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Plant diversity in Marmarica (Libya & Egypt): a catalogue of the
vascular plants reported with their biology, distribution, frequency,
usage, economic potential, habitat and main ecological features, with
an extensive bibliography

HENRY NOEL LE HOUEROU

ABSTRACT

LE HOUEROQU, H. N. (2004). Plant diversity in Marmarica (Libya and Egypt): a catalogue of
the vascular plants reported with their biology, distribution, frequency, usage, economic potential,
habitat and main ecological features, with an extensive bibliography. Candollea 59: 259-308. In Eng-
lish, English and French abstracts.

Marmarica, as it is called since antiquity, is the natural region located between the Jebel Lakhdar
of Cirenaica and the Nile Delta over an E-W distance of 750 km. It covers an area of 220000 km?
along the southern shore of the Mediterranean Sea between longitudes 23°E and 30°E. It is a typically
Mediterranean arid zone in the northern fringe along the shoreline, shifting slowly to absolute desert
southwards on a depth of ca. 300 km. Mean annual rainfall is slightly below 200 mm in the northern-
most sites dropping to 10 mm at the oases of Jarabub and Siwa 300 km further south. The flora belongs
to the Ibero-Maghribian entity of the Mediterranean phytogeographic region with some Saharo-
Arabian and Irano-Turanian elements. It includes an overall 1015 vascular taxa representing 48 % of
the Egyptian flora and 53 % of the Libyan flora. Eighteen taxa are endemic to the region. Flora and
vegetation are very homogenous and strongly influenced by 3 types of farming: 1) irrigation between
Alexandria and El Alamein (ca. 100 km W of the Nile); 2) runoff farming in the valleys along the
wadis of the coastal plains with episodic mixed dry farming of cereals; 3) grazing on fallow, stubble
and the depleted steppes on the interfluves. Vegetation and flora are strongly influenced by the impact
of man: virtually all of the pristine steppe vegetation still present, and mapped in the years 1960’s have
now been cleared for opportunistic farming. This situation has heavily imprinted on the flora and
vegetation now dominated by «weeds». The present study presents a catalogue of the native taxa
reported in both the Libyan and Egyptian part of Marmarica with their biology, abundance, frequency
of occurrence, geographic distribution, economic and grazing potential, utilization and ecological
requirement traits in terms of climate and soils. An extensive bibliography is provided.

RESUME

LE HOUEROU, H. N. (2004). Diversité botanique de la Marmarique (Libye et Egypte): catalogue
des plantes vasculaires inventori¢es avec leur biologie, répartition, fréquence, usage ¢conomique,
habitat et caractéristiques écologiques principales, suivi d’une bibliographie étendue. Candollea 59:
259-308. En anglais, résumés anglais et frangais.

La région naturelle de Marmarique, connue sous ce nom depuis I” Antiquité, est situc¢e entre le Jebel
Lakhdar de Cyrénaique et le delta du Nil sur une distance O-E de 750 km. Elle couvre une aire
de 220000 km? le long de la cote sud de la Méditerranée entre les longitudes 23°E et 30°E. Elle se
présente comme une zone aride typiquement méditerranéenne dans sa partie nord le long de la céte,
évoluant progressivement vers un désert absolu sur une distance d’environ 300 km. La pluviosité

CODEN: CNDLAR CONSERVATOIRE ET JARDIN
59(2) 259 (2004) o ‘
ISSN:  0373-2967 BOTANIQUES DE GENEVE 2004



260 CANDOLLEA 539, 2004

moyenne annuelle est 1égérement au-dessous de 200 mm dans les sites situés le plus au nord
pour descendre progressivement & 10 mm dans les oasis de Jaraboub et de Siwa, situées & 300 km
plus au sud. La flore appartient a Ientité phytogéographique ibéro-maghrébienne de la région botanique
méditerranéenne avec quelques éléments saharo-arabiques et irano-touraniens. Elle comprend un
total de 1015 taxa vasculaires représentant 48 % de la flore égyptienne et 53 % de la flore libyenne.
Dix-huit taxa sont endémiques de la région. La flore et la végétation sont zonalement trés homo-
génes et fortement influencées par la culture. Les cultures sont de trois types: 1) cultures irriguées
d’Alexandrie a El Alamein & environ 100 km a I’O du Nil; 2) cultures arbustives avec utilisation du
ruissellement le long des oueds dans la plaine cotiére; 3) cultures séches épisodiques de céréales
avec des jacheres paturées sur les interfluves jusqu’a environ 50 km au S de la cote, la ou le sol le
permet. Les sols squelettiques superficiels a croute calcaire constituent un paturage généralement
trés dégradés. La végétation originelle, encore présente dans les années 1960, a maintenant été
défrichée au profit de cultures céréalieres opportunistes. Cette situation se répercute sur la flore et
la végétation maintenant largement dominées par des «mauvaises herbes». La présente étude est
un catalogue des taxa présents en Marmarique tant libyenne qu’égyptienne, avec des indications sur
leur biologie, répartition géographique, fréquence, et leurs principales exigences écologiques
en matiere de climat et de sols, leur utilisation actuelle, leur potentiel économique et pastoral. Une
bibliographie étendue est fournie.

KEY-WORDS': Mediterreanean — Arid lands — Land-use — Steppe — Rangeland — Desert — Sahara —
Libya — Egypt — Phytogeography — Flora — Vegetation — Ethnobotany

1. Introduction: the geographic setting

The geographic natural region known since antiquity as Marmarica encompasses the land
located immediately south of the Mediterranean Sea between longitudes 23° and 30°E, i.e. from
40 km E of Derna and Cyrenaica’s highlands to Alexandria and the Nile Delta. The region extends
from the shore line (lat 31° to 32.5°N) to the oases of Jarabub and Siwa (ca. lat 29°N) some
300 km further south in the inland desert (Map 1).

Marmarica is a very homogenous region on many accounts from the stand points of climate,
geology, geomorphology, flora and vegetation. Marmarica thus appears as a self contained
ecologic and biogeographic unit split in two uneven parts by the political border between Libya
and Egypt. The region as a whole covers ca. 220000 km?, %3 of which are in Egypt and !/ in Libya.
A detailed zoning is shown in § 4.2, ‘area of distribution’.

From the geomorphic standpoint one may distinguish:

The shoreline generally covered with marine white dunes lying on a upper Pliocene and
Holocene more or less consolidated beach of Strombus bubonius. The width of the dune zone may
reach one km and locally more. Their height may reach 20 m and locally more. Some salt marshes
may interrupt the duney offshore lines. The salt marshes are generally tied to the lower reaches of
the main wadis. The area covers an area of some 750 km?.

The coastal plain, with its valleys and wadi terraces extends from the dune zone to the first
escarpment of the inland plateau. It is mainly formed of silty soils, locally moderately saline, sandier
to the east, and generally cultivated either to cereals or to tree crops: fig-trees, olive, almond, grapes,
date palm, etc. the width of the coastal plain varies from ca. 1 km to ca. 10 km. In the coastal plain
also emerge a number (1 to 5, usually 3) ridges parallel to the shoreline made of soft oolithic
Tyrrhenian (5000-15000 yrs old) sandstone/limestone, very much in demand as building material
and heavily quarried between Borg et Arab and El Alamein. This Tyrrhenian oolithic calcareous
sandstone bright white when fresh, turning to an ivory colour when exposed or wheathered, is
common along the southern shores of the south eastern Mediterraneran from Cap Bon in Tunisia
to S Turkey and everywhere popular as building material. The area covered by the coastal plain
is of ca. 3750 km?.




PLANT DIVERSITY IN MARMARICA 261

The inland plateau is made of Mio-Pliocene outcrops of sandy limestone interspred with
sandstones, shales and occasionally unconsolidated interbedded sands (CONANT & GUDARZI,
1964). Some upper Miocene limestones may be fairly saline containing as they do 1-5% NaCl.
This is quite unusual as the conditions of sedimentology of CaCO; and NaCl are normally not
compatible. The salinity of these limestones is thus probably secondary, 1.e. post-depositional.
These saline limestones, wherever they outcrop directly, are generally covered with a halophytic
steppe, often monospecific populations of Suaeda pruinosa and sometimes with Limonium
pruinosum and/or L. tubiflorum as co-dominant companions. This is also a very unusual fact of
typical perennial halophytic vegetation straight on well drained hard limestone geologic outcrops,
with, of course, the exception of Triassic and other diapirs on which they are commonplace, but
there are no diapirs in the region.

The inland plateau is generally covered with an upper and mid-Pleistocene calcrete 30-50 cm
thick, very hard, salmon cloured with many Helix spp. inclusions, hence the often given name of
«salmon crust of Helicideae» by the French speaking geologists and soil scientists. This calcrete
is often quarried or bulldozed as a building material and/or for road construction.

One may distinguish there levels of the inland plateau raising respectively to ca. 50, 100 and
ca. 200 m a.s.1., then softly declining southward (ca. 0.3% slope) to sea level or slightly below
towards the oases of Siwa and Jarabub, and to -134 m at the bottom of the Qattara depression. The
highest level is reached towards 50 km south of the shoreline. The inland plateau occupies an area
of ca. 195500 km?.

The Qattara depression extends to some 25000 km?in the SE corner of the region north
east of Siwa to the Fayoum depression from sea level down to -134 m, and -40 m in the Fayoum.
The depression is covered with dry salt marshes and locally with halophytic vegetation (4Arthro-
cnemum, Atriplex, Chenolea, Halocnemum, Halopeplis, Imperata, Limonium, Limoniastrum,
Nitraria, Phragmites, Salicornia, Sarcocornia, Salsola, Seidlitzia, Suaeda, etc.).

The climate is arid Mediterranean on the north to 50 km from the shoreline (REGNER, 1997),
hyper-arid Mediterranean from 50 to 100 km southwards and Eremaean-Mediterranean (the scanty
rain always occur in the winter season) further south. Details are shown in the ombrothermal
digrammes (LE HOUEROU, 1989) and in the data and bioclimatic classification (FANTOLI, 1952;
MAGGAZINI, 1963 ; FATHY & MEHANNA, 1980; LE HOUEROU, 1984; AYYAD & VAN
KREULEN, 1987 LE HOUEROU, 1989 LE HOUEROU 1997b). The hlghest mean annual
rainfall 1s Slightly below 200 mm (Alexandria, Dekheila, Ras el Hekma, Ftaiah, Martuba) to the
north dropping to 10 mm in Jarabub and Siwa.

2. The sources

The present catalogue results from the following information and data base:

1. Durand and Baratte’s Plantae Libycae Prodromus (DURAND & BARATTE, 1910)
contains a synoptic table with. 303 taxa from the region called Turkish Marmarica
(i.e. Libyan Marmarica).

2. The Student’s flora of Egypt by Vivi Tickholm (TACKHOLM, 1974) includes
475 references to the flora of Marmarica, to which I added 155 taxa.

3. The Flora of Egypt. Checklist by L. Boulos (BOULOS, 1995) contains reference to
960 taxa from Marmarica, to which I added 30 taxa.

4. The Flora of Libya (ALl & JAFRI, 1976-1977; JAFRI & EL-GADI, 1977-1989).

5. The Preliminary check list of the Libyan flora by H. G. Keith (KEITH, 1965) and Check
list of the Libyan flora by L. Boulos (BOULOS, 1977, 1979).
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My book on the bioclimatology and biogeography of the arid steppeland north of the
Sahara (LE HOUEROU, 1995) lists 1178 species and subspecies of vascular plants in
the Egyptian and Libyan steppes.

Data from the 146 scientific publications on the vegetation of NW Egypt, listed in the
bibliography; many of these phytosociological surveys provide useful and detailed
information on plant distribution in Egyptian Marmarica; all of them are not quoted in
the text, tables and figures, they are nonetheless listed as a potential source of informa-
tion and possible starting points for further investigations.

My own unpublished field data which include 250 site-surveys (“relevés” in the
phytosociological jargon) in Egyptian Marmarica from 1988 to 1998 and 300 other relevés
in Libyan Marmarica from 1964 to 1966 and from1981 to 1983, which makes a total of
550 site plant-lists for overall Marmarica.

A third check list of the Libyan flora is not yet published.

3. General

The following catalogue identifies 1009 species present in Marmarica from Alexandria to
Ras ¢l Tin (40 km E of Derna), on a depth of 300 km from the Mediterranean shore inland. There
are, in addition, some 6 subspecies, i.e. a total of 1015 epithets of vascular plants (there are only
2 species of ferns and 3 gymnosperms).

The close concurrence between BOULOS (1995) and LE HOUEROU (1995), and both of
them with the following catalogue ought to be underlined.

As suggested above, the following catalogue identifies 1015 taxa; of these, some:

534 taxa (53 % of the flora) have virtually no grazing value.
476 (47% of the flora) are weeds of unknown utilization to me.

389 (38% of the flora) have a mediocre grazing value (scoring 1 to 3 on the evaluation
scale).

96 (10% of the flora) constitute good grazing taxa (scoring 3 to 5 on the evaluation scale).

12 (1% of the flora) are excellent fodder taxa, i.e. actual or potential fodder crops, including
some shrubs.

47 (5% of the flora) are toxic to stock (see § 4.2, ‘grazing value’).

98 (10% of the flora) are shrubs and trees (see § 4.2, ‘biological type’).
118 (12% of the flora) are halophytes.

177 (17% of the flora) are psammophytes.

104 (10% of the flora) are hygrophytes.

33 (3% of the flora) are hydrophytes.

56 (6% of the flora) are nitratophytes.

55 (5% of the flora) are chasmophytes.

18 (2% of the flora) are parasites or hemi-parasites.

138 (14% of the flora) have an actual or potential medicinal usage; for details on these
medicinal usages (see BOULOS, 1983).

The systematic order, taxonomy and synonymy utilized follow BOULOS (1995) with few
exceptions e.g. Rhamnus lycioides subsp. oleoides in Boulos 1s R. oleoides here, since, rightly or
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wrongly, opposite to Boulos, I consider this taxon as quite a valid species on its own right. Some
species have been added (e.g. Helianthemum kahiricum and Periploca angustifolia) and others
removed (e.g. Medicago sativa) from the Boulos checklist. Some 12 species are recorded herein for
the first time in Marmarica, e.g. Acacia ehrenbergiana «Seyal», recently reported by a bedouin from
Wadi Iskanderia, ca. 150 km NE of Siwa (100 km E of Bir Nousf) (G. S. Mikhiel, pers. comm.).
I should specify that I did not see this tree myself. I am only reporting information collected by
someone else, which seemed plausible to me, from the description of the tree, of its fruit, and from
the vernacular name given to it by nomads. This information requires confirmation, this is why
I report it herein.

4. Attributes Coding

4.1 General

Table 3 shows the rating of the 92 parameters mentioned below, in addition to the scientific
epithets and vernacular names. They are distributed in 12 groups in Table 3.

1. & 2. Scientific name (genus, species & subspecies).

3. Botanic family.

4. Local vernacular names are, to a large part, taken in TACKHOLM (1974), BOULOS
(1983) and LE FLOC’H (1983), and from BOULOS & EL HADIDI (1984), with some
additions and corrections from my own field experience, transliteration and transcription
follow the mentioned sources.

5. Frequency status.

6. Arca of distribution in 5 parallel belts from the Mediterranean shore to some 150 km
inland, i.e. from a mean annual rainfall (MAR) belt of ca. 150 mm to less than 25 mm,
then a sixth zone between 150 and 300 km from the shoreline, corresponding to the
Eremaean zone or true desert with 25 to 10 mm of MAR.

7. Biological type.

. Life span.

9. Habitat.

10. Utilization.

11. Grazing value on an evaluation scale.

12. Biological, ecological and other miscellaneous remarks.

4.2 Codes

Below are presented explanations of codes of Table 3 for ‘frequency’, ‘area of distribution’,
‘biological type’, ‘life span’, ‘habitat’, ‘utilization’, ‘grazing value’ and ‘remarks’ respectively.

Frequency status

CC = Very common

C = Common

FC = Fairly common

FR = Fairly rare

R = Rare

RR = Very rare
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This rating results from TACKHOLM (1974), from the many phytosociological studies
published and mentioned in the bibliography and also from my own field notes.

Area of distribution

I = 0-2 km from Mediterranean shoreline: ca. 750 km?
II = 1-10 km inland steppe: ca. 3750 km?*

III = 10-25 km inland steppe: ca. 9375 km?

IV = 25-50 km inland desert: ca. 18750 km?

V = 50-150 km inland hyper-arid zone: ca. 75000 km?

VI = 150-300 km inland Eremaean zone: ca. 112 500km? (including the Qattara depression:
25000 km?)
The total area is ca. 220125 km?.

Biological type

C = Crassulescent (= fleshy halophyte)
CH = Crassulescent (= fleshy herb)

Cl = Climber
F = Femn
Fr = Frutescent (= herbaceous with a woody base)

H = Herbaceous (forb & grass)

Par = Parasite & hemi-parasite

S = Shrub

CS = Crassulescent shrub (= fleshy halophyte)
DS = Dwarf shrub (h < 50 cm)

HS = Tall shrub (h > 50 cm)

TS = Trailing shrub

Su = Succulent (= fleshy glycophyte)

T = Tree(h>3m)

Life span

A = Annual (= therophyte)

B = Biennal

P = Perennial

Sh = Short-lived perennial (= pauciennial)
Habitat

Bra = Brackish water

Can = Canals

Cli = Cliffs

Coa = Coastal (= littoral)

Con = Continental

Cul = Cultigene, rainfed crops and fallows
Des = Desert (MAR < 100 mm)
Dne = Dunes

Frw = Fresh (sweet) water

Irr = Irrigated land

Rge = Rangeland

Roc = Rocks

Run = Runnels
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Sea = Open sea water
Sha = Shallow soils
Snd = Sandy soils

Slt = Salt marshes

Ste = Steppe
Wad = Wadis & topographic depression
Wel = Wells

Wet = Wetland
WIld = Wasteland

Utilization

Cro = Crop

Fen = Fencing (live)

Fsh = Fodder shrub

Fue = Fuel wood

Gra = Grazing

Han = Handicraft

Med = Medicinal & herbal
Non = None

Orn = Ornamental

Sbi = Sand binding

Unk = Unknown

Veg = Vegetable, salad, fruit, human food
Wbr = Windbreak

Grazing value

T = Toxic

0 = No value

1 = Poor

2 = Mediocre

3 = Fair

4 = Good

5 = Excellent (fodder crops, incl. shrubs)
Remarks

Cha = Chasmophyte (craks, crevices, diaclases)
End = Endemic (restricted to Marmarica)
Ere = Eremophyte (= desert plant)

Fce = Fencing material

Fod = Fodder (actual or potential)
FoRe = Forest relict

Gly = Glycophyte (= non tolerant to salinity in generally halophytic groups)

Hal = Halophyte (salt - tolerant)

Hyd = Hydrophyte (living in free water)
Hyg = Hygrophyte (living in wet soils)
Nat = Naturalized xenophyte

Nit = Nitratophyte (on nitrates-rich soils)
Pel = Pelophyte (on clay soils)

265
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Phr = Phreatophyte (on water table)

Psa = Psammophyte (on sandy soils)

Sil = Limonophyte (on silty/loamy soils)

SOs = Gypsophyte (on gypsic soils)

Sum = Summer growing

Tac = Tachytherophytes (very short lived annuals: Aacheb — Ghizzu)
Wee = Weed (in range or crop)

4.3 Interpretation of the Plant Biodiversity Table (Table 3)
4.3.1 Analysis of the flora

Table 3 contains:

86 families of vascular plants, out of a total of 121 for the overall flora of Egypt (71%) and
168 (51%) for Libya.

451 genera out of an overall 742 (61%) for Egypt and 845 (53%) for Libya.

1015 species and subspecies which contain 777 dicots, 233 monocots, 3 gymnosperms and 2
ferns.

The overall vascular flora of Egypt includes 2121 taxa; the flora of Marmarica thus
represents nearly half the Egyptian flora in terms of taxa numbers (47.9%). The flora of
Libya includes 1930 taxa (2200 with the xenophytes); Marmarica as a whole thus represents the
equivalent of some 53 % of the country’s flora. But this is not a realistic account since the flora
of Libyan Marmarica does not exceed 400 taxa and thus the Libyan Marmarica flora is only 21%
(= 400/1930) of the national vascular flora.

The largest families are as follows for both Marmarica and Egypt:

Table 1. - Family Richness

Families Libya Marmarica Egypt
Nr of spp. % Nr of spp. % Nr of spp. %

Compositae 277 14.4 128 12.6 230 10.8
Gramineae 238 12.3 130 12.8 277 13.1
Leguminosae 210 10.9 104 10.2 233 11.0
Cruciferae 116 6.0 62 6.1 102 4.8
Chenopodiaceae 64 3.3 51 5.0 Iéd 3.6
Boraginaceae 53 2ud 32 3.2 55 2.6
Caryophyliaceae 66 3.4 41 4.0 85 4.0
Umbelliferae 85 4.4 30 3.0 51 2.4
Cyperaceae 28 1.6 25 2.5 44 2.1
Convolvulaceae 18 0.9 22 2.2 48 23
Labiatae 64 3.3 16 1.6 55 2.6
Scrophulariaceae 38 2.0 13 1.3 62 2.9
Total 1257 65.1 654 64.4 1319 62.2

The 27 larger genera in taxa numbers are shown in Table 2.
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Table 2. - Number of taxa in the major genera

Genera Nr of spp.

Libya Marmarica Egypt
Euphorbia 19 19 42
Medicago 21 16 18
Plantago 15 14 18
Allium 9 13 22
Silene 19 13 24
Trifolium 22 13 19
Erodium 16 12 14
Convolvulus 16 12 23
Astragalus 29 11 32
Atriplex 14 11 15
Centaurea 8 10 16
Cyperus 6 10 23
Helianthemum 19 10 23
Lotus 17 10 12
Salsola 12 10 20
Reseda 7 9 14
Trigonella 8 9 11
Amaranthus 4 8 11
Bromus 9 8 11
Fumaria 8 8 16
Persicaria 1 8 8
Bellevalia 1 7 8
Echium 13 7 12
Limonium 13 7 7
Scirpus 1 7 74
Suaeda 7 7 9
Vicia 11 7 9
Total n 325 276 444
% of flora 17 27 21

The above tables shows that the flora of Marmarica is, by and large, similar to that of the two
countries as a whole in its proportions.

It is worth noting that genera having many taxa of hygrophytes or of halophytes are particu-
larly well represented in Egyptian Marmarica:

Hygrophytes Halophytes
Cyperus Atriplex
Persicaria Limonium
Scirpus Salsola
Trigonella Suaeda
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The same remark applies to genera with many weeds, nitratophytes and wasteland taxa:

Hygrophytes Halophytes
Allium Euphorbia
Amaranthus Fumaria
Bellevalia Medlicago
Bromus Reseda
Centaurea Silene
Echium

In terms of endemics, BOULOS (1995) recognizes 61 endemic taxa in Egypt of which
over half are from Sinai. Marmarica is poorer in this respect since we only record 19 species and

subspecies:

Allium blomfeldianum E
Allium desertorum E & L
Allium mareoticum E & L
Allium myrianthum E
Carduncellus mareoticus E & L
Echinops taeckholmianus E
Ebenus armitagei E & L
Ferula marmarica E & L
Helianthemum sphaerocalyx E
Herniaria cyrenaica L

Lepidium aucheri E & L
Nigella arvensis subsp. taubertii E & L
Pancratium arabicum E & L
Silene fruticosa E & L
Silene biappendiculata L
Teucrium brevifolium E & L.
Verbascum letourneuxii E & L
Viola scorpiuroides E & L
Zilla spinosa subsp.biparmata E & L

E = Egyptian endemics; L = Libyan endemics.

As one can see most endemics are shared between the two sub-regions.

Microendemism (varieties are not considered in Table 3) is represented by the following:

—  Centaurea conglomerata var. claviceps, Pituranthos tortuosus var. virgatus (= var. arcuatus

Le Houérou).

—  Vicia calcarata var. marmarica.

4.3.2 Floristic similarities and differences between Libyan and Egyptian Marmarica

There are some 24 taxa from the Libyan side of Marmarica that have not been reported from
the Egyptian part:

Juniperus phoenicea, Paretaria lusitanica, Blitum virgatum, Atriplex mollis, Diplotaxis
simplex, Sinapis pubescens, Euphorbia bivonae, Olea europaea subsp. oleaster, Phyllirea media,
Pergularia tomentosa, Calotropis procera, Convolvulus supinus, C. tricolor, Cuscuta europaea,
C. epithymum, Scaligera cretica, Borago officinalis, Ballota pseudo-dictammus, Rhanterium
suaveolens, Asparagus stipularis, Castellia tuberculata, Melica minuta, Elytrigia cristata, E. juncea.

These include a number of taxa linked to the Libyan semi-arid vegetation of Cyrenaica
which extends into nearby eastern Marmarica, for reason of vicinity. Conversely there are some
625 taxa present in Egyptian Marmarica which are lacking on the Libyan side of the political border.
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These are mostly hydrophytes, hygrophytes, helophytes and wetland taxa tied to canals, ponds,
irrigation and agriculture such as, but not limited to, the following 21 genera and 68 species:

Persicaria, 8 species, Ranunculus, 4 species, Lythrum, 3 species, Ammania, 4 species,
Centaurium, 3 species, Damasonium, 1 species, Najas, 3 species, Potamogeton, 4 species, Ruppia,
2 species, Juncus, 6 species, Leersia, | species, Spirodela, 1 species, Lemna, 1 species, Pseudowolfia,
1 species, Typha, 1 species, Carex, 2 species, Schoenus, 1 species, Fimbristylis, 2 species, Scirpus,
7 species, Eleocharis, 3 species, Cyperus, 10 species.

4.3.3 Frequency status (see § 4.2 for abbreviations)

Frequency status Nr of spp. Subtotal % Subtotal
CC 204 489 201 48.2

C 168 16.6

FC 117 11.5

FR 81 525 8.0 51.8

R 269 26.5

RR 175 17.3

Total 1014 1014 100 100

The above table shows that rare taxa are slightly more numerous than the common ones,
a fact that could be interpreted as one more evidence of the intensive anthropization of the
Marmarica vegetation and flora.

4.3.4 Area of distribution (see § 4.2 for abbreviations)

Area of distribution Nr of spp. %

| 33 3.3 Shoreline

I-11 683 67.3 Shore and coastal plain steppe

11 186 18.3 Shore and steppe

-1V 22 2.2 Shore, steppe and desert

I-VI 10 1.0 Shore, steppe, desert and
Eremian zone

[-11 10 1.0 Steppe

l-1v 21 2.1 Steppe and desert

I-vi 4 0.4 Steppe, desert & Eremian

-1v 9 0.9 Desert and Eremian

H-Vi 37 3.6 Desert and Eremian

Total 1015 100

The above table shows that the shore and steppe zones include some 90% of the taxa while
less than 10% are restricted to the desert. The shore and steppe zones include the newly irrigated
land west of the Nile Delta (El Amariya, El Nobariya, El Hammam, Borg el Arab, etc.) which
significantly contributes to this richness.

This zone includes some 148 taxa tied to irrigation and wetlands and free water areas (canals,
ponds).
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4.3.5 Biotypes (see § 4.2 for abbreviations)

Biological types Nr of spp. %
CH 26 2.5
Cl 11 1.1
F 2 0.2
Fr 50 4.8
H 816 79.0
Par 18 1.7
S 3 0.3
Cs 25 2.4
DS 20 1.9
HS 37 3.6
TS 10 1.0
Su 6 0.6
T 9 0.9
Total 1033 100

of them are Chenopodiaceae.

4.3.6 Life span (see § 4.2 for abbreviations)

The total number of taxa is superior to 1015, the codes being not mutually exclusive.

Biotypes are largely dominated by herbaceous taxa (CH, F and H = 82% of the flora), i.e. 844
taxa. Woody or partially woody taxa (T, S and Fr) represent only 6% of the flora, i.e. 62 taxa. The
number of succulent taxa (fleshy glycophytes) is negligible (6). The same remark applies to climbers
(11). Crassulescent shrubs (CS) and crassulescent herbs (CH) are halophytes; they number 51; half

Life span Nr of spp. %

A 575 54.9
B 24 2.6
P 433 41.3
Sh 13 1.2
Total 1048 100

The total number of taxa is superior to 1015, the codes being not mutually exclusive.

Annual taxa constitute 55% of the flora; most are herbaceous. Biennials and short lived
perennials (pauciennials) represent an insignifant proportion (4%).
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4.3.7 Habitat (see § 4.2 for abbreviations)

Habitat Nr of spp. %
Bra 3 0.2
Can 24 1.3
Cli 38 2.1
Coa 31 1.7
Con 4 0.2
Cul 453 255
Des 36 2.0
Dne 12 0.7
Frw 24 13
Irr 32 1.8
Rge 288 16.2
Roc 32 1.8
Run 24 1.4
Sea 5 0.3
Sha 33 1.9
Snd 75 4.2
Slt 64 3.6
Ste 145 8.2
Wad 47 2.6
Wel 4 0.2
Wet 96 54
wid 308 17.3
Total 1778 100

The total number of taxa is superior to 1015, the codes being not mutually exclusive.

The above table shows that the area under study is a very disturbed one, subjected to heavy
anthropogenic pressure, since the field and fallow taxa (Cul) represent 26 % of the flora while those
from wastelands (Wld and Wet) are 404 i.e. another 23 %. The total of taxa from disturbed land
thus represents 49% of the flora. This is further confirmed by the analysis of the features related
to ecology and utilization as shown below. The taxa related to water and wet soils (Bra, Can, Frw,
Irr & Wet) are 179, i.e. 10% of the flora.
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4.3.8 Utilization (see § 4.2 for abbreviations)

Features Nr of spp. %
Cro 6 0.5
Fen 6 0.5
Fsh 10 0.9
Fue 31 2.7
Gra 410 36.3
Han 8 0.7
Med 138 12.2
Non 473 41.8
Orn 18 1.6
Shi 5 0.4
Unk 5 04
Veg 17 1.5
Wbr 4 0.4
Total 1131 100

The total number of taxa is superior to 1015, the codes being not mutually exclusive.

A total of 478 taxa (42 % of the flora) have no use or an unknown utilization; this confirms
the data from subsection 4.3.7 on habitat; a substantial number of taxa, however, is utilized for
grazing (410, i.e. 36% of the flora). A third trait has a significant number: the medicinal and herbal
taxa (138, i.e. 12% of the flora).

4.3.9 Grazing value (see § 4.2 for abbreviations)

Parameter Nr of spp. Subtotal % Subtotal
il 47 581 4.6 57.3
0 534 52.7

0-1 2 337 0.2 33.2
1 126 12.4

1-2 44 4.3

2 132 13.0

2-3 33 3.3

3 54 96 5.3 9.5
3-4 13 1.3

4 13 1.3

4-5 4 0.4

5 12 1.2

Total 1014 100 100

The above table shows that 96 taxa in the flora (9.5%) have a fair to good grazing
value. Unfortunately most of those have become rare and none of them is dominant. It shows,
however, that the flora has still, in principle, a good potential for range regeneration, if the land
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were appropriately managed. The depletion is not yet beyond repair. The number of taxa with
a low grazing value is 337 (33 %) while those of no grazing value or toxic (poisonous) to stock
are 581 (57%); this confirms, once more, the previous diagnosis: heavy anthropozoic pressure on
disturbed and depleted land and vegetation.

4.3.10 Remarks and edaphic biological and ecological classification (see § 4.2 for abbreviations)

Traits Nr of spp. %
Cha 55 4.4
End 18 1.4
Ere 42 3.4
Fod 14 Vil
Gly 13 1.0
Hal 118 9.5
Hyd 33 2.6
Hyg 104 8.3
Nat 10 0.8
Nit 56 4.5
Pel 24 1.9
Phr 16 13
Psa 177 14.2
Sil 46 3.7
S04 23 1.8
Sum 21 1.7
Tac 39 3.1
Wee 439 35,2
Total 1248 100

The total number of taxa is superior to 1015, the codes being not mutually exclusive.

Again, the taxa from disturbed land are in large numbers (Wee + Nit = 495 i.e. 40% of the
flora).

Psammophytes are in sizeable numbers (14% of the flora) and often make up the best
grazing; hygrophytes and hydrophytes make up 11% of the flora and halophytes 10%.
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Chasmophytes are not in large numbers but they have a important role as cliffs and rocks
constitute a refuge where species that have become rare can find shelter and relative protection due
to a relative site inaccessibility to man and stock. Many cliffs, runnels and wadis constitute sites
of high biodiversity, where 50 to 100 + rare species can be found over an area of 1000 m?. Among
those one may include:

Allium mareoticum Micromeria nervosa
Anabasis oropediorum Moricandia nitens
Artemisia herba-alba Oryzopsis miliacea
Capparis rupestris Periploca angustifolia
Convolvulus oleifolius Phagnalon rupestre
Dactylis hispanica Phlomis fruticosa
Dichanthium annulatum Polygonum equisetiforme
Echiochilon fruticosum Prasium majus
Euphorbia dendroides Rhamnus oleoides
Euphorbia bivonae Rhus tripartita
Euphorbia hierosolymitana Silene fruticosa
Fagonia cretica Silene vulgaris
Globularia arabica Thymus capitatus
Helianthemum sessiliflorum Varthemia candicans
Helianthemum sphaerocalyx Verbascum letourneuxii
Hyparrhenia hirta Ziziphus lotus

Lotus creticus

As mentioned above the large number of hydrophytes and hygrophytes reflects the presence
in the eastern part of Marmarica of large irrigated zones, west of Alexandria.

Biodiversity has been herein evaluated on a 6 degrees scale according to the number of species
recorded, in spring-time, over a standard sampling area of 2500 m? ('/s hectare or 0.6 feddan):

1:0-10 - Depleted / Desertized 4:40-60 - Medium
2:10-20 - Poor / Low 5: 60-80 - Good
3:20-40 - Fair 6: > 80 - Outstanding

5. Conclusions

Marmarica is a botanically rich province, considering its climatic aridity, since it harbours almost
50% of the Egyptian flora and 21 % of the Libyan flora, similar in that to Sinai (same size: 960 taxa).
The 1015 Marmarican taxa represent the equivalent of 37% of the Saharan flora on only 2.6% of the
surface area. Sinai, however, due to its high mountains, has a higher rate of biodiversity, with
31 endemic taxa vs 18 for Marmarica. The same rationale applies to the comparison between Libyan,
Marmarica and Cyrenaica. The latter, due to its semi-arid and locally sub-humid bioclimate, its
forest vegetation and its geographic isolation is an «island of endemicity» with some 100 endemic
taxa and many micro-endemics, for an overall flora of ca. 900 taxa, i.e. 11% vs less than 3% for
Egypt, ca. 1.8% for Marmarica as a whole, 4% for the Libyan part and 1.8% for the Egyptian part.

The Marmarica flora belongs to the Ibero-Maghribian sub-province of the Mediterraneo-steppic
province within the Mediterranean phytogeographic region; some Irano-Turanian and Saharo-
Arabian elements are also present due to the vicinity of these two phytogeographic entities but
they represent less than 10% of the flora each, while the tropical element 1s almost absent. But
Egyptian Marmarica, likewise the Nile valley and delta, harbours a large number of cosmopolitan
and pluriregional taxa tied to irrigation. Conversely Libyan Marmarica where irrigation is scant
does not possess this cosmopolitan flora. These facts were carefully analysed in detail in my opus
of 1995 on the bioclimatology and phytogeography of the arid steppes N of the Sahara and its more
recent synthesis in English language (LE HOUEROU, 2001).
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An important characteristic of the Marmarica flora and vegetation is their high degree of
anthropization. Most pristine steppes (e.g. of Artemisia herba alba) are reduced to a few scattered
plots of a few feddans (1 feddan = 1 acre = 4200 m?). The only one of any size I could find had
about 20 ha at ca. 12 km E of Sidi Barrani along the highway to Marsa-Matruh, it was only made
possible by the initiative of a «conservative» settled farmer. According to the FAO (1970) range
map «Shih» steppes still covered some 220000 hectares W of El Alamein in the late 1960’s mostly
between El Alamein and Fuka (187500 ha) with two nuclei S and E of Sidi Barrani (12500 ha)
and SW of Negheila (22500 ha) (FAO, 1970; VAN DER VEEN & al., 1968).

Species that are sought for by man and livestock find (temporary?) refuge in cliffs, runnels,
wadi cafions and rocks. If some action is to be taken for the restoration of biodiversity it should be
a total protection (exclosure) of these refuges.

Many other conclusions could be drawn from Table 3 through the systematic study of
correlations between a number of parameters such habitat and utilization, grazing value versus
families and genera, etc. | leave this studies to the potential users of the present work. I have
proposed a concrete programme of conservation to protect the relict species, as a potential source
of drought-tolerant and potentially economic germplasm material for arid-land revegetation
(LE HOUEROU, 1998e¢). As feared, nothing happened after four years, in spite of the fact that the
resources were available, from a IBRD loan, to carry out such a programme.
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PLANT DIVERSITY IN MARMARICA
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Map 1. — Map of the Marmarica.
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