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Abstract
The main focus of this study is the human poputatié the Municipality of Koplik,in Albania. The gitof
Koplik is situated 17 km at the North of Shkodity,;n Albania. The genetic structure and connetwiamong
the inhabitants of Koplik, have been studied adogrdo the distribution of the surnames of 1883dividuals,
identified by 652 surnames, which resulted from toenpilation of the genealogical trees.The coeffitiof
kinship was calculated, because of the isonomh®tase, along with evaluations of thef Fisher as indicator
of the surname variety, evaluations of Fst inbnegdioefficients and evaluations of the Karlin-Mc@oEs
coefficient. The surname distribution has beenutated based on the logarithm of the surname nuiabethe
number of the times such surname is identified.
All these parameters have been calculated by mefatie data extracted from the genealogical treethiee
different methods, based on the surnames inhéfribed the father, from the mother and a another based on
casual distribution of the surnames of the samsgms;but without considering the genealogical ietahip.All
these methods show a high value of kinship, butnwthe three methods are compared, the resultsdiaxeus
differences. For instance, the value Fishevas calculated by the Pedigree from the fatk@8.27, the mother
=61.478, and from the casual distributiar110.86. The value of the a of Fisher(98.27) for this population,
indicates high rates of kinship among the poputatid Koplik. A lower value of thes coefficient from the
mother side, can be easily explained with the flaat the kiniship in the marriages starting frora thother, is
much higher than the one started from the father.
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1.Introduction

The study of the structure, dynamics and evolutiteradencies of the human population, nowadaysbasme
an important object of the research work.

The surnames are unique bio-cultural features, tsatudy the structure and the microevolutionhi@ human
populations. In our society, the surname is inkdriin a patrilinear way (from the father individuaThis
observation has led to the thesis that the surnamegonophyletic and can be considered as gefstsddo
the chromosome Y and therefore, their heritagenédague to the heritage of the polymorphic genésed to
the chromosome Y (Jobling M A.et.al.2001). The oidgical nature of the distribution of the chromosoY is
expected to be independent from the fertility arattality, and is expected to be subjected to theéraémodel
of the evolution, (Kimura 1983). In compliance witlis model, it is expected that the logarithm éreacy of
the surnames follows a linear trend (Barrai et%87) .In spite of the fact that the latest studiage revealed a
deviation from the expected linear trend (Barraalet987). The deviations from the expected lirteamd, come
as a result of the excessive repetition of surngdasai et al 2002). Most of the studies have Hessed on big
samples, which comprise a whole nation or regidmr&as concerning small populations like ours, stigtliies
have been seldom conducted.

In this light, it would be interesting to examinkeet neutral distribution in the small countries,csinthe
demographic events and the marriages, bring abajbrnechanges in the blood relations, by influencihg
structure of surnames. Under these conditionsstineame neutrality might not be expected.A studiis field
in Albania is done by,Scapoli,Barbujani,Mamolinin®8&d,Carrieri,Mikerenzi,,Xhina and Rodrigues-
Larralde(2013) This is the first study of this dim Koplik city.

2.Methods of the Sudy

The material for this study has been taken fromrinéws with autochthon inhabitants and also fraweomers
from the villages around the Municipality of Koplik The genealogic trees for 18831 inhabitants ef th
Municipality of Koplik were built by using the comfer program SQL-SERVER, by exploiting the advaatag
of genealogic codification for each inhabitant. Maue of casual isonomy has been calculated ttrahgee
different methods, using the outcome data of theeglogic trees. Afterwards, based on the valudefcasual
isonomy, the values of the other parameters haga balculated as well. In the beginning the isonealye for
18831 inhabitants has been calculated based odigtrébution of surnames deriving from the fathéentified
with 652 surnames, and on the surname of the moth#&5659 individuals identified with 592 surnam&hkere
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are less individuals from the mother side becahsefdther surname has been defined for the differelnut it
was not possible to define the surname of the nnothe

The third way of isonomy calculation was groundedtee casual distribution of surnames of the saemeqms ,
without considering the genealogic relations at all

18831 individuals have been idientified with 590r&umes. There are less surnames, than in the ¢ake o
calculation through genealogic trees, because therel5 different surnames which identify 5120 vidlials,
who have only four descendants. There are alsauBfmes which are repeated from the pedigreeshwigar
no genealogic relation but which are identified w8 different surnames based on the method ofatasu
distribution. Based on the distribution of surnanzsong the population, the casual isonomy withia th
population with regard to the same surname has balenlated. It is very likely that they belongtte same
family. Thus, isonomy is an indicator of biologi@@nnection.

Different authors use different methods to cal@ilabnomy. In this study, the casual isonomy wésutated by
the formula:

lii = Pik 2 — 1/ N based on the surname of the men, referred to QoeliLarralde et al, (1993) where Pik —
the relative frequence of each surname and tNe number of individuals of the population.
A high value of the isonomy is probable where we dealing with few surnames while a low value of th
isonomy is probable where the number of the sursasdig. The low value of the isonomy indicateserd
migration.

lii=) qgik 2 -1/ N based on the surname of the women

Iii=>pigi based on the surname of men and women wheie fe relative frequency of the surnames in
paternal line and q is the frequency of the sameasne in maternal line.

The inbreeding component within the population,alitshows the value of kinship is calculate withfdmenula:

F st = [i/4 where {i is the casual isonomy as referred to Relethfo898). Inbreeding which is based on the
values of Isonomy allows conclusions concerningrétte of genetic differentiation.

The variety of surnames has been calculated throlwgtcoefficient Fisher's alpha which is used talaate
surname diversity and as a consequence geneticsitjyes an indicator of genetic isolation andcalculated
with the formula:

a= 1/ ki where lii is the casual isonomy evaluated according to Batral. (1992)

A high value ofa indicates high diversity of surnames and high llefemigration, whereas its low value,
indicates genetic isolation and high inbreeding.

Karlin-MacGregor's, which is used to evaluate thgration rate v, is calculated with the formula:

V=a/ (Ni+a) Zei et al. (1983)

The high value of the coefficient v indicates ahhigenetic diversity, because human migration affgenetic
diversity for through the migration, new allelesxgain in or leave the population. Thus, the caidiint v is in
direct proportion with the coefficient alpha.

The surname distribution for all the population bagen studied through the model Log-log (8). A thas been
built, where in the X values there is log2, S wh8ris the number of surnames and in the Y valueetis log2
K, where K is the number of the cases a surnanuergified.

3.The Resultats and the Discussin

The parameters of isonomy in the Municipality of Kglik

3.1The comparison among the three different methods used for the calculation of these parameters

The distribution of the number of the surnames oplik used in this analysis, and the main paramseteriving
from the theory of isonomy calculated with the abawentioned methods, have been presented in Table 1
Tab 1. No. of individuals, no. of surnames S, Rishe, Fst, and Karlin-McGregor v, calculated with theee
above-mentioned methods in Koplik.

The methods Ni Ns lii o Fst v
By genealogical trees
. From the father’s surrname 18831 52 0.010176 98.27 0.0025 .0005
. From the mother’'surname 15659 592 0.016266 61.478 0.004 069
By casual distribution of surnames 18831 590 0.009072 110.86 0.002270.00585

Fisher's alpha is used to evaluate the diversith@surnames and as a consequence, the gentsreniie
among the population. If we compare the value with the three calculated ways, the one calculftea the
mother sided=61.478), is comparatively smaller and indicatésgher genetic closeness among individuals
based on mother’s side, than on father's $d83.27). This is quite reasonable to a certainrgxtgecause not
so much attention is paid to avoid the kinship itesgifrom the mother side, if compared to the &th side.
This is mostly due to the fact, that female lintiens are not as known as the male ones. Thewdlu
0=110.86, calculated from the casual distributiothef surnames of the same individuals, (18831 jtified
with the same surnames (590), without considelieggenealogic relations resulting from the genealwges,
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changes in value especially considering the oreutatked from the mother and the father as well.

The reasons of these changes can be as follows:

When the casual distribution is calculated, theesfewer surnames if compared to the tree calouldiecause
5120 individuals identified with 15 different sumas, have only 4 descendants if we follow the gegéa
connections deriving from the genealogic trees.

Tab.2 The surnames which have the same descendeattted from the genealogic trees, but which distua
have different surnames.

Common ancestor Actual surname Nr of inhabitants

Culi

* Curri 694
« Culaj
* Fili
Bajrami
* Bajramaj 1749
¢ Rrustemaj
* Ramgaj
Hoti
* Hoti 787
o |sufi
Mehi
« Bajraktari 1890
¢ Semanaj
e Avdyli
o Kurti
¢ Hysaj
e Duli
¢ Shabani
Total 5120

There are also 82 surnames which are repeatedf thatrace the connections in the genealogicstrdeey have

no connection at all, which means they have diffecgigins. Only 28 surnames are identified wita thethod
of casual distribution.
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Tab 3 Origins of surnames which appear more than are in different familes.
Nr | Surname Originl Nr. | Origin 2 Nr. Origin 3 Nr Or igin 4 Nr | Origin 5 Nr | Total
1| Curri Koplik 117| Lepurosh 6% Zagor 13 Bratosh 8 or& 6 207
2 | Hasaj Koplik 24| Repisht 216 Flake 128 Dodg 24 olRrj 10 402
3 | Hysaj Koplik 271| Polvar 107 Reg 20 Bajz P0  Grizhe| 17 435
4 | Ujkaj Koplik 78| Sterbeq 181 Potgor 52 Vajush U2 ajB 36 389
5 | Bjaramaj Koplik 246| Grizhe 8 Lac 4 Velipoj 8 266
6 | Hoxhaj Kaldrun 189 Repisht 50 Vajush 43 Zagor 14 296
7 | Kurti Koplik 275 | Polvar 175 Lingj 29 Grizhe 19 498
8 | Smakaj Koplik 230 Lopg 5% Lohe 42  Grizhe r3 004
9 | Cokaj Dober 20 Koplik 246 Grud % 3388
10 | Isufaj Koplik 166| Linagj 73 \Vorf 17 25p
11 | Kukaj Koplik 219| Grizhe 100 Marshej 100 419
12 | Rrukaj Kamic 85 Marshej 40 Sterbeq 20 514
13 | Zekaj Koplik 149| Kaldrun 17% Grizhe 73 973
14 | Zenelaj Koplik 182 Kcar 34 Grizhe 34 250
15 | Aligj Flake 59| Lopg 19 78
16 | Bajraktari Koplik 208| Grizhe 11 219
17 | Celgj Reg 92 Postrib a4 D6
18 | Gjetaj Koplik 30| Jubic 21 51
19 | Hasanaj Kaldrun 101 Grud 46 147
20 | Hoti Koplik 283 | Polvar 24 309
21 | Lekaj Jubic 152 Reg 5p 204
22 | Luli Kukes 3| Jubic 1 a4
23 | Metaj Reg 24 Marshej 46 yo
24 | Memaj Zagor 62 Reg 48 110
25 | Mustafaj Kcar 54 Kaldrun 38 92
26 | Ramaj Koplik 199 Reg 31 280
27 | Rexhaj Koplik 82| Grizhe 27 109
28 | Zaraj Kaldrun 153 Mogcovil 7 230

3.2The digtribution of surnames and the most frequent surnamesin Koplik

There are 18831 individuals which go by 590 surreab@sed on the casual distribution. There are 4tasugs
which have a higher frequency than 100, held bysG&dividuals, and that means 56% of the individua
There are 329 surnames, which have an absolutegneg smaller than 10 and 5% of the population is
identified with them. There are 133 surnames witlalsolute frequency of 1. All the surnames belorie
Muslim faith besides the surname “Smakaj-Llazanfolitbelongs to the Catholic faith.
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Tab 4. The surnames with an absolute frequenciehitjan 100
Nr  Mb f Nr Mb f Nr Mb f
1  Kurta 498 18 Culaj 214 34  Hebaj 138
2  Hysaj 435 19 Curri 207 35 Selgjekaj 133
3 Kukaj 419 20 Hasmujaj205 36  Smajlaj 133
4  Hasaj 402 21 Lekaj 204 37 Delgj 124
5 Smakaj 400 22 Mataj 202 38  Bushati 123
6 Zekaj 397 23 Kurtulaj 201 39 Balaj 122
7  Ujkaj 389 24 Lulaj 198 40 Bercaj 121
8 Cokaj 338 25 Bajralkajirt 186 41  Semanaj 121
9  Hoti 309 26 Dulaj 181 42  Gjonaj 119
10 Hoxhaj 296 27 Ramcaj 154 43  Cukaj 114
11 Bajramaj 266 28 Hasanaj 147 44  Ramekaj 112
12  Isufaj 256 29 Haxhiaj 147 45  Memaj 110
13 Delishaj 250 30 Rrukaj 145 46  Mustalaj 109
14 Zenelaj 250 31 Brojaj 143 47  Rexhaj 109
15 Ramaj 230 32 Senaj 143 48  Avdyli 106
16 Zaraj 230 33 Rrusé¢ 139 49  Dukaj 102
17 Bajraktari 219

3.3Distribution log 2 K-Log 2 S

Fig 1 and 3 shows the distribution of the logaritbfithe number of surnames and of the number ofithes
they appear for husbands and wives in Koplik. Fané 4 show the graphic presentation between [$412g 2

S of husbands and wives in Koplik.

The logarithmic distribution of men’

The logarithmic distribution of men's sumamesin K oplk
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The logarithmic distribution of women's sumamesin -~ Koplik y=0.816x+5.83232
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Fig 3.The logarithmic distribution of women’surnai®e Fig 4.Graphic presentation of the
and the number of the surname which appear K regression between Log2 S-Log2 K for women

The graphic regression between these parametemsycéows the linear trend in the distributiorsafnames of
husbands and wifes. This indicates a compliancle thiig model of the neutral alleles (Kimura 1983).

The values of Fishe alpha, casual isonomy, inbrgedoefficient and the Karlin-MacGregor's v whigsult
from this paper on Koplik, compared to the result®of the study done by
Scapoli,Barbujani,Mamolini,Sandri,Carrieri,Mikerénxhina and Rodrigues-Larralde(2013 ) for Tiramal dhe
District of Shkoder.

Tab 5. The results of this study compared to tiselt®f the study for Tirana, the District of Shleodand other
cities.

Rajoni S lii o Fst %
Tirané 18415 0.0809 1048 0.000239 00067
Shkodra-Region 7350 0.00152 658 0.00381 0.00275
Shkodra -City 6642 0.00157 637 0.000394 0.0935
Puké 892 B0 123 0.0020036  0.00562
M.Madhe 1235 0.00384 260 0.000965 0.0D6
Koplik 590 o9y 2 110.86 0.00227 0.00585

If we compare the values of casual isonomy withwhkies of this coefficient calculated by Mikereffai the
other cities of the District of Shkoder, it is sebat the isonomy is higher in Koplik, than in thther cities. This
means, that Koplik is genetically more isolated Siakodra or Puka.

The valueo of Fisher in Koplik is lower, than the other cétjevhich shows a lower diversity of surnames, low
migration, and as a consequence, higher genatiatiisn than the other cities.

The inbreeding coefficient is higher if comparedtie other countries and this is a feature of thallscountries.
The reason is maybe the cultural impediments comogmarriages,which in Koplik ore more orientedvénds
endogamy.
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