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ABSTRACT.  Tawila Archipelago consists of four islands. It lies west of
Al Leith city, between the coordinates: Latitudes 20º09′ and 20º15′N,
Longitudes 40º00′ and 40º15′E. Ghurab island is situated south of Jed-
dah (Latitude 21º35′N and longitude 39º10′E). The mangrove species
Avicennia marina occupies the eastern sides of Sharifa and Tawila is-
lands, whereas the swampy areas of Ghurab and Tawila islands are
occupied by Urochondra setulosa grass. Limonium cylindrifolium is
recorded from the inland parts of Sharifa and Tawila islands, while
species such as Anabasis ehrenbergii, Taverniera lappacea and Cy-
perus conglomeratus inhabit the elevated parts of the latter island. Ob-
vious stratification of vegetation occurs in the Sharifa island. A plant
community dominated by Limonium cylindrifolium and Anabasis eh-
renbergii was recognised in Tawila island.

The impact of high salinity, extreme aridity and the scanty rains af-
fect greatly the number of species encountered in the area of study.
Only 17 species, representing 11 families of vascular plants, of which
14 perennials were recorded.

Introduction

Studies on the plant life in the Saudi Red Sea coast islands are very rare, how-
ever information on the mangroves of Saudi Arabia is very recent (Fery et al.,
1984; Khafajii et al., 1988; Mandura and Khafajii, 1993; Mandura et al., 1987,
1988; Migahid, 1996; Saifullah, 1996; Saifullah et al., 1989; Vessey-Fitzgerald,
1955; 1957; Zahran et al., 1983).
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Plant life in the Saudi Red Sea coast islands will be represented in a series of
papers. The first paper deals with Tawila Archipelago (west of Al Leith city)
and Ghurab island (south of Jeddah).

Area of Study

The area of study comprises some of the Red Sea islands namely Tawila Ar-
chipelago and Ghurab island.

Tawila Archipelago is situated about 4 km west of Al Leith city, ca. 2 km
from the seashore. It lies between the coordinates: Latitude, 20º09′ and 20º15′N,
Longitudes 40º00′ and 40º15′ (Fig. 2). The Archipelago composed of about 4
islands, extending nearly north-west orientation, where Tawila (= long) is the
major island of the Archipelago (hence its name). Tawila island extends for
more than 16 km, with breadth not exceeding 1.5 km, while the rest of the is-
lands of the Archipelago, are very small, hardly larger than few kilometers
length: Sharifa has a length of approximately 2.5 km, while its maximum
breadth is about 1.4 km; Halhala island is a very small one (ca. 1.6 × 0.8 km)
which extends nearly east-west orientation.

Ghurab island is situated south of Jeddah, in the central part of the eastern
Red Sea coast line. It lies about 1.5 km from the seashore between the coordi-
nates: Latitude 21º35′N and Longitude 39º10′ (Fig. 2).

The climatic conditions over the area of study are illustrated by the meteoro-
logical data of stations at Jeddah and Gizan (Anon, 1979). Jeddah and Gizan
showed almost similar climatic conditions (Table 1).

TABLE 1. Annual means of some meteorological data of Jeddah and
Gizan over the period from 1970 to 1979.

Climatic elements   Jeddah       Gizan

Total precipitation (mm)   70.4       62.9

Temperature, daily (ºC)

Maximum   33.5       35.4

Minimum   23.1       26.1

Mean   28.0       30.3

Relative humidity (%)

Maximum   100       100

Minimum      3          3

Mean     61         66
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FIG. 1. Key for the species recorded in the study area.
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FIG. 2. Geographical situation of the study area and vegetation maps of Halhala, Sharifa and Ghu-
rab islands.
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The tidal amplitude is low (about 0.5 m), and the mean sea level increase
during the winter season (Edwards, 1987).

Methods and Techniques

No topographical maps are known for the study area. The study, therefore, is
based on the topographical maps prepared by the authors. The vegetation has
been studied along the required transects for each island either E/W or S/N
direction through the whole length of the islands. The system used here for
describing the plant community is that of Braun-Blanquet (1964).

Plant collections were mainly identified in the herbarium of Cairo University
and Assiut University (Egypt). Duplicates of the collections are kept in the Her-
barium of King Abdulaziz University (Jeddah, Saudi Arabia), in addition to the
above mentioned Herbaria. Identification was done according to Chaudhary
(1989, 1999), Collenette (1998), Migahid (1996) and Miller & Cope (1996).

In this paper; P = presence value in %; AB = combined scale value, accord-
ing to Braun-Blanquet (1964).

Results

1. Tawila Archipelago

1.1 Tawila island

The soil varies between sandy-muddy to loose and covered with thin layer of
salt crust. This habitat supports the growth of the mangrove species Avicennia
marina (Fig. 3, 4) towards the land (compared also Mandura & Khafajii, 1994
and Saifullah, 1996). On the other hand swampy areas were occupied by Uro-
chondra setulosa (Trin.) C.E. Hubb. (= Vilfa setulosa Trin.), which is a shortly
rhizhomatous, tussocky, perennial grass. It is the only species in a monotypic
genus.

Limonium cylindrifolium � Anabasis ehrenbergii community.

Species            P (%)         AB

a.  Tree layer

Not represented

b.   Shrub layer

Avicennia marina (Forssk.) Vierh.   10 +  .4
Limonium cylindrifolium (Forssk.) Verdc. (Fig. 6) 100 2.3
Suaeda monoica Forssk. ex J.F. Gmel.  10 1.2
Suaeda aegyptiaca (Hasselq.) Zoh.  10 1.2
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FIG. 3. Vegetation map of the studied sector of Tawila island.
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FIG. 4. Two stands showing the luxurious vegetation, with obvious stratification of Sharifa island
(A) and almost pure stand of Limonium cylindrifolium in the vegetation of Tawila island
(B).
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FIG. 5. Mosaic pattern of vegetation: Ghurab island (A) and Halhala island where the vegetation
is interrupted by a small lagoon (B).
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FIG. 6. Flourishing species in the vegetation of the study area: Anabasis ehrenbergii (A) and Li-
monium cylindrifolium (B).
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Limonium (Contd.)

Species            P (%)         AB

b. Dwarf shrubs and perennial herbs

Anabasis ehrenbergii Schweinf. (Fig. 6) 100 2.5
Urochondra setolosa (Trin.) C.E. Hubb.  10 1.2

Species          P (%)         AB

Taverniera lappacea DC.  10 1.2
Kohautia caespitosa Schnitzl.  10 1.2
Limonium axillare (Forssk.) 0. Kuntze (Fig. 6)  10 +  .1
Arthrocnemum macrostachyum (Moric.) K. Koch  10 +  .1
Cyperus conglomeratus Rottb.  10 +  .1
Zygophyllum album L. f.  10 +  .1
Cleome amblyocarpa Barr. & Murb.  10 +  .1

d.  Ephemerals

Arnebia hispidissima (Lehm.) DC.  10 +  .1
Polycarpaea spicita Wight & Arn.  10 +  .1
Zygophyllum simplex L.  10 +  .1

1.2 Sharifa island

This island is more elevated in its western parts (Fig. 2, 4). The soil is sandy-
muddy and remarkably rich in organic matter. Elevation above sea level ranges
from 0 to 4 meter.

Sharifa island is characterized by its luxurious vegetation as compared with
other studied sites. Plant cover reaching 80%, with obvious stratification of the
vegetation. This could be recognized as follows:

a. Shrub layer (up to 4 m high): This layer is represented by Avicennia mari-
na (P = 100), which grows about sea level. This mangrove species contribute
about 30% of the total plant cover of the island.

b. Undershrub layer (not exceeding 2 m high): Two halophytes represents
this layer, namely Limonium cylindrifolium (P = 100) and Suaeda monoica
(P = 60). The former species (L. cylindrifolium) is characterized by its very nar-
row almost cylindrical leaves (hence its specific name). It abounds on the drier
areas about 1 m above sea level and occupies most of the central parts of the
island. This species contributes about 40% of the total plant cover. On the other
hand Suaeda monoica grows in the relatively wet habitats, about 70 cm above
sea level close to the mangrove species near the seashore.

c. Ground layer (30-80 cm): This layer is represented by Arthrocnemum
macrostachyum (P = 40) which is characterized by its cylindrical jointed dark
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green stems. It grows about 1 m above sea level forming scattered patches near
the borders of the island.

1.3. Halhala island

This island is made up of dead coral reefs. The vegetation is restricted to a
central stripe interrupted by two small lagoons (Fig. 2, 5). Plant cover ranges
between 15 and 20% of the total area of the island. The vegetation takes a
mosaic pattern composed of four species, namely Limonium cylindrifolium (P = 50),
Arthrocnemum macrostachyum (P = 40), Suaeda aegyptiaca (P = 40) and Suae-
da monoica (P = 20). Suaeda monoica was found to occupy the most elevated
parts of the island towards the land.

2. Ghurab Island

This island takes the shape of a triangle (ca. 1 km base and 1.3 km height),
with a southern very narrow extention (Fig. 2, 5). It is more elevated in the
southern parts, this elevation decreases gradually northwards.

The vegetation of Ghurab island shows a mosaic pattern (Monod, 1954).
Only two species were recorded in the southern elevated parts namely Halope-
plis perfoliata (P = 40), and Suaeda monoica (P = 50). The marginal parts, espe-
cially the western side, was occupied by Arthrocnemum macrostachyum (P = 60),
whereas the central sector supports the growth of Anabasis ehrenbergii (P =
10). The swampy areas of the low-laying northern parts of the island were
found occupied by Urochondra setulosa. Associated species include Zygophyl-
lum album (P = 10), Cyperus conglomeratus (P = 10) and Zygophyllum simplex
(P = 10).

Discussion

The most striking marine plants of the study area are the mangrove species
Avicennia marina. This species were not widespread in the study area, since it
is found only in Sharifa and the studied sector of Tawila island. According to
Saifullah (1996), the mangroves of  Saudi Arabian Red Sea coast are unique in
the sense that they thrive in the most unfavourable conditions. Avicennia mari-
na is known to occur as long as the habitat is sheltered and depositional. It is a
pioneer species in mangrove succession (Macnae, 1968). It also shows zonation
in the study area, where it is found to occur towards the land (compare also
Mandura & Khafajii, 1993).

There is a clear correlation between elevation above sea level, soil texture
and the distribution of the different plant species: Low-laying areas, about sea
level, where the soil is sandy-muddy to loose and covered with thin layer of salt
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crust, support the growth of species such as Avicennia marina, Suaeda aegyp-
tiaca, Arthrocnemum macrostacyum and swampy areas are occupied by Uro-
chondra setulosa grass. On the other hand the inland parts (over 1 m above sea
level) are remarkably drier and more saline due to water evaporation. This habi-
tat supports the growth of Limonium cylindrifolium. Elevated sites, with drier
and coarser soil, are characterized by species such as Anabasis ehrenbergii, Ta-
verniera lappacea, Kohautia caespitosa, Cyperus conglomeratus and Arnebia
hispidissima. Stratification of vegetation is obvious, especially in Sharifa island:
Shrub layer, undershrub layer and ground layer.

The impact of salinity, extreme aridity and the scanty rains in the area of
study is quite clear from the powerty of species encountered, where only 17 spe-
cies, of which 14 perennials were recorded.

References

Anon. (1979) Annual Environmental Report, Ministry of Defense and Aviation, Meteorology and
Environmental Protection Administration, Kingdom of Saudi Arabia.

Braun-Blanquet, J. (1964) Plant Sociology, Translated by Fuller, G.D. and Conard, H.S.,
McGraw-Hill Book Co. Inc., New York, London.

Chaudhary, S.A. (1989) Grasses of Saudi Arabia, National Agriculture and Water Research
Center, Riyadh, 465 p.

Chaudhary, S.A. (1999) Flora of the Kingdom of  Saudi Arabia, vol. 1, National Agriculture and
Water Research Center, Riyadh, 691 p.

Collenette, S. (1998) A checklist of botanical species in Saudi Arabia, Headley Brothers Ltd., W.
Sussex, UK, 49 p.

Edwards, F.J. (1987) Climate and Oceanography, In: Edwards, A.J. and Head, S.M. (eds.), Red
Sea, Pergamon Press, London, pp. 46-68.

Frey, W., Kurschener, H., Sheikh, A.M.E. and Migahid, A.M. (1984) Zonation near Tawwal,
Saudi Arabia. Notes from the Royal Botanic Garden, Edinburgh, 42(1): 45-56.

Khafajii, A.K., Mandura, A.S. and Saifullah, S.M. (1988) Temporal and spatial variations in
the carbohydrate, lipid and protein contents of Avicennia marina from the Saudi Arabian
Red Sea coast, Proc. Saudi Biol. Soc., 11: 149-161.

Macnae, W. (1968) A general account of the fauna and flora of mangrove swamps and forests in
the Indo-West Pacific Region, Advances in Marine Biology, 6: 73-270.

Mandura, A.S. and Kafajii, A.K. (1993) Human impact on the mangrove of Khor Farasan Is-
land, southern Red Sea coast of Saudi Arabia, In: Leith, H. and Al-Massom, A. (eds.) To-
wards the Rational Use of High Salinity Tolerant Plants, vol. Kluwer Academic Publishers.

Mandura, A.S., Khafajii, A.K. and Saifullah, S.M. (1988) Ecology of a mangrove stand of cen-
tral Red Sea coast area: Ras Hatiba (Saudi Arabia), Proc. Saudi Biol. Soc., 11: 85-122.

Mandura, A.S., Saifullah, S.M. and Khafajii, A.K. (1987) Mangrove ecosystem of southern
Red Sea coast of Saudi Arabia, Proceedings of the Saudi Biological Society, 10: 165-193.

Migahid, A.M. (1996) Flora of Saudi Arabia, 4th ed., King Saud Univ. Libraries, Riyadh, Saudi
Arabia.

Miller, A.G. and Cope, T.A. (eds.), (1996) Flora of the  Arabian Peninsula and Socotra, vol. 1,
Edinburgh Univ. Press, England, 586 p.

Monod, Th. (1954) Modes �contracte� et �diffus� de la vegetation saharienne. In: Cloudsley-



Plant Life along the Saudi Red Sea Coast Islands 57

Thompson, J.L. (ed.), Biology of Deserts. Inst. Biol., London.
Saifullah, S.M. (1996) Mangrove ecosystem of Saudi Arabian Red Sea coast � An Overview, J.

KAU: Mar. Sci., 7: 263-269.
Saifullah, S.M., Khafajii, A.K. and Mandura, A.S. (1989) Litter production in a mangrove

stand of the Saudi Arabian Red Sea coast,  Aquatic Botany, 36: 79-86.
Vessey, Fitzgerald, D.F. (1955) Vegetation of the Red Sea coast, south of Jeddah, Saudi Arabia,

J. Ecol., 43: 477-489.
Vessey-Fitzgerald, D.F. (1957) Vegetation of the Red Sea coast, north of Jeddah, Saudi Arabia,

J. Ecol., 45: 547-569.
Zahran, M.A., Younes, H.A. and Hajarah, H.H. (1983) On the ecology of mangal vegetation of

the Saudi Arabian Red Sea coast, J. Univ. Kuwait (Sci.), 10(1): 87-99.



Zeinab A.R. El Karemy & Hassan S. Al-Zahrani58

Í�u�F��« dL�_« d���« q��U� �e�� w�  U��M�« �U�O�
»«d�� �d�e��Ë WK�uD�« qO����√ −±

**w�«d�e�« bOF� s��  Ë  *w1dJ�« bL�√ VM��
WOKLF�« ÂU��_« ,  UM�K� WO�d��« WOK� ,  U�M�« r�� *

e�eF�« b�� pK*« WF�U� , ÂuKF�« WOK� , ¡UO�_« ÂuK� r�� **
W��uF��« WO�dF�« WJKL*« − �b����

WK�uD�« qO?�?��√ w�  U?�M�« �U?O?� W?O�U?(« W?�«�b�« �ËUM� ÆhK�?�?�*«
W?�U?{ùU� ©WK�uD?�« �d�e?� s� w�uM'« �UDI�«Ë WK?�K� , W?H�d?A�« �e?�®
q�U?� �e?� s�  U?�«�b�« s� WK�K�� W�«b?�?� p��Ë »«d?� �d�e?� v�≈
r�¥ w�«u?� b?F� vK� WK�uD�« qO?�?��√ lI�Ë Æ Í�u?F?��« d?L�_« d?�?��«
b�Ë bI�Ë Æ �b?� WM�b� »uM� »«d� �d�e� lI� ULM?O� YOK�« WM�b� »d�
vK� d�U�� qJA� d�R� W�d��« WFO��Ë d���« `D� Èu��� s� �UH��ô« Ê√
¡UDG�« w� ,d?EM�« XHK�?�� U?� r?�√Ë ÆW?�«�b�« W?IDM� w�  U�U??�M�« l��u�
YO??� ©Avicennia marina® È�u??A�«  U??�� l��u� ,�e??'« pK�?� w�U??�M�«
s� q� w� T�U?A�« t?�«u� w��«Ë W?OL?;«Ë W?C?H�M*« s�U?�_« w� q�?�
: Èd?�√ W?O�U?�� �«u�√ u/ p�� V�U?> b�I�Ë , WK�u�?D�«Ë W�H�d?A�« �e��
o?�UM?�  e???????O?9 ÆSuaeda aegyptiaca , Arthrocnemum macrostachym

WF?H�d*« o�UM*« Ê√ 5� w�  Urochondra setulosa  U�� u?LM�  UF?IM��*«
ÁUO?� d�?��?� Î«dE� Õö�_« s� W?I�� �u?�u� UN?O� W�d?��«  eO9 w��«Ë ÎU?O�?��
d?��_« s?�U�_« U?�√ Æ Limonium cylindrifolium  U?�� U?N?O� d?A?��« d?�?��«
Taverniera : Èd?�√ WO�U?�� �«u�√ U?N� dN� b?IK� W�U?'« W�d?��«  «� ÎU�U?H��«
w� W??O�U?�� �d??O?A??� qO?�??�� - U??L?� Æ  Kohautia caespitoso , lappacea

ÆLimonium cylindrifolium-Anabasis ehrenbergii U��u�� WK�uD�« �d�e�
·UH?'« ,WO�UF�« W?�uK*«® W�«�b�« WIDM� w?� bzU��« ·dE�« dO�Q?�� ÊU�
�b??F�« vK� `{«Ë d�√ ©��«d??(«  U??��� �U?H?��« ,�UD�_« ��b� ,b�b??A�«
±∑ �bF�« «c� b?F�� r�Ë WIDM*« w� U�d?B� - w��« WO�U?�M�« �«u�ú� wKJ�«

Æ�dLF*« �«u�_« s� ±¥ UNM� WOzU�u�«  U�U�M�« s� ÎU�u�

Æ dB� − ◊uO�√ − ◊uO�√ WF�U� − ÂuKF�« WOK� −  U�M�« r�� : rz«b�« Ê«uMF�« *




