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Abstract
The worldwide expansion of the destructive effects of human activity on natural environments has given
rise to international awareness, which is reflected today in a unanimous recognition of the need to build
knowledge and protect the biodiversity. This awareness in Morocco is still new and really taken after the
accentuation of the environmental problems related to the mining sites and their wastes. The visual pollutions,
were alarmed the populations, the environmental NGOs, the public authorities and mining societies.
In this context, the present study emphasizes the phytodiversity of limestone quarry of Safi (LSQ). The
current study will contribute to the knowledge of the flora of this quarry from quantity and quality cases, and will
set up a database on flora that will serve as a tool and real reference to local managers of this quarry for its
future rehabilitation.
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Introduction
At the time when environmental problems are internationally very worrying, nature and landscapes have
became increasingly exposed to a rapidly growing world population and an increasing utilisation impact over the
last decades. This has lead to a considerable and ever increasing loss of plant species worldwide as habitats are
either damaged or lost completely. Mineral extraction sites in particular are frequently regarded as destructive to
the environment and therefore still present a predominantly negative image for the public and nature
conservation organisations and authorities (Rademacher and Tränkle, 2010). The local and international
scientific community supported by the local managers considered necessary to be more interested in the study
and in the promotion of biodiversity, besides other topics of actuality (Ouhammou, 2005), and to encourage
collaboration local population-mineral extraction sites and researchers.
It is in this view, the present study was approached. It’s a contribution in the emphasizing of the flora of
this site by providing practical elements to the local administrators of this quarry. It is meant be a reference
driving to the good knowledge of the phytodiversity and completing successfully operations of promotion and
protective management. Consequently, it is necessary to underline the functional role of biodiversity and
vegetation, as biological indicators giving an account of the importance of the natural heritage of this zone. A
good knowledge of these indicators (biodiversity and vegetation) will allow leading appropriate actions of
development (Mouhiddine, 2017). The analysis of environmental characteristics and exam of the degree of the
curiosity of these indicators are going to allow clearing the measurements of protective management of the local
taxa.
This promotion of biodiversity and floristic richness at the quarry found its place very well in a country
counted among the richest in terms of biodiversity in Mediterranean basin, and the first in North Africa
(Dobignard & Chatelain, 2013). This specific richness, which is added an important endemism rate, is essentially
determined by the ecological conditions, in particular climatic, which are the most varied of the countries in the
western Mediterranean region, by its geographical situation bordered by two seas (Atlantic Ocean and
Mediterranen Sea) and a desert, as well as its variable altitude between 0 to 4167 m a.s.l. and without forgetting
the existence of the important local factors such as the cold currents of the Canaries, by very complicated
geological history, its potentialities allow the installation of approximately 3913 species, 872 additional
subspecies and 462 vascular-type subspecies, including 640 endemic species, distributed among 981 genera
and 155 families (Fenanne et Ibn Tatou, 2012). Morocco has also a long tradition of using medicinal plants
(Bellakhdar, 1997).
The use of these plants is still wide spread and plays an important role, especially in rural areas,
(Sijelmassi, 1993). It is within this framework that it has been considered important to integrate this aspect,
based on the more well-known document of the Moroccan ethnopharmacopoeia in Bellakhdar, (1978 and 1997);
Bellakhdar et al., (1982) and Sijelmassi (1993) and prepare this document "Flora of Safi Quarry: Ecology and
Uses-Morocco" (Appendix), set of sheet illustrated by species, and described.
The objective of this work is:
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Contribute to the knowledge of the flora of the limestone quarry of Safi (LSQ) about quantity
(inventory) and quality (statutes and uses) aspects;



Establish a flora database that will serve as a tool and a real reference to local managers of this
quarry.

I) Study site
The limestone Quarry of Safi (LSQ) (83 m, 32°32'5.1'' N and 09° 6' 27.7'' W) is located
31 km north-east of Safi, 13 km north of rural commune of Had Harrara near Douar Nhailat.
The LSQ covers an area of 128.3 ha including protection zone (study site) of 15.5 ha.
(Fig.1).The region generally settles on a Cretaceous period, the superficial formations of the
Zone consist essentially of marine deposits dating from the Plioquaternary, and the Upper
Pleistocene and the Holocene period (Mouhiddine, 1990). The poorly developed soils are of
sand-clay to sandy texture on calcareous sandstone. (Ionesco, 1967).

Figure 1: Location of study site
The bioclimate is semiarid with hot and dry summer and warm winter. The annual average rainfall is 350
mm, and the dry season lasts seven months (from April to October) (Fig. 2).

Figure 2: Climate diagram of the weather station of Safi, Morocco (climate-data.org)
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II) Methods
This work is a presentation of the quantitative and qualitative aspects of the Vascular Flora of the Safi Quarry.
It performed in two stages during eight mounths (february to september): The first concerned the exploration of
the area and the collecting of plant species. It allowed us to know the flora of the site, specially vascular flora,
and noting their life-forms using Raunkiaer's life-forms. It is a classification of plants according to shoot-apex or
bud protection, defined as a system characterizing plant strategies during the cold season (Raunkiaer, 1909). All
the species identified and observed in the field were taken to the Regional Herbarium ‘MARK’ to be identified
Some of them were photographed on the field.
The second step at the "MARK" herbarium of the Faculty of Sciences Semlalia consisted on the validation of
the identification, drying and mountaing collected specimens. They were placed in the freezer for 3 to 4 days at 20°C to eliminate all organ remnants of insect eggs and larvae. The identification of species using the flora
available in the regional herbarium "MARK" (Benabid, 2000 ; Negre,1961 et 1962 ; Fenanne et
al.,1999,2009,2014 ; Fenanne et al., 2005 ; Fenanne et IbnTatou,2008), and by consulting the collection of
herbarium MARK. Then, a sample of each harvested floristic specimen was deposited in the collection of
"MARK" herbarium. The adopted nomenclature was conform to ‘Flore pratique du Maroc” (Fenanne et al.,1999,
2009, 2014).
Common species, which have medicinal uses, have been compiled in a document "Flora of SafiQuarry:
Ecology and Uses-Morocco" (Appendix) will provide more details regarding the description, phenology and
medicinal uses of these species.

III) Results
III.1)

Floristic richness

The sampling and prospecting of this site reveals a remarkable richness, showing 53 species regrouped in
45 genera and 23 families. This flora is divided between Dicotyledons (77.72 %) and Monocotyledons (22.27%)
the Asteraceae family is the richest in species (13) and genera (12) in the site. The Labiatae with 5 species, the
Poaceae, Scrophulariaceae and Solanaceae occupies the third place with 3 species, then come the
Boraginaceae, Convolvulaceae, Cruciferae, Leguminosae, Papaveraceae with 2 species “Others” are families
represented by only one species (3%) (Fig. 3). Only two endemic taxa were found during the fieldwork:
Onopordum dissectum Murb. (Asteraceae) and Lotus benoistii (Maire) Lassen (Leguminosae) (Fig. 4).
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Figure 3: Frequency of families in the flora of LSQ

Onopordum dissectum

Lotus benoistii

Figure 4: Endemic species inventoried in the LSQ
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Acis autumnalis

Romulea bifrons

Papaver rhoeas L.

Verbascum creticum

ScolymushispanicusL.
Anagallisarvensis L

Anacyclus pyretherum
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III.2)

Life-forms

In the conducted inventory, a wide range of life-forms ranging from phanerophytes until therophytes, showing
different proportions. There is a strong predominance of therophytes, which represent 31%, followed by
hemicryptophytes and geophytes both occupy a place quite significant in the site with 27% for each one.
Chamaephytes are moderately represented with 11 % and phanerophytes are the least represented with only
4% (Fig.6).

Figure 6 : Frequency of life-forms in LSQ flora
III.3)

Traditional uses

According to Bellakhdar, (1978 and 1997); Bellakhdar et al., (1982) and Sijelmassi, (1993) studies, 22
species or 44% of all inventoried species have uses in the traditional pharmacopoeia. The families represented
were Asteraceae (7 species), Labiatae (4 species), Convolvulaceae (2 species), Araceae, Arecaceae,
Asphodelaceae, Caryophyllaceae, Cruciferae, Guttiferae, Malvaceae, Oleaceae and Papaveraceae each
corresponding to a single species (Fig. 5).

Figure 5: Frequency of the families inscribed in the Moroccan traditionnel pharmacopeia
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IV) Analyses and discussion
These figures show a considerable phytodiversity with significant potential.The floristic richness confirms
the predominance of families (Asteraceae, Labiateae, Fabaceae) which also characterise the Macaronesian
biogeographical sector. This state was marked firstly by Peltier (1982). According to the work of Emberger
(1924) and Sauvage (1948), Macaronesia comprises five archipelagos: the Azores, the archipelago of Madeira,
the small archipelago of Salvages, the CanaryIsl ands, and the Cape Verde Islands. The Macaronesian sector of
Morocco stretches along a narrow North-South coastal strip, from Safi (100 km north of Essaouira) to the
province of Tarfaya (Peltier, 1982). It was marked by strong local endemism, however only two endemic taxa,
Onopordum dissectum Murb. And Lotus benoistii (Maire) Lassen; were found in our site. It is marked by a very
characteristic flora whose elements are generally crassulescents and aphylles often contains Mediterranean
elements (Benabid, 1982) as the case here of Helianthemum sp.
This study revealed a very important potential of the flora of Safi’s quarry from a traditional use side, 44%
of the flora inscribed in the traditional pharmacopoeia, this age-old knowledge that remains alive in Morocco as
evidenced by Bellakhder (1997) and others, must be valued. In this context it is recommended to make more
effort to carry out complete and recent ethnobothanical inventories by multidisciplinary scientists on this flora
inventoried at the level of the quarry and used by the local population.
The abundance of therophytes is marked by a general invasion of beneficial annual species through their
life cycle that allows them to occupy the soil during the short period favorable to their vegetative activity. This
may be due to old quarrying activities and to the effect of pasture, which results in poor recovery of woody
groups.
This phenomenon of abundance of therophytes has sometimes-disastrous consequences:
• A decrease in vegetative productivity and photosynthetic activity.
• A deterioration of the socio-economic situation (Benabid, 1991).

V) Conclusions
The surveys carried out in the Safi limestone quarry allowed us to inventory an important specific richness (52
species divided into 49 genera and 24 families). The family Asteraceae is the one that is most represented in the
environment with a high specific richness (13 species). We inventoried only two endemic taxa; Onopordum
dissectum Murb. and Lotus benoisutii (Maire) Lassen. We have seen a predominance of therophytes over the
entire inventoried flora. Among 52 species, 44% is part of the traditional Moroccan pharmacopoeia.
Despite the intense anthropogenic action, especially the effect of the old excavation activity and the threat
of grazing disturbing the equilibrium and weakening more and more the recovery of woody groups. In places,
there is a diversity and considerable floristic richness requires in-depth knowledge on all levels, and especially in
terms of the dynamics of plant formations, which is of paramount importance for the reconstruction of natural
ecosystems and for the next reclamations actions.
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Convolvulus althaeoidesL

Xanthium spinosumL.

Biodiversity is no longer a
luxury it is a necessity
Our team

The Limestone Quarry of Safi
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