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Abstract

cultural, historical and geographical factors.

Consanguinity is a matrimonial behavior that is much perpetuated in the Arabo-Muslim world. This behavior
contributes to the impoverishment of the genetic heritage of populations by increasing the genetic homogeneity,
influencing, thus, the state of the public health. Belonging to the Arabo-Muslim world, the North population of
Morocco has been partially studied to characterize this matrimonial behavior from an anthropogenetic point of view.

Sample of 1588 couples belonging to the population of northern Morocco has been studied. The results showed a
level of consanguinity very close to the national average (24.37%). Marriages between first cousins are most
widespread among the other types of consanguineous unions (63.18%). Furthermore, specific features seem to
characterize the practice of consanguinity in Morocco's northern region, which respond to many socioeconomic,
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Introduction

Marriage remains a sacred relationship heavily influenced by
ethnographic, socio-economic and geographic factors [1]. In
populations, unions are generally made either between related
individuals [2] or randomly [3]. Intermarriage is a form of unions
widely practiced in Arab societies in which endogamy plays a major
role [4]. Therefore this behavior contributes to the depletion of the
gene [5,6] and increasing degrees of homogeneity among populations

[7].

Inbreeding is defined as the existence of a relationship between two
individuals from a direct lineage (grandfather, father, son, grandson)
or collateral line (brother, cousin, uncle, nephew) [8]. The different
types of consanguineous marriages are maintained or eliminated
under the pressure of the major factors (culture, history and religion)
that characterize societies in the world. In Arab society, heads of
families (grandparents and fathers), require or encourage marriages
within the same family (especially between cousins), with the aim to
preserve property and to avoid family conflicts related to inheritance
(agnate). Incestuous marriages between brothers and sisters, uncles
and nephews, and of course between fathers and daughters are
forbidden in these societies by law and religion.

The  development of infrastructures, transport, and
telecommunications means greatly influence the degree of inbreeding,
reducing borders and enlarging the scope of choosing a spouse.

Several studies have been conducted on inbreeding in different
countries. Arab countries are known by a remarkably high level
compared to Europe and the United States. First, the highest
inbreeding levels are recorded in the Golf countries, 64.3% in Kuwait
[9], 50.5% in Saudi Arabia [10].

Moreover percentages of 22.8% [11], 42% [12] and 39.8% [13]
respectively, were observed in the Middle East (Egypt, Lebanon and
Syria). Similar figures have been denoted in the studies on the North
African countries with 47.2% in Mauritania [14] and 32.71% in Tunisia
[8]. Studies on Moroccan population on different periods, reported
inbreeding percentages between 19% and 23% [15,16].

In this study we try to assess the level of inbreeding in a Moroccan
population on which the data are still fragmentary. This study is about
the population of northern Morocco.

Populations and Methods

Studied population

To study inbreeding among the population of northern Morocco, it
is not enough to rush to DNA analysis. Human species being the
subject of the study, language settings, political and religious, ethnic,
cultural, socio-economic and geographic [17], should necessarily be
considered to understand the motivations behind this marital practice.

From a geo-ethnic and linguistic point of view, Northern Morocco is
considered the territory of Jebala and Rif tribes. Jebala occupy the
Northwest Mountains, they speak Jebli somehow similar to the
Moroccan Arabic. Meanwhile Rif occupy the center and east of the
North of Morocco and speak Tarifit.

From a historical view point, northern Morocco has experienced
decades of important historical facts that may influence its genetic
patrimony, creating heterogeneous populations. The Almoradives
conquest of Andalusia started a 711 [18] are the most striking, indeed
from that date, the Muslims conquered the Iberian Peninsula during a
period of 700 years, and during the Christian re-conquest between
1406 and 1492[19], most Muslims driven out of Andalusia migrated to
northern Morocco.
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From a demographic point of view the following (Table 1)
summarizes the distribution of the total number of citizens in the
northern provinces of Morocco.

Region, Province or Prefecture (Urban| Populati | Foreigne | Morocca
and rural) on rs ns
Province: Al Hoceima 399,654 236 399,418
Province: Chefchaouen 457,432 143 457,289
Province: Fahs-Anjra 76447 44 76,403
Province: Larache 496,687 | 413 496,274
Province: Ouezzane 300,637 | 134 300,503
1,065,60 1,060,30
Prefecture: Tanger-Assilah 1 5,299 2
Province: Tétouan 550,374 | 605 549,769
Prefecture: M'Dig-Fnideq 209,897 579 209,318
Province: Guercif 216,717 75 216,642
Province: Taounate 662,246 81 662,165
Province: Taza 528,419 | 138 528,281

Table 1: Distribution of the total number of citizens in the northern
provinces of Morocco (Sixth General Census of Population and
Housing conducted between the 01 and 20th September 2014).

Sampling

The study took place during the year 2015, and focused on a sample
of 1588 informed and consent couples. This is a retrospective study in
which two methods were used, the open interview method associated
with a data collection on a previously established questionnaire.

These couples belong ancestrally and linguistically to the population
of northern Morocco. Indeed volunteers speak Tarifit or Jebli (the only
two dialects of the region), and they are native to the region of 3
ancestral generations.

Results and discussions

Morocco has suffered during the colonial period, including the
northern region, which undergoes a dual French and Spanish
colonization. Since the region has lived in a state of isolation and
marginalization compounded by the lack of infrastructure and the
geography of the area.

(Table 2) summarizes the dialect distribution in the population of
Northern Morocco.

Number of couples

Jebli 1,452 9,144
Rifi/Jebli 136 856
Total 1,588 10,000

Table 2: Distribution of the couples by dialect.

Underdevelopment and economic difficulties in the region have
favored the migration of the Rifi population to Europe and to major
cities of the north like Tangier and Tetouan. The new situation creates
a generation that speaks both Jebli and Rifi/Jebli dialects (Table 3),
while the dialect Rifi has become very rare in the last generation,
compared to the generation of grandparents who still reside in the Rif.

In the population of northern Morocco, the percentage of
consanguineous couples is 24.37%, it is around the national average
but is still lower compared to the percentage recorded by a study on the
population of Tangier-Tetouan (39%) [20]. 14.86% of consanguineous
unions statements, are contracted between spouses whose relationship
is undefined (Table 3). The accumulation of inbreeding within the
family lines makes relationship between spouses so complicated and it
becomes very difficult to define. Similarly, the relationship between the
spouses is so old that they end up forgetting its nature. Moreover,
unions between first cousins are the most contracted with a percentage
of 8.82%. On the other hand the frequency of other unions is very low
(Table 3).

Coefficient of consanguinity

Relationship (n) %
Double first cousins 8-Jan 0.125 1 0.06
Second cousins Jan-64 0.01562 7 0.44
Unequal cousins Jan-32 0.03125 3 0.19
First cousins 16-Jan 0.0625 140 8.82
Undefined relationship 0.0998 0.0998 236 14.86
No relationship 0 0 1201 | 75.63

Table 3: The distribution of inbreeding by relationship among the
Moroccan northern population.

This distribution of inbreeding in Morocco's northern population is
genetically expressed by a coefficient of inbreeding that reached in our
case 0.008038.

This percentage is also lower than those revealed in the Doukkala
region by 26.3% [21] and among the population of Fritissa in the
Middle Atlas by 30.32% [22]. Nevertheless the inbreeding percentage
recorded in northern Morocco is higher compared to the one denoted
on the population of Gharb 20.06% [23,24]. Different relationships are
as follows (Table 4).

Description (n) %
Father's sister's daughter 13 9.28
Daughter of the mother's brother 14 10
Daughter of the mother's sister 24 17.13
Daughter of the father's brother 89 63.56

Table 4: Distribution of first cousins to the types of unions.

The analysis of the choice of inbred spouse emphasizes a preference
for cousins; However, there is a preferential affinity even within this
category of inbreeding. This preference may locate Morocco's northern
population in its anthropological and societal context.
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Indeed in case of a patriarchal society, a clear preference is noticed
for unions with the father's brother's daughter (63.56%).

In this kind of society, the choice of spouse is literally dependent on
the will of the Father who loves to guarantee the transmission of the
family name to his little sons.

Table 5 shows the distribution of different types of consanguineous
marriages by place of birth.

% Urban Rural
undefined 20.9 13.25
CG 8.65 8.87
CIG 0.6 0.4
Cl 0 0.24
DCG 0 0.08
% Ca 30.15 22.83
P.P 69.85 7717
Total 1253 335

Table 5: Distribution of inbreeding types by place of birth; CG: First
cousins; CIG: Second cousins; CI: Uniqual cousins; DCG: Double first
cousins; Ca: Consanguinity; P.P: No relationship.

Of the 1588 couples studied 1253 couples reside in the rural areas,
however, the inbreeding in the urban environment is more high
(30.15%), this result is the same for the inbreeding coefficient reaches
0.0089052 in urban environment and 0.0076556 in rural areas.
Comparing the types of links between the two environments, the
category of undefined relationship is higher in the urban areas than
rural ones. Indeed traditions are deeply rooted in the rural population,
and it has a much stronger collective memory than the urban
population.

The increased percentage of inbreeding in urban areas may be due
to selection of consanguineous native of rural and enriched by
accumulation of properties, allowing it to populate the neighboring
urban centers. This situation is rather special compared to published
results on other Moroccan populations. Talbi [21] reported no
significant difference in inbreeding in studies conducted on the
population of Doukalas and overall population of Morocco. However a
rather high inbreeding in rural areas has been denoted in a study on
the population of Gharb [23].

The environment could certainly affect this behavior [24-27], but we
still need to ensure the reliability of barriers and criteria that defines
the rural and urban areas.

Conclusion

According to this study it was shown that the population of
northern Morocco has a lower inbreeding compared to other
Moroccan populations, with a clear preference for marriages between
first cousins that are the most common (36.18%). This marital
behavior is less perpetuated in rural areas for this population.

Several factors have contributed over time to the enrichment of the
population structure of the region and the diversification of its
population. Indeed the development of means of transport,

infrastructure and major economic projects in this part of Morocco
gave a strategic dimension to the region and contributed to the
attractiveness of its cities.

These factors had a palpable impact on the socio-cultural
environment of the people of Northern Morocco, which could create a
more or less an open and permissive generation. The role of women is
important in these changes by becoming active in society and a good
financial partner in her family. Choice of spouse also became a right
either to the woman or the man.
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