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ABSTRACT
THE FRESHWATER FISHES OF ARABIA: SYSTEMATICS AND CONSERVATION

This work reports on one of the most extensive scientific
collections of freshwater fishes yet made from Arabia. Fifteen species
are recorded from the Peninsula. Five of these species are each
represented by two'subspecies. Skeletal studies are presented for

the first time. Unusual specimens of Garra, Barbus and Cyprinion

indicate the occurrence of other undescribed species.

An extensive appraisal of geological, geographicé] and climatic
events correlated with zoogeographical evidence and an interpretation of
the degree of divergence in 1iving species can provide an interpretation
of factors explaining the present taxonomy and distributon of Arabian

freshwater fishes.

Well-rounded religious and non-religious rationales are presented

for preserving and protecting the native fishes of Arabia as a part of
Arabian biological heritage. Several recommendations for fish
protection are presented.

Hmoud Fares Al Kahem
Department of Fishery and

Wildlife Biology
Colorado State University
Fort Collins, Colorado 80523
Fall, 1983
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INTRODUCTION

Arabia consists of several nations. The largest is the Kingdom
of Saudi Arabia, which occupies some four-fifths of the Peninsula.
During the Mesozoic and most of the tertiary, Arabia was part of a
continuous African-Asiatic land mass. The Red Sea rift developed as
a terrestrial trough in the Oligocene (Roberts 1975). The Mediterranean
Sea invaded this trough in the Miocene and was continuous with the
Indian Ocean in the late Miocene or Pliocene.

Thus, Arabia became isolated from Africa for a time (Roberts op.
cit.). The Arabian Gulf is a shallow tectonic depression formed late

in the Tertiary in front of the rising Zagros Mountain (Kassler 1973).

Primary freshwater fishes are the best evidence of past land connec-

tions with Arabia serving as a bridge between northeast Africa and
Asia.

Little is known of Arabian freshwater fishes. Berg's (1934) map
of fish zoogeography has a question mark (?) on the Arabian Peninsula.
The literature of freshwater fishes of Arabia is very sparse. Boulenger
(1887) described a new species of cyprinid fish from Muscat of the east
coast of Arabia. Trewavas (1941) described three new species of
cyprinids based on collections from southwest Arabia. Fowler and
Steinitz (1956) described a new cyprinid species from Oman. Banister

and Clarke (1977) described four new cyprinids species and one new




subspecies of Garra barreimiae. Balletto and Spano (1977) described

nine subspecies of Garra tibanica from the Republic of Yemen. Howes

(1982) revised the genus Cyprinion. Biancoi and Banarescu (1982)
recognized Oman Cyprinion as a subspecies of watsoni. Al Kahem and
Behnke (1983) described a new cyprinid from Saudi Arabia. Krupp (1983)
described three new species and two subspecies from southwestern Arabia.
Krupp (op. cit.) recognized the Oman Cyprinion as a subspecies of

microphthalmum. Al1 Arabian cyprinid species are endemic to Arabia,

indicating the long isolation of Arabia from direct freshwater access
routes of invasion. This work reports on the native freshwater fishes
of Arabia, their taxonomy, distribution, habitats and conservation.
Fifteen species and ten subspecies are recognized. Undescribed species

of Barbus, Cyprinion, and Garra are recorded. The comparative skeletal

studies are the first yet made on Arabian cyprinids. Ichthyological
studies can be of critical significance for interpretation of the
climatic and hydrographic history of the country. Also, freshwater fish

can become a more important part of the Arabian economy by increasing

the supply of protein, byAproviding recreational and esthetic values and

as biological control agénts. In order to protect Arabian fish species,
well-reasoned religious and non-religious arguments are developed.

It is important that further studies be initiated soon to increase
the knowledge of the freshwater fauna before industrial and agricultural
development occur on a large scale and inalterably change or destroy the
fragile freshwater habitats. Groundwater pumping has already dried
springs in some areas. Water development projects will dramatically

alter much of the present aquatic habitats and exotic species are




planned for introduction. Unless the present fish fauna is studied and
documented, species may become extinct before they were known to exist.

It is hoped that this work may, in some small way, encourage

understanding and appreciation of the natural resources of my country

and enlighten and encourage the people to protect our biological

heritage.




SECTION ONE. SYSTEMATICS AND ZOOGEOGRAPHY




GEOLOGICAL AND CLIMATIC HISTORY OF ARABIA

Arabia is a huge crustal plate composed of ancient sedimentary
and volcanic rocks (Fig. 1). In pre-Cambrian times, long before the
formation of the Red Sea, the peninsula was attached to Africa as a
part of the African shield (Chapman 1978, Krupp 1983).

At the beginning of the Cambrian, a great sedimentary basin or
geosyncline (The Tethys) had developed north and east of Arabia in the
area now occupied by Turkey, Iraq and southwestern Iran (Chapman op.
cit.). Throughout Paleozoic, Mesozoic and early Cenozoic periods,
many thousands of meters of sediments accumulated in the deep, slowly-
sinking Tethys trough (Chapman op. cit.). The arm of the Tethys which
united the Mediterranean Sea and the Indian Ocean, while Palestine,
Lebanon, Syria, Jordan, Iraq and Iran - partly or completely - sub-
merged, existed up to the Miocene, when it was obliterated by rising
land masses (Steinitz 1954). Between the Tethys Sea and the Arabian
Peninsula lay epicontinental seas. These spread over the eastern part
of Arabia, depositing on it a relatively thin succession of almost
flat-laying Paleozoic, Mesozoic and early Cenozoic strata (Chapman
0D« cit )

The Tethys Sea spread between southern Europe and Africa and
continued right to the Indian Ocean (Steinitz op. cit.). Thus the

question arises at once whether the faunal element common to Asia and







Figure 1. Geological map of Arabia.
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Africa belong to the earlier period of communication or to the time when

a new faunal exchange became possible after the reunion of the
continents in the Tertiary (Steinitz op. cit.). Steinitz (1954)
concluded that most of the fishes found in both continents are Tertiary
intruders. The Mesozoic era was mainly a time of uplift and non-
deposition (Brown 1970). The Red Sea rift developed as a terrestrial
trough in the Oligocene (Roberts 1975). The Mediterranean Sea invaded
this trough in the Miocene and was continuous with the Indian Ocean in
the late Miocene or Pliocene. Thus, Arabia became isolated from Africa
for a time (Roberts op. cit.). The separation of Arabia from the
African shield is accompanied by extensive volcanism in the western part
of the peninusla and the Zagros Orogeny in the east (Krupp 1983). Both
processes influence drainage patterns of Arabia. The extant drainage
system was mainly formed during the Pliocene (Krupp op. cit.). Late in
the P1iocene, uplift probably created a temporary land connection across
the strait of Bab el Mandeb (Roberts op. cit.).

The Arabian Gulf is a shallow tectonic depression formed late in
the Tertiary in the front of the rising Zagros Mountain (Kassler 1973).
The sea level fell by as much as 120 m during the Pleistocene. During
the period of lTow sea level the Gulf became a freshwater lake from the
outflow of the Tigris and Euphrates Rivers (Kassler op. cit.).
Freshwater fishes are the best evidence of past land connections with
Arabia serving as a bridge between northeast Africa and Asia, because
primary freshwater fishes (mainly of order Cypriniformes) are restricted
to freshwater and can only disperse by freshwater routes (A1 Kahem and

Behnke 1983). Miocene freshwater fish fossils are known from the Jizan




basin near Tihama north of Yemen. Brown (1970) stated that the fossil
species recognized by Dunkel include two families of freshwater fishes;
Cichlidae and Cyprinidae. One of the Miocene fossils falls within the

structural range of the recent genus Barbus. The other is close to the

genus Tilapia (Brown op. cit.). It is assumed that these Miocene

fossils represent the fish fauna during the time Arabia still had direct
connections to Africa.

Flint (1971) stated that in the late Cenozoic there were cooler
climate and glacier periods over the world. The former glaciers of
Turkey, Syria, Lebanon and Iran were confined entirely to the mountains
and were fed by westerly winds bringing moist air from the Atlantic to
the Mediterranean and the Black Sea. Thus, it can be assumed that
during the cooler glacial epochs with increased precipitation, the
drainages of Arabia were much more extensive than in the recent past
with numerous perennial rivers providing routes for fish dispersion.

Flint (1947) described conditions in the northern hemisphere which
tended to produce the so-called Pluvial Periods in the tropical
latitudes, corresponding with the gradual growth of ice sheets in North
America, Siberia, and Europe and the growth of sea ice in the Arctic.
Thus, it is not surprising to find evidence of Pleistocene Pluvial lakes
and rivers on the Arabian Peninsula (Fig. 2). It is assumed that during
cooler, wetter periods rivers discharged their waters to the surrounding
seas or into large inland lakes in what is now a vast desert region.
Such Pluvial freshwater lakes and rivers were widespread throughout the
coastal and the internal basins of the Peninsula (Krupp op. cit.). For

example, the Wadi Ar Rumah (26° 12' N 44° 04' E) and Wadi Al Batin (30°







Figure 2. Assumed pluvial lake system of Arabia. Miocene (M), Pliocene (P), Pleistocene (PL), Holocene (H),
Recent freshwater lakes (RL), Salt Lakes (SL) and Salt Marshes (SM).
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25' N 47° 35' E) formed a large river draining the Harrat Khaybar
~mountains region and surrounding areas toward Shat A1 Arab (mouth of
Euphrates and Tigris Rivers). Freshwater fishes had opportunities to
disperse into Arabia from the Tigris and Euphrates and the Gulf drainage
systems. Ripley (1954) mentioned paleoliths of a crude Levalloisian
type from Hadramaut (15° 00' N 50° 00' E) indicating a degree of
Paleolithic culture. He also mentioned a gravel spread on the north

side of the Ar-Rub 'Al1 Khali with stone artifacts of Neolithic culture.

This might be correlated with the Neolitic wet phase found at

Alfyoum in Egypt and the Pluvial conditions in Palestine (Ripley op.
cit.). Neolithic culture - 'Ubaid culture' - is evident in eastern
Arabia; on the fringe of the desert as well as among the gardens and
coves of the coast. At Ain Qannas, a spring mound at the oasis of
Jabrin, half way to the coast from Ar Rub' Al Khali, the lowest sequence
of levels show 1,000 years or more of prepottery flint tools, the
earliest carbon-14 dating is about 4935 B.P. The flints are those

of the lakeshore people (Mandaville 1980). Thus, there is evidence

that wetter climatic periods occurred allowing human habitation in the
present desert regions during the recent geological past.

Beydoun (1966) cited unpublished data by Wetzel and Morton who
noted a widespread occurrence of 75-100 cm terraces with Aeolian silt
deposits in the Wadi Hadramaut and A1 Masilah (15° 10' W 51° 05' E) in
South Yemen indicating the former existence of a large lake.
Distinctive patches of lake deposits of presumed Miocene and Pliocene
age are of general occurrence in Al Kharj city (Powers et al. 1966).

Lake terraces of presumed Pliocene age are known only at the
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northwestern edge of Harrat Hutayam mountain region; freshwater ostracod

fossils occur in the upper part of the rocks (Powers et al. op. cit.).

Similar deposﬁts of light-gray marl with gastropods and ostracods have

recently been discovered near Lat. 27° 26' N 38° 34' E. This fauna is
modern in aspect and can be scarcely older.than late Tertiary (Powers et
al. op. cit.). Freshwater fishes during that time might have dispersed
to the Wadi Assirhan and its tributaries from the central drainages or
lakes when these rivers and lakes were a permanent continuous system.
Farrand (1971) interpreted the climate phases in the Red Sea to be
parallel of those in the east Mediterranean as well as those of the open
oceans. Brown (1970) mentioned that Pliocene freshwater ostracods were
collected from fine silty lake beds near Tyma, 27° 38' N 38° 29' E. He
also mentioned other lake deposits throughout the Arabian Shield which
are very probably of Pliocene Age, following the development of
undrained depressions on the widespread terminal middle Tertiary
Peneplain.

Humid periods created freshwater lakes and the deposition of the
sandy limestone as in Al Hufuf (Hotzl et al. 1978), but their age is
unknown, probably Pleistocene or recent. Neolithic spears and fish
hooks prove that a good deal of fishing was done during the middle
Holocene in the Al Hufuf area (McClure 1978). future investigations of
Neolithic sites of habitation ("kitchen middens") should yield evidence
(fish bones) of fish species that were consumed by the people. Numerous
gastropods aged 2180 years were found in drainage channels northeast of
Al Hawtah city in Saudi Arabia (Hotzl et al. 1978). Human settlement in

the early Holocene, revealed by artifacts and implements, extend east of
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Al Hasa. This allows the conclusion that the present oasis must have
had its drainage towards the Gulf until relatively recent times (Hotzl
et al. 1978).

Fossil lake beds of the Ar Rub' A1 Khali (Fig. 2) serve as a
framework on which to hang a time-stratigraphic column for the late
Quarternary (McClure op. cit.). Paleolithic flint tools are commonly
associated with these backslope deposits which are probably largely the
results of Pleistocene Pluvial periods. During wet phases of the
Pleistocene, old Pliocene alluvium was partially cemented locally in
deflation hollows and Tower areas and centripetal run-off filled these
shallow depressions with lakes (McClure op. cit.). The latest of this
series of Pleistocene Ar Rub' Al Khali 1akes are still preserved and
have radiocarbon dates ranging from about 36,000 to about 17,000 years

B.Po (McClure op. icit.).

In the Pliocene periodically there was a considerable moisture.

Pleistocene climates probably fluctuated widely, relatively cool, moist
intervals or Pluvial periods alternated with relatively long, warm
semiarid and arid intervals (Chapman 1978). The Holocene was a time of
fluctuating climate. McClure (1978) mentioned that hyperaridity set in
about 17,000 years B.P., concurrent perhaps with the approximate end of
the maximum ice coverage in the rest of the world. It became
increasingly clear that the Post-Pleistocene period's moister and cooler
climatic conditions prevailed, lasting roughly from 8,000 to 2,000 B.P.
(Zarins 1982). This epoch had a substantial effect on both the flora
and fauna of the Arabian Peninsula, including the human population.

Fossil lake beds in the Ar Rub' A1 Khali and at Jubbah, 28° 02' N 40°
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56' E, have yielded not only evidence of human activity along the
lacustrine shorelines during this time, but also radiocarbon dates from
snail shells and carbonized sediments (Zarins op. cit.). Water flows in
Wadis (river beds) and lakes was clearly active in this epoch, probably
sustained by increased rainfall - a significant difference from today's
climate (Zarins op. cit.). Freshwater fishes had opportunities to
disperse into Wadi Assirhan and its tributaries from Wadi Ar Rumah and
its tributaries.

Recently, the popular conception of the Peninsula as a hot land is

~ justified by the fact that the Peninsula is nearly bisected by the

Tropic of Cancer. The temperature is variable in Arabia; for example,
during the summer the average temperature is 31-37 °C in Jeddah, while
the average temperature in Turayf during winter is 3-5 °C. Arabia is
not nearly as rainless as is commonly supposed. It can probably be said
that no part of the Peninsula escapes occasional showers, and heavy
storms which fill the Wadis with water occur every year. The water
disappears shortly below the source and continues below the surface.
The central courses of the wadis are often restricted to a series of
pools which form a refuge for freshwater fishes (Krupp 1983). The
annual precipitation values are variable; for example Al Wajh City on
the western side of Saudi Arabia has an annual average precipitation of
20.9 mm while Khamis Mushayt in the Asir highlands at an elevation of

about 3,000 m has an annual average precipitation of 270.9 mm.




DRAINAGES OF ARABIA

Arabia is dominated by a plateau that arises abruptly from the Réd
Sea and dips gently toward the Arabian Gulf. In the north, the western
high}ands are upward of 1500 m above sea level, decreasing slightly to
1200 m in the vicinity of Al Madinah and increasing southward to over
3000 m. There are no permanent large rivers but wadis (riverbeds) with
river terraces are numerous. The wadi is a typical feature of Arabia.

Figure 3 (and Plate 1, on a larger scale) illustrates the drainage
pattern of Arabia. Basfca11y, the drainages of the Arabian Peninsula
can be divided into coastal drainages (to Red Sea, Arabian Gulf, and
Indian Ocean) and internal drainages to desert basins. One drainage on

the whole peninsula, the Wadi Hajr in south Yemen, may have perennial

flowing water to the sea.

Regarding the original and dispersal of freshwater fishes, the
drainage pattern of the Peninsula can be divided to examine probable
past dispersion routes and interconnection between or within structural
basins.

A1 Kahem and Behnke (1983) divided the Peninsula into six separate
drainage basins based on the topography of the Peninsula (Fig. 3). It

is assumed that during major Pluvial Periods, all drainages within any







Figure 3. Major basins and drainages of Arabia.
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one of the present internal basins would have been interconnected,

allowing the opportunity for dispersal of fishes throughout a basin.

The Coastal Drainage Basin

This basin extends from the Gulf of Agaba (North) to the Gulf of
Oman, parallel to the sea coasts. This basin is a network of wadis.
Wadi Hadramaut, Jizil, Aqiq and A1 Hamd are the major wadis in this
basin, but there are a great variety of wadis extending from the
surrounding mountains toward the Red and Arabian Seas and the Gulf of
Oman.

During the Eocene and Oligocene, a freshwater lakes system was
widespread in the southern part of the Red Sea rift (Krupp 1983). The
uplift of the mountain chain, along the east side of the Red Sea,
influenced the drainage pattern (Krupp op. cit.). The lower courses of
some larger wadis that formerly flowed to the south were captured by
westward flowing drainages and diverted to the Red Sea (Krupp op. cit.).
Kfupp (1983) stated that geological processes in the Yemen mountains
allowed a faunal exchange between the Wadi Hadramaut - Almasilah
drainage system and the coastal drainages of the southern Red Sea and

the Gulf of Aden until recent geological times. Thus a faunal exchange

between the drainages of the southern and the drainages of the northern

Red Sea probably occurred at the same period. Pluvial deposits in the
beds of these wadis indicate these wadis were once large river systems.
The four largest wadis with the contribution of their tributaries drain
the Hadramaut Plateau and A1 Hijaz mountains, respectively, to discharge
their waters into the sands or the seas.

At present, the greater part of this basin is a land of valleys

with river channels which are dry on the surface or contain only
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isolated pools during most of the year, but these numerous dry wadis may
have sudden and violent torrents after rain storms. For example, Wadi
Hadiyah, 25° 34' N 38° 41, contaihs several isolated pools during most
of the year. These pools form a refuge for the fish during the summer
season.

The springs (Aluyun) in the Al Hijaz region are numerous such as in
the city of Khaybar (North A1 Hijaz) there are over twenty springs in
the area. These vary from small to large such as Ain (spring) Ali, Ain
Albrikah, Ain Salaleam, Ain Albhair and Ain Mduwarah. These springs
rise between the baslatic lava and the clays below. Though the soil of
the wadi floors is saline, the water is not brackish. It was reported
that there is one spring called Ain Waziriyah, 21° 27' N 39° 16' E,
about 11-13 km east of Jeddah (Twitchell 1958). It is also reported that
there are several springs in Wadi Fatimah near Mecca. About 15 km
southeast of Mecca there is an ancient spring called Ain Zubaydah,
21° 20' N 40° 00' E. Qanats are found in a different part of this
basin. These man-made water tunnels provide a refuge for fishes. Wadi
Jizan dam has been constructed impounding the water in Wadi Jizan,

16° 54' N 42° 30' E, for irrigation and flood control (E1 Khatib 1974).

Ar Rub' A1 Khali Drainage Basin

This basin slopes gently north from Bir Hadi 19° 26' N 51° 02' E,
toward the Arabian Gulf. Mesozoic rocks show a trend toward shallow
water sedimentation from the center of the basin north, west and

southwest. The Ar Rub' Al Khali is the largest desert basin of Arabia

with a surface of 600,000 km2 (Krupp 1983). This basin was covered by a

series of inland lakes during Pluvial phases of the Pleistocene (Krupp
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op. cit.). Holocene lake beds existed in the middle of the Wadi Ad
Dawsir while the main wadi had ceased to flow by this time (Krupp op.
cit.). Their depth and size is not yet known. Wadi Ad Dawsir is a
large, old system, draining from the Asir escarpment ridge. Other wadis
.draining toward this basin are those collecting the water from the
eastern side of Hadramaut Plateau in the south, Yemen highlands, and
northeast of Oman Mountains. Mastodon, rhinoceros and crocodile remains
ffom the dam formation in central Arabia indicate a formerly subtropical

climate (Krupp op. cit.).

In the district of Al Aflaj, 22° 15' N 46° 50' E, the elevation of

the largest pool, Ain Rass, is about 518 m and the water surface is some
8 m below the ground level. The depth of the water is unknown. There
are four other pools in A1 Aflaj: Ain Burj, Ain Heeb, Ain Al Both and
Ain Shaghaib. The first three are connected. There is apparently no
fish 1ife in these pools. Perhaps the pools contain substances that are
toxic to fish or the long isolation of these pools from surrounding
drainages may have precluded fish invasion. Mandaville (1980) reported
that at Ain Qannas, there is one spring at the Oasis of Jabrin. I am
not aware of any fish in this spring, but future visits are necessary to
determine the presence or absence of fish. There is a permanent river,
30 km long, 10 m wide, and 2 m deep, that flows from the west scarp of
Asir and disappears into the sands of Wadi Bishah (Banister and Clark
1977). Wadi Al Mhaleh is a perennial stream located at about 9 km
southeast of Abha city, 18° 13' N 42° 30' E. There are few springs
which emanate from the granite and gneiss in At Ta'if City, 21° 16 N

40° 24' E, at an elevation of 1586 m. Abha dam has been constructed for
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irrigation and flood control (E1 Khatib 1974). The fish fauna of this

drainage basin is discussed below.

A1 Kharj Drainage Basin

This basin is south of Ar Rumah drainage basin. Wadi Hanifah, its
tributaries and Wadi As Sahba are the major drainages in the basin.
Wadi As Sahba, southeast of Harad, discharges its water into the Arabian
Gulf south of Qatar Peninsula. Alluvium deposits and freshwater
gastropod fossils are known from this basin. An ancient lake was
reported by Powers (1966) in this basin. The present wadis are
considered to be remnants of large rivers flowing during Pluvial Periods
of the Pliocene and Pleistocene. Several deep pools, fed by spring
seeps or ground water, occur in the A1 Kharj area such as Ain Al Heet, a
spring near the ancient Ain Khafs, and others. These springs are

inhabited by fish, such as the cyprinodontid fish, Aphanius dispar,

which indicates a direct connection to the sea in recent geological
times (A1 Kahem 1980). There are copious springs existing in eastefn
Arabia Tike those existing in Al Hasa Oasis, Saudi Arabia. These
springs break out sometimes singly, sometimes in groups. Some of the
largest springs are: Al Harrah (Hot), Barabeir, and Omm Sabaah. Such

springs have Aphanius dispar (A1 Kahem 1980, A1 Kahem and Behnke 1983).

This species dispersed from the Arabian Gulf through a perennial river,
probably during the middle of the Holocene Period. Irrigation canals
were constructed in Al Hasa oasis to improve the agricultural
productivity of these areas (E1 Khatib 1974). There is no reference to
fish protection in this area. Ground water pumping has already dried

several springs. There should be general awareness of the danger of
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such action which might lead to the extinction of fish species in this
oasis and other places throughout the Peninsula. Several dams have been
constructed in this basin (A1 Kahem 1980). Fishery surveys should be
made in these reservoirs and their suitability for introductions of rare

native fishes investigated.

Ar Rumah Drainage Basin

This basin is believed to have had a connection to the Tigris-
Euphrates system several thousand years ago (A1 Kahem 1980). It
consists of Wadi Ar Rumah and Wadi Al Batin, which discharge their water
into Shatt Alarab near Al Basrah in Iraq. Wadi Ar Rumah drains the
eastern escarpment of Al Hijaz Mountains to discharge into the sands of
central Arabia. Thousands of years ago it was connected with the Wadi
A1 Batin. Alluvium deposits were deposited in many areas in these

Wadis. In Arabia, no fish collections have yet been made from this

basin. Future visits will shed some 1light on the freshwater fishes of

this drainage basin.

As Sirhan Drainage Basin

This basin includes the Wadi As Sirhan which is located in the
northern part of the great Nafud sedimentary basin with its northern
extremity adjacent to Jordan. It is over 300 km long and reaches widths
of 50 km. There are numerous tributaries, which drain the surrounding
plateaus. As Summan Plateau separates Mesopotamia from Wadi As Sirhan
basin (Krupp 1983). Krupp (1983) states that there is no geological
evidence of a former freshwater connection between Wadi As Sirhan and

the Jordan system or the Euphrates. He considered the Azraq drainage
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basin and Wadi As Sirhan as one basin. This basin resulted from a
growth of the Hail arch to the east during late Cretaceous and Eocene
times (Powers et al. 1966). During the Pleistocene the Azraq area was
covered by a large freshwater lake of 4000 km2 (Krupp op. cit.). At
present there are about 5 km2 of perennial water bodies within the Azraq
area. The water is mainly discharged from the Hauran-Jabal Druz
mountains in the southern part of Syria (Krupp op. cit.). Krupp (1983)

recorded the occurrence of a new species, Aphanius sirhani from the

Azraq Oasis, Jordan, 32° 51' N 36° 49' E. 1In 1981, I visited A1 Jawf

area in the southern part of the Wadi As Sirhan, but no evidence of fish

was found. Al Jawf city is located at 29° 50' N 39° 52 E.

Euphrates Drainage Basin

This basin takes its name from the past relationship with the
Euphrates River. The drainage systems of this basin drain the
surrounding plateaus excluding the Syrian desert plateau toward the
Euﬁhrates River. It is separated from As Sirhan drainage basin by the
As Summan Plateau. The main drainage system which consists of a group
of river beds is called A1 Widyan. No visits have yet been made to this

basin and nothing is known concerning the presence or absence of fish.




PREVIOUS HISTORY OF FRESHWATER FISHES OF ARABIA

The first report on freshwater fish from Arabia was by Playfair

(1870) who communicated a record of Discognathus lamta from Aden. Based

on a collection sent to British Museum Boulenger (1887) described a new

species, Scaphiodon muscatensis, and recorded the occurrence of Aphanius

dispar from Muscat. Berg (1949) synonymized Scaphiodon muscatensis with

Cyprinion microphthalmum, a widespread species in Iran and Paksitan.

Hora (1921) described a new species, Garra arabica, from Lahej, near

Aden, South Yemen. Trewavas (1941) described three new species: Barbus

arabicus, Garra tibanica, and Garra brittoni and recorded the occurrence

of Aphanius dispar from Yemen, based on collections made by the British

Museum of Natural History Expedition to southwest Arabia, 1937-38.
Erdman (1950) reported killifishes and mullets from the eastern region
of Saudi Arabia, without giving scientific names. Fowler and Steinitz

(1956) described a new species, Garra barreimiae, from Oman. Menon

(1964) synonymized Garra brittoni with Garra tibanica and pointed out

that Garra arabica is actually Garra nasuta (an Indian species).

Balletto and Spano (1977) studied Garra tibanica from Yemen and

described nine subspecies. Banister and Clarke (1977) described four

new species: Barbus apoensis, Barbus exulatus, Cyprinion acinaces and

Garra longipinnis, and one new subspecies: Garra barreimiae




26

shawkahensis. Al Kahem (1980) mentioned the first record of the

American mosquitofish, Gambusia affinis, from Saudi Arabia. Bianco and

Banarescu (1982) recognized Oman Cyprinion as a subspecies of Cyprinion
watsoni. Al Kahem and Behnke (1983) described a new species, Cyprinion
mhalensis from Saudi Arabia and reported the first record of the genus

Acanthobrama from the Arabian Peninsula. Coad, Al Kahem and Behnke

(1983) described a new species Acanthobrama hadiyahensis from Saudi

Arabia. Krupp (1983) described three new species: Garra buettikeri,

Garra mamshuga, Garra sahilia, and two new subspecies: Cyprinion

acinaces hijazi and Garra sahilia gharbia. Krupp (op. cit.) recognized

Cyprinion microphthalmum muscatensis as a distinct subspecies based on

Banareseu's recommendation.

Van Couvering (1977) mentioned fossil cichlids (fam. Cichlidae) and
Barbus-1ike material of unknown age from Ad Darb, Red Sea coast. Brown
(1970) mentioned a Miocene fossil of Barbus in the Jizan basin, near

Tihama north of the Yemen boundary.

Figures 4, 12, 22, 28 illustrate the known distribution of Arabian

freshwater fishes based on previous literature and the results of my

study.




METHODS AND MATERIALS

Fishes were collected by means of seines and hook and line. Fish

specimens were immediately preserved in 10% fofma]in solution and later
transferred to 40% isopropyl alcohol. Samples were collected in 1977
and 1981 from the Wadi A1 Mhaleh, a permanent stream southeast of Abha
City, from waters near Al Hufuf, Najran, Jizan, Al Kharj, Khaybar, and
from the Wadi Hadiyah (west of Khayber City). Other drainages such as
Al Jawf, Al Aflaj, Al Ula and Tabuk were visited but no evidence of fish
was found. Spelling of geographical names follow the official standard
names approved by the United States Board on Geographic Names,
Publication No. 54, 1961. Names not included in the Gazetteer were.
standardized throughout the text. Measurements and counts on specimens
were made according to the standard methods of Hubbs and Lagler (1958)
with some particular modifications in accordance with Krupp (1983) and
Banister and Clarke (1977).

The osteological terms used in this study follow those used by
Howes (1982), Potthoff and Kelley (1982) and Hubbs, et al. (1974). To
prepare the skeletons for study, techniques published by Vladykov (1962)
were followed. Specimens are presently maintained in fish collections
in the Department of Fishery and Wildlife Biology, Colorado State

University, Fort Collins, Colorado, USA. Some specimens have been
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deposited in the National Museums of Natural Sciences, National Museums
of Canada. The following abbreviations for counts and measurements are

used:

Anal fin branched rays

Anterior ascending process

Anal fin depressed length

Anal fin length

Anterolateral foramen

Articular

Body depth

Barbel length (Posterior barbel)
Centrum

Caudal Peduncle least depth
Caudal Peduncl length

Coronoid Process

Number of dorsal fin rays (Roman numeral for unbranched
rays, Arabic numeral for branched rays)
Dorsal crest

Dentary

Dorsal fin basel length

Dorsal fin depressed length
Dorsal or1g1n to snout-tip
Dorsal spine length (= longest unbranched spine)
Foramen

Fossa

The horizontal distance from the tip of the snout to the
pelvic fin origin

Head length

Head width

Interorbital width

Scale count in lateral line
Notch

Neural arch

Neural complex

Neural Prezygopophysis

Neural spine

Orbit length

Pectoral fin rays

Parapophysis

Pectoral fin length

Posterior process

Pterygiophore

Postzygopophysis

Rib

Retroarticular

Spine

Standard deviation

Standard length

Supraneurals (numbered)




Snout Tength

Total length

Upper jaw length, measured from barbel to snout-tip
University of Michigan Museum of Zoology

Ventral or Pelvic fin rays

Ventral fin length

Mean




FRESHWATER FISHES OF ARABIA
FAMILY CYPRINIDAE

Cyprinids Tack an adipose fin, and jaw teeth are also absent (Berra
1981). Body usually scaled. Pharyngeal teeth in one to three rows.
About 275 genera in the freshwaters of the world except South American,

Australia, and Madagascar (Nelson 1976).

Genus Barbus Cuvier, 1817

Barbus Cuvier, 1817, Regne, anim. II, P. 192 (Type: B. barbus).

Scales of small, moderate or large size. Dorsal fin generally with
the (third) longest simple ray ossified, enlarged and frequently
serrated (Gunther 1868). Mouth arched, inferior; lips without horny
covering. Typically with two pairs of barbels, seldom one or none.
Pharyngeal teeth are 2.3.5 - 5.3.2 or 2.3.4 - 4.3.2. Peritoneum white

or dark brown or black. Anal fin with 5 or 6 branched rays.

Taxonomic Qutline

A most difficult and confusing problem of ichthyology is the
classification of the African, Asiatic and European fish of the genus
Barbus (Myers 1960). Barbus contain many phyletic lines of greater or

lesser extent and the aggregate transcends the limit of what the
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majority of ichthyologists would consider a single genus (Myers op.

cit.). Gunther suggested it was necessary to subdivide several sections

of the genus purely on geographical ground before he could handle the
classification expeditious1y (Myers op. cit.). Boulenger divided Barbus
into several sections, based on scale characters and it seems possible
that these sections are of phylogenetic importance (Myers op. cit.).

Banister (1980) mentioned that the species of this genus are
morphologically very variable which has led to the description of many
nominal species. Banister (op. cit.) divided Mesopotamian Barbus into
two stocks: the "European stock," with a cylindrical body, small scales
and a serrated dorsal spine; and the "Afro-Indian" stock with a
compressed body, large scales and a smooth dorsal spine.

Northeast African Barbus (large scale) and a group of large-scaled
Near Eastern Barbus are the logical ancestor types of Arabian Barbus

species.

Distribution

Barbus is widespread in temperate or tropical parts of Europe, Asia
and Africa. The range of the genus in Arabia is the coastal drainages
of the Red and Arabian seas and a new record from several collections is

the occurrence of Barbus apoensis in the Wadi Al Mhaleh draining to the

Ar Rub' A1 Khali internal basin, Wadi Hadiyah and Ain Aljmyma, about 3 km
northwest of Khaybar city center. Several Barbus species occur in the

Tigris-Euphrates basin, and Barbus barbulus and Barbus luteus are known

from the Mond river drainage of Iran (Saadati 1977). Barbus luteus also

occurs in a drainage to the strait of Hormuz, near Bandar Abbas, Iran

(Coad Pers. comm.). The number of Barbus species in Arabia is yet to be
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determined. Three species are currently recognized. Barbus apoensis is

known from the Wadi A1 Mhaleh southeast of Abha, the Wadi Turabah near
At Ta'if, the Wadi Admah, 19° 53' N 41° 57' E, Wadi Shugub 20° 29' N
41° 13' E, Wadi Hadiyah and Ain (= spring) Aljmyma, Khaybar. Khaybar

city is at 25° 42' N, 39° 31' E. Barbus arabicus is widespread in the

southwestern part of Arabia. Barbus exulatus is known from several

localities in the Wadi Hadramaut and Wadi Maran in East Yemen.

Distinctive specimens from the Wadi Al Mhaleh, Wadi Hadiyah and Ain

Aljmyma, indicate an undescribed species (Fig. 4).

Barbus apoensis

Barbus apoensis Banister, K. and M. A. Clarke - 1977. Jour. Oman

Studies, Spec. Rep. (Sci. Results, Oman Flora and Fauna Survey): P. 113.

Material Examined

a. 12 fish, 90-205 mm SL, were collected June, 1981, from Wadi
Hodivdhy 257 34" N 387 41 .

B. 19 fish, 60-136 mm SL, were caught July, 1981, from Ain (-
spring) Al Jmyma, Khaybar. Khaybar city is at 25° 41' N, 39° 31' E.

c. 1 fish, 274 mm SL, was caught July, 1977, from Wadi AlMhaleh,
a permanent stream southeast of Abha city. Abha city is at 18° 13' N,
ag 39t By
Description

Morphology

The shape of the body can be seen in Figure 5. This species was
described by Banister and Clark (1977) from a permanent stream near
Khamis Mushayt and other Tlocalities in Saudi Arabia. According to their

description:




Figure 4. The distribution of Barbus spp.: Barbus apoensis (M), Barbus exulatus (M), Barbus arabicus

(@), and unknown Barbus (@ ).
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"The greatest depth of the body occurs about halfway between
the origin of the pectoral fin and the origin of the dorsal
fin. A pronounced nuchal hump is present and the dorsal
profile of the head is concave. The mouth is terminal and
has marked upwardly directed gape. The posterior barbels are
small. The eyes are lateral and slightly protuberant. The
lips are continuous. There are 4 unbranched rays in the dor-
sal fin. The last one is thickened into a smooth spine. The
spine is not strongly ossified and is flexible in its distal
third. There are 10 branched dorsal rays. The lateral line
scales number 26-29. Twelve scales encircle the least circum-
ference of the caudal peduncle.

There are 2.3.5 - 5.3.2 pharyngeal teeth. The gill rakers are
strong, curved and widely spaced. They decrease rapidly in
size from the angle of the gill arch forwards. On the lower
limb of the first gill arch there are 6-9 gillrakers."

The specimens discussed by AlKahem and Behnke (1983) show the charac-

ters described above except for some differences, such as 24-31 scales
in the lateral line instead of 26-29 and 10-13 scales around the least
circumference of the caudal peduncle. Krupp (1983) mentioned that in
young specimens the dorsal profile of the head is convex, but it changes
to concave in the adults.

The specimens examined show the following characters: There are
23-32 scales in the lateral line. 10-14 scales arund the caudal
peduncle. The dorsal fin has 9(f2) or 10 (f30) branched rays. The
anal fin has 5(f1) or 6 (f31) branched rays. There are 6-12 gill
rakers on the anterior side of the first gill arch. On the posterior
side of the first gill arch there are 12-17 gill rakers. The body
depth is 29% of the standard length. The head length is 34% of the
standard length. The caudal peduncle depth is 11% of the standard
Tength. The caudal peduncle length is 16% of the standard length.

Proportional measurements of Barbus apoensis expressed in thousandths

of the standard length are presented in Table 1. Frequency distribu-

tions of meristic data for Barbus apoensis are presented in Table 2.




Table 1. Proportlional measurements of Barbus anensls expressed In thousandths of the standard length.

Speclimen
~Drainage Number T SL BD HL DFBL DFDL AFDL CAFD CPL BL IOW

19 348 194 226 194 109 187 065 129
185 278 191 123 191 062
184 238 224 109 170
177 269 208 115 154
186 284 187 112 149
173 268 206 106 151
176 213 215 107 122
157 227 178 086 108
178 2% 207 100 143
171 252 187 106 163

Wadl
Hadlyah

-
OV DN O & N=

1 194 255 153 102 122
12 178 278 211 111 144
Mean 179 257 197 107 150
Min. ! 90 7 157 22 153 086 108
Max. 194 284 224 123 191

Aln (= Spring) l'z 256 209 116 186

265 199 110 176
15 289 203 117 172
16 310 216 129 189
17 268 205 118 157
18 279 180 123 180
19 286 190 105 143
20 252 189 153
21 200 120 170
22 255 196 118 167
23 206 108 176
24 204 184
25 221 128 174
26 2% 190
27 253 133 181
28 229 135 176
29
30
31 229
Mean
Min.
Max.

Al J'myma




Table 1. Continued.

Speclimen
Drainage Number i

Wadl 32
Al Mhaleh Mean
Mine.
Max.
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Table 2. Frequency distributions of meristic data for Barbus apoensis
(N = 32).

Scales in lateral line
N. specimens

Scales above lateral line
N. specimens

Scales around caudal peduncle
N. specimens

Scales between pelvic fin and lateral
N. specimens

Dorsal fin branched rays
N. specimens

Anal fin branched rays
N. specimens

Pectoral fin rays
N. specimens

Pelvic fin rays
N. specimens

Gill rakers on first arch;

a) anterior side 6
N. specimens 1

b) posterior side 12
N. specimens 1

Skeletal Characters
The shape of the centrum can be seen in Figure 6. All centra
exept the urostyle have neural prezygapophysis, postzygapophysis,

neural arch and spine (Fig. 6). The first postweberian veretebra lacks a

neural prezygapophysis. A1l precaudal vertebrae except the anteriomost







Figure 6. First, second and third postweberian vertebrae in lateral view of A. Barbus apoensis; B. Cyprinion
acinaces; C. Garra tibanica.
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(i.e. Weberian apparatus) have Parapophysis. Neural prezygapophyses are
thick, long, expanded and articulated with the neural spines. Their
shapes are variable. The neural prezygapophysis structure may represent
a new generic character for the genus Barbus. This peculiarity has not
" been mentioned in previous literature. Postzygapophyses are thin,
narrow and short. Postzygapophyses are found in specimens of Barbus and
Cyprinion but were not found in specimens of Garra. Thickened neural
spines are not strongly ossified and are flexible in their distal third.

The supraneurals of Barbus apoensis are thin, relatively large and each

is separated from its respective neural spine. The last supraneural

overlaps the anterior margin of the first pterygiophore. In three

specimens examined there are 5 or 6 supraneurals, each separated from
its neighbour. The first supraneural is separated from the "neural
complex". The "neural complex" of the Weberian apparatus is upright and
separated from the supraoccipital precess. The anterior border of the
neural complex is concave, its posterior border is convex, giving a
sickel-shaped appearance (anvil-shaped in unknown Barbus). The
premaxilla (Fig. 7) is thin and shallow. The anteriordorsal part forms
an ascending ramus which is directed toward the anterior end of the
skull, where it contacts the rostral bone. The premaxilla tapers
posteriorly. The anterior portion of the bone is notched (unnotched in
unknown Barbus). On the posterior end of the bone there is relatively
large fossa (no fossa in unknown Barbus). The greatest width of the
premaxilla is 46% of its total length. The maxilla is thick and its
dorsal border is convex (Fig. 8). There are two anterior ascending

processes; one is thick with its tip compressed, the other is thin and




Figure 7. Dorsal view of right premaxilla of A, Barbus apoensis; B,
unknown Barbus.




Figure 8. Inside view of right maxilla of A, Barbus apoensis; B,
' unknown Barbus.
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long. The maxilla lies dorsolateral to the premaxilla and is partly

covered laterally by the anterior part of the lachrymal. At its
posterior end the maxilla is expanded, giving it a plate-shaped
appearance. The dorsal crest is thick and narrow. The dorsal crest
lies midway in the length of the maxilla. The dentary (Fig. 9) curves
at its anterior end to meet, at the midline, the anterior end of the
opposite dentary. The dentary's wall is thick, its dorsal portion
tapering to a thin edge and curving internally to form a sloped labial
surface. The bone bears a large ascending coronoid process, which lies
well back on the dentary. The coronoid process is broad. The posterior
border of the coronoid process is strongly concave, while its anterior
edge slightly convex. There are two foramen on the ventrolateral
surface of the dentary. The articular is long and pointed. The
postero-dorsal surface of the articular is notched to receive the
articulating end of the quadrate. The retroarticular is a thick small

bone lying below the ventral articular process.

Coloration
Living specimens have a brassy-golden coloration with olive fins.

Preserved specimens are pale-yellow below and gray-brown above.

Habitat

Barbus apoensis occupies small to medium sized streams with

moderate flow, typically with gravel and rubble substrate. These
streams are usually composed of pools alternating with short stretches

of riff]es.




Figure 9. Lateral view of right lower jaw of A, Barbus apoensis; B.
unkown Barbus.




Distribution

This species is known from Wadi A1 Mhaleh, southeast of Abha, Ain
AldJmyma, Wadi Turabah, Wadi Hadiyah and Wadi Shugub, Saudi Arabia

(Fig. 4).

Relationships

A group of three related Near Eastern species of Barbus, B. canis,

B. chantrei and B. luteus, suggests a common progenitor for them as well
as for B. apoensis. The three Near Eastern species and B. apoensis
share a set of characters differentiating them from othe Near Eastern
Barbus --- 6 branched anal rays (vs. 5), few gillrakers, typically 10
branched dorsal rays (vs. typically 8) and low lateral 1fne scale counts
(23 to 34 vs. 40 or more). B. canis and B. chantrei have two pairs of
barbels. B. luteus and B. apoensis have a single pair of barbels. All
four species have an unserrated dorsal spine. B. exulatus and B.
arabicus have two pairs of barbels and an unserrated dorsal spine. B.
exulatus typically has 9 branched dorsal rays and B. arabicus 8. B.
canis is endemic to the Jordan River basin, B. chantrei to the Orontes
basin, and B. luteus is more widely distributed in the Tigris-Euphrates

and Mond River basins.

Barbus exulatus

B. exulatus Banister, K. and M. A. Clarke. 1977. Jour. Oman
Studies, Spec. Rep. (Sci. Results, Oman Flora and Fauna Survey): p.
116.

The description of this species was based on several localities
associated with the Wadi Hadramaut and Wadi Maran, East Yemen (Fig. 4).
According to the description, the body is slightly compressed and the

dorsal profile is arched. Two pairs of barbels are present. There are
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4 unbranched and 7-9 branched dorsal rays. There are 3 unbranched and
6 branched anal rays. The lateral line scale count ranges from 24-28.
Gill rakers are short and widely spaced. Their count on the lower
limb of the first gill arch ranges from 6-9.

Barbus exulatus resembles Barbus apoensis in general body shape

and in the possession of 6 branched anal rays. It can be distinguished
from the latter by the possession of two paris of barbels and sub-

terminal mouth. Barbus arabicus differs from Barbus exulatus in the

possession of 5 branched anal rays.

Barbus arabicus

Barbus arabicus Trewavas, 1941, British Museum (Natural History)

expedition to South West Arabia 1937-8, 1(3):14.

Tor arabicus: Karaman 1971, Mitt. Hamburg. Zool. Mus. Inst.,

672226,

Material Examined

One fish, 250 mm SL, from Wadi Jizan Dam, near Jizan City, 16°
54' N, 42° 29' E, collected by Dr. Naser Al Assgah, March, 1981, was

examined.

Description
The body shape can be seen in Figure 10. The type locality of

this species is unknown. The holotype was purchased at a market at
Sana, North Yemen. In addition, Banister and Clarke (1977) recorded
it from several localities of South and Southwestern Arabia. According

to their description:
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Figure 10. Barbus arabicus, 119 mm SL. (Adapted from Banister and
: Clarke 1977).
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"The body is slim and graceful. The snout obtusely pointed
in lateral view. The mouth is subterminal. There are two
long pairs of barbels. The eyes are small and superolateral
in positions. The dorsal fin has 4 unbranched rays (the last
of which is ossified into a smooth straight spine) and 7-9
branched rays. The anal fin has three unbranched rays and
five branched rays. There are 25 to 32 scales in the lateral
line. There are 12 scales around the least circumference of
the caudal peduncle. The gill rakers number 9-13 on the
lower limb of the first gill arch."

Krupp (1983) mentioned that the dorsal surface of the head is
convex in juveniles, but concave in mature specimens. He reported
30 to 35 scales in the lateral line. Pharyngeal teeth number 2.3.5 -
e

The specimen examined from Wadi Jizan Dam shows: 8 branched

dorsal rays, 5 branched anal rays, 13 pectoral fin rays, 9 pelvic fin
rays and 13 gill rakers on the anterior side of the first gill arch.
There are 19 gij] rakers on the posterior side of the first gill arch.
There are 13 scales around the least circumference of the caudal
peduncle. Small protuberances on some gill rakers of the first gill

arch were noted. The proportional measurements of Barbus arabicus

expressed in thousandths of the standard length are presented in Table 3.

Coloration

Preserved speciments are grey-brown dorsally and pale-yellowish
ventrally. Live specimens color reported by Banister and Clarke (1977)
as "Ventral surface white. Laterally silver with a slight orange flush.
A1l fins pale yellowish-orange, the dorsal fin with a dark pigment

edging."

Habitat

Barbus arabicus inhabits medium-sized streams. Also, it was col-

lected from Jizan dam reservoir with a maximum storage capacity of 71 MCM.




Proportional measurements of Barbus arabicus expressed in thousandths of the standard length.

Table 3.
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Distribution

This species seems to be widespread in southwestern and southern

coastal drainages (Fig. 4).

Relationships

Barbus arabicus can be distinguished from all other Arabian Barbus

on the basis of five branched rays in the anal fin. Trewavas (1941)
considered this species to be more closely related to some Indian

species and to Barbus canis than to any of the African Barbus. How-

ever, Barbus canis has 6 branched rays in the anal fin, an important

difference between Barbus arabicus and Barbus canis. Banister and

Clarke (1977) and Banister .(1973), aligned Barbus arabicus with the

species of Barbus of northeastern Africa -- the Barbus intermedius

complex for the following reasons: The morphological similarity
between the species, i.e. the possession of the same type of scale
striation, a caudal peduncle longer than deep, and a well ossified

straight dorsal spine. The phenotypic variability of Barbus arabicus

parallels Barbus intermedius (Banister 1973). The distribution of Barbus

arabicus, i.e. in the sourthern part of Arabia just across the Red Sea

from Barbus intermedius suggests an African origin (Banister and Clarke

1977). Perhaps the Barbus intermedius complex of northeast Africa

represents an earlier branch of the phyletic line giving rise to the
three Near Eastern Barbus species, discussed previously (lower number of
dorsal and anal rays are probably primitive characters).

Barbus arabicus typically has 8 branched dorsal rays and the

typical number of those rays in Barbus exulatus is 9. Barbus arabicus

and Barbus exulatus both have two pairs of barbels.




53

Unknown Barbus

Material Examined

a) 6 specimens, 36-69 mm SL, were collected june, 1981, from Wadi
Hadiyah, 25° 34' N, 38° 41', Saudi Arabia.
2 specimens, 35-41 mm SL, were collected July, 1977, from Ain
Aldmyma, Khaybar, Saudi Arabia. Khaybar City is at 25° 42' N,
3PPRIT N E
2 fish, 78-81 mm SL, were collected, July 1977, from Wadi Al
Mhaleh southeast of Abha City, Saudi Arabia. Abha city is at
BT NG 428 30 E

Description
Morphology

The body shape can be seen in Fig. 11. The head is short and
obtuse. Mouth is terminal. Anterior edge of the lower jaw is curved,
but without blade. There is one pair of small barbels. No tubercles
observed. Peritoneum is dark-brown. Caudal peduncle short and narrow.
The caudal fin is forked. The airbladder is bipartite, the posterior
chamber is larger and slightly narrower than the anterior one. There
are 4 unbranched rays and 10 branched rays in the dorsal fin. The last
unbranched ray is ossified and has no serration. The dorsal fin origin
is opposite the origin of the ventral fin. There are 3 unbranched rays
and 6 branched rays in the anal fin. Pectoral fin rays range from 12 to
16. The lateral line is straight or curved to the middle of the caudal
peduncle. There are 23-29 scales in the lateral line. Gill rakers are

short, thin and slightly curved. Proportional measurements of unknown
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Figure 11. Unknown Barbus, 81 mm SL.
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Barbus are presented in Table 4. Frequency distributions of meristic

data for unknown Barbus are presented in Table 5.

Skeletal Characters

A11 centra except Weberian apparatus and the urostyle have neural
prezygopophysis, postzygapophysis, neural arch and neural spines. The
first postweberian apparatus vertebra lacks neural prezygapophysis. All
postweberian precaudal vertebrae have a parapophysis. The shapes and
sizes of the centra, neural prezygapophysis, postzygapophysis, neural

arch and spines are similar to those of Barbus apoensis.

The supraneurals are thin, shallow and each separated form its
respective neural spiné. The 'neural complex' of the Weberian apparatus
is upright and dorsally separated from the posteriorly directed
supraoccipital process. The anterior and posterior borders of the
neural complex are concave, giving it an anvil-shaped appearance
(sickle-shaped in apoensis). In the specimens examined there are 7 or
8 supraneurals, each is separated from its neighbour, the posterior
element doesn't overlap the anterior margin of the first dorsal
pterygiophore.

The premaxilla is thin and narrow (Fig. 7). The anterodorsal part
of the bone is curved. No notch on the frontal surface of the anterior
process of the bone (notched in apoensis). The posterior process is
pointed and has no fossa (fossa present in apoensis). The premaxilla's
greatest width is 35% of its length. The maxilla is thick with a broad
dorsal crest (Fig. 8). The maxilla has 2 anterior ascending processes;

one long and thin, the other is thick and short. The dorsal crest lies

midway in the length of the maxilla. Its posterior and anterior borders




Table 4. Proportional measurements of unknown Barbus expressed in thousandths of the standard length.

Specimen
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Table 5. Frequency distributions of meristic data for unknown Barbus

2 S

~ Scales in lateral line 23
N. specimens 2

Scales above lateral line
N. specimens

Scales around caudal peduncle 10
N. specimens 4

Scales between pelvic fin and lateral
N. specimens

Dorsal fin branched rays 10
N. specimens 10

Anal fin branched rays 6
N. specimens 10

Pectoral fin rays 15
N. specimens 1

Gil1l rakers on first arch;

a) anterior side
N. specimens

b) posterior side
N. specimens

are slightly concaye. At its posterior process the maxilla is expanded,
giving it plate-shaped appearance. A small foramen is present on the
inner surface. The dentary is thick, its dorsal part tapering to a

thin curved edge. The anterior tip of the dentary is almost pointed
and bifurcated (unfurcated in apoensis). A small foramen is present

on the anterior part of the dentary. On the ventrolateral part of

the dentary there are a series of large foramen (Fig. 9). The coronoid

process of the dentary is broad with a concaved posterior border. The
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'articu]ar is thin, long and pointed. There are no coronomeckelian

bones on the surface of the angular of the specimens examined. The
retroarticular bone is a small thin lying directly below the posterior
end of the articular. Pharyngeal teeth are thin, relatively long,
hooked and closely spaced. Their formula is 2.3.5 - 5.3.2 in all

specimens examined.

Coloration
Alcohol preserved specimens are brownish dorsally and yellow-brown

below the lateral line. No spots on the middle of the flank.

Habitat
This species occupies small to medium sized streams with substrate
range from sand to gravel and rubble. These streams are usually com-

posed of pools alternating with short stretches of riffle.

Distribution

This species was collected together with Barbus apoensis in the

Wadi A1 Mhaleh. Thus, the two occur in sympatry. The 1981 collec-
tions extended the range of the species to a spring (Ain Al Jmyma)
north of Khaybar city and Wadi Hadiyah west of Khaybar, Saudi Arabia
FagaiAn:

Relationships

A detailed comparison between specimens of this species and Barbus
apoensis revealed similarities in most morphological and meristic
characters. Non-overlapping values were found between these specimens

and Barbus apoensis of comparable size in interorbital width (less in

apoensis), width of gape (less in apoensis), head length (greater in
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apoensis), and depth of the caudal peduncle (deeper in apoensis). The
pectoral fins in the distinctive specimens reach the origin of the
pelvic fins; the pectoral fins don't reach the pelvic fin in typical
apoensis specimens. In comparison, typical apoensis specimens have
darker pigmentation, the body rises more abruptly back of the head, and
scales are more stout in structure and more deeply embedded. The pre-

maxilla is narrower than that of Barbus apoensis and has no notch and

fossa. The maxillary dorsal crest is broader than that of apoensis.

This species also can be distinguished from Barbus aponesis in general

appearance of the neural complex (anvil-shaped vs. sickle-shaped),
narrower coronoid process, more supraneurals (7-8 vs. 5-6), smaller

articular, smaller retroarticular and the anterior part of the dentary

is shallowly bifurcated. From Barbus arabicus this specieé can be

distinguished by the possession of 6 branched anal rays (5 in arabicus)

and one pair of barbels (2 in arabicus). From Barbus exulatus this

species differs by having only one pair of barbels (2 in exulatus).

A11 of the four known Arabian species of Barbus appear to be part
of a phyletic section of the genus characterized by low scale counts
and few gill rakers, originating and speciating in the northeast Africa-
Near East region. On the basis of the present states of anw1edge, any
attempt to delineate relationships and branching points, associating
Arabian species to other species would be highly speculative. The number

of branched anal and dorsal rays suggest Barbus apoensis, Barbus exulatus

and the unknown Barbus originated from a Barbus canis-Barbus luteus type

of ancestor invading from the north (Jordan River) or east (Tigris-

Euphrates or Mond basins). Barbus arabicus, with fewer dorsal and anal

rays is probably derived from the Barbus intermedius complex of north-

east Africa.
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Genus Cyprinion Heckel

Cyprinion Heckel, 1843, Russegger's Reisen, 1, P. 1015, 1065 (type:

C. macrostomus).

Fishes of moderate size; scales of moderate size; dorsal fin with
an osseous and serrated spine and numerous branched rays; mouth
subterminal; pharyngeal teeth 2.3.4 — 4.3.2; one pair of barbels;
peritoneum black; alimentary canal long and convoluted; air bladder
bipartite; seven branched anal rays. A revised diagnosis of the genus

was given by Howes (1982).

Distribution

This genus is widespread in west Pakistan, Afghanistan, Arabia,
Iran, Iraq and Syria. It occurs in all drainages to the Indian Ocean,
and in tributaries to the Arabian Gulf.

In Arabia based on previous studies (Banister and Clarke 1977,

Al Kahem and Behnke 1983, Krupp 1983), Cyprinion occurs in the coastal
drainages and in Ar Rub' A1 Khali Basin. In Saudi Arabia the genus
occurs in Wadi A1 Mhaleh of the Ar Rub' A1 Khali Basin and in Red Sea

drainages. Cyprinion acinaces was collected from Wadi Hadiyah and

Khaybar springs. Cyprinion mhalensis was collected from Wadi Al Mhaleh

in the Asir highlands. Cyprinion muscatensis was recorded from Muscat,

Oman (Fig. 12).

Taxonomic Outline

Howes (1982) revised Cyprinion and recognized nine species
including three Indian species formerly classified in the genus

Semiplotus. According to Howes, the endemic Arabian species, Cyprinion







Figure 12. Distribution of Cyprinion spp.: Cyprinion acinaces aé:inaces (@), C. acinaces hijazi (m), C.

mhalensis (@), Cyprinion muscatensis (*).
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acinaces retains the most primitive characters of all species in the
genus.
Prior to Howes' publication, Berg (1949) recognized six species of

Cyprinion: C. microphthalmum, C. macrostomum, C. irregulare, C.

watsoni, C. milesi, and C. tenuiradius. Mirza (1969) synonymized C.

irregulare with C. watsoni and claimed that C. microphthalmum could be

distinguished by a three-chambered air bladder. However, on the basis
of further study, Mirza (1971) concluded that the air bladder
characteristic of two versus three chambers is not reliable for species
recognition.

The latest revision by Howes (1982) recognizes nine species in the

genus: C. acinaces (endemic to Arabia), C. macrostomum, C. kais

(endemic to Tigris-Euphrates basin), C. milesi, C. watsoni, C.

microphthalmum, C. semiplotum, C. modestum, and C. burmanica.
Prior to the publication of Banister and Clarke's work (1977), only

Cyprinion muscatensis was known from Arabia. Banister and Clarke (1977)

described Cyprinion acinaces as a new species from Arabia. Krupp (1983)

recognized two subspecies of Cyprinion acinaces; Cyprinion acinaces

acinaces and Cyprinion acinaces hijazi. Al Kahem and Behnke (1983)

described Cyprinion mhalensis as a new species from Saudi Arabia.

Bianco and Banarescu (1982) recognized Cyprinion watsoni muscatensis (in

Oman; southeastern Arabia) as a subspecies of Cyprinion watsoni, but

Krupp (1983) described the same taxon as a subspecies of Cyprinion

microphthalmum. The validity of the nominal species muscatensis is far

from settled and if muscatensis is regarded as subspecies,there is no

valid basis to classify it as a subspecies of microphthalmum or watsoni.
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In an attempt to establish the validity of C. microphthalmum and C.

watsoni, Dr. Behnke and I critically examined Iranian Cyprinion utilized
by Saadati (1977). Two samples collected near Bam (collections no. 34,
35, western Lut basin) stand out from all other non-Tigris, non-Mond
drainages samples. I identify these Cyprinion from the western Lot

basin as microphthalmum. They have a much smaller eye, a bulbous,

overhanging snout, and a horizontal mouth with a very pronounced naked

blade (smaller, more arch-shape mouth with cornified blade covered or

partially covered with flesh in all other specimens). The Bam Cyprinion
sharply stand apart from all other collections and conform to Mirza's

(1969) illustration and description of microphthalmum fom near Quetta,

Pakistan, the type locality. They also agree with the characteristics

given by Day (1880) in the original description of micropthalmum.

Some element of doubt remains regarding the Lut basin Cyprinion as

the same species Day (1880) described as Scaphiodon microphthalmus from

two specimens (now lost) collected near Quetta. A lack of certainty
will always exist without the type specimens. The original description
emphasizes a small eye, a wide mouth with "horney covering" over the
1ips. Mirza's map of his collections denotes fish he identified as

microphthalmum around Quetta. Howes (1982) distinguished C.

microphthalmum by absence of the pelvic papillary flap (I find this

character to be highly variable) and the loss of the supraneural -
pterygiophore articulation (consistency and significance not

demonstrated). Howes, however, used "microphthalmum" specimens at the

British Museum from "Baluchistan" (drainage basin not given, but

certainly not "topotyptes"). Howes distinguished C. watsoni mainly on
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the basis of a premaxillary notch. No locality data at all are given
for the watsoni specimens he examined (type locality is "Sind Hills"
given by Day (1872); most probably in the Indus River drainage). We can
find no premaxillary notch in Gulf drainage Cyprinion. For C. milesi,
Howes used specimens from "Afghanistan and Baluchistan" (no further
locality given, but type locality is 32 km from Mekran coast of Indian
Ocean). C. milesi was distinguished by Howes by a pelvic papillae (but,
as mentioned this is variable in Cyprinion). Mirza (1969) distinguished
watsoni by a more slender body and 33-36 scales and milesi with a deep
body and 37-40 scales. Iranian specimens span the range of deep to more
slender body and 33-40 scales so I provisionally include milesi as a
synonym of watsoni pending further study. Unfortunately, Howes gave no
meristic or morphological characters for specimens of Cyprinion he
discussed. In comparison, Arabian Cyprinion show a predominance of the
"watsoni" morphology, but especially in Oman specimens of muscatensis a

more bulbous snout and straight cornified lower jaw is indicative of

some microphthalmum influence, but with complete absence of serration on

the dorsal spine. Dorsal spine serration is well developed in the Lut

specimens I consider as microphthalmum. The evolutionary history of

Cyprinion may have produced divergent lines represented by

microphthalmum and watsoni but with incomplete reproductive isolation.

Where they came together in Iran hybridization occurred and the original
invaders on the Arabian Peninsula could have carried segments of both
ancestral species. In any event, C. muscatensis of Oman cannot be

clearly alligned with either microphthalmum or watsoni, as diagnosed

from Iranian specimens, and should be recognized as a full species, at

least until more definitive studies are made.
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Cyprinion acinaces Banister and Clarke, 1977

This species is widely distributed along the coastal drainages of
west and southwestern Arabia. This species is characterized by 11-12
dorsal fin branched rays; 7 anal fin branched rays, 11-17 gill rakers on
the anterior side of the first gill arch, and 32-38 scale in the lateral

line.

Cyprinion acinaces acinaces Banister and Clarke, 1977

Cyprinion acinaces Banister, K. and M. Clarke. 1977. Jour. Oman

Studies, Spec. Rep. (Sci. Results Oman Flora and Fauna Survey): P. 123.

Cyprinion acinaces acinaces Krupp, F. 1983. Fauna of Saudi

Arabia, 5:(In press).

Material Examined

a) 40 fish, 62-113 mm SL, collected July, 1981, from Ain (= spring)
Salaleem, Khaybar, 25° 42' N, 39° 31' E, Saudi Arabia

10 fish, 55-88 mm SL, collected July, 1981, from Ain AlJmyma,

Khaybar, Saudi Arabia.

9 fish, 70-127 mm SL, collected July, 1977, from Ain Ali,
Khaybar, Saudi Arabia.

20 fish, 57-117 mm SL, collected July 1977, from Ain AlBhair,

Khaybar, Saudi Arabia.

Description
Morphology

The shape of the body can be seen in Figure 13. The mouth is

subterminal. The lower jaw is gently curved énd covered with a




Cyprinion acinaces acinaces, 110 mm SL.
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sharp-edged horny sheath. Mouth is of variable shape, i.e. horse-shoe,
transverse or oblique. In some specimens the cornified blade is weakly
developed. Posterior barbels are present. These barbels are short.
Tubercles are present on the snout and interorbital region of some
specimens, while in other they cover the fin rays and the entire body.
The head is elongate. The eyes are lateral and visible in ventral view.
The peritoneum is sooty black. In some specimens, there is a
well-developed, fatty, thickened papillose skin between the bases of the
pelvic fin, but other specimens have a less developed structure.
Specimens of this species possess the pronounced, scaleless bony ridge
between the occiput and the origin of the dorsq] fin similar to that

seen in Cyprinion watsoni. The dorsal fin has 4 unbranched rays and 11

(f30) or 12 (f49) branched rays. The last unbranched ray is ossified
into a long straight spine with a strongly serrated posterior face.
There are 3 unbranched and 7 branched rays in the anal fin. There are 9
rays in the pelvic fin. The pectoral fin has 14 (f27), 15 (f29) or 16
(f23) fin rays. Pectoral fins do not reach pelvic fins.

Lateral line is straight in some specimens, curved in others.

Total lateral line scale counts range from 32 to 38. Scale counts to

the end of the vertebral column range from 30 to 35.

There are 3-4 scales between lateral line and the pelvic fin.
There are 5-8 scales above the lateral line. The caudal peduncle is
narrow and short. There are 12 (f5), 13 (f8), 14 (f12), 15 (f15),

16 (f36) or 17 (f3) scales around the least circumference of the caudal
peduncle. The intestine length is from 2.4 to 3.8 times the standard

length. The gas bladder has two chambers. Its posterior chamber is
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longer and slightly narrower than the anterior one. Gill rakers on the
first gill arch are stout, short and cqrved, their count ranges from 11
to 17. There are 20-27 gill rakers on the posterior side of the first
gill arch and 23-28 gill rakers on the anterior side of the second gill
arch. Proportional measurements and frequency distributions of meristic

data are presented in Table 6 and 7, respectively.

Skeletal Characters
A1l the vertebrae, with the exception of the four anteriomost and
caudal vertebrae, have centra which are quite uniform in size and form

(Fig. 6). Neural arch and spines are present on all vertebrae. Neural

spines are long and thick. The neural prezygapophyses are relatively

a long anteroprojections from the neural arch. ‘Some neural
prezygapophysis fused with respective neural spines, others are
separated. The neural prezygapophysis are not developed on the first
postweberian centrum. The postzygapophysis are posterodorsal spinelike
projections on the upper parts of the centra. Postzygapophyses
gradually diminish in size in the posterior half of the caudal region.
The presence of postzygapophyses are found in specimens of Barbus and
Cyprinion but were not found in specimens of Garra. The parapophyses
are lacking on the first four vertebrae, but present on all precaudal

vertebrae. The supraneurals of Cyprinion acinaces are large, thick and
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