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Socotra Island - a special part of Yemen’s natural heritage
The following paper was prepared for the workshop ,Natural Areas and Biodiversity
Conservation in Yemen* in Sanaa, organised by the Environment Protection Council
of Yemen in cooperation with IUCN, and the First International Scientific Symposium
on Socotra held at the University of Aden, both in March 1996.

It is presented here in a modified version in honour of Prof. Dr. E. A. Amdt’s merits
for ecological research in Yemen by training Yemeni students in the field of marine
biology and the support of my own work in the country.

Abstract

The Socotra Archipelago is distinguished by geological peculiarities and a rich va-
riety of species, including an exceptional number of endemics and relic species of
remarkable biogeographic and developmental interest. The flora and fauna of the
Archipelago appear to have been little affected by human activities. But a significant
part of the available data dates back to turn-of-the-century expeditions. This in turn
creates several problems for well-prepared nature protection and sustainable devel-
opment concepts. The paper gives a brief overview on the natural history of Socotra
Island under special consideration of the fauna.

Zusammenfassung

Der Archipel von Sokotra ist gekennzeichnet durch geologische Besonderheiten
und eine beeindruckende Vielfalt an Arten, unter denen sich zahlreiche biogeogra-
phisch und entwicklungsgeschichtlich interessante Endemiten und Reliktformen
befinden. Durch die traditionellen Nutzungsformen der Inselbewohner wurde die
natirliche Umwelt Sokotras bisher nur wenig beeintrachtigt. Die derzeitigen Kennt-
nisse zur Flora und Fauna basieren aber zu einem Grof3teil auf Expeditionen, die um
die Jahrhundertwende erfolgten. Das macht die Erarbeitung von Konzepten zum
Schutz und zur nachhaltigen Entwicklung der Inselgruppe schwierig. Der Beitrag gibt
eine Ubersicht Gber wichtige Aspekte der Naturgeschichte der Inselgruppe unter
besonderer Berlicksichtigung der Fauna.
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Introduction

In the course of a guest lectureship at the University of Aden from 1982 to 1985,
the author had the opportunity to do some field work in the southern part of Yemen,
mainly around Aden. Beside this he visited Socotra Island six times between 1982
and 1996 staying there for one to two weeks each time. He took also part in a
UNESCO Fact Finding Mission to Socotra in 1993, whose objective was to consider
the establishment of this unique island as a Biosphere Reserve (WRANIK 1993 &
1995).

The Socotra Archipelago

,Dioscorida...is very large but desert and marshy, having rivers in it and croco-
diles and many snakes and great lizards of which the flesh is eaten and the fat
melted and used instead of olive oil. The island yields no fruit, neither vine nor grain.
The inhabitants are few and they live on the coast towards the north, which from the
side faces the continent. They are foreigners, a mixture of Arabs and Indians and
Greeks who have emigrated to carry on trade there. The island produces the true
sea-tortoise, and the land-tortoise and the white tortoise, which is very numerous and
preferred for its large shells, and the mountain tortoise....” - this is part of the oldest
documented information on Socotra, called "Dioscorida”, in the "Periplus of the
Erythraean Sea", a shipping manual written in the first century A.D. by an unknown
Greek sailor.

Nowadays, about 2000 years later, the Archipelago still belongs to the compara-
tively unexplored parts of the world. Apart from some 19th century travel accounts
the island has been a relatively well-kept secret, virtually isolated from the rest of the
world and effectively closed for foreign visitors because of military considerations
and extreme natural conditions.

Especially during the time of the south-west monsoon, which blows from April to
October, the island is often cut off completely. The winds blow in this period at ve-
locities of over 15 metres per second. There is a build up of dangerous seas around
the island which makes a vessel's approach impossible, and under these circum-
stances also air communication ceases. But until now even under "normal" weather
conditions communications from the mainland by air and by boat are severely re-
stricted by the lack of harbours, poor airport facilities and inadequate aircraft.

The Socotra Archipelago is situated in the north-western part of the Indian Ocean
and comprises the four islands Socotra, Abd-el-Kuri, Semha and Darsa ("The Broth-
ers"). The islands are separated from one another by relatively shallow seas and
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from the mainland by a deep trench (Fig 1). Politically, the Archipelago is adminis-
tered as a part of the Republic of Yemen.
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Fig.1  Sketch map showing position of the Socotra Archipelago

Socotra itself is about 120 by 40 km and covers an area of 3625 km ? . It is com-
posed of a basement complex of igneous and metamorphic rocks of Pre-Cambrian
age overlain by sedimentary rocks, mainly limestone and sandstone. Topographically
it can be divided into three main zones: the coastal plains, a limestone plateau and
the Haghir mountains (Fig. 2).

Fig.2a Socotra, as seen from Gemini VIl (Reproduced by kind permission of U.S.
National Aeronautics and Space Administration)
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The coastal plains vary considerably in width. A limestone plateau extends over
most of the island, averaging 300 to 700 m in altitude. It is dissected by a number of
deep valleys and drops in steep, often almost vertical escarpments to the coastal
plain or directly to the sea. The Haghir mountains in the north-west of the island rise
up to a height of 1519 m.

The climate is monsoonal. There are no exact figures available on the annual
temperatures and rainfall, but the climate is cooler and more temperate compared
with the adjacent African and Arabian mainland. As far as it is known the mean an-
nual temperatures vary between 28-37 °C and the mean annual rainfall varies be-
tween 130-170 mm per year. The mountains are frequently shrouded in clouds and
heavy dews are common. These seem to be also a main water source for vegetation
in these altitudes.

The Haghier massif forms the most important watershed on the island and nu-
merous watercourses run both north and south from this region of higher rainfall and
permanent springs (Fig. 3).

Fig.3  Water course in the mountains.

Particularly on the northern slopes these streams are permanent in their upper
reaches, whereas in the plains they are mostly sporadic carrying water only during
the rains and just after. Some of the river estuaries retain water for most of the year.
Even if not well known, there seems to be a relatively large underground karstic
system and also undersea water springs are reported.

The island is sparsely vegetated and dominated by xeromorphic forms, which are
well-adapted to the harsh climate, such as the desiccating winds of the summer
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period. Only in sheltered valleys and higher mountain areas the vegetation is more
luxuniant (MIiEs 1993 & 1995, DAvIs et al. 1994, ALEXANDER & MILLER 1996) (Fig.4 &
5).
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Fig.4  Topographical division and the main vegetation types on Socotra (MILLER, in
DAvis et al. 1994, MiES et al. 1995)
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Fig.5 The Wadi Ayhaft is one of the most densely wooded areas of the island and
belongs to the sites under discussion for a protection concept. It is a submon-
tane area of granite and limestone slopes with abundant running water.

Open deciduous shrubland of the coastal plains and low inland hills is dominated
by the shrub Croton socotranus (Fig. 6).

Fig.6  Open deciduous shrub land with Croton socotranus. The coastal plains contain



an increased percentage of endangered species due to grazing pressure,
wood cutting. agricultural activities and the expansion of settlements.

It is the most common shrub in these regions, but is also a major source of wood
for building and burning. At elevations up to about 500 meters grow the bizarre tree
succulents, the desert rose, Adenium obesum socotranum, and the cucumber tree,
Dendrosicyos socotranus (Fig. 7).

Fig.7  The bizarre tree succulents Adenium and Dendrosicyos (SCHWEINFURTH 1887).

The latter grow up to 5 meters or so. The specimens are healthy, but rather old.
Like in other species no seedlings or young trees can be observed. Therefore stud-
ies on the natural regeneration would be necessary and of great importance. Higher
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altitudes are home of at least seven species of frankincense trees, three endemic
Socotran aloes and wild pomegranate. The dragon's blood tree Dracaena cinnabari,
which is one of the most famous botanical curiosities of the island, is restricted to the
zones of submontane thicket and montane grassland (Fig. 8).

Fig.8 The Dragon's blood trees are characterized by a mushroom-shaped silhouette.
Diksam, in the centre of the island, is probably the best example of
D. cinnabari woodland.

The granite slopes and pinnacles of the Haghier are fairly barren-looking and
characterised by montane thicket, woody herbs and lichens.

Evolutionary history and biogeography

The fascinating and unique character of the flora and fauna of Socotra is related
to its geological history. The island is probably part of a fault block separated off from
the mainland by the same series of dislocations which produced the Gulf of Aden in
late Tertiary times. KOSSMAT (1907) described Socotra as one of the ,most isolated
pieces of land“ in the history of the earth. The high degree of endemism, as a result
of this long isolation, makes the Archipelago of remarkable biogeographic and evolu-
tionary interest and an important place in terms of global wildlife conservation.

Although the history of the island is in many details still imperfectly known, it is
possible to suggest that some of the endemic species are relics of an ancient flora
and fauna surviving in the Haghir massif, which is considered by geologists not to
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have submerged since the Mesozoic (Uvarov & Popov 1957). The absence of any
indigenous mammals is a further indication of the island's ancient origin, presumably
from a time before mammals appeared on earth.

In biogeographical terms terrestrial Socotra is in general more closely linked with
Africa, but there are also interesting affinities with other areas, including some re-
mote islands of the Atlantic Ocean. A possible explanation for such phenomena
could be, that these related island species represent relics of an originally wide-
spread African population, which became extinguished on the mainland by the more
recent developments of the Ethiopian fauna. Further taxonomic studies are needed
to clarify the status of the endemic species and their way of speziation, and there
remains also a great need for further studies of the ecology of the individual species
and their main habitats on the islands.

From the very scanty information on the marine fauna in the Gulf of Aden it is only
possible to draw tentative biogeographic lines. It seems, that a zoogeographical
boundary between an Arabian and a West Indian Ocean Subprovince runs from the
coast of Somalia south of Cape Guardafui and Socotra Island in the West to the
entrance of the Gulf of Oman in the east (KLAUSEWITZ 1989) (Fig. 9).

A very important factor for the determination of the boundaries seems to be cold
water upwelling which probably constitute an efficient ecological barrier for warm-
water-adapted species. Biogeographically Socotra could be a major overlap between
the Arabian and Indian Ocean, with endemics from both regions represented. First
investigations on the shallow water fish communities gave not only this picture of
mingling different regional fauna, but also interesting indications of distinct and well-
established communities. According to Kamp (personal information) the Archipelago
is not simply a site where adjacent faunas mix, but in key fish indicators, only species
belonging to one or the other of the biogeographic regions are present, their sister
taxa being absent. More extensive inventory is required to confirm this.

Even if the island can not be considered as an untouched area, as a result of the
vast isolation and the traditional rules, Socotra is relatively little affected by human
activities in comparison with other island ecosystems. Until now, with the exception
of some areas in the more exploited coastal plains, the whole island has been domi-
nated by a traditional balance between man and the environment. At present there
are no signs of over-exploitation of plant species with ethnobotanical values. There-
fore Socotra is suggested to be one of the best preserved semi-arid tropical islands
in the world.
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KLAUSEWITZ 1989).
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History of biological research

A significant part of the available data on the flora and fauna of Socotra dates
back to turn-of-the-century expeditions. The first scientific exploration of the island
was in 1880 by the botanist 1.B. Balfour. An account of the recorded animals is given
in 1881by BLANFORD, BUTLER, GODWIN-AUSTEN, GUNTHER, SCLATER & HARTLAUB and
WATERHOUSE. In 1881 the two Germans G. Schweinfurth and E. Riebeck spent six
weeks on Socotra and recorded also numerous animals (MARTENS 1881, HARTLAUB
1881, PETERS 1882, TASCHENBERG 1883)(Fig. 7). The Bents, who where archaeolo-
gists, arrived the island in 1897. They were accompanied by E. N. Bennett, who
collected a greater number of arthropods (DIXEY et al. 1898). Mainly insects and
reptiles were obtained by an Austrian expedition in 1897 (STEINDACHNER 1903; KOHL
1907; BECKER, KRAUsS, REBEL 1931). The first specifically and more complex zoo-
logical survey was done by W. R. Ogilvie-Grant from the British Museum London and
H. O. Forbes from Liverpool Museum in 1898. They spent three months on Socotra
and visited also Abd-el-Kuri. Their records were summarised by FORBES (1903).

Some further geological, zoological and mainly botanical studies, such as the Ox-
ford University Expedition in 1956 (BOTTING 1958), the Middle East Command Expe-
dition in 1967 (DOE 1992), the University of Aden Expedition in 1982 (WRANKK et al.
1986) and the OSME Survey in 1993 (PORTER et al. 1996) were performed during the
last decades, but failed to develop a comprehensive assessment of the island.

Still virtually nothing or only little is known about the ecology, distribution and
population size of the majority of animal species. To date, for example, there has
been very little work done on the southern and western plateau, the more isolated
granite pinnacles, as well as the major part of the island's coastal waters. This, in
turn, creates severe problems for a well-prepared protection strategy. Undoubtedly,
there is a definite need for field surveys of any kind.

Terrestrial Biodiversity

Altogether some 850 plant species have been recorded so far, about 270 of which
are considered to be endemic (ALEXANDER & MILLER 1996). Among them there are
strange-looking remnants of ancient floras, which long ago disappeared from the
surrounding mainland (Fig. 7 & 8). Equally fascinating is the land and freshwater
fauna, with an exceptional number of endemics, but usually not so striking and,
above ail, comparatively poorly studied (Tab. 1 & 2).
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Table 1 Taxonomic compilation of terrestrial and freshwater fauna Socotra
Archipelago (Vertebrates)
taxonomic species | endemic main references remarks
classification |recorded| (tentative)
MAMMALIA 13 0
Insectivora 1 DoE 1992
Chiroptera 3 FoRrBES 1903; WRANIK et al. 1991;
DoOE 1992
Carnivora 2 FORBES 1903 including domestic cat
Rodentia 2 FORBES 1903 uncertain status of Mus
musculus
Artiodactyla 5 FORBES 1903 including livestock
AVES 112 6 SCLATER & HARTLAUB 1881, 11 endemic subspecies need
total HARTLAUB 1881; FORBES 1903; further taxonomic studies to
RIPLEY & BOND 1966; PORTER &  [clarify their status
STONE 1996
breeding birds| 31 6 PORTER & STONE 1996
REPTILIA 24 21 BLANFORD 1881; GUNTHER 1881; |existence of larger species
PETERS 1882; BOULENGER 1903; |(crocodiles, giant lizards,
STEINDACHNER 1903 land tortoises) uncertain
Sauria 19 16 ARNOLD 1986; SHOWLER 1996; three Geckonidae endemic to
ROSLER & WRANIK in press; Abd-el-Kuri; the Lacertidae
WRANIK in press. Mesalina balfouri also re-
corded from Semha
Serpentes 5 5 PARKER 1949; CORKILL & the record of Echis coloratus
COCHRANE 1965 by BALFOUR (1880) is con-
sidered as a locality error
AMPHIBIA 0 no traces so far
PISCES 1 Health Department Aden introduction of Aphanius
(freshwater) (personal information) dispar within an anti-malaria
campaign
Table 2 Taxonomic compilation of terrestrial and freshwater fauna Socotra
Archipelago (Invertebrates)
taxonomic species endemic main references remarks
classification recorded ' | (tentative)
MOLLUSCA 62 MARTENS 1883; CROSSE 1884;
SMITH 1903
Gastropoda 56 about 80 %’ |GODWIN-AUSTEN1881; SALVAT
(land) 1969
Gastropoda 6 GODWIN-AUSTEN 1883 no traces of freshwater
(freshwater) bivalves so far
ARACHNIDA 34 Pocock 1899 & 1903
Scorpiones 5 5 TASCHENBERG 1883; POocock
1899 & 1903,
Solifugae 1 1 Pocock 1903
Araneae 25 Pocock 1899 & 1903
Opiliones 2 2 Pocock 1903
Acari TASCHENBERG 1883; POcock recorded (WRANIK)
1903;
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CRUSTACEA 5 3 Pocock et al. 1903
Decapoda 3 1 TASCHENBERG 1883; Pocock et (two land crabs and one
al. 1903 freshwater crab
Isopoda (land) 2 2 FERRARA & TAITI 1996
Cladocera recorded (DUMONT)
CHILOPODA 6 2 Pocock 1899 & 1903; LEwis & |one Scutigeridae
WRANIK 1990 recorded (WRANIK)
DIPLOPODA 3 3 Pocock 1903
INSECTA 546 TASCHENBERG 1883; FORBES
1903
Thysanura recorded (WRANIK)
Odonata 18 1 FORBES 1903; KIMMINS 1960;
SCHNEIDER 1996
Saltatoria 54 about 63 % [BURR 1898 & 1903; KRAUSS
1907; UvAROV & Popov 1957
Dermaptera 6 0 BURR 1898 & 1903; KrRAUSS
1907
Blattaria 3 1 BURR 1899 & 1903; KRAUSS
1907
Mantodea 3 3 BURR 1903; KrAuSS 1907
KALTENBACH 1982
Isoptera 2 2 FORBES 1903; HARRIS 1954
Heteroptera 28 KIRKALDY 1903; LINNAVUORI 1994
Homoptera 6 5 KIRKALDY 1903; DOE 1992 Aphis nerii (WRANIK)
Coleoptera 72 |about 35 %>°|WATERHOUSE 1881; GAHAN 1903
Tenebrionidae| 20 20 KocH 1970
Hymenoptera 74 about 66 %’ |KIRBY 1903; KOHL 1907; EMPEY
1973; SOIKA 1974
Formicidae 3 0 COLLINGWOOD & AGOST!I 1996
Neuroptera 12 8 KIRBY 1903; KIMMINS 1960;
TJEDER 1974
Diptera 75 ? RICARDO & THEOBALD 1903,
BECKER 1931
Nematocera 11 1 LEESON & THEODOR 1948;
MATTINGLY & KNIGHT 1956
Bombyliidae| 16-17 9 GREATHEAD 1969
Trichoptera 2 DoE 1992
Lepidoptera 191 61 OGILVIE-GRANT, HAMPSON,
WALSINGHAM 1903; REBEL 1931

Tthe numbers are summarised from literature and can serve for the most groups only as a certain
orientation 2 after KocH 1970 ® Coleoptera without Tenebrionidae

About 12 species of mammals are known from Socotra, but all of them have been
introduced by man or may, as is the case with bats, occasionally have come from the
mainland (WRANIK et al. 1991).

112 bird species have been recorded so far, 31 of which are known, or supposed,
to breed. Among the landbirds at least 6 species, as well as 12 subspecies, are
restricted to Socotra. More work is still needed to clarify the status of some of them,
as for example the highly isolated population of Socotra Buteo (MARTINS & PORTER
1996). In addition to these endemic forms, Socotra holds a significant world popula-
tion of some species, such as the Egyptian Vulture Neophron percnopterus (Fig. 10).
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Fig. 10 The Egyptian Vulture (Neophron percnopterus) is a common and widespread
resident on the island. Socotra is supposed to be the most important
breeding area for this species in the Middle east.

The OSME Expedition (PORTER & STONE 1996) estimated the number of breeding
pairs to be around 1 000. Along the coastline move also a greater number of migrant
bird species, and might overwinter here in some cases. Some of the coastal habitats
are exceptionally productive in terms of bird food, so that various waders, shore- and
seabirds occur at times.

According to Birdlife International Socotra is one of 221 globally important En-
demic Bird Areas (EBAs), as well as the south-west Arabian mountains on the
mainland of Yemen. Yemen is thus unique amongst countries in the Middle East in
having two EBAs, indicating its regional importance for biodiversity. So far 22 Impor-
tant Bird Areas (IBAs) has provisionally identified on the Archipelago by Birdlife spe-
cialists, but this number is likely to increase with extended surveys (EVANS 1994).

The crocodiles, giant lizards and land tortoises referred to by the author of the Pe-
riplus have not been found so far, but this is not to say that they did not exist. It might
be that the fauna of Socotra has changed substantially in some groups over the past
at least 2000 years of human activities. Various reasons for an extinction of larger
reptiles are conceivable. There may have been natural factors, such as climatic
changes, but also grazing impacts and habitat degradation by the introduced and
increased livestock (goats, sheep, camels, cattle, asses) or a pressure by predators,
such as the introduced Civet Cat (Viverricula malaccensis). The larger reptiles may
also have been hunted directly by the natives, either for food and trade, or because
they were dangerous. BOULENGER (1903) mentioned trading of smaller lizards at Abd-
el-Kuri and a widespread belief in some parts of Asia in the efficacy of reptile fat
when rubbed over the body as a curative remedy for all sorts of iliness. So it might
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