006 .021 .018 .018 .018 

58 .091 .028 .181 .047 .000 .043 .068 .027 .111 .000 .118 .000 .038 .056 .037 .013 

46 68 .014 .080 .028 .000 .023 .023 .000 .000 .ooo .031 .000 .003 .000 .012 .000 

'53 39 64 .090 .047 .000 .042 .015 .000 .014 .ooo .088 .000 .044 .056 .037 .040 

48 39 60 41 .076 .ooo .080 .098 .024 .024 .012 .059 .012 .022 .012 .024 .012 

60 45 67 49 46 .000 .047 .109 .046 .057 .069 .041 .000 .032 .019 .009 .019 
500 

56 

62 

88 

78 

67 

64 

75 
72 

80 
~., 

t:...L 

82 

500 

62 

51 
86 

65 

63 

35 
60 

55 

69 

71 

73 

500 500 500 500 

58 60 51 52 

68 54 51 32 

89 87 86 83 

82 68 71 66 

69 64 62 54 

72 39 52 52 

80 64 68 62 

78 60 64 62 

84 71 75 75 

85 73 76 77 

86 75 78 78 

.000 .ooo .000 .000 .000 .000 .000 .000 .000 .000 .000 

500 .075 .027 .000 .043 .031 .000 .007 .000 .ooo .000 

500 52 .050 .045 .080 .023 .071 .016 .000 .012 .000 

500 85 82 .027 .027 .000 .000 .007 .000 .000 .000 

500 77 68 83 .ooo .031 .087 .052 .043 .000 .034 

500 55 48 78 75 .000 .050 .013 .000 .000 .000 

500 69 57 87 60 67 .016 .060 .149 .084 .037 

500 74 65 84 35 73 55 .015 .071 .062 .076 

500 74 64 85 47 72 48 44 .091 .041 .059 

500 83 77 87 53 82 63 53 53 .316 .277 

500 84 78 88 56 83 66 57 57 25 .091 

500 85 79 88 57 84 68 61 61 35 37 

1\) 

\.JJ 
1--' 
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Figure 6ola 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 

(GRANDPARENT/PARENT) 
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Figure 6olb SPATIAL POSITION OF SUBDIVISIONS AFTER ONE GENERATION OF MIGRATION BY MD-SCAL 
(GRANDPARENT/PARENT) Stress = 0.179 
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Figure 6.lc 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFICIENTS AT HOMOGENEITY (GRANDPARENT/PARENT) 

4':1-1·50 

.36-=1·00 

26Z·so 

210·25' 

15'8·00 

105· =!5 

5.3·50 



Figure 6old SPATIAL POSITION OF SUBDIVISIONS AT HOMOGENEITY BY MD-SCAL 
(Dehestan Chalander excluded) 

(GRANDPARENT/PARENT) 
Stress = Oo023 
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Table 6.2a MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRING 

(NUMBER OF EXCHANGES) 

Kac Kel Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

Kac 

Kal 

Ala 

Kpy 

Bal 

Tav 

Kuh 

8ha 

Khe 

Zan 

Pan 

N=C 

Hum 

Kel 

C-C 

340 0 
42 281 

5 1 

12 0 

3 0 

17 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2 0 

Kld 0 8 

K~E 0 0 

K-W 0 0 

Bir 0 0 

Total 421 291 

7 0 

7 14 
0 0 

0 78 

0 0 

6 1 

0 0 

0 0 

0 0 

0 0 

0 0 

9 0 

0 0 

16 0 

0 0 

0 

0 

0 

0 

89 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 3 0 24 0 
1 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

4 0 0 0 0 

76 0 0 1 11 

0 107 0 9 0 

5 0 21 6 0 

0 10 0 65 0 

0 6 0 8 72 

0 0 0 0 0 

0 0 0 0 0 

0 9 0 0 0 

14 0 0 0 0 

0 4 0 0 0 

0 1 

0 0 

0 0 

0 0 

0 19 

0 16 

0 50 

0 2 

0 39 

0 142 

66 4 
0 182 

0 17 

0 3 

0 5 

3 
0 

0 

0 

0 0 0 0 0 0 3 0 18 

0 0 0 0 0 0 0 0 0 

0 9 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 11 1 

48 93 100 100 139 21 113 86 77 499 

0 13 3 0 
0 0 0 0 
0 0 . 0 0 

0 0 0 0 

0 0 3 0 

0 13 0 0 

0 7 2 17 

0 0 5 0 

0 0 0 0 

1 0 10 1 

0 0 0 0 

2 0 36 12 

21 0 3 0 

0 269 37 22 

0 6 106 0 

5 67 99 1062 

0 0 3 0 

0 29 43 10 

1 19 47 26 

30 423 397 1150 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

1 

0 21 5 
22 0 10 

0 104 23 

17 18 485 

47 150 526 

391 

345 
6 

90 
118 

142 

194 

39 

114 

240 

70 

241 

58 

365 

129 

1291 

35 
218 

625 

4711 

1\) 

VJ 
0" 



Table 6o2b MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRING 

(PROPORTION OF EXCHANGES) 

?.:a::! 

lal 

.Ala 

Kpy 

E;al 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

o870 oOOO o0l8 oOOO oOOO .000 o008 .000 o061 oOOO oOOO o003 oOOO o033 o008 oOOO oOOO oOOO oOOO loOOO 
ol22 o8l4 o020 o041 oOOO o003 .000 oOOO oOOO oOOO oOOO .000 oOOO oOOO oOOO oOOO oOOO oOOO oOOO loOOO 

0 8 3 3 0 16 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 

ol33 oOOO .000 o867 oOOO .000 .000 oOOO oOOO .000 oOOO oOOO oOOO .000 .000 .000 oOOO .000 oOOO loOOO 

o025 oOOO oOOO .000 .754 o034 .000 oOOO .000 .000 oOOO ol61 .000 .000 .025 .000 .000 oOOO .000 1.000 

Tav .120 .007 .042 .007 .000 .535 .000 .000 .007 o077 oOOO ol13 .000 .092 .000 .000 .000 .000 .000 · loOOO 

Kuh oOOO .000 .000 oOOO .010 .000 o552 oOOO o046 oOOO oOOO o258 .000 .• 036 oOlO o088 .000 oOOO .000 1.000 

Cha oOOO oOOO oOOO oOOO oOOO ol28 .000 .538 o154 .000 oOOO .051 .000 oOOO .128 oOOO oOOO .000 oOOO 1.000 

Z~e oOOO oOOO oOOO .OOD .000 oOOO .088 oOOO .570 oOOO oOOO o342 .000 oOOO .000 oOOO .000 .000 .000 loOOO 

Zan oOOO .000 .000 .000 oOOO .000 .025 .000 .033 .300 .000 .592 o004 oOOO .042 .004 oOOO oOOO oOOO 1o000 

Fan 

~~·~C 

E'.lr:J 

Kel 

C=C 

!Cld 
"7 -:". 
.: .. -~ 
?: IC> ·~,I 

3ir 

.000 .ooo oOOO oOOO .000 oOOO oOOO .000 oOOO oOOO .943 o057 oOOO .000 .000 .• 000 .000 .000 oOOO 

oOOO oOOO .037 oOOO oOOO .000 .000 oDOO .000 oOOO .OOD .755 .008 .000 o149 o050 oOOO oOOO oOOO 

.000 .000 oOOO oOOO oOOO .000 o155 .000 .000 oOOO .000 o293 o362 .000 o052 .000 ol38 .000 oOOO 

oOOO .000 .044 .000 .000 o038 oOOO .000 .000 oOOO oOOO .008 .ooo .737 .101 o060 oOOO .005 .005 

.016 .ooo oOOO oOOO oOOO oOOO .031 oOOO oOOO oOOO oOOO .039 oOOO o047 .822 oOOO oOOO .039 .008 

.000 o006 o002 oOOO oOOO oOOO oOOO oOOO oOOO o002 oOOO o014 o004 .052 .077 .823 .000 o016 o004 

oOOO .000 oOOO oOOO .000 oOOO .000 .000 oOOO .000 oOOO oOOO oOOO oOOO .086 oOOO o629 oOOO o286 

oOOO oOOO oOOO oOOO o041 oOOO .ooo .000 oOOO oOOO oOOO .000 .000 .133 .197 .046 .000 o477 .106 

oOOO oOOO .000 oOOO oOOO oOOO oOOO oOOO oOOO oOOO o018 .002 .002 .030 .075 .042 o027 o029 o776 

1o000 

1.000 

1.000 

1.000 
1.000 

1.000 

loOOO 

loOOO 

1.000 

1\J 
\.>.) 

-..J 



Table 6.2c 

Kac Kal Ala 

(MOTHEq/OFFSPRING) 

UPPER MATRIX~ 
LOWER MATRIXg ., ,. 

Kpy Bal Tav 

RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir 

Kac .140 .833 .133 .036 .180 .098 .072 .072 .051 .003 .028 .018 .061 .067 .046 .008 .041 .040 

Ka1 31 .288 .162 .028 .157 .000 .003 .000 .000 .000 .020 .000 .023 .016 .009 .000 .000 .000 

Ala 17 29 .133 .025 .127 .000 .000 .000 .000 .000 .000 .000 .000 .016 .006 .000 .000 .000 
Kpy 32 17 30 .025 .127 .000 .000 .000 .000 .000 .000 .000 .000 .016 .000 .000 .000 .000 

Bal 22 34 26 34 .172 .182 .111 .161 .186 .057 .186 .186 .068 .080 .039 .025 .067 .027 

Tav 18 32 23 33 18 .156 .187 .120 .197 .057 .150 .113 .180 .101 .077 .000 .092 .032 

Kuh 25 35 28 35 18 22 .108 .392 .331 .057 .318 .423 .115 .116 .148 .010 .103 .084 

Cha 24 34 27 35 14 19 14 .205 .126 .051 .179 ~103 .148 .167 .091 .086 .128 .077 

Khe 25 25 28 35 17 21 11 11 .400 .057 .342 .381 .008 .070 .014 .000 .000 .002 

Zan 25 34 28 35 17 21 10 12 10 .057 .642 .364 .054 .105 .066 .042 .046 .049 

Pan 52 52 52 52 52 52 52 52 52 52 .057 .057 .008 .039 .014 .000 .000 .019 

N-C 24 34 28 35 16 20 11 12 11 8 52 .353 .197 .188 .147 .086 .195 .120 

Hum 26 35 29 36 20 24 13 17 14 13 51 12 .060 .121 .070 .190 .052 .082 

Kel 23 34 26 34 16 18 16 15 17 16 52 15 18 .167 .209 .091 .291 .160 

C-C 25 35 28 35 18 22 13 15 14 13 52 13 13 16 .157 .093 .290 .144 

~ld 26 35 28 35 20 23 15 18 17 16 52 16 16 18 16 .081 .195 .171 

K-E 30 37 32 37 25 28 22 24 23 23 50 23 20 25 22 22 .191 .388 

K-~ 26 35 29 35 19 23 14 17 15 15 51 14 12 16 13 15 20 .282 
3ir 29 36 31 37 24 27 22 23 22 22 50 22 18 24 21 21 12 19 

N 
\.>..) 

00 



Table 6o3a MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF FATHERS TO THOSE OF OFFSPRING 

(NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

Kac 
Kal 
Ala 
Kpy 
Bal 

Tav 

Kuh 
Cha 
Kl:e 

Zan 

Pan 
N~C 

Hur:: 

Kel 

C-C 

312 0 

26 285 

17 0 

10 l 

Cl 0 

29 l 

2 0 

0 0 

0 0 

J 0 

C) 0 

:J 0 

20 0 
() 0 

0 0 

Kld 0 8 
K-E 0 0 
K-~·~ lG 0 

Bir J 0 

Total .::.26 295 

0 0 

0 6 

30 0 

0 87 

0 0 

6 1 

0 0 

0 0 

0 0 

9 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 

0 

84 

0 

13 

0 

0 

0 

0 

0 

0 

0 

0 

4 0 

0 0 

0 0 

l 0 

0 0 

99 0 

0 137 

0 3 
1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

0 

0 

0 

0 

0 

0 

13 

2 

0 

0 

0 

0 

0 

0 

3 0 0 0 0 0 

0 0 0 0 0 0 

0 0 9 0 0 0 

0 0 0 0 0 0 

48 94 106 105 140 15 

0 

0 

0 

0 

0 

0 

23 

0 

69 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

85 

0 

0 

0 

0 

0 

0 0 

0 0 

0 0 

0 0 

99 90 

0 7 

0 0 

0 0 

0 24 

0 15 

0 11 

0 51 

0 12 

0 13 

0 156 

77 2 

0 107 

0 46 

0 5 

0 4 

0 19 

0 0 

0 0 

0 0 

77 472 

0 0 

0 0 

0 0 

0 6 
0 5 

7 13 

0 0 

0 0 

0 0 

8 0 

0 0 

0 0 

18 0 

0 339 

0 0 

3 
0 

0 

0 

l 

5 
ll 

0 

0 

12 

3 
l 

6 

27 

86 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

10 

7 

5 37 93 1158 

0 0 3 10 

8 15 49 8 

l 22 12 19 

47 437 312 1214 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

3326 

322 

47 

129 

105 

177 

237 

28 

85 

279 

82 

117 

98 

381 

97 

0 0 3 1326 

30 16 9 68 

0 111 29 239 

7 10 488 559 

47 137 541 4702 

1'0 
w 
'.() 



Table 6o3b MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF FATHERS TO THOSE OF OFFSPRING 
(PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

Kac 

Kal 

Ala 

Kpy 

Bal 

Tav 

Kuh 

Cha 

Khe 

Zan 

Pan 

N-C 
Hum 

Ke1 

C=C 

Kld 

K-E 
K~VJ 

Bir 

o957 oOOO oOOO oOOO oOOO o012 .000 oOOO .000 .000 oOOO .021.000 oOOO o009 .000 oOOO .000 .000 

o081 .885 oOOO o019 .000 oOOO oOOO oOOO .000 oOOO oOOO oOOO .000 oOOO oOOO oOOO oOOO oOOO o016 

0 362 0 000 0 638 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 0 000 • 000 0 000 0 000 0 000 0 000 • 000 

o078 o008 oOOO o674 oOOO o008 oOOO oOOO oOOO .ooo oOOO o186 oOOO .047 oOOO oOOO oOOO oOOO .000 

0 000 0 000 0 000 0 000 0 800 0 000 0 000 0 000 0 000 0 000 0 000 0 11~3 0 000 0 048 • 010 0 000 0 000 0 000 0 000 

ol64 .006 o034 .006 oOOO .559 oOOO oOOO oOOO .o028 oOOO o062 .040 o073 .028 oOOO oOOO .000 oOOO 

o008 oOOO oOOO .ooo o055 oOOO o578 oOOO o097 oOOO oOOO .215 oOOO oOOO .046 .000 .000 oOOO oOOO 

o o eo 0 o o o o o o o o o o o o o oo 0 o o o 0 1 o 7 0 4 6 4 0 o o o 0 o o o 0 o o o 0 4 2 9 0 o o o 0 o o o 0 o o o 0 o o o 0 o o o 0 o o o 0 o o o 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 012 0 0 0 0 0 0 2 4 0 812 0 0 0 0 0 0 0 0 0 15 3 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

oOOO oOOO o032 oOOO oOOO oOOO oOOO oOOO o025 .305 oOOO o559 o029 .000 o043 o007 oOOO oOOO .000 

oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO o939 o024 oOOO oOOO o037 oOOO oOOO oOOO oOOO 

oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO .000 oOOO .000 o915 oOOO .000 o009 .000 .017 oOOO .060 

o204 oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO oOOO oOOO .469 ol84 .000 .061 oOOO o082 .000 .000 

oOOO oOOO oOOO .ooo oOOO .ooo oOOO oOOO .000 oOOO oOOO .013 oOOO .890 o071 .026 oOOO .000 oOOO 

oOOO .000 oOOO oOOO .000 oOOO oOOO oOOO oOOO .000 .000 .041 oOOO oOOO .887 .072 oOOO .000 .000 

oOOO o006 o082 .000 .ooo oOOO oOOO oOOO oOOO oOOO oOOO o014 .004 o028 o070 o873 oOOO oOOO o002 

oOOO oOOO .000 oOOO oOOO .000 .000 oOOO .000 oOOO oOOO oOOO .000 .000 .044 o147 .441 o235 o132 

0 0 4 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0:3 3 0 0 6 3 0 2 0 5 0 0 3 3 0 0 0 0 0 4 6 4 0 121 

oOOO oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO oOOO oOOO .000 o002 o039 o021 o034 o013 .018 o873 

1.000 

1.000 

1.000 

l. 000 

loOOO 

1o000 

1.000 

1.000 

1.000 

1.000 

1o000 

1.000 

1~000 

1o000 

1.000 

1o000 

1.000 

1o000 

1.000 
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Table 6. 3c (FATHER/OFFSPRING) 

Kac 
Y:al 

.4la 

Kpy 

3al 

'l'av 

K14h 

Cha 

Khe 

Zan 

?an 

:~ -C 

:S::lm 

Kel 

C-C 
Kl:l 
..... ~ .r, ~ .w 

~-1·l 

3~r 

UPPER ,·1ATRIX: RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX: NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir 

.081 .362 .107 .031 .207 .039 .021 .033 .031 .031 .030 .235 .022 .031 .024 .009 .051 .009 
26 .081 .104 .000 .092 .008 .000 .000 .OOD .000 .016 .081 .000 .000 .008 .016 .057 .016 
22 30 .078 .000 .198 .008 .000 .000 .032 .000 .000 .204 .000 .000 .002 .000 .042 .000 
67 70 71 .189 .205 .194 .186 .161 .186 .024 .186 .264 .060 .041 .048 .000 .088 .039 
76 79 79 48 .119 .207 .143 .143 .152 .034 .151 .152 .070 .051 .052 .010 .095 .049 
56 61 62 41 62 .090 .062 .074 .180 .053 .071 .294 .115 .069 .082 .028 .166 .063 
75 78 78 45 22 60 .322 .250 .283 .061 .224 .270 .060 .088 .061 .044 .093 .021 
76 78 78 47 20 61 14 .176 .429 .024 .429 .429 .013 .041 .014 .000 .000 .000 
75 78 78 45 31 60 24 28 .178 .024 .153 .153 .013 .041 .014 .000 .000 .000 
74 77 77 41 23 58 19 19 30 .061 .568 .541 .063 .091 .071 .050 .079 .030 
78 80 81 54 49 65 49 49 49 49 .033 .061 .050 .061 .051 .037 .037 .021 
76 78 78 47 21 61 23 18 33 15 49 .495 .022 .050 .025 .085 .068 .081 
68 71 72 17 45 44 42 44 42 37 53 44 .074 .102 .079 .126 .137 .036 
76 78 78 48 34 61 36 34 38 35 49 32 45 .110 .137 .070 .160 .087 
75 77 78 45 33 60 34 33 37 33 49 31 42 26 .157 .116 .238 .055 
73 76 76 42 36 56 36 36 38 33 49 34 40 24 22 .193 .138 .087 
73 76 76 42 35 57 36 35 38 32 50 33 40 25 23 20 .434 .218 
72 75 75 39 34 55 35 34 38 31 49 32 36 31 25 24 17 .235 
75 77 77 46 36 59 36 36 39 35 50 33 44 24 25 26 21 30 

1\.) 

-1:='­
f-' 



Table 6.4a MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF PARENTS TO THOSE OF OFFSPRING 

(NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

Kac 

Kal 

Ala 

Kpy 

Ba1 

Tav 

Kuh 

Cha 

Khe 

Zan 

Pan 

N-C 

Hum 

Kel 
c.,c 

Kld 
K~E 

K-W 

Bir 

652 0 

68 566 

22 1 

22 1 

3 0 

46 2 

2 0 

0 0 

0 0 

0 0 

0 0 

0 0 

20 0 

0 0 

2 0 

0 16 

0 0 

10 0 

0 0 

Total 847 586 

7 0 0 4 3 
7 20 0 1 0 

30 0 0 0 0 

0 165 0 1 0 

0 0 173 4 0 

12 2 0 175 0 

0 0 15 0 244 

0 0 0 5 3 
0 0 0 1 10 

9 0 0 0 6 

0 0 0 0 0 

9 0 0 0 0 

0 0 0 0 9 

16 0 0 14 0 

0 0 0 0 4 

6 

0 

0 

0 

0 0 

0 0 

0 18 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 24 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 1 16 

0 32 0 

34 6 0 

2 134 0 

0 15 157 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 

0 0 

0 0 

0 24 

0 34 

0 27 

0 101 

0 14 

0 52 

0 298 

143 6 

0 289 

0 63 

0 8 

0 9 

0 

0 

0 

0 

0 

7 

0 

0 

0 

9 

0 

2 

39 
0 

0 

13 6 
0 0 

0 0 

6 0 

5 4 

26 5 
7 13 

0 5 
0 0 

0 22 

0 3 

0 37 

0 9 

608 64 

6 192 

0 

0 

0 

0 

0 

0 

17 

0 

0 

3 

0 

12 

0 

32 

7 

0 

0 

0 

0 

0 

0 

0 

0 

3 0 37 10 104 192 2220 
0 0 0 0 0 6 10 

0 0 0 8 44 92 18 
0 11 1 2 41 59 45 

96 187 206 205 279 36 212 176 154 971 77 860 709 2364 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

16 

0 

0 

0 

0 

0 

0 

0 

~ 0 

0 

0 

0 

0 

0 

0 

0 

2 

5 

0 

5 
0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

2 

1 

717 

667 

53 

219 

223 

319 

431 
67 

199 

591 

152 

358 

156 

746 
226 

0 21 8 i617 

52 16 19 103 

0 215 52 457 

24 28 973 1184 

94 287 1067 9413 
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Table 6. 4b MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF' PARENTS TO THOSE OF OFFSPRING 
(PROPORTION OF EXCHANGES) 

Kac 

Kal 

Ala 

Kpy 

Bal 

Tav 

Kuh 

Cha 

Khe 

Zan 

Pan 

1J ~c 

:-rum 
:\el 

c~c 

Kld 

K-:::; 
V _ ·,r 
H. " 

:t3ir 

Kac Kal Ala Kpy Bal Ta v Kuh Cha Khe Zan Pan N -C Hum Kel C-C _:Kld ~=K~E -~K~W -Bir Total 

.909 .000 .010 .000 .000 .006 .004 .000 .033 .000 .000 .011 .000 .Ol8 .008 ~000 .000 .000 .000 

.102 .849 .010 .030 .000 .001 .000 .000 .000 .DOD .000 .000 .000 .000 .000 .000 .000 .000 .007 

.415 .019 .566 .000 .000 .000 .000 .000 .ooo .000 .000 .ooo .000 .ooo .ooo .000 .ooo .ooo .000 

.100 .005 .000 .753 .000 .005 .000 .000 .ooo .000 .000 .110 .ooo .027 .000 .ooo .000 .ooo .000 

.013 .000 .000 .000 .776 .018 .ooo .000 .ooo .ooo .000 .152 .ooo .022 .018 .000 .000 .000 .000 

.144 .006 .038 .006 .000 .549 .ooo .ooo .003 .050 .000 .085 .022 .082 .016 .000 .000 .000 .ooo 

.005 .000 .ooo .000 .035 .ooo .566 .ooo .074 .000 .000 .234 .000 .016 .030 .039 .ooo .000 .000 

.000 .000 .coo .000 .ooo .075 .045 .507 .090 .ooo .000 .209 .000 .000 .075 .ooo .000 .000 .000 

.000.000 .ooo .ooo .000.005.050.010.673 .ooo .000 .261 .• 000 .000.000 .ooo .000.000.000 

.000 .000 .017 .ooo .000 .000 .012 .000 .029 .303 .ooo .574 .017 .ooo .042 .006 .ooo .000 .000 

.000 .ooo .000 .ooo .000 .ooo .000 .000 .000 .ooo .941 .039 .000 .000 .020 .000 .000 .ooo .000 

.000 .000 .025 .000 .000 .000 .000 .000 .ooo .ooo .000 .807 .006 .000 .103 .034 .006 .ooo .020 

.128 .000 .ooo .ooo .000 .ooo .058 .000 .000 .000 .000 .404 .250 .000 .058 .000 .103 .ooo .ooo 

.ooo .000 .021.000 .000 .019 .ooo .000 .000 .000 .ooo .011 .000 .815 .086.043 .000.003 .003 

.009 .000 .000 .000 .000 .ooo .018 .000 .000 .ooo .000 .040 .ooo .027 .850 .031 .000 .022 .004 

.000 .006 .002 .000 .000 .000 .000 .000 .000 .001 .000 .014 .004 .040 .073 .848 .000 .008 .003 

.000 .000 .ooo .ooo .000 .ooo .000 .000 .000 .000 .000 .000 .ooo .000 .058 .097 .505 .155 .184 

.022 .000 .000 .000 .039 .000 .ooo .000 .000 .000 .000 .ooo .018 .096 .201 .039 .000 .470 .114 

.000 .000 .000 .000 .ooo .000 .000 .000 .000 .000 .009 .001 .002 .035 .050 .038 .020 .024 .822 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 
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Table 6a4C (PAREN~/OFFSPRING) 

UPPER MATRIX: RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX: NUMBER OF GENERATIONS TO HOMOGENE:TY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh .Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir 

Kac .113 .425 .134 .057 .200 o078 .063 .054 .062 .020 .029 .152 .053 .051 o040 .008 .048 o027 

Kal 31 .131 .137 .015 .126 .005 .001 .001 .010 .000 .018 .102 .015 .013 .011 .007 .029 .007 

Ala 18 26 .105 .013 .188 .005 .000 .000 .017 .000 o025 .128 .021 .009 .008 .000 .022 .000 

Kpy 24 36. 30 .150 .228 .130 .114 .114 .110 .039 .110 .210 .043 .075 .046 .000 .049 .028 

Bal 34 41 37 28 .154 .226 .188 .157 .170 .057 .170 .184 .069 .089 .054 .018 .093 .041 

Tav 26 37 31 13 25 .124 .178 .093 .188 .055 .131 .250 .148 .091 .083 .016 .137 .053 

Kuh 35 41 38 30 16 39 .358 .359 .311 .059 .298 ~327 .097 .1£0 .100 .070 .125 .085 

Cha 34 41 37 39 14 27 9 .358 .292 .059 .284 .311 .104 .132 .088 .058 .075 .051 

Khe 35 41 38 30 16 29 12 12 .302 .039 .261 .312 .016 .058 .014 .000 .000 .001 

Zan 35 41 37 30 16 28 11 11 14 .059 .645 .475 .076 "100 .070 .048 .066 .051 

Pan 50 50 50 50 50 50 50 50 50 50 .059 .059 .030 .059 .034 .020 .020 .030 

N-C 35 41 47 30 18 28 13 13 15 8 50 .473 .154 .179 .130 .117 .162 .111 

Hum 33 40 36 27 16 25 16 14 17 14 50 13 .068 .124 .076 "160 .097 .073 

Kel 34 40 36 28 19 27 19 18 20 18 50 17 18 .159 .174 .107 .227 .129 

c~c 36 42 38 31 31 30 16 18 18 17 50 15 20 19 .156 .116 .294 .135 

Kld 36 42 38 32 23 30 20 21 21 20 50 19 23 19 17 .166 .167 .136 

K~E 37 43 39 33 25 33 21 23 22 22 49 21 25 22 19 17 .367 .316 

K-W 36 42 28 31 21 30 16 18 17 16 50 15 19 17 14 17 16 .262 

Bir 38 43 40 35 26 34 23 25 23 24 49 23 26 25 22 21 14 20 

1\J ..,_ ..,_ 
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Figure 6o2a 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 

(PARENT/OFFSPRING) 
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Figure 6o2b 

Kat 

Ala 

Kac. 

Kpy 

I 

PO~ITION OF SUBDIVISIONS AFTER ONE GENERATION OF MIGRATION BY ~1D-SCAL 

OFFSPRING) Stress = Ool52 
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Figure 6.2c 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFFICIENTS AT HOMOGENEITY (PARENT/OFFSPRING) 
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Figure 6o2d SPATIA~ POSITION OF SUBDIVISIONS AT HOMOGENEITY BY MD-SCAL (PARENT/OFFSPRING) 
(Dehestan Panjakrostagh excluded) Stress = Oo258 
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Table 6o5a MIGRATION MATRIX: INTER-SUBDIVISIONAL MOVEMENT FOR BOTH GENERATIONS 

(NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N~C Hum Kel C~C Kld K-E K~W Bir Total 

Kac 

Kal 

Ala 

Kpy 

Bal 

Tav 
Kuh 

Cha 

Khe 

Zan 

Pan 

II!- C 

Hum 

Kel 

C-C 

Kld 

K-E 

K-w 
Bir 

769 2 

74 721 

25 2 

25 2 

3 0 

57 3 

3 0 

0 0 

0 1 

3 0 

0 0 

0 0 

20 0 

1 0 

2 0 

0 18 

0 0 

11 0 
0 0 

7 1 0 7 3 
7 21 0 2 0 

41 0 0 0 0 
0 205 0 1 0 

0 1 236 7 0 

12 2 3 237 0 

0 2 17 0 334 

0 0 0 5 3 

0 0 0 2 10 

9 0 1 1 7 

0 0 0 0 0 

9 0 0 0 0 
0 0 0 0 10 

19 1 0 16 0 

0 0 0 0 4 

6 

0 

0 

0 

0 0 

0 0 

0 18 

0 0 

0 

0 

0 

0 

4 
0 

0 

0 

Total 993 7L9 110 233 275 278 375 

0 24 0 0 10 
0 0 0 0 0 

0 0 0 0 2 

0 0 0 0 24 

0 0 0 0 34 

0 3 17 0 29 

0 35 0 0 105 

53 6 0 0 14 

2 154 0 0 52 

0 21 269 0 304 

0 0 0 178 . 7 

0 0 0 0 309 
0 0 1 0 63 

0 0 0 0 8 

0 0 1 0 9 

0 14 6 

0 0 0 

0 1 0 

0 6 0 

0 . 7 4 

7 27 5 

2 7 13 

0 0 5 

1 0 0 

12 0 22 

1 0 3 

2 0 39 

57 0 9 
0 660 65 

0 6 204 

0 

2 

0 

0 

1 

0 

19 
0 

0 

3 

0 

13 
0 

33 
7 

0 

0 

0 

0 

0 

0 

0 

0 

5 0 39 12 123 195 2785 
0 0 0 0 2 6 11 

0 0 0 8 42 92 18 

0 11 1 2 44 60 52 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

16 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

5 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

2 

2 

844 

833 
71 

263 

294 

402 

537 
86 

222 

652 

189 

381 
176 

810 

240 

1 26 12 3226 

62 21 24 126 

1 287 57 538 

27 29 1194 1420 

55 243 293 189 1010 104 943 728 2944 110 374 1304 11310 
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Table 6.5b MIGRATION MATRIX: INTER-SUBDIVISIONAL MOVEMENT FOR BOTH GENERATIONS 

(PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir Total 

Kac 

Kal 

Ala 

Kpy 

Ba1 

Tav 

Kuh 
Cha 

Khe 

Zan 

Pan 
N-C 

Hum 

Kel 
c~c 

K1d 

K-E 
K-W 
Bir 

.911 .002 .008 .001 .000 .008 .004 .000 .028 .000 .000 .012 .000 .017 .007 .000 .000 .001 .000 

.089 .866 .008 .025 .000 .002 .000 .000 .000 .000 .000 .000 .000 .000 .000 .002 .000 .000 .007 

.352 .028 .577 .000 .000 .000 .000 .ooo .000 .000 .000 .028 .000 .014 .000 .000 .000 .000 .000 

.095 .008 .000.779 .000 .004.000 .000 .000 .000 .000 .091 .000.023 .000.000 .000 .000 .000 

.010.000 .000 .003 .803 .024.000 .000 .000 .000 .000 .116.000 .024.014.003 .003 .000 .000 

.142 .007 .030 .005 .007 .590 .000 .000 .007 .042 .000 .072 .017 .067 .012 .000 .000 .000 .000 

.006 .000 .000 .004 .032 .000 .622 .000 .065 .000 .000 .196 .004 .013 .024 .035 .000 .000 .000 

.000 .000 .000 .000 .000 .058 .035 .616 .070 .000 .• 000 .163 .000 .000 .058 .000 .000 .000 .000 

.000 .005 .000 .000 .000 .009 .045 .009 .694 .000 .000 .234 .005 .000 .000 .000 .000 .000 .000 

.005 .000 .014 .000 .002 .002 .011 .000 .032 .413 .000 .466 .018 .000 .034 .005 .000 .000 .000 

.000 .000 .ooo .000 .000 .000 .000 .000 .000 .000 .942.037 .005.000 .016.000 .000 .000 .000 

.000 .000 .024 .000 .000 .000 .000 .000 .000 .000 .ooo .811 .005 .ooo .102 .034 .005 .000 .018 

.114 .000 .000 .000 .000 .ooo .057 .000 .000 .006 .000 .358 .324 .000 .051 .000 .091 .000 .000 

.001 .000 .023 .001 .ooo .020 .000 .000 .000 .000 .000 .010 .000 .815 .080 .041 .000 .006 .002 

.008 .000 .000 .000 .000 .000 .017 .000 .000 .004 .000 .037 .000 .025 .850 .029 .000 .021 .008 

.000 .006 .002 .000 .000 .000 .001 .000 .000 .002 .000 .012 .004 .038 .060 .863 .000 .008 .004 

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .016 .048 .087 .492 .167 .190 

.020 .000 .000 .000 .033 .000 .000 .000 .ooo .000 .000 .000 .015 .086 .171 .033 .022 .533 .106 

.000 .000 .000 .000 .ooo .000 .000 .000 .000 .000 .008 .001 .001 .031 .042 .037 .019 .020 .841 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 
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Table 6. 5c (BOTH GENERATIONS) 
UPPER AATRIX: RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX: NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir 

Kac .103 .389 .131 .055 .205 .071 .059 .055 .065 .019 .027 .136 .054 .049 .042 .024 .045 .026 
Kal 34 .125 .124 .018 .112 .012 .002 .007 .017 .000 .018 .089 .018 .018 .014 .010 .030 .010 

Ala 10 31 .145 .052 .221 .047 .028 .033 .047 .028 .052 .142 .049 .051 .034 .014 .035 .015 
Kpy 23 38 27 .131 .206 .114 .095 .100 .097 .037 .091 .186 .039 .069 .040 .016 .043 .024 
Ba1 36 44 38 31 .153 .186 .153 .125 .140 .051 .136 .14; .073 .087 .053 .036 .086 .045 
Tav 27 39 30 16 27 .126 .150 .098 .173 .055 .113 .221 .135 .087 .075 .028 .122 .046 

Kuh 38 45 39 34 18 31 .287 .309 .277 .057 .258 .286 .085 .126 .090 .073 .112 .075 

Cha 37 44 39 32 16 29 11 .285 .241 .053 .221 .249 .088 .112 .071 .048 .058 .043 

Khe 38 35 39 33 18 31 12 11 .283 .042 .239 .284 .019 .054 .022 .000 .005 .002 

Zan 37 44 39 33 19 31 12 13 14 .058 .524 .431 .065 .095 .059 .038 .059 .040 

Pan 51 53 51 51 51 51 51 51 51 51 .058 .058 .026 .053 .032 .016 .021 .026 
N-C 38 45 39 34 20 31 14 16 16 10 51 .420 .150 .177 .116 .105 .161 .102 

Hum 36 44 38 31 17 28 17 15 17 15 51 14 .062 .118 .070 .139 .088 .063 

Ke1 35 43 37 31 20 28 20 20 21 19 51 19 17 .154 .160 .113 .209 .119 

C-C 38 45 40 35 23 32 17 19 19 16 51 15 20 21 .141 .122 .263 .126 
K1d 38 45 40 34 24 32 21 22 22 21 51 20 23 21 19 .163 .148 .124 

K-~ 40 46 41 36 36 35 22 24 23 22 51 21 25 25 20 19 .371 .325 
K-W 38 45 40 34 22 32 17 19 19 17 51 15 19 18 16 19 17 .236 
Bir 41 46 42 38 29 36 25 26 25 25 50 24 28 28 23 23 15 22 
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Figure 6o3a 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 

(BOTH GENERATIONS) 
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SPATIAL POSITION OF SUBDIVISIONS AFTER ONE GENERATION OF MIGRATION BY MD-SCAL 
BOTH GENERATIONS 
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Figure 6o3c 

SINGLE LINK CLUSTERING OF SUBDIVISIONS BASED ON SIMILARITY 

COEFFICIENTS AT HOMOGENEITY (BOTH GENERATIONS) 
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Figure 6o3d SPATIAD POSITION OF SUBDIVISIONS AT HOMOGENEITY BY MD-SCAL 
(Dehestan Panjakrostagh excluded) 
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Observations on the pattern of relatedness between the 

dehestans, as inferred from the relatedness and homogeneity 

matriceS 9 reveal some interesting points. Three main clusters 

emerge in both generations and both sexes 9 although with some 

peculiarities in the former generation. Each major cluster is 

primarily composed of two or more smaller clusters. The 

existence of these three clusters does not correspond exactly 

with the administrative subdivision of the Shahrestan or the 

pattern of migration. Secondlyp it is evident that there is 

no main population unit which acts as the central unit and 

exchanges genes with all the others. The structure is mainly 

in the form of three assemblages of populations p VIi thin which 

migration and exchange take place more frequently. 

These clusters are as follows~ 

1) The Central Clusterp comprising most of the dehestans in 

B. Markazi running due south from the coast to the valleys of 

the Alborz rangesp namely Zanouss-restaghp Kouhparat 9 Nowshahr 

Cityp Humeh 9 Kheyroud-Kenar 9 Chalandar and Baladeh-Kojour. 

2) The Western Cluster 9 composed of B. Kelardasht and B. 

Chalous 9 and comprising the dehestans of Kelardasht 9 Biroun­

Bashm9 Kouhestan-Shargh 9 Kouhestan-Gharb 9 Kelarestagh and 

Chalous City 9 all mountainous regions but for Chalous City 9 

and places where the Kurdish and Lurish tribes are settled. 

3) The Eastern Clusterp comprising the eastern and south­

eastern dehestans of B. Markazi 9 namely Kachrestagh 9 Alavikola. 

Kalrudpey and Tavabe-Kojour. The dehestans of Kalej and 

Panjak~restneh do not form any links with tho otiJOT'rJ 9 and arn 

the last to unite within the Shahrestan. 
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The observed pattern of clustering is interestingp since 

it very closely resembles and parallels the historic divisions 

of the western region of the Province of Mazandaran. Historic­

ally B.Chalous was united with B.Kelardashtp and formed the 

western district of the areap and most of the settlements were 

concentrated on the western side of the Chalous River. Bakhsh 

of Markazi was composed of its present divisions and territories. 

but extended far less than its present eastern limits. The 

region on the eastern side of the Chalous River was subdivided 

into tvlO principalitiesp those of Nour and Kojour. of Hhich 

Nour contained more of the eastern areas. The coastal dehest­

ans were not greatly settled as they are presently. and most 

of the settlements occured in the Kojour territories situated 

between the first and second ranges of the Alborz. 

In general the pattern of migration and gene flow between 

the dehestans follows the same historic pattern. Exact demarca­

tion of gene flow is not possible since primarily historic 

documents on the spatial organization of the area are unclear 

and fragmentary. and secondly the data deal with inter-dehestan 

rather than inter=village mobility. Therefore it is only possib­

le to make indirect speculations 9 but the overall pattern shows 

a structure based on geographic components and historic migra­

tion patterns. 

Differences are also observed between the rate of related~ 

ness within and between the clustersD In the grandparental 

generation the process of clustering shows a longer period to 

homogeneity within each cluster. After one generation of ex­

change. the Hestern cluster shares 32% of ito genes. tr~e Eantorn 

clunt(_-'lr 21% and tho Contrn1 cluDtor ll.J,:. 'J'hn ;;1i.11 i 11!1111! l'lllllil'(ll" 
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of generations needed for each cluster to establish equilibri0m 

is 25p 29 and 32 generations respectively. 

In the parental generationp the process of convergence 

within each cluster is faster and shorter. After one generat­

ion of exchangesp the Central cluster has 64% common ancestry 

within it. the Eastern cluster has 42%p and the Western cluster 

37%. The number of generations required for eachp is B. 18 and 

14 generations respectively. 

The pattern of relatedness between the three clustors 

also shows a shorter generational time between tho two iJOriod~. 

In the former generation it takes up to 53 generations for all 

the subdivisions within the Shahrestan to convergep while in 

the recent period only 24 generations is necessary. 

For the individual sexes in the parental time. the three 

clusters unite and form one homogeneous population in 56 genera­

tions if only the males were the moversp while this is reduced 

to 18 for the females. Amalgamation of the total samples. 

covering both time periods and both sexes reveal that as many 

as 27 generations are needed to homogenize all the population 

units in the Shahrestan. The Central cluster is the central 

link. with which the other two clusters unite. Finally the 

Western cluster links to the Central much faster than the 

Easternp and therefore more genetic similarity and shared ancest­

ry is expected between them. 

The causes for the observed pattern is most probably attri­

buted to the presence of Chalous and Nowshahr cities. They are 

both heterogeneous in comparison with other dehestansp and thoy 

may act as the third party 1.-rhich is contributinr; to tho :incrl~nst! 



259 

in the process of convergence within and between the clusters. 

The effect of migration into Sh. Nowshahr from outside 

the system was also considered 9 to examine whether there is 

any variation in the extent of common ancestry between the 

dehestans 9 and also to observe any change in the pattern of 

clustering. Genes entering the system 9 ie long-range migration 

are assumed to reduce the genetic diversity between the units 9 

and decrease the time needed for them to become panmictic. 

Primarily it has to be noted that the migrant genes are not 

necessarily homogeneous or random samples 9 that they may have 

been subject to drift themselves 9 and finally that they are 

frequently from neighboring areas. These factors allow specul­

ation on the fact that selective migration in terms of kinship 9 

sex 9 age and social class in addition to the differential 

contribution to each subdivision, might induce genetic differen­

tiation rather than similarity. 

Within the Shahrestan 9 the effect of migration shows a 

heterogeneous pattern of relatedness between the dehestans. 

Some of the units show an increase in the coefficient of simila­

rity9 while others show a decrease 9 and some no change at all. 

Assuming a constant rate of migration between the subdivisions 

and the population outside the system 9 it becomes apparent 

that the process of assimilation has increased 9 and less time is 

needed for every pair of units to homogenize. The extent of 

decrease is also heterogeneousv ie some units show a notably 

faster rate of reaching equilibrium than do others. These 

observations are valid for both generations and both sexes. 



Table 6a6a MIGRAT~ON MATRIX~ MOVEMENT FROM BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTSP 
INCLUDING OUTSIDE WORLD (NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Ke1 C-C Kld K-E K-W Bir OaW Total 

Kac 117 

Ka1 6 

Ala 3 

Kpy 3 
Bal 0 

':'c::..v 11 

Kuh 1 

Cha 0 

Khe 0 

Zan 3 

Pan 0 

N~C 0 
Hum 0 

Ke1 1 

C-C 0 

K1d 0 

~~E 0 

K-'1•l 1 

Bir 0 

DoW 29 

2 

155 
1 
1 
..L. 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

19 

Tot 175 182 

0 

0 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

1 

15 

1 

1 

0 

40 
1 

0 

2 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

6 

52 

0 

0 

0 

0 

63 

3 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

71 

3 
1 

0 

0 

3 

62 

0 

0 

1 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

7 

80 

0 

0 

0 

0 

0 

0 

90 

0 

0 

1 

0 

0 

1 

0 

0 

4 
0 

0 

0 

1 

97 

0 

0 

0 

0 

0 

0 

0 

19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

20 

0 

0 

0 

0 

0 

2 

3 

0 

20 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

35 

0 

0 

0 

0 

0 

1 

0 

0 

0 

112 

0 

0 

1 

0 

1 

2 

0 

0 

0 

10 

127 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 
0 

0 

0 

0 

0 

0 

0 

0 

1 

36 

2 

0 

2 

0 

0 

2 

4 
0 

0 

6 

1 

20 

0 

0 

0 

2 

0 

0 

0 

24 

63 

0 

0 

0 

0 

0 

0 

2 

0 

1 

3 

1 

0 

18 

0 

0 

2 

0 

0 

0 

8 

1 

0 

1 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

52 

0 

19 

2 

2 

3 

31 

35 114 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

1 

12 

3 

0 

0 

1 

36 

55 

0 

2 

0 

0 

1 

0 

2 

0 

0 

0 

0 

1 

0 

1 

0 

565 

1 

0 

7 

46 

626 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

10 

1 

3 
0 

16 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 
0 

5 

5 
72 

1 

3 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

4 
5 

5 
221 

17 

5 
5 
1 
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2 
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1 
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1 

0 

2 

4 
2 

2 

0 

11 

1 

1 

4 
979 

90 254 1022 
i\) 

0' 
0 

132 

171 

19 

44 
73 

84 
107 

19 

24 

133 

39 

27 

22 

66 

14 

620 

24 

82 

240 

1225 

3165 



Table 6.6b MIGRAT:ON MATRIX: MOVEMENT FROM BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTS. 

INCLUDING OUTSIDE WORLD (PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir OoW Total 

Xac o886 o015 .000 .008 oOOO o023 oOOO .000 .000 .000 oOOO o0l5 oOOO o008 oOOO oOOO oOOO .008 oOOO o038 

Ka l o 0 3 5 o 9 0 6 o 0 0 0 • 0 0 6 • 0 0 0 • 0 0 6 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 012 o 0 0 0 o 0 0 0 o 0 0 6 o 0 2 9 

Ala ol58 o053 o579 oOOO oOOO oOOO oOOO oOOO oOOO oOOO .000 ol05 oOOO .053 .000 oOOO oOOO oOOO oOOO o053 

Kpy .068 .023 oOOO o909 oOOO .000 oOOO oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO .000 oOOO oOOO oOOO .000 

Bal o 000 o 000 o 000 o 014 o 863 o 041 0 000 0 000 0 000 o 000 0 000 o 000 o 000 o 027 o 000 o 014 o 014 o 000 o 000 o 027 

Tav ol3l o0l2 oOOO oOOO .036 o738 oOOO .000 o024 o0l2 oOOO o024 oOOO o012 oOOO oOOO oOOO oOOO oOOO o012 

Kuh o009 oOOO oOOO o0l9 o0l9. oOOO o84l oOOO o028 oOOO oOOO o037 o019 oOOO oOOO o0l9 oOOO oOOO oOOO o009 

Cha oOOO oOOO oOOO oOOO oOOO oOOO oOOO loOO .000 oOOO oOOO oOOO oOOO oOOO oOOO .000 .000 oOOO oOOO oOOO 

Khe .000 o042 oOOO oOOO oOOO o042 .000 .000 o833 .000 oOOO oOOO o042 .000 .000 oOOO oOOO oOOO oOOO o042 

Zan o 023 o 000 o 000 o 000 • 008 o 008 o 008 o 000 • 045 o 842 o 000 o 01,5 o 023 o 000 o 000 o 000 o 000 • 000 • 000 • 000 

Pan o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 8 9 7 o 0 2 6 o 0 2 6 • 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 0 0 o 0 51 

lJ- c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 7 41 • 0 0 0 0 0 0 0 0 0 7 4 0 0 3 7 0 0 0 0 • 0 0 0 • 0 0 0 • 14 8 

:rum o 000 o 000 o 000 o 000 o 000 o 000 o 045 o 000 0 000 o 045 o 000 0 000 o 818 0 000 o 000 • 000 o 000 • 000 o 000 o 091 

Kel o 015 o 000 o 045 o 015 o 000 o 030 o 000 o 000 o 000 o 000 o 000 • 000 • 000 o 788 • 015 o 015 • 000 o 045 o 000 • 030 

c ~ c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0 0 71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 • 8 57 0 0 0 0 0 0 0 0 0 0 0 0 0 0 71 0 0 0 0 

Kld oOOO o003 oOOO oOOO oOOO oOOO o006 oOOO oOOO o003 oOOO o003 o003 o03l o051 o9ll o002 o008 o006 o0l8 

K-E oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO o083 oOOO o042 o417 o208.o208 o042 

K-lv oOl2 oOOO oOOO oOOO oooo oooo oOOO oooo oooo oOOO oooo oOOO oooo o024 oooo oooo o012 o878 o06l 0012 

Bir oOOO oOOO oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO oOOO .000 oOOO .012 o004 .029 .012 o004 o92l o017 

o.lv o024 .o16 0001 o005 o002 o006 o001 oOOl .oo3 .008 o001 .020 .oo7 o025 o029 o038 oooo o002 .014 .799 

1\) 
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Kac 
Ka.l 
Ala 
Kpy 
Ba.l 
Tav 
Kuh 
Cha 
Khe 
Zan 
Pan 
N-C 
Hum 
Kel 
C-C 
Kld 
K-E 
K-VJ 

Bir 
OoH 

Table 6o6c (GRANI~ARENT/PARENT) MIGRATION 1 INCLUDING OUTSIDE WORLD 
UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh . Cha Khe . Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir OoW 

29 
26 

48 
30 
19 
32 

500 
31 

34 
43 
42 
35 
33 
46 
43 
50 
52 
53 
37 

0 0 91 0 2 3 4 0 0 91 0 0 6 5 0 2 0 0 0 0 41 0 0 0 0 0 0 7 6 0 0 4 5 0 0 53 0 0 53 0 0 3 8 0 0 91 0 0 0 0 0 0 3 9 0 0 53 0 0 4 0 0 0 2 8 0 112 
0 11 7 0 0 6 4 0 0 51 0 0 6 5 0 0 3 6 0 0 0 0 0 0 7 7 0 0 2 8 0 0 2 9 0 0 41 0 0 2 9 0 0 6 8 0 0 0 6 0 0 3 9 0 0 4 7 0 0 3 0 0 0 3 4 0 0 9 7 

34 o091 o055 ol90 o056 oOOO o083 o068 o077 ol58 o053 ol44 oOOO o055 o094 o049 o029. ol38 
44 51 .014 o080 o028 oOOO o023 o023 oOOO oOOO o080 .030 oOOO .003 oOOO o0l2 oOOO .044 
33 29 49 olOl o055 oOOO o068 o015 o027 o041 o027 oll2 .000 .060 o082 o049 .055 .079 
30 26 48 30 .085 oOOO o089 o097 o036 o036 o024 o069 o012 o033 o024 o036 o024 .098 
34 30 49 32 30 oOOO o056 ol08 o054 o065 o073 o049 .000 o041 o028 o019 o028 o074 

500 500 500 500 500 500 oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO .000 oOOl 
33 31 47 35 39 38 500 o075 o067 .042 .083 o061 oOOO .024 o042 o0l2 .017 .073 
37 33 49 36 32 27 500 26 o048 o045 .076 .023 o071 .016 .ooo .012 oOOO .068 
45 41 55 43 43 40 500 42 38 o077 o077 .030 oOOO o024 o042 .012 o017 o078 
45 36 56 40 42 40 500 43 41 38 o091 o061 o074 o063 o079 .012 o050 .234 
38 33 51 36 33 35 500 31 34 35 37 .030 o045 .031 .042 .012 o0l7 .106 
38 36 53 28 34 34 500 38 38 43 34 36 o015 .076 .174 .094 .053 .115 
49 42 58 44 46 44 500 47 44 41 29 42 39 o015 .071 .061 .076 .051 
46 39 56 41 43 43 500 45 44 42 31 42 35 36 .106 .053 .075 ol08 
52 47 60 49 51 51 500 52 52 49 40 50 43 37 36 o3l8 o283 o121 
54 50 61 51 53 53 500 54 54 52 44 53 46 40 41 23 .102 .065 
54 51 61 
41 28 54 

52 53 
35 37 

54 500 
35 500 

55 
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54 52 
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Figure 6o4a 

SINGLE LINK CLUSTERING OF SUBDIVISIONS 9 INCLUDING OUTSIDE 

WORLD 9 BASED ON SIMILARITY COEFFICIENTS AFTER ONE GENERATION 

OF MIGRATION (GRANDPARENT/PARENT) 
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Figure 6o4b 

!Cf1 

I 

SPATIA~ POSITON OF SUBDIVISIONS 9 INCLUDING OUTSIDE WORLDi AFTER ONE GENERATION 
OF MIGdATION BY MD-SCAL (GRANDPARENT/PARENT) 
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Table 6o7a MIGRAT~ON MATRIX: MOVEMENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRING? 
INCLUDING OUTSIDE WORLD (NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-r. Hum Kel C-C Kld K-E K-W Bir OoW Total 

Kac 340 C 

Kal 42 281 

Aia 5 1 

Kpy 12 0 

Ba1 3 0 

Tav 17 1 

Kuh 0 0 

Cha 0 0 

Kbe 0 0 

Zan 0 0 

Pan 0 0 

r; ~ c o o 
2um 0 0 

Kel 0 0 

~~c 2 o 

K:d 
K-E 
?\-~/I 

'Q' 
~lr 

0 0 ~·J 

0 

0 

0 

0 

57 

8 

0 

0 

0 

10 

Tot 478 301 

7 

7 

0 

0 

0 

6 

0 

0 

0 

0 

0 

9 
0 

16 

0 

3 

0 

0 

0 

5 

53 

0 

14 
0 

78 

0 

.., 

..1.. 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

1 

0 

0 

0 

0 

89 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 
0 

8 

0 3 

1 0 

0 0 

0 0 

4 0 

76 0 

0 107 

5 0 

0 10 

0 6 

0 0 

0 0 

0 9 

14 0 

0 4 

0 

0 

0 

0 

10 

0 

0 

0 

0 

4 

94 108 110 143 

0 

0 

0 
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0 

0 

0 

21 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

24 
0 
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0 

0 

1 

9 
6 

65 

8 
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0 

0 

0 

0 

0 

0 

0 

0 

9 

25 122 
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0 

0 

0 

0 

11 
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0 

0 

72 
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0 

0 

0 

0 

3 
0 

0 

0 

4 

90 

0 1 

0' 0 

0 0 

0 0 

0 19 

0 16 

0 50 

0 2 

0 39 

0 142 

66 L 

0 182 

0 17 

0 3 

0 5 

0 

0 

0 

11 

0 

18 
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0 

1 

489 

77 988 

0 13 3 

0 0 0 

0 0 0 

0 0 0 

0 0 3 

0 13 0 

0 7 2 

0 0 5 
0 0 0 

1 0 10 

0 0 0 

2 0 36 

21 0 3 

0 269 37 

0 6 106 

0 
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0 
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0 

17 

0 

0 
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0 

12 

0 

22 

0 

5 67 

0 0 

0 29 

1 19 

99 1062 

34 191 

3 0 

43 10 

47 26 

638 103 

64 614 1035 1253 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 
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0 

0 

2 

5 

0 10 

0 3 

0 10 

0 0 

0 10 

0 0 

0 0 

0 2 

0 0 

0 16 

0 11 

0 25 

0 3 

2 24 

1 29 

0 21 I) 28 

22 0 10 1 

0 104 23 7 

17 18 485 15 

0 5 44 726 

47 155 570 920 
1\.) 

0' 
V1 

401 

348 
16 

90 
128 

142 

194 

41 

114 

256 

81 

266 

61 

389 

158 

1319 

36 

225 
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2"342 

7247 



Table 6.7b MIGRA~ION MATRIX~ MOVEMENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRINGP 

INCLUDING OUTSIDE WORLD (PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir OaW Total 

Kac .848 .000 o0l7 .000 .000 .000 o007 .000 .060 .000 aOOO a002 aOOO .032 .007 aOOO aOOO aOOO aOOO .025 

Kal .121 .807 .020 .040 .~,ooo .003 .ooo .ooo .ooo aooo aooo aooo aooo .ooo aooo .ooo aooo .ooo .ooo o009 

Ala o3l3 .063 oOOO .000 .000 oOOO .000 oOOO oOOO oOOO aOOO .000 aOOO aOOO aOOO oOOO aOOO aOOO aOOO o625 
Kpy o 133 a QQQ a QQQ o 867 a QQQ a OQQ o QQQ a QQQ o OOQ a QQQ o OQQ o QQQ o QQQ a QQQ a QOQ o QQQ a QQQ a QQQ o QQQ o QQQ 

Bal .023 .000 .000 .000 .695 .031 .000 .000 aOOO oOOO .000 .148 .000 .000 .023 oOOO .000 .000 .000 .078 
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Table 6.7c (MOTHE·l/OFFSPRING) MIGRATION 9 INCLUDING OUTSIDE WORLD 
UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N~C Hum Kel C~C Kld K~E K-W Bir O.W 

.147 .337 .133 .058 .179 .096 .095 .070 .074 .027 .052 .042 .085 .087 .066 .032 .065 .062 .099 

28 .192 .161 .035 .157 .000 .011 .000 .009 .009 .029 .009 .032 .021 .017 .009 .009 .009 .043 

16 28 .133 .102 .127 .000 .049 .000 .063 .136 .094 .049 .062 .196 .027 .028 .031 .023 .339 

30 20 31 .023 .127 .000 .000 .000 .000 .000 .ooo .000 .000 .013 .000 .000 .000 .000 .025 

18 29 14 31 .167 .169 .152 .148 .234 .128 .250 .221 .124 .146 .058 .051 .095 .048 .281 

16 28 8 31 14 .156 .178 .120 .197 .049 .147 .113 .176 .082 .075 .000 .092 .031 .235 

20 29 17 31 13 17 .105 .392 .327 .049 .313 .416 .111 .103 .148 .010 .101 .082 .308 

19 29 15 31 9 14 12 .195 .168 .098 .220 .147 .188 .202 .110 .111 .153 .098 .229 

20 29 17 31 12 17 10 10 .397 .049 .342 .366 .008 .057 .014 .ooo .000 .002 .214 

20 29 16 31 12 16 9 11 9 .112 .664 .394 .112 .157 .084 .067 .074 .070 .325 

20 30 18 32 16 18 16 16 16 16 .143 .099 .069 .167 .035 .028 .031 .042 .185 

20 29 16 31 12 16 9 11 10 7 16 .385 .243 .261 .161 .111 .211 .141 -492 

21 30 18 32 14 18 11 13 11 10 17 10 .106 .155 .088 .208 .080 .102 .323 

19 29 15 31 13 15 12 12 13 12 17 11 13 .213 .223 .116 .310 .179 .304 

20 29 16 31 12 16 11 11 11 9 16 8 10 11 .168 .117 .298 .163 .548 

20 29 18 31 16 18 13 15 15 14 18 14 14 13 14 .100 .211 .188 .223 

22 30 20 32 18 20 17 18 17 17 18 16 15 17 16 17 .213 .401 .130 

20 30 17 31 14 17 12 13 13 12 17 11 10 11 11 13 15 .298 .372 

22 30 20 32 17 19 15 17 16 16 17 15 14 15 15 15 10 14 .191 

19 29 16 31 12 16 10 11 11 9 17 7 10 10 7 14 16 11 15 
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Table 6o Sa MIGRAT~ON MATRIX: MOVEMENT FROM BIRTHPLACES OF FATHERS TO THOSE OF OFFSPRING, 
INCLUDING OUTSIDE WORLD (NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W Total 

Kac 312 

Kal 26 

Ala 17 

Kpy 10 

Bal 0 

Tav 29 

Kuh 2 

Cha 0 

Khe 0 

Zan 0 

Pan 0 

N-C 0 
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Kel 0 
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0 
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0 
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0 
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0 
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13 
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5 
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0 
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Table 6o 8b MIGRATLON MATRIX: MOVEMENT FROM BIRTHPLACES 01 FATHERS TO THOSE OF OFFSPRINGg 

INCLUDING OUTSIDE WORLD (PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W Total 

Kac o929 pooo oOOO oOOO .ooo o012 .ooo oOOO .ooo oOOO .ooo .021 .ooo .ooo .009 .ooo .ooo .ooo .ooo .030 

Kal o079 o869 .000 .018 oOOO oOOO .000 .000 oOOO oOOO .000 oOOO oOOO oOOO oOOO oOOO oOOO oOOO o015 o0l8 

Ala o 362 o 000 o 638 0 000 o 000 0 000 o 000 o 000 o 000 o 000 • 000 o 000 o 000 o 000 o 000 o 000 o 000 o 000 o 000 o 000 

Kpy o075 o007 oOOO o649 oOOO o007 oOOO oOOO .000 oOOO oOOO ol79 oOOO o045 oOOO oOOO oOOO oOOO oOOO o037 

Bal oOOO oOOO oOOO oOOO o792 oOOO oOOO oOOO oOOO oOOO oOOO .142 oOOO o047 o009 oOOO oOOO oOOO oOOO o009 

Tav ol64 o006 o034 o006 oOOO .559 oOOO .000 oOOO o028 .000 o062 o040 o073 o028 oOOO oOOO oOOO oOOO oOOO 

Kuh o008 oOOO oOOO oOOO o054 oOOO o568 oOOO o095 oOOO oOOO o2l2 .000 oOOO o046 oOOO oOOO .000 .000 o0l7 

Cha o 000 o 000 o 000 o 000 o 000 o 000 o 100 o 433 o 000 o 000 o 000 o 400 o 000 o 000 o 000 o 000 o 000 o 000 o 000 o 067 

K:he oOOO oOOO oOOO .000 .000 .012 oOOO o024 o812 oOOO oOOO .153 oOOO oOOO oOOO oOOO oOOO .000.000 oOOO 

Zan oOOO .000 o030 .000 oOOO .000 oOOO oOOO o023 .285 oOOO o523 .027 oOOO o040 .007 oOOO .000 oOOO o064 

Pan .000 oOOO oOOO oOOO .000 oOOO .000 oOOO .000 .000 .906 o024 .000 .000 o035 .000 oOOO .000 .000 .035 

N-C oOOO oOOO .000 oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO .817 .000 .000 .008 .000 .050 .000 .053 .107 

Hum o202 .000 .000 .000 .000 oOOO oOOO .000 .000 .000 .000 .465 .182 .000 .061 oOOO o081 oOOO .000 .010 

Kel .000 .000 .000 .000 oOOO .000 oOOO .000 .000 .000 oOOO .013 oOOO .881 .070 o026 .000 .000 oOOO .010 

C-C oOOO oOOO .000 .000 oOOO oOOO oOOO oOOO .000 .000 .000 .033 .000 .000 .699 .057 .000 .000 .000 .211 

Kld .000 .006 o002 .000 .000 .000 .000 .000 .000 .000 .000 .014 .004 .027 .067 .835 .000 .000 .002 .043 

K-E .000 oOOO .000 .000 oOOO oOOO oOOO .000 .000 .000 .000 .000 .000 .000 .043 .145 .435 .232 .130 .014 

K-W .041 .000 oOOO .000 .037 oOOO oOOO oOOO .000 oOOO oOOO oOOO .033 o062 o202 .033 oOOO o459 o120 o012 

Bir .000 oOOO .000 oOOO oOOO .000 oOOO .000 oOOO oOOO .000 .000 .002 o038 .021 .033 .012 o017 .849 .028 

o.w .021 .007 .002 .000 .001 .003 .001 .004 .009 .000 .000 .213 .010 o073 .309 .016 .000 .005 .012 .314 
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Table 6.8c (FATHER/OFFSPRING) MIGRATION, INCLUDING OUTSIDE WORLD 
UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF MIGRATIOIT 
LOWER MATRIXg NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W 

.098 .362 .133 .039 .206 .055 .051 .033 .060 .060 .058 .242 .032 .060 .052 .023 .063 .037 .084 
23 .079 .119 .009 .091 .025 .018 .000 .018 .018 .034 .089 .010 .018 .026 .030 .069 .034 .059 
21 25 .075 .000 .198 .008 .000 .000 .030 .000 .000 .202 .000 .000 .002 .000 .041 .000 .023 

38 42 42 .196 .200 .204 .216 .160 .216 .059 .216 .264 .068 .070 .083 .014 .098 .066 .292 
44 46 46 28 .119 .214 .151 .142 .160 .042 .159 .160 .079 .051 .059 .019 .103 .057 .208 
31 37 36 26 37 .099 .062 .074 .176 .052 .070 .294 .115 .061 .080 .028 .165 .061 .205 
43 46 45 25 18 35 .328 .248 .292 .075 .236 .276 .069 .095 .076 .058 .104 .037 .293 
43 46 45 26 17 35 14 .176 .464 .059 .467 .410 .023 .099 .057 .014 .012 .028 .285 
43 46 45 26 23 j5 17 20 .176 .024 .153 .153 .013 .033 .014 .000 .000 .000 .169 
42 45 45 22 19 34 16 10 22 .094 .595 .542 .070 .143 .110 .061 .086 .057 .345 
44 47 46 33 31 37 31 31 31 31 .066 .069 .059 .094 .084 .050 .048 .049 .094 
43 46 45 25 18 35 17 12 22 10 31 .498 .031 .147 .067 .091 .073 .101 .339 
38 42 42 12 27 27 24 25 25 21 33 24 .084 .103 .088 .134 .145 .045 .315 
43 46 46 29 23 36 26 24 27 25 32 23 29 .119 .143 .080 .168 .095 .182 
42 45 45 23 20 34 20 18 24 17 31 16 23 23 .181 .115 .248 .082 .569 
42 45 44 25 23 34 23 22 25 21 31 20 25 21 17 .205 .145 .112 .180 
42 45 45 24 21 34 22 21 25 19 32 19 24 21 17 16 .441 .228 .091 
41 44 44 21 21 33 22 20 25 18 32 18 21 23 16 18 13 .244 .342 
43 46 46 27 21 36 24 22 26 22 32 19 27 21 21 21 17 21 .122 

42 45 45 22 20 34 20 18 24 15 31 15 22 23 12 18 15 14 21 
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Table 6o9a MIGRATION MATRIX: MOVEMENT.FROM BIRTHPLACES OF PARENTS TO THOSE OF OFFSPRING 9 

INCLUDING OUTSIDE WORLD (NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir OoW Total 

Kac 652 0 7 0 0 4 
1 

0 

1 

4 

Kal 68 566 7 20 0 

Ala 22 ~ 30 0 0 

Kpy 22 1 0 165 0 

Ba1 3 0 0 0 173 

Tav 

Kuh 

Cha 

Khe 

Zan 

Pan 

N-C 

Hum 

Ke1 

c~c 

Kld 

K-E 

K-H 

Bir 

0 0 1·.1 

Tot 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

106 188 

0 175 

15 0 

0 5 
0 1 

0 0 

0 

0 

0 

0 

0 

0 

0 

18 
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10 

0 

0 

0 

14 

0 

0 

0 

0 

0 

17 

216 222 

3 
0 

0 

0 

0 

0 

244 

3 

10 

6 

0 

0 

9 
0 

4 

0 

0 

0 

0 

7 
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0 24 

0 0 

0 0 

0 0 

0 0 

0 

0 

34 
2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

50 

1 

32 

6 

134 

15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31 

243 
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0 

0 

0 

16 

0 

0 

0 

157 

0 8 

0 0 

0 0 

0 24 

0 34 
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0 

0 

0 

27 

101 

14 

52 
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0 143 6 

0 0 289 

0 0 63 

0 0 8 

0 0 9 
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0 
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0 37 
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11 1 
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Table 6.9b MIGRATION MATRIX: MOVEMENT FROM BIRTHPLACES OF PARENTS TO THOSE OF OFFSPRING9 

INCLUDING OUTSIDE WORLD (PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W Total 

Kac .885 .000 .009 .000 .000 .005 .004 .000 .033 .000 .000 .011, .000 .018 .008 .000 .000 .000 oOOO .027 

Kal .101 .837 .010 o030 oOOO oOOl .000 oOOO oOOO .000 oOOO .000 .000 .000 oOOO .000 oOOO oOOO o007 .013 

Ala o349 o016 o476 oOOO oOOO .• OOO.oOOO,oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO oOOO ol59 

Kpy o 098 o 004 o 000 • 737 o 000 o 004 • 000 o 000 o 000 o 000 o 000 o 107 o 000 o 027 • 000 o 000 o 000 o 000 o 000 o 022 

Bal o0l3 oOOO oOOO oOOO o739 o017 .000.000 .000.000.000 .145 .000 .021.017.000.000.000 .000 .047 

Tav .144 o006 .038 o006 .000 .549 .000 .000 .003 .050 .000 .085 o022 o082 o016 .000.000 .000 oOOO oOOO 

Kuh o005 .000 .000 oOOO o034 oOOO .561 oOOO .074 .000 .000 .232 oOOO o016 .030 .039.000 oOOO .000 o009 

Cha oOOO .000 .000 oOOO .000 .070 .042 .479 o085 .000 oOOO ol97 .000 oOOO o070 oOOO .000 .000 oOOO .056 

Khe .000 .000 .000 .000 .000 .005 o050 oOlO .673 oOOO .000 .261 oOOO oOOO .000 .000 oOOO oOOO oOOO oOOO 

Zan o 0 0 0 o 0 0 0 o 016 • 0 0 0 o 0 0 0 o 0 0 0 o 011 o 0 0 0 o 0 2 7 • 2 8 3 o 0 0 0 o 53 8 o 016 o 0 0 0 o 0 4 0 o 0 0 5 o 0 0 0 o 0 0 0 • 0 0 0 o 0 6 3 

Pan oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO oOOO oOOO o861 o036 oOOO oOOO o018 oOOO oOOO oOOO .000 o084 

)1-C .000 oOOO o023 oOOO oOOO oOOO oOOO oOOO .000 oOOO oOOO,o728 o005 oOOO o093 o030 o005 oOOO o0l8 .098 

Hum ol25 oOOO oOOO oOOO oOOO oOOO .056 oOOO oOOO oOOO oOOO .394 .244 oOOO .056 oOOO olOO oOOO oOOO .025 

Kel oOOO .000 o021 oOOO oOOO .018 oOOO oOOO oOOO oOOO oOOO oOlO oOOO o786 o083 o041 oOOO o003 .003 o036 

c~c o007 .ooo .ooo oooo .ooo .ooo .014 oooo oooo oooo .ooo o032 .ooo 0021 .683 .025 .ooo .018 .004 ol96 
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~-3 .000 oOOO .000 .000 .000 .000 .000 .000 .000 .000 .ooo oOOO .000 oOOO o057 .095 o495 ol52 ol81 .019 loOOO 

K-':I .021 oOOO oOOO oOOO o039 oOOO .000 oOOO oOOO oOOO oOOO .000 .017 o094 .197 o039 oOOO o460 olll o021 1.000 
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Table 6.9c (PARENTS/OFFSPRING) MIGRATION, INCLUDING OUTSIDE WORLD 

UPPER MATRIX~ RELATEDNESS COEFFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W 

Kac .125 .386 .153 .082 .199 .086 .088 .053 o087 o046 .056 ol73 o078 .075 ~066 o027 .069 .052 .100 
Kal 26 .140 ol47 .028 .125 .014 .015 .001 .024 .013 .031 .114 .028 .024 .024 .021 .042 .021 .053 
Ala ll 27 .125 .060 .188 .014 .056 .000 o079 .084 .121 .150 .057 ol66 .041 .019 o043 o026 .189 

Kpy 18 28 16 ol68 o225 .137 ol34 ?112 .129 .058 ol29 .228 o064 .083 .067 .019 .070 .050 .187 
Bal 25 31 24 21 .152 .227 .226 .150 .209 .100 .209 .200 .102 .125 .085 .036 .111 .065 .249 

Tav 19 29 17 11 20 .124 .174 .093 .186 o052 .128 .247 .146 .076 .081 .016 .136 .052 .228 
Kuh 26 32 25 23 12 21 .352 .356 .315 .063 .301 .332 .105 .131 .108 .078 .133 .093 .310 

Cha 25 31 24 21 11 20 8 .339 .331 .111 .324 .321 .135 .173 .117 .076 .092 .075 .338 
Khe 26 32 25 23 14 22 10 11 .299 .036 .261 .312 .015 .046 .014 .000 .000 .001 .225 

Zan 26 31 25 22 13 21 10 10 12 .117 .667 .486 .108 .151 .098 .064 .083 .073 .342 

Pan 28 33 27 25 21 25 21 21 21 21 .139 .079 .065 .134 .064 .037 .039 .053 .139 
N-C 26 31 25 22 13 21 11 11 13 7 22 .485 .183 .252 .156 .129 .168 .129 .454 

Hum 25 31 23 20 13 18 13 12 14 12 22 11 .092 .135 .099 .175 .116 .096 .329 

Kel 25 31 24 22 15 20 15 15 17 15 22 14 15 .181 .201 .123 .242 .151 .247 
c~c 26 31 25 22 14 21 12 12 13 10 22 9 13 14 .174 .122 .293 .143 .581 

Kld 26 32 26 23 17 22 16 17 17 16 22 15 17 14 15 .182 .184 .158 .204 
K~E 27 32 27 25 18 24 17 18 18 17 22 16 18 16 16 14 .378 .328 .125 

K-W 26 32 25 23 15 22 14 14 15 13 22 12 14 13 12 14 13 .277 .380 
Bir 28 32 27 25 20 24 18 19 19 18 22 18 19 18 18 17 11 16 .159 

o.w 25 31 25 22 13 20 12 11 14 9 22 8 12 13 7 15 16 12 10 

1\) 

-..J 
\..0 
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Figure 6o 5a 

SINGLE LINK CLUSTERING OF SUBDIVISIONSP INCLUDING OUTSIDE 

WORLDP BASED ON SIMILARITY COEFFICIENTS AFTER ONE GENERATION 

OF MIGRATION (PARENTS/OFFSPRING) 
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Figure 6 o 5b 
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SPATIA~ POSITION OF SUBDIVISIONS 9 INCLUDING OUTSIDE WORLD 9 AFTER ONE GENERATION 
OF MIG!tATION (PARENTS/OFFSPRING) 
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:'able 6ol0a MIGRA1ION MATRIX~ INTER=SUBDIVISIONAL MOVEMENT FOR BOTH GENERATIONSs INCLUDING 
OUTSIDE WORLD (NUMBER OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir OoW Total 

Ke.c 769 2 

Kal 74 721 

Ala 2 5 2 

Kpy 2 5 2 

Bal 3 0 

Ta v 57 3 

Ku'rl 3 0 

Cha 0 0 

Khe 0 1 

Za.!1 3 0 

Pan 0 0 

N-C 0 0 
Hu!:l 20 0 

Ke1 1 0 

C-C 2 0 

K1d 0 

K-E 0 
K= ~·J 11 
:3ir 0 

0 0 :·: ::_38 

18 

0 

0 

0 

46 

7 1 0 7 3 0 24 0 0 10 

7 21 0 2 0 0 0 0 0 0 

41 0 0 0 0 0 0 0 0 2 

0 205 0 1 0 0 0 0 0 24 

0 1 236 7 0 0 0 0 0 34 

12 2 3 237 0 0 3: 17 0 29 

0 2 17 0 334 0 35 0 0 105 

0 0 0 5 3 53 6 0 0 14 

0 0 0 2 10 2 154 0 0 52 

9 0 1 1 7 0 21 269 0 304 
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Table 6.10b MIGRAT10N MATRIX: INTER-SUBDIVISIONAL MOVEMENT FOR BOTH GENERATIONS 9 INCLUDING 

OUTSIDE WORLD (PROPORTION OF EXCHANGES) 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W Total 

Kac .885 .002 .008 .001 .000 .008 .003 .000 .028 .000 .000 .012 .000 .016 .007 .000 .000 .001 .000 .029 1.000 

Kal .087 .851 .008 .025 .000 .002 .000 .000 .000 .000 .000 .000 .000 .000 .000 .002 .000 .000 .007 .017 1.000 

Ala .305 .024 .500 .000 .000 .000 .000 .000 .000 .000 .000 .024 .000 .012 .000 .000 .000 .000 .000 .134 1.000 

Kpy .093 .007 .000 .765 .000 .004 .000 .000 .000 .000 .000 .090 .000 .022 .000 .000 .000 .000 .000 .019 1.000 

Bal .010 .000 .000 .003 .769 .023 .000 .000 .000 .000 .000 .111 .000 .023 .013 .003 .003 .000 .000 .042 1.000 

Tav .141 .007 .030 .005 .007 .588 .000 .000 .007 .042 .000 .072 .017 .067 .012 .000 .000 .000 .000 .002 1.000 

Kuh .006 .000 .000 .004 .031 .000 .616 .000 .065 .000 .000 .194 .004 .013 .024 .035 .000 .000 .000 .009 1.000 

Cha .000 .000 .000 .000 .000 .056 .033 .589 .067 .000 .000 .156 .000 .000 .056 .000 .000 .000 .000 .044 1.000 

Khe .000 .004 .000 .000 .000 .009 .045 .009 .691 .000 .000 .233 .004 .000 .000 .000 .000 .000 .000 .004 1.000 

Zan .004 .000 .013 .000 .001 .001 .010 .000 .031 .392 .000 .443 .017 .000 .032 .004 .000 .000 .000 .051 1.000 

Pan .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .868 .034 .005 .000 .015 .000 .000 .000 .000 .078 1.000 

N-C .000 .000 .021 .000 .000 .000 .000 .000 .000 .000 .000 .729 .005 .000 .092 .031 .005 .000 .017 .101 1.000 

E~m .110 .000 .000 .000 .000 .000 .055 .000 .000 P005 .000 .346 .313 .000 .049 .000 .088 .000 .000 .033 1.000 

Kel .001 .000 .023 .001 .000 .019 .000 .000 .000 .000 .000 .010 .000 .786 .077 .039 .000 .006 .002 .036 1.000 

C-C .007 .000 .000 .000 .000 .000 .014 .000 .000 .003 .000 .031 .000 .020 .692 .024 .000 .017 .007 .186 1.000 

Kld .000 .005 .002 .000 .000 .000 .001 .000 .000 .002 .000 .012 .004 .037 .059 .838 .000 .008 .004 .030 

~-E .000 .000 .OOD .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .016 .047 .085 .481 .163 .186 .023 

K-W .020 .000 .000 .000 .033 .000 .000 .000 .000 .000 .000 .000 .015 .084 .168 .033 .002 .523 .104 .020 

Bir .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .008 .001 .001 .030 .041 .036 .019 .020 .821 .024 

O.VJ .023 .008 .002 .001 .002 .004 .001 .002 .006 .002 .000 .172 .011 .066 .238 .031 .000 .003 .015 .411 

1\) 

-..J 
-..J 

1.000 

1.000 

1.000 

1.000 

1.000 



Table 6.10c (BOTH '1ENERATIONS) MIGRATION 9 INCLUDING OUTSIDE WORLD 

UPPER MATRIX~ RELATEDNESS COEFFFICIENTS AFTER ONE GENERATION OF MIGRATION 
LOWER MATRIX: NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH PAIR OF SUBDIVISIONS 

Kac Kal Ala Kpy Bal Tav Kuh Cha Khe Zan Pan N-C Hum Kel C-C Kld K-E K-W Bir O.W 

Kac .118 .368 .147 .082 .205 .078 .086 .057 .092 .047 .055 .161 .081 .075 .070 .047 .064 .049 .104 
Kal 27 .137 .139 .034 .113 .021 .019 .011 .033 .017 .034 .104 .034 .032 .030 .026 .046 .026 .062 

Ala 13 28 .156 .089 .218 .051 .069 .033 .093 .102 .147 .167 .081 .178 .061 .035 .052 .037 .203 
Kpy 17 29 14 .147 .206 .121 .112 .102 .114 .053 .108 .201 .057 .076 .058 .034 .061 .042 .166 

Bal 26 33 24 23 .153 .189 .189 .124 .177 .090 .173 .170 .106 .116 .081 .058 .104 .067 .209 

Tav 19 30 16 13 21 .128 .150 .100 .174 .054 .113 .220 .135 .076 .076 .030 .124 .047 .212 
Kuh 27 33 26 25 14 22 .287 .311 .282 .062 .261 .291 .093 .119 .098 .081 .120 .083 .269 

Cha 26 33 25 24 13 21 10 .278 .274 .093 .256 .271 .120 .144 .098 .070 .076 .066 .269 
Khe 27 33 26 24 15 22 11 10 .284 .043 .242 .287 .023 .049 .026 .004 .009 .007 .199 
Zan 27 33 26 24 14 22 11 11 13 .105 .548 .449 .097 .136 .086 .060 .077 .063 .289 

Pan 29 34 28 27 23 26 23 23 22 23 .132 .087 .060 .123 .060 .038 .040 .048 .132 
N-C 27 33 26 25 15 22 12 13 14 8 23 .438 .177 .254 .140 .122 .166 .119 .417 

Hum 26 32 24 23 14 20 14 13 15 12 23 12 .093 .137 .098 .158 .106 .086 .292 
Kel 26 32 24 23 16 21 16 16 17 15 24 15 14 .176 .184 .133 .224 .140 .234 

C-C 27 33 26 25 15 22 12 13 14 11 23 9 13 14 .158 .133 .262 .134 .520 

Kld 27 33 26 25 19 24 17 18 18 17 24 17 i8 16 16 .182 .164 .145 .189 

K-E 29 34 28 27 20 25 18 19 19 18 24 17 19 18 17 16 .383 .340 .135 
K-W 27 33 26 25 17 23 15 16 16 14 23 13 15 13 13 16 14 .251 .337 
Bir 29 3~ 28 28 21 26 20 21 20 20 24 19 21 20 19 18 12 17 .147 

O.W 26 33 25 2L 15 21 13 13 14 10 23 9 12 13 7 16 18 13 20 

/\) 

-..J 
cc 
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Figure 6 o 6a 

SINGLE LINK CLUSTERING OF SUBDIVISIONSP INCLUDING OUTSin~ 

WORLD 9 BASED ON SIMILARITY COEFFFICIENTS AFTER ONE GENERATION 

OF MIGRATION (BOTH GENERATIONS) 
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Figure 6o6b 
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SPATIAL POSITION OF SUBDIVISIONS, INCLUDING OUTSIDE WORLD, AFTER ODE GENERATION 
OF MIGlATION BY MD-SCAL (BOTH GENERATIONS) 
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The pattern of subdivision clustering is very si~ilar 

to the pattern when the migration from outside the system is 

excluded. The dehestans in the Central cluster are the areas 

that become related first 9 taking a minimu~ of 11 generations 

to homogenize. followed by the Western cluster taking 14 gene­

rations and finally the Eastern cluster that takes 16 genera­

tions. The Central cluster is also the first to show links 

with the migrant genes; this is due to Nowshahr city being 

the main recipient. and this factor is quickening the process 

of convergence. This same factor is operating in the Western 

cluster. where the existence of Chalous city • another recipi­

ent of migrants.is hastening convergence between the unitG. 

Inevitably they are the two clusters that unite together first. 

followed by the Eastern cluster. 

The extent of ancestry with the 'outside world' shows a 

large increase between the two generations. in addition to 

shorter time to homogenize. It is also observed that the 

females are contributing considerably to the admixture between 

the units and the lowering of the differentiation. 

A final analysis examined the pattern of exchange and relat­

edness between the three Bakhshes 9 and the effects of the 

new genes entering the system (Tables 6.11 a.b.c - 6.14 a.b.c). 

Inter~generational increase in spatial relatedness was observed 

mainly between B.Kelardasht with the other bakhshes of Markazi 

and Chalous. It was also observed that relatedness and the 

pattern of clustering was more pronounced between B.Kelardasht 

and B.Chalous first. followed by B.Chalous and B.~arkazi. and 

finally between B.Markazi and B.Kelardasht. This same pattern 



Table 6.11 
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MIGRATION MATRICES: GRANDPARENTS/PARENTS 

MOVEMENT FROM BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTS 
(NUMBER OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi 854 7 9 24 894 
Chalous 8 65 5 2 80 

Kelardasht 13 30 906 17 966 
0/World 113 67 66 979 1225 

Total 988 169 986 1022 3165 

MOVEMENT FROM BIRTHPLACES OF GRANDPARENTS TO THOSE OF PARENTS 
(PROPORTION OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi .955 .008 .010 .027 1.000 
Chalous .100 .813 .063 0 02 5 1.000 
Kelardasht .013 .031 .938 .018 1.000 
O/Wor1d .092 .055 .054 .799 1.000 

UPPER MATRIX: RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF 
MIGRATION 

LOWER MATRIX: NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH 
PAIR OF BAKHSHES AND THE OUTSIDE WORLD 

Markazi 
Cha1ous 
Kelardasht 
0/World 

Markazi Chalous Kelardasht O/Wor1d 

32 

46 
32 

.143 

38 
12 

.049 

.125 

38 

.137 

.226 

.116 
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Table 6.12 MIGRATION MATRICES: MOTHERS/OFFSPRING 

MOV~MENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRING 
(NUMBER OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi 1915 95 38 90 2138 

Chalous 44 418 32 53 547 
Kelardasht 59 307 1803 51 2220 

O/Wor1d 635 829 152 726 2342 

Total 2653 1649 2025 920 721,7 

MOVEMENT FROM BIRTHPLACES OF MOTHERS TO THOSE OF OFFSPRING 
(PROPORTION OF EXCHANGES) 

Markazi Chalous Kelardasht O/Wor1d Total 

Markazi .896 .044 .018 .042 1.000 

Cha1ous .080 .764 .059 .097 1.000 

Kelardasht .027 .138 .812 .023 1.000 

O/Wor1d .271 .354 .065 .310 1.000 

UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF 
MIGRATION 

LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH 
Pt~~k~~iBAK~~~~~u1ND ~~a~Vi!~fRE H~fJtfor1d 

Markazi .185 .112 .375 
Chalous 15 .246 .590 
Ke1ardasht 19 14 .253 
0/World 14 9 16 
--"--~-- ·--- --- ---"0•.....,_-_ ----~· ~-------<-:-=--~- .-,..,.._-_,......__...._...,..__~. ~- --
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Table 6.13 MIGRATION MATRICES~ FATHERS/OFFSPRING 

MOVEMENT FROM BIRTHPLACES OF FATHERS TO THOSE OF OFFSPRING 
(NUMBER OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi 1942 66 24 65 2097 

Chalous 9 452 17 30 508 

Kelardasht 63 231 1898 80 227?. 

0/World 660 930 80 764 2431, 

Total 2674 1679 2019 939 7311 

MOVEMENT FROM BIRTHPLACES OF FATHERS TO THOSE OF OFFSPRING 
(PROPORTION OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi .926 .031 .011 .031 1.000 

Chalous .018 .890 .033 .059 1.000 

Kelardasht .028 .102 .835 o035 1.000 

0/World .271 .382 .033 .314 1.000 

UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF 
MIGRATION 

LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH 
PAIR OF BAKHSES AND OUTSIDE WORLD 

Markazi 
Chalous 
Kelardasht 
0/World 

Markazi Chalous 

.092 
28 
28 11. 

24 20 
----"'----- ~~·----~ o _ 

_ ., _____ 

Kelardasht 0/World 

.102 .345 

.188 .492 
.197 

20 
--.,..,._...,-.....,.--~----::--=-~ 

-- _ __.__.. ______ ,._-' 
-__.--~~ -- -,__. 
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Table 6ol4 MIGRATION MATRICES~ PA~ZNTS/OFFSPRING 

MOVEMENT FROM BIRTHPLACES OF PARENTS TO THOSE OF OFFSPRING 
(NUMBER OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi 3857 161 62 155 4235 
Chalous 53 870 49 83 1055 
Kelardasht 122 538 3701 131 4492 
0/World 1295 1759 232 1490 4776 

Total 5327 3328 4044 1859 14558 

MOVEMENT FROM BIRTHPLACES OF PARENTS TO THOSE OF OFFSPRING 
(PROPORTION OF EXCHANGES) 

Markazi Chalous Kelardasht 0/World Total 

Markazi .911 .038 .015 .037 1.000 
Chalous o050 o825 ,046 ,079 1.000 
Kelardasht o027 .120 ,824 .029 1,000 

0/World .271 ,368 .049 ,312 1.000 

UPPER MATRIX~ RELATEDNESS COEFFICIENTS AFTER ONE GENERATION OF 
MIGRATION 

LOWER MATRIX~ NUMBER OF GENERATIONS TO HOMOGENEITY BETWEEN EACH 
PAIR OF BAKHSHES AND THE OUTSIDE WORLD 

Markazi 
Cha1ous 
Kelardasht 
O/Wor1d 

Markazi Cha1ous Kelardasht O/Wor1d 

20 

22 
17 

o139 

13 
13 

.109 
o223 

18 

o360 

.544 
o225 
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also emerged in the parental generationv but with increased 

coefficients. The increase between the generations and within 

each generation was more pronounced in the relationship between 

the individual Bakhshes and the 'outside world'. B.Chalous 

showed the highest relatedness in terms of admixture with the 

migrantsp in both generationsv followed by B.Markazi and B. 

Kelardasht. This is again attributed to the existence of the 

two cities of Chalous and Nowshahr and the partial isolation 

of the other dehestans. This reflects the heterogeneous contri­

bution that the 9outside world' makes to the individual sub­

division in the system. Finall~ the sex differences observed 

in the extent of exchanges within and between the Bakhshes and 

the 'outside world' indicate that the females mainly contribute 

to the admixture. 

The parallelism between the geographic map of the sub­

divisions (See Figure 1.3) and the MDS map of migration demons­

trate the extent to which geographic factors such as topographyp 

pattern of settlementsv communication network and proximity 

determine the pattern of movement and relatedness within the 

Shahrestan. A correlation between geographic distance and 

relatedness coefficients revealed significant association 

between the two variables: r= -.446 p=.OOO (Fig. 6.7). Geogra­

phic distances between the dehestans were taken as straight 

line distances between the midpoint of clusters of villages 

within each subdivision. The distances are approximates since 

distribution of villages in the dehestans ~is not regular or 

continuous (Table 7.15). 
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Table 6.15 

APPROXIMATE GEOGRAPHIC STRAIGHT-LINE DISTANCES BET~EN THE 19 ADMINISTRATIVE SUB-DIVISIONS (IN KM) 

Xe;_l 

Ala 
l,....,r 

:::'.; 

Bal 
:a -rl 
Kuh 

8ta 

Kbe 

Zan 

?an 

H-C 
-J __ urn 

Kel 

C-C 
!.1 :3. 
-,. -. 
:.- .=..t 

l- ~·.J 

3ir 

Kachrostagh 
~ 
16.3 Jialej 

4.0 15.0 Alavikola 
" 7.5 14.0 3.3 Kalrudpey 

I 
15.0 15.3 11.0 7.5 Baladeh-Kojour 

K 

30.0 14.3 27.8 25.8 9.2 Tavabe-Kojour 
I 

30.8 19.8 27.3 24.3 18.0 13.0 Kuhparat 
g 

24.0 21.0 20.0 16.8 9.3 22.5 13.0 Chalandar 

31.8 30o8 27.5 24.8 17.5 31.3 19.5 9.8 Khe~roud-Kenar 
I 

42.0 29.5 38"8 35.8 29.8 17.8 11.8 23.5 27.3 Zanouss Rostagh 
! 

50.5 41.5 46.5 43.3 36.3 32.8 22.0 27.3 24.8 16.3 Panjakrostagh 
I 

39.0 40.0 35.0 32.5 25.0 40.8 28.0 19.3 9.5 34.3 27.0 Nowshahr City 

40.8 40.5 36.8 34.0 27.0 40.0 27.3 19.5 10.0 32.5 24.5 3.0 Humeh 

52.3 52.0 48.8 45.8 39.0 50.3 37.5 31.3 21.8 40.0 28.0 13.5 11.8 Kelarostagh 
I 

47.5 47.5 43.8 40.8 34.3 46.5 33.8 26.5 16.8 37.3 27.0 8.3 9.0 5.0 Chalous City 
I 

67.0 62.0 63.0 60.0 52.5 55.0 43.0 43.3 36.0 39.3 22.8 31.8 29.0 21.8 25.3 Kelardasht 

67.3 55.5 63.5 60.5 53.3 43.3 36.8 45.5 44.3 26.0 19.5 46.3 43.8 44.5 44.5 29.8 Kuhestan East 

70.0 60.0 65.8 62.8 55.8 49.3 40.5 46.5 43.3 31.5 19.5 43.3 40.5 38.3 39.3 20.5 10.8 Kuhestan West 
r--

60.3 53.0 56.3 53.0 45.5 45.0 33.8 36.3 31.0 28.5 12.3 30.0 37.0 24.5 25.5 11.3 21.0 14.5 

I\) 

00 
00 
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The application of the migration model of Hiorns et al 

(1969) 9 has proved to be a useful tool in terms of predicting 

and estimating the potential for genetic relatedness between 

the subdivisions of Sh. Nowshahr. The results have elucidated 

the following points: a) Inter-dehestan migration and genetic 

exchange is very small and non-random 9 showing an average of 

10% shared ancestryp with many generations needed to establish 

equilibrium between every pair of populations. b) Temporal 

differences are observed between the two generations 9 reflecting 

more mobility and interchange. and consequently requiring short­

er time to become homogeneous. c) Female migration is the pre­

dominant cause of the increased relatedness. d) Three main 

clusters are recognized. demonstrating the extent to which 

mobility and relatedness are dependent upon geographic proximity 

and hitoric patterns of settlements. e) Panjakrestagh and Kalej 

are the two regions that remain more isolated. f) Migration 

into the Shahrestan is heterogeneous. but invariably it is 

reducing the time for the whole system to reach equilibrium. 

g) Chalous and Nowshahr cities are the first areas to unite 

with th~ 'outside world'. 

Although the model shows that it is applicable to the 

study area and the results are substantiated by historic 

references. it has not taken into account the effects of some 

stochastic factors that might have slightly altered the pattern 

observed. These factors are~ the varying population sizes. 

demographic structureD kinship structureD consanGuinity. 

l:i.ng11ist:ic and roLLgJ.oun affiliRtionr~. f':ilOi~.t·np'l.i r: i.:;olnLion o 

and selective migration. In addition. differential selective 
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pressures operating in the highland and lowland areas and 

differential contribution from outside the Shahrestan. might 

have all increased the probability of genetic differentiation 

and slo1.ved down the process of convergence. 

The migration matrix model has also been applied by other 

researchers in Oxfordshire (Harrison et alpl970p 1971; Hiorns 

et al 9 1977)p in Reading (Coleman 9 1979p 1980)p in Pocklington 

(Constable 9 1980) 9 in the Isle of Wight (Smith 9 1981) and in 

Durham (Fowler, 1982). Comparison of these wor~with the pre­

sent study would not be applicable due to the differential 

characteristics of the study area in terms of administrative 

divisions, population sizes 9 distribution of settlements, 

demographic structure? geographic settingp kinship structure 

and linguistic and ethnic heterogeneity. 

6.2 SURNAHES AND GENE FLmv 

6.2.1 History of surnames in Iran 

Surnames and afternames became mandatory in Iran in 1925 9 

when the Civil Registration Office was established. The 

establishment carried out a nationwide system of registration 

(mainly for military service) and each inhabitant was issued 

with an Identity Card. In conjunction with the Identity CardR, 

the adoption of a surname was also required. 

Before 1925 9 names or family names were limited to a 

minority~ some traced their origin in the Prophet 1 s line; 

others were ascribed by kings in accordance with their services; 

the 11 Hezarfamil" referred to various hereditary families 
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that numbered one thousand; finally~ the numerous clans or 

tribes that inhabited the more remote regions of the country. 

called 9 Taifeh 9 • Taifeh comprised a network of relatives 

which originated as an assemblage of families linked by geo­

graphic proximity or loyalty to a common chief; due to isola­

tion~ these families eventually intermarried and the kinship 

group was enlarged. 

When surnames became mandatory. the choice of name was 

based on various factors. Some chose the name of their village. 

others followed their tradename. eg 9 ~hatat'. meaning 'scribe'; 

some forenames were given the suffix 1 zadeh 9 meaning 'born to'. 

eg 1 Hosseinzadeh 9 ; others just added a 1 y 9 to the name. implying 

belonging to. eg 1Rassouly 1 • 

Since 1925 names have been regularly transmitted from the 

male parent to child. Since birth registration is mandatory. 

a child takes the name of the father. Illegitimate children 

are usually not given a name~ unless required by either parent. 

The wife usually takes the name of her husband at marriage. 

Shahrestan Nowshahr. as well as other parts of the Caspian 

provinces. had remained isolated for long periods of time due 

to inaccesibility and the lack of a communication network. 

Many of the small localities were inhabited by small.extended 

families. with marriages confined to the villages or settleoents. 

Many of these families had united and intermarried with conti­

guous families and consequently formed a larger network of kin­

ship" In some of these remote areas. ancestral names have 

persisted. and the number varies according to the size of the 

village. its geographic location and its traditional syste1n 
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of beliefs based on the economic structure. In certain instances 

double-surnames are observed which might indicate the union of 

two families. Detailed research is necessary to investigate 

the preponderance of family names in Sh. Nowshahr~ and to exam-

ine the continuity or localization of names within and between 

the villages. In the present study the samples are insufficient 

for a detailed analysis and names have been analyzed only at 

dehestan level~ which necessarily reduces the frequency and 

significance of the extent of localization of names. Addit-

ionallyo it will be very difficult to observe for any distinct 

clines in surname flow between the dehestans~ since settlement 

distribution is extremely irregular within each dehestan 9 and 

in general surnames are not very mobile due to the low mobility 

of the population. 

An amlysis 1vas carried out by compiling a list of the 

incidence and frequencies of surnames in each of the nineteen 

subdivisions of Sh. Nowshahr. It was possible to examine and 

observe the preponderance (if any) of specific surnru1es partic­

ular to the subdivision. This analysis further allowed extra-

polation on the extent of genetic isolation and surname local-

ization within each area 0 and speculation on the consequences 

in terms of consanguinity and inbreeding. 

Table 6.16 presents a rank order of occu~nces of surnames 

in each dehestan for both sexes. Some of the units are repre~ 

sented by very few samples which makes the interpretation 

difficult. Primarily it is observed that unique names 9 ie 

names that occur only oncep are the most frequent in all thG 

units9 except for Kalej. Other than Kale;j. tho dohostnnf: of 
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Kelardashtp Baladeh-Kojourp Zanouss-restagh and Biroun-bashm. 

also show occurences of particular surnames at high frequencies. 

In Kalejp the surname 1 Divsalar 1 occurs 21 times and 

comprises 22.6% of the total surnames. Other surnames which 

are frequent.including 1 Salarian 1 (20.4%) and 'Salar 1 (10.7%). 

indicate interrelationship between the three names. and possibly 

a similar ancestral origin for them. The name 'Div'. refers 

to one of the most original and indigenous peoples of western 

Mazandaran, if not the first. The surname 1 Div' occurs only 

once, and the reason for its low occt~ence might be due to its 

meaning implying 'giant'. and therefore it is expected that 

some variation might have taken place. 1 Salar 1 signifies the 

1 headman 1 p and most probably indicates the tribal leaderp and 

the derivation or the origin of the surname. 'Salarian'. could 

possibly imply a number of Salar familiesp ie a plural form. a 

joining of these families. Finally 1 Divsalar 1 _ is possibly the 

unification of two families of 'Div' and 'Salar'. If these 

speculations are correct. and these three surnames are ancestra­

lly related. then they would comprise over 50% of the total 

inhabitants of the dehestan. indicating the extent of inbreeding 

and intermarriage within the taifeh of Salars. It is also 

intenmting to point out that. in the earlier section on migration 

and relatedness. it was observed that the Dehestan of Kalej 

did not show any links with other populations and was usually 

the last to unite. Another name that is very frequent in Kalej 

is 1 Kavianpour 1 p comprising 12.9% of the total surnames. 

The 1 Khazaii 1 tribe/family are the main inhabitants of 

the dehestan of Zanouss-restagh. comprioing 23.3% of tho totnJ 
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inhabitants. They are also distributed in the contiguous 

dehestans of Baladeh-Kojour (23.8%)p Kheyroud-kenar (13.8%)p 

Nowshahr city and Kouhparat. The Khazaii family are one of 

the numerous families of the Khajevand and Lak tribesp who 

originated from the Zagros regions of Azarbaijanp Kurdistan 

and Luristanp and were later resettled in Mazandaran. One of 

the main strongholds of the Khajevand tribe is in the yelaghs 

(summer quarters) of Kojour territory (ancient name of the 

central region of the present B.Markazi). Presently Poul 9 

the capital of Zanouss-restaghp is inhabited almost entirely by 

the Khazaii family. Both the surname analysis and the migration 

patterns reveal genetic contact between Poulp Baladeh-Kojour. 

Kheyroud-kenar and Nowshahr city. One main reason may be due 

to summer and winter migration practises of the Caspian people. 

Foul is one of the yelagh section of B.Markazi. 

The predominant surname in D.Kelardashtp another stronghold 

of the Khajevand and Lak tribesp is 1 Faghieabdollahy 1 • It 

comprises 6o9% of the total surnames. Other surnames also 

appear that show variation in the second part of the surname: 

Faghiemalekyp Faghiemarzban and Faghienasseri. To what extent 

these surnames are interrelated is difficult to sayp but they 

could signify the joining of the 1 Faghieh' family name with 

other different family names. The fact that double-surnames 

often occur in the various patronyms and matronyms is very 

interestingp and most importantly that it is not characteristic 

of modern names in the way they have been formed. Another 

family name in Kelardasht is 1 Delfan 1 • The Delfan family was 

originally a subdivision of the Lak tribep another Kurdish 
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tribe resettled in Mazandaran. Variations on the surname 

Delfan are: Delafanazariv Delafanhosseiniv Delfani and Delfanian. 

This is yet again another example of double-surnames. The 

Delfanazari are found in Kelardasht (4.3%). These names are 

also seen in the dehestans of Kouhestan-gharb and Kelarestagh. 

Other surnames directly derived from the Lak tribe are 

Lakelayeh~ Lakpour and Lakourej-Manssouri. They are distributed 

in Kelardasht, Kelarestagh and Biroun-bashm. The surname 

Manssouri also appears frequently in Kelardasht. In Biroun-bashm 

the surname 1 Radaii 1 often appearsv comprising 11.9% of the 

total surnamesv while 1 Vissy 1 comprises 6.6%. It is not certain 

to what extent the name 'Vissy' relates to the ancient tribe 

of 'Vitti' in western Mazandaran. 

Other smaller families, which are mainly extended families 

are the 1 Kia 1 who are numerous in the Dehestan of Humeh, mainly 

in the village of Kordkroudsarv and in Nowshahr city. Extension 

of the surname also existv again as double-surnames: Kia-kojouri. 

Kia-heyrati. Kia-lashaki 9 Kia-mahamadi. Kia-manssouri and 

Lashaki. 

In D.Kalrudpey. the small family network of 1 Darvish 1 are 

settled. The 1 Mataji 1 family are in Kouhparat~comprising 10.3%~ 

and in Kheyroud-kenar. The 'Jahandars' reside in Humeh and 

Kouhparat. Finally the family names 'Sam'. 1 Samdaliri 1 and 

'Dalir 1 are distributed in Kelarestagh. Biroun=bashm. Kouhestan­

gharb and Chalous city. 

From this analysis it is evident that certain surnames 

reflect.. family and tribal names are localized in particular 

regions. Not only are surnames specific to a dehestanv but 
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they are also specific to the Bakhshes of Markazi and Kelardasht. 

Although analysis of surnames in individual villages would have 

been more informative and instructive in the interpretation 9 

it is evident that even in large~ territorial units. surname 

localization is demonstratable. Surnames are either localized 

in one dehestanp or if there is surname flowp then it is limited 

to the contiguous dehestans. The surname analysis appears to 

reflect the migration pattern and direction of gene flow as 

well as demonstrating the short range of movement. 

It would be very interesting to examine and demonstrate 

the interrelationship of the above parametersp namely surname 

flowp the pattern of exogamy and the distribution and range of 

movement to the languages and dialects particular to the regions 9 

where sufficient samples are available. 

6.2.2 Surnames as genetic mar~ers 

6.2.2.1 The method of isonymy 

Another means of examining the degree of biological kinship 

within a population or between the subdivisions of a population 

is to measure the occunBnce of common surnames (Lasker 9 1977). 

The method of measuring genetic lineages and population isola­

tion through surnames is useful in studies where information 

on kinship based on pedigree and genetic markers (serological) 

is not available. Pedigrees and genealogies can extend back 

to only five or six generationsp and genetic data refer to long 

spans of time where natural selection and random genetic drift 

make it difficult to compare gene frequencies to traco common 

de seen to Surname n.nalyfJis on tho othor hand c!n.n do"l :i lltlll Lt1 

breeding populations ovor the poriod Rince surnames tVC:1rc 
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ascribed (Lasker 9 1977). 

Surnames are inherited like genes. and in each generation 

offspring receive half of their parentsP surnames and autosonal 

genes. thus surname transmission resembles genetic inheritance 

and they can be analyzed to indicate the origins of the genes. 

Surnames can become extinct and disappear just like genesp 

depending on the environmental factors such as name frequency. 

family size 9 differential fertility and mortality. sex ratio 

and genetic drift (Dobson and Roberts. 1971; Roberts. 1980). 

Surnames could be common in an area and rare elsewhere. and 

those with widely varying regional frequencies provide informa­

tion on the relationship between populations. Communities with 

a few surnames at ·high frequencies indicate greater localization 

of genes and consequently high inbreeding. and estimates of 

rates of inbreeding can be obtained through marriages between 

persons of the same surname. 

Darwin (1875) observed the parallelism betwempaternally 

inherited genetic characteristics and names. and estimated the 

frequency of cousin marriages from the proportions of names 

that were similar. He observed that a certain proportion of 

marriages between persons of the same surname would be by chance 

andre attributed this to population size. settlement patterns 

and degree of distribution and isolation of the surname. while 

the remaining fraction of the marriages with similar surnames 

would depend on the special proclivity of individuals to marry 

their own cousins. Crow and Mange (1965) further elaborated 

this idea and examined the two components of inbreeding. the 

random and the non-random aspects. which are important in terms 
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of their effects on the genetic structureo 

Several studies have estimated inbreeding coefficients 

from surname analysis~while others have extrapolated on the 

evolution and extinction of surnames and the problem of racial 

origins and ethnic composition (Watson and Galtonp 1874; Robertsp 

1942; Yasuda et alo 1974; cited by Kashyap and Tiwari, 1980). 

Lasker (1977) extended the method of isonymy from intra­

community inbreeding to inter-population relationships_ to show 

how it was possible to examine the relative linkages of two or 

more populations by-surname analysiso He introduced the concept 

of 1 Coefficient of Relationship' by isonymy~ referred to as 

1 Ri 1 o as the proportion of individuals with common surnames 

within or between populations. Ri is a means of examining the 

pattern of surname localization referring to the extent of 

shared lines of descent between spouses and the extent to which 

surname flow between populations reflect genetic flow and under­

lie the genetic structure (~asker, 1978; Lasker and Roberts, 

1982) 0 

The coefficient of Relationship by isonymy is mathematically 

expressed as 

Ri =Lcsil si2) I 2 Nl N2 

where sil and si2 are the respective frequencies of the ith 

surname in the males and females of a population (or individ­

uhls from two populations), and N
1 

and N
2 

are the correspond­

ing sample sizeso 

The model is based on two assumptions~ a) Unilineal descent 

of surnamesp ie the probability that the occurrence of the same 
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surname in two individuals or two populations trace descent 

from a common progenitor; polyphyletism or multiple ancestral 

origin of surnames can violate this assumption. b) The exchange 

of surnames is proportional to the flow of migrantsp so that 

the relationship established between two populations is based 

on equal virilocal (patrilocal residence) and uxorilocal 

(matrilocal residence) migration. Differential migration of 

the sexes will not distribute the surnames equallyp and will 

tend to overestimate the isonymy rate. 

The coefficient of relationship by commonality of surnames 

is also used to estimate the average genetic relationship in 

historical populations (Roberts and Ra11lingp 1974; Lasker 9 1978; 

Souden and Lasker 9 1978; Kuchemann et al 9 1979; Lasker et al 9 

1979p Raspe and Lasker 9 1980). 

6.2.2.2 Application of the Ison~y Model 

The purpose of the present analysis is to study the data 

on surnames 9 their frequency and distributionp an~ by applying 

Lasker's method 9 determine how genetically isolated the people 

of each individual dehestan are and whether a pattern of surname 

localization exists 9 and finally to look for any cline in sur­

name flow between every pair of dehestans. It was also consid­

ered useful to assess the possibility of applying this technique 

to a population in Iran. 

The population under study has a system of patrilineally 

descending surnames 9 thus fulfilling one of the essential assump~ 

tions of the model. Furthermore it has been assumed that sur~ 

names are monophyletic 9 based on the relative geographic isola~ 

tion of the dehestans and their kinship structure 9 although the 
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validity of this assumption is open to question and requires 

more research. The third assumption of uniform migration of 

the sexes has been considered with caution. In genera~ patri­

locality appears to be more frequent and more of the genetic 

exchange and intermarriage between the settlements is based on 

female migration; However some factors must be considered. 

~irstlyp movement is extremely limited, inhibiting free mobility 

of either sex, and furthermore marriage with members of the same 

unit is the predominant pattern 9 therefore mobility on the sides 

of the females must be very small. Secondl~ it is erroneous to 

generalize on the pattern of movement within each dehestanp 

since it is very much determined by the structure of the distri­

bution of the villages 9 the extent of urban and rural settlement, 

the demographkstructure and the communication network. Thirdly 9 

the local custom of ~Khaneh-Damad 1 meaning 1house=groom 1 is a 

situation when a man moves to a wife's residence at marriage 9 

and this is practised throughout Iran. A fina~ essential point 

is the traditional summer and winter migration of the people 

which comprises mainly males who come down to the coast in the 

winter looking for jobsv and migrate back to the mountains for 

the summer; it has been observed that some proportion of these 

people remain in the lowlands because of better prospects of 

living. 

The average coefficient of relationship 9 Ri, within each 

of the dehestans based on the surnames of males and females, 

and between the dehestans based on both sexes of each subdivis­

ion is presented in TabJe 6.17. Some of the units have very 

few samples and show large coefficients whic}t do not reflect 
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the actual isonyrnic relationship· within and between the units; 

these large coefficients may also have been produced by the 

inclusion of members of close relatives living in the same 

household or by duplication of surnames if fe~ale 1 s married 

name is given instead of the maiden name. In general9 large 

sample sizes are needed to yield values of Ri which are not 

dominated by stochastic factors which invariably effect small 

populations o 

The Ri coefficients are based on the sample of 1293 

individuals (652 males and 641 females) 9 who have been born and 

reside in the nineteen subdivisions of Sh. No\vshahro Estimation 

of the kinship coefficients are based upon 2586 patronyrns and 

rna tronyms o 

The average Ri uithin each unit ranges from o00735 in 

D.Kelardasht to o06330 in D.Kalejo The mean within Ri is around 

.03290 • Excluding three of the units (Alavikola 9 Chalandar 

and Kouhestan-shargh) which have inf~ated the coefficients 9 it 

yields a lower mean of .02695 o The coefficients appear to be 

very much a function of the size of the dehestan 9 which varies 

greatly 9 and the number of villages 9 their size and density and 

the structure of the distribution. Another important influential 

factor is the number of Taifehs {clans) residing in each dchoGtan. 

Dehestans of Kalejp Baladeh~Kojour 8 Zanouss-restagh and 

Biroun-bashm show relatively large coefficients as expected 9 

while the two cities of Nowshahr and Chalous exhibit lower values 9 

reflecting the heterogeneous composition of surnames. Dehestan 

of Kelardasht shows the least coefficient and this is possibly 

attributed to its large size and the existence of some ethnic 
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Kurds in the different isolated localities" 

The Ri coefficients within each subdivision are larger 

than the Ri coefficients between them 9 indicating some degree 

of localization of surnames and geneso The mean coefficient 

of relationship between the subdivisions yields a value of 

a00150p ranging from 0 to o03045o The standard deviation is 

o007~ indicating high variability in Ri values. 

The largest between Ri coefficie~ts occui between the 

contiguous dehestans .of BoMarkazi 9 where they form small and 

large clusters in terms of common surnameso Dehestans of 

Baladeh~Kojour 9 Zanouss-restagh 9 Kouhparat 9 Kheyroud-kenar and 

Chalandar form a clusterv and excluding Chalanda~ which has 

very few samplesv the Ri between them ranges from o03045 to 

a01095a Two small clusters also emerge independently: these 

are the dehestans of Tavabeh and Panjak~restagh 9 \Thich link 

to the main cluster; dehestans of Kachrestagh and Kalej is 

another cluster which links with the main cluster" Other 

dehestans show far smaller Ri values 9 but those in B.Markazi 

are the first to unite with the main cluster 9 followed by the 

dehestans in BaKelardasht and BoChalous.(Figo 6.8a and 6.8b). 

The coefficients between the subdivisions vary according 

to the r~gion 9 and the nature of the regiono There appears to 

be some geographic element to the distribution and flow of the 

surnames. In accordance with the assumption that relatedness 

and kinship between individuals or populations decline as the 

distance between them increase (Malecot 9 1967 9 1969) 8 a larger 

Rl is expected between contiguous areas. The correlation 

coefficient of Ri with geographic distance (Fig" 6.9) shows a 
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small negative relationship: r= -o211 p=o003o The low correl­

ation between isonymic relatedness and geographic distance 

is indication of other factors that are influential in either 

restricting or facilitating free mobilityo ~ese factors are 

the sporadic and heterogeneous distribution of settlements and 

clustering of villages 9 local topography and altitude 9 the 

religious and linguistic structure 9 the kinship network and the 

communication system dictating the differential distribution 

of surnames. Therefore 9 if surnames are localized but have 

access to free flow 9 and if the orientation of flow is not 

selective 9 then relatedness between the units and their conver­

gence is bound to occur 9 while non-random flow of surnames 

caused by topographic barriers and linguistic proscriptions 

would result in a ponulation composed of homogeneous demes with 

localized geneso 

Many studies have been based on isonymy (Lasker et al 9 1972 9 

1979; Watsonp 1975; Lasker? 1977 9 1978a 9 1978b 9 1980; Kaplan 

et al 9 1978; Soudan and Lasker 9 1978; Kuchemann et al 1979; 

Flora and Vona 9 1980; Kashyap and Tiwari 9 1980; Raspe and 

Lasker 9 1980; Lasker and Roberts 9 1982; Lasker and Mascie-Taylor 9 

1983)o In some of these analyses 9 it has been observed that 

the correlation between Ri and distance is loH 9 though negativeo 

Lasker (1977) claims that a low correlation is an indication 

to the 1 Island Model' of gene distribution 9 where each popula­

tion division demonstrates a high degree of isolation and a 

low coefficient of relationship with otherso In general
9 

one 

distinct? inflexible model is not applicable to the population 

under studyo The 'Isolation by Distance Model 1 is not applicable 



Figure 6o 9 

o~l 

.cZ5 

·()Z{; ~' 

·o6l 
0 

·Cl~ J, 

-oos-l 
0 

oo 
0 

0 0 0 0 
0 0 

0 0 
.ooo ' 

0 

0 

0 

0 

CORRELATION OF GEOGRAPHIC DISTANCES AND COEFFICIENTS OF RELATEDNESS (Ri) BY ISONYMY 
IN THE NINETEEN SUBDIVISIONS OF SHAHRESTAN NOWSHAHR 

0 

0 

0 
0 

0 0 

0 0 0 

0 0 

0 

0 
0 0 0 0 0 

"'- 0 0 
oo 0 0 oo '6 wouc;o o~ 0 (j 
oo 0 0 0 0 

0 
0 0 0 0 
~ ooo'D 0 o o oo 

0 
o o o oS 0 Ooo o 0 8 8 oo o oo o o o 0 o 0 0 

ee 0 (!) 0 0 (p~ 0 0 6 

I 
10 2.0 30 40 50 bO KJ 

DISTANCE {IN KM) 

0 

I 
I 
I 
~ 

I 
I 

\.JJ 
0 
co 



309 

eitherp since distance is not the only major factor 9 and both 

topography and cultural factors must be accounted for- ( it 

should also be noted that the methodology of measuring the 

straight-line distances between the units based on theoretical 

centres does not give a high resolution 9 and also ignores 

altitudinal effects}. 

One inte~ting factor to be recognized is the relatively 

high correlation that has emerged between the two different 

models of migration. Both the migration matrix model and the 

isonymy model demonstrate the primary subdivision of Shahrestan 

Nowshahrn in term of migration and gene flowp and the continuing 

genetic relatedness within the subdivisions of B.Markazi and 

B.Kelardasht. Furthermore9 the application of the different 

models and techniques of analysis and their correlation substan­

tiate the structure and pattern of migration in the Shahrestan. 

The coefficient of relationship has also been examined 

within and between the three Bakhshes 9 and with the outside 

localities of the ostans of Mazandaran 9 Gilan and 'Other Ostans 1 

(Table 6.18). 

Separate matrices were produced for each sexn and for both 

sexes pooled. The mean local Ri for the males of the three 

Bakhshes was .00727n and.for the females it was .00737 9 and they 

do not reveal any substantial difference in terms of surname 

distribution. The mean between Ri for each sex sho~a higher 

coefficient for the males (.00040) than for the females (.00033) 9 

but including the outside localities the difference is smaller: 

males (.00045) and females (.00047). The correlation coefficient 

between the sexes shows a high correlation (r= +0.985). Such 



Table 6.18 310 

COEFFICIENTS OF RELATEDNESS (Ri) BY ISONYMY BETWEEN THE THREE 

BAKHSHES AND THE OUTSIDE WORLD 

MALE .& FEMALE Bakhsh Bakhsh Bakhsh 
No MarkCJ.zi Chalous Kelardasht 

Bakhsh Markazi 565 .00730 

Bakhsh Chalous 159 .00040 .00515 

Bakhsh Kelardasht 571 .00025 .00050 .00430 

Ostan Mazandaran 144 .00120 .00050 .00030 

Ostan Gi1an 373 .00045 .00035 .00025 

Other Ostans 232 .00040 .00050 .00040 

MALE Bakhsh Bakhsh Bakhsh 
No Markazi Cha1ous Kelardasht 

Bakhsh Markazi 284 .00800 

Bakhsh Chalous 75 .00045 .00900 

Bakhsh Ke1ardasht 295 .00020 .00055 .00480 

Ostan Mazandaran 68 .00155 .00080 .00020 

Ostan Gi1an 187 .00040 .00025 .00020 

Other Ostans 127 .00020 .00040 .00040 

FENALE Bakhsh Bakhsh Bakhsh 
No Markazi Cha1ous Kelardasht 

Bakhsh Markazi 281 .00785 

Bakhsh Cha1ous 84 .00025 .00905 

Bakhsh Kelardasht 276 .00030 .00045 .00520 

Ostan Mazandaran 76 .00100 .00025 .00040 

Ostan Gilan 186 .00060 .00040 .00035 

Other Ostans 105 .00055 .00055 .00055 
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high co-rrelations substantiate the assumption of no significant 

differential migration by each sexp although it should be noted 

that the values in the coefficients are small and have been 

rounded downp and this could swamp the detection of small 

differences. In generalpthe differential migration of the sexes 

needs to be confirmed with more research. 

The within (local) Ri for both sexes combined shows that 

B~Markazi has the largest coefficient. The mean between Ri 

for the three Bakhshes is .00038. As expected B.Chalous and 

B.Kelardasht show higher relationship than all other pairs of 

relationshipsp ie B.Chalous and B.Markazip and B.Markazi and 

B.Kelardasht. The latter pair of dehestans shows the least Ri. 

Therefore it is observed that primarily each Bakhsh shows very 

high within-coefficients compared \Yi th between= coefficients p 

and secondly a geographic element is noticed in terms of 

commonality of surnames. 

Estimation of Ri indices with the outside localities 

reveals th;ct; B.t1larkazi and O.Mazandaran have very hiGh coefficiont 

(.00120)p mainly due to the most eastern dehestans of Kalej 

and Kachrestagh. All other indices range between .00025 to 

.00050. B.Chalous shows high relatedness coefficients with 

B.Kelardasht and O.Mazandaranp and far less with O.Gilan and 

B.Markazio B.Kelardasht is highly related to B.Chalous and 

ostan of Mazandaran and 1 0ther 1 p and less with B.Markazi and 

O.Gilan (Fig. 6.10). 

In generalp it appears that it would be more instructive 

to ignrire administrative boundariesp namely tho division:! of 

the Bakhshesp and fer the estimation of Ri to be bnsod on 
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actual distances between the localities. These results indicate 

that not only are gao-topographic factors influential in terms 

of surname flowp but they also reflect the historic links 

between the different regionsp as observed between B.Chalous 

and Kelardasht 9 and between B.Markazi and O.Mazandaran. 

The analysis and results of the isonymy method reveal 

that it is more instructive to examine surname migration in 

villages rather than in dehestans or bakhshes 9 in order to 

obtain a better estimate of Ri between population units 9 since 

analysis on larger units ignores many factors conducive to 

restriction of gene flow 9 and consequently the identification 

of Mendelian populations. Conclusively 9 both types of surname 

analysis have indicated some degree of surname localization 9 

although variable according to the region. 

6 . .3 INBREEDING AND CONSANGUINITY 

6 . .3.1 Marital isonymy and inbreeding 

Mating patterns in human populations are the result of 

the interaction of various biological 9 demographical 9 socio­

cultural and geographic factors. Random mating in evolutio­

nary terms will lead to reduced heterozygosity and variance 

between populations 9 while non-random and selective mating 

result in genetic l~calization and homogeneity within a popu­

lation. In no population is mating completely random 9 but 

the departures from randomness may be small enough to be 

nogJ.ig1b1o (Spulhor 0 1972). Tho cnunos for Jlon-nult1owno:u-: ru·(, 

fra1;mentn tiou of t.!I(l populnt~ttion :i.11'Lo {ll!lti.J.lcr :nthdJvlf~ i ('tl ~: 
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(Cavalli-Sforzap 1957)9 and factors such as sedentary subsist­

ence patterns of economy 9 linguistic and ethnic factors, con­

sanguinity and preferential rnarriages 9 and small population 

size and density that result in small breeding population 

sizes. These factors, in addition to matrimonial radii and 

family size
9
are influential in maintaining the differential 

distribution of inbreeding levels. 

Inbreeding refers to the mating of two individuals who 

share one or more common ancestor. In large populations 9 

inbreeding is the result of non-random mating, and consangui­

neous marriages reflect preferential matings. since the 

probability of selecting a relative at random is very small. 

In small populations 9 the chance probability of selecting a 

relative as mate is quite high and randomly Qating pairs may 

all be closely related by descent, therefore inbreeding is 

caused by the non-random aspect of mating behaviour. The two 

components of inbreeding have been thoroughly studied (Allen, 

1965~ Crow and Mange 9 1965; Schull 9 1972~ Kirkland and Jantz 9 

1977). 

The consequences of inbreeding as examined in experiment­

al studies reveal increased homozygosity? fixation of genes 

and reduction of mean phenotypic value between the members of 

the populat~on, and increased differences in genetic composit­

ion with neighboring populations. 

Wright (1922) estimated the coefficient of inbreeding by 

measuring the deviation of genotype frequencies in an inbred 

population from that expected under panmixiap the frequency 

of genotypes from two autosomal alleles under three patterns 



of mating are: 

Panmixia F=O P=l 
Intermediate F)O P(l 
Complete F=l P=O 
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where 'F' denotes inbreeding and 'P' is the panmictic index, 

ie the probability that two genes are not identical by descent. 

Departure from panmixia is expressed in terms of the average 

inbreeding coefficient of an individual in relation to the 

total population, and on averaging the coefficient of all 

individuals a mean inbreeding coefficient of the population 

can be obtained. 

The mean inbreeding coefficients for known human populat-

ions are low~ and the maximum value commonly observed in 

isolated populations is around 0.006 (Tripp-Reimer~ 1980). In 

populations isolated by geographic or cultural factors, or 

those in the rural areas where demes are composed of small 

members, endogamy is high and cousin marriages are prescribed, and 

exhibit high inbreeding coefficients and biological relatedness 

(Spulher and Kluckon, 1953; Bonne, 1963; Cavalli-Sforza, 1963; 

Lasker and Kaplan) 1964; Crow and Mange~ 1965; Roberts, 1965. 

1967; Kashyap, 1980). 

Inbreeding levels are estimated directly from pedigrees 

and genealogies, and indirectly from isonymy. Since there are 

four kinds of first cousin marriages, but only one has the 

same paternal name (ie father's brother, which is 1/4 of all 

cousin marriages), then the contribution of isonymy to inbreed-

ing can be estimated as four times the inbreeding coefficient 

of the offspring of first cousinso Lasker (1977) speculated 

that the frequency of same surnames between pairs of spouses. 
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ie marital isonymy 1 Im 1
9 can be used to estimate the inbreeding 

coefficient 9 since the coefficient of relationship by isonymy 

between parents is equal to twice the inbreeding coefficients 

of the offspring. 

In a randomly mating population if Pi is the proportion 

of males in the population with a particular surname, and q. 
l 

is the famale proportion 1vith the corresponding surname, then 

isonymous marriages will occur with a frequency of p.q. , and 
l l 

the contribution these make to the overall inbreeding cooffi~-

ien t of the population is ~ p. q. I 4 , 1vhich is equal to the L l l 

random contribution to inbreeding. This is equal to Wright 1 s 

(Fst) , defined as the probability of identical homozygosity 

due to the chance unions of relatives under conditions of 

random mating in finite populations (Roberts and Rawling, 1974). 

Crow and Mange (1965) showed how (F ), the random component 
r 

of inbreeding may be used to calculate both (Fn) 9 the non-random 

component and (F), the total coefficient of inbreeding: 

Fr = (~pq)/4 

F = (P-Lpq)/4(1-Lpq) n 

F = (F -(1-F )F ) n r r 

where P is the proportion of isonymous marriages. 

The assumptions necessary for applying this method to 

available data are as follows: a) Isonymy implies common ancestry. 

b) Neither sex is disproportionately represented among migrants. 

c) Consanguineous relations occur through both male and female 

ancestors in random proportions. d) Population is monogamous. 

a) No fertility differentials between consanguineourr and non­

consanguinooufl marriages (Robertsp 1980). f) Tho maximuru 
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inbreeding coefficient is (o25) since the method does not 

apply to marriage of sibso 

Most of these assumptions in the various studies based 

on isonymy are usually not fully met, and deviating factors 

such as polyphyletism, surname duplication, patrilocality, 

biases in marriage preferences and breakdown in surname trans­

mission through illegitimacy. adoption and change of surnames 

tend to overestimate the inbreeding estimateso Ellis and 

Starmer (1978)? found lack of agreement between the inbreeding 

coefficients based on pedigree analysis and isonymy. In 

estimations of inbreeding from isonymy, factors like differen­

tial family size (Cavalli~Sforza, 1973)p differences in age in 

terms of reproduction (Cavalli-Sforza and Bodmer. 1974). 

restrictions in mating by propinquity and cultural and tradit­

ional elements (Schull, 1972) and in general the demoGraphic 

structure (Dyke et al, 1983). must be accountedfor and incorpo­

rated in the modelo 

In general marital isonymy is not equivalent to inbreeding 

and has limited utility in studies of inbreeding in terms of 

defining departures of mating patterns from panmixiao However, 

studies on inbreeding. estimated from marital isonymy. have 

proved usef~l in yielding information on marital migration, and 

in distinguishing the two components (random and non-random) 

of inbreedihg (Yasuda and Furushop 1970 9 1971; Rawling. 1973; 

Friedl and Ellis. 1974; Roberts and Rawling. 1974> Sud et al 9 

1975; Ellis and Starmer. 1978; De Vore. 19809 Floris and Vona, 

J.980; Kashyap. 1980; Roberts. 1980)o 
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The application of the present data to the marital 

isonymy model has been avoided in consideration of one of 

the main assumptions of the model 9 whibh is uniform 

consanguinity through both the paternal and maternal lines. 

This factor will be discussed in the next section. 

6.3.2 Consanguinity in Iran 

The three dominant traits of nuptiality in Iranian 

society are generalityp precocity and consanguinity. These 

are interrelated and control conjugal conditions. Generality 

is more pronounced in the females 9 and the proportion of 

female celibates (11.6%) is smaller than the male counterpart 

(27.5%) (Le Population de l'Iranp 1974). In terms of precocity 

and early marriage 9 young girls are engaged from birth and 

married at puberty 9 therefore age at marriage is low. Consan­

guinity and preferential marriages are very characteristic of 

Iranian family life; the reasons are religious 9 tradition 9 

the kinship structu~e 9 socio-economic and geographic factors. 

In general these traits are more dominant in the rural 

area where contact and influence from outside has been less 9 

and adherence to traditional beliefs and customs has not 

changed. As demonstrated in Chapter Three 9 both generality 

(proportions married) and early marriage are more pronounced 

in the rural areas 9 and statistical studies carried out in 

Iran have revealed that the extent of consanguinity is invar­

iably higher in the rural areas (Le Population de l'Iran, 1974; 

Nehaptian and Khazaneh~ 1976). 

Tables 6.19 - 6.22 present some figures on the extent of 

relatad and consanguineous marriages in Iran (rural and city) 9 
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Table 6.19 PERCENTAGE OF CONSANGUINEOUS MARRIAGES IN IRAN 

Area 

Four rural districts 

Villages in the North 

Tehran suburbs 

Tehran city 

Percent 

32.8 

31.5 

29.2 

25.1 

Table 6.20 DIFFERENT TYPES OF REGIONAL ENDOGAMY IN IRAN 

Four rural A village Suburbs 
Districts in the North of Tehran 

In the same village 

Males 82.9% 80.1% 

Females 66o4 56 0 /~ L .. o 0 

In the same district 

Males 13.6 5.1 

Females 29.0 20.0 

Source~ Population de L 1 Iran (1974) 

t'.· 
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and the distribution of the different types of related 

marriageso From these studies it is observed that the 

proportion of related marriages is more frequent in the rural 

areas 1 and according to Nehaptian and Khazaneh (1976) 1 more 

than 35% of all marriages in the rural areas are related 9 

while in the urban areas this figure is less than thirty 

percento The reasons for the differential rates are varied 

and interrelatedo The sedentary subsistence economy of the 

rural inhabitants 1 in addition to their geographic isolation 9 

have been influential factors in limiting the choice of mates 1 

and thus restricting marriages to within the same natal and 

residential locality or to neighboring villageso This is 

further substantiated by comparison of the place of residence 

of spouses before marriage in different regions (Table 6.20). 

In Iran parallel cousin marriages 9 ie the the marriage 

of the descendants of two brothers or two sisters 9 is more 

frequent than cross-cousin marriages? ie the children of a 

brother marrying those of a sister. In general. in both the 

rural and urban areas. cousin marriages (particularly union 

-vlith the daughter or son of a paternal uncle)are more frequent 

and highly prescribedo From the tables presented. it is 

observed that the proportion of marriages contracted in the 

paternal family line is more pronounced in the rural areas. 

than in the citieso Primarily according to tradition it is 

usually the females who move to the husbands' localities on 

marriage 1 and therefore become resident in other villages. 

In such conditions. the children will have more contact with 

the paternal relatives. and this is further enforced by two 
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Table 6.21 

DISTRIBUTION OF DIFFERENT TYPES OF CONSANGUINEOUS MARRIAGES 

Type of relation Tehran Torbat (rural) 

Daughter with paternal uncle 25.9 32.5 

Daughter with paternal aunt 10.9 19.3 

Daughter with paternal relative 9.4 18.7 
It 

Total 46.2 61.5 

Daughter of maternal uncle 21.0 12.5 

Daughter of maternal aunt 20.1 18.2 

Daughter of maternal relative 12.7 7.8 

Total 53.8 38.5 

Grand Total 

Source~ Population de L 1 Iran (1974) 

Table 6.22 

DISTRIBUTION OF MARRIAGE RELATIONS OF NIVES WITH HUSBANDS 

_'Kype· of relation City Rural 

Son of paternal uncle 7.54 10.9 

Son of paternal aunt 4.01 /1-014 

Son of maternal uncle 2.42 3.38 

Son of maternal aunt 4.14 3.71 

Other relatives 11.47 13.36 

Unrelated 70.42 64.51 
ot...=o-=-.=--=---.---.'0 --- ~· ~· .:.--o..-..~--.~- ~--..::.___ ~· =~·-

Total 100.00 100.00 

Source: Nehaptian and Khazaneh (1976) 
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other factors~ geographic isolation and restriction of 

movement 9 and secondly the patriarchal system of family life. 

ie the father's decision on the offspring's marriage. This 

latter factor is further enforced by the fact that the children 

marry at an early age and are invariably dependent on the 

parents for subsistence and financial assistance. These factors 

compel and necessitate the union of related individuals and 

further circumscribe the type of relations. 

In the urban areas the dissimilarity between matrilateral 

and patrilateral marriages is smaller 9 due to increased 

population density 9 contact 9 accessibility, education and 

departure from traditions. Table 6.23 presents some figures 

on the association between population size and the frequency 

of related marriages. It is observed that primarily in large 

6ities which have been more influenced by migration from the 

rural areasp traditional customs also prevail at higher freq­

uencies. Studies on migration·have revealed that rural people 

usually migrate to smaller to-vms but are later attracted to 

more urban centresp therefore the proportion of related unions 

are found to be higher in the latter areas (Nehaptian and 

Khazaneh 9 1976). In the rural areas 9 there is no significant· 

difference between the firct three types of localities 9 but 

in the very small settlements where number of households are 

few the proportion of related marriages exceeds forty five 

percent. 

Without doubtp modernization and industrialization 9 in 

addi t:'i.on to more efficient transport sys tOiilSp hn ve a.l to red bo Lh 

the demographic structure and cornponition of thn populH"Liru1. 
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Table 6.23 

PERCENTAGE DISTRIBUTION OF RELATED MARRIAGES BY POPULATION SIZE 

REGIONS 

URBAN 

1~000~000 + 

200p000 = 1~000 9 000 

1009000 - 2009000 

259000 - 1009000 

59000 - 259000 

RURAL 

19500 + 

500 - 19499 

200 ~ 499 

200 or less 

TYPES OF MARRIAGES 

Unrelated 

71.65 

60.75 

75.36 

74.29 

60.11 

62.62 

67.49 

65.39 

54.80 

Related 

38.35 

39.25 

24.64 

2 50 71 

39.89 

37.38 

32.51 

34.61 

45.20 

Source: Nehaptian and Khazaneh (1976) 

Daughter/Son of 

paternal uncle 

5.33 

10.55 

3.49 

5.37 

11.90 

10.54 

9.06 

10.52 

16.07 
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in addition to the behavioural attributes of the population 

in terms of subsistence patterns and kinship structure. More 

contact between the rural and urban areas have been conducive 

to more mobility 9 higher exogamy and consequently diminishing 

consanguinity. It is necessary to emphasize that the rural 

areas have not been affected by these factors in a uniform way. 

Factors such as the extent of geographic isolation 9 topography 9 

altitude 9 vicinity to urban areas and ethnic and linguistic 

proscriptions on marriage must be borne in mind. Even within 

rural soci~ty 9 Ajami (1976) found social stratification with 

which he also associated differential demographic structure. 

No indices of consanguinity per-se are available for 

the shahrestans 9 dehestans or villages in Iran 9 but it is 

speculated to a large extent that due to the factors mentionoa 

above 9 and also the results obtained from the migration analysis 

which indicated low range of movement and small population 

sizes 9 inbreeding coefficients must be quite high 9 although 

inbreeding would vary according to the nature of the rural area. 

It would be extremely useful to investigate inbreeding 

coefficients in villages or clusters of villages situated in 

the more isolated regions 9 ie in the highlands 9 where some 

of the descendants of the ancestral inhabitants of Mazandaran 

reside 9 in addition to the non=indigenous Kurds and Laks 9 

who belong to the sunni sect of Islam and are ethnically alien 

to the Caspian territory and constitute separate founder 

populations. 
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6.4 SUMMARY 

The interesting aspect of the various methods of analysis 

in this chapter has been the concordance in the results obtained. 

In general,both models of migration~whether based on parental 

mobility or surname flow, have revealed some points on the 

population stfucture of Sh. Nowshahr. The pattern of clustering 

of the dehestans, and the bi~division of the total area almost 

invariably on either side of the Chalous River, reflects the 

historical structure of settlements and migration. Unfortunat­

ely documents pertaining to the historical demography of the 

Caspian area are extremely few and fragmentary 9 and thus it is 

impossible to verify the results obtained. However 9 within 

each division. smaller clusters exist which reflect both the 

geographic and the ethnic/linguistic aspects of population 

movement. An example of the latter is the recurrent relation­

ship observed between the dehestans of Baladeh-Kojour and 

Zanouss-restagh in both surname and dialect analyses. 

Conclusively, the analysis on migration pattern within 

Shahrestan Nowshahr, ie between its subdivisions, has revealed 

a population that is not totally panmictic, but composed of 

homogeneous units of villages or clusters of villages structured 

by geographic and cultural aspects of the environment. 



CHAPTER SEVEN 

GENETIC STUDIES IN THE CASPIAN PROVINCES 

7.1 BLOOD GROUP, SERUM PROTEIN AND RED CELL ENZYME 

POLYMORPHISM IN THE CASPIAN LITTORAL 

The estimation of gene frequenciesa genotypes 9 phenotypes 

and their distribution 9 trends and equilibrium provides more 

direct information on the origin of the genes in the populati-

ons 9 in addition to assessing the extent of their localization 

and isolation and deviation from panmixia. 

Direct genetic survey and analysis of gene frequencies 

was impossible in this study 9 but abundant genetic information 

exists on the various regions of Iran 9 within which some 

pertain to the Caspian Littoral. 

Bajatz~deh and Walter (1968 9 l969a) 9 observed in their 

study on the distribution of blood~group frequencies in Iran 

regional differences in the distribution of phenotypes and 

genes (Table 7.1). They divided Iran into six broad geogra-

phical regions: Tehran? North? Northwest 9 West 9 Central and 

Southv and East. For the ABO and Rh systems they found good 

agreement between the expected and observed phenotypic frequen-

cies 9 but noticed some regional differences. They also observed 

a extensive homozygosity in P9 Kell and Duffy phenotypes. The 

differences in the MN system between expected and observed 

proportions in the Northwest and specifically in the North of 

Iran 9 was attributed to restrained panmixiR cnusod by pRrtjclJl.ur 

=327-
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Table 7.1 Regional distribution of blood~groups~serum proteins 

and red cell enzymes in Iran. 

Tehran North Northwest West Ea::st 

ABO Sample 115 73 . 76 110 113 78 
A, 22.9% 16.1% 12.2% 17.5% 18.4% 26.1% 
A a . 3.4 5.9 1.9 4.6 5. 5 7.6 
B 13.7 12.3 19.7 11.9 15.2 13.5 
0 60.0 65.7 66.2 66.0 60.9 52.8 

!:!!ll! Sample 113 58 66 107 109 67 
MS 15.4% 10.6% 16.3% 20.6% 20.2% 16.6% 
Me 44.4 51.5 49.6 44.7 42.6 47.6 
NS 9.9 7.5 2.0 8.4 8.8 5.3 
Ns 30.3 30.4 32.1 26.3 28.4 30.5 

Rh Sample 113 63 68 107 109 70 
cde 32.7% 34.6% 25.3% 37.4% 35.4% 36.5% 
Cde 7.7 8.2 5.8 3.4 2.4 1.9 
cdE 2.2 3.7 o.o 2.3 o.o 0.0 
CDe 36.9 36.5 44.9 41.8 45.7 47.3 
CDE 2.7 1.3 1.5 1.0 3.3 2.9 
cDE 7.2 4.2 12.7 6.5 4.3 4.0 

!!P. Sample 400 179 250 313 245 179 
Hp' 32.4% 31.0% 27.6% 28.2% 26.3% 24.9% 
Hp2 67.6 69.0 72.4 71.8 73.7 75.1 

Gc Sample 385 177 245 308 238 178 
Gc 1 62.1% 65.2% 64.6% 67.8% 65.7% 66.8% 
Gca 37.9 34.8 35.4 32.2 34.3 33.2 

Q_'!!_ Sample 374 169 233 300 231 173 
Gm 1 18.5% 25.4% 20.9% 22.1% 19.5% 18.4% 
Gm'·z. 5.6 7.1 7.6 8.2 7.6 8.1 
Gm'"5 7.6 o.o o.o o.o o.o 0.0 
Gm5 68.3 67.5 71.5 69.7 72.9 73.5 

Central 
Tehran North Northwest West & South East 

!: P+ 71 63.4% 35 60.0% 46 71.0% 73 68.9% 73 68.9% 46 70.:0% 
P- 41 36.6 23 40.0 19 29.0 33 31.1 33 31.1 20 30.0 

Total 112 100.0% 58 100.0% 65 100.0% 106 100.0% 106 100.0% 66 100.0% 
pP 0.395 0.368 0.461 0.442 0.442 0.452 

! .K+ 10 .9.1% 4 6.9% 7 10.9% 2 1.9% 9 8.5% 1 1. 5% 
K- 100 90 • .9 54 93.1 57 87.1 101 98.1 97 91.5 65 98.5 

Total 110 100.0% 58 100.0% 64 100.0% 103 100.0% 106 100.0% 66 100 .p% 
pf(. 0.047 0.035 0.056 0.010 0.043 0.008 

rld..tl 
Fy(a)+ 60 65.2% 44 78.6% 46 78.0% 68 71.6% 59 62.1% 41 66.1% 
Fy(a)- 32 34.8 12 21.4 13 22.0 27 28.4 36 37.9 21 33.9 

Total 92 100.0% 56 100.0% 59 100.0% 95 100.0% 95 100.0% 62 100.0% 

Fy~> 0.410 . 0. 538 0.531 0.467 0.384 0.418 

Ynv 
Inv(l) 98 27.7% 48 28.7% 56 24.7% 64 22.4% 44 19.7% 45 26.8% 
Inv(-1) 256 72.3 119 71.3 171 75.3 222 77.6 - 179 80.3 123 73.2 

Total 354 100.0% 167 100.0% 227 100.0% 286 100.0% 223 100.0% 168 100.0% 

Source: M. Bajat~adeh and H. Walter {1969) 



Table 7 .2 

SANGHVI~DISTANCES 

Tehran 

Tehran 

North 

Northwest 

West 

Central 
& South 

East 

North 

.66 

North 
\lfe st 

0 84 
.76 

Source: M. Bajatzadeh and H. Walter 

West 

.68 

.57 

.73 

(1969) 

Central 
& South 

.68 

.75 

.77 

.48 
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East 

.79 

.79 

.87 

.54 

.45 
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geographical and sociological conditions. The frequency of 

haptoglobin phenotypes and genes showed variation in their 

2 
distribution~ with higher Hp gene frequencies in the eastern 

part of Iran. In additio~ deviations from Hardy-Weinberg 

proportions were also observed in Tehran, North, Northwest 

d u t 'th 1 f h Hpl-l and Hp 2 - 2 • an wes ~ Wl surp uses o omozygous The 

Gc phenotypes and genes were not found to be heterogeneous 

regionally, but North and East Iran showed differences between 

the observed and expected proportions. No differences for the 

Gm gene in the six regions were observed. 

In order to distinguish any marked regional or ethnic 

genetic differences within the country, they applied Sanghvi's 

Distance test, which showed some regional dissimilarities in 

the gene distribution~ specifically for the Kurds in the North-

west who showed the largest genetic distance from the rest of 

the population (Table 7.2). In general, they assessed no signi-

ficant genetic heterogeneity among the six divisions, and 

Kirk et al (1977) attributed this to their sampling technique, 

in which each of their regions constituted large areas consis-

ting Qf various ethnic groups, and therefore the detection of 

regional heterogeneity was inhibited. 

A more extensive serological study on the Caspian Littoral 

was carried out by Kirk et al (1977) as part of an epidemiolog­

ical survey of esophageous cancer (Table 7.3 - 7.5). They 

divided the Caspian Littoral into six regions, extending from 

the west to the eastern shoresv by combining some of tho 

a.dministra ti ve di:3 tricts ( Shahres tan A). Their rosu l tn in d .i r!:t Led 

that the Caspian area was not homogeneous geo[t,raph:Lcally o.nrl 
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Table 7.3 Phenotypes and gene frequencies for 

blood-groupsDserum proteins and red 
cell enzymes in the 6 Caspian regions 

SYSTEH AREA 1 AREA 2 AREA 3 

ABO 

A• 57 36.5% 16 37.2% 18 33.9% 
A a, 6 3.9 3 7.0 0 o.o 
B 37 23.7 13 30.2 7 13.2 
A1B 10 6.4 2 4.7 2 3.8 
A2.B 2 1..3 0 o.o 1 1.9 
0 44 28.2 9 20.9 25 47.2 

Total 156 100,0% 4.3 100.0% 53 100.0% 

AI 24.7% 24.3% 21.1% 
A2. 3.6 5.0 1.2 
B 17 • .3 19.9 9.9 
0 54·4 50.8 67.8 

100,0% 100.0% 100.0% 

Rh 
Rh+ 134 93.7% 37 86.1% 51 96.2% 
Rh- 9 6 • .3 6 13.9 2 3.8 

Total 143 100.0% 43 '100. O% 53 100.0% 

Rh 74.9% 62,6% 80.6% 
rh 25.1 37.4 19.4 

100.0% 100.0% 100.0% 

--~ 
Sec. 83 54.3% 25 52,1% 22 50.0% 
Non-sec. 70 45.7 23 47.9 22 50.0 

Total 153 100,0% 48 100.0% 44 100.0% 

Se .32.4% 30.8% 29 • .3% 
se 67.6 69.2 70.7 

100.0% 100.0% 100.0% 

!!I1. 
1.,1 5 3.3% 0 0.0% 2 j,B% 
2-1 56 36.6 11 28.9 17 32.7 
2-2 91 59.5 27 71.1 .33 6.3.5 
"O" 1 .. 0.6 0 o.o 0 o.o 
Total 15.3 100.0% 38 100.0% 52 100.0% 

Hp• 21.7% 14.5% 20.2% 
Hpa 78.3 0 85.5 79.8 

100.0% 100.0% 100.0% 

f!P9D 
A 139 89.7% 47 92.2% 51 96.2% 
AC 16* 10.3 4 7.8 2 3.8 

Total 155 100.0% 51 100.0% 53 100.0% 

PGDA 94.8~ 96.1% 98.1% 
PGDC 5.2 .3.9 1.9 

' 100.0% 100.0% 100.0% 
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Table 7. 3 

SYSTEM AREA 1 AREA 2 AREA 3 

AK 
1-1 140 90.3% 38 86.4% 51 96.2% 
2-1 15 9.7 6 1).6 2 3.8 
2-2 0 o.o 0 o.o 0 o.o 
Total 155 100.0% 44 100.0% 53 100.0% 

AK 1 95.2% 93.2% 98.1% 
AKa 4.8 6.8 1.9 

100.0% 100.0% 100.0% 

AcPh 
A 24 15.5% 8 18.2% 7 13.2% 
AB 65 41.9 24 54.5 26 49.1 
B 59 )8.1 11 25.0 20 37.7 
AC 2 lo3 0 o.o 0 o.o 
BC 5 3.2 1 2.3 0 o.o 
Total 155 100,0% 51 100.0% 53 100.0% 

pi" 37.1% 45.5% 37.7% 
pb 60.6 53.4 62.3 
pC 2.3 1.1 0.0 

100.0% 100.0% 100.0% 

G6PD 
Males B+ 81 98.8% 18 85.7% 23 82.1% 

B~ 1 lo2 3 14.3 5 17.9 

Total 82 100.0% 21 100.0% 28 100.0% 

Males Gd+ 98.8% 85.7% 82.1% 
Gd~ 1.2 14.3 17.9 

100.0% 100.0% 100.0% 

Females B+ 71 97.2% 22 95.7% 24 96.0% 
B int. 1 1.4 1 4.3 0 0.0 
B- 1 1.4 0 o.o 1 4.0 

Total 73 100.0% 23 100.0% 25 100.0% 

Females Gd+ 97.9% 97.8% 96.0% 
Gd- 2.1 2.2 '·. 0 

100.0% 100.0% 100.0% 

ill 
1-1 125, 80.7% 38 86.4% 37 69.H% 
2-1 27 17.4 6 13.6 16 JO.:.! 
2-2 3 1.9 0 o.o 0 0.0 

Total 155 100.0% 44 100,0% 53 100.0% 

ADA 1 
89.4~ 93.2% 84.9% 

ADA a 10.6 6.8 15.1 

100.0% 100.0% 100.0% 

PGM.o 

1~1 49 31.6% 20 45.5% 18 JJ.9% 
2 .. 1 88 56.8 22 50.0 25 1,7. 2 
2 .. 2 18 1L6 2 4.5 9 17.0 
6-1 0 o.o 0 o.o 1 l.'} 

Total 155 100.0% '·'· 100.0% .53 100.0% 

PGM 1
1 60.0% 70.5% 58.5% 

PGf1n, 40.0 29.5 f.0.6 
. PGM 61 o.o o.o (). ') 

---~·-·--· .. 
]00,0% 100 .o:~ l.OO.ll:t 
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SYSTEM AREA 1 AREA 2 AREA 3 

GPT 
1-1 47 30.3% 9 20.5% 19 35.8% 
2-1 73 47.1 26 59.1 26 49.1 
2-2 35 22.6 9 20.4 8 15.1 

Total 155 100.0% 44 100.0% 53 100.0% 

GPT 1 53.9% 50.0% 60.4% 
GPT2. 46.1 50.0 39.6 

100.0% 100.0% 100.0% 

----------------------------~--------------------------------------------

SYSTEM AREA 4 AREA 5 AREA 6 

ABO 
A, 18 25.7% 16 18.4% 18 36.7% 
A a 3 4.3 2 2.3 0 0.0 
B 19 27.2 15 17.2 10 20.4 
A,B 4 5.7 4 4.6 0 0.0 
AzB 0 o.o 1 1.2 1 2.0 
0 26 37.1 49 56.3 20 40.8 

Total 70 100.0% -· 87 100.0% 1,9 100.0% 

A, 17.4% 12.2% 20.8% 
A;t 2.7 1.9 1.3 
B 18.2 12.2 12.1 
0 61.9 73.7 65.7 

100.0% 100.0% 100.0% 

Rh 
Rh+ 63 90.0% 66 76.7% 44 89.8% 
Rh- 7 10.0 20 23.3 5 10.2 

Total 70 100.0% 86 100.0% 49 100.0% 

Rh 68.4% 51.8% 68.1% 
rh 31.6 48.2 31.9 

100.0% 100.0% 100.0% 

Se 
Sec. 50 64.1% 45 51.1% 35 68.6% 
Non-sec. 28 35.9 43 48.9 16 31.4 

Total 78 100.0% 88 100.0% 51 100.0% 

Se 40.1% 30.1% 44.0% 
ae 59.9 69.9 56.0 

100.0% 100.0% 100.0% 

.J!P. 
1-1 1 1.6% 3 3.6% l J. ?% 
2-1 2/, 39.3 )0 35.7 28 I,(,. 'I 
2--2 36 59.0 /,8 57.1 31 51. (l 
IIQII 0 0.0 3 3.6 0 o.o 

Total 61 100,0% 81, 100.0% 60 100.0% 

Hp' 21.3% 22.2% 25.0% 
. Hp' '78.7 77.8 75.0 

100,0% 100.C% 100.0% 
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SYSTEM AREA 4 AREA 5 AREA 6 

6PGD 
A 60 93.?% 84 9?.?% 61 100.0% 
AC 4 6.3 2 2.3 0 0.0 

Total 64 100.0% 86 100.0% 61 100.0% 

PGDA 96.9% 
' 

98.8% 100.0% 
PGDc 3.1 1.2 o.o 

100.0% 100.0% 100.0% 

AK 
1-1 58 90.6% ?0 81.4% 55 90.2% 
2-1 5 ?.8 16 18.6 6 9.8 
2-2 1 1.6 0 o.o 0 o.o 
Total 64 100.0% 86 100.0% 61 100.0% 

AK 1 94.5% 90.?% 95.1% 
AK~ 5.5 9.3 4.9 

100.0% 100.0% 100.0% 

AcPh 
A 3 4.?% 8 9.3% 5 8.2% 
AB 31 48.4 44 51.1 23 3?.? 
B 30 46.9 30 34.9 32 52.5 
AC 0 0,0 1 1.2 0 o.o 
BC 0 ' o.o 3 3.5 1 1.6 

Total 64 100.0% 86 100.0% 61 100.0% 

p& 28.9% 35.5% 27.1% 
pb 71.1 62.2 72.1 
pC: 0.0 2.3 0.8 

100.0% 100.0% 100.0% 

G6PD 
Males Bt 28 87.5% 36 83.7% 29 93.5% 

B- 4 12.5 7 16.3 2 6.5 

Total 32 100.0% 43 100.0% 31 100.0% 

Males Gdt 87.5% 83.?% 93.5% 
Gd- 12.5 16.3 6.5 

100.0% 100.0% 100.0% 

Females B+ 28 90.3% 40 93.0% 29 96.7% 
B int. 2 6.5 2 4.7 1 3.3 
B- 1 3.2 1 2.3 0 0.0 

Total 31 100,0% 43 100.0% 30 100.0% 

Females Gd+ 93.5% 95.3% 98.3% 
Gd- 6.5 4.7 1.7 

100.0% 100.0% 100.0% 

ADA 
1~1 43 67.2% 67 ?7.9% 51 83.6% 
2nl .1.9 29.? 16 18.6 10 16 ·'· 2.,2 2 3.1 3 3.5 0 o.o 
Total 61, 100.0% 86 100.0% 61 100,0~ 

ADA 1 82.0% 87.2% ?1.8% 
ADA 2 18.0 12.8 8.2 

100.0% 100.0% 100.0% 
! 

' 
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SYSTE~I AREA 4 

PGM 
1~1 .36 56.2% 
2-1 22 34.4 
2-2 6 9.4 
6-1 0 o.o 

Total 64 100,0% 

PGM'• 73.4% 
PGM 2 a 26.6 
PGM~, 0.0 

100.0% 

GPT 

1-1 23 35.9% 
2-1 32 50.0 
2-2 9 14.1 

Total 64 100.0% 

GPT 1 60.9% 
GPT2. 39.1 

-~--~--... 

100.0% 

* 
+ 

Includes one AR 
Includes one R allele 
Includes one 8-1 

" Includes one 8 allele 

Area 1: 

Area 2: . 

Area 3: 
Area 4: 

Gonbad 
northern Gorgan 
southern Gorgan, Behshahr, Sari 
Babol. Shahi. Amol 

335 
AREA 5 AREA 6 

34 39.5% 27 44.3% 
40 46.5 24 39.3 
11 12.8 10 16.1, 

1 1.2 0 0.0 

86 100.0% 61 100.0% 

63.4% 63.9% 
36 .o 36.1 
0.6 o.o 

100.0% 100.0% 

31 36.1% 28 45.9% 
37 43.0 19 31.2 
18 20.9 14 22.9 

86 100.0% 61 100.0% 

57.6% 61.5% 
42.4 38.5 

100.0% 100.0% 

Area 
Area 

5: 
6: 

Shahsavar, Rudsar, Rudbar, Rasht, Langarud, Bandar-Pahlavi 
Tavalesh, Astara 

Source: R.L. Kirk et al. (1977) 

0 
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Table 7.4 

SYSTEMS IN WHICH POLYMORPHIC VARIATION WAS NOT OBSERVED 

System Number tested 

Transferrin 447 

Albumin 448 
Caeruloplasmin 448 
Protease inhibitor 412 

Haemoglobin 463 

Diaphorase 463 
Malate dehydrogenase 463 
Phosphoglucomutase (locus 2) 463 
Superoxide dismutase 463 
Lactate dehydrogenase 463 

Isocitrate dehydrogenase 463 
Peptidase A 463 
Paptidase B 463 
Peptidase C 463 
Peptidase D 463 

Phosphohexose isomerase 463 
Phosphoglycerate kinase 463 

Source: RoLo Kirk et alo (1977) 



Table 7.5 

11 RARE 11 VARIANTS IN THE CASPIAN LITTORAL DETECTED 

ELECTROPHORETICALLY 

System Variant phenotypes and 

Hb 1 AD ( 1) 9 1 DD ( 5 ) 
Diaphorase~~ 2 2-1 ( 5) 

MDH 1 5-l ( 5) 

PGM 9 
2 4 9-1 ( 1) 

Superoxide dismutase 4 2-1 (1) 

LDH 1 Calcutta-1 (2) 
Peptidase A* 3 2-1 (1 )p 1 2-2 ( 1) 

Peptidase B~~ 1 2-1 ( 1 ) 9 1 3-1 ( 4) p 
1 2-1 ( 6) ; 1 3-1 (6) 

Peptidase c ,~ 1 3-1 ( 6) 

Peptidase D'L " 2 3-1 ( 4) ; 1 3-1 ( 5) 

PHI 3 3-1 ( 1) ; 1 3-1 ( 3 ) ; 
3 3-1 ( 5) 

Caeruloplasmin 1 BCnh (1); 1 AB ( 1) ; 

2 BCnh ( 5) ; 1 AB ( 5 ) ; 
Protease inhibitor 1 MS ( 6) ; 1 MS ( 4) ; 
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locality 

1 BC ( 5) 

1 FM ( 4 ) 

·* Designations based on comparison with published descriptions 

only. 

Source~ R.L. Kirk et al. (1977) 

( ) 
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ethnicallyv and was genetically heterogeneous. 

The ABO blood-group frequencies corresponded closely to 

the Bajatzadeh and Walter (1969a) region of North of Iranp and 

was also within the ranges of phenotypes and gene frequencies 

generally found for Iranians. They noticed marked variation 

between the six regions for the Rh negative gene 9 with a mean 

value of e~en percent. 

Of the serum proteinsp only the Haptoglobin gene was 

found to be polymorphic: the Hp2 allele showed a relatively 

high frequency 9 and only four individuals showed the HpO genep 

of which three occurred in the Persian-speaking region (South 

and East of Gilan and West of Mazandaran)p and this was attrib-

uted to the prevalence of tropical diseases which are more 

frequent and common in this section. 

For the red-cell enzymesp six were found to be polymorphic 

and showed regional variationp and the hemoglobins and other 

systems were either monomorphic or revealed the presence of 

sporadic variants. The 6PGD (6-Phosphogluconate-dehydrogenase) 

system showed an apparent cline for the PGDc allele declining 

from 5.2% in the East to 0.0% in the West. G6PD (glucose-6-

phosphogluconate dehydrogenase) deficiency in their study ranged 

from 1.2% to 17.9% for malesp and 1.7% to 6.4% for femalesp 

with a marked difference in frequencies between low values in 

the most eastern and western regions and high values in between; 

these high values were attributed to the past incidence of 

malaria. Their results on G6PD deficiency also corresponded 

to earlier work by Beaconsfield and Rainsbury (1968) and 

Miyashita et al (1975)~ in support of the theory that G6PD 
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deficient individuals are protected against malaria infection. 

Their analysis for the hemoglobinopathies showed one hetero­

zygote for HbD and one homozygous for HbDD. 

Using Morton et al's (1971) genetic distance analysis 

(Table 7.6) 9 they observed that the six regions were genetic­

ally distinct 9 with no correlation between geographic location 

and genetic distancep and attributed the heterozygosity to 

ethnic origin and dispersion. 

They further analyzed the data according to linguistic 

affiliations to assess genetic relationship (Table 7.7)~ the 

Turkish dialect being spoken in East Azarbaijan and north of 

Gilan; Persian dialects (Mazandarani and Gilaki) in Gilan and 

Mazandaran; Turkoman in east Mazandaranp Gorgan and northern 

Khorassan. It is not indicated whether any significant hetero­

geneity in language and dialect affiliations exist 9 but in 

general they argue for regional variation in ethnicity and 

language in the Caspian area. 

Ohkura et al (1984) carried out an extensive serological 

study on the two predominant population of the Caspian 9 the 

Mazandarani and the Gilani as part of their survey on the 

distribution of the 1 Acatalasemiav gene. This gene is mainly 

distributed in Asian populations and has Mongoloid origin. 

Their choice of the area was mainly due to the fact that the 

Caspian region has been greatly influenced by historical 

immigrations from Central Asiap with a preponderance of 

Mongoloid types in the north-east of the Caspianp Mazandaran 9 

Gorgan and parts of Khorassanp and with Caucasoid influence 

mainly in the north-west of the Caspian. 
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MORTON'S 8 VALUES FOR GENETIC DISTANCES BETWEEN SIX AREAS 
IN THE CASPIAN LITTORAL 

Area Area Area Area Area 
Area 2 3 ,, 4 5 6 

1 0.007 0.008 0.007 0.012 0.006 
2 0.010 0.007 0.007 0.010 

3 0.007 0.013 0.008 

4 0.008 0.003 

5 0.009 
6 

Source: R.L. Kirk et al. (1977) 
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PERCENTAGE GENE FREQUENCIES FOR BLOOD 2 SERUM PROTEIN AND RED 
CELL ENZYME SYSTEMS FOR THREE LINGUISTIC GROUPS IN THE 
CASPIAN LITTORAL 

System 

Blood groups 
ABO 

Rh 

Se 

A, 
A2 
B 
0 

Rh 
rh 
Se 
se 

Serum proteins 
Hp Hp 1 

Hpz. 

Red cell enzymes 
6GPD PGDA 

PGDC 
PGD 8 

AK AK 1 

AK 2 

AcPh pb 
p& 
PC 

G6PD Male Gd+ 
Gd-

G6PD Female Gd+ 
Gd= 

ADA ADA1 

ADA2. 
ADA8 

PGM PGM\ 
PGM2.r 
PGM~ 

GPT GPT 1 

GPTz. 

Source~ R.L. Kirk et al. 

Turko man 

24.9 
4.0 

17.6 
53.5 
75.0 
25.0 
32.6 
67.4 

94.9 
l~-o8 
0.3 

95.2 
4.8 

60.6 
37.1 
2.3 

98.8 
1.2 

97.9 
2.1 

89.4 
10.3 

0.3 
60.0 
40.0 
0.0 

53.9 
46.1 

(1977) 

Turkic 

23.8 
0.0 

11.1 
65.1 
61.6 
38.4 
42.3 
57.7 

99.2 
0.8 
0.0 

96.9 
3.1 

65.6 
31~ 0 ,4. 
o.o 

94.4 
5.6 

100.0 
o.o 

92.2 
7.8 
0.0 

70.3 
29.7 

0.0 

57.8 
42.2 

Persian 

16.8 
1.7 

13.6 
67.9 
63.2 
36.8 
33.3 
66.7 

97.6 
2.4 
0.0 

93.5 
6.5 

63.9 
35.0 
1.1 

83.6 
16 0 ,4. 

95.2 
4.8 

85.6 
14.4 
o.o 

66.0 
33.8 
0.2 

58.5 
41.5 
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In their study (Table 7.8) they observed no significant 

differences in the frequency of the 1acatalasemia 1 gene in 

Mazandaran and Gilan 9 but the frequencies were high in both 

populations 9 indicating influence by the successive gene flo\v 

from Asia and Central Asian populations. They postulate that 

these two populations served as a borderline between Mongolian 

and European infiltration. 

In the blood~groups 9 they noticed significant differences 

between the two populations in phenotypic frequencies of Rh, 

Duffy and Kell~ for the Rh system 9 the Mazandarani showed a 

w higher frequency of CDe. cDe and lower frequencies for C De 

a and CDE, and also for Fy and K. Both populations showed low 

frquencies of the A gene 0.17 and B gene 0.16. and high frequen­

cies of the 0 gene 0.68 9 M gene 0.66 and S gene 0.38. The 

frequency of P1 was 0.42 on average. and for the Lua gene it 

was .005 in Gilan. which was within the range of those in Asian~. 

The Dia gene.which is considered essentially a Mongolian 

character.was present in one individual among 154 Mazandaranis 

and not found in Gilanis. 

For the G6PD system 9 all specimens showed the B phenotype. 

and eleven cases of G6PD deficient individuals were found 

(males 8.6% and females 2.7%). The frequency of the gene was 

found to be similar to those of Moslems in Iran found by 

Bowman and Walter (196lb), Bowman and Ronaghy (1967) and Kirk 

et al (1977). The frequency of PGM (phospho~glucomutase) was 

found to be between the Mongoloid population and those of South 

and South~east Europe. The Pc (acid phosphatase) gene was 

observed. but at a low frequency. indicating the influence of 
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Table 7o8 Phenotypes and gene frequencies for 
bloodpserum protein and red cell enzyme 
·groups in Mazandaranian and Guilanians 
in Iran o 

SYSTEM MAZANDARAN IANS GUILANIANS TOTAL 

CATALASE 
Screened, n 1043 993 2036 
Hypocatalesemics,n 7 5 12 
Hypocata1esemics,% 0.671 0.503 0.589 
Gene Frequency 0.0034 0.0025 0.0029 

ABO 

0 196 44.2% 133 46.5% 329 45.1% 
AI 87 19.6 62 21.7 149 20.4 
At. 27 6.1 15 5.2 42 5.1 
B 114 25.7 63 22.0 177 24.3 
A1B 12 2.7 7 2.5 19 2.6 
Aa.B 7 1.6 6 2.1 13 1.8 

Total 443 100,0% 286 100~0% 729 100.0% 

0 0.677 0.699 0.677 
A, 0.120 0.130 0.124 
A a 0.039 0.037 0.042 
B 0.164 0.143 0.156 

MNSs 
MSS 40 11.0% 13 8.1% 53 10.1% 
MSs 70 19.3 28 17.5 98 18.8 
Mss 50 13.8 27 16.9 77 14.8 
MNSS 20 5.5 11 6.9 31 5.9 
MNSs 69 19.], 39 24.4 108 20.7 
MNss 74 20.4 26 16.2 100 19.2 
NSS 2 0.6 0 0.0 2 0.4 
NSs 16 4.4 6 3.7 22 4.2 
Nss 21 5.8 10 6.3 31 5.9 

Total 362 100.0% 160 100.0% 522 100.0% 

MS 0.303 0.283 0.298 
Ms 0.364 0.380 0.)68 
NS 0.082 0.095 0.085 
Na 0.251 0.242 0.249 

!ill 
ccdee 29 7.1% 20 10.2% 1,9 8.1% 
ccDee 9 2.2 2 1.0 11 1.8 
ccDEE 9 2.2 7 ).6 16 2.6 
ccDEe 46· 11.3 27 13.7 73 12.1 
Cedes 8 2.0 4 2.0 12 2.0 
CeDes 135 33.1 43 21.8 178 29.4 
CcDEe 72 17.6 40 20.3 112 18.5 
CCDee 97 23.8 42 21.3 139 23 .o 
CCdee 0 o.o 0 o.o 0 0.0 
CcDEE 0 o.o 1 0.5 1 0.2 
CCDEe 1 0,2 J 1.5 4 0.7 
C"'cDee 0 o.o 5 2.5 5 0.8 
C"'cDEe 0 o.o 0 0.0 0 o.o 
C.,..CDee 2 0.5 3 1.5 5 0.8 
C"'CDEe 0 o.o 0 o.o 0 o.o 

Total 408 100.0% 197 100.0% 605 100.0% 

cde 0.284 0.304 0.292 
Cde O.OJJ o.on 0.032 
oDe 0. 01.1 0.015 0.0)1 
CDe 0.1,?1 0.412 0.1.53 
cwoo 0.002 0.020 O.OO!l 
oDE 0.003 0.016 0.01? 
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Table 7.8 (continued) 

SYSTEM MAZAN DAR AN IAN S GUILANIANS TOTAL 

f 
p, 303 68.6% 217 63.1% 520 66.2% 
Pa 139 31.4 127 36.9 266 33.8 

Total 442 100.0% 344 100.0% 786 100.0% 

P, 0.439 0.392 0.418 

DUFFY 
Fy(a+) 204 66.5% 178 77.4% 382 71.1% 
Fy(a-) 103 33.5 52 22.6 155 28.9 

Total 307 100.0% 230 100.0% 537 100.0% 

FyQ. 0.421 0.525 0.463 

gg 
K+k- 0 0.0% 1 0.6% 1 0.2% 
K+k+ 9. 3.2 17 9.6 26 5.7 
K-k+ 273 96.8 159 89.8 432 94.1 

Total 282 100.0% 177 100.0% 459 100.0% 

!{ 0.016 0.051 0.029 

.!2l1illQ 
Di(a+b-~ 0 0.0% 0 o.o% 0 0.0% 
Di(a+b+ 1 0.6 0 o.o 1 0.) 
Di(a-b+ 153 99.3 207 100.0 360 99.7 

Total 154 100.0% 207 100.0% 361 100.0% 

DiA 0.003 0.000 0.001 

KIDD 
Jk(b+) 67 78.8% 106 71.1% 173 73.9% 
Jk(b-) 18 21.2 43 28.9 61 26.1 

Total 85 100.0% 149 100.0% 234 100.0% t 
Jkl> 0.540 0.463 0.490 . 

f: 
~~ 

LUTHERAN 

t Lu (a+) not tested 2 0.9% 
Lu (a-) 222 99.1 

f.-Total 224 100.0% 
~ Lua 0.005 t; 

G6PD r 
Obs.males .39 42 81 I 

~ 

Obs.females 53 57 110 ~ 

? 8 1 9 

f" Total 100 100 200 

m.Gd- 5 12.8% 2 4.8% 7 8.6% ! f.Gd .. 0 0.0 3 5.3 3 2.7 
? Gd- 0 1 1 

Total 5 5.0% 6 6.0% 11 5.5% f I 
•· I 

! 
tJ r 
r: 
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SYSTEM MAZANDARANIAN GUILANIAN TOTAL 

PGM1 
1-1 67 59.8% 60 59.4% 127 59.6% 
2-1 30 26.8 28 27.7 58 27.2 
2-2 15 13.4 13 12.9 28 13.2 

Total 112 100.0% 101 100.0% 213 100.0% 

PGM 1 0.732 0.733 0.732 
PGM:t. 0.268 0.267 0.268 

AcP1 
AA 15 17.8% 8 14.8% 23 1.6.7% 
BA 28 33.3 11 20.4 39 28.3 
BB 36 42.9 34 63.0 70 50.7 
CA 0 o.o 0 o.o 0 0.0 
CB 5 6.0 1 1.8 6 4.3 
cc 0 o.o 0 0.0 0 o.o 
Total 84 100.0% 51, 100.0% 1.38 100.0% 

p4 0. 3.~5 0.250 0.308 
pb 0.625 0.?41 0.670 
p& 0.030 0.001 0.022 

!!.2 
1-1 44 8.7% .37 7.3% 81 8.0% 
2-1 201 39.6 212 41.7 413 40.6 
2-2 263 51.? 259 51.0 522 51.4 

Total 508 100.0% 508 100.0% 1016 100.0% 

Hp' 0.284 0.281 0.283 
Hp& 0.?16 o. 719 0.?1? 

Tf, 
BC 0 0.0% 0 0.0% 0 0.0% 
cc 518 99.6 504 98.6 1022 99.1 
CD 2 0.4 6 1.2 8 0.8 
DD 0 0.0 1 0.2 1 0.1 

Total 520 100.0% 511 100.0% 1031 100.0% 

Tfc 0.9981 0.9922 0.9?51 
Tf 0 0.0019 0.0078 0.0049 

Gc 
1-1 not tested 101 56.?% 
2-1 69 38.8 
2-2 8 4.5 

Total 1 ?8 100.0% 

Gc 1 0.?61 
Gci?. 0.239 

Source: K. Ohkura et a1. (1984) 
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Caucasoids in Iranp Pc is high among Caucasiansp but the 

b relatively high frequency of the P allele suggested Mongoloid 

influence. 

For the serum proteins 9 the Hp 2 (Haptoglobin) was closer 

to Mongoloids (0.65 - 0.73) than to the Caucasoids (0.58 -

0.62). The Tf (Transferrin), Tfc was estimated as 0.995, 

Tfb was not found and Tfd was 0.0049, which. is found to be 

relatively high since Asian populations have a relatively 

higher Tfd gene frequency than the European, thus an indic­

ation of Caucasoid influence. The Gc (Group specific comp­

onent) was found to be similar to the Caucasian. 

In general 9 they observe that the gene frequencies of 

acatalasemia, MNSs 9 P, Lu 9 Hp and Tf are similar to the 

Mongoloid population 9 while the genes for A
1

A2 BO, Rh, Fy, 

K, Jk 9 Gc are close to the Caucasian population. AcP1 and 

PGM
1 

wre found to be between the two, and for the Diego, 

G6PD and Nya systems they did not have any conclusive inform-

ation. The authors emphasise the influence of both Mongol~ 

oid and Caucasian populations 9 but argue for greater influence 

by the former. 

In general the serological and genetic surveys of the 

Caspian Littoral indicate regional variation in gene frequencies, 

and these are attributed to micro-evolutionary processes such 

as natural selection and genetic drift 9 historic immigration 

to the area 9 and the ethnic/linguistic diveraitieo of tho 

various populations. 

The information is extremely informative and instructive 

for further researchp specifically in factors such as the 
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distribution of language/dialect 9 past migrations and origins 

and destinations of genesv but there are also other factors 

which necessarily need to be accounted for and emphasized" by 

identifying the section of the population which was typed and 

examined for blood-group and other polymorphisms 9 in terms of 

urban and rural areas; the extent of geographic and cultural 

(ethnic and linguistic) isolation of the populatiOE in the 

more remote geographic regions of the Caspian, ie on the 

mountains and valleys of the Alborz ranges; the distinction 

between the autochtonous population and the numerous resettled 

groups from Azarbaijan and Kurdistan; the differential demogra­

phic structure in terms of population size and densityp fert­

ility and mortality differentials 9 mating patterns and the 

extent and range of local genetic migration. 

Overlooking large areas in terms of genetic Atructure 

necessary obliterates the effects and consequences of gonotic 

drift and deviation of gene frequencies from that expected 

under random mating and panmixia 9 and of local selection. 

Although genetic studies constitute direct methods of assessing 

the gene structure of populations 9 demographic and migrational 

attributes are also of importance for understanding the basis 

for the observed polymorphisms. 

The observed proportions of heterozygotes and homozygotes 

for specific genes can either be explained by the effects of 

natural selection 9 and if selection is not geographically 

differentialp then by the complex interaction of geo-topograph­

icalp cultural and demographic structure. Thus it would be 

more instructive and informative to study the genetic structure 
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of the Caspian Littoral at smaller territorial levels where 

the actual Mendelian population can be delineated. and this 

would only be possible if a demographic survey is also under-. 

taken which will account for the numerous factors that interact 

to produce the gene complex within a population and their 

relationship with other populations. This is in effect studying 

the genetic effect of dividing populations into subgroups. 

7.2 BLOOD-GROUP POLYMORPHISMSg NATURAL SELECTION AND GENETIC 

DRIFT 

Most anthropological traits are not distributed homogene­

neously and show gradients in geographic distribution. related 

to specific environmental parameters like climate, topography. 

biotope. subsistence pattern. food supply, infectious diseases 

and social and kinship structure. The causes for the observed 

polymorphisms in genetic characters and serological markers 

and their differential regional distribution are due to evolut­

ionary factors like migration. natural selection and genetic 

drift. 

The function of the blood~groups are mostly attributable 

to immunological factors. Blood-groups reflect the differences 

in the antigenic~structure of human organism. The antigen­

antibody system of an organism is its chief defense against 

foreign pathogens. and differences in this system may also lead 

to differential response to some diseases. Chemically and 

serologically the blood~group specific structure of protozoa, 

bacteria and various other pathogens. helminths and micro-
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organisms are close to but not identical with those of 

human blood group 9 and thus host-antigen polymorphism has been 

an effective defense mechanism where a large variety of antigens 

are advantageous in host populations in contrast to monomorphic 

state (Livingstonep 1971D Mourantp 1973). 

The constant exposure of populations to a disease with a 

high mortality rate renders selection in favour of the genetic 

characters in the host which increase resistance and fitness. 

In such situations 9 the favoured allele will approach fixation 

in the population and is maintained at a high frequency 9 but 

also kept short of complete fixation by recurrent mutation and 

by the influence of other selective factors which favour other 

gene combinations (Athreya and Coriellp 1967). Thus thoro in 

a complex interplay among several loci as the result of' var~i_r!d 

ecological and behavioural ch~racteristics of the environment, 

leading to the current distribution of the various polymorphisms. 

The interaction between different genes at a population 

level are illustrative of the important role that natural select­

ion plays in the maintenance of the genetic load of human popul­

ations9 since selection acts differentially on populations with 

different genetic constitutions and different ethnic and cultur­

al backgrounds. Other than ecological and genetic (biological) 

factors responsible for the observed polymorphisms 9 other envi­

ronmental factors like demographic structure 9 kinship pattern 

and consanguinity can counteract selective agents for the 

accumulation of certain genes. 

Anemia is the most frequent disease of the Caspian Littoralo 

and it is primarily caused by helminthic diseases (hookworm) 
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and iron deficiency (Amini et al 9 1967). The pathlogical 

situation in the Caspian area is the combined result of 

helminthic endemicity, microbial infection, abundance of enteric 

wormsp dietary deficiency and imbalancep precocity and conse­

cutive pregnanciesp social and tradional attributes and genetic 

disorders such as G6PD deficiencyp abnormal hemoglobins and 

the incidence of favism. Sheba (1952) noticed the relationship 

between hookworm and anemia in Mazandarani patients 9 and 

Kajhan (1953) observed 196 cases of hookworm from a survey of 

335 peoplep and 39 of the cases were reported as anemic (cited 

by Amini et al 9 1967). 

Amini et al (1967) observed that 46.6% of the total rural 

coastal population were anemic 9 and of these 98% showed a 

tendency to 'hypochromic microcytic' (iron deficiency) anemia 9 

while the incidence in the mountain villages was only 5.5%. 

In their survey they observed that 75.7% of the population had 

hookwormp and the incidence was much higher (90 - 100%) in 

those aged ten years and above. Nuyken (1954) and Pouya ot al 

(1958) were the first to observe thalassemia in patients in 

the east of the Caspian 9 inhabited by Turkomans and in the 

north of Iran 9 and reported both heterozygous and homozygous 

forms for the mutant hemoglobin genes• nine cases of homozygous 

thalassemia (0.7%) were observed by them 9 all of which were 

below ten years of agea Emami and Wadsworth (1965) attributed 

anemia in the west of Mazandaran to iron~deficiencya 

Amini et al (1967) found a distinct relation between the 

severity of hookworm infection and low hemoglobin levels in ull 

ages except for the (1-4) years age groups (FiRa 7al). They 
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Figure 7.1 

Relationship between hemoglobin values and severity of 

hookworm infection (the number of cases in each group 

indicated in parantheses) in the Caspian Area. 
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estimated the mean hemoglobin level in the mountain people 

as 14.2 grams~ while it was only 10.8 grams for the coastal 

people 9 and they attributed these indices to the differences 

in the dietary habits in the two habitats. The coas~al people 

consume plenty of rice~which inhibits iron absorption~ while 

the mountain people,whose diet consist of dairy products and 

pulses rich in ironphave a more balanced diet. The total serum 

protein in both populations were found to be between normal 

limits and was not considered as an aetiology for the iron­

deficiency disease. They also observed 29.1% of G6PD do.fj_cjr;nr:y, 

and they attributed the incidence of hemolysis in those 

individuals to the consumption of fava beans. A higher percon­

tage of G6PD deficiency was found in the mountain people, in 

addition to a higher frequency of the Rh negative gene (30.0%). 

and also it showed differences in the frequencies of the ABO 

system from the founder population. These characteristics of 

the mountain people were attributed to their geographic isola­

tion9 low population sizes and the effects of inbreeding (Fig. 

7.2 ~ 7.3). 

Numerous population surveys have reported data on tho 

high f~~uencies of certain mutant genes associated \vith spcific 

diseases or susceptibility to environmental factors. One of 

the most thoroughly studied is the association of the red blood 

cell defects to the past incidence of malaria (Plasmodium 

falciparum)o Both the distributional and biochemical evidence 

support the theory of the higher than usual frequencies of 

erythrocytic defects as the result of malaria endemicity. 

Glucose-6-phosphato-dehydrogenase is the first enzymo or 
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Figure 7. 2 

Percentage of G.6.P.D. Deficiency among male inhabitants 

of coastal and mountainous regions of the Caspian area (1966). 
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the Pentose-Phosphate-Pathway of glucose metabolism. The 

gene for G6PD is located on the X-chromosomep and has variable 

expressivity in the females due to genetic mosaicism. The two 

variant forms of the gene are GdA (African) and GdB (Caucasian 

and Asiatic) 9 and they are distinguished on the basis of 

electrophoretic mobility. The two mutant forms of these genes 

A- B- . Gd and Gd are character1zed by low levels of enzymatic 

activity 9 although they ~re normal metabolizers (Beutlerp 1972). 

G6PD deficiency is mainly caused by specific base-pair mutationsp 

and renders the individuals susceptible to infection 9 red blood 

cell senescence and membrane deformity and consequently to 

hemolysis (Szeinbergp 1958). 

G6PD deficiency is one of the most frequent abnormalities 

in sub-tropical areas 9 and it is widely distributed in Tropical 

Africa, the Mediterranean region (Sardinia 9 Turkeyp Greece)p 

S.W. Asia (Iran, Iraq), the Near East 9 Egypt, N. India and 

S.E. Asia (Fig. 7.4a). The highest incidence is observod in 

the Kurdish Jews of Iraq 9 at around 60-70% (Mourant 9 1978). 

The limited geographic and ethnic distribution is explained by 

ethnic origin 9 geographic locality, altitude 9 consanguinity 

and isolation 9 resulting in either a balanced polymorphism or 

genetic drift from the founder population. 

G6PD deficient individuals show severe hemolysis after 

ingestion of fava beans? or when given anti-malaria drugs such 

as Primaquine. This is due to their defective ability to 

respond under oxidant stress, and when challenged by exogenous 

oxidizing agents their already redu~ed GSH (Glutathione) 

level is further reduced to GSSG (Glutathione dissulphide) 9 

which increases the oxidant sensitivity of the cells and renders 



Fig. 7.4 

a) G.6.P.D. 

THE WORLD DISTRIBUTION OF G.6.P.D DEFICIENCY, 
THALASSEMIA GENE AND P. FALCIPARUM MALARIA. 

Deficiency 

Source: Lasker (1973) 

b) Thalassemia 

Source: Lasker (1973) 

c) P. falciparu 

Source: Birdsell (1972) 

355 



356 

them susceptible to hemolysis (Kosower and Kosower 9 1970 9 1974). 

Glutathione stability of erythrocytes has been examined 

in Iranian populations 9 and according to Walker and Bowman 

(1959) Moslem males and females show 9.8% and 6.0% sensitivity 

respectively 9 and the total incidence for the Iranian popul­

ation is estimated as 8.5%. The frequency of G6PD deficiency 

has been reported to be quite high in the Moslem population 

of Iran (Walker and Bov1man" 19 59; Bowman and V.Jalker" 1961 b; 

Bowman and Ronaghy 9 1967). Bowman and Walker (196lb) specuJate 

that the gene was introduced to Iran at the time of the Moslem 

invasion 9 since it is observed that the frequency for the 

Zoroastrians" who are closer tb th~ original Iranian population 9 

is 0.0% 9 while for the Moslems it is 8.0%. The low value for 

the Zoroastrians 9 nnw a small ethnic population (Seyednao 1982)" 

may be the result of small population size which can consequ­

ently lead to genetic drift 9 resulting in the loss of the 

G6PD deficient gene. Bowman and Ronaghy (1967) observed that 

the incidence of G6PD deficiency in malaria-free areas was 

only 1.0% among Parsis and 2.5% among Moslems 9 while in the 

malarious areas the incidence was 25.0% for the Moslems. 

Miyashita et al (1975) reported 5.5% G6PD deficiency in the 

two populations of Mazandaran and Gilan. Lehemann et al (1973) 

found relatively low values among Kurdish males (3.0 - 6.5%). 

Kirk et al (1977) also reported the deficiency in the Caspian 

Littoral ~Tables 7.9a & b 9 and Fig. 7.5). 

It was first suggested by Motulski (1960) and Allison 

(1963) that the distribution of this defective gene parallels 

that of falsiparum malaria and that its maintenance at high 



Table 7.9a 357 

G6PD DEFICIENCY IN VARIOUS IRANIAN COMMUNITIES 

Locality Community 
& religion 

G6PD 
Deficiency 

Fars ( Shiraz) 
Fars (Shiraz) 
Fars (Shiraz) 

Fars ( Kaz erun) 
Fars (Kazerun) 

Esfahan (Julfa) 
Esfahan 

Jask and 
Chahabar 
Jask & Chahabar 

Yazd 

Yazd 

Tehran (Varamin) 
Tehran 

Tehran 
Tehran 
Tehran 

Caspian Area 
( Mazandaran & 
Guilan) 

Caspian Area 
(Mountainous) 

Caspian Area 
(Central) 

Caspian Area 
(West) 

Caspian Area 
(West) 

Caspian Area 
(East) 

Caspian Area 
(East) 

Kerman shah 
Kerman shah 

Meshed 

Moslems 
Moslems 
Moslems 

Mamasani 

Armenians 
Armenians 

Moslems 

Zoroastrians 

Jews 
Armenians 

Shiite Moslem 

6.6 
10.0 

9.1 

15.0 
8.4 

0.6 
7.1 

7.0 

6.5 

3.5 

3.6 

8.2 
6.8 

9.9 
15.2 
13.3 

13.8 

Mazandarani 2.1 

Shiite Moslem 
Guilaki 1J 5. 9 

Shiite ~1oslem 
Guilaki 10.2 

Shafeite Moslem 
Talesh 7.3 

Shiite Moslems 4.9 
Sunni Turkoman 4.9 

Shiite Moslem 
Mazandarani 8.3 

Kurds 0 Jews 28.5 
Kurdsp Moslems 18.5 

Moslems 7.9 

Source 

Bowman & Walker 
Bowman & Ronaghy 
Beaconsfieldp 
Mahoubi et al. 
Bowman & Walker 
Beaconsfieldp 

Mahoubi et al. 
Bowman & Walker 
Beaconsfield, 

Mahoubi et al. 
Beaconsfield, 

Mahoubi et al. 
Hedayat et al. 

Beaconsfield, 
Mahoubi et al. 

Beaconsfield, 
Mahoubi et al. 

Hamedi 
Beaconsfield, 

Mahoubi et a.l. 
Hedayat ct al. 
Hedayat et al. 
Hedayat et al. 

Hamedi 

(1959) 
(1967) 

(1966) 
( 1960) 

(1966) 
(1966) 

(1966) 

(1966) 
(1969) 

(1966) 

(1966) 
( 1966) 

(1966) 
(1969) 
(JC)(J 9) 
(19()9) 

(1966) 

Aminip Montezami (1966) 

Amini ( 1968) 

Amini ( 1 9 6 8 ) 

Amini 

Amini 
Amini 

(1968) 

(1968) 
(1968) 

Amini (1968) 

Mahoubi, Hedayat (1960) 
Mahoubip Hedayat (1966) 

Mahoubip Hedayat (1966) 

Source~ School of Public Health and Institute of Public 
Health Research (1970). 



Table 7.9(b) .Frequency of G6PD deficiency in Iranian populations 
' . 

Population No Tested Normal Deficient Gd- Author 

Zoroastrians(Yazd) 146 146 0 o.o Bowman & Walker(l961) 

Armenian(Esfehan) 158 157 1 0.63 II 

Zoroastrians(Yazd) 1.00 Beaconsfield et a1(1967) 

Gonbad 82 81 1 1.20 Kirk et al(l977) 

Yazd 2.50 Beaconsfield et a1(1967) 

Kurds(Sanandaj) 106 103 3 2.83 Lehmann et a1(1973) 

Kurds(Baneh~Marivan) 77 72 5 6.49 " 
Tavalesh 9 Astara 31 29 2 6.50 Kirk et al(1977) 

Cha1bah Jask 142 132 10 7.04 Hedayat et al(l969) 

Hasl1ad 7.50 Beaconsfield et a1(1967) 

Kazeroun 7.50 " 
Moslems(Fars) 984 906 78 7.93 Bowman & Walker(1961) 

Esfahan 9.00 Beaconsfield et al(l967) 

Shiraz 9.00 " 
Moslems(Shiraz) 221 201 20 9.05 Bowman & Ronaghy(l967) 

Mos1ems(Teheran) 557 502 55 9.87 Hedayat et a1(1969) 

Jews(Esfehan 9 

Teheran 9 Shiraz) 370 330 40 10.81 Szeinberg(l963) 

Ghashghai 133 118 15 11.28 Bowman & Walker(1961) 

Jews 139 12.00 Simhai (1974) 

Jews(Teheran) 108 95 l '"' _.) 12.04 Hedayat et a1(1969) 

BabolpAmol 9 Shahi 32 28 4 12.50 Kirk et a1(1977) VJ 
\Jl 

Ba_sseri (Fars) 83 72 11 13.25 Bowman & Walker(1961) 00 



Table 7. 9 (':,) (continued) 

Population No Tested Normal Deficient Gd- Author 

Jews(Esfehan) 14.00 Beaconsfield et al(l967) 

North Gorgan 21 18 3 14.30 Kirk et al(l977) 

Armenians(Teheran) 102 87 15 14.71 Hedayat et al(l969) 

Jer:~s 557 473 84 15.08 Sheba et al(l961) 

Shahsavar 9 Langarud 9 

Lahijan 9 Rudbar9Rudsar 9 

RashtpFuman 9 B.Pahlavi 43 36 7 16.30 Kirk et al(l977) 

South Go r gan 
28 23 5 17.90 il 

Kerman shah 19.00 Beaconsfield et al(l967) 

Hamassani(FH.rs) 91 73 18 19.78 Bowman & Walker(l961) 

Kurds(Ker~anshah) 25.00 Beaconsfield et al(l967) 

Caspian Littoral 25.00 " 
Jews(Kermanshah) 29.00 II 

Kurdish JeHs 63 ~0 23 36 D 51 Tills et al(l977) 

Kurdish Jews 57 35 22 38.60 Godber et al(l973) 

Kurdish Jews(Sanandaj, 
Szeinberg(l963) Kermanshah) 45 25 20 44 44 

196 58.16 Sheba et al(l961) 
'vJ 

Kurdish JeHs 82 114 \.T1 
.,_() 

SOURC~~ Auirshahi,(l984) 
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Figure 7o5 

DISTRIBUTION OF G6PD DEFICIEI'JCY IN VARIOUS LOCALITIES OF IRMI 

Z.·l - IS·q 

6·S-:-15·2. 

Source~ School of Public Health 

Instituto of Puhlic Hoalth Rosenrch 

Univeroity of Tohrnn 
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frequencies 9 although with regional differences? is due to 

the protection it confers against malaria. This is based on 

the observation that increased GSSG in G6PD deficient red 

blood cells inhibits ptotein synthesis by the intravascular 

parasite (Kosower and Kosower 9 1970, 1974) 9 in addition to 

premature lysis of the infected cells due to oxidant stress 

(Etkin and Eaton, 1975; Eaton et al, 1976). These factors 

res~lt in the disruption of the synchrony of infection 9 the 

lowering of the rate of proliferation and increases immunity 

build up of the host. Both the distributional and biod1nrn:ir:a."l 

evidence give support to the theory 9 and population ourvcyo 

in Sardinia 9 the Isle of Rhodes, Greece and the Caspian 

Littoral have yielded good evidence of the correlation (Hackett, 

1949; Siniscalo et al, 1961 9 1966; Kattamis et al, 1969; 

Luzatto et al, 1969; Livingstone 9 1971; Belseyp 1973; Carcassi, 

197 4L 

Favism is one kind of hemolytic anemia. It is an ancient 

disease resulting from the ingestion of fava beans (vicia f~va) 

or inhalation of the pollen.(Lin and Ling, 1962). Fava beann 

were one of the first plants intensively gatherefl by tho Indo­

European populationso The principal region of origin for thi~ 

early cultigen has been regarded as S W Asia, although the 

Mediterranean region has also been cited, with further migrat~ 

ion to Europe (Carcassi, 1974). 

Favism induces intravascular hemolysis due to its toxic factor, 

and has an oxidizing component inhibiting enzyme activity. 

Their distinct agglutinating action on blood is induced by a 

substance that acts as an anti-malarial dru~, and this oubstance 
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has been suggested to be 9 vicine 1
9 which is the active princip­

le inducing acute hemolytic anemia (Lin and Ling 9 1962). 

The incidence of favism depends on many factors 9 either 

individually or combined~ the presence of the fave beans in 

the local diet 9 the state of the beanp the presence of other 

substances in the diet neutralizing the effects of the toxic 9 

like glucose 9 differential metabolization of the toxic, immun­

ological factors 9 the susceptibility of individuals genetically. 

and finally the distribution of the G6PD deficiency (Donoso et 

al 9 1969; Belsey. 1973; Schall 9 1978). Both fava beans and 

anti-malarial drugs have the ability to reduce the glutathion~ 

level in the red blood cell and increase the level of GSSG in 

G6PD deficient cells (Sirivastava and Beutler 9 1968; Harris. 

1970)p and it has been proposed that this biochemical alterat­

ion in the structure of the red blood cell confers protection 

against malaria infection. Positive association has bean fo11nd 

between peak fava season 9 peak fava consumption and the peak 

breeding season of the anopheline mosquito (Hackett 9 1949; 

Belseyp 1973; Carcassip 1974). 

Since about 1949 it has been known that favism exists in 

Iranp and it has been traditionally linked with the intake of­

fava beans. The bean is widely cultivated in Khuzestan 9 Gilan 

and Mazandaranp but the incidence of favism is more frequent 

in the Caspian Littoralp and even more common in the lowland 

villages of the Caspian than the highland villages of the 

Alborz (Donoso et al 9 1969). 

Table 7.10 shows the incidence of favism between 1958 nnd 

1965 in Mazandaran and Gilanp showing an increase in the number 



Table 7.10 Incidence of Favism between 1958-1965 in 
the Caspian Littoral of Iran 

YEAR 1958 1959 1960 1961 1962 1963 1964 1965 

CASES 43 57 190 201 176 117 267 1123 

Source~ Lapeysonie and Keyhanpl965. 

Table ~.11 Incidence of Thalassemia in Iran 

Population No Thalassemia % 

Persians 121 43 35.0 
Turkomans 71 29 41.0 
Baluchis 8 3 37.0 
Total 200 75 37.5 

Source~ Nuyken.Gp 1954. 
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of cases; it is speculated that the increase could be due to 

the introduction of new varieties of vicia fava 9 but most 

probably it is due to the more efficient technique of detect­

ing the disease. The incidence of favism in 1965 was 6.39 

and 2.23 per 10 9000 population in Mazandaran and Gilan respect­

ively (Lapeysonie and Keyhan 9 1966). Belsey (1973) reported 

figures of 1.85 and 0.65 respectively for 1969 (Fig. 7.6). 

Favism is generally a paedriatic disease and higher 

percentages of cases are found in the (1-4) years age group 

in both Mazandaran and Gilan (Fig. 7.7). However within the 

paedriatic age range there is also variation in the age dist­

ribution9 reflecting the varying risk of exposure to the bean 

in different environments and culturesp which may enhance or 

alternatively inhibit the expression the disease. The male/ 

female ratio also varies in favismp and male children are more 

predisposed: in Mazandaran the sex ratio was 2.7:1 (Belsey 9 

1973) 0 this is explained on the variable expression of G6PD 

deficiency in the heterozygous female. Lapeysonie and Kayhan 

(1966) reported mortality from favism in Mazandaran at 1.8% 9 

and .in Gilan at 1.2% in 1965. They also observed that the 

rate of mortality varies in the various age groups: 4.7% for 

chidren less than two years old 9 1.11% for the two to four 

years age group 9 and O% among children aged five to sixteen 

years. 

Hemoglobins are red cell proteins that carry oxygen 

throughout the body. The great majority of people have the 

normal adult hemoglobin (HgA). The hemoglobin type changes 

during the change from foetal to adult life 9 and at all stages 
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of development. There are several structurally distinct types 

present in the red cells. The inherited disorders of the 

hemoglobins are caused either by structural changes in the 

amino-acid sequence of one of the molecules or a defect in th 

rate of synthesis (Weatherall 9 1972). 

Many structural hemoglobin variants have been described 

and identified by electrpphoretic techniques. HgS has often 

been reported in its association with endemic malaria. showing 

a high frequency in Tropical Africa. but numerous other foci 

of distribution in the Mediterranean area. S.W Asia and India 

have been reported~ Lehmann (1954) suggested that the original 

mutation arose in S.W Asia. in a population of Veddoid type 9 

where the gene was selectively favoured by the incidence of 

malaria. and from there it spread to Africa and India. 

Other hemoglobin variants with milder effects. such as 

HgC (confined to W.Africa) 9 HgE (S.E Asia) and HgD (N.W India) 

have higher frequencies compared with numerous other abnormal 

ones (Weatherall and Clegg. 1972). The thalassemias are 

characteriz~d by a defect in the rate of synthesis and are 

divided into two main groups: thea and~ types. Heterozygotes 

for J3 thalassemia suffer from mild anemia while the homozygous 

rarely survive childhood. 

The thalassemia gene is mainly present in the Mediterra-

nean area 9 the Middle East and southern Asia. and it is also 

reported sporadically in many other populations (Fig. 7.4b). 

Various foci of origin for the gene have been proposed: Oriental 

(Persian) 9 Mongoloid. Armenian and N.Mediterranean. in addition 

to spontaneous mutation (Chernoff. 1959). In genera~ it is 
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difficult to assess an origin 9 due to large scale movements 

of populations in historic time and admixture. 

The correlation between the sickling phenomenon and 

resistance to malaria has been demonstrated in population 

surveys in Africa and Asia (Allison? 1954; Mourant 9 1978). The 

suggestion of the adaptive value of heterozygotes in contrast 

to non-thalassemics was first mentioned by Haldane (1949) 9 and 

was further supported by Carcassi et al (1957)o It has also 

been reported that the incidence of thalassemia is higher in 

coastal areas and lowland regions. Motulsky (1960) suggested 

that G6PD deficiency and thalassemia have attained their world­

wide distribution by protecting their carriers against malariao 

It was also suggested that populations with a past history of 

exposure to malaria show high incidence of these traits 

(Chernoff 9 1951; Siniscalo et al 9 196l)o The rates of accumu­

lation of thalassemia is slower in populations with a high 

frequency of G6PD deficiency 9 since the latter is already 

providing sufficient protection against malaria mortality 

(Sini~calo et al 9 1960) and there is also milder selection 

against G6PD deficiencyo Carcassi (1974) suggested that the 

presence of thalassemia in G6PD deficient cells had the advan­

tage of increasing enzyme levels and consequently decreasing 

the frequency of clinical episodes of favism 9 making them less 

liable to acute hemolysis and infections. Thalassemics also 

have lower ATP levels 9 which are conducive to the disruption 

of glycolisD and there is also the possibility that the increas­

ed elevation of hemoglobin A2 in thalassemia might provide 

resistance 9 since the plasmodium prefers lower concentration 

of HgA2 (ArendsD 1967). 



368 

Beta~thalassemia is well documented in Iran (Nuyken 9 1954; 

Pouya et al~ 1958) •. Table 7.11 presents figures on the incid­

ence of thalassemia in Iran. The incidence of other abnormal 

hemoglobins such as hemoglobin Coventry 9 Hamadan 9 Daneshgah 

Tehran~ Arya and other rare variants with high incidences have 

also been reported among Iranian populations (Hynes and Lehman9 

1965; Rahbar et al 1967p 1973p 1975; Rahbarp 1973; Nozari et 

al 9 1978). In [Eneral 9 the genetic interaction of the red blood 

cell polymorphisms increases the fitness of individuals between 

birth and reproduction against malaria and favism. 

Malaria has affected man since earliest times and has 

been endemic mainly in sub=tropical and tropical areas 

(Fig. 7.4e). Since the anopheline mosquito cannot breed at 

altitudes above 9 9 000 feetp it is more common in coastal and 

lowland areas. Malaria is caused by a single cell protozoa 

parasite transferred to man via the female anopheline and is 

mainly intracellular 9 depending on the red blood cell component 

for survival and propagation. The four kinds of Plasmodium 

are~ falciparum 9 the most lethal; P. vivax, adapted to temper­

ate climates; P. malarie 9 which is more localized and P. oval 

which is rare. In areas where malaria has been endemic 9 there 

has been consequent alterations in the demographic9 serological 

and genetic structure of the population. 

Studies on malaria in Iran started around 192lp and areas 

such as Mazandaran and Gilan were categorized as homogeneous 

and hyperendemic in malaria (Tabibzadeh 9 1970). Other nrca8 

of endemicity are the southern slopes of the Zagros rnoun Lain f] 

and the littorals of the Persian Gulf and the Sea of Oman. Of 
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the three types of parasites P. vivax dominates the greater 

part of the country? while P. falciparum is seen in the southern 

coastal areas and P. malaria is reported to have a very low 

ratio of propagation. The Malania Eradication Program started 

in 1957 in Mazandaranp Gilan and Azarbaijan 9 and by 1970 malaria 

was completely eradicated in the north of the country 9 although 

it is still prevalent in the south (Tabibzadehp 1970). 

Other blood group systems and serum protein and enzyme 

polymorphisms have also been associated with malaria 9 other 

diseases and various aspects of the environments. Vogel et al 9 

n960) and Vogel (1965 9 1970) 9 suggested that the present day 

distribution of the ABO blood groups in human populations can 

be explained largely through selection exerted by the epidemics 

of plague and smallpox. This is explained on the basis of 

certain bacteria? protozoa and helminths having antigens related 

to blood group substances and therefore organisms might be 

resisted differentially by the subjects possessing different 

blood~groups 9 either because of naturally occuring antibodies
9 

or inability to produce antibodies to the antigens resembling 

those of the host. 

It is speculated that the malaria parasite contains A-like 

substances, and thus in areas where malaria was endemic 9 the 

frequency of B and 0 would be expected to be higher. The 

frequency of the Rh negative gene varies greatly between 

populations as the result of the endemicity of various tropicai 

diseases. Since populations in the tropics are more subject 

to high loads of infection 9 different constitutions in terms 

of antibody formation would be subject to selection. Gorman 
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(1964) found a negative relation between the Rh negative gene 

and malariao Differences in the y-globulin levels due to 

differential antigenic loadhave been associated with various 

diseases (Athreya and Corrielp 1967; Livingstonep 1971~ Mourant. 

197J)o 

Harrison et al (1976) found an association between malaria 

parasitism and the red cell acid phosphatase heterozygoteso 

Bottini et al (1971) associated acid phosphatase variants with 

G6PD deficiency and favism. and Ananthrakrishna and Walter 

(1972) with temperature and altitudeo Palamarino et al (1975) 

found a negative correlation between the frequency of the ADA 2 

gene of the adenosine deaminase system and that of G6PD deficien­

cy. suggesting a complex process involved in resistance to 

malariao Both Haptoglobin and Transferrin serum proteins 

variants have been postulated to owe their origin to the 

selective action of infectious diseases and the incidence of 

anemia (Mourant. 1973)o The close linkage on the X-chromosome 

between the G6PD deficiency gene and colour-blindness. and 

their positive correlation with the past incidence of malaria. 

is interpreted as an example of the selection of a neutral gene 

throu~h the close linkage with a highly adaptive one (Adam. 1961; 

M9urant. 1978)o Vitamin E deficiency has also been associated 

with G6PD deficiency and favism. moderating the course of 

malaria since it protects membranes against oxidative agents; 

this deficiency results in intravascular hemolysiso 

Kmet and Mahboubi (1972) carried out a genetic survey in 

the Caspian area on the incidence of esophagus cancero The 

disease is found to be common in most parts of Iran. but mainly 
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Age-standardized incidence rates of esophageal cancer (per lOOPOOO) 
in the Caspian littoral of Iran. 

District MALES FEMALES 

MAZANDERAN 
____ EOO,.,_~~<=JE::>_, 

No Rate No Rate 

Northern Gonbad 83 108.8 106 174.1 

Northern Gorgan 44 94.5 36 79.2 

Southern Gonbad 61 81.1 45 68.5 

Southern Gorgan 51 61.0 18 26.7 

Behshahr 11 17.9 12 18.1 

Sari 20 17.3 18 16.9 

Shahi 30 28.8 29 27.3 

Babol 33 25.0 9 5.7 

A mol 36 41.6 28 27.4 

Nur 6 22.4 4 19.2 

No111shahr 12 18.5 3 7.3 

Shahsavar 14 20.2 6 8.0 

GILAN 
-=-=>-C=> 

Rudsar 11 26.7 3 1~ 0 4. 
Langarud 4 23.9 1 5.1 

Lahijan 11 17.9 6 7.3 

Rasht 17 20.3 4 2.7 

Bandar-Pahlavi 3 19.6 4 20.3 

Sowma-Eshara 2 8.6 1 3.8 

Fowman 3 7.9 0 0.0 

Rudbar 0 0.0 0 0.0 

Tavalesh 6 19.7 2 5. L~ 

As tara 2 21.0 1 14.7 

___ "-_____ - --=--~,-= -------=-=--=-=---· 

Source~Kmet.J and Mahboubi.E(l972) 
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in Khorassan 9 Azarbaijan and the plains of Gargan. Iran 

represents part of a vast area of high incidence extending 

from the Middle East via Iran, Afghanistan? South Central Asiap 

parts of Siberia to north=west China (Fig. 7.8 ~ 7.9). The 

frequency of the cancer was found to be very high in East 

Mazandaran and relatively lower towards the western shore of 

the Caspian and a clinal gradient is observable. The authors 

associate the frequency of the disease with the climatic 

divisions of the area 9 and the diversity in the ecology in 

terms of soil, vegetation and agriculture. A very high incid­

ence9 among the highest recorded in the worl~ was recorded in 

the northeastern region of the Caspian Littoral (males: 108.8 

and females:l74.1 per 100 1 000 population). A lower incidence 

was observed in the southeastern and central parts of the 

Caspian area, which have more rainfall and non-saline 8oilsp 

and a steady de~line is observed towards the westp reaching 

the lowest indices (males: 17.2 and females: ~.5) in the 

Caspian rain belt. It is possible that the high incidence 

observed in the northeast 9 with a gradual decrease towards the 

west, are the ~esults of various Tactors. such as different 

dietary habits in association with differential biotopes 9 anrl 

differential genetic constitution in terms of predisposition 

to various diseases; other influential factors would be the 

past migration patterns to and from the area 9 and the ethnic 

and linguistic compo~ition of the population. In summary~ 

the results are the consequences of local selective pressures 

and possibly stochastic factors. 
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7o3 SUMMARY 

The present distribution of genetic polymorphisms in 

various populations has been shown to be a composite function 

of selection intensities 9 migration patterns and random 

processeso Selection as a systematic force acts on both the 

genetic constitution and the cultural attributes of the 

populationso The association between various blood-group 

polymorphisms and environmental factors (biotope and diseases). 

ecological attributes (topography. climate. soil and veget­

ation)9 cultural factors (subsistence patterns. dietary status 

and kinship structure) and demographic structure(population 

size and density~ birth and death rates 9 mating patterns and 

the extent of migration within and between populations) is 

indicative of selection acting through a combination of factors 

to increase the biological (Darwinian) fitness of the popul­

ationo 

Gene frequency variations between different populations 

are the overall result of a multitude of factors 9 such as 

local selective pressures. differential interaction between 

the abnormal alleles and diseases 9 geographic. cultural and 

linguistic isolation. consanguinity. demographic imbalance? 

matrimonial and parental migration range. extent of admixture 

and the level of economic developmento These factors are 

conducive to genetic differentiation between populations and 

consequently on man 1 s genetic evolution. 

Serological investigation in Iran (Amirshahi. 1983) has 

revealed no significant heterogeneity of blood-group polymor­

phisms between the various ethnic and linguistic tribes of 
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Iranp based on the fact that there is no proscription on 

panmixia and admixture in terms of marriages of different 

groups. In contrast. other researchers (~iyashita et al. 1975; 

Kirk et alp 1977; Ohkura et al. 1984) have demonstrated 

regional genetic heterogeneity in the Caspian Littoral. This 

is mainly the result of investigations in regions where 

geographical attributes are of the utmost importance in terms 

of population admixture and the possibility of genetic drift. 

The effect of subdivision of populations into regions on the 

basis of geographic and ethnic/linguistic factors can lead to 

genetic micro-differentiation as a result of non-random patterns 

of mobility and local selection factors. 

In general. genetic and serological data are needed to 

substantiate the results from the demographic and migr~tional 

analyses of Shahrestan Nowshahrp which indic11te partial 

isolation of the sub-divided regions. 



376 

CONCLUSION 

The main object and concern of population geneticists 

is to elucidate and predict the genetic composition of 

succeeding generations. This entails examining the consequen­

ces of evolutionary forces such as selectionp gene flowp 

mutation and driftp which determine the genetic composition 

of the population and the mating pattern which determines 

the ways in which the genes are combined. Although no genetic 

data were available in the present study, some insight into 

the role that these forces may have played has been obtained 

from the demographic and migrational analyses of Shahrestan 

Nowshahr. 

Many theories of population genetics are based on the 

assumption that populations are panmictic; howeverp many studies 

have also shown that populations exhibit some form of subdivision. 

This study has attempted to define the various isolating mechan­

isms such as geographical featuresp demographic structurep 

linguistic affiliations and the kinship networkp in order to 

elucidate those factors responsible for population subdivision 

and the changes in its genetic structure. 

Population genetics theory is based on the breeding populat­

ion as the unit of evolution; therefore population size is the 

first prerequisite for defining and delineating the local Mendel~ 

ian population within which lies most of the genetic material 

that will be transmitted to the next generation. It is also at 

this level of population that micro-evolutionary processes such 

as gene flowp selection and drift operate. 
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Demographic data provide estimate of the relative size 

of the population dependent on parameters such as sex 9 age and 

family structure 9 and the influence of the processes of fertility, 

mortality and migration upon them. The analysis of the past 

demography of Shahrestan Nowshahr reveals changing patterns in 

its structure and composition during the last thirty years. 

Rapid increases are observed in the total population size between 

the three censuses 9 but with a heterogeneous pattern in the urban 

and rural areas. The variation in population growth has been 

attributed to differences in conjugal conditions? fertility rates 

and migration patterns. Internal migration from tho rural to 

urban areas has been the main demographic characteristic of the 

populationp this in turn has had a strong influence on many of 

the demographic parameters of both areas affecting and changing 

the family structure in terms of sex and age? proportion married 9 

age at marriage 9 extended and nuclear family? fertility and mort­

ality? the kinship structure and ethnic composition. 

The rural area shows a higher fertility 9 younger age struct­

ure9 a higher proportion of extended families and increase in 

family size due to lower maternal and infant mortalityo It is 

also characterized by high emigration to the urban areas? and 

this is predominant among males who are in the reproductive age 

group. Ethnically it is highly homogeneous due to its geographic 

isolation. 

In the urban areas? the population is characterized by a 

higher sex ratio 9 and an older age structure as the result of 

persistent immigration. The family structure reveals lower 
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fertility and mortalityp determined mainly through a decrease 

in the proportion of marriages 9 an increase in age at marriage. 

and a larger proportion of nuclear type families. Due to the 

intense migration to the urban areasp the birthplace composition 

of the population is heterogeneous. 

Variations in the demographic composition of both the urban 

and rural areas have been the result of many factors: Socio­

economic changesp urbanization, industrialization, development 

in the agricultural sectors, the expansion of towns and villa~ns, 

military service, the increase in literacy and a more efficient 

communication network. These factors in turn have altered the 

structure of the population.in both urban and rural areas by 

causing changes in the population density. decrease in land 

dependency, rural depopulation, opportunities to travel and a 

decrease in kinship and family ties. These have ultimately 

affected the family structure, which bears directly upon the 

reproductive potential of the population and the genetic structure. 

Both natural selection and genetic drift are evolutionary 

prbcesses that operate through the differential demographic 

variables. These differences can affect the size of the popula­

tion, resulting in differential contribution of some genotypes 

to the gene pool of the offspring generationo Therefore the 

grater the variance in the demographic parameters that condition 

the processes of fertility~ survival~ mortality and migration, 

the greater the rate of change in gene frequency. Changes in 

allele frequencies due to selective pressures will only occur 

if the variability of fertility and mortality. ie fitnesn. aro 

heritable and genotype specific. Demographic data ~ive no 
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information concerning this relationship. but with detailed 

demographic information. the relative opportunities for selection 

can be considered (Crow. 1958). Genetic drift operates mainly 

through non-random factors. and variance in family size which 

is the ultimate measure of breeding size. in addition to the 

kinship structure in terms of inbreeding and consanguinity can 

affect the genetic structure. 

The analysis of languages and dialects indicate that 

Mazandarni and Gilaki are the two predominant Persian dislects 

spoken in Shahrestan Nowshahr. They are further subdivided into 

regional patois. Kurdish. spoken by the Kurds and the Laks is 

the third most popularly spoken Janguage. It is confined to 

well-defined territories. mainly in the Dehestans of Balade-Kojo11r 

and Zanouss-restagh. and in the Bakhsh of Kelardasht. Farsi is 

mainly spoken in the more urban areas of Nowshahr and Chalous 

cities. which contain a more heterogeneous population. Torki 

is also spoken. but at a lower frequency. The results are a 

reflection of the intensity and orientation of migrations. which 

is mainly from the contiguous Shahrestans of Mazandaran. Gilan 

and Markazi. They also reflect the pattern of past migrations 

and the routes of communication. There is also evidence of bot~1 

the localization and the clinal distribution of languages and 

dialects. whereby Mazandarani is more frequently spoken in the 

eastern regionsv Gilaki in the west and Kurdish in isolated 

sections. 

Assortative mating in terms of dialects has also been observed. 

indicating a high degree of linguistic correspondence between the 

spouses.Th~s show~ the extent to which languages serve as barriers 
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to mate selection and reproduction 9 and consequently to genetic 

movemento It is evident that language can have profound effects 

on population structure 9 and contribute to the non-random compon­

ent of mating 9 thus affecting the breeding size of the population 

and inhibit admixture and gene flow between various linguistic 

groups a 

The analysis of migration patterns in Shahrestan Nowshahr 

reveals some interesting and consistent results in terms of over­

all migration, matrimonial mob±lity and par~nt-offsprinR 

movement. Analysis of the movement pattern of individual :;pou :; r1 ;;; 

from their birthplace to marriage place to final residence 9 

revealed extreme orientation towards the place of origin 9 with 

the range of movement confined to short distanceso Males showed 

more correspondence between their birthplace and marriage-place 9 

as is customary in sedentary societies where residence is mainly 

patrilocal. Differential emigration in terms of sex was also 

observed, whereby males were more often the emigrants in addition 

to travelling to further distanceso A final component to obuarvo 

was that immigration from outside the Shahrestan to the indivj_r]lwJ 

Bakhshes was not uniform 9 ie while B.Markazi and B.Chalous wero 

the greatest recipients of migrants 9 BoKelardasht saw less inflow 

of genes o 

Gene flow through marital mobility also revealed orientation 

towards the place of birthD ie a strong tendency for marriages 

to occur in the birthplace of the spouseso The distribution of 

matrimonial distance was highly leptokurtic 9 indicating intense 

interbreeding confined to small localities and noi~hboring aronsD 
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thereby limiting mate selection to a narrow geographic range. 

The high degree of localization of marriages and the limited 

spatial continuity of gene flow 9 reflects the importance of 

geographic elements in restricting free mobility in addition 

to the demographic structure in terms of the sedentary lifestyle 9 

strong attachment to land 9 early marriages and the kinship pattern 

which are conducive to endogamy and most importantly consanguinity. 

Spatial exogamy and marital distances indicate a temporal 

increase between the two generations, reflecting the secular 

change in the demographic and socio-cultural structure of the 

population. It is difficult to assess at this stage, which 

regions are contributing to the increase in the range of gene 

flow 9 but it can be speculated that the more urban areas which 

are migration routes and closer to larger towns have undergone 

changes in the pattern of mobility through more contact with 

the non-indigeneous populations. 

Gene flow into the ShahrestanD ie systematic pressure, 

appears to have had a small effect on the gene pool, and consti­

tutes a small portion of the recipient gene pool. Long range 

migration is also confined to the border areas, resulting in 

further reduction in the extent of admixture. 

The orientation of marital movement into the Shahrestan 

parallels both the past and present pattern of movement. The 

axes of movement lie mainly between the northwest and northeast, 

ie across the Caspian Littoral. The origin of the exogamous 

partners are mainly from the Provinces of Muzandurun and Gil11~ 

comprising almost eighty percent of the total now genes entering 
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the area; the remainder are mostly from the Central (Markazi) 

province. It is evident that migration is very much determined 

by topographical features 9 and follows the roadway network. The 

asymmetry and non-randomness of gene flow is yet another indicat­

ion of restricted gene flow? which is conducive to a further 

reduction in the size of the gene pool. 

The parent-offspring movement analysis has quantified the 

potential for actual genetic movement; it has also demonstrated 

the extent to which the gene pool of the offspring generation 

reflects those of their parents. Temporal genetic continuity 

is the main characteristic of the population 9 ie a large proport­

ion of the indigenous population of Shahrestan Nowshahr~ contrib­

utes to the gene pool of the next generation. This is an indicat­

ion of the localization and concentration of the g0ne pool. 

Sex differences are also observed in parental mobility. 

whereby there is less concordance between the birthplaces of 

the female parents and those of their offspring in both gener­

ations. This. again 9 can be attributed to the economic. demog­

raphic and social structures 9 resulting in patrilocal residence. 

There is also evidence of little post-marital mobility. as is 

evident from the high correspondence between the birth localities 

of the sibs. 

Temporally 9 a decrease in parent-offspring birthplace 

correspondence is observed. The birthplace distance distrib­

ution reveals a wider dispersion of the gene pool and an 

increase in the size of the neighborhood. resulting in a more 

heterogeneous genetic composition. in conjunction with modern~ 

ization and more feasible communication. 
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In summar~ the results indicate that marital mobility, 

and mate selection, and consequently gene flow, are very much 

determined by geographic propinquity and proximity, and that 

space and distance are influential determinants of admixture. 

The effects of the observed pattern of genetic migration is 

the sub-division of the parent population into a hierarchically 

structured population, composed of partially isolated and 

homogeneous units of settlement which are not genetically 

open to complete admixture and panmixia. One can also extrapo-

late on the genealogical relationship within these subdivisions, 

and its subsequent effect on the breeding size of the population. 

In general the observed pattern of genetic migration elucidateR 

the chances and possibilities for stochastic :factorn, ie redur:L-

ion in genetic variance due to drift and loca.J ~wluctivc rn·r:Jf]f!Ut'r;;: 

and consequently genetic differentiation. The temporal increase 

in migration rate and the spatial distribution of gene flow has 

the overall result of reducing the effect of genetic drift and, 

due to more admixtur~ the area can be regarded as a component 

of a much more diffuse system. 

The extent to which migration and genetic exchange between 

the subdivisions have enhanced gene flow and admixture, or conver-

sely genetic differentiation, has been assessroby applying two 

migration models~ the rna trix and the i sonyrny models. The re suJ t [; 

have elucidated the mean kinship coefficients within and among 

the sub~populations 0 further substantiating the matrimonial and 

parental pattern of migration. The results indicate a relatively 

immobile population with small gene dispersion. In both genera~ 

tions9 the within kinship coefficients are larger than the between-



384 

values 9 indicating a tendency for the units to remain distinct 

and partially isolated; in general local kinship is high. 

In both generations 9 the father-offspring estimates show 

consistently closer kinship within and among regions than those 

of the mother~offspring 9 thus indicating that female migration 

is contributing more often to the transference and displacement 

of geneso 

Variation is observed in the kinship indices amongst the 

nineteen subdivisions 9 whereas the more urban and central regions 

show lower within-kinship values 9 and are more mobile. 

Comparing the two generations 9 the more recent generation 

sho~s lower local kinship and increase in relatedness among the 

regions 9 compatible with the increased mobility of recent years 9 

indicating more spatial homogeneity and a shorter time needed 

to achieve genetic equilibrium. 

There is also evidence of a hierarchical pattern of 

clustering 9 where each main cluster is composed of smaller 

clusters 9 further signifying the non-random component of movement. 

This pattern of clustering is mainly influenced by the irregular 

distribution of settlements. Genetic differentiation is further 

revealed by the orientation of movement from outside the study 

area to the individual subdivisions and the three main clusters 

(ie Western 9 Central and Eastern)p the effect of genes moving 

into the regions is heterogeneous 9 and therefor& the extent to 

which admixture can reduce genetic variance and diversity between 

the subdivisions and increase assimilation is varied 9 contrib­

uting to increased variation. 
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The surname analysis indicates persistence of certain family 

names in specific localities. The frequencies of surnames 

vary according to locality? the extent of geographic isolation 

and ethnic and linguistic affiliations. A small clinal compon­

ent is visible between the subdivisions? but since the pattern 

and distribution of the villages are irregular? there will 

evidently be limitations and barriers to the free flow and random 

distribution of surnameso The high coefficients of surname con­

cordance within each area points to some degree of localization? 

specifically in the more rural and isolated areas? reflecting 

the level of migration to each of the regions. A pattern of 

clustering of populations is also observed 9 indicating the 

influence of geographic elements on the distribution of surnameso 

It is evident that surnames can be studied as genetic markers 

and their evolution examined in terms of the effects of migration. 

mutation 9 drift and natural selection upon them 9 and these in 

turn used to define the dynamics of the populationo 

The extent of surname localization also provides indirect 

estimates of the degree of inbreeding within and intermarriage 

between families and populations 9 giving estimates of the extent 

of biological kinship. The present demographic structure and 

migration patterns of Shahrestan Nowshahr indicate small populat­

ion size 9 geographic isolationv low admixture and a strong 

kinship system based on cognative marriages. These characteris~ 

tics imply high rates of endogamy with the subsequent probability 

of greater consanguinity. 
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Inbreeding is strongly correlated with the human ecosystems. 

Localities with the highest cousin marriages are found in the 

more isolated mountainous regions. but the extent varies according 

to distance away from urban centres, in addition to family size, 

age at marriage, differential migration of the sexes and the 

extent of admixture. Inbreeding and consanguinity are very 

characteristic of Iranian rural villagesp thereby causing limit­

ations to gene flow and influencing the distribution of genotypes, 

and the manisfestation of recessive genes occuring in homozyfotes; 

this is conducive to both selective pressures and genetic drift. 

The genetic and serological data related to the Caspian 

provinces reveal the extent to which the physical barriers 

imposed by the Caspian Lake in the north and the Alborz mountain 

ranges in the south, have limited gene flow throughout most of 

its history along an east and west axis. Differences in genetic 

composition are therefore to be expected between these provinces 

and the rest of Iran. The Caspian Littoral itself is heteroge­

neous in terms of topography, pattern of settlements, ethnicity 

and ecology. Various studies have revealed a heterogeneous 

distribution of serological polymorphisms. The causes for the 

observed differences are attributed either to local selective 

pressures acting on the differential fitness of the population 

in terms of susceptibility to diseases and other environmental 

pressures, or attributed to stochastic factors such as genetic 

driftD where populations have deviated in gene frequency from 

the foun~er population due to isolation and small population 

size. 

Although no genetic data specific to Shahrestan Nowshahr 
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wrecollectedp it can be spec~lated that the two evolutionary 

processes of drift and selection have been operative in the 

population mainly due to its varied ecology. differential 

demographic structure and geographic features, and. most 

importantly. the hierarchical sub-division of the areap 

resulting in differences in genetic structure. 

In summ~y. the restriction of random gene flow. as 

inferred from the geographic. demographic and cultural 

parameters of the population structure has been assessed. 
d 

These limitations have resulted in the segmentation of the 

main populationp the small size of the gene pool and partial 

isolation of the sub=divisions, thus contributing to deviation 

from panmixia and the maintenance of genetic differentiation. 
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