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ABSTRACT

THE FRESHWATER FISHES OF ARABIA: SYSTEMATICS AND CONSERVATION

This work reports on one of the most extensive s c ie n t if ic  

co lle c t io n s  of freshwater fishes ye t made from Arabia. F ifteen  species 

are recorded from the Peninsula. Five of these species are each 

represented by two subspecies. Ske leta l studies are presented fo r 

the f i r s t  time. Unusual specimens of Garra, Barbus and Cyprinion 

in d ica te  the occurrence of other undes'cribed species.

An extensive appraisal o f geo log ica l, geographical and c lim a tic  

events corre lated with zoogeographical evidence and an in te rp re ta tion  o f 

the degree of divergence in  l iv in g  species can provide an in te rp re ta tion  

o f facto rs expla in ing the present taxonomy and d istr ibu ton  of Arabian 

freshwater f ishes.

Well-rounded re lig iou s  and non-re lig ious ra tiona les are presented 

fo r preserving and protecting the native fishes of Arabia as a part of 

Arabian b io log ica l heritage. Several recommendations for f ish  

protection are presented.

Hmoud Fares A1 Kahem 
Department of Fishery and 

W ild life  Biology 
Colorado State Un iversity  
Fort C o llin s ,  Colorado 80523 
F a l l ,  1983
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INTRODUCTION

Arabia consists o f several nations. The la rgest is  the Kingdom 

o f Saudi Arabia, which occupies some fo u r - f if th s  o f the Peninsula.

During the Mesozoic and most of the te r t ia ry ,  Arabia was part of a 

continuous A fr ica n -A s ia t ic  land mass. The Red Sea r i f t  developed as 

a te r re s t r ia l trough in the Oligocene (Roberts 1975). The Mediterranean 

Sea invaded th is  trough in  the Miocene and was continuous with the 

Indian Ocean in  the la te  Miocene or Pliocene.

Thus, Arabia became iso la ted  from A fr ica  fo r  a time (Roberts op. 

c i t . ) .  The Arabian Gulf is  a shallow tecton ic depression formed la te  

in  the T e rtia ry  in  fron t o f the r is in g  Zagros Mountain (Kassler 1973). 

Primary freshwater fishes are the best evidence o f past land connec­

tions with Arabia serving as a bridge between northeast A fr ica  and 

Asia.

L i t t le  is  known o f Arabian freshwater fishes . Berg's (1934) map 

o f f is h  zoogeography has a question mark (?) on the Arabian Peninsula. 

The lite ra tu re  of freshwater fishes of Arabia is  very sparse. Boulenger 

(1887) described a new species of cyp rin id  f is h  from Muscat of the east 

coast o f Arabia. Trewavas (1941) described three new species o f 

cyprin ids based on co lle c t io n s  from southwest Arabia. Fowler and 

S te in itz  (1956) described a new cyp rin id  species from Oman. Banister 

and Clarke (1977) described four new cyprin ids species and one new
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subspecies of Garra barreim iae. B a lle tto  and Spano (1977) described 

nine subspecies of Garra t iban ica  from the Republic of Yemen. Howes 

(1982) revised the genus Cyprin ion. Biancoi and Banarescu (1982) 

recognized Oman Cyprinion as a subspecies of watsoni. A1 Kahem and 

Behnke (1983) described a new cyprin id  from Saudi Arabia. Krupp (1983) 

described three new species and two subspecies from southwestern Arabia. 

Krupp (op. c i t . )  recognized the Oman Cyprinion as a subspecies of 

microphthalmum. A ll Arabian cyp rin id  species are endemic to Arabia, 

in d ica ting  the long iso la t io n  of Arabia from d ire c t freshwater access 

routes of invasion. This work reports on the native freshwater fishes 

of Arabia, th e ir  taxonomy, d is tr ib u t io n , habitats and conservation. 

F ifteen  species and ten subspecies are recognized. Undescribed species 

of Barbus, Cyprin ion , and Garra are recorded. The comparative ske leta l 

stud ies are the f i r s t  yet made on Arabian cyp rin id s. Ichthyological 

studies can be of c r i t ic a l  s ign ificance  fo r in te rp re ta tion  of the 

c lim a tic  and hydrographic h isto ry  of the country. A lso , freshwater f ish  

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

the supply of prote in , by providing recreational and esthetic  values and 

as b io log ica l control agents. In order to protect Arabian f ish  species, 

well-reasoned re lig io u s  and non-re lig ious arguments are developed.

I t  is  important that fu rther studies be in it ia te d  soon to increase 

the knowledge of the freshwater fauna before in du str ia l and ag ricu ltu ra l 

development occur on a large scale and in a lte rab ly  change or destroy the 

f ra g ile  freshwater hab itats. Groundwater pumping has already dried 

springs in  some areas. Water development projects w ill dram atically 

a lte r  much of the present aquatic habitats and exotic species are
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planned fo r in troduction . Unless the present f ish  fauna is  studied and 

documented, species may become ex tin c t before they were known to e x is t.

I t  is  hoped that th is  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 b io log ica l 

heri tage.





GEOLOGICAL AND CLIMATIC HISTORY OF ARABIA

Arabia is  a huge crusta l p late composed o f ancient sedimentary 

and vo lcan ic rocks (F ig . 1). In pre-Cambrian times, long before the 

formation o f the Red Sea, the peninsula was attached to A fr ica  as a 

part o f the A frican  sh ie ld  (Chapman 1978, Krupp 1983).

At the beginning o f 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. 

c i t . ) .  Throughout Paleozoic, Mesozoic and ea rly  Cenozoic periods, 

many thousands of meters of sediments accumulated in  the deep, slow ly- 

sinking Tethys trough (Chapman op. c i t . ) .  The arm o f the Tethys which 

united the Mediterranean Sea and the Indian Ocean, while Pa lestine , 

Lebanon, Syria , Jordan, Iraq and Iran - p a rt ly  or completely - sub­

merged, existed up to the Miocene, when i t  was ob lite ra ted  by r is in g  

land masses (S te in itz  1954). Between the Tethys Sea and the Arabian 

Peninsula lay  epicontinental seas. These spread over the eastern part 

of Arabia, depositing on i t  a re la t iv e ly  th in  succession of almost 

f la t - la y in g  Paleozoic, Mesozoic and ea rly  Cenozoic stra ta  (Chapman 

op. c i t . ).

The Tethys Sea spread between southern Europe and A fr ica  and 

continued r ig h t to the Indian Ocean (S te in itz  op. c i t . ) .  Thus the 

question arises at once whether the faunal element common to Asia and
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A fr ica  belong to the e a r lie r  period of communication or to the time when 

a new faunal exchange became possib le a fte r the reunion of the 

continents in  the Te rtia ry  (S te in itz  op. c i t . ) .  S te in itz  (1954) 

concluded that most of the fishes found in both continents are Te rtia ry  

in truders. The Mesozoic era was mainly a time of u p l i f t  and non­

deposition (Brown 1970). The Red Sea r i f t  developed as a te r re s t r ia l 

trough in  the Oligocène (Roberts 1975). The Mediterranean Sea invaded 

th is  trough in  the Miocene and was continuous with the Indian Ocean in 

the la te  Miocene or P liocene. Thus, Arabia became iso la ted  from A fr ica  

fo r a time (Roberts op. c i t . ) .  The separation of Arabia from the 

A frican  sh ie ld  is  accompanied by extensive volcanism in  the western part 

o f the peninusla and the Zagros Orogeny in the east (Krupp 1983). Both 

processes in fluence drainage patterns of Arabia. The extant drainage 

system was mainly formed during the Pliocene (Krupp op. c i t . ) .  Late in 

the P liocene, u p l i f t  probably created a temporary land connection across 

the s t r a it  of Bab el Mandeb (Roberts op. c i t . ) .

The Arabian Gu lf is  a shallow tecton ic depression formed la te  in 

the T e rtia ry  in the fron t of the r is in g  Zagros Mountain (Kassler 1973). 

The sea leve l f e l l  by as much as 120 m during the P le istocene. During 

the period of low sea leve l the Gu lf became a freshwater lake from the 

outflow of the T ig r is  and Euphrates R ivers (Kassler op. c i t . ).

Freshwater fishes are the best evidence of past land connections with 

Arabia serving as a bridge between northeast A fr ica  and Asia, because 

primary freshwater fishes (mainly of order Cyprini formes) are re s tr ic ted  

to freshwater and can only disperse by freshwater routes (A1 Kahem and 

Behnke 1983). Miocene freshwater f ish  fo s s ils  are known from the J izan
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basin near Tihama north of Yemen. Brown (1970) stated that the fo s s il 

species recognized by Dunkel include two fam ilie s of freshwater fishes; 

C ich lidae  and Cyprinidae. One of the Miocene fo s s ils  f a l ls  w ith in  the 

structu ra l range of the recent genus Barbus. The other is  close to the 

genus T ila p ia  (Brown op. c i t . ). I t  is  assumed that these Miocene 

fo s s ils  represent the f is h  fauna during the time Arabia s t i l l  had d ire c t 

connections to A fr ica .

F l in t  (1971) stated that in  the la te  Cenozoic there were cooler 

clim ate and g la c ie r periods over the world. The former g lac ie rs  of 

Turkey, Syria , Lebanon and Iran were confined en t ire ly  to the mountains 

and were fed by westerly winds bringing moist a ir  from the A t la n t ic  to 

the Mediterranean and the Black Sea. Thus, i t  can be assumed that 

during the cooler g la c ia l epochs with increased p re c ip ita t io n , the 

drainages of Arabia were much more extensive than in  the recent past 

with numerous perennial r iv e rs  providing routes fo r f is h  d ispersion.

F l in t  (1947) described conditions in  the northern hemisphere which 

tended to produce the so-ca lled  P luv ia l Periods in the trop ica l 

la t itu d e s , corresponding with the gradual growth of ice sheets in North 

America, S ibe r ia , and Europe and the growth of sea ice  in the A rc t ic . 

Thus, i t  is  not su rp ris ing  to find  evidence of P le istocene P luv ia l lakes 

and r ive rs  on the Arabian Peninsula (F ig . 2). I t  is  assumed that during 

coo ler, wetter periods r ive rs  discharged th e ir  waters to the surrounding 

seas or in to  large inland lakes in what is  now a vast desert region.

Such P lu v ia l freshwater lakes and r ive rs  were widespread throughout the 

coastal and the in te rna l basins of the Peninsula (Krupp op. c i t . ) .  For 

example, the Wadi Ar Rumah (26° 12' N 44° 04' E) and Wadi A1 Batin (30°





Figure 2 Assumed p lu v ia l lake system of Arabia. Miocene (M), Pliocene (P), Pleistocene (PL), Holocene (H), 
Recent freshwater lakes (RL), S a lt  Lakes (SL) and S a lt  Marshes (SM).
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25' N 47° 35' E) formed a large r iv e r  draining the Harrat Khaybar 

mountains region and surrounding areas toward Shat A1 Arab (mouth of 

Euphrates and T ig r is  R ivers). Freshwater fishes had opportunities to 

disperse in to  Arabia from the T ig r is  and Euphrates and the Gu lf drainage 

systems. R ip ley (1954) mentioned pal e o lith s  of a crude Leva llo is ia n  

type from Hadramaut (15° 00' N 50° 00' E) ind ica ting  a degree of 

P a le o lith ic  cu ltu re . He also mentioned a gravel spread on the north 

side of the Ar-Rub 'A1 Khali with stone a r t ifa c ts  of N eo lith ic  cu ltu re .

This might be corre lated with the N e o lit ic  wet phase found at 

Alfyoum in Egypt and the P lu v ia l conditions in Pa lestine  (R ipley op. 

c i t . ). N eo lith ic  cu lture - 'Ubaid cu ltu re ' - 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 

Jab rin , h a lf way to the coast from Ar Rub' A1 K h a li, the lowest sequence 

o f le ve ls  show 1,000 years or more of prepottery f l i n t  too ls , the 

e a r l ie s t  carbon-14 dating is  about 4935 B.P. The f l in t s  are those 

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

that wetter c lim a tic  periods occurred allow ing human hab itation in  the 

present desert regions during the recent geological past.

Beydoun (1966) c ited  unpublished data by Wetzel and Morton who 

noted a widespread occurrence of 75-100 cm terraces with Aeolian s i l t  

deposits in the Wadi Hadramaut and A1 Masilah (15° 10' W 51° 05' E) in 

South Yemen ind ica ting  the former existence of a large lake.

D is t in c t iv e  patches of lake deposits of presumed Miocene and Pliocene 

age are of general occurrence in A1 Kharj c ity  (Powers et a l . 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 

fo s s ils  occur in the upper part of the rocks (Powers et a l.  op. c i t . ) .  

S im ila r deposits of ligh t-g ray  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 la te  Te rtia ry  (Powers et 

a l . op. c i t . ) .  Freshwater fishes during that time might have dispersed 

to the Wadi Assirhan and i t s  t r ib u ta r ie s  from the central drainages or 

lakes when these r ive rs  and lakes were a permanent continuous system. 

Farrand (1971) interpreted the climate phases in  the Red Sea to be 

p a ra lle l of those in the east Mediterranean as well as those of the open 

oceans. Brown (1970) mentioned that P liocene freshwater ostracods were 

co llec ted  from fin e  s i l t y  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 P liocene Age, fo llow ing the development of 

undrained depressions on the widespread terminal middle Tertia ry  

Peneplain.

Humid periods created freshwater lakes and the deposition of the 

sandy limestone as in Al Hufuf (Hotzl et a l.  1978), but th e ir  age is  

unknown, probably P le istocene or recent. N eo lith ic  spears and f ish  

hooks prove that a good deal of f ish ing  was done during the middle 

Holocene in  the Al Hufuf area (McClure 1978). future investigations of 

N eo lith ic  s ite s  of hab itation ("kitchen middens") should y ie ld  evidence 

( f is h  bones) o f f is h  species that were consumed by the people. Numerous 

gastropods aged 2180 years were found in drainage channels northeast of 

Al Hawtah c ity  in  Saudi Arabia (Hotzl et a l . 1978). Human settlement in 

the early Holocene, revealed by a r t ifa c ts  and implements, extend east of
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A1 Hasa. This allows the conclusion that the present oasis must have 

had i t s  drainage towards the Gu lf u n til re la t iv e ly  recent times (Hotzl 

e t a l.  1978).

Fo ss il lake beds of the Ar Rub' Al Khali (F ig . 2) serve as a 

framework on which to hang a tim e-stra tig raph ic  column fo r the la te  

Quarternary (McClure op. c i t . ). P a le o lith ic  f l i n t  too ls are commonly 

associated with these backslope deposits which are probably la rge ly  the 

re su lts  of P le istocene P lu v ia l periods. During wet phases of the 

P le istocene, old Pliocene alluvium was p a r t ia lly  cemented lo c a lly  in 

de fla t io n  hollows and lower areas and centripeta l run-off f i l le d  these 

shallow depressions with lakes (McClure op. c i t . ) .  The la te s t  of th is  

se ries of P le istocene Ar Rub' Al Khali lakes are s t i l l  preserved and 

have radiocarbon dates ranging from about 36,000 to about 17,000 years 

B.P. (McClure op. c i t . ) .

In the Pliocene p e r io d ica lly  there was a considerable moisture. 

P le istocene climates probably fluctuated w idely, re la t iv e ly  cool, moist 

in te rva ls  or P lu v ia l periods alternated with re la t iv e ly  long, warm 

semi a r id  and a rid  in te rva ls  (Chapman 1978). The Holocene was a time of 

f lu c tu a tin g  clim ate. McClure (1978) mentioned that hyperarid ity  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. I t  became 

in creas ing ly  c lea r that the Post-P le istocene period 's moister and cooler 

c lim a tic  conditions preva iled , la s t in g  roughly from 8,000 to 2,000 B.P. 

(Zarins 1982). This epoch had a substantia l e ffe c t on both the f lo ra  

and fauna of the Arabian Peninsula, includ ing the human population. 

Foss il lake beds in the Ar Rub' Al Khali and at Jubbah, 28° 02' N 40°
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56' E, have y ie lded not only evidence of human a c t iv ity  along the 

la cu s tr in e  shorelines during th is  time, but also radiocarbon dates from 

sna il sh e lls  and carbonized sediments (Zarins op. c i t . ) .  Water flows in 

Wadis ( r iv e r  beds) and lakes was c le a r ly  active in  th is  epoch, probably 

sustained by increased ra in fa ll - a s ig n if ic a n t  d ifference from today's 

c lim ate (Zarins op. c i t . ) .  Freshwater fishes had opportunities to 

disperse in to  Wadi Assirhan and i t s  t r ib u ta r ie s  from Wadi Ar Rumah and 

i t s  t r ib u ta r ie s .

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

ju s t i f ie d  by the fa c t that the Peninsula is  nearly bisected by the 

Tropic of Cancer. The temperature is  variab le  in  Arabia; fo r example, 

during the summer the average temperature is  31-37 °C in Jeddah, while 

the average temperature in Turayf during w inter is  3-5 °C. Arabia is  

not nearly as ra in le ss  as is  commonly supposed. I t  can probably be said 

that no part of the Peninsula escapes occasional showers, and heavy 

storms which f i l l  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 re s tr ic te d  to a series of 

pools which form a refuge fo r freshwater fishes (Krupp 1983). The 

annual p re c ip ita t io n  values are variab le; fo r example A1 Wajh C ity  on 

the western side of Saudi Arabia has an annual average p re c ip ita t io n  of 

20.9 mm while Khamis Mushayt in the A s ir  highlands at an e levation of 

about 3,000 m has an annual average p re c ip ita t io n  of 270.9 mm.



DRAINAGES OF ARABIA

Arabia Is dominated by a plateau that a rises abruptly from the Red 

Sea and dips gently toward the Arabian Gu lf. In the north, the western 

highlands are upward o f 1500 m above.sea le v e l,  decreasing s lig h t ly  to 

1200 m in the v ic in it y  of m Madinah and increasing southward to over 

3000 m. There are no permanent large r ive rs  but wadis (riverbeds) with 

r iv e r  terraces are numerous. The wadi is  a typ ica l feature of Arabia.

Figure 3 (and P la te  1,. on a la rge r scale) i l lu s t r a te s  the drainage 

pattern of Arabia. B a s ica lly , the drainages of the Arabian Peninsula 

can be divided in to  coastal drainages (to Red Sea, Arabian G u lf, and 

Indian Ocean) and in terna l drainages to desert basins. One drainage on 

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

flow ing water to the sea. ;:.v

Regarding the o r ig in a l and d ispersal o f freshwater fishes, the 

drainage pattern of the Peninsula can be divided to examine probable 

past dispersion routes and interconnection between or w ith in structura l 

basins.

A1 Kahem and Behnke (1983) d ivided the Peninsula in to s ix  separate 

drainage basins based on the topography of the Peninsula (F ig . 3). I t  

is  assumed that during major P lu v ia l Periods, a l l  drainages w ith in any
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one of the present in terna l basins would have been interconnected, 

allow ing the opportunity fo r d ispersal of fishes throughout a basin.

The Coastal Drainage Basin

This basin extends from the Gu lf of Aqaba (North) to the Gu lf of 

Oman, p a ra lle l to the sea coasts. This basin is  a network of wadis. 

Wadi Hadramaut, J i z i l ,  Aqiq and A1 Hamd are the major wadis in th is  

basin, but there are a great varie ty  of wadis extending from the 

surrounding mountains toward the Red and Arabian Seas and the Gu lf of 

Oman.

During the Eocene and Oligocene, a freshwater lakes system was 

widespread in the southern part of the Red Sea r i f t  (Krupp 1983). The 

u p l i f t  of the mountain chain, along the east side of the Red Sea, 

influenced the drainage pattern (Krupp op. c i t . ). The lower courses of 

some la rger wadis that formerly flowed to the south were captured by 

westward flow ing drainages and diverted to the Red Sea (Krupp op. c i t . ) .  

Krupp (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 Gu lf of Aden u n til 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. P luv ia l deposits in the 

beds of these wadis ind ica te  these wadis were once large r iv e r  systems. 

The four la rgest wadis with the contribution of th e ir  tr ib u ta r ie s  drain 

the Hadramaut Plateau and A1 H ijaz mountains, respective ly , to discharge 

th e ir  waters in to the sands or the seas.

At present, the greater part of th is  basin is  a land of va lleys 

with r iv e r  channels which are dry on the surface or contain only
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iso la ted  pools during most of the year, but these numerous dry wadis may 

have sudden and v io len t torrents a fte r ra in  storms. For example, Wadi 

Hadiyah, 25° 34' N 38° 41, contains several iso la ted  pools during most 

of the year. These pools form a refuge fo r the f ish  during the summer 

season.

The springs (Aluyun) in  the A1 H ijaz region are numerous such as in 

the c ity  of Khaybar (North A1 H ijaz) there are over twenty springs in 

the area. These vary from small to large such as Ain (spring) A l i ,  Ain 

A lb rikah , Ain Salaleam, Ain A lbha ir and Ain Mduwarah. These springs 

r is e  between the b a s la t ic  lava and the clays below. Though the so il of 

the wadi f lo o rs  is  sa lin e , the water is  not brackish. I t  was reported 

that there is  one spring ca lled  Ain Waziriyah, 21° 27' N 39° 16' E, 

about 11-13 km east of Jeddah (Tw itchell 1958). I t  is  also reported that 

there are several springs in  Wadi Fatimah near Mecca. About 15 km 

southeast of Mecca there is  an ancient spring ca lled  Ain Zubaydah,

21° 20' N 40° 00' E. Qanats are found in a d iffe ren t part of th is  

basin. These man-made water tunnels provide a refuge fo r fishes. Wadi 

J izan  dam has been constructed impounding the water in  Wadi J izan ,

16° 54' N 42° 30' E, fo r ir r ig a t io n  and flood control (El Khatib 1974).

Ar Rub1 A1 Khali Drainage Basin

This basin slopes gently north from B ir  Hadi 19° 26' N 51° 02' E,

toward the Arabian Gu lf. Mesozoic rocks show a trend toward shallow

water sedimentation from the center of the basin north, west and

southwest. The Ar Rub' A1 Khali is  the la rgest desert basin of Arabia
2

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

series of in land lakes during P lu v ia l phases of the Ple istocene (Krupp
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op. c i t . ) .  Holocene lake beds existed in the middle of the Wadi Ad 

Dawsir while the main wadi had ceased to flow by th is  time (Krupp op. 

c i t . ) .  Their depth and s ize  is  not yet known. Wadi Ad Dawsir is  a 

la rge, o ld system, draining from the A s ir  escarpment ridge. Other wadis 

drain ing toward th is  basin are those co lle c t in g  the water from the 

eastern side of Hadramaut Plateau in the south, Yemen highlands, and 

northeast of Oman Mountains. Mastodon, rhinoceros and crocod ile  remains 

from the dam formation in  central Arabia ind ica te  a formerly subtropical 

clim ate (Krupp op. c i t . ) .

In the d is t r ic t  of A1 A f la j ,  22° i5 ‘ N 46° 50' E, the e levation of 

the la rgest pool, Ain Rass, is  about 518 m and the water surface is  some 

8 m below the ground le v e l.  The depth of the water is  unknown. There 

are four other pools in A1 A f la j:  Ain Burj, Ain Heeb, Ain A1 Both and 

Ain Shaghaib. The f i r s t  three are connected. There is  apparently no

f is h  l i f e  in  these pools. Perhaps the pools contain substances that are

tox ic  to f is h  or the long iso la t io n  of these pools from surrounding 

drainages may have precluded f is h  invasion. Mandaville (1980) reported 

that at Ain Qannas, there is  one spring at the Oasis of Jab rin . I am 

not aware of any f ish  in th is  spring, but future v is i t s  are necessary to 

determine the presence or absence of f is h . There is  a permanent r iv e r ,  

30 km long, 10 m wide, and 2 m deep, that flows from the west scarp of 

A s ir  and disappears in to  the sands of Wadi Bishah (Banister and C lark 

1977). Wadi A1 Mhaleh is  a perennial stream located at about 9 km 

southeast of Abha c ity ,  18° 13' N 42° 30' E. There are few springs 

which emanate from the granite and gneiss in At T a ' i f  C ity , 21° 16 N

40° 24' E, at an e levation of 1586 m. Abha dam has been constructed fo r
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ir r ig a t io n  and flood control (El Khatib 1974). The f ish  fauna of th is  

drainage basin is  discussed below.

A1 Kharj Drainage Basin

This basin is  south of Ar Rumah drainage basin. Wadi Hanifah, i t s  

t r ib u ta r ie s  and Wadi As Sahba are the major drainages in the basin.

Wadi As Sahba, southeast of Harad, discharges i t s  water in to  the Arabian 

Gu lf south of Qatar Peninsula. Alluvium deposits and freshwater 

gastropod fo s s ils  are known from th is  basin. An ancient lake was 

reported by Powers (1966) in  th is  basin. The present wadis are 

considered to be remnants of large r ive rs  flowing during P lu v ia l Periods 

o f the Pliocene and P le istocene. Several deep pools, fed by spring 

seeps or ground water, occur in  the A1 Kharj area such as Ain A1 Heet, a 

spring near the ancient Ain Khafs, and others. These springs are 

inhabited by f is h , such as the cyprinodontid f is h , Aphanius d ispar, 

which ind icates a d ire c t connection to the sea in recent geological 

times (A1 Kahem 1980). There are copious springs ex is ting  in eastern 

Arabia l ik e  those ex is ting  in A1 Hasa Oasis, Saudi Arabia. These 

springs break out sometimes s in g ly , sometimes in  groups. Some of the 

la rgest springs are: A1 Harrah (Hot), Barabeir, and Omm Sabaah. Such 

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

This species dispersed from the Arabian Gu lf through a perennial r iv e r ,  

probably during the middle of the Holocene Period. Irr ig a t io n  canals 

were constructed in  A1 Hasa oasis to improve the ag ricu ltu ra l 

p roductiv ity  of these areas (El Khatib 1974). There is  no reference to 

f is h  protection in  th is  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 ex tinction  of f is h  species in th is  

oasis and other places throughout the Peninsula. Several dams have been 

constructed in  th is  basin (A1 Kahem 1980). Fishery surveys should be 

made in  these reservo irs and th e ir  s u it a b i l i t y  fo r in troductions of rare 

native fishes investigated.

Ar Rumah Drainage Basin

This basin is  believed to have had a connection to the T ig r is -  

Euphrates system several thousand years ago (A1 Kahem 1980). I t  

consists of Wadi Ar Rumah and Wadi A1 Batin , which discharge th e ir  water 

in to  Shatt Alarab near A1 Basrah in Iraq. Wadi Ar Rumah drains the 

eastern escarpment of A1 H ijaz Mountains to discharge in to the sands of 

central Arabia. Thousands of years ago i t  was connected with the Wadi 

A1 Batin . Alluvium deposits were deposited in  many areas in these 

Wadis. In Arabia, no f ish  co lle c t io n s  have yet been made from th is  

basin. Future v is i t s  w il l shed some lig h t  on the freshwater fishes of 

th is  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 i t s  northern 

extrem ity adjacent to Jordan. I t  is  over 300 km long and reaches widths 

of 50 km. There are numerous tr ib u ta r ie s , 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 resu lted from a

growth of the Hail arch to the east during la te  Cretaceous and Eocene

times (Powers et a l. 1966). During the P le istocene the Azraq area was

covered by a large freshwater lake of 4000 km (Krupp op. c i t . ). At
2

present there are about 5 km of perennial water bodies w ith in the Azraq 

area. The water is  mainly discharged from the Hauran-Jabal Druz 

mountains in  the southern part of Syria (Krupp op. c i t .) .  Krupp (1983) 

recorded the occurrence of a new species, Aphanius s irhan i from the 

Azraq Oasis, Jordan, 32° 511 N 36° 49' E. In 1981, I v is ite d  Al Jawf 

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

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

Euphrates Drainage Basin

This basin takes i t s  name from the past re la tionsh ip  with the 

Euphrates R iver. The drainage systems of th is  basin drain the 

surrounding plateaus excluding the Syrian desert plateau toward the 

Euphrates R iver. I t  is  separated from As Sirhan drainage basin by the 

As Summan Plateau. The main drainage system which consists of a group 

of r iv e r  beds is  ca lled  Al Widyan. No v is it s  have yet been made to th is  

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



PREVIOUS HISTORY OF FRESHWATER FISHES OF ARABIA

The f i r s t  report on freshwater f is h  from Arabia was by P la y fa ir  

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

on a c o lle c t io n  sent to B r it is h  Museum Boulenger (1887) described a new 

species, Scaphiodon muscatensis, and recorded the occurrence o f Aphanius 

d ispar from Muscat. Berg (1949) synonymized Scaphiodon muscatensis with 

Cyprinion microphthalmum, a widespread species in  Iran and Paksitan.

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

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

arab icus, Garra t ib a n ica , and Garra b r it to n i and recorded the occurrence 

of Aphanius d ispar from Yemen, based on co lle c tio n s  made by the B r it is h  

Museum of Natural H istory Expedition to southwest Arabia, 1937-38.

Erdman (1950) reported k i l l i f i s h e s  and mullets from the eastern region 

of Saudi Arabia, without g iv ing  s c ie n t if ic  names. Fowler and S te in itz  

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

(1964) synonymized Garra b r it to n i with Garra tiban ica  and pointed out 

that Garra arabica is  ac tua lly  Garra nasuta (an Indian species).

B a lle t to  and Spano (1977) studied Garra tiban ica  from Yemen and 

described nine subspecies. Ban ister and Clarke (1977) described four 

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

Garra lo ng ip in n is , and one new subspecies: Garra barreimiae
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shawkahensis. A1 Kahem (1980) mentioned the f i r s t  record of the 

American mosquitofish, Gambusia a f f in is , from Saudi Arabia. Bianco and 

Banarescu (1982) recognized Oman Cyprinion as a subspecies of Cyprinion 

watsoni. A1 Kahem and Behnke (1983) described a new species, Cyprinion 

mhalensis from Saudi Arabia and reported the f i r s t  record of the genus 

Acanthobrama from the Arabian Peninsula. Coad, A) Kahem and Behnke 

(1983) described a new species Acanthobrama hadiyahensis from Saudi 

Arabia. Krupp (1983) described three new species: Garra b u e tt ik e r i, 

Garra mamshuqa, Garra s a h i l ia , and two new subspecies: Cyprinion 

acinaces h ija z i and Garra s a h il ia  gharbia. Krupp (op. c i t . )  recognized 

Cyprinion microphthalmum muscatensis as a d is t in c t  subspecies based on 

Banareseu' s recommendation.

Van Couvering (1977) mentioned fo s s i l c ic h lid s  (fam. C ich lidae) and 

Barbus-l ik e  material of unknown age from Ad Darb, Red Sea coast. Brown 

(1970) mentioned a Miocene fo s s il o f Barbus in  the J izan  basin, near 

Tihama north of the Yemen boundary.

Figures 4, 12, 22, 28 i l lu s t r a t e  the known d is tr ib u t io n  of Arabian 

freshwater fishes based on previous lite ra tu re  and the resu lts  of my 

study.



METHODS AND MATERIALS

Fishes were co llec ted  by means of seines and hook and lin e .  Fish 

specimens were immediately preserved in 10% formalin so lu tion and la te r  

transfe rred  to 40% isopropyl a lcoho l. Samples were co llected  in  1977 

and 1981 from the Wadi A1 Mhaleh, a permanent stream southeast o f Abha 

C ity ,  from waters near A1 Hufuf, Najran, J izan , A1 Kharj, Khaybar, and 

from the Wadi Hadiyah (west of Khayber C ity ) . Other drainages such as 

A1 Jawf, A1 A f la j ,  A1 Ula and Tabuk were v is ite d  but no evidence of f ish  

was found. Spe lling  o f geographical names fo llow  the o f f ic ia l standard 

names approved by the United States Board on Geographic Names, 

Pub lica tion  No. 54, 1961. Names not included in  the Gazetteer were 

standardized throughout the tex t. Measurements and counts on specimens 

were made according to the standard methods of Hubbs and Lag ler (1958) 

w ith some p a rt ic u la r  m odifications in accordance with Krupp (1983) and 

Ban iste r and C larke (1977).

The osteo log ica l terms used in  th is  study fo llow  those used by 

Howes (1982), Po ttho ff and Ke lley  (1982) and Hubbs, et a l . (1974). To 

prepare the skeletons fo r study, techniques published by Vladykov (1962) 

were followed. Specimens are presently maintained in f ish  co lle c t io n s  

in  the Department of Fishery and W ild life  B io logy, Colorado State 

U n ive rs ity , Fort C o llin s ,  Colorado, USA. Some specimens have been
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deposited in the National Museums of Natural Sciences, National Museums 

of Canada. The fo llow ing abbreviations fo r counts and measurements are

used:

A
AAP
AFDL
AFL
AF
Ar
BD
BL
C
CPD
CPL
CP
D

Anal f in  branched rays 
An te rio r ascending process 
Anal f in  depressed length 
Anal f in  length 
Antero latera l foramen 
A r t ic u la r  
Body depth
Barbel length (Poste rio r barbel)
Centrum
Caudal Peduncle le a s t depth 
Caudal Peduncl length 
Coronoid Process
Number of dorsal f in  rays (Roman numeral fo r unbranched 
rays, Arabic numeral fo r branched rays)

DC
De
DFBL
DFDL
DO
DSL
F
Fo
HD

Dorsal c rest 
Dentary
Dorsal f in  basel length 
Dorsal f in  depressed length 
Dorsal o r ig in  to snout-tip
Dorsal spine length (= longest unbranched spine)
Foramen
Fossa
The horizontal distance from the t ip  of the snout to the

HL
HW
IOW
L.L .
N
NA
NC
NPr
NS
OL
P
Pa
PFL
PP
Pty
Pz
R
Ra
S
S.D.
SL
Snl

p e lv ic  f in  o r ig in
Head length
Head wi dth
In te ro rb ita l width
Scale count in la te ra l lin e
Notch
Neural arch 
Neural complex 
Neural Prezygopophysis 
Neural spine 
O rb it length 
Pectoral f in  rays 
Parapophysis 
Pectoral f in  length 
Poste rio r process 
Pterygiophore 
Postzygopophysis 
Rib
R e troa rticu la r
Spine
Standard deviation 
Standard length 
Supraneurals (numbered)



Snt.L.
TL
UJL
UMMZ
V
VFL
J
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Snout length 
Total length
Upper jaw length, measured from barbel to snout-tip
Un ivers ity  of Michigan Museum of Zoology
Ventral or P e lv ic  f in  rays
Ventral f in  length
Mean



FRESHWATER FISHES OF ARABIA

FAMILY CYPRINIDAE

Cyprin ids lack an adipose f in ,  and jaw teeth are also absent (Berra 

1981). Body usua lly  scaled. Pharyngeal teeth in  one to three rows. 

About 275 genera in  the freshwaters o f the world except South American, 

A u s tra lia , and Madagascar (Nelson 1976).

Genus Barbus Cuvier, 1817

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

Scales o f sm all, moderate or large s ize . Dorsal f in  genera lly  with 

the (th ird ) longest simple ray o s s if ie d , enlarged and frequently 

serrated (Gunther 1868). Mouth arched, in fe r io r ;  l ip s  without horny 

covering. T yp ica lly  with two pa irs 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 f in  with 5 or 6 branched rays.

Taxonomic Outline

A most d i f f i c u l t  and confusing problem o f ichthyology is  the 

c la s s if ic a t io n  of the A frican , A s ia t ic  and European f is h  of the genus 

Barbus (Myers 1960). Barbus contain many phy le tic  lin e s  of greater or 

le sse r extent and the aggregate transcends the l im it  o f what the
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m ajority of ich thyo log is ts  would consider a s ing le  genus (Myers op. 

c i t . ) .  Gunther suggested i t  was necessary to subdivide several sections 

of the genus purely on geographical ground before he could handle the 

c la s s if ic a t io n  exped itiously  (Myers op. c i t . ) .  Boulenger divided Barbus 

in to  several sections, based on scale characters and i t  seems possib le 

that these sections are of phylogenetic importance (Myers op. c i t . ) .

Ban ister (1980) mentioned that the species of th is  genus are 

m orphologically very variab le  which has led to the description of many 

nominal species. Ban ister (op. c i t . )  divided Mesopotamian Barbus in to  

two stocks: the "European stock," with a c y lin d r ic a l 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 A frican  Barbus (large scale) and a group of large-scaled 

Near Eastern Barbus are the lo g ica l ancestor types of Arabian Barbus 

species.

D is tr ib u t io n

Barbus is  widespread in temperate or trop ica l parts of Europe, Asia 

and A fr ic a . The range of the genus in Arabia is  the coastal drainages 

of the Red and Arabian seas and a new record from several co lle c tio n s  is  

the occurrence of Barbus apoensis in  the Wadi A1 Mhaleh draining to the 

Ar Rub' A1 Khali in terna l basin, Wadi Hadiyah and Ain Aljmyma, about 3 km 

northwest of Khaybar c ity  center. SeveVal Barbus species occur in the 

T igris-Euphrates basin, and Barbus barbulus and Barbus luteus are known 

from the Mond r iv e r  drainage of Iran (Saadati 1977). Barbus luteus also 

occurs in a drainage to the s t r a it  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 T a ' i f ,  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 

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

southwestern part of Arabia. Barbus exulatus is  known from several 

lo c a l i t ie s  in  the Wadi Hadramaut and Wadi Maran in  East Yemen. 

D is t in c t iv e  specimens from the Wadi A1 Mhaleh, Wadi Hadiyah and Ain 

Aljmyma, ind ica te  an undescribed species (F ig . 4).

Barbus apoensis

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

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

Material Examined

a. 12 f is h ,  90-205 mm SL, were co llec ted  June, 1981, from Wadi 

Hadiyah, 25° 34' N, 38° 41' E.

B. 19 f is h ,  60-136 mm SL, were caught Ju ly , 1981, from Ain (- 

spring). A1 Jmyma, Khaybar. Khaybar c it y  is  at 25° 41' N, 39° 311 E.

c. 1 f is h ,  274 mm SL, was caught Ju ly , 1977, from Wadi AlMhaleh, 

a permanent stream southeast of Abha c ity .  Abha c it y  is  at 18° 13' N,

42° 30' E.

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 lo c a l i t ie s  in  Saudi Arabia. According to th e ir  

description:







GULF OF ADEN



D IV 9-10, A III 6, V 9, L .L . 23-32. 

Figure 5. Barbus apoensis, 176 mm SL.
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"The greatest depth of the body occurs about halfway between 
the o r ig in  o f the pectoral f in  and the o r ig in  of the dorsal 
f in .  A pronounced nuchal hump is  present and the dorsal 
p ro f ile  of the head is  concave. The mouth is  terminal and 
has marked upwardly d irected gape. The poste rio r barbels are 
small. The eyes are la te ra l and s l ig h t ly  protuberant. The 
l ip s  are continuous. There are 4 unbranched rays in the dor­
sal f in .  The la s t  one is  thickened in to  a smooth spine. The 
spine is  not strong ly o s s if ie d  and is  f le x ib le  in  i t s  d is ta l 
th ird . There are TO branched dorsal rays. The la te ra l lin e  
scales number 26-29. Twelve scales en c irc le  the le a st circum­
ference of the caudal peduncle.

There are 2.3.5 - 5.3.2 pharyngeal teeth. The g i l l  rakers are 
strong, curved and w idely spaced. They decrease rap id ly  in  
s ize  from the angle of the g i l l  arch forwards. On the lower 
limb o f the f i r s t  g i l l  arch there are 6-9 g il lr a k e r s ."

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

ters described above except fo r some d iffe rences, such as 24-31 scales 

in  the la te ra l lin e  instead o f 26-29 and 10-13 scales around the lea st 

circumference of the caudal peduncle. Krupp (1983) mentioned that in 

young specimens the dorsal p ro f ile  o f the head is  convex, but i t  changes 

to concave in  the adu lts.

The specimens examined show the fo llow ing characters: There are 

23-32 scales in  the la te ra l lin e . 10-14 scales arund the caudal 

peduncle. The dorsal f in  has 9(f2) or 10 ( f30) branched rays. The 

anal f in  has 5(f 1) or 6 ( f 31) branched rays. There are 6-12 g i l l  

rakers on the an te rio r side of the f i r s t  g i l l  arch. On the posterio r 

side of the f i r s t  g i l l  arch there are 12-17 g i l l  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 

length. The caudal peduncle length is  16% of the standard length. 

Proportional measurements o f Barbus apoensis expressed in thousandths 

o f the standard length are presented in Table 1. Frequency d is t r ib u ­

tions of m eris tic  data fo r Barbus apoensis are presented in  Table 2.



Tab le P ro p o rt io n a l measurements o f Barbus apoensIs expressed In thousandths o f the standard length

Dra Inage
Specimen

Number I t SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CP L BL low H D PFL VFL DSL HW

Wadi 1 195 155 342 348 071 109 561 194 226 194 109 187 065 129 561 219 194 161 226
Had1 yah 2 205 162 339 321 068 123 537 185 278 191 123 191 062 123 586 216 185 160 198

3 185 147 288 340 075 109 571 184 238 224 109 170 068 122 585 211 184 170 190
4 160 130 300 331 077 115 515 177 269 208 115 154 069 108 515 192 200 177 185
5 169 134 276 351 059 097 529 186 284 187 112 149 067 111 537 224 201 194 223
6 221 179 279 324 050 117 542 173 268 206 106 151 050 106 536 196 189 201 195
7 255 205 278 302 054 107 537 176 273 215 107 122 043 112 561 205 176 185 180
8 226 185 254 329 054 108 541 157 227 178 086 108 043 108 514 216 173 173 184
9 172 14 264 314 071 100 514 178 235 207 100 143 057 114 514 207 228 200 235

10 155 123 276 325 057 098 528 171 252 187 106 163 065 114 528 211 170 223 211
11 124 98 276 296 082 112 531 194 255 153 102 122 071 102 489 204 214 244 204
12 110 90 267 333 089 111 556 178 278 211 111 144 077 111 544 211 222 255 222

Mean 181.4 145.7 287 326 067 109 539 179 257 197 107 150 061 113 539 209 195 196 204
M in . 110 90 254 296 050 097 515 157 226 153 ‘ 086 108 043 102 489 192 170 160 184
Max. 255 205 342 351 089 123 571 194 284 224 123 191 077 129 586 224 22B 255 235

A in  (* SDrlna) 13 158 129 310 341 076 093 535 178 256 209 116 186 062 132 605 225 209 155 202
A l J'myma 14 168 136 287 316 074 103 522 162 265 199 110 176 074 125 596 22B 191 191 199

15 158 128 336 336 078 094 555 211 289 203 117 172 070 133 586 234 211 172 195
16 151 116 310 336 086 095 552 224 310 216 129 189 078 147 638 259 224 181 216
17 161 127 307 386 087 118 591 173 268 205 118 157 065 126 622 236 197 157 181
18 155 122 279 336 074 107 533 164 279 180 123 180 066 115 582 23B 189 164 197
19 129 105 267 390 076 066 533 171 286 190 105 143 067 105 619 229 190 171 190
20 130 111 270 315 081 061 486 171 252 189 108 153 063 108 541 207 171 171 153
21 131 100 260 350 090 100 540 190 270 200 120 170 070 120 560 230 180 170 180
22 126 102 255 333 088 098 519 186 255 196 118 167 069 118 539 216 176 167 176
23 129 102 294 353 088 098 539 186 265 206 108 176 069 127 569 225 206 196 186
24 123 98 276 337 092 102 551 194 265 204 122 184 071 133 541 224 214 204 184
25 117 86 291 360 093 093 547 186 279 221 128 174 069 116 547 233 198 186 186
26 112 84 298 357 095 095 548 190 274 226 131 190 071 119 559 230 202 202 190
27 108 83 289 361 084 096 542 181 277 253 133 181 072 120 566 241 193 217 193
28 92 74 284 351 108 108 524 162 270 229 135 176 068 135 541 216 203 203 189
29 82 62 290 371 081 097 516 161 306 241 113 141 064 113 581 210 225 210 194
30 80 60 300 367 083 100 588 200 350 233 117 150 067 133 583 250 217 217 200
31 81 61 279 377 098 098 590 180 328 229 131 164 066 115 574 230 230 213 197

Mean 125.8 99.3 289 351 086 098 543 183 281 212 120 170 068 123 576 230 201 187 190
M in . 80 60 255 315 074 081 486 161 252 180 105 141 062 105 539 207 171 155 153
Max. 168 136 336 390 108 118 591 224 350 153 135 190 078 147 638 259 230 217 216



Tab le  1« Con tinued

Dra Inage
Specim en

Number 7L SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CP L BL I0W H D  PFL VFL DSL HW

Wadi
A l Mhaleh

32
Mean

324 273 308 322 051 095 546 154 238 220 110 165 037 190 —

Min -
Max*

co
00
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Table 2. Frequency d is tr ib u t io n s  of m e ris t ic  data fo r Barbus apoensis 
(N = 32). -----------------------

J  S.D.

Scales in la te ra l l in e  23 24 25 26 27 28 32 25.6 1.7
N. specimens 1 7 8 11 2 2 1

Scales above la te ra l lin e 3 4 5 4.1 0.5
N. specimens 2 25 5

Scales around caudal peduncle 10 11 12 13 14 12.3 0.9
N. specimens 1 3 19 5 4

Scales between pe lv ic  f in  and la te ra l lin e 2 3 2.6 0.5
N. specimens 13 19

Dorsal f in  branched rays 9 10 9.9 0.2
N. specimens 2 30

Anal f in  branched rays 5 6 5.9 0.1
N. specimens 1 31

Pectoral f i  n rays 14 15 16 15.1 0.7
N. specimens 6 18 8

P e lv ic  f in  rays 8 9 8.9 0.1
N. specimens 1 31

G i l l  rakers on f i r s t  arch;

a) an te rio r side 6 7 8 9 10 11 12 8.7 1.3
N. specimens 1 4 11 6 8 1 1

b) poste rio r side 12 13 14 15 16 17 15.6 1.2
N. specimens 1 1 3 7 13 7

Skeleta l Characters

The shape of the centrum can be seen in  Figure 6. A ll centra 

exept the urosty le  have neural prezygapophysis, postzygapophysis, 

neural arch and spine (Fig. 6). The f i r s t  postweberian veretebra lacks a 

neural prezygapophysis. A ll precaudal vertebrae except the anteriomost





Figure 6 F ir s t ,  second and th ird  postweberian vertebrae in  la te ra l view o f A. Barbus apoensis; B. Cyprinion 
acinaces; C. Garra t iban ica .
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( i.e .  Weberian apparatus) have Parapophysis. Neural prezygapophyses are 

th ick , long, expanded and a rticu la ted  with the neural spines. Their 

shapes are variab le . The neural prezygapophysis structure may represent 

a new generic character fo r the genus Barbus. This p ecu lia r ity  has not 

been mentioned in previous lite ra tu re .  Postzygapophyses are th in , 

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 o s s if ie d  and are f le x ib le  in th e ir  d is ta l th ird . 

The supraneurals of Barbus apoensis are th in , re la t iv e ly  large and each 

is  separated from it s  respective neural spine. The la s t  supraneural 

overlaps the an te rio r margin of the f i r s t  pterygiophore. In three 

specimens examined there are 5 or 6 supraneurals, each separated from 

i t s  neighbour. The f i r s t  supraneural is  separated from the "neural 

complex". The "neural complex" of the Weberian apparatus is  upright and 

separated from the supraoccip ita l precess. The an terio r border of the 

neural complex is  concave, i t s  poste rio r border is  convex, g iving a 

sickel-shaped appearance (anvil-shaped in unknown Barbus). The 

premaxilla (F ig . 7) is  th in  and shallow. The anteriordorsa l part forms 

an ascending ramus which is  d irected toward the an terio r end of the 

s k u ll,  where i t  contacts the ro stra l bone. The premaxilla tapers 

p o s te r io r ly . The an terio r portion of the bone is  notched (unnotched in 

unknown Barbus) . On the poste rio r end of the bone there is  re la t iv e ly  

large fossa (no fossa in unknown Barbus) ♦ The greatest width of the 

premaxilla is  46% of i t s  to ta l length. The m axilla  is  th ick and i t s  

dorsal border i$ convex (F ig . 8). There are two an terio r ascending 

processes; one is  th ick with i t s  t ip  compressed, the other is  th in  and



43

Figure 7. Dorsal view of r ig h t premaxilla of A. Barbus apoensis; B, 
unknown Barbus.
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Figure 8

1 mm

A

Inside view o f r ig h t m ax illa  of A, Barbus apoensis; B, 
unknown Barbus.



45

long. The m axilla  l ie s  dorso latera l to the premaxilla and is  p a rtly  

covered la te ra lly  by the an te rio r part of the lachrymal. At it s  

poste rio r end the m axilla  is  expanded, g iv ing i t  a pi ate-shaped 

appearance. The dorsal c rest is  th ick and narrow. The dorsal crest 

l ie s  midway in the length of the m axilla . The dentary (F ig . 9) curves 

a t i t s  an te rio r end to meet, at the m id line, the an te rio r end of the 

opposite dentary. The dentary's wall is  th ick , i t s  dorsal portion 

tapering to a th in  edge and curving in te rn a lly  to form a sloped la b ia l 

surface. The bone bears a large ascending coronoid process, which l ie s  

well back on the dentary. The coronoid process is  broad. The poste rio r 

border of the coronoid process is  strongly concave, while i t s  an te rio r 

edge s l ig h t ly  convex. There are two foramen on the ventro latera l 

surface of the dentary. The a r t ic u la r  is  long and pointed. The 

postero-dorsal surface of the a r t ic u la r  is  notched to receive the 

a r t ic u la t in g  end of the quadrate. The re tro a rt ic u la r  is  a th ick small 

bone ly in g  below the ventral a r t ic u la r  process.

Co loration

L iv in g  specimens have a brassy-golden co lo ration  with o liv e  f in s . 

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

Habi ta t

Barbus apoensis occupies small to medium sized streams with 

moderate flow, ty p ic a lly  with gravel and rubble substrate. These 

streams are usually  composed of pools a lte rnating  with short stretches 

of r i f f le s .
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Figure 9 Lateral view o f r ig h t lower jaw o f A, Barbus apoensis; B. 
unkown Barbus.
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D is tr ib u t io n

This species is  known from Wadi AT Mhaleh, southeast of Abha, Ain 

AIJmyma, Wadi Turabah, Wadi Hadiyah and Wadi Shugub, Saudi Arabia 

(F ig . 4).

Relationsh ips

A group of three re lated Near Eastern species of Barbus, B. cam's, 

B. chantrei and B. lu teus, suggests a common progenitor fo r them as well 

as fo r B. apoensis. The three Near Eastern species and B. apoensis 

share a set of characters d if fe re n t ia t in g  them from othe Near Eastern 

Barbus — - 6 branched anal rays (vs. 5), few g i l l  rakers, ty p ic a lly  10 

branched dorsal rays (vs. ty p ic a lly  8) and low la te ra l l in e  scale counts 

(23 to 34 vs. 40 or more). B. canis and B. chantrei have two pa irs of 

barbels. B, luteus and B. apoensis have a s ing le  p a ir of barbels. A ll 

four species have an unserrated dorsal spine. B. exulatus and B. 

arabicus have two pa irs of barbels and an unserrated dorsal spine. B. 

exulatus ty p ic a lly  has 9. branched dorsal rays and B, arabicus 8. B. 

canis is  endemic to the Jordan R iver basin, B. chantrei to the Orontes 

basin, and B. luteus is  more widely d istr ibu ted  in  the Tigris-Euphrates 

and Mond R iver basins.

Barbus exulatus

B. exulatus Ban ister, K. and M. A. Clarke. 1977. Jour. Oman 

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

116.

The descrip tion  of th is  species was based on several lo c a l it ie s  

associated with the Wadi. Hadramaut and Wadi Maran, East Yemen (F ig . 4). 

According to the descrip tion , the body is  s l ig h t ly  compressed and the 

dorsal p ro f ile  is  arched. Two pa irs 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 la te ra l lin e  scale count ranges from 24-28. 

G i l l  rakers are short and w idely spaced. Their count on the lower 

limb o f the f i r s t  g i l l  arch ranges from 6-9.

Barbus exulatus resembles Barbus apoensis in  general body shape 

and in  the possession o f 6 branched anal rays. I t  can be d istingu ished 

from the la t te r  by the possession o f two paris of barbels and sub- 

terminal mouth. Barbus arabicus d if fe rs  from Barbus exulatus in  the 

possession o f 5 branched anal rays.

Barbus arabicus

Barbus arabicus Trewavas, 1941, B r it is h  Museum (Natural H istory) 

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

Tor arab icus: Karaman 1971, M itt . Hamburg. Zool. Mus. In s t., 

67:226.

Material Examined

One f is h ,  250 mm SL, from Wadi Jizan Dam, near Jizan C ity , 16°

54' N, 42° 29' E, co llec ted  by Dr. Naser A1 Assgah, March, 1981, was 

examined.

Description

The body shape can be seen in Figure 10. The type lo c a l it y  o f 

th is  species is  unknown. The holotype was purchased at a market at 

Sana, North Yemen. In add ition , Banister and Clarke (1977) recorded 

i t  from several lo c a l it ie s  o f South and Southwestern Arabia. According 

to th e ir  descrip tion:
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icm

D IV 7-9, A III 5, V 9, L .L . 25-35

Figure 10. Barbus arab icus, 119 mm SL. (Adapted from Ban ister and 
Clarke 1977).



50

"The body is  slim  and gracefu l. The snout obtusely pointed 
in  la te ra l view. The mouth is  subterminal. There are two 
long pairs o f barbels. The eyes are small and superolatera l 
in  positions. The dorsal f in  has 4 unbranched rays (the la s t  
of which is  o s s if ie d  in to  a smooth s tra ig h t spine) and 7-9 
branched rays. The anal f in  has three unbranched rays and 
f iv e  branched rays. There are 25 to 32 scales in  the la te ra l 
lin e . There are 12 scales around the le a s t circumference of 
the caudal peduncle. The g i l l  rakers number 9-13 on the 
lower limb of the f i r s t  g i l l  arch."

Krupp (1983) mentioned that the dorsal surface o f the head is  

convex in  ju ven ile s , but concave in  mature specimens. He reported 

30 to 35 scales in  the la te ra l l in e .  Pharyngeal teeth number 2.3.5 - 

5.3.2.

The specimen examined from Wadi Jizan Dam shows: 8 branched 

dorsal rays, 5 branched anal rays, 13 pectoral f in  rays, 9 pe lv ic  f in  

rays and 13 g i l l  rakers on the an te rio r side o f the f i r s t  g i l l  arch.

There are 19 g i l l  rakers on the poste rio r side o f the f i r s t  g i l l  arch. 

There are 13 scales around the le a s t circumference of the caudal 

peduncle. Small protuberances on some g i l l  rakers o f the f i r s t  g i l l  

arch were noted. The proportional measurements of Barbus arabicus 

expressed in thousandths o f the standard length are presented in Table 3.

Coloration

Preserved speciments are grey-brown do rsa lly  and pale-yellow ish 

ven tra lly . Live specimens co lo r reported by Banister and Clarke (1977) 

as "Ventral surface white. La te ra lly  s i lv e r  with a s lig h t  orange flu sh . 

A ll f in s  pale yellow ish-orange, the dorsal f in  with a dark pigment 

edging."

Habitat

Barbus arabicus inhab its medium-sized streams. A lso, i t  was c o l­

lected from Jizan dam rese rvo ir with a maximum storage capacity of 71 MCM.



T a b le  3* P r o p o r t io n a l measurements o f  Barbus a ra b lc u s  e xp re ssed  In th ou sand th s  o f  th e  s tand a rd  length*

Specimen
D ra in a g e  Number TL SL BO H L 0  L UJL DO DFBL DFDL AFDL CPD CP L B L 1 Of H D  PFL VFL DSL H»l

Wadi 
J I  zan

1 300 250 288 256 036 068 480 136 152 152 136 172 088 108 520 172 148 152 192
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D is tr ibu tion

This species seems to be widespread in  southwestern and southern 

coastal drainages (F ig . 4).

Relationships

Barbus arabicus can be d istingu ished from a l l  other Arabian Barbus 

on the basis o f f iv e  branched rays in the anal f in .  Trewavas (1941) 

considered th is  species to be more c lo se ly  re lated to some Indian 

species and to Barbus canis than to any o f the A frican  Barbus. ' How­

ever, Barbus cam's has 6 branched rays in  the anal f in ,  an important 

d ifference between Barbus arabicus and Barbus can is . Banister and 

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

species of Barbus o f northeastern A fr ica  — the Barbus intermedius 

complex fo r the fo llow ing reasons: The morphological s im ila r ity  

between the species, i . e .  the possession of the same type of scale 

s t r ia t io n ,  a caudal peduncle longer than deep, and a well o s s if ie d  

s tra ig h t dorsal spine. The phenotypic v a r ia b i l i t y  of Barbus arabicus 

p a ra lle ls  Barbus intermedius (Banister 1973). The d is tr ib u t io n  of Barbus 

arab icus, i . e .  in  the sourthern part o f  Arabia ju s t  across the Red Sea 

from Barbus intermedius suggests an A frican  o r ig in  (Banister and Clarke 

1977). Perhaps the Barbus Intermedius complex of northeast A fr ica  

represents an e a r lie r  branch of the phy le tic  lin e  g iving r is e  to the 

three Near Eastern Barbus species, discussed previously (lower number of 

dorsal and anal rays are probably p rim itive  characters).

Barbus arabicus ty p ic a lly  has 8 branched dorsal rays and the 

typ ica l number of those rays in Barbus exulatus is  9. Barbus arabicus

and Barbus exulatus both have two pa irs of barbels.



53

Unknown Barbus

Material Examined

a) 6 specimens, 36-69 mm SL, were co llec ted  june, 1981, from Wadi 

Hadiyah, 25° 34' N, 38° 41 ', Saudi Arabia.

b) 2 specimens, 35-41 mm SL, were co llected  Ju ly , 1977, from Ain 

AIJmyma, Khaybar, Saudi Arabia. Khaybar C ity  i s  at 25° 42' N,

39° g r  E.

c) 2 f is h ,  78-81 mm SL, were co llec ted , Ju ly  1977, from Wadi A1 

Mhaleh southeast of Abha C ity , Saudi Arabia. Abha c ity  is  at 

18° 13' N, 42° 30' E.

Description

Morphology

The body shape can be seen in  F ig . 11. The head is  short and 

obtuse. Mouth is  term inal. An te rio r edge of the lower jaw is  curved, 

but without blade. There is  one p a ir of small barbels. No tubercles 

observed. Peritoneum is  dark-brown. Caudal peduncle short and narrow. 

The caudal f in  is  forked. The airb ladder is  b ip a rt ite , the poste rio r 

chamber is  la rger and s lig h t ly  narrower than the an te rio r one. There 

are 4 unbranched rays and 10 branched rays in the dorsal f in .  The la s t  

unbranched ray is  o s s if ie d  and has no serra tion . The dorsal f in  o r ig in  

is  opposite the o r ig in  of the ventral f in .  There are 3 unbranched rays 

and 6 branched rays in the anal f in .  Pectoral f in  rays range from 12 to 

16. The la te ra l lin e  is  s tra igh t or curved to the middle of the caudal 

peduncle. There are 23-29 scales in the la te ra l lin e .  G i l l  rakers are 

short, th in  and s lig h t ly  curved. Proportional measurements of unknown
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D IV 10, A III 6, V 9, L.L . 23-29 

Figure 11. Unknown Barbus, 81 mm SL.
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Barbus are presented in  Table 4. Frequency d is tr ib u t io n s  of m eristic  

data fo r unknown Barbus are presented in Table 5.

Ske le ta l Characters

A ll centra except Weberian apparatus and the urosty le have neural 

prezygopophysis, postzygapophysis, neural arch and neural spines. The 

f i r s t  postweberian apparatus vertebra lacks neural prezygapophysis. A ll 

postweberian precaudal vertebrae have a parapophysis. The shapes and 

s izes of the centra, neural prezygapophysis, postzygapophysis, neural 

arch and spines are s im ila r to those of Barbus apoensis.

The supraneurals are th in , shallow and each separated form it s  

respective neural spine. The 'neural complex' o f the Weberian apparatus 

is  upright and dorsa lly  separated from the poste rio rly  directed 

supraocc ip ita l process. The an te rio r and poste rio r borders of the 

neural complex are concave, g iv ing i t  an anvil-shaped appearance 

(sickle-shaped in apoensis). In the specimens examined there are 7 or 

8 supraneurals, each is  separated from it s  neighbour, the posterio r 

element doesn't overlap the an te rio r margin of the f i r s t  dorsal 

pterygiophore.

The premaxilla is  th in  and narrow (F ig . 7). The anterodorsal part 

o f the bone is  curved. No notch on the fronta l surface of the an te rio r 

process of the bone (notched in apoensis). The poste rio r process is  

pointed and has no fossa (fossa present in  apoensis) . The p rem ax illa 's  

greatest width is  35% of i t s  length. The m axilla  is  th ick with a broad 

dorsal c re s t (F ig . 8). The m axilla  has 2 an te rio r ascending processes; 

one long and th in , the other is  th ick and short. The dorsal crest l ie s  

midway in  the length of the m axilla . I ts  poste rio r and an terio r borders



Tab le  4 . P ro p o r t io n a l measurements o f  unknown Barbus e xp re ssed  In th ou sand th s  o f  the  s tanda rd  length«

Dra Inage
Specim en

Number TL SL B° H L 0  L UJL DO DFBL DFDL AFDL CFD CP L BL to w H D PFL VFL DSL HW

1 88 69 261 333 087 101 522 217 304 203 130 159 058 130 536 217 202 217 1742 44 36 276 417 111 167 583 194 389 333 250 222 083 139 556 277 278 222 222
3 51 40 275 350 100 150 525 200 350 375 200 225 075 150 550 250 250 200 2004 81 61 262 328 098 066 508 197 279 229 098 148 066 197 525 213 213 197 164
5 62 51 275 333 078 159 529 176 314 254 098 157 078 216 588 216 216 216 1576 60 45 244 311 069 069 511 200 289 266 111 166 067 222 489 222 222 222 178

Mean 64 .3 53.3 266 345 094 102 530 197 321 260 148 180 071 176 541 233 230 212 183M in* 44 36 244 311 078 059 508 176 279 203 098 148 058 130 489 213 202 197 157
Max* 88 69 276 417 111 167 583 217 389 333 250 225 083 222 588 277 278 222 222

7 41 35 229 343 114 085 514 200 314 171 114 170 057 257 543 200 171 171 1718 56 41 244 366 122 073 463 195 317 171 093 170 073 243 512 219 195 195 170
Mean 48 .5 38 237 355 118 079 489 198 316 171 104 170 065 250 528 210 183 183 171M in .
Max.

9 104 78 269 333 077 103 526 218 321 155 128 167 051 179
10 105 81 272 309 074 099 556 185 247 185 123 290 049 170

Mean 104.5 79.5 271 321 076 101 541 202 284 170 125 188 050 170
M in .

Wadi 
Had I yah

A in
A l Jmyma

Wadi
A l Mhaleh

CT>
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Table 5. Frequency d is tr ib u t io n s  of m eris tic  data for unknown Barbus

S.D.

Scales in  la te ra l lin e  23 24 25 26 29 25.2 2.2
N. specimens 2 3 2 1 2

Scales above la te ra l lin e 3 4 5 3.8 0.6
N. specimens 3 6 1

Scales around caudal peduncle 10 11 12 11.0 0.9
N. specimens 4 2 4

Scales between pe lv ic  f in  and la te ra l lin e 2 3 2.1 0.3
N. specimens 9 1

Dorsal f in  branched rays 10 10.0 0.0
N. specimens 10

Anal f in  branched rays 6 6.0 0.0
N. specimens 10

Pectoral f in  rays 12 14 15 16 14.1 0.9
N. specimens 1 7 1 1

G i l l  rakers on f i r s t  arch;

a) an te rio r side 7 8 9 10 8.8 0.8
N. specimens 1 1 7 1

b) poste rio r side 12 13 14 16 14.1 1.4
N. specimens 1 3 3 3

are s l ig h t ly  concave. At i t s  poste rio r process the m axilla  is  expanded, 

g iving i t  plate-shaped appearance. A small foramen is  present on the 

inner surface. The dentary is  th ick , i t s  dorsal part tapering to a 

th in  curved edge. The an te rio r t ip  o f the dentary is  almost pointed 

and b ifurcated (unfurcated in  apoensis). A small foramen is  present 

on the an te rio r part of the dentary. On the ven tro la tera l part o f 

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

process of the dentary is  broad with a concaved posterio r border. The
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a r t ic u la r  is  th in , long and pointed. There are no coronomeckelian 

bones on the surface of the angular o f the specimens examined. The 

re tro a rt ic u la r  bone is  a small th in  ly ing  d ire c t ly  below the poste rio r 

end of the a r t ic u la r .  Pharyngeal teeth are th in , re la t iv e ly  long, 

hooked and c lo se ly  spaced. The ir formula is  2.3.5 - 5.3.2 in  a l l  

specimens examined.

Coloration

Alcohol preserved specimens are brownish do rsa lly  and yellow-brown 

below the la te ra l lin e . 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 usua lly  com­

posed o f pools a lte rna ting  with short stretches o f r i f f l e .

D is tr ibu tion

This species was co llec ted  together with Barbus apoensls in  the 

Wadi A1 Mhaleh. Thus, the two occur in  sympatry. The 1981 c o lle c ­

tions extended the range of the species to a spring (Ain AT Jmyma) 

north o f Khaybar c it y  and Wadi Hadiyah west o f Khaybar, Saudi Arabia 

Fig 4).

Relationships

A deta iled  comparison between specimens o f th is  species and Barbus 

apoensis revealed s im ila r it ie s  in  most morphological and m eris tic  

characters. Non-overlapping values were found between these specimens 

and Barbus apoensis o f comparable s ize  in in te ro rb ita l width (less in 

apoensis) , width o f gape (less in apoensis) , head length (greater in
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apoensis), and depth of the caudal peduncle (deeper in  apoensis). The 

pectoral f in s  in  the d is t in c t iv e  specimens reach the o r ig in  of the 

pe lv ic  f in s ;  the pectoral f in s  don 't reach the pe lv ic  f in  in typ ica l 

apoensis specimens. In comparison, typ ica l apoensis specimens have 

darker pigmentation, the body r is e s  more abruptly back o f the head, and 

scales are more stout in  structure  and more deeply embedded. The pre­

m axilla  is  narrower than that of Barbus apoensis and has no notch and 

fossa. The m ax illa ry  dorsal c rest is  broader than that of apoensis.

This species also can be d istingu ished from Barbus aponesis in  general 

appearance of the neural complex (anvil-shaped vs. s ick le-shaped), 

narrower coronoid process, more supraneurals (7-8 vs. 5-6), smaller 

a r t ic u la r ,  smaller re tro a rt ic u la r  and the an te rio r part of the dentary 

is  shallow ly b ifu rcated . From Barbus arabicus th is  species can be 

d istingu ished by the possession o f 6 branched anal rays (5 in  arabicus) 

and one p a ir of barbels (2 in  a rab icus). From Barbus exulatus th is  

species d if fe rs  by having only one pa ir of barbels (2 in  exu la tus).

A ll o f the four known Arabian species of Barbus appear to be part 

o f a phy le tic  section o f the genus characterized by low scale counts 

and few g i l l  rakers, o r ig ina ting  and speciating in  the northeast A fr ica - 

Near East region. On the basis o f the present states of knowledge, any 

attempt to delineate re la tion sh ip s and branching po ints, associating 

Arabian species to other species would be h ighly specu lative. The number 

o f branched anal and dorsal rays suggest Barbus apoensis, Barbus exulatus 

and the unknown Barbus orig inated from a Barbus canis-Barbus luteus type 

of ancestor invading from the north (Jordan River) or east (T ig r is -  

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

rays is  probably derived from the Barbus intermedius complex o f north­

east A fr ica .



60

Genus Cyprinion Hecke!

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

C. macrostomus) .

Fishes of moderate s ize; scales of moderate s ize; dorsal f in  with 

an osseous and serrated spine and numerous branched rays; mouth 

subterminal; pharyngeal teeth 2 .3 .4 — 4.3.2; one p a ir of barbels; 

peritoneum black; alimentary canal long and convoluted; a ir  bladder 

b ip a rt ite ;  seven branched anal rays. A revised diagnosis of the genus 

was given by Howes (1982).

D is tr ib u t io n

This genus is  widespread in  west Pakistan, Afghanistan, Arabia, 

Iran, Iraq and Syria . I t  occurs in  a l l drainages to the Indian Ocean, 

and in  t r ib u ta r ie s  to the Arabian G u lf.

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

A1 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 co llected  from Wadi Hadiyah and 

Khaybar springs.. Cyprinion mhalensis was co llected  from Wadi A1 Mhaleh 

in  the A s ir  highlands. Cyprinion muscatensis was recorded from Muscat, 

Oman (F ig . 12).

Taxonomic Outline

Howes (1982) revised Cyprinion and recognized nine species 

includ ing  three Indian species formerly c la s s if ie d  in the genus 

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





Figure 12. D is tr ibu tion  of Cyprinion spp.: Cyprinion aci 
mhalensis {# ), Cyprinion muscatensis ( ^ ) .



CT)
no
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acinaces re ta in s the most p rim itive  characters of a l l species in the 

genus.

P r io r  to Howes' pub lica tion , Berg (1949) recognized s ix  species of 

Cyprin ion: C. microphthalmum, C. macrostomum, C. ir re gu la re , C. 

watsoni, C. m ile s i, and C. tenu irad ius. Mirza (1969) synonymized C. 

ir regu la re  with C. watsoni and claimed that C. microphthalmum could be 

d istingu ished by a three-chambered a ir  bladder. However, on the basis 

o f fu rthe r study, Mirza (1971) concluded that the a ir  bladder 

ch a ra c te r is t ic  of two versus three chambers is  not re lia b le  fo r species 

recognition .

The la te s t  rev is ion  by Howes (1982) recognizes nine species in the 

genus: C. acinaces (endemic to A rab ia), C. macrostomum, C. ka is 

(endemic to T igris-Euphrates basin), C. m ile s i, C. watsoni, C. 

microphthalmum, C . semiplotum, C. modestum, and Ĉ _ burmanica.

P r io r  to the pub lication  of Banister and C la rke 's  work (1977), only 

Cyprinion muscatensis was known from Arabia. Ban ister 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 h i j a z i . A1 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 v a lid ity  of the nominal species muscatensis is  fa r 

from se ttled  and i f  muscatensis is  regarded as subspecies,there is  no

va lid  basis to c la s s ify  i t  as a subspecies of microphthalmum or watsoni.
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In an attempt to estab lish  the v a lid ity  of C. microphthalmum and C. 

watsoni, Dr. Behnke and I c r i t i c a l ly  examined Iranian Cyprinion u t i l iz e d  

by Saadati (1977). Two samples co llected  near Bam (co lle c t ion s  no. 34, 

35, western Lut basin) stand out from a l l other non-T igris, non-Mond 

drainages samples. I id e n t ify  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 (sm aller, more arch-shape mouth with co rn if ied  blade covered or 

p a r t ia l ly  covered with fle sh  in  a l l other specimens). The Bam Cyprinion 

sharply stand apart from a l l  other co lle c tio n s  and conform to M irza 's  

(1969) i l lu s t r a t io n  and descrip tion  of microphthalmum fom near Quetta, 

Pakistan, the type lo c a lit y .  They also agree with the cha ra c te r is t ic s  

given by Day (1880) in  the o r ig in a l 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 lo s t)  co llec ted  near Quetta. A lack of certa in ty  

w i l l  always e x is t  without the type specimens. The o r ig in a l description  

emphasizes a small eye, a wide mouth with "horney covering" over the 

l ip s .  M irza 's  map of h is co lle c t io n s  denotes f is h  he id e n t if ie d  as 

microphthalmum around Quetta. Howes (1982) d istinguished C. 

microphthalmum by absence of the pe lv ic  p ap illa ry  flap  (I find  th is  

character to be h ighly variab le) and the loss of the supraneural - 

pterygiophore a r t icu la t io n  (consistency and s ign ificance  not 

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

B r it is h  Museum from "Baluchistan" (drainage basin not given, but 

ce r ta in ly  not "topotyptes"). Howes distinguished C. watsoni mainly on
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the basis of a premaxillary notch. No lo c a lit y  data at a l l are given 

fo r the watsoni specimens he examined (type lo c a lit y  is  "Sind H i l ls "  

given by Day (1872); most probably in the Indus R iver drainage). We can 

fin d  no premaxillary notch in  Gu lf drainage Cyprin ion. For C. m ile s i, 

Howes used specimens from "Afghanistan and Baluchistan" (no fu rther 

lo c a l it y  given, but type lo c a lit y  is  32 km from Mekran coast of Indian 

Ocean). C. m ile s i was d istingu ished by Howes by a pe lv ic  pap illae  (but, 

as mentioned th is  is  variab le  in  Cyprin ion). Mirza (1969) d istinguished 

watsoni by a more slender body and 33-36 scales and m iles i with a deep 

body and 37-40 sca les. Iranian specimens span the range of deep to more 

slender body and 33-40 scales so I p ro v is ion a lly  include m ile s i as a 

synonym of watsoni pending fu rther study. Unfortunately, Howes gave no 

m eris tic  or morphological characters fo r specimens of Cyprinion he 

discussed. In comparison, Arabian Cyprinion show a predominance of the 

"watsoni" morphology, but e spec ia lly  in Oman specimens of muscatensis a 

more bulbous snout and stra igh t co rn ified  lower jaw is  in d ica tive  of 

some microphthalmum in fluence, 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 h istory  of 

Cyprinion may have produced divergent lin e s  represented by 

microphthalmum and watsoni but with incomplete reproductive iso la t io n . 

Where they came together in Iran hybrid iza tion  occurred and the o r ig in a l 

invaders on the Arabian Peninsula could have carried  segments of both 

ancestral species. In any event, C. muscatensis of Oman cannot be 

c le a r ly  a lligned  with e ith e r microphthalmum or watsoni, as diagnosed 

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

le a s t u n t il more d e f in it iv e  studies are made.
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Cyprinion acinaces Ban ister and C larke, 1977 

This species is  w idely d is tr ibu ted  along the coastal drainages of 

west and southwestern Arabia. This species is  characterized by 11-12 

dorsal f in  branched rays; 7 anal f in  branched rays, 11-17 g i l l  rakers on 

the an te rio r side of the f i r s t  g i l l  arch, and 32-38 scale in the la te ra l 

l in e .

Cyprinion acinaces acinaces Ban ister and C larke, 1977 

Cyprinion acinaces Ban iste r, K. and M. C larke. 1977. Jour. Oman 

Studies, Spec. Rep. (S c i. 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 f is h ,  62-113 mm SL, co llec ted  Ju ly , 1981, from Ain (= spring) 

Salaleem, Khaybar, 25° 42' N, 39° 311 E, Saudi Arabia

b) 10 f is h ,  55-88 mm SL, co llec ted  Ju ly , 1981, from Ain AIJmyma, 

Khaybar, Saudi Arabia.

c) 9 f is h ,  70-127 mm SL, co llec ted  Ju ly , 1977, from Ain A l i ,

Khaybar, Saudi Arabia.

d) 20 f is h ,  57-117 mm SL, co llec ted  Ju ly  1977, from Ain AIBhair, 

Khaybar, Saudi Arabia.

Description

Morphology

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

subterm inal. The lower jaw is  gently curved and covered with a
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D IV 11-12, A III 7 V 9, L .L . 32-28 

Figure 13. Cyprinion a c inaces a c inaces, 110 mm SL
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sharp-edged horny sheath. Mouth is  of variab le  shape, i. e .  horse-shoe, 

transverse or oblique. In some specimens the co rn if ied  blade is  weakly 

developed. Poste rio r barbels are present. These barbels are short. 

Tubercles are present on the snout and in te ro rb ita l region of some 

specimens, while in  other they cover the f in  rays and the en tire  body. 

The head is  elongate. The eyes are la te ra l and v is ib le  in ventral view. 

The peritoneum is  sooty b lack. In some specimens, there is  a 

well-developed, fa tty , thickened pap illose  skin between the bases of the 

p e lv ic  f in ,  but other specimens have a less developed structure. 

Specimens of th is  species possess the pronounced, sca le less bony ridge 

between the occiput and the o r ig in  of the dorsal f in  s im ila r to that 

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

(f30) or 12 (f 49) branched rays. The la s t  unbranched ray is  o ss if ie d  

in to  a long s tra igh t spine with a strongly serrated poste rio r face.

There are 3 unbranched and 7 branched rays in the anal f in .  There are 9

rays in  the pe lv ic  f in .  The pectoral f in  has 14 (f27), 15 (f29) or 16

(f23) f in  rays. Pectoral f in s  do not reach pe lv ic  f in s .

Latera l l in e  is  s tra igh t in some specimens, curved in others.

Total la te ra l lin e  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 la te ra l lin e  and the pe lv ic  f in .

There are 5-8 scales above the la te ra l lin e . The caudal peduncle is  

narrow and short. There are 12 (f 5), 13 (f8 ), 14 (f 12), 15 (f 15),

16 (f36) or 17 (f 3) scales around the le a s t circumference of the caudal 

peduncle. The in tes tin e  length is  from 2.4 to 3.8 times the standard 

length. The gas bladder has two chambers. Its  posterio r chamber is
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longer and s lig h t ly  narrower than the an terio r one. G i l l  rakers on the 

f i r s t  g i l l  arch are stout, short and curved, th e ir  count ranges from 11 

to 17. There are 20-27 g i l l  rakers on the poste rio r side of the f i r s t  

g i l l  arch and 23-28 g i l l  rakers on the an terio r side of the second g i l l  

arch. Proportional measurements and frequency d is tr ib u t io n s  of m eristic  

data are presented in Table 6 and 7, respective ly .

Ske le ta l Characters

A ll the vertebrae, with the exception o f the four anteriomost and 

caudal vertebrae, have centra which are quite uniform in s ize  and form 

(F ig . 6). Neural arch and spines are present on a l l vertebrae. Neural 

spines are long and th ick . The neural prezygapophyses are re la t iv e ly  

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 f i r s t  

postweberian centrum. The postzygapophysis are posterodorsal sp ine like  

pro jections on the upper parts of the centra. Postzygapophyses 

gradually dim inish in  s ize  in  the poste rio r h a lf 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 lack ing  on the f i r s t  four vertebrae, but present on a l l precaudal 

vertebrae. The supraneurals of Cyprinion acinaces are large, th ick and 

each is  separated from it s  respective neural spine. There are 5 (f3) or 

6 ( f l )  supraneurals, usually  each a r t icu la t in g  with i t s  neighbour, 

poste rio r supraneural is  a r t icu la t in g  with the an te rio r margine of the 

f i r s t  dorsal pterygiophore. The f i r s t  supraneural is  widely separated 

from the neural complex. The neural complex is  upright and has almost



Tab le  ó* P ro p o r t io n a l measurements o f  C y p r ln lo n  a c f naces a c I naces e xp re ssed  In th ou sand th s  o f  th e  s tanda rd  le n g th

D ra Inage

A In
Sa l aleem

Specim en
Number TL SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CFL S n t .L PFL DSL l o w BL

1 111 85 294 294 082 082 518 235 294 247 118 188 106 235 224 118 056
2 102 87 299 299 080 080 506 229 287 241 115 161 115 241 218 115 046
3 116 94 245 277 085 074 524 213 306 234 106 138 096 202 202 106 043
4 100 82 256 256 073 073 488 232 317 244 109 146 098 207 219 109 049
5 100 81 247 247 074 074 494 235 309 247 111 148 099 209 209 111 049
6 101 82 256 256 073 073 488 232 317 244 109 146 098 207 219 109 049
7 92 71 295 309 084 098 535 254 252 225 099 169 099 225 211 127 042
8 106 81 247 309 074 074 519 222 346 259 099 160 111 247 235 111 057
9 104 81 247 247 074 074 494 234 309 247 111 148 099 209 209 111 049

10 102 81 259 259 074 074 506 247 309 247 111 148 099 209 209 111 049
11 89 65 338 323 092 092 538 261 308 235 092 169 108 215 231 123 046
12 87 68 279 309 088 088 515 250 294 221 088 162 103 206 221 118 044
13 91 71 295 309 085 085 535 268 225 225 099 169 099 225 211 127 042
14 90 70 289 300 086 086 529 271 229 229 100 171 100 228 214 129 043
15 86 67 299 299 075 075 537 254 299 254 104 179 104 224 224 119 045
16 79 62 290 306 097 097 434 242 323 258 113 177 129 242 242 113 048
17 128 102 245 284 078 078 509 245 343 235 068 127 098 206 216 098 049
18 132 104 240 269 077 087 509 279 298 240 096 144 096 192 221 096 048
19 135 107 271 280 075 084 514 243 289 234 084 159 093 205 187 093 037
20 131 105 267 286 067 067 495 229 305 238 095 152 095 209 209 095 038
21 130 105 276 276 067 086 533 248 343 238 095 114 095 209 209 095 038
22 125 101 277 287 069 079 515 238 337 228 099 129 099 207 198 099 049
23 115 89 269 292 067 067 528 281 315 236 112 135 112 225 213 112 045
24 125 101 277 267 069 059 504 238 228 248 099 119 099 198 198 099 049
25 118 91 231 253 077 066 505 219 308 242 109 132 109 198 242 099 043
26 110 88 273 284 068 068 51 1 227 307 239 114 125 114 216 261 102 045
27 106 85 259 271 071 071 518 235 306 235 106 129 118 224 259 106 047
28 120 93 258 269 075 075 505 215 301 247 106 129 106 194 237 097 043
29 125 97 258 278 072 072 526 216 278 247 103 124 103 196 216 103 041
30 140 113 265 274 071 062 460 204 283 230 088 123 068 195 204 088 044
31 113 85 259 282 082 071 518 247 329 256 118 141 118 212 224 118 047
32 113 84 250 274 071 071 536 250 321 250 119 143 119 214 225 119 048
33 103 87 264 276 069 069 529 229 333 253 103 138 092 195 207 103 046
34 100 79 266 316 076 076 532 253 354 253 101 139 127 215 215 101 051
35 110 83 253 289 072 072 518 217 337 250 108 132 096 217 229 096 048
36 107 84 250 286 071 071 512 214 321 238 107 131 095 202 226 107 048
37 106 76 263 289 079 079 553 237 355 238 118 145 105 224 263 105 053
38 105 77 286 299 078 078 532 247 338 . 248 117 142 103 221 247 103 052
39 92 70 286 314 086 086 543 271 300 257 114 157 114 214 243 114 057
40 90 70 286 300 086 086 557 257 286 243 114 157 114 243 271 114 057

O



T ab le  6« C o n tin u ed .

Specimen
D ra in a g e Number 1L SL BD H L 0 L UJL DO DFBL DFDL AFDL CPD CPL S n t .L PFL DSL IQri BL

A in Mean 108.4 85.1 269 285 078 077 516 240 306 242 105 146 104 214 223 108 047
S a la le em M in . 79 62 231 247 067 059 434 204 225 221 084 114 092 192 187 088 037

Max. 140 113 338 323 088 098 557 281 355 259 119 188 129 247 271 129 057

A in 41 112 88 318 284 068 068 511 205 295 239 114 182 102 227 205 114 045
A l Jmyma 42 112 87 322 287 069 069 529 207 299 241 115 184 103 229 207 115 046

43 105 85 294 282 059 059 506 212 306 247 118 176 094 224 200 118 047
44 97 75 280 280 067 080 520 240 360 227 113 187 093 227 213 120 053
45 78 62 290 290 096 097 516 226 323 226 113 177 113 226 26 097 048
46 71 56 268 286 071 089 446 250 339 196 125 161 107 214 232 107 054
47 72 55 291 304 091 109 473 255 364 236 127 182 109 218 236 109 055
48 104 78 256 282 078 078 526 231 321 256 115 167 103 231 218 115 051
49 102 85 235 247 059 071 471 212 318 224 118 200 082 212 188 106 047
50 71 58 259 293 086 086 534 241 345 241 121 189 103 224 241 121 052

Mean 92 .4 72 .9 280 284 074 081 503 228 327 233 118 181 101 223 217 112 050
M in . 71 55 235 247 059 059 446 205 295 196 113 161 082 212 188 097 045
Max. 112 88 322 304 091 109 534 255 364 256 127 200 113 231 241 121 055

A in  A l l 51 120 96 260 260 063 063 479 219 313 177 083 177 104 208 208 104 052
52 73 60 283 267 083 083 500 233 300 167 100 167 116 267 233 117 050
53 80 64 266 297 078 078 516 250 344 172 094 156 125 250 203 109 063
54 85 61 279 295 082 082 557 246 328 180 098 180 115 262 230 115 066
55 70 55 273 273 073 091 545 236 327 182 091 182 109 291 218 109 055
56 75 58 276 276 086 086 517 224 310 190 103 172 103 241 207 103 069
57 72 55 273 291 091 073 527 237 327 200 091 182 109 236 200 109 055
58 127 102 304 284 078 056 500 245 324 176 088 167 098 196 186 098 029
59 120 95 284 284 063 074 495 263 326 179 095 158 095 200 189 105 042

Mean 91 .3 71 .8 278 281 077 076 515 239 322 180 094 171 108 239 203 108 053
M in . 70 55 260 260 063 063 479 219 300 167 083 156 095 196 186 098 029
Max. 127 102 304 297 091 091 557 263 344 200 103 182 125 291 233 117 069



T a b le  6• C o n tin u ed .

Specimen
D ra in a g e  Number 7L SL BD H L 0 L UJL DO DFBL DFDL AFDL CPD CPL BL DSL

60 115 90 333 289 067 078 522 222 300 189 089 167 033 211
61 120 96 333 281 063 073 510 219 313 188 104 167 031 188
62 112 91 341 286 066 055 473 209 297 176 099 165 033 209
63 132 107 336 280 065 065 505 243 308 196 121 178 037 187
64 122 93 323 290 075 075 505 247 366 215 108 194 043 204
65 130 100 330 279 060 060 520 220 310 190 140 190 030 190
66 102 80 288 300 088 075 488 250 363 225 125 200 038 200
67 89 68 279 294 088 074 500 221 309 176 103 191 059 221
68 96 75 280 293 067 080 520 213 307 240 107 147 053 213
69 78 61 279 279 082 082 492 246 328 164 098 164 066 230
70 70 57 281 316 088 088 526 246 368 211 123 175 070 246
71 85 65 277 308 077 077 538 215 308 200 123 169 062 200
72 116 90 311 300 078 089 522 211 311 200 111 178 044 178
73 136 117 256 256 051 068 419 205 274 179 103 145 034 171
74 106 85 329 294 059 082 529 224 329 224 118 165 047 200
75 120 94 287 287 064 074 511 213 309 191 106 149 043 202
76 123 95 326 284 063 074 516 221 326 232 116 168 042 200
77 110 90 278 267 067 078 511 222 300 222 122 167 044 222
78 100 78 269 308 077 077 487 205 308 205 103 192 051 205
79 109 80 300 300 075 075 513 213 288 188 113 188 050 225

Mean 108.6 85 .6 302 290 071 075 505 223 316 201 112 173 046 205
M in . 70 57 256 256 051 055 419 205 274 164 089 145 030 171
Max. 136 117 341 316 088 089 538 250 368 240 140 200 070 246

ro
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Table 7. Frequency d is tr ib u t io n s  of m eris tic  data fo r Cyprinion 
acinaces acinaces.

J  S.D.

Scales in la te ra l lin e 32 33 34 35 36 37 38 35.4 1.7
N. specimens 3 9 12 17 12 18 8

Seales to the end of
vertebral column 30 31 32 33 34 35 32.5 1.2

N. specimens 2 5 13 7 8 1

Scales above* la te ra l l in e 5 6 7 8 6.6 0.6
N. specimens 3 29 44 3

Scales around caudal peduncle I f 13 14 15 16 17 14.6 1.3
N. specimens 5 8 12 15 36 3

Scales between pe lv ic  f in and la te ra l l in e 3 4 3.1 0.3
N. specimens 47 3

Dorsal f in  branched rays 11 12 11.6 0.5
N. specimens 30 49

Anal f in  branched rays 7 7.0 0.0
N. specimens 79

Pectoral f in  rays 14 15 16 14.9 0.8
N. specimens 27 29 23

G i l l  rakers on f i r s t  arch 5

a) an te r io r side 11 12 13 14 15 16 17 13.9 1.0
N. specimens 1 4 16 38 15 4 1

b) poste rio r side 20 21 22 23 24 25 26 27 23.0 1.6
N. specimens 4 12 18 9 21 11 3 1
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convex poste rio r edge. The an te rio r border of the neural complex is  

concave, g iv ing i t  an axe-shaped appearance. Dorsa lly  i t  is  separated 

from the poste rio r ly  d irected supraoccip ita l process. The premaxillary 

is  th ick  and broad (F ig . 16). The poste rio r portion of the bone ca rr ie s  

a small ascending process, and i t s  t ip  pointed and shallow ly b ifurcated 

(unfuricated in  mhalensis). The premaxillary greatest width is  43% of 

i t s  length. The m axillary is  th ick , i t s  dorsal surface convex (F ig .

17). On the an te rio r end of the m axilla ry  there is  only one ascending 

process (two in mhalensis). The an terio r ascending process is  long and 

th in . The dorsal c rest is  th ick , narrow and l ie s  midway in the length 

of the m ax illa . At i t s  poste rio r end the m axilla  is  expanded and form 

p la te lik e  structures. A re la t iv e ly  large foramen is  present on the 

fron ta l rim of the m axillary (none in  mhalensis) .

The dentary is  the la rges t bone in the lower jaw. I t  is  curved 

a n te r io r ly , to form a symphysis with i t s  fe llow  of the opposite dentary. 

Coronoid process is  a f la t ,  broad ascending process ly ing  well back on 

the dentary. The wall of the dentary is  exceedingly th ick , i t s  dorsal 

part tapering to a th ick edge and curving m esia lly to form a sloped 

la b ia l surface. The a r t ic u la r  is  massive at i t s  hind end. I t  has a 

dorsal notch fo r a r t icu la t io n  with the quadrate, and opposite th is ,  a 

ventral notch in to  which the dorsal edge of the re tro a rt ic u la r  f i t s .

The angular is  long and pointed (F ig . 18).

The pharyngeal teeth number 2.3.4 — 5.3.2 in  three specimens 

examined. The f i f t h  tooth of the inner row of the r ig h t pharyngeal bone 

is  very small, the rest are re a lt iv e ly  th ick and c lo se ly  spaced. The 

pharyngeal teeth have spoon-shaped crowns. Their shapes do not vary 

s ig n if ic a n t ly  in a l l examined specimens.
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Coloration .

Fresh specimens are gray do rsa lly , s ilv e r  la te ra lly ,  and s ilv e r  

v en tra lly . Preserved specimens are gray-brown do rsa lly , s ilve r-g ray  or 

white-gray la te ra lly .  Dark brown spots are present above the la te ra l 

lin e  in  young specimens. These spots become obscure in older specimens.

Habitat

This species inhab its shallow flowing springs with rock-bottomed 

channels. These springs usually  occur with l i t t l e  or no aquatic 

vegetation.

D is tr ib u t io n

Prev iously  th is  species was known only from Wadi Hadramaut,

15° 00' N, 50° 00' E. My co lle c t io n s  extend the range to Khaybar 

drainages in Saudi Arabia (F ig . 12).

Relationsh ips

Ban ister and Clarke (1977) were unsure of the a f f in it ie s  of 

Cyprinion acinaces. Howes (1982) concluded that C. acinaces reta ins 

more p rim it ive  characters than does any other species in the genus. C. 

m iles i and C. watsoni a lso share several p r im itive  characters with C. 

acinaces. According to Howes, C. m ile s i is  the c lo sest l iv in g  re la t iv e  

( s is te r  species) of C. acinaces. From Cyprinion muscatensis th is  

species d if fe rs  in the possession o f a stout serrated dorsal spine. 

D ifferences between acinaces and C. mhalensis w i l l  be discussed below.
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Cyprinion acinaces h ija z i

Cyprinion acinaces h ija z i Krupp, 1983. Fauna of Saudi Arabia,

5 :( in  press).

Material Examined

66 f is h ,  48-120 mm SL, co llec ted  Ju ly , 1981, from Wadi Hadiyah,

25° 34' N, 38° 41' E, Saudi Arabia.

Description

Morphology:

The shape of the body can be seen in  Figure 14. The mouth is  

subterm inal. The mouth shape is  transverse. The an terio r border of the 

lower jaw is  curved, covered usually  with a well developed horny sheath. 

The snout is  b lunt. The in te rob ita l space is  f la t .  The eyes are 

la te ra l and v is ib le  in  ventral view. The peritoneum is  sooty black, 

there is  a well developed bony ridge from the occiput to dorsal f in  

o r ig in . No tubercles on the snout region of the specimens examined. 

There is  no fatty-th ickened pap illo se  skin between the bases of the 

pe lv ic  f in  in  a l l specimens examined. Dorsal f in  has four unbranched 

rays and 11 ( f l2 ) ,  12 (f 53) or 13 ( f l )  branched rays. There are III 

unbranched and 7 branched rays in the anal f in .  Pectoral f in s  do not 

reach the pe lv ic  f in s . Pe lv ic  f in s  do not reach the anal f in .  Pectoral 

f in  has 13 (f 3), 14 (f 20), 15 (f30), 15 ( f l l )  or 17 (f2 ). Lateral lin e  

i s  curved and extends to the end of the vertebral column. There are 

33-39 scales in the la te ra l lin e .  Scale counts to the end of vertebral 

column range from 31 to 37. Between the la te ra l lin e  and dorsal f in  

o r ig in  there are 5-8 and 2 to 4 scales between the la te ra l lin e  and the



D IV 11-13, A III 7, V 8-9, L .L . 33-39 

Figure 14. Cyprinion acinaces h ija z i (Adapted from Krupp, 1983).
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pe lv ic  f in  o r ig in . There are 12 (f5 ), 13 (f7 ), 14 (f22), 15 ( f l5 ) ,  16 

( f lO ), 18 (f6) or 19 ( f l )  scales around the le a s t circumference of the 

caudal peduncle. G i l l  rakers are short, curved and re la t iv e ly  spaced. 

Small p ro jections on g i l l  rakers of the f i r s t  g i l l  arch were noted. 

There are 8-15 g i l l  rakers on the an terio r side of the f i r s t  g i l l  arch. 

On the poste rio r side of the f i r s t  g f l l  arch there are 20-27 g i l l  

rakers. Proportional measurements at frequency d is tr ib u t io n s  are 

presented in  Tables 8 and 9. The examined ske leta l characters are 

s im ila r  to those of the nominated subspecies except th is  subspecies has 

narrow coronoid process (o f the dentary), broad dorsal c rest (of the 

m ax illa ) , large pharyngeal teeth, short m axillary poste rio r process and 

the poste rio r border of the neural complex is  concave (convex in C. 

acinaces acinaces). In one specimen the pharyngeal teeth number 2.3.5 

— 5.3.2 otherwise th e ir  number is  2 .3.4 — 5.3.2.

Co loration

Preserved specimens are gray-brown do rsa lly , s ilve r-g ray  ven tra lly . 

Dark spots are present on the flanks of young specimens.

Habi ta t

This subspecies was co llec ted  from medium size  streams usually 

composed of pools a lte rna ting  with short stretches of r i f f le s .

Relationsh ips

With the nominate subspecies, th is  subspecies shares most 

morphological and osteo log ica l characters. Cyprinion acinaces h ija z i 

can be d istingu ished from Cyprinion acinaces acinaces by a narrower 

coronoid process, broader dorsal c rest (of the m ax illa ), re la t iv e ly  

la rger pharyngeal teeth, shorter m ax illa ry  poste rio r process, fewer



T ab le  8* P ro p o r t io n a l measurements o f  C y p ln r lo n  ac In aces  h f j a z f  e xp re ssed  In th o u sand th s  o f  the  s tanda rd  le n g th

Specim en
D ra in ag e  Number TL SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CFL S n t .L  PPL DSL IOW BL

Wadi 1
HadI yah 2

3
4
5
6
7
8 
910

11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

132 102 265 216
146 115 252 269
125 101 257 248
80 63 269 317
86 68 235 279
85 65 262 277
85 64 297 297
75 56 286 304
115 95 284 263

121 102 304 245
105 82 280 268
108 88 284 261
89 73 274 274
63 48 292 292
66 54 259 271
66 53 264 245

115 91 264 274
115 92 283 272
120 97 247 268
110 86 267 267
91 75 240 280
87 69 261 289
81 65 246 277
85 67 254 254

100 80 263 250
78 63 269 286
68 54 296 278

122 101 287 248
121 95 284 253
115 92 283 261
95 72 278 278
96 76 289 263

126 100 250 270
95 80 263 250
71 60 233 267
64 50 260 300

120 99 273 263
110 88 284 284
110 87 291 291
68 52 288 288

059 069 519 206
061 087 469 191
069 079 505 228
079 079 539 238
088 074 515 221
062 077 508 231
078 078 531 234
089 089 518 232
063 063 495 221
059 059 519 216
061 073 537 207
068 068 51 1 216
068 082 493 233
083 083 458 208
074 074 537 222
075 075 528 226
066 066 549 219
065 065 500 217
062 052 495 247
081 069 512 209
080 080 507 213
087 089 536 232
092 077 538 215
089 075 522 208
075 063 550 213
079 079 508 222
074 074 537 222
059 059 505 218
063 063 526 221
065 065 543 228
069 069 528 222
066 066 539 211
070 070 530 240
075 075 513 225
083 083 500 233
100 100 500 260
071 071 535 222
068 068 545 227
068 068 563 229
096 096 500 231

225 225 078 137
322 243 078 139
307 238 069 119
317 254 095 159
309 250 068 162
338 262 092 154
344 234 094 141
378 267 089 125
295 232 095 137
294 206 088 147
305 256 109 159
318 239 091 148
342 192 109 123
354 229 125 188
296 204 111 167
283 298 113 169
341 253 088 165
304 228 098 141
351 227 082 153
314 221 093 163
320 227 093 160
319 261 087 130
308 246 092 138
313 254 069 134
300 225 086 163
333 206 111 159
241 278 111 167
307 228 099 158
316 232 105 168
315 217 098 130
347 222 083 167
382 237 092 158
260 260 090 160
325 186 100 150
333 267 100 167
340 300 120 200
273 212 091 182
329 227 102 182
322 229 103 184
327 231 115 192

078 206 206 100
087 200 209 066
089 198 188 090
063 222 222 111
074 221 235 118
077 231 246 123
078 234 234 109
089 250 268 125
064 179 189 095
078 196 157 068
096 207 219 098
091 205 205 102
096 192 205 096
104 208 250 104
111 204 222 111
113 206 225 113
077 186 231 109
076 196 174 098
072 206 206 093
093 198 221 093
080 187 187 093
087 203 188 101
092 200 215 092
075 224 239 089
100 188 200 088
095 190 206 095
093 241 203 104
089 198 198 099
095 211 211 095
087 217 207 098
097 222 222 097
092 211 211 092
100 220 200 100
100 186 200 100
100 217 250 100
120 240 280 120
081 202 192 101
091 205 193 102
103 218 195 103
115 231 231 115

049
052 
049
048
044 
062 
063
054
042
039
049
045
055 
063
056
057 ^
044
043
041
047
053
058
058
059
050
048 
056
040
042
043 
056
039
040 
050 
050
060 
040
045
046 
058



T ab le  8 . C o n tinu ed .

Dra Inage

Wadi 
Had!yah

Specim en
Number TL SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CFL Sn+.L PFL DSL l o w BL

41 65 51 275 294 098 098 490 235 333 235 118 196 118 235 235 118 059
42 67 51 294 294 098 098 509 235 333 235 118 216 118 235 235 118 059
43 142 117 265 256 059 077 479 231 325 214 077 154 077 222 188 103 034
44 110 86 291 267 081 081 500 221 302 244 061 163 061 209 233 105 047
45 115 90 277 277 078 078 489 233 322 233 069 167 089 211 222 100 044
46 86 70 257 271 086 066 486 214 343 243 086 171 071 186 200 066 043
47 85 66 273 288 091 091 530 227 288 256 091 167 091 212 212 106 045
48 140 113 230 274 062 071 504 239 345 248 079 133 079 186 204 097 035
49 145 120 242 258 058 067 483 233 317 208 075 150 075 192 183 100 033
50 130 105 267 248 057 067 514 229 305 229 066 152 066 100 200 095 038
51 112 90 256 267 067 078 51 1 233 300 256 089 133 069 222 189 111 044
52 90 70 271 286 086 086 571 214 300 257 066 157 066 214 214 066 057
53 91 70 271 286 086 086 528 243 343 257 100 157 066 214 214 066 057
54 83 65 246 277 077 077 492 231 323 215 077 154 077 215 231 092 046
55 70 58 241 293 066 086 482 207 345 241 066 172 103 207 207 103 052
56 112 89 281 269 067 067 506 225 281 241 101 146 101 225 179 101 045
57 92 75 267 267 080 080 507 240 320 267 093 147 093 200 213 107 053
58 95 75 293 280 080 080 560 227 307 267 093 147 093 213 213 107 053
59 90 75 280 280 080 080 560 227 307 267 093 147 093 213 213 107 053
60 95 75 267 280 080 080 560 227 293 253 093 147 093 213 213 107 053
61 82 65 292 277 077 077 538 231 323 231 092 169 092 200 231 092 046
62 89 71 282 282 070 070 493 211 282 254 099 155 085 211 211 099 042
63 91 73 260 260 068 068 493 233 329 274 096 151 062 219 219 109 055
64 82 65 277 277 076 076 524 231 232 231 092 169 092 200 169 108 062
65 75 60 267 283 083 083 517 217 317 250 083 167 100 217 233 100 050
66 75 60 267 283 083 083 517 217 317 250 083 167 100 217 233 100 050

Mean 97 .3 77.7 270 273 075 077 517 225 318 239 094 158 090 210 213 101 049
M in . 63 48 230 216 057 052 458 191 225 186 069 123 063 179 157 086 032
Max. 146 120 304 300 100 100 563 260 382 300 125 216 120 250 280 125 065

00
o
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Table 9. Frequency d is tr ib u t io n s  of meriS tic  data fo r Cyprinion 
a c inaces h ija z i (N * 66).

J  S.D.

Scales in la te ra l lin e 33 34 35 36 37 38 39 37.3 1.5
N. specimens 1 3 3 13 14 15 17

Scales to the end of
vertebral column 31 32 33 34 35 36 37 34.8 1.6

N. specimens 3 4 4 11 19 17 8

Scales above la te ra l lin e 5 6 7 8 6.1 0.6
N. specimens 8 42 15 1

Scales around caudal peduncle 12 13 14 15 16 :L8 19 14.7 1.6
N. specimens 5 7 22 15 10 6 1

Scales between pe lv ic  f in and la te ra l l in e 2 3 4 2.9 0.4
N. specimens 6 56 4

Dorsal f in  branched rays 11 12 13 11.8 0.4
N. specimens 12 53 1

Anal f in  branched rays 7 7.0 0.0
N. specimens 66

Pectoral f in  rays 13 14 15 16 17 14.8 0.9
N. specimens 3 20 30 11 2

G i l l  rakers on f i r s t  arch 9

a) an te r io r side 8 9 10 11 12 13 14 15 12.5 1.3
N. specimens 1 1 2 8 16 27 9 2

b) poste rio r side 20 :21 22 23 24 25 26 27 23.6 1.6
N. specimens 1 6 9 11 23 8 6 2
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g i l l  rakers on the an te rio r side o f the f i r s t  g i l l  arch and concave 

poste rio r edge o f the neural complex.

Cyprinion mhalensis

C.yprinion mhalensis A1 Kahem and Behnke. Fauna o f Saudi Arabia, 

5 :(in  press).

Material Examined

a) 8 f is h ,  55-141 mm SL, were co llec ted  Ju ly , 1977, from Wadi A1 

Mhaleh, Southeast Abha c it y ,  Saudi Arabia. Abha c it y  is  18° 13' 

N, 42° 30' E.

b) 2 f is h , 72, 73 nm SL, were co llec ted  by Naser A1 Assgah May,

1982, from Wadi Najran, 17° 30' N, 44° 07' E, Saudi Arabia.

Description

Morphology:

The shape of the body can be seen in  Figure 15. Mouth is  sub­

term inal. The shape o f the mouth is  transverse or ob lique. The 

an te rio r edge o f the lower jaw is  curved, often covered with a well 

developed blade. The blade in  some specimens is  not well developed, 

e spec ia lly  in  small f is h . The snout is  short and b lunt. The in te r ­

o rb ita l space is  f la t .  There is  one small pa ir of barbels. Tubercles 

are absent on the snout and in te ro rb ita l region o f the specimens 

examined. There is  a well-developed bony ridge from the occiput to 

dorsal f in  o r ig in . The degree o f the development o f the bony ridge 

is  more conspicuous in  large specimens. Peritoneum is  sooty black.

No scales on ventral side. The eyes are la te ra l and v is ib le  in  ventral 

view. The in te s tin e  is  very long in  one specimen; i t s  length from the 

end o f the stomach is  7 times the standard length, while in other
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specimens the in tes tin e  is  about 4 to 6 times the standard length. The 

a ir  bladder has two chambers; i t s  poste rio r chamber is  longer and 

s l ig h t ly  more narrow than the an te rio r one. There is  one f la p  between 

the bases o f the ventral f in  or only a weak development o f a p ap illa e - 

l ik e  structure.

There are 3 or 4 unbranched rays and 10 branched rays in  the dorsal 

f in  ( la s t  two counted as one). The la s t  unbranched ray is  o s s if ie d  

almost to the t ip  and strong ly serrated a l l  along the o s s if ie d  segment. 

The dorsal f in  o r ig in  is  s l ig h t ly  an te rio r to the o r ig in  o f the ventral 

f in .  There are 3 or 4 unbranched anal f in  rays and 7 branched rays.

The anal f in  when la id  f la t  does not reach the caudal f in .  There are 

40-43 pored scales in  the la te ra l lin e . There are 36-41 scales to the 

end o f the vertebral column. The la te ra l l in e  is  normally s tra igh t to 

the middle of the caudal peduncle, but in  some specimens i t  is  s l ig h t ly  

curved. No scales on the bony dorsal ridge. There are 7-11 scales 

above the la te ra l lin e . G i l l  rakers are th in , short and s l ig h t ly  

curved. On the an te rio r side o f the f i r s t  g i l l  arch there are 10-16 

g i l l  rakers. On the poste rio r side of the f i r s t  g i l l  arch there are 

21-32 g i l l  rakers. On the an te rio r side o f the second g i l l  arch there 

are 22-31 (26) g i l l  rakers. Proportional measurements and frequency 

d is tr ib u t io n s  are given in  Tables 10 and 11, respective ly .

Skeletal Characters:

The shape of the centra are s im ila r to those o f Cyprinion acinaces. 

A l l centra except the f i r s t  four (= Weberian apparatus) and the urosty le 

have postzygapophyses, neural arch and neural spines. Postzygapophyses 

gradually dim inish in  s ize  on the caudal vertebrae. The f i r s t



T ab le  10. P ro p o r t io n a l measurements o f C y p r ln lo n  m h a len s ls  e xp re ssed  In th ou sand th s  o f  the  standa rd  le n g th .

Dra Inage
Specim en

Number 7L SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CFL S n t .L PPL DSL l o w BL

Wad 1 1 180 141 262 241 049 064 518 191 262 248 099 163 092 199 177 099 035
A 1 Mhaleh 2 142 107 262 280 065 064 514 215 262 243 093 206 028

3 133 107 262 271 065 065 523 206 243 224 093 187 093 178 178 094 037
4 96 76 237 263 079 066 500 184 237 224 105 171 039
5 85 66 258 273 091 076 545 212 273 227 106 182 030
6 72 55 345 273 091 091 545 218 291 164 127 200 109 236 236 109 055
7 93 71 239 268 070 070 521 183 239 169 099 169 099 225 225 099 042
8 83 61 246 279 098 082 508 180 279 197 098 148 098 2298 229 098 049

Mean 110.5 85 .8 264 269 076 075 522 199 261 212 103 178 098 213 209 100 039
M in . 72 55 237 241 049 064 500 180 237 164 093 148 092 178 177 094 028
Max. 180 141 345 280 098 091 545 218 291 248 127 206 109 236 236 109 055

Wadi 9 90 72 236 277 083 083 513 194 279 180 097 208 083 180 180 097 055
N a jra n 10 82 73 246 273 082 082 520 178 273 191 095 191 095 178 178 095 055

Mean 86 72.5 241 275 083 082.5 516 186 275 185 096 199 089 179 179 096 055
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Table 11. Frequency d is tr ib u t io n s  of m eris tic  data fo r Cyprinion 
mhalensis.

X S.D.

Scales in la te ra l lin e 40 41 42 43 41.3 1.3
N. specimens 4 1 3 2

Scales to the end of
vertebral column 36 38 39 41 38.4 1.8

N. specimens 1 2 1 1

Scales above la te ra l lin e 7 8 11 7.8 1.2
N. specimens 5 4 1

Scales around caudal peduncle 19 20 19.6 0.5
N. specimens 2 3

Scales between pe lv ic  f in and la te ra l l in e 3 3.0 0.0
N. specimens 10

Dorsal f in  branched rays 10 10.0 0.0
N. specimens 10

Anal f in  branched rays 7 7.0 0.0
N. specimens 10

Pectoral f in  rays 14 15 16 17 15.3 0.9
N. specimens 2 4 3 1

G i l l  rakers on f i r s t  arch3jSj

a) an te rio r side 10 12 13 14 16 12.9 1.5
N. specimens 1 2 5 1 1

b) poste rio r side 21 ;22 23 24 25 26 32 24.2 3.1
N. specimens l 2 2 2 1 1 1
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postweberian vertebra and the caudal vertebrae lack neural prezygapo- 

physis. A ll precaudal vertebrae except the f i r s t  four (= Weberian 

apparatus) have parapophysis. The supraneurals are la rge, th in  and 

each except the f i r s t  one is  separated from i t s  respective neural spine. 

The neural spines are re la t iv e ly  th ick , long and stout. The posterio r 

and an te rio r edges o f the neural complex are concave, g iving i t  an axe­

shaped appearance. Dorsa lly  the neural complex is  separated from the 

do rsa lly  d irected supraocciptal process. There are 7 or 8 supraneurals, 

a r t icu la t in g  with each other; the poste rio r supraneural overlaps the 

an te rio r rim of the f i r s t  pterygiophore. The f i r s t  supraneural is  not 

in  contact with the poste rio r border o f the neural complex.

The prem axillary is  th in  and re la t iv e ly  narrow (F ig. 16). The bone 

curves m esiadlly an te r io r ly  to meet at the m id line , the an te rio r end of 

the opposite premaxi 11a. Po s te r io r ly  i t  tapers to form unbranched 

posterio r process. The m ax illa ry  is  th ick , i t s  dorsal surface is  

convex. There are two an te rio r ascending processes (one in ac inaces). 

The upper portions o f the ascending processes are fused together to form 

jo in t ly  compressed t ip .  The dorsal c rest is  broad and th ick . The 

dorsal c rest is  s itu a ted .an te r io r ly  on the m ax illa . The poste rio r 

process is  short, i t s  t ip  is  expanded, g iving i t  a tr ia ngu la r appear­

ance (Figure 17). The dentary with a v e r t ic a l,  r e la t iv e ly  long coronoid 

process, ly ing  midway in the length of the dentary (F ig. 18). The 

an te rio r border o f the coronoid process is  s l ig h t ly  convex; i t s  

poste rio r edge is  concave. V en tro la te ra lly  the dentary bears several 

foramen. The a r t ic u la r  is  a th ick  trapezoid bone; i t s  poste rio r end 

bears small foramen. The a r t ic u la r  has a dorsal notch fo r a r t ic u la t io n
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1 mm

B

Figure 16. Dorsal view of r igh t premaxilla of A. Cyprinion acinaces; B. 
Cyprinion mhalensis.





Figure 17. Inside view of m axilla  of A. Cyprinion acinaces (r ig h t 
side); B. Cyprinion mhalensis ( le f t  side); C. Cyprinion 
watsoni (r ig h t side); D. Cyprinion macrostomum ( le f t  s ide).
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Figure 18. Lateral view of lower jaw of A. Cyprinion a c inaces (r ig h t 
s ide); B. Cyprinion mhalensis ( le f t  side); C. Cyprinion 
macrostomum (1 e f t  side); D. Cypri ni on watsoni (r ig h t s id e ).
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93

with the quadrate, and opposite th is , a ventral notch in to which the 

dorsal edge of the re tro a rt ic u la r  f i t s .  A small foramen is  present on 

the la t te r .  Pharyngeal teeth are large, long and have spoon-shaped 

crowns (F ig . 19). Their formula is  2.3.5 -  5.3.2. The f i f t h  tooth 

o f inner row is  re la t iv e ly  la rger than of acinaces.

Co loration

Preserved specimens are gray-brown dorsa lly  and s ilve r-g ray  below 

the la te ra l lin e .  Dark brown patches are present above the la te ra l lin e  

in  some specimens expec ia lly  young f is h . These patches disappear in 

mature f is h .

Habitat

This species occupies small to medium sizes streams, usually 

composed of a series of small pools, a lte rnating  with short stretches of 

r i f f le s .  Streams with substrate range from sand to gravel and rubble.

D is tr ib u t io n

This species was co llec ted  from Wadi Najran and Wadi A1 Mhaleh, 

tr ib u ta ry  to the Wadi Bishah of the Ar Rub' A1 Khali basin. Krupp 

(1983) recorded th is  species from Wadis Noaman, Shumrukh, Turabah,

Afrak, Adama, Shuqub and Buwah, Saudi Arabia also of same basin (F ig .

12) .

Relationsh ips

Cyprinion mhalensis can be distinguished from Cyprinion acinaces in 

general appearance, fewer branched rays in the dorsal f in  (10 vs. 12), 

more scales in  the la te ra l lin e  (40-43 vs. 32-38), more supraneurals
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Figure 19. Right pharyngeal teeth of Cyprinion mhalensis (Adapted from 
Krupp 1983).
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(7-8 vs. 5-6), and more scales around the le a s t circumference of the 

caudal peduncle (19-20 vs. 12-17). Other d is t in c t io n s  separating C. 

mhalensis from C. acinaces are the possession of two an terio r ascending 

processes of the m axilla  in  mhalensis (one in acinaces) and the 

poste rio r process's t ip  of the premaxillary is  unfurcated. In 

comparison to specimens of C. acinaces, C. mhalensis has a greater 

re la t iv e  length of the in te s tin e , la rger pharyngeal teeth and i t  lacks 

well developed skin flap  between the pe lv ic  f in s . From C. macrostomum 

and C. k a is , C. mhalensis can be d istinguished by having fewer branched 

rays in the dorsal f in .  Other d is t in c t io n s  between mhalensis and 

macrostomum include the shape of the lower jaw bones and the m axillae 

(F igs. 17 and 18). C. microphthalmum has shorter and weakly serrated 

dorsal spine. A ll Arabian Cyprinion are l ik e ly  derived from an ancestor 

o f Cyprinion watsoni and the sca le less bony ridge and general agreement 

in  other characters ind ica te  such a f f in it ie s .  The major d is t in c t io n s  

separating C. mhalensis from C. watsoni are more scales in  the la te ra l 

lin e  (40-43 vs. 31-39) in  mhalensis and the possession of two fused 

an te rio r ascending processes of the m axilla ry. Cyprinion mhalensis and 

C. acinaces are divergent from C. watsoni by having a stouter, more 

strongly serrated dorsal spine. C. mhalensis and C. acinaces are 

c lo se ly  re lated and probably represent a divergence in  Arabia a fte r an 

ancestral species, probably close to C. watsoni or C .-m ile s i, crossed 

the Arabian Gu lf from Iran perhaps during the Pliocene or early

P le istocene.
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Unknown Cyprinion

Materia l Examined

One specimen of Cyprinion was co llected  from unnamed spring in 

Khaybar c ity  1977. When th is  hab itat was re v is ite d  in 1981 the spring 

was dry.

Description

The shape of the body can be seen in Figure 15. The mouth is  

subterm inal. The mouth shape is  transverse with a weakly developed 

blade. The snout is  short and b lunt. The in te ro rb ita l space is  f la t .  

One p a ir of small barbels is  present. There is  a well developed bony 

ridge from occiput to the o r ig in  of the dorsal f in .  The peritoneum is ' 

b lack. Ventral side is  sca le le ss . The caudal peduncle is  very narrow 

and long. The caudal f in  is  deeply forked. The in tes tin e  length is  2.1 

times the to ta l length. A ir  bladder has two chambers, i t s  poste rio r 

chamber is  longer and s l ig h t ly  narrower than the an terio r one. The 

dorsal f in  has 4 unbranched and 10 branched rays. The la s t  unbranched 

ray is  strongly o s s if ie d  almost to the t ip  and serrated. The dorsal f in  

o r ig in  is  opposite to the o r ig in  of the pe lv ic  f in .  There are 3 

unbranched rays and 7 branche drays in  the anal f in .  The anal f in  when 

la id  f la t  does not reach the caudal f in .  There are 40 scales in the 

la te ra l l in e .  There are 7 scales above the la te ra l lin e .  There are 13 

scales around the le a s t circumference of the caudal peduncle.

G i l l  rakers are short, th in  and s lig h t ly  curved. On the an te rio r

side of the f i r s t  g i l l  arch there are 14 g i l l  rakers. On the poste rio r

side of the f i r s t  g i l l  arch there are 24 g i l l  rakers. On the an te rio r
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side of the second g i l l  arch there are 28 g i l l  rakers. Proportional 

measurements are presented in Table 12.

Coloration

Preserved specimens are dark-brown dorsa lly  and s ilve r-g ray  below 

the la te ra l lin e .  No dark spots on the middle of the flank.

Relationsh ips

This specimen resembles Cyprinion mhalensis in  the shape and the 

co lo r of the body. I t  has the same number of dorsal and anal rays, the 

same number of sca les, and in the possession of a strongly serrated 

spine in  the dorsal f in .  The major d is t in c t io n s  between th is  specimen 

and C. mhalensis is  the greater re la t iv e  length of the in te s tin e  in Ĉ _ 

mhalensis (4.0-7.0 vs. 2.1) and the longer more narrow caudal peducle in 

th is  specimen. The scale count around the le a s t circumference of the 

caudal peduncle is  fewer in th is  specimen (13 vs. 19-20). This specimen 

might be an abberant C. mhalensis or subspecies of mhalensis or, 

perhaps, a new species. More specimens w ill be necessary to resolve 

these questions.

The s ign ificance  of th is  specimen is  that the m eriStic characters 

c le a r ly  ind ica te  i t s  a f f in it ie s  with C. mhalensis not C. acinaces, but 

Khaybar is  in the Red Sea coastal drainage. A ll co lle c tio n s  of 

mhalensis reported on here and by Krupp (1983) are from the Rub A1 Khali 

basin. A co lle c t io n  of typ ica l C. acinaces acinaces was made from Ain 

A l i  in Khaybar only about 0.5 km from the s ite  where the unknown 

Cyprinion was co llec ted . Thus, i t  appears that a Cyprinion derived from 

or close to C. mhalensis occurs together with C. acinaces in  the Red Sea



T ab le  12.

Dra Inage

P ro p o r t io n a l measurements o f  unknown C y p r ln lo n  exp re ssed  In th ou sand th s  o f  the  s tanda rd  le n g th .

Specimen
Number TL SL BD H L 0 L UJL DO DFBL DFDL AFDL CFD CPL S n t .L  PFL DSL IOW BL

1 158 124 202 242 065 056 524 202 290 210 064 194 081 202 210 08 9 024 000
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drainage of the Khaybar region. This area is  drained by a network of 

interconnected wadis (Wadi Aqiq from near T a if  to Madinah, Wadi Hamdh 

from Madina to Khaybar, and Wadi J i z l ,  draining from mountains north of 

Khaybar, F ig . 3). Future co lle c t io n s  from these drainages should 

determine the taxonomic status of the unknown Cyprinion and i f  i t  occurs 

sym patrica lly  with C. acinaces in  some waters.

Cyprinion muscatensis Boulenger, 1887

20 f is h ,  UMMZ 209947, co lle c ted , 1978, from Wadi Funja, about 60 

km west o f Muscat, Oman, by R. Haas. 5 f is h ,  UMMZ 209941, co lle c ted , 

1978, from Wadi Sumail about 100 km southwest o f Muscat, Oman by R.

Haas. The descrip tion  is  only based on 9 specimens. Other specimens 

are too small to enable accurate counts to be made.

The mouth is  subterm inal, the an te rio r edge o f the lower jaw 

covered with a sharp-edged horny sheath. The mouth shape is  transverse 

or horse-shoe in  specimens examined. As with a l l  Cyprin ion, a poste rio r 

pa ir o f barbels in  present. In te ro rb ita l region is  s l ig h t ly  convex and 

not tuberculated. Tubercles are present on the snout. The eyes are 

la te ra l and v is ib le  in  ventral view. The pe lv ic  f in s  have a x i l la r y  

sca les. This f la p  corresponds to the flaps present in Cyprinion watsoni. 

There is  a well-developed bony ridge from the occiput to dorsal f in  

o r ig in . The scales on the ventral region are reduced in s ize . The 

dorsal f in  has 4 unbranched rays, the la s t  one of which forms a weak 

unserrated spine. There are 9 (f3 ) , 10 ( f5) or 11 ( f l )  branched rays.

The o r ig in  o f the dorsal f in  is  above the ventral f in  o r ig in . The anal 

f in  has 3 unbranched and 7 branched rays. There are 35-40 scales in  

the la te ra l lin e . There are 12 (f 2), 13 (f6) or 14 ( f l )  scales around 

the le a s t circumference of the caudal peduncle. G i l l  rakers are short,
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th in  and w idely spaced. On the an te rio r side o f the f i r s t  g i l l  arch 

there are 9 (f 1), 10 (f3 ), 11 (f4) or 12 ( f l )  g i l l  rakers. Preserved 

specimens are dark-grey above la te ra l lin e  and s ilve ry -g rey  below the 

la te ra l lin e . Two dark s tr ip e s  are present above the la te ra l lin e  in 

a l l  examined specimens. The co lo ra tion  o f l iv in g  specimens is  unknown. 

Proportional measurements and frequency d is tr ib u t io n s  are presented in 

Tables 13 and 14.

Comparative Remarks

A species o f Cyprinion indigenous to Oman was the f i r s t  freshwater 

f is h  form ally described from Arabia. Boulenger (1887) named a new 

species, Scaphiodon muscatensis fo r the f is h .  The systematic status 

o f Oman Cyprinion is  s t i l l  not well delineated. Without examining any 

Arabian specimens, Berg (1949) synonymized muscatensis with Cyprinion 

microphthalmum. Ban ister and Clark (1977) and Howes (1982) ten ta tive ly  

id e n t if ie d  the Oman Cyprinion as C. microphthalmum. Bianco and 

Banarescu (1982) recognized muscatensis as a subspecies of Cyprinion 

watsoni, while Krupp (1983) recognized i t  as a subspecies o f Cyprinion 

microphthalmum. A c r i t ic a l  comparison between th is  species and a l l  

species in  the genus Cyprinion revealed that th is  species is  d iffe ren ­

tia ted  from a l l  Cyprinion species by the possession o f a weak unserrated 

spine in  the dorsal f in .  From Cyprinion acinaces, th is  species can be 

d istingu ished in  body shape, fewer dorsal branched rays (9-11 vs. 11-12), 

shorter dorsal spine (16% SL vs. 21%), unserrated dorsal spine (serrated 

in  a l l  other Cyprin ion) , two s tr ip es  above the la te ra l lin e  (none in 

acinaces) , more scales in  the la te ra l lin e  (35-40 vs. 32-38) and fewer 

g i l l  rakers on the an te rio r side of the f i r s t  g i l l  arch (9-12 vs. 11-17).



T ab le  13. P ro p o r t io n a l measurements o f  C y p r ln lo n  m u sca ten s ls  e xp re ssed  In th ou sand th s  o f  the  s tanda rd  le n g th .

Specim en
Dr a In age Number 7L SL BD H L 0 L UJL

Wadi 1 111 93 301 258 075 086
F a n ja 2 84 70 271 271 086 100

3 88 73 274 260 082 082
4 80 63 254 270 095 079
5 73 59 254 271 102 068
6 70 55 236 273 109 090

Mean 84 .3 68 .8 265 267 092 084
M in . 70 55 236 258 075 068
Max. 111 93 301 273 109 100

Wadi 7 91 76 303 276 079 079
Sum a l1 8 75 60 300 267 100 083

9 102 85 235 235 071 071
Mean 89 .3 73.7 279 259 083 078
M in . 75 60 235 235 071 071
Max. 102 85 303 276 100 083

DO DFBL DFDL AFDL CFD C H l S n t .L PFL DSL l o w BL

538 204 269 183 118 183 097 194 108 097 054
529 200 300 200 114 171 114 214 157 100 057
493 192 274 205 123 192 062 205 151 109 055
539 190 333 238 127 175 111 238 175 111 063
525 220 339 203 119 169 102 220 169 102 068
509 186 309 218 127 182 109 218 164 109 073
522 199 304 208 121 179 103 215 154 105 062
493 Ì86 269 183 114 169 062 14 108 097 054
539 220 339 238 127 192 114 23B 175 111 073

526 184 316 171 132 184 092 197 184 105 053
533 217 317 233 133 200 100 217 183 117 067
482 165 259 224 106 176 062 200 141 094 059
514 189 297 209 124 187 091 205 169 105 060
482 165 259 171 106 176 082 197 141 094 053
533 217 317 233 133 200 100 217 184 117 067
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Table 14. Frequency d is tr ib u t io n s  of m eris tic  data fo r Cyprinion 
muscatensis.

Y S.D.

Scales in la te ra l lin e  35 36 38 39 40 38.0 1.6
N. specimens 1 1 4 1 2

Scales above la te ra l lin e 4 5 6 7 5.8 0.9
N. specimens 1 2 4 2

Scales between pe lv ic  f in  and la te ra l l in e 3 4 3.2 0.3
N. specimens 8 1

Scales around caudal peduncle 12 13 14 12.9 0.6
N. specimens 2 6 1

Dorsal f in  branched rays 9 10 11 9.8 0.7
N. specimens 3 5 1

Anal f in  branched rays 7 7.0 0.0
N. specimens 7

Pe lv ic  f in  rays 8 9 8.1 0.4
N. specimens 7 1

Pectoral f in  rays 14 15 16 15.0 0.9
N. specimens 3 3 3

G i l l  rakers on f i r s t  arch;

a) an te rio r side 9 10 11 12 10.6 0.9
N. specimens 1 3 4 1
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From C. muscatensis, Cyprinion mhalensis d if fe rs  in  general body shape, 

more scales in  la te ra l lin e  (40-43 vs. 35-40), o s s if ie d  serrated dorsal 

spine, longer dorsal spine (20% SL vs. 16%), shallower peduncle (10% SL 

vs. 12%), more g i l l  rakers on the an te rio r side of the f i r s t  g i l l  arch 

(10-16 vs. 9-12), and more scales around the le a s t circumference o f the 

caudal peduncle (19-20 vs. 12-14). Although there are s im ila r it ie s  

between muscatensis and Ĉ _ watsoni and microphthalmum, d is t in c t iv e  

d ifferences are found. C. watsoni can be d istingu ished by the shape of 

the body, fewer scales in  la te ra l l in e  (33-36 v. 35-40), a weakly ser­

rated dorsal spine and the absence o f the s tr ip e s  above the la te ra l lin e .

C. microphthalmum can be d istingu ished by smaller eyes, feebly se r­

rated dorsal spine, dorsal f in  commences s l ig h t ly  in  advance of the 

ven tra l, and the anal f in  when la id  f la t  reaches the caudal f in .  Within 

Arabia, Cyprinion muscatensis most c lo se ly  resembles Cyprinion mhalensis 

and both these species have s im ila r it ie s  to C. watsoni and C. 

micropthalmum.

Thus, muscatensis appears to have i t s  o r ig in  and c losest re la t io n ­

ships to the watsoni group. However the v a l id it y  of nominal species 

(microphthalmum, watsoni, m ile s i) in  the watsoni group is  fa r from 

se ttled  and i f  muscatensis is  regarded as subspecies, there is  no v a lid  

basis to c la s s ify  i t  as a subspecies of microphthalmum or watsoni.

Un til more c r i t ic a l  studies are completed on the C. watsoni group 

and a more au tho rita tive  basis is  estab lished to determine the re la t io n ­

ships of muscatensis to other species, C. muscatensis is  recognized 

as a f u l l  species.
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So fa r as known, a l l  known Arabian Cyprinion are probably derived 

from the watsoni-microphthalmum group indigenous to the Indian Ocean 

and Arabian Gu lf drainages o f Iran and Pakistan.

Genus Garra Hamilton

Garra Hamilton, 1822, Fishes of the Ganges, Edinburg, P. 343,

(type: Cyprinus lamta) .

"Mouth transverse. Lips continuous covered with an te rio r and 
poste rio r la b ia l fo ld s . Jaws covered with horny sharp edge.
Snout more or less rounded or s l ig h t ly  con ica l. Barbels gener­
a l ly  four, sometimes two. T yp ica lly  pharyngeal teeth number 
is  2.4.5 - 5.4.2. Scales of moderate s ize . Dorsal f in  with 
9 to 12 rays, 6 to 9 of which are branched o rig ina ting  in  
advance of pe lv ies . Anal f in  short with 5 branched rays, 
pectoral f in  with 19 rays. Lower l ip  modified in to  a 
su cto r ia l d isc  with free an te rio r and poste rio r margin. G i l l  
rakers w idely set, short and few. A ir  bladder varies in  form 
and extent" (Menon 1964).

D is tr ibu tion

The genus is  widesepread from South China and Borneo in  the east, 

through Burma, India and S ri Lanka, Afghanistan, Iran, Syria and Arabia 

to Somaliland, E th iop ia , East A fr ica  and then southward to Guinea 

through the Congo.

Taxonomic Outline

The genus Garra was described by Hamilton in  1822 based on 

Cyprinus lamta. Heckel (1842, 1844) described several species under 

a new genus, Discognathus from Syria , Iraq and Iran. Gunther (1868) 

l is te d  D. lamta, D. m ic roch ir, D. v a r ia b i l i s , and D. nasutus in  h is 

"Catalogue of Fishes in  the B r it is h  Museum". Gunther, P la y fa ir  and 

Blanford referred to D. lamta specimens from Afghanistan, Arabia and 

Ethiopia respective ly  (Menon 1964). Berg (1949) revised th is  group 

and divided i t  in to  two genera, Garra (two pa irs of barbels) and
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Piscognathichthys (= Discognathus) (one p a ir of barbels). Berg also 

pointed out that the sucking d isc  in  Discognathus is  fused at the 

an te rio r margin, whereas i t  is  free in  Garra. Berg (op. c i t . )  recog­

nized two species of Discognathus: D. v a r ia b i l is  and D̂ _ ro ss ic a . Menon 

(op c i t . )  included Discognathus as a species group o f Garra. Menon's 

arrangement of Garra is  as fo llow s:

a) The v a r ia b i l l is  group (Discognathus). Garra v a r ia b i l is  and G. 

rossica are the only species in th is  group. Saadati (1977) found 

an undescribed species in  Iran. Coad (1982) redescribed G. 

pe rs ica .

b) Gotyla group. G. g o ty la , G. rhynchota and G. nasuta are the only 

species in  th is  group.

c) Tibanica group. This group involved seven complexes and 28 species. 

According to Menon (op. c i t . ) ,  the Garra species o f Syria , Iraq,

Iran and Arabia belong to the "rufa" complex o f the "tiban ica" 

group which consists of G. tiban ica  o f Arabia, G. rufa obtusa

from Iraq and Iran and G. barreimiae from Arabia. Menon (op. c i t . )  

pointed out the Garra a rab ica , Hora 1921 is  a c tu a lly  Garra nasuta 

(an Indian species).

Banister and Clarke (1977) recognized three species of Garra in 

Arabia:

1) Garra barreimiae Fowler and S te in itz ,  1956.

2) Garra long ip inn is  Banister and Clarke, 1977.

3) Garra tiban ica  Trewavas, 1941.

They recognized two subspecies of G. barreim iae: Garra barreimiae 

barreimiae and Garra barreimiae shawkahensis. They agreed with Menon

(1964) in  a lign ing  Garra barreimiae with Garra ru fa , which is  widely
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spread between the Mediterranean and the Tigris-Euphrates system. They 

re lated Gu_ long ip inn is  with 6^ barreim iae.

Krupp (1982) described a new subspecies» Garra tiban ica  ghorensis 

(in  southern Dead Sea Va lle y , Jordan).

Krupp (1983) described three new species: Garra b u e t t ik e r i, Garra 

mamshuga and Garra s a h il ia  from the Arabian Peninsula. He recognized 

two subspecies o f Garra s a h i l ia , Garra s a h ilia  s a h ilia  and Garra s a h ilia  

gharbia.

Ba lle to  and Spano (1977) described 9 subspecies o f G. tiban ica  

from South Yemen. Krupp (1983) synonmyized a l l  o f them with Garra 

tiban ica  t ib a n ica .

My co lle c t io n s  in  1977 from southwestern Saudi Arabia contain Garra 

tiban ica  tiban ica  from the Wadi A1 Mheleh and from one spring in Khaybar 

c it y ,  Saudi Arabia. My co lle c t io n s  in  1981 extended the range of the 

genus to Wadi Hadiyah, 25° 34' N, 38° 4T  E, Wadi Najran, 17° 331 N,

45° 00' E and A1 Wastah, a v illa g e  southwest o f A1 Madinah c it y ,  Saudi 

Arabia. A1 Madinah is  at 24° 28' N, 39° 36' E (F ig . 22).

Garra tiban ica  Trewavas, 1941

Garra tiban ica  is  characterized by 6-7 branched dorsal rays, 14-15 

scales around the le a s t circumference of the caudal peduncle, 30-37 

scales in  the la te ra l lin e  and 8-14 g i l l  rakers on the an te rio r side * 

o f the f i r s t  g i l l  arch.

Garra tiban ica  tiban ica  Trewavas, 1941

Discognathus lamta: P la y fa ir ,  1870, Proc. Zoo l. Soc., London:

85 (not Hamilton 1822)
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Garra tiban ica  Trewavas, 1941, B r it is h  Museum (Natural H istory) 

Expedition to southwest Arabia, 1937-8, 1(3): 8,

Garra b r it to n i Trewavas, 1941, B r it is h  Museum (Natural H istory) 

Expedition to southwest Arabia, 1937-8, 1(3): 11.

Garra tiban ica  tiban ica  B a lle tto  and Spano, 1977, Ann. Mus. C iv. 

Stor. Nat., 81:260.

Materia l Examined

a) 6 f is h ,  89-115 mm SL, were co llec ted  Ju ly , 1981, from Wadi 

Hadiyah, 25° 34V N, 38° 4T  E, Saudi Arabia.

b) 7 f is h ,  38-71 mm SL, were co llec ted  Ju ly , 1977, and Ju ly , 1981, 

from Ain A1 Jmyma, Khaybar, Saudi Arabia. Khaybar is  a t 25° 42'

N, 39° 311 E.

c) 2 f is h ,  73-86 mm SL, were co llec ted  Ju ly , 1977, from Wadi A1 

Mhaleh, southeast of Abha C ity , Saudi Arabia. Abha is  at 

18° 13' N, 42° 30' E.

Description

Morphology:

The shape o f the body can be seen in  Figure 20. The snout is  

rounded and d is t in c t ly  wedge-shaped in doral view, pointed in  side 

view. In te ro rb ita l region is  f la t .  Two pairs of barbels are present. 

The mental d isc  is  well developed and pap illo se , but variab le  in shape. 

The mental d isc is  usua lly  wider than i t  is  long. In one specimen 

(75 mm SL) the mental d isc  width is  7 mm while i t s  length is  6 mm.

The anus is  almost immediately in  fron t of the anal f in .  The a ir  

bladder is  well developed. Most examined specimens possess tubercles 

on the side and top of the snout. The caudal peduncle is  elongated.
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D III-IV  7, A I I 15, V 8-10, L .L . 30-37

Figure 20. Garra t ib an ica , 78 mm SL.
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The la te ra l lin e  is  almost s tra ig h t to the end o f the vertebral column. 

The dorsal f in  has three or four unbranched rays; the la s t  ray is  not 

o s s if ie d . There are 6 ( f3) or 7 ( f 12) branched rays. Brown spots 

present on the 3rd, 4th, 5th and 6th rays o f the dorsal f in .  The 

anal f in  has three unbranched rays and f iv e  branched rays. The la te ra l 

lin e  has 30-37 sca les. There are 3-6 scales above the la te ra l l in e .  

Around the least circumference of the caudal peduncle there are 14 (f9) 

or 15 (f6) sca les. The g i l l  rakers are short and w idely spaced. There 

are 8-14 g i l l  rakers on the an te rio r side of the f i r s t  g i l l  arch. On 

the poste rio r side there are 17-21 g i l l  rakers. Proportional measure­

ments and frequency d is tr ib u t io n s  o f m eris tic  data are presented in 

Table 15 and 16, respective ly .

Ske leta l Characters:

A ll the vertebrae, with the exception o f the Weberian and caudal 

vertebrae, have centra which are uniform in  form and s ize  (F ig. 6). 

Neural arches and spines are present on a l l  psotweberian vertebrae. 

Neural spines are long, th ick  and usually  broad. The second post- 

weberian vertebra 's neural spine is  notched at i t s  dorsal t ip .  The 

neural prezygapophyses are long and broad. They gradually dim inish in 

s ize  in  the caudal region. The f i r s t  postweberian centrum lacks a 

neural prezygapophysis. A ll precaudal centra with the exception of 

the f i r s t  four bear a very th in  p la te - lik e  structure which cover the 

an te rio r portion o f each centrum. In specimens examined of Arabian 

fish e s , only Garra was found to possess th is  bony covering o f the 

precaudal vertebrae. This structure is  absent in  specimens of Barbus 

and Cyprin ion. A ll centra lacked postzygapophyses. The absence of 

postzygapophyses is  an important d is t in c t io n  between the genus Garra



Tab le  15. P ro p o r t io n a l measurements o f  G a rra  t lb a n f c a  t lb a n lc a  e xp re ssed  In th o u sand th s  o f  the  s tanda rd  le n g th

Dra Inage
Specim en

Number T L SL BD H L 0 L UJL DO DFBL DFDL BL* CFD CFL PFL H D l o w Snt *L#

Wadi 1 121 98 214 245 051 071 459 153 276 041 112 173 245 500 112 102
Had!yah 2 114 89 224 243 056 101 483 135 269 044 112 146 213 483 124 101

3 125 103 203 243 049 087 485 117 243 039 087 147 214 524 106 106
4 142 115 217 252 035 078 487 122 261 044 104 157 200 504 104 104
5 135 108 222 250 046 074 500 139 269 046 222 185 203 509 111 1116 121 98 214 255 051 071 500 153 276 041 112 184 214 489 112 102

Mean 126.3 102 216 248 048 080 486 137 266 043 125 165 215 502 112 104
M in . 114 89 203 243 035 071 459 117 243 039 087 146 200 483 104 101
Max. 142 115 224 255 056 101 500 153 276 046 222 185 245 524 124 111

A In 7 87 71 197 282 056 099 493 141 239 042 099 183 197 568 127 127A l Jmyma 8 67 44 250 386 091 136 659 162 318 068 114 250 250 682 159 159
9 56 42 238 333 071 119 500 143 238 071 119 190 238 571 143 143

10 58 45 200 267 044 111 488 133 267 044 111 176 200 533 111 133
11 51 40 25 300 050 125 500 125 250 050 100 200 200 550 100 125
12 53 46 217 283 087 109 522 152 239 083 109 196
13 46 38 211 289 079 105 526 132 237 079 105 211

Mean 60 .3 46 .6 219 306 068 115 527 144 255 062 108 201 217 580 123 137
M in . 46 38 197 267 044 099 488 125 250 042 099 099 197 533 100 125
Max. 87 71 250 386 091 136 659 182 318 083 119 250 250 682 159 159

Wadi 14 94 73 221 279 058 093 476 151 209 035 105 151 200 581 129 120
A l Mhaleh 15

Mean
105

99.5
86

79.5
205 274 068 096 507 151 219 041 105 164 210 575 129 130

M in .
Max.

* A n t e r io r  b a rbe l le n g th
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Table 16. Frequency d is tr ib u t io n s  of m eris tic  data fo r Garra tiban ica  
t iban ica .

Y  S.D.

Scales in la te ra l l in e  30 31 32 33 34 35 37 33.0 2.1
N. specimens 2 2 1 6 1 1 2

Scales above la te ra l lin e 3 4 5 6 4.5 0.9
N. specimens 1 9 2 3

Scales around caudal peduncle 14 15 14.4 0.5
N. specimens 9 6

Scales between pe lv ic  f in  and la te ra l l in e 2 3 4 5 3.3 0.8
N. specimens 2 8 4 1

Dorsal f in  branched rays 6 7 6.8 0.4
N. specimens 3 12

Anal f in  branched rays 5 5.0 0.0
N. specimens 15

Pe lv ic  f in  rays 8 9 10 9.4 0.7
N. specimens 2 5 8

Pectoral f in  rays 12 13 14 15 16 14.7 1.1
N. specimens 1 1 3 7 3

G i l l  rakers on f i r s t  arch;

a) an te r io r side 8 9 10 12 13 14 10.5 2.1
N. specimens 1 6 3 1 2 2

b) poste rio r side 17 18 19 20 21 19.3 1.2
N. specimens 2 1 4 7 1
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and other Arabian cyprin id  genera (Barbus and Cyprin ion) (F ig . 6). A ll 

precaudal vertebrae excpet the Weberian vertebrae have parapophyses.

The supraneurals are th in , narrow, short and feeble. They are widely 

separated from each other. Each supraneural is  well separated from i t s  

respective neural spine. There are 5 or 6 supraneurals in  the examined 

specimens. The poste rio r supraneural is  separated from the an te rio r 

margin o f the f i r s t  dorsal pterygiophore. The neural complex o f the 

Weberian apparatus is  upright and has concave poste rio r and an te rio r 

edges, g iving i t  an axe-shaped appearance. Dorsa lly  the neural complex 

is  separated from the pos te rio r ly  d irected supraocc ip ita l process. The 

f i r s t  supraneural is  w idely separated from the neural complex. The pre­

m ax illa ry  is  th ick  and curved with only a s lig h t  an te rio r process. The 

t ip  o f the poste rio r process is  b ifu rcated . The two small processes of 

the poste rio r process are fused and tw isted, g iv ing i t  a braid-shaped 

appearance (F ig . 21A ). The m ax illa ry  is  th ick  and broad, i t s  dorsal 

border is  convex. There is  one an te rio r ascending process (F ig . 2 1 B).

The poste rio r portion o f the bone has two small notches on i t s  poste rio r 

rim. One re la t iv e ly  large foramen is  present in  the upper part of the 

m ax illa . The m ax illa ry  a lso lacks the dorsal c rest and the well defined 

poste rio r process. The dentary curves m esia lly  at i t s  an te rio r end to 

meet a t the m idline i t s  counterpart* The wall o f the dentary is  th ick .

The dorsal and ventral parts tapering to a th ick  edge and curving to form 

a sloped la b ia l surface, g iving i t  an L-shaped appearance (F ig . 21C). The 

dentary bears a small ascending coronoid process, which l ie s  fron t on 

the bone. The a r t ic u la r  is  variab le  in shape, i t s  posteriordorsa l 

surface is  notched to receive the a r t icu la t in g  surface of the head of
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the quadrate. The re tro a rt ic u la r  is  a small variable-shaped bone 

attached posteroventral border o f the a r t ic u la r .

Pharyngeal teeth number 2.4.5 - 5.4.2 in  a l l  the specimens 

examined. The teeth are short, re la t iv e ly  large and c lo se ly  spaced.

The crowns are spoon-shaped with s l ig h t ly  hooked t ip s .

Coloration

The co lo r is  dark-gray above, paler below. Dark spots at bases 

o f the 3rd, 4th, 5th, 6th and 7th dorsal f in  rays (branched) and a 

dark-brown spot behind the upper angle o f the g i l l  opening.

Habitat

Garra tiban ica  inhab its small to large streams with substrate 

ranging from sand, s i l t  to gravel and rocks. I t  was co llec ted  from 

small pools a lte rna ting  with short stretches of r i f f le s .

D is tr ibu tion

This species is  w idely d is tr ib u ted  along the coastal drainages 

of west and southwestern Arabia (F ig . 22). Krupp (1982) recorded i t s  

occurrence in the southern Dead Sea Va lle y , Jordan.

Relationships

Garra tiban ica  shows considerable range in  various m eris tic  and 

morphometric features. For example, the g i l l  rakers on the lower limb 

o f the f i r s t  g i l l  arch range from 6 to 17, whereas Menon (1964) gave 

the range as 9-12.

Trewavas 0941) considered tiban ica  to be c lo se ly  re lated to Garra 

b la n fo rd li, a species o f  eastern Eth iop ia. Menon (1964) concluded that



Figure 22. D is tr ibu tion  of Garra spp.: Garra tiban íca  tiban ica  ( • ) ,  G. barreimiae barrelmiae ( ■ ) ,  G. b. 
shawkahensis ( O ), G. long ip inm s ( # ) ,  G. buettilcerl G. mamshuqa ( £ ) ,  G. s a h illa
sa h ín a  (X)»  G. s.~l)harbia Garra sp. ), Acáiithobramáliadlyaheñsis (# “J7
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tlban ica  is  more c lo se ly  a l l ie d  to Ĝ _ guadrimaculata o f E th iop ia , but 

the la t te r  d if fe r s ,  in  the more an te rio r position  of the anus.

Banister and Clarke (1977) wrote:

Within the tiban ica  complex, there are two species from 
northeast A fr ica  that have some s ig n if ic a n t  s im ila r it ie s  with 
Garra t ib a n ica . In Garra makiensis (Boulenger) and Garra 
ethelwynnae Menon, the vent is  close to the anal f in  and the 
body shape and co lo r pattern the same as Garra t ib a n ica .

According to Menon (1964) Garra rufa resembles Garra tiban ica  

even though they are well separated. A comparison between G. tiban ica  

and G. rufa (from the T igris-Euphrates basin) revealed s im ila r it ie s  in 

the shape and structure of pharyngeal teeth, lower and upper jaw bones. 

Overlapping values were found between these two species in  the la te ra l 

lin e  sca les, dorsal f in  branched rays and ventral f in  rays. Garra rufa 

can be separated from G. tiban ica  on a va rie ty  o f characters o f which 

the d ifference of snout shape, co lo r pattern and the number of the g i l l  

rakers on the an te rio r side of the f i r s t  g i l l  arch (20-21 vs. 8-14) are 

the most conspicuous. In G. rufa the anus is  noticeable fu rther away 

from the anal f in  than i t  is  in  G. t ib a n ica . Garra bue ttike ri can be 

d istingu ished from G. t iban ica  by a higher number o f scales around the 

le a st circumference of the caudal peduncle (18-20 vs. 14-15)* From G. 

s a h i l ia , tiban ica  can be d istingu ished by fewer dorsal f in  branched 

rays (7 vs. 8) and the co lo r of the dorsal f in .  G. t iban ica  d if fe rs  

from G. mamshuqa in  the possession of more scales around the le a s t c i r ­

cumference o f the caudal peduncle (14-15 vs. 12-13) and lower branched 

dorsal f in  rays (7 vs. 8). Garra lonq ip inn is  can e a s ily  be separated 

from G. tiban ica  by i t s  th in  body and very long paired f in s ,  while Ĝ  

barreimiae can be separated by i t s  mottled pattern and the position  of

the anus.
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Garra tiban ica  ghorensis

G. tiban ica  ghorensis is  endemic to the southern Dead Sea r i f t  

va lley . A deta iled  descrip tion  was given by Krupp (1982). This sub­

species can be d istingu ished from the nominal subspecies in  having 

la rger mental d isc , longer barbels, and fewer scales around the caudal 

peduncle (12-16 vs. 14-18). I t  would be expected that th is  subspecies 

may occur in Dead Sea drainage (Jordan) of Saudi Arabia.

Garra buetti keri

Garra bue ttike ri Krupp, 1983. Fauna of Saudi Arabia, 5 :(in  press). 

Material Examined

One f is h ,  58 mm SL, co llec ted  Ju ly , 1982, from Wadi Najran,

17° 33' N, 45° 00' E, Saudi Arabia.

Description

The body shape can be seen in  Figure 23. The snout is  blunt and 

wedge-shaped in  dorsal view, pointed in  side view. Small tubercles are 

present on the head. The mouth is  subterm inal. The mental d isc  is  

well developed, i t s  center is  covered by small p ap illa e . Large pap illae  

are present on the an te rio r and poste rio r sides. The mental d isc  is  

wider (6 mm) than long (5 mm) in  s ing le  specimen. There are 3 unbranch­

ed and 7 branched rays in the dorsal f in .  The anal f in  has 3 unbranched 

and 5 branched rays. There are 38 scales in  the la te ra l lin e . 7 scales 

above the la te ra l lin e . Between the la te ra l lin e  and the pe lv ic  f in  

o r ig in  there are 5 sca les. In the specimen examined 19 scales en c irc le  

the lea st circumference of the caudal peduncle. G i l l  rakers are short, 

weak, hooked and w idely spaced. There are 10 g i l l  rakers on the an te rio r
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Figure 23. Garra bue ttike ri (Adapted from Krupp 1983).
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side of the f i r s t  g i l l  arch. On the poste rio r side of the f i r s t  g i l l  

arch there are 17 g i l l  rakers. Proportional measurements are presented 

in  Table 17.

Coloration

Preserved specimen is  grey-brown d o rsa lly , and l ig h t  yellow-ochre 

ven tra lly .

D is tr ibu tion

According to Krupp (1983) th is  species is  w idely d is tr ibu ted  

throughout the Ar Rub1 A1 Khali drainage basin (F ig . 22).

Relationship

Garra bue ttike ri d if fe rs  from a l l  other Arabian Garra in  having 

more scales in  the la te ra l lin e ,  above the la te ra l l in e ,  and around 

the le a s t circumference of the caudal peduncle (Krupp 1983). Krupp 

considered Garra bue ttike ri to be c lo se ly  re lated to Garra tiban lca 

and Garra s a h ilia  from southwestern Arabia. Krupp derived a l l  o f them 

from A frican  Garra.

Garra barreimiae

Garra barreimiae Fowler and S te in itz .  1956. B u ll. Res. Coun. 

Is ra e l, 513(3-4):262-263.

G. barreimiae is  known only from the drainages flowing from the A1 

Akhdar Mountains to the Arabian Gulf and to the Gulf o f Oman. Based on 

the descrip tion  of Banister and Clarke (1977), large specimens possess 

a wedge-shaped snout. The snout bears d is t in c t iv e  patches of horny 

tubercles. The mental d isc is  wider than i t  is  long and more constant 

in  form than in G. tiban ica . The anus is  fu rther from the anal f in  in



Tab le  17. P ro p o r t io n a l measurements o f  G a rra  b u e t t f k e r l e xp re ssed  In th ou sand th s  o f  th e  s tanda rd  le n g th

Dra Inage
Specimen

Number TL SL BD H L 0 L UJL DO DFBL DFDL BL* CPD CFL PFL H 0 I0W S n t .L

Wadi
N a jran

1 70 58 207 241 068 052 500 121 240 052 103 172 241 552 121 121

* A n t e r io r  b a rbe l le n g th
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Garra barreimiae than in  G. t lb a n ica . There are 4 unbranched and 6 to 

8 branched dorsal rays. The anal f in  has 3 unbranched and 5 branched 

rays. The la te ra l lin e  has about 33 sca les. Ban ister and Clarke (1977) 

agreed with Menon (1964) in a lign ing  G. barreimiae with Garra ru fa , a 

w idely d is tr ibu ted  species between the Mediterranean and the T ig r is -  

Euphrates basin. They described a new subspecies, Garra barreimiae 

shawkahensis. G. b. barreiiniae is  re s tr ic te d  to drainages flowing to 

the Gu lf o f Oman and the Oasis of Baraimi. G. b. barreimiae is  r e s t r ic t ­

ed to drainages flowing to the Gu lf o f Oman and the Oasis o f Baraimi.

G. b. shawkahensis is  confined to the Wadi Shawkah which drains the 

northwest slopes of A1 Akhdar Mountains towards the Arabian Gu lf. Krupp 

(1983) considered Garra persica to be c lo se ly  re la ted to Garra barreimiae 

and Garra lo ng ip in n is .

Garra long ip inn is

Garra long ip inn is  Banister and Clarke. 1977. Oman. Jour. Studies, 

Spec. Rep. (Sc i. Results - Oman Flora and Fauna Survey): P. 137.

This species was described by Banister and Clarke (1977) from the 

V illa g e  of Saiq, Oman. Based on th e ir  descrip tion , the body is  th in  

and the paired f in s  are long. The mental d isc  is  well developed. There 

are 4 unbranched and 6 to 7 branched dorsal rays. There are 3 unbranched 

and 5 branched anal rays. The la te ra l lin e  has 29 to 31 sca les. There 

are 13—14 g i l l  rakers on the lower limb of the f i r s t  g i l l  arch. G i l l  

rakers are short and w idely spaced. The authors suggested the close 

re la tion sh ip  between th is  species, and Garra barreimiae based on the 

development of the mental d isc , the rounded shape of the snout in the 

side view and a s im ila r  anus-anal f in  distance (4-6% SL).
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Garra mamshuqa

Garra mamshuqa Krupp. 1983. Fauna of Saudi Arabia, 5 :( in  press).

This species was described by Krupp (1983) from Wadi Hadramaut and 

i t s  t r ib u ta r ie s  in  Yemen. Based on h is descrip tion, the body is  very 

slender. The snout is  more or le ss pointed in dorsal and in la te ra l 

view. The mental d isc is  very small. Only the an terio r part is  

covered by p ap illa e . P ap illa e  are not found on e ithe r the center of the 

d isc or i t s  poste rio r part. There are 3 or 4 unbranched and 7 to 8 

branched rays in the dorsal f in .  The anal f in  has 3 unbranched and 5 

branched rays. There are 34-36 scalse in the la te ra l lin e . There are 4 

or 5 scales above the la te ra l lin e . There are 12 or 13 scales around 

the le a s t circumference of the caudal peduncle. The distance between 

the vent and the anal f in  o r ig in  is  longer than in any Arabian Garra. 

Based on anus-anal d istance, Garra mamshuqa has been placed w ith in  the 

Garra rufa complex (Krupp 1983).

Garra s a h ilia

Garra s a h il ia  Krupp, 1983. Fauna of Saudi Arabia, 5 :(in  press).

This species was described by Krupp (1983) from several lo c a l it ie s  

in Yemen and southwestern drainages o f Saudi Arabia. According to 

Krupp's descrip tion , the snout is  b lunt in  side view and wedge-shaped 

in  dorsal view. The menal d isc  is  variab le  in  shape. Pap illae  are 

present on a l l  d isc  parts. The dorsal f in  has 3 or 4 unbranched and 

7 to 8 branched rays. There are 3 unbranched and 5 branched rays in 

the anal f in .  There are 33-36 scales in  the la te ra l lin e . 16-17 scales 

enc irc le  the le a st circumference of the caudal peduncle. There are 10-16 

g i l l  rakers on the lower limb o f the f i r s t  g i l l  arch. Krupp recognized 

two subspecies, G  ̂ ŝ _ s a h ilia  and Garra s a h ilia  gharbia. Garra s a h ilia
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sa h ilia  is  re s tr ic te d  to drainages flowing to the Gu lf of Aden and to the 

southern Red Sea. G. s a h ilia  gharbia is  re s tr ic te d  to the tr ib u ta r ie s  

o f the Red Sea north of Wadi Maur, 15° 45' N, 42° 42' E.

Unknown Garra

One specimen of a probable new form o f the genus Garra was co llected  

from a spring a t A1 Wastah, southwest of A1 Madinah. The body shape can 

be seen in  Figure 24. The body is  deep. The snout is  b lunt. No 

tubercles on the sides and top o f the snout. Two pa irs of short bar­

bels are present. The mental d isc  is  wider than i t  is  long (7 mm vs. 5 

mm). There are small pap illae  on the fringe  o f the an te rio r part of 

the mental d is c , but no pap illae  on the center of the d isc nor on the 

poste rio r border (F ig. 25). The caudal f in  is  forked, other f in s  are 

short. The ventral f in s  do not reach the vent. The dorsal f in  has 2 

unbranched and 7 branched rays. The anal f in  has 2 unbranched and 5 

branched rays. There are 37 scales in the la te ra l lin e .  G i l l  rakers 

are th in , short and w idely spaced. On the an te rio r side o f the f i r s t  

g i l l  arch there are 13 g i l l  rakers. On the poste rio r side of the f i r s t  

g i l l  arch there are 18. The caudal peduncle is  narrow and short. The 

pectoral f in  has 11 rays. There are 7 rays in  the pe lv ic  f in .  The 

distance between the anus and the anal f in  o r ig in  is  4.3% SL. The 

morphology o f the mental d isc  a l l ie s  th is  specimen with Garra mamshuqa. 

Some s lig h t  d ifferences are noted such as scales around the le a s t c i r ­

cumference of the caudal peduncle (14 vs. 12 in mamshuqa) . In G. 

mamshuqa the anus is  fu rther from the anal f in  than i t  is  in  th is  

speciment (4.9% SL vs. 4 .3). More specimens must be examined from 

th is  lo c a l it y  to determine the status of th is  f is h  as a new species or
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subspecies o f Garra mamshuqa. Proportional measurements are presented 

in Table 18. The major s ign ifican ce  o f th is  specimen from the Red Sea 

drainage near A1 Madinah is  that i t  represents evidence of a G. mamshuqa 

ancestoral form moving from the Wadi Hadramaut area of the southern 

Arabian Peninsula along a route leading to d is tr ib u t io n  on the Red Sea 

coast. The lo c a l it y  where the specimen was co llec ted  is  about 1500 km 

from the known d is tr ib u t io n  o f G. mamshuqa in the Hadramaut drainage.

A s im ila r  pattern o f d is tr ib u t io n  is  observed in  Barbus arab icus, 

Cyprinion acinaces, Garra t ib a n ica , and G. s a h i l ia , ind ica ting  a general­

ized d is tr ib u t io n  track occurred in re la t iv e ly  recent geological time.

The Status of Garra arabica Hora, 1921 

Garra arabica Hora, 1921 is  a dubious species (Menon 1964, A1 Kahem 

and Behnke 1983, Krupp 1983). In the nineteenth century, W. T. Blanford 

sent f is h  specimens from the Wadi Tiban drainage at the southern t ip  of 

the Arabian Peninsula to the Indian Museum. Hora (1921) named a new 

specis, Garra arab ica , reputedly on the Arabian specimens. Trewavas 

(1941) mentioned tha t she examined a cotype specimen of G. arabica and 

found i t  c lo se ly  resembled G. g o ty la , an Indian species. Menon (1964) 

examined the types o f Garra arabica and concluded that Garra arabica is  

a c tua lly  Garra nasutus, an Indian species. Ba lle to  and Spano (1977) 

examined 456 specimens from several lo c a l it ie s  of South Yemen. None 

o f th e ir  specimens resemble the description  of Garra arab ica . Krupp 

(1983) and A1 Kahem and Behnke (1983) agreed with Menon (op. c i t . )  in  

regarding G. arabica as G. nasuta. Thus, Garra arabica Hora, 1921» is  

not a v a lid  species, and i t  can be assumed that the specimens on which 

the name G. arabica is  based did not come from Arabia.



Tab le  18. P ro p o rM o n a l measurements o f  unknown G a rra  exp re ssed  In th o u sand th s  o f  the  s tanda rd  leng th*

Dra Inage
Specimen

Number TL SL BD H L 0 L UJL DO DFBL DFDL BL* CPD CPL PFL H D I0W S n t.L

Wadi
A l Wastah

1 57 46 261 283 087 065 522 174 239 065 108 196 196 543 109 109

* A n t e r io r  ba rbe l le n g th .
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Genus Acanthobrama Heckel, 1843.

Acanthobrama Heckel, 1843, in Russegger's Reisen, P. 1033 (Type:

A. marmid) .

The genus Acanthobrama Heckel is  d istinguished from other Arabian 

cyp rin ids by a keel on the b e lly  between the pe lv ic  f in  and the anus. 

Pharyngeal teeth 5.5 or 5.4; 51-108 scales in the la te ra l lin e  and 

scales without ra d ii on the an te rio r f ie ld  (Coad et a l . 1983, Goren et 

a l.  1973).

Taxonomic Outline

The genus Acanthobrama was described by Heckel in 1843 based on 

Acanthobrama marmid. Prev iously there were f iv e  known species in th is  

genus, Acanthobrama centisquama, A. marmid, A. l i s s n e r i , A. 

te la v iy en s is  and A. terraesanctae. Goren et a l.  (1973) revised the 

genus to exclude A. terraesanctae which was made the type of a new 

genus, M irogrex, d istingu ished p r in c ip a lly  by a more slender form and 

higher numbers of the g i l l  rakers (mostly 20-28 compared to 12-15 in  

Acanthobrama) . Howes (1981) synonymized Acanthobrama and Mirogrex with 

the genus R u t ilu s . Coad et a l.  (1983) regarded Mi rogrex as a synonym of 

Acanthobrama, but retained the generic status of Acanthobrama. Coad et 

a l.  (1983) described Acanthobrama hadiyahensis as a new species from the 

area of Khaybar and Hadiyah, Saudi Arabia. This was actua lly  the f i r s t  

record of the genus from the Arabian Peninsula.

D is tr ib u t io n

A ll known species of the genus except A. hadiyahensis are found in 

the T igris-Euphrates and Levant drainages. Co lle c tions made in 1977
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and 1981 extended the range of the genus to the northwestern part of 

Saudi Arabia (F ig . 22).

Acanthobrama hadiyahensis

Acanthobrama hadiyahensis Coad, A1 Kahem and Behnke, 1983. Nat. 

Mus. Can., Pub. Nat. S c i. ,  No. 2: P. 1.

Acanthobrama hadiyahensis was described by Coad et a l . (1983) 

from the area of Khaybar and Wadi Hadiyah, Saudi Arabia. Based on th e ir  

descrip tion , the dorsal f in  o r ig in  l ie s  poste rio r to the pe lv ic  f in  

o r ig in . The anal f in  o r ig in  l ie s  a t, s lig h t ly  in advance of, or 

s l ig h t ly  behind the dorsal f in  in se rtio n . The pectoral and pe lv ic  f in s  

extend beyond the pe lv ic  and anal f in  o r ig in  respective ly , in members of 

both sexes, but not a l l  in d iv idu a ls . The dorsal f in  has 3 unbranched 

and 7 branched rays. The la s t  unbranched dorsal f in  ray tapers 

gradually from a smooth, r ig id ,  thickened basal portion to a f le x ib le ,  

th in  d is ta l portion. The anal f in  has 3 unbranched and 14 to 17 

branched rays. The caudal f in  is  moderately forked and the dorsal and 

the anal f in  margins are concave. Scales are evenly d istr ibu ted  over 

the body except on the be lly  between the pe lv ic  f in s  base and the anus 

where there is  a naked keel. This keel is  formed by a fleshy protrusion 

of the b e lly  in  the absence of a median row of sca les. There is  no 

p e lv ic  a x i l la ry  sca le. Radii are re s tr ic ted  to the poste rio r f ie ld .  

There are 54-58 scales in the la te ra l lin e . There are 20-22 scales 

around the le a s t circumference of the caudal peduncle. A dark, 

m id -la te ra l band is  developed poste rio rly  becoming d iffu se  near the 

head. The m id-line  of the back is  darker than the upper flanks but a
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c le a r ly  defined median lin e  is  not present. Fin pigmentation is  

concentrated on the rays. The f in  membranes are c lea re r with the 

exception o f the basal portions o f the dorsal f in  which have scattered 

pigments. Coad et a l.  (1983) considered A. hadiyahensis to be c lo se ly  

re la ted to A. te lav iven s is  (a Levant species) which has a s im ila r  

range in  la te ra l lin e  scale number (51-60) and s im ila r  shape of 

pharyngeal teeth. Figure 26 i l lu s t r a te s  A. hadiyahensis.
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Figure 26. Acanthobrama hadiyahensis, 75 trnn SL.



FAMILY CYPRINODONTIDAE

This very large fam ily  is  commonly ca lled  "toothcarps." Fresh and 

brackish water, ra re ly  coastal marine; southeastern Canada, South American 

North America, A fr ic a , Madagascar, Southern Europe, and Southern Asia.

Eggs layers, no gonopodium. Some are annual f ish e s , with eggs that can 

avoid des iccation , thus carrying the species over dry periods (Nelson 

1976). About 50 genera with at le a s t 300 species (Nelson op. c i t . ) .

Genus Aphanius Nardo, 1827

Aphanius Nardo, 1827, Ad ria t. Ich th ., P. 438 (Type: A. fa s c ia tu s ) . 

T yp ica lly  small f is h  ( 100 m). Upper surface of the head is  

usua lly  fla ttened . Mouth is  superior spec ia lized  fo r feeding on 

surface. No barbels. No adipose f in .  Fins sp ine less. No la te ra l 

lin e . Dorsal f in  rather fa r  back, usua lly  a r is in g  in  fron t of the 

anal f in .

Taxonomic Outline

Berg (1949) recognized three subspecies o f Aphanius d isp a r;

Aphanius d ispar d isp a r, A. d. richardsoni and A  ̂ dk. sto liczkanus.

S te in itz  (1951) arranged Aphanius species in to the fo llow ing groups:

1) The d ispar group. A. d ispa r, A. fasc ia tus and A. iberus are the 

only species in th is  group.
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2) The Cypris group. This group includes A. cyp ris and sophiae.

3) The chantrei group. A. chantrei and burduricus are the only two 

species in  th is  group.

Sterba (1962) l is te d  A. d isp a r, A. d ispar r ich a rdon i, A. mento, /L. 

fa sc ia tu s , A. ib e ru s, A. chantrei and A. burduricus in  h is book "Fresh­

water Fishes o f the World." He wrote "A d e f in it iv e  c la s s if ic a t io n  of 

the members of the genus Aphanius w i l l  not be possib le u n t il more in ­

tensive studies o f geographical and environmental v a ria t ion  in  these 

w idely d is tr ibu ted  fishes have been completed." Based on genetic in te r ­

preta tions, V illwock (1982) studied the speciation o f members o f the 

96nus Aphanius and the genus Cyprinodon (New World cyprinodonts) and 

concluded that, Old World Cyprinodontids o f the genus Aphani us and New 

World representatives of the genus Cyprinodon inhab it corresponding 

environments produced by a r id  c lim ates. V illw ock , Scholl and Krupp 

(1983) described Aphanius sirhan i as a new species from Azraq Oasis,

32° 51' N, 36° 49' E, in  Jordan. They expected that th is  species might 

inhab it the Wadi As Sirhan drainages in  Saudi Arabia. Presently, 

Aphanius d ispar is  the only species o f th is  genus known from Arabia (A1 

Kahem 1980, A1 Kahem and Behnke 1983, Ban ister and Clarke 1977, Haas 

1982, Krupp 1983, and Trewavas 1941). Aphanius d ispar was found with 

American mosquitofish, Gambusia a f f in is , in  one spring at A1 Kharj,

Saudi Arabia (A1 Kahem 1980, A1 Kahem and Behnke 1983); Saadati (1977) 

pointed out that Gambusia a f f in is  had replaced Aphanius from much of i t s  

range in  Iran. Al-Dahem et a l.  (1977) discussed in te rac tion  between 

Gambusia and three species of Aphanius in  southern Iraq.
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Aphanius d ispar (Ruppell, 1828)

Widely d istribued between Northeast A fr ica  and Northwest India, 

l iv in g  in  freshwater, brackish to h ighly sa line  or marine water (Krupp 

1983). D 8-11, A 8-10, V 6-7, L .L . 25-29.

Aphanius d ispar d ispar (Ruppell, 1828)

Lebias d ispar Ruppell. 1828. A tlas zu der Reise im nord llichen

A fr ic a , fische  des rothen Meeres: 66, Red Sea.

Aphanius d ispar d ispar: Berg. 1949. Trud. Zool. 1st. Akad. Nauk

USSR, 8(4): 420.

Material Examined

a) 6 f is h ,  36-54 mm SL, co llec ted  June, 1977, from Ain A1 Kharj, Saudi 

Arabia. A1 karj c ity  is  at 24° 05' N, 47° 05' E.

b) 8 f is h ,  35-52 mm LS, co llec ted  June, 1977, from Ain Rasibe, A1 

Hufuf, Saudi Arabia. A1 Hufuf c ity  is  at 25° 2 ' N, 49° 34' E.

c) 5 f is h ,  45-58 mm SL, co llec ted  June, 1977, from Ain A1 Wame, A1 

Hufuf, Saudi Arabia.

d) 5 f is h ,  49-60 mm SL, co llec ted  June, 1977, from Ain Jabriah,

A1 Hufuf, Saudia Arabia.

e) 5 f is h ,  52-58 mm SL, co llc ted  June, 1977, from Ain A1 Bsatenat, A1 

Hufuf, Saudi Arabia.

f) 5 f is h  49-55 mm SL, co llec ted  June, 1977, from Ain A1 J la je la h , A1 

Hufuf, Saudi Arabia.

g) 5 f is h ,  38-43 mm SL, co llec ted  June, 1977, from Ain Omm Sabaah,

A1 Hufuf, Saudi Arabia.
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h) 4 f is h ,  30-45 iran SL, co llec ted  Ju ly , 1977, from Ain Modwarah, 

Khaybar, Saudi Arabia.

i)  5 f is h ,  44-49 mm SL, co llec ted  June, 1977, from Ain A1 Khdud,

A1 Hufuf, Saudi Arabia.

j)  5 f is h ,  49-55 mm SL, co llec ted  June, 1977, from Ain D a l l i ,  A1 

Hufuf, Saudi Arabia.

k) 5 f is h ,  36-47 mm SL, co llec ted  June, 1977, from Ain Omm A lee f,

A1 Hufuf, Saudi Arabia.

l)  5 f is h ,  32-37 mm SL, co llec ted  June, 1977, from Ain A1 Harrah,

A1 Hufuf, Saudi Arabia.

m) 5 f is h ,  39-43 mm SL, co llec ted  June, 1977, from Ain Bohadi,

A1 Hufuf, Saudi Arabia.

n) 5 f is h ,  4-58 mm SL, caught June, 1977, from Ain A1 Mshateiah,

A1 Hufuf, Saudi Arabia.

o) 5 f is h ,  44-54 mm SL, co llec ted  June, 1977, from Ain Barabir,

A1 Hufuf, Saudi Arabia.

p) 5 f is h ,  44-59 mm SL, co llec ted  June, 1977, from Ain Amarah,

A1 Hufuf, Saudi Arabia.

q) 5 f is h ,  41-59 mm SL, co llec ted  June, 1977, from Ain T a lib ,

A1 Hufuf, Saudi Arabia.

Descrip tion

The body shape can be seen in Figure 27. Eyes are la te ra l and 

v is ib le  in  ventral view. The eyes are s lig h t ly  protuberant. Scales 

cover the in te ro rb ita l region. The dorsal p ro f ile  is  arched in both 

sexes. The dorsal f in  o r ig in  l ie s  posterior, to the pe lv ic  f in  o rig in  

The anal f in  o r ig in  l ie s  s l ig h t ly  in  advance of the dorsal f in
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Figure 27. Aphanius d ispar, male and female
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in se rt io n . In adult males, the dorsal f in  Is twice as high as that of 

the adu lt female. In female f in s  are short and co lo r le ss . In adult 

male dorsal and anal f in  reach the base of the caudal. There are 12-20 

tricusped teeth.per jaw. The anal f in  is  longer than in female. The 

dorsal f in  has 6-9 branched rays. There are 6-9 branched rays in the 

anal f in .  There are 25-29 scales in  the la te ra l lin e . G i l l  rakers are 

re la t iv e ly  th ick , long, curved and widely spaced. There are 11-16 on 

the an te rio r side of the f i r s t  g i l l  arch. On the poste rio r there are 

16-24 g i l l  rakers. Proportional measurements and frequency d is tr ibu ion s 

data are present in Table 19 and 20.

Co loration

Dark blue speckles occur on the dorsal and anal f in s  of the male. 

Males are b r ig h t ly  colored, brown to dark blue, with numerous 

ir r id e scen t, b lu e -s ilv e r blotches in rows on the flanks and weak 

brownish transverse bars above the caudal peduncle. Dorsal and anal 

f in s  with s ilv e ry  blotches and dark spots. Pectoral and pe lv ic  are 

ye llow . Females are grey with a b lu ish  s ilv e r  sheen. Numerous 

transverse bars on the flank. Preserved specimens are blue-grey with 

dark grey bands.

D is tr ib u t io n

Aphanius d ispar is  able to to le ra te  wide va ria tion  in s a lin it y  

accounts fo r i t s  wide d is tr ib u t io n . I t  occurs in the coastal drainages 

of the Arabian Peninsula, which probably had d ire c t connection to the 

sea during the past several thousand years. The species occur in 

E th iop ia , Pa lestine , Iraq, near the Gu lf drainages of Iran and in the



Tab le  19. P ro p o r t io n a l measuremerrfs o f Aphan lus d is p a r  d is p a r  exp re ssed  In th o u sa n d th s  o f  th e  
s ta nd a rd  le n g th .

Dra inage
Specim en

Number TL SL BD H L 0 L DO AFL DFDL CFD CFL PFL VFL DFBL

A in  A lk h a r j 1 63 53 283 245 094 604 151 151 170 189 189 113 151
(A 1 K h a r j ) 2 66 54 315 278 074 556 352 481 204 222 259 204 148

3 66 53 340 283 075 566 358 472 208 225 245 189 132
4 57 47 319 277 064 553 362 447 213 234 255 213 128
5 51 43 326 302 093 674 186 209 209 209 209 140 162
6 43 36 306 278 083 639 222 222 222 250 222 139 139

Mean 57.7 47.7 315 277 061 599 272 330 204 222 230 166 143
M in . 43 36 283 245 064 553 151 151 170 189 189 113 128
Max. 66 54 340 302 094 674 362 481 222 150 259 213 162

A in  Ras 1 be 7 58 47 340 298 085 596 340 426 213 298 213 170 149
CAI H u fu f) 8 56 42 357 309 095 643 286 452 238 309 23B 167 143

9 65 52 327 288 077 558 231 423 192 269 231 19 154
10 47 37 324 297 081 568 378 432 243 297 216 189 162
11 46 35 343 343 066 571 400 429 286 286 257 171 171
12 58 46 304 326 087 652 261 283 174 217 217 130 152
13 61 50 300 300 100 640 220 220 180 200 200 100 160
14 46 36 333 333 083 61 1 250 278 194 278 222 139 167

Mean 54 .6 43.1 329 312 087 594 296 368 215 269 224 157 157
M in . 46 35 300 288 077 558 220 220 174 200 200 100 143
Max. 65 52 357 343 100 652 400 452 286 309 257 192 171

A in  A 1warn! 15 60 49 347 306 082 653 224 245 163 245 224 122 143
CAI H u fu f) 16 56 45 333 333 089 622 311 356 178 267 267 156 200

17 70 58 392 293 086 638 207 207 173 241 189 121 121
18 61 50 320 300 080 660 220 240 160 200 200 120 140
19 57 46 326 326 087 630 283 326 174 261 217 152 173

Mean 60 .8 49.6 324 312 085 641 249 275 170 243 219 134 155
M in . 56 45 293 293 080 622 207 207 160 200 189 120 140
Max. 70 58 347 333 089 660 311 356 178 267 267 156 200

-P *
Q



Tab le  19. Con tinued

Specim en
D ra in ag e  Number 7L SL B D H L O L  DO AFL

A in  Ja b r la h  20 73 60 300 300 083 617 183
(A l H u fu f) 21 65 55 291 273 073 545 345

22 68 57 333 281 088 596 281
23 67 55 327 291 091 564 255
24 59 49 306 327 102 633 224

Mean 66 .4 55.2 311 294 087 591 258
M in . 59 49 290 273 073 454 183
Max. 73 60 333 327 102 633 345

A in  A IB sa te n a t 25 65 55 327 309 091 618 200
(A l H u fu f) 26 65 53 358 321 094 660 206

27 67 58 345 345 086 603 276
28 68 56 393 357 089 625 375
29 65 52 365 346 096 675 385

Mean 66 54.8 358 336 091 636 288
M in . 65 52 327 309 086 603 200
Max. 68 58 393 357 096 673 385

A in  A l J la j e la h  30 65 53 339 283 094 566 358
(A l H u fu f) 31 57 49 327 327 102 571 408

32 66 55 273 327 091 636 200
33 62 52 288 291 096 635 192
34 65 53 283 302 094 660 189

Mean 63 52.4 302 206 095 614 269
M in . 57 49 273 283 091 516 189
Max. 66 55 229 327 102 660 408

A in  Omm Sabaah 35 52 41 293 317 098 561 366
(A l H u fu f) 36 50 43 279 341 122 683 268

37 52 43 279 341 116 628 233
38 47 38 316 342 105 658 237
39 52 41 293 317 098 585 366

Mean 50 .6 41.2 292 332 108 623 294
M in . 47 38 279 317 098 561 233
Max. 52 43 316 342 122 683 366

DFDL CFD CFL

217 167 233
382 164 218
351 175 228
291 182 218
245 163 204
297 170 220
217 163 204
382 182 233

218 182 200
226 189 225
328 224 276
446 214 268
500 212 288
344 204 252
218 182 200
500 224 288

472 189 264
489 204 265
218 145 218
212 173 231
208 151 208
320 172 237
208 145 208
489 204 265

43 171 244
220 146 219
209 139 186
237 158 211
463 171 244
314 157 221
209 139 186
463 171 244

PFL VFL DFBL

200 117 150
255 145 182
228 140 175
200 145 182
204 163 163
217 142 170
200 117 150
255 163 182

200 127 127
225 132 132
172 155 172
268 196 179
269 212 173
227 164 157
172 127 127
269 212 179

208 169 206
224 184 184
182 127 127
192 154 115
189 151 113
199 157 149
182 127 113
224 184 206

168 171 219
219 122 122
209 116 139
237 132 132
244 171 219
235 142 166
209 116 122
268 171 219



T ab le  19. Con tinued

Specim en
D ra in ag e Number 7L SL BD H L 0 L DO AFL

A in  Modwarah 40 53 43 302 302 093 628 233
(Khaybar) 41 52 45 333 267 089 556 333

42 36 30 267 300 100 633 200
43 38 31 258 355 097 645 258

Mean 44 .8 37.3 290 306 095 616 256
M in . 36 30 258 267 089 556 200
Max. 53 45 333 355 100 646 333

A in  A l Khdud 44 58 47 362 340 106 638 383
(A l H u fu f) 45 58 48 333 292 104 583 396

46 59 49 306 306 102 633 224
47 59 47 298 277 106 638 213
48 55 44 295 295 091 614 227

Mean 57 .8 47 319 302 102 621 289
M in . 55 44 295 277 091 583 213
Max. 59 49 362 340 106 638 396

A in  D a l l i 49 54 43 302 279 116 628 209
(A l H u fu f) 50 52 42 286 309 095 643 238

51 51 42 235 235 095 619 214
52 49 39 308 308 103 667 333
53 55 53 245 245 075 491 245

Mean 52.2 43.8 275 275 097 610 248
M in . 49 39 235 235 075 491 209
Max. 55 53 308 309 116 667 333

A in  Omm A le e f 54 58 47 319 298 106 596 319
(A l H u fu f) 55 54 42 309 333 119 643 357

56 50 40 300 300 125 600 400
57 50 39 333 333 128 641 333
58 46 36 306 306 111 61 1 333

Mean 51 .6 40.8 313 314 118 618 348
M in . 46 36 300 298 106 596 319
Max. 58 47 333 333 128 643 400



Tabi© 19. C on tinued

Specimen
D ra in a g e Number 7L SL BD H L 0 L DO

A in  A l H arrah 59 46 36 333 333 111 667
(A l H u fu f) 60 42 34 294 265 118 647

61 45 37 324 270 108 622
62 42 32 375 344 125 688
63 42 33 303 333 121 667

Mean 43 .4 34 .4 326 309 117 658
M in . 42 32 294 265 108 622
Max. 46 37 375 344 125 688

A in  Bohad l 64 50 42 309 309 119 643
(A l H u fu f) 65 46 39 308 308 103 589

66 56 43 349 372 116 674
67 52 42 286 286 095 643
68 41 41 293 317 098 609

Mean 51 41.4 309 318 106 632
M in . 46 39 286 286 095 589
Max. 56 43 349 372 119 674

A in  A l 69 61 58 328 293 086 586
M usha te lah 70 59 48 333 292 104 563
(A l H u fu f) 71 61 49 306 327 102 57

72 59 47 319 340 106 638
73 52 41 317 317 122 659

Mean 58 .4 48 .6 321 314 104 603
M in . 52 41 306 292 086 563
Max. 61 58 333 340 122 659

A in  B a r a b lr 74 67 54 352 333 074 629
(A l H u fu f) 75 59 48 313 313 083 625

76 51 44 273 295 091 591
77 60 50 300 300 080 660
78 53 45 289 311 089 600

Mean 58 48 .2 305 310 083 621
M in . 51 44 273 295 074 591
Max. 67 54 352 333 091 660



Tab le  19. C o n tinu ed .

Specimen
Dra Inage Number TL SL BD H L 0 L DO AFL DFDL CFD CFL PFL VFL DFBL

A in Amarah 79 66 55 309 291 073 636 200 218 182 218 182 127 109
(A l H u fu f) 80 62 59 254 237 068 508 186 203 153 169 169 102 136

81 54 44 295 295 091 659 182 227 205 273 205 114 114
82 64 50 340 320 080 620 360 520 220 260 260 200 140
83 63 49 347 327 082 633 388 469 204 245 245 204 182

Mean 61 .8 51.4 309 294 079 61 1 263 327 193 233 212 149 136
M in . 54 44 254 237 068 508 182 203 153 169 169 102 109
Max. 66 59 347 327 091 659 388 520 220 273 260 204 182

A In Ta l lb 84 69 59 322 322 085 610 322 221 203 254 220 136 169
(A l H u fu f) 85 53 42 381 286 119 619 238 238 190 238 23B 095 143

86 50 41 366 341 098 683 293 341 219 244 219 146 219
87 55 45 311 289 111 622 222 200 200 222 200 111 133
88 54 44 341 295 114 636 227 205 205 227 225 114 136

Mean 56 .2 46.2 344 307 105 634 260 241 203 237 220 120 160
M in . 50 41 311 286 085 610 222 200 190 222 200 095 133
Max. 69 59 381 341 119 683 322 341 219 254 238 146 219
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Table 20. Fréquency d is tr ib u t io n s  of meriS tic  data fo r Aphanius 
d ispar (N = 88).

T  S.D.

Scales in la te ra l l in e  25 26 27 28 29 27.1 1.1
N. specimens 8 16 25 35 4

Dorsal f in  branched rays 6 7 8 9 7.5 0.6
N. specimens 4 35 46 3

Anal f in  branched rays 6 7 8 9 8.3 0.9
N. specimens 3 15 23 47

Pectoral f in  rays 13 14 15 16 13.9 0.6
N. specimens 19 58 10 1

Pe lv ic  f in  rays 6 7 6.9 0.3
N. specimens 10 78

G i l l  rakers on f i r s t  arch;

a) an te r io r side 11 13 14 15 16 14.0 0.9
N. specimens 1 26 40 11 10

b) poste rio r side 16 17 :18 19 20 21 22 23 24 20.7 1.2
N. specimens 1 1 1 4 34 25 17 4 1
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Dead Sea Va lle y . Co lle c tions made in 1977 extended the range of the 

species to the eastern region of Saudi Arabia, A1 Kharj, and several 

springs of Khaybar c ity ,  where endemic Cyprinion occurs (F ig . 28).

Habitat and Ecology

Aphanius d ispar is  almost to ta lly  ubiquitous in a l l bodies of 

freshwater where i t  occupies a wide range of habitats d iffe r in g  in 

stream flow, water chemistry, temperature and substrate qua lity  (Haas, 

1982). I t  is  also common in  shallow stagnant or semi-stagnant waters. 

Aphanius d ispar were present in  temperatures ranging from 28.4 °C to 

38.4 °C and pH 7.4-8.0 (Haas op. c i t . ). Haas (op. c it . )  reported that 

th is  species occurs over sandy, rocky or so ft de tritu s substrates. 

Aphanius d ispar appears to prefer to spawn where there is  some water 

flow and where there are ve rt ica l surfaces provided by p lant material or 

algae-covered rocks, i t  breeds throughout the year with a probable peak 

in  the months of A p ril to June (Haas o p .c it . ) .  This species feeds 

almost constantly, e spec ia lly  in  more quiet waters, by p icking at rocks 

and other substrates. The gut of Aphanius d ispar caught in th e ir  

natural hab itat contianed u n ic e llu la r  algae and filamentous algae 

(Al-Daham et a l . 1977, Haas op. c i t . ) .  This suggets the p o s s ib il it y  of 

using Aphanius d ispar fo r b io log ica l control of filamentous algae which 

are so common in  the ir r ig a t io n  channels of the Arabian Peninsula. 

Aphanius d ispar a lso w il l take items at the surface, chase small f ish  

and eat in sect larvae. Ataur-Rahim (1981) found mosquito larvae in the 

stomach of A. d ispar, which did not appear to eat algae un til a l l the 

mosquito larvae have been consumed. Haas (1982) mention that, the 

eagerness with which mosquito larvae are eaten by Aphanius plus i t s



Figure 28. D ls tr lbu tion  o f Aphanlus d ispar (■ ) and Gambusia a f f i  ni s (★ ).
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tolerance of a wide range of water qua lity  conditions and a b il it y  to 

withstand considerable p o llu t io n  make i t  an exce llen t candidate fo r use 

as a b io log ica l control agent against mosquito-borne human disease, in 

p a rt ic u la r  m alaria. In Oman, Aphanius dispar has been introduced in 

open c is te rn s  and wells to control mosquitos and they appear to be 

reproducing successfu lly  even in wells (Haas, op. c i t . ) .  This suggests 

that i t  might be possib le to use th is  species to control mosquitos in 

Saudi Arabia, in p a rt icu la r the southwestern region.

Relationsh ips

Aphanius d ispar is  most un like ly  to be confused with any other 

species on the Arabian Peninsula. The presence of teeth in the jaws, 

and the v e rt ic a l bands on the flank and the caudal f in  separate i t  from 

i t s  sympatric species. Aphanius fasc ia tus (a circum-Mediterranean 

species) is  s u p e r f ic ia lly  s im ila r  to A, dispar but can be d istinguished 

by more rays (10-13 vs. 8-11) in  the dorsal f in .  Aphanius mento can be 

d istingu ished by the presence of fewer rays (5-6 vs. 6-7) in the pe lv ic  

f in .  Krupp (1983) concluded that A. d ispar, A. fasc ia tus and A. s irhan i 

are c lo se ly  re la ted . Krupp (op. c i t . )  claimed that A. fasc ia tus and A. 

s irhan i re ta in  more p rim itive  characters than does any other of the 

east Mediterranean species of the genus Aphanius. According to Krupp 

(1983), A. s irhan i is  the c lo sest l iv in g  re la t iv e  of Aphanius d ispar.

Aphanius d ispar richardsoni (Boulenger, 1907)

Cyprinodon richardsoni Boulenger, 1907. Fishes of the N ile : 412.

Aphanius d ispar richardsoni Berg, 1949, Trud. Zool. 1st. Akad. Nauk

USSR, 8:848.
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This species is  re s tr ic te d  to the Dead Sea r i f t  va lle y . Although 

there are few d ifferences between A. d. richardsoni and the nominal 

subspecies, the former is  mainly characterized by i t s  iso la ted  d is t r i ­

bution (Krupp 1983).



FAMILY POECILIIDAE

Fresh- and brackish water; low e levations from eastern United 

States to northeastern Argentina. F ir s t  three anal rays unbranched.

Male with elongated an te rio r anal f in  rays (gonopodium) usua lly  with 

in terna l f e r t i l iz a t io n ;  bear young a liv e  (Nelson 1976). Maximum s ize  

about 180 mm; most species are much smaller.

Genus Gambusia Poey, 1855

Gambusia Poey, Memorias, I, 1855, P. 382 (Type: Gambusia punctata).

Gunther (1880) described the genus as fo llow s: Snout not produced, 

with the lower jaw more or less prominent. Both jaws with a band of 

teeth, those of the outer series being strongest and con ica l. Scales 

are large. O rig in  of the anal f in  more or le ss  in  advance o f that o f 

the dorsa l. Anal f in  o f the male modified in to  an in trom itten t organ 

and much advanced.

D is tr ibu tion

Gambusia is  a native to southern and eastern United States of 

America, Mexico and Cuba, where i t  occurs in small lakes, canals, and 

lagoons. Co llections made in  1977 contained the f i r s t  record of the 

genus in  Arabia (F ig . 28).
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Gambusia a f f in ls

Heterandn'a a f f in is  Baird et G irard , 1853. Proc. Acad. Nat. Sc i. 

Ph il a. 6:390.

Two specimens SL 39, an 36 mm were co llec ted  from a spring in  A1 

Kharj c it y ,  24° 05' N, 47° 05' E. Gambusia a f f in is  is  a small f is h  

seldom exeeding 60 mm. The body shape can be seen in  Figure 29. There 

are 12 or 14 g i l l  rakers on the an te rio r side of the f i r s t  g i l l  arch.

On the poste rio r side o f the f i r s t  g i l l  arch there are 15 or 17 g i l l  

rakers. The dorsal f in  has seven rays. The anal f in  has 9 rays; the 

pectoral f in  has 8 or 9 rays, and the pe lv ic  f in  has 5 or 6 rays. There 

are 28 or 30 scales in  the la te ra l lin e .  Proportional measurements are 

presented in  Table 21.

Table 21* P ropo rtiona l measurements o f Gambusia a f f in is  expressed In thousandths o f the 
standard length*

Drainage
Specimen
Number TL SL BD H L 0 L 00 AFL DFDL CFO CFL PFL DFBL

Ain Al Kharj 1 43 34 265 235 088 647 235 235 147 324 176 118
2 45 36 306 250 083 639 222 194 139 306 194 111

Mean 44 35 286 243 086 643 229 215 143 315 185 115

The genus Gambusia has been introduced throughout the world to 

control the mosquito vector of malaria. A1 Kahem and Behnke (1983) 

recorded the occurrence o f Gambusia a f f in is  in  Saudi Arabia. There 

should be a general awareness in Arabia concerning the potentia l 

danger that in troductions of exotic species have fo r native species
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Figure 29. Gambusia a f f i n is , female and male.
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and fo r d isruptions o f ecosystems. Thus, i t  is  important to complete 

a comprehensive survey of Arabian fishes to document the occurrence 

and status of a l l  native species in  order to better protect them from 

hab itat destruction and non-native f is h  in troductions. The native 

f is h  Aphanius d ispar can act as an e ffe c t iv e  b io log ica l control fo r 

mosquitoes. Saadati (1977) pointed out that Gambusia a f f in is  had 

replaced Aphanius from much of the range in Iran. Almost everywhere 

that Gambusia has been introduced, i t  has gradually wiped out most 

or a l l  o f the smaller native mosquito-destroying species (Myers 1965). 

In an a r t i f i c ia l  pools experiment, Huribert et a l . (1972) found that 

Gambusia a f f in is  g rea tly  reduced r o t if e r ,  crustacean, and insect 

populations and thus permitted extraordinary development of phyto­

plankton populations. AT-Dahem et a l.  (1977) discussed in te rac tion  

between Gambusia and three species of Aphanius in  southern Iraq. In 

the fu ture, I strong ly urge that native species should be given 

p r io r it y  fo r  in troductions.



DISCUSSION

A to ta l o f 326 specimens were examined from d iffe re n t lo c a l it ie s  

o f eastern, southeastern, northwestern and southwestern Arabia. Col­

le c tion s  made in  1977 and 1981, although re s tr ic te d  to Saudi Arabia, 

represent one o f the most extensive sampling of freshwater fishes yet 

made from the Arabian Peninsula. The greatest concentration of fresh ­

water fishes in  Arabia occurs in  the coastal drainage basin. The reason 

fo r th is  is  that the range of mountains running p a ra lle l to the coast 

causes enough r a in fa ll to maintain several permanent wadis (Banister 

and Clarke 1977). The freshwater f is h  fauna of Arabia is  presumed to 

consist o f iso la ted  remnants of a once more extensive, heterogeneous 

fauna (Banister and Clarke op. c i t . ) .

The fo llow ing species and subspecies are recognized by the author: 

Barbus apoensis, Barbus exu latus, Barbus arab icus, Cyprinion acinaces 

acinaces, Cyprinion acinaces h i j a z i , Cyprinion mhalensis, Garra 

tiban ica  t ib a n ica , Garra tiban ica  ghorensis, Garra b u e t t ik e r i, Garra 

mamshuqa, Garra s a h ilia  s a h i l ia , Garra s a h ilia  gharb ia, Garra barreimiae 

barreim iae, Garra Barreimiae shawkahensis, Garra lo n g ip in n is , 

Acanthobrama hadiyahensis, Aphanius d ispar d isp a r, Aphanius d ispar 

richardsoni and Gambusia a f f in is . Undescribed species o f Barbus, 

Cyprinion and Garra are recorded. The existence of Cyprinion 

microphthalmum and Cyprinion watsoni in  Arabia is  questionable.

Cyprinion muscatensis is  recognized as a f u l l  species.
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Although no f is h  co lle c t io n s  have yet been made in  vast regions 

o f Arabia and much is  yet to be learned, some general conclusions can 

be made. I t  appears that the o r ig in a l A frican  f is h  fauna ex is ting  up 

to the time o f the in it ia t io n  of the Red Sea r i f t  in  the Miocene were 

completely e lim inated. A ll species of primary freshwater fishes known 

from Arabia are endemic species. This fa c t ind icates long is o la t io n .

The genus Cyprinion is  o f A s ia t ic  o r ig in  and is  represented by two, 

possib ley three or four, (depending on v a l id it y  o f Cyprinion muscatensis 

and Khaybar species) endemic species. Howes (1982) synonomyized the. 

genus Semiplotus with the genus Cyprin ion. Furthermore, he concluded 

that Ĉ _ acinaces is  the c lo sest liv in g  re la t iv e  o f m ile s i, and both 

are the sister-group o f a l l  other Cyprin ion. However, Krupp (1983) 

doubted Howes' rev is ion  fo r  several reasons. I t  is  probable that C. 

acinaces and C. mhalensis are the re su lt o f divergence from a common 

ancestor in  Arabia. The ancestral species is  assumed to have moved 

across the Arabian Gu lf from Iran during an ea rly  period of low ocean 

leve ls  and a Gu lf freshwater environment. Cyprinion muscatensis native 

to Oman appears to represent the most recent derived form from the 

ancestral species that moved across the Gu lf during a la te r  g la c ia l 

epoch and did not have the opportunity to disperse eastward from Oman.

The genus Garra, a lso of A s ia t ic  o r ig in , crossed the Arabian 

Peninsula to become estab lished in  northeast A fr ica . Garra is  repre­

sented by s ix ,  possib ly seven, known endemic species. Menon's record 

of G. tiban ica  in  Somalia is  doubted (A1 Kahem and Behnke 1983, Krupp 

1983). I t  is  probable that eastern and southeastern Arabian Garra 

are the re su lt of divergence from a common ancestor in  Arabia. The 

ancestoral species is  assumed to have moved across the Arabian Gulf
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from Iran perhaps s im ila r  to C. muscatensis during a la te r  g la c ia l epoch 

and did not have the opportunity to disperse westward to southwestern 

and western Arabia. Western and southwestern Arabian Garra probably are 

derived from an ancestral stock d ispersing from A fr ica  to Arabia s im ila r  

to B. arabicus o r ig in . Gû  tiban ica  dispersed from the south to the 

southern Dead Sea Va lley  probably during Pleistocene times.

The genus Barbus is  most abundant in  i t s  region o f o r ig in , the 

o rien ta l region (S te in itz  1954). Ban ister (1980) d ivided Mesopotamian 

Barbus in to  two stocks: a. European stock with a c y lin d r ic a l body, 

small scales and serrated dorsal spine, and an Afro-Indian stock with 

compressed body, large scales and smooth dorsal spine. Based on 

B an is te r's  conclusion, a l l  Arabian Barbus belong to the Afro-Indian 

stock. The three, probably four, endemic species of Arabian Barbus 

suggest two ancestral o r ig in s . EL. apoensis and B. exulatus are most 

probably derived from an ancestor associated with the B. canis-B. luteus 

group invading from the north (Jordan R.) or from the east (T ig r is -  

Euphrates or Mond R .). B. arabicus is  most l ik e ly  derived from an 

ancestral member o f the Barbus intermedius complex, invading across 

the southern end of the Red Sea during a period of freshwater connec­

tions from northeast A fr ica .

Acanthobrama is  a lim ited  genus, both in  area occupied and in 

number o f species and is  of A s ia t ic  o r ig in  (S te in itz  1954). Acathobrama 

is  represented only by one known endemic species in Arabia, Acanthobrama 

hadiyahensis. This species seems c le a r ly  derived from an ancestor 

which invaded the western Arabian Peninsula from the Jordan R iver 

basin, s im ila r  to the ancestral Barbus g iving r is e  to Barbus apoensis 

and exu latus. Banarescu and Nalbant (1982) reviewed the noemacheiline
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loach (Cobitidae) species of the Jordan R iver drainage. I t  would be 

expected that cob it id  fishes from the Jordan basin also had the oppor­

tun ity  to disperse to the Red Sea drainage o f Saudi Arabia. Thus, 3 

major invasion routes can be postulated to explain present d is tr ib u t io n  

and speciation of primary freshwater species on Peninsula.

1. Across Arabian Gu lf from Iran (G. barreim iae, G. lo n g ip in n is , a l l  

Cyprin ion) .

2. Northeast A fr ica  (B. arab icus,a t ib an ica , G, b u e t t ik e r i, G.

. mamshuqa, G. s a h i l ia ) .

3. Jordan R iver (B. apoensis, B. exu latus, A. had iyahensisj.

Aphanius d ispa r, because of i t s  a b i l i t y  to disperse through sea­

waters, does not represent ancient r e l i c t  populations divergent from 

the parent species. The present d is tr ib u t io n  of Aphanius is  assumed to 

be of la te  Pleistocene o r ig in , when presently iso la ted  in terna l basins 

had d ire c t ou tle ts  to surrounding seas.

In Arabia, no f is h  co lle c tio n s  have yet been made from Ar Rumah,

As Sirhan and Euphrates basins. The other basins have not been exten­

s iv e ly  sampled. Much is  yet to be learned on the freshwater fishes of 

the Peninsula.

Ichthyo log ical studies can be of c r i t ic a l  s ign ifican ce  fo r in te r ­

pretation o f the c lim a tic  and hydrographic h is to ry  of the country.

A lso, freshwater f is h  can become a more important part of the Arabian 

economy by increasing the supply o f prote in , by providing recreationa l 

and e sthe tic  values and perhaps as b io log ica l control agents. However, 

in troductions of non-native species without su itab le  planning and evalu­

ation of a l l  possib le ram ifica tions can cause eco log ica l catastrophies. 

U t il iz a t io n  of native fishes to serve national in te rests  should be
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given p r io r ity .  My study on the freshwater f is h  fauna of Saudi Arabia 

emphasizes the need fo r a national awareness to preserve a l l  native 

plants and animals and develop an environmental conscience to protect 

the nation 's b io log ica l heritage. The ra tiona le  fo r the conservation 

of species w i l l  be elaborated in  more d e ta il in  the follow ing section 

on conservation.



SECTION TWO. CONSERVATION



THREATS TO CONTINUED EXISTENCE

Conservation and surv iva l of endemic Arabian freshwater fishes 

depends on proper water management and the preservation of oasis 

environments. However, springs are the most endangered environments 

in  Arabia and already I observed desiccation of springs. In A lu la  

C ity , my home v illa g e  (26° 37' N, 37° 52' E), there were 35 springs.

When I v is ite d  the area in 1981, a l l  o f them were dry. The same 

s itu a tion  occurred at A1 Jawf and other c it ie s  in  Saudi Arabia. Well 

d r i l l in g  is  responsible fo r such desiccations. Pumping water from 

springs at A1 Hasa Oasis has re s tr ic te d  Aphanius d ispar to very poor 

swampy habitats (person, obs.). One specimen of a probable undescribed 

species o f Cyprinion was co llected  from an unnamed spring in Khaybar 

C ity  in  1977. When th is  hab itat was re v is ite d  in 1981, the spring was 

dry. Thus, Arabian endemic species are threatened due to many competing 

uses of water. The sparse natural waters of Arabia are under increas­

ing impact from urban, ag r icu ltu ra l and in d u s tr ia l demands. The th ird  

development plan of Saudi Arabia c a lls  fo r  national water development 

with consideration fo r water qua lity  and quantity in  re la t io n  to pub lic 

health standards and fo r industry and ag ricu ltu re , but water needs fo r 

any aspect of environmental conservation are ignored. To meet increas­

ing demands, the development plan c a lls  fo r more wells to be d r i l le d .  

More la rge-sca le  ir r ig a t io n  projects and dams are planned fo r rapid
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implementation. Nomadic people have been responsible fo r the destruc­

tion  o f woodland and other types of p lant cover, p a r t ic u la r ly  in the 

A s ir  region, due to overgrazing, farming and charcoal burning (Landers 

1981, Duba 1980). Observations in  Iran have shown that devegetation 

severely a ffec ts  the hydrological regime with consequent destruction 

of f is h  habitats (Coad, 1980). Thus watershed management is  necessary 

to protect and restore water resources in Arabia. Six species o f fresh ­

water fishes have been introduced in to  Arabia (A1 Kahem and Behnke 1983, 

Krupp 1983). During my v is i t  to f is h  rearing ponds at Riyadh, Saudi 

Arabia, in  1981, a f ish e ry  consultant fo r the Saudi Arabian National 

Center fo r  Science and Technology informed me that they are planning 

to introduce the common carp, Cyprinus ca rp io , and t i la p ia ,  T ila p ia  

n i lo t ic a , in to  Wadi Jizan dam. There should be a general awareness in 

Saudi Arabia concerning the potentia l danger that in troductions of 

exotic species have fo r native species or fo r d isruptions o f the 

ecosystem. Barbus arabicus is  recorded in th is  rese rvo ir. Thus, EL_ 

arabicus and other native f is h  species a-re the most appropriate since 

they have adapted to the environment fo r thousands of years. Exotic 

fishes from another continent or even from a d iffe re n t drainage basin 

may introduce disease or parasites to which nativefishes are i l l -  

adapted, thus causing a d ra s tic  reduction in  the population (Coad,

1980). Non-native species w i l l  probably prove to be serious predators 

or competitors of native fishes . Observations in  other countries have 

shown that in troduction o f Gambusia is  destructive not only to f is h  of 

s im ila r  and smaller s izes but a lso to la rger fishes since Gambusia 

w il l eat th e ir  eggs and young (Myers 1965, Hurlbert et a l . 1972,
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Coad 1980). Although pestic ide  poisoning o f Arabian fishes has not 

been documented, the hazard is  expected. Mishandling of pestic ide  

app lica tions are not uncommon in  ag ricu ltu ra l areas of Saudi Arabia 

(personal obs.).



RATIONALE FOR THE CONSERVATION OF SPECIES

Freshwater fishes o f Arabia are re s tr ic te d  to the few remaining 

hab itats su itab le  fo r th e ir  su rv iv a l. A ll endemic species e x is t  in 

the coastal drainage basin. Freshwater fishes of Arabia are facing 

threats o f probable ex tin c tion  because of encroachment on the hab itat 

by man fo r economic gain. National awareness is  urgent and necessary 

to preserve a l l  native plants and animals and develop an environmental 

conscience to protect the Arabian b io log ica l heritage. Legal protection 

fo r threatened species is  the goal to be atta ined. For th is ,  a basic 

fa c t must be recognized- In Arabia, a l l  laws must be based on the Qu'ran 

(The G lorious Book) and the Sunnah (Prophet's teachings). Any conser­

vation law must have a basis in  the Quran and the prophet's teaching.

As we rap id ly  advance in to  the technological era, we probalbe are 

in creas ing ly  underestimating the f in it e  nature of our resources and 

the extreme f r a g i l i t y  of the natural environment upon which we depend so 

completely. A greater e f fo r t  should be made to develop an environmental 

conscience. In order to do th is  the question must be asked: "Why 

should be conserve?" I examine several well-reasoned arguments fo r the 

preservation of species and habitats that address th is  broad question.

I found a so lid  basis in  Islam ic teaching fo r conservation laws and a 

conservation e th ic  that gives due consideration to the preservation of
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a l l  l i f e  and fo r a c r i t ic a l  evaluation of short term gains vs. long term 

losses in regards to man's impact on the environment. The Islam ic 

concept of the re la tion sh ip  of man to God and nature is  based on the 

oneness of man and nature. Man's stewardship of the earth granted by 

God, basic r igh ts  granted by God to a l l  l iv in g  things, and man's duty to 

carry out God's w il l form the basic precepts fo r a conservation e th ic .

Moral and Re lig ious B e lie fs

The presupposition with which Islam sta rts  is  that of God as the 

u ltim ate unity which stands behind and sustains the m u lt ip lic ity  

apparent to our eyes (Dar 1979). A great example of th is  view is  found 

in  Abraham's fa ith . According to the story re lated in  the g lorious 

Qur'an, Abraham is  a man who is  steadfast in  h is fa ith  in God despite 

a l l the tr ib u la t io n s  and t r ia ls  he has to undergo; he has submitted 

h im self uncond itiona lly  before God, and does what God orders him to do 

unhes ita ting ly . The Qur'an re fers to h is to ta l submission:

"Behold! h is Lord said to him: Bow thy w ill to Me. He 
said: I bow my w il l  to the Lord and cherisher of the 
universe." (S.* Bagara, V*. 131).**

I t  was fo r th is  reason that the Qur'an describes him as the friend  of 

God and the leader of humankind. Nothing is  c lea re r than the fo llow ing 

verse:

*S means Sura = Chapter; V* means verse.

**A11 verses used in  th is  text are taken from the G lorious Qur'an 
transla ted  ( i.e .  the meanings) in  1977 by A. Yusuf A l i and published by 
American Trust Pub lica tions, U.S.A.
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"And remember that Abraham was tr ie d  by h is Lord with certa in  
commands, which he f u l f i l le d .  He said: I w i l l make thee an 
Imam to the nations. He pleaded: And also Imam to my 
o ffsp ring ! He answered: But my promise is  not w ith in  the 
reach of ev il-doers" (S. Bagara, V. 124).

He gained knowledge of God through observation of the Kingdom of the 

heavens and earth: "So also did we show Abraham the power and the laws 

o f the heavens and the earth, that he might with understanding have 

certitude" (S. An'am, V. 75). Abraham asserted: "For me, I have set my 

face, f irm ly  and t ru ly ,  toward Him who created the heavens and the 

earth, and never sha ll I give partners to God" (S. An'am, V. 74). 

According to the Qur'an, the God of Abraham has fu l l  control of the 

world and H£ determines the course of events in order to fu rther His 

purpose and design in which man occupies a place of honor (Dar 1979). 

Abraham's God created the world with a purpose and has the welfare of 

mankind always before him (Dar 1979). This re la tion sh ip  is  the 

p e cu lia r ity  of Islam, which inherited  the tra d it io n  of the Abrahamic 

presupposition. E th ics fo llow s as a matter of course from th is  

conception of God — i t  leaves behind a l l moral theories based on 

happiness or perfection , though what is  true in  these theories is  

contained in  the eth ics based on th e is t ic  presupposition (Dar op. c i t . ).

According to the Qur'an the be lieve r in  the unity of God (=

Tawheed) can never be narrow-minded or sh r ive lle d  in outlook. He 

believes in  a God who is  the creator of the heavens and the earth, the 

master of the East and the West and the sustainer of the entire  

universe. He looks upon everything in  the universe as belonging to the 

same Lord whom he himself belongs to. The be liever knows that A llah  

(God) alone is  the possessor of a l l  power, and that besides him none can
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benefit or harm a person, or provide fo r h is needs, or give and take 

away l i f e ,  or w ield authority or in fluence. A be lieve r never becomes 

proud, haughty or arrogant. The boisterous pride of power, wealth and 

worth can have no room in h is heart, because he knows that whatever he 

possesses has been given to him by God, and that God can take away ju s t  

as He can give (Maududi 1977).

The b e lie f  in  the unity of God creates in humans the consciousness 

that unless man liv e s  r ig h t ly  and acts ju s t ly  he cannot succeed. The 

be lieve r has firm  fa ith  in  God who is  the master of a l l the treasures of 

the earth and the heavens whose grace and bounty have no l im it  and whose 

power is  in f in it e .  The be lieve r in  Tawheed creates an a ttitude  of 

peace and contentment, purges the mind of the subtle passions of 

jea lousy, envy and greed, and keeps away the ideas of resorting to base 

and un fa ir means fo r achieving success. The most important e ffe c t o f 

Tawheed i s  that i t  makes man obey and observe God's law. One who has 

b e lie f  in  i t  is  sure that God knows everything hidden or open and is  

nearer to him than h is own jugu la r vein. We can hide from everyone, but 

we cannot hide anything from God; we can evade everyone, but i t  is  

impossible to evade God's g rip . The firm er a man's b e lie f  in th is  

respect, the more observant w i l l he be of God's commands; he w il l  shun 

what God has forbidden and he w ill carry out h is behests even in 

so litude  and in darkness, because he knows that God's po lice  never 

leave him alone, and he dreads the court whose warrant he can never 

avoid (Maududi op. c i t . ). Thus the teachings of our Prophet Muhammad 

(God's b lessings be upon him) firm ly  ind icate  that fa ith  in one God is  

the most important and fundamental p r in c ip le .
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The g lorious Qur'an is  regarded by Muslims as the main source of 

th e ir  re lig io n , laws and way of l i f e  (Tahir 1977). The Qur'an and the 

Sunnah are the sources fo r guidance to any problem to be solved. The 

g lorious Qur'an contains fundamental p r in c ip le s  fo r the regulation of 

human l i f e .  The Qur'an enumerates those basic laws in  the l ig h t  of 

which man may exercise h is reasoning fa cu lty , deciding what he must 

do as an ob liga tion , what he may or may not do in h is d iscre tion  and 

what he must forebear. The en tire  e d if ic e  of Islam ic law, sociology and 

morals has been b u i lt  by ju r is t s ,  theologians and in terpre te rs in the 

l ig h t  of these basic p r in c ip le s  of the Qur'an (Tahir 1977).

In Islam the inseparable lin k  between mankind and nature, and also 

between the sciences of nature and re lig io n , is  to be found in the 

Qur'an i t s e l f ,  the D iv ine Book which is  the word of God (Nasr 1968). As 

such the Qur'an is  both the source of the reve lation  which is  the basis 

of re lig io n  and that macrocosmic revelation which is  the universe. Both 

mankind and nature are created by God. By refusing to separate man and 

nature completely, Islam has preserved an in tegra l view of the universe 

and sees in  the a rte rie s  of the cosmic and natural order the flow of 

d iv ine grace (Nasr op. c i t . ) .  Man seeks the transcendent and the 

supranatural, but not against the background of a profane nature that is  

opposed to grace and the supranatural. From the bosom of nature man 

seeks to transcend nature and nature i t s e l f  can be an aid in th is  

process, provided man can learn to contemplate i t ,  not as an independent 

domain of re a lity  but as a m irror re fle c t in g  a higher re a lity ,  a vast 

panorama of symbols which speak to man and have meaning for him (Nasr 

op. c i t . ) .  L iv ing  and non-liv ing  beings are termed in the Qur'an as 

"signs of God":
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"Behold! In the creation of the heavens and the earth; In the 
a lte rna tion  of the night and the day; In the s a ilin g  of the 
ships through the ocean fo r the p ro f it  of mankind; In the 
ra in  which God sends down from the sky; and the l i f e  which he 
gives therewith, to an earth that is  dead; in  the beasts of 
a l l  kinds that He scatters through the earth; In the change 
o f the winds, antf the clouds which they t r a i l  l ik e  th e ir  
slaves between the sky and the earth; Here indeed are signs 
fo r  a people that are wise" (S. Bagara, V. 164).

A l i  (1977:64) in  h is comments on th is  verse wrote

"This magnificent nature passage stands out l ik e  a h i l l  in a 
landscape, enhancing the beauty of our view, and preparing us 
fo r  the every-day laws and ordinances which fo llow . Note it s  
l i t e r a r y  arch itecture . God is  one; and among His wondrous 
signs is  the unity of design in the widest d ive rs ity  of 
nature. The signs are taken from the features of beauty, 
power, and u t i l i t y  to man h im self, and lead up to an appeal 
to man's own in te llig en ce  and wisdom. We begin with the 
g lory of the heavens and the earth, the wide spaces covered 
by man's imagination, remote and yet so near to h is own l i f e .  
The most s tr ik in g  every-day phenomenon resu lt ing  from the 
in te rre la t io n s  of the heavens and the earth is  the 
a lte rna tion  of day and n ight, regular and yet changing in 
duration with the seasons and thé la titudes of our globe.
The night fo r re st, and the day fo r work; and we can think of 
the work in  terms of nature's beauty; the sta te ly  ships 
s a ilin g  through the ocean, fo r communications and merchandise 
between men. The seas thus serve us no less than the land, 
and the give-and-take between sea, sky, and land is  further 
exemplified by the ra in . The ra in  leads to the f e r t i l i t y  of 
land, and here we are reminded of the contrast between the 
w in te r 's  death of nature and her re v iv if ic a t io n  in the 
spring. Here we are reminded of ag ricu ltu re  and the use we 
make of c a tt le  and a l l  kinds of liv in g  creatures. The word 
transla ted  'beasts' has a wide meaning, includ ing crawling 
creatures, insects, e tc. — a l l  contributing to the round of 
nature 's operations. This leads us on to the wonderful 
winds, the region of the a ir ,  which man is  ju s t  beginning to 
explore and navigate. The person ified  winds drive the clouds 
in  the sky. Here is  another aspect o f clouds besides that of 
g iv ing  ra in . The fleecy clouds are things of sunset beauty; 
a t the mid-day they temper the glare of the sun; at a l l times 
the a ffe c t rad iation  and other processes going on in the sky. 
So we come back to the sky, rounding of the argument, and 
co rre la t in g  our human l i f e  with the w ill and power of God, i f  
we had the wisdom to see!"
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The creation of man is  termed in the Qur'an as the appointment of 

the Viceroy of God on earth:

"Behold, thy Lord said to the angels: I w i l l  create a 
vicegerent on earth. Thy said: W ilt thou place therein one 
who w i l l  make m ischief therein and shed blood? — w h ils t we 
do celebrate they praises and g lo r ify  thy holy name?" He 
said: "I know what ye know not." (S. Bagara, V. 30).

Man therefore occupies a p a rt icu la r position  in th is  world. Thus 

according to the Islam ic world view, God created the earth and heavens 

fo r the use of man. But man has to work in accordance with the code of 

e th ics  provided w ith in  the system, or else in  the case of deviations, 

man earns God's wrath: "Then we made you heirs in the land a fte r them, 

to see how ye would behave" ($. Yunis, V. 14). Thus Islam recognizes 

that man by v irtue  of h is creation is  a superior being, but at the same

time he has been made responsible fo r any departure in h is behavior from

the ways la id  down by God (Zaid i 1981). As discussed previously, man is

the viceroy of God on earth, so he is  the instrument of h is W ill.  Grace

and ju s t ic e ,  are inherent factors manifested in h is W ill and in tention  

(Za id i 1981). God describes the Prophet Muhammad (Peace be upon him) as 

a person of great character, "Khulg": "And thou standest on an exalted 

standard of character" (S. Qalam, V. 4).

I t  is  th is  Khulg of the Prophet (Peace be upon him) that sets the 

standard fo r the eth ica l excellence, which we must s tr iv e  to achieve as 

well as possib le , and i t  is  th is  character that must govern the 

dec is ion -action  processes in  a l l spheres of l i f e  includ ing our 

in te rac tion  with the environment (Zaidi 1981). I t  is  worth remembering 

that the basis of the Prophet's (Peace be upon him) character is
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ju s t ic e ;  and ju s t ic e  has no meaning without p iety ("Taqwa") and 

knowledge. Thus, ju s t ic e , p ie ty and knowledge are the core concepts on 

which Islam ic adm in istrative p o lic ie s  must be formulated, the p o lic ie s  

which manifest obedience to God. As the Caliphate A l i puts i t :

"Islam means obedience to God; obedience to God means having 
sincere fa ith  in Him; such a fa ith  means to believe in His 
power; a b e lie f  in H is power means recognizing and accepting 
His majesty; acceptance of His majesty means f u l f i l l i n g  the 
ob liga tion s la id  down by Him; and fu lf il lm e n t  of ob ligation  
means action" (Zaidi op. c i t . ) .

Thus, fa ith  in  Islam means action, action which must be 

administered w ith in  the framework of the character of the Prophet (Peace 

be upon him), whose obediance is  in fa c t obedience to God, who orders 

obediance to D iv ine leadership as well (Zaid i op. c i t . ) ;  and th is  is  

c le a r ly  stated in the fo llow ing verse: "He who obeys the Apostle, obeys 

God; but i f  any turn away, we have not sent thee to watch over th e ir  

e v il deeds (S. Nisaa, V. 80).

W ithin such a matrix of decis ion-action  processes, the main causes 

leading to the undesirable e ffects  of man's in te raction  with the 

environment l ik e  greed, extravagance, ignorance, careless use of 

technology, and mismanagement of resources can be properly contro lled  

(Zaid i op. c i t . ) .  Every Muslim is  required to observe P ie ty  in a l l 

kinds of decision and action (Zaid i op. c i t . ) .  Thus i t  is  worth 

remembering the fo llow ing verse:

"0 ch ild ren  of Adam! We have revealed unto you raiment to 
conceal your shame, and splendid vesture, but the raiment of 
re s tra in t  from e v il [Taqwa], that is  best. This is  of the 
reve lations of A llah ; that they may remember" (S. A 'ra f ,  V.
26).
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Worship in  Islam is  not re s tr ic te d  to the purely devotional 

p ractices (prayers, fasting) but extends over the whole of man's 

p rac tica l l i f e  as well (Asad 1979). Thus our actions must be performed 

as acts of worship. Every ind iv idua l Muslim has to regard himself as 

personally responsible fo r a l l  happenings around him and to s tr iv e  fo r 

the establishment of r ig h t and the abo lit ion  of wrong at every time and 

in  every d ire ction  (Asad op. c i t . ) .

A sanction fo r th is  a ttitude  is  to be found in the verse of the 

Qur'an: "You are the best community that has been sent forth to 

mankind: You enjoin ing what is  r ig h t, forbidding what is  wrong, and 

be liev ing  in  God" (S. A l- i- 'im ra n , V. 110). Here moral knowledge 

autom atically forces moral re sp o n s ib ility  upon man (Asad op. c i t . ) .  In 

the quest of maximizing benefits from h is environment, man has had an 

exce llen t record (Zaid i 1981). However, in the process, man has also 

created serious environmental d isruptions. Freshwater and marine 

resources are of great importance, seen as p o ten tia lly  p ro fita b le . Man 

has always harvested the sea, but with h is s k i l l  and modernized 

technology, populations of blue whale, tuna, sardine and anchovies 

have been depleted (Simmons 1981).

I t  is  worth mentioning here the Islam ic a ttitude  toward natural 

resources (inc lud ing  fish )  as seen by a well known Islam ic scholar; 

Sayyid A bul A 'la  Maududi. Maududi (1977:112-115) wrote:

"Man has been endowed with countless powers and fa cu lt ie s  and 
providence has been very bountifu l to him in  th is  respect.
He possesses in te l le c t  and wisdom, w il l and v o lit io n , 
fa cu lt ie s  of s igh t, speech, taste , touch, and hearing, powers 
o f hands and fee t, passions of love, fear and anger and so 
on. His very l i f e  and success depend upon the proper use of 
these powers fo r the fu lf ilm en t of h is needs and 
requirements. These God-given powers are meant fo r h is
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serv ice and unless they are used in fu l l  measures l i f e  can 't 
become worth liv in g .  God has also provided man with a l l 
those means and resources which were needed to put h is 
natural fa cu lt ie s  to function and to achieve to fu lf ilm en t of 
h is  need h is environment and surroundings contain resources 
o f every description; resources which he uses as means fo r 
the achievement of h is ends. These powers and resources have 
been conferred upon you so that they may be used fo r the good 
of others. They have been created fo r your good and are not 
meant to harm and destroy you. Their function is  to enrich 
l i f e  with good and v irtue  and not to throw i t  in to  jeopardy. 
Thus the proper use of these powers is  that which makes them 
bene fic ia l to you, and even i f  there be some harm, i t  must 
not exceed the unavoidable minimum. That alone would amount 
to the proper u t i l iz a t io n  of these powers. Every other use 
which re su lts  in waste or destruction would be wrong, 
unreasonable, and uncalled fo r. I f  your actions harm others 
and make you a nuisance to them, that would be a shear fo l ly  
and an u tte r misuse of God-given powers. Or i f  you waste the 
resources, spo il them fo r nothing or destroy them, that too 
would be a gross mistake. Such a c t iv it ie s  would be 
f la g ra n tly  unreasonable, fo r i t  is  the human reason which 
suggests that destruction and in ju ry  must be avoided and the 
path of gain or p ro f it  be pursued. And i f  any harm be 
counted, i t  must be only in  such cases where i t  is  ju s t 
unavoidable. Any deviation from th is  would be evidently a 
wrong course. Those who knowingly misuse th e ir  powers and 
resources and through th is  misuse waste the resources, in ju re  
th e ir  own v ita l in te res ts  and cause harm to other people. 
Those who in ten t io n a lly  misuse th e ir  powers are wicked and 
evil-mongers and deserve the powerful club of law fo r th e ir  
control and reform. Those who e rr because of ignorance need 
proper knowledge and guidance so that they see the r igh t path 
and make the best of th e ir  powers and resources. And the 
code of behavior —  the shariah —  which God has revealed to 
man f u l f i l s  th is  very need. The Shariah s tipu la tes the law 
of God and provides guidance fo r the regulation of l i f e  fo r 
the best in te rests  of mankind. Its  objective is  to show the 
best way to man and provide him with the ways and means to 
f u l f i l l  human needs in the most successful and most 
bene fic ia l way. Man should use them in such a way that he 
and h is fe llow  human beings may reap handsome prizes from 
them and should never in ten t io n a lly  or un in ten tiona lly  be of 
any harm to God's creation .

The fundamental p r in c ip le  of the law is  that man has the 
r ig h t and in  some cases i t  is  h is bounden duty, to f u l f i l l  
a l l  h is genuine needs and desires and make every conceivable 
e f fo r t  to promote h is in te rests  and achieve success and 
happiness, but (and i t  is  an important but) he should do a l l 
th is  in such a way that not only the in te rests of other 
people are not jeopardized and no harm is  caused to th e ir  
s tr iv in g s  towards the fu lf ilm en t of th e ir  r igh ts  and duties, 
but there should be a l l possib le socia l cohesion, mutual
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assistance, and cooperation among human beings in the 
achievement of th e ir  ob jectives. In respect of those things 
in  which good and e v i l,  gain and loss are in ex tr icab ly  mixed 
up, the tenet of th is  law is  to choose l i t t l e  harm for the 
sake of greater benefit and s a c r if ic e  a l i t t l e  benefit fo r 
avoiding a greater harm. This is  the basic approach of the 
Shariah.

Islam has strongly forbidden any action which causes harm to 
other people and becomes a source of menace to society.
Islam does not want a man to become so s e lf is h  and 
se lf-centered  that fo r the attainment of a few charms of the 
mind and body he unashamedly a ssa ils  the r ig h t of others and 
v io la te s  a l l  sanctions of m ora lity ."

Chapra (1979) emphasized that i f  the ind iv idua l hurts the in te res ts  

o f others, then re s tr ic t io n s  can and should be imposed on him. A ll 

ju r is t s  allow re s tr ic t io n s  to be imposed i f  th is  prevents in ju ry  to 

other or safeguards pub lic in te re s t. Social welfare has a place of 

absolute importance in  Islam. Individual freedom, though of primary 

s ig n if ican ce , is  not independent of i t s  socia l im p lications (Chapra op. 

c i t . ). Thus the in te re s t of society takes precedence over the in te re s t 

of the in d iv id u a l. Individual freedom is  therefore sacred only as long 

as i t  does not c o n f lic t  with socia l in te re s t, and only as long as the 

ind iv idua l does not transgress the righ ts of others (Chapra op. c i t . ) .

Chapra (op. c i t . )  added: "since a l l  wealth is  a tru s t of God, i t  

would be a grave moral crime to destroy l i f e . "  Destroying both l i f e  and 

property has been declared by the Qur'an to be equivalent to spreading 

m isch ief and corruption in  the world: "When he turns h is back, h is aim 

everywhere is  to spread m isch ief through the earth and destroy crops and 

c a t t le .  But God loveth not m isch ie f." (S. Baqara, V. 205).

Chapra (op. c i t . )  contended that i t  was th is  teaching of the 

Qur'an which promoted Abubakr, the f i r s t  ca liph , to in s tru c t h is 

generals going on a war assignment not to k i l l  ind iscrim inate ly  or to
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destroy vegetable or animal l i f e  even in  enemy te r r ito ry .  He concluded 

that i f  th is  is  not allowed in  war, there is  no question of i t s  being 

allowed in  peace.

A ll Muslims without exception are faced with special 

re s p o n s ib il it ie s .  Every one has ob ligations to h is own fam ily and 

towards the society (Irv ing  1980). Thus man has the ob liga tion  to 

husband a l l  species fo r h is own in te re s t and the in te re s t of h is fe llow  

human and future generations.

The superior position  given to man does not mean that God has given 

him unbridled lib e r ty .  Islam says that a l l the creation (includ ing 

f ish )  has certa in  r igh ts  binding upon man (Maududi 1977). He should not 

waste them on f ru it le s s  ventures nor should he unnecessarily hurt them 

or harm them (Maududi op. c i t . ) .  The law of Islam allows us to 

slaughter animals fo r food but we are forbidden to k i l l  merely fo r fun 

or sport and deprive them of th e ir  liv e s  without necessity (Maududi op. 

c i t . ) .  Islam teaches the hunter that he should not hunt merely fo r 

sport, taking the l i f e  of animals without intending to eat them or 

otherwise benefit from them (Al-Qaradawi 1960). The Prophet (peace be 

on him) said: I f  some one k i l l s  a sparrow fo r sport, the sparrow w ill 

cry out on the day of Judgement, '0 Lord! that person k i l le d  me in vain! 

He did not k i l l  fo r any useful purposes.' Again he said: whoever k i l l s  

a sparrow or anything bigger than that without a ju s t  cause, A llah  w ill 

hold him accountable on the day of judgment. The lis te n e rs  asked, 0 

Messenger of A llah , what is  a ju s t  cause? He rep lied , that he k i l l  to 

eat, not to simply chop o ff  i t s  head and then throw i t  away. As fo r 

water-game God has permitted a l l o f i t ,  but without any unnecessary
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crue lty  as fa r as possib le (Al-Qaradawi op. c i t . ) .  Reminding a l l 

Muslims God says; "Lawful to you is  the pursu it of water-game and it s  

use fo r food — fo r the benefit of yourselves and those who tra v e l."  (S. 

Maida, V. 99).

Maududi (1977) mentioned that Islam does not approve even the 

useless cu tting  of trees and bushes. Man can use th e ir  f ru it s  and other 

produce, but he has no r ig h t to destroy them. Maududi (1977) added:

"vegetables a fte r a l l  possess l i f e ,  but Islam does not allow 
the waste of even l i f e le s s  things; so much so that i t  
disapproves of the wasteful flow of too much water. Its  
avowed purpose is  to avoid waste in  every conceivable form 
and to make the best use of a l l  resources — liv in g  and 
l i f e le s s .  Regarding the beasts of burden and animals used 
fo r  r id in g  and transport, Islam d is t in c t ly  fo rb ids man to 
keep them hungry, to take hard and in to le rab le  work from them 
and to beat them c ru e lly ."

Any Muslim who plants a tree or cu lt iv a te s  a f ie ld  such that an animal 

or a human being eats from i t ,  th is  act w ill be counted as an act of 

cha rity  (Chapra 1979).

Thus ju s t ic e  in  Islam is  not only fo r humankind, but also extends 

to include a l l  l iv in g  th ings. The ancient nation of Thamud was warned 

that even a th irs ty  camel has i t s  drinking r igh ts . "For we w il l send 

the she-camel by way of t r a i l  fo r them, so watch them, (0 s a lih ) ,  and 

possess th y se lf in  patience" (S. Qamar, V. 27). "And t e l l  them that the 

water is  to be divided between them each one's r ig h t to drink being 

brought forward by su itab le  turns" (S. Qamar, V. 28). Thus animals 

must not be allowed to die of th ir s t .  I f  senseless destruction is  not 

allowed fo r te r re s t r ia l animals, there is  no question of i t s  being 

allowed to occur to fishes , which l iv e  in water and can 't survive
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outside i t .  Another example of Islam ic in stru ction  to care about a ll 

l iv in g  things can been seen from the follow ing Hadith (= Prophet 

teaching): The Prophet of the world (peace be on him) urges us to be 

m ercifu l and helpfu l to a l l  of God's creatures.

Khan (1976) stated that Abu Huraira t e l ls  us that A lla h 's  Apostle 

(peace be on him) said:

"while a man was walking on a road, he became very th irs ty . 
Then he came across a w e ll, got down in to  i t ,  drank of i t s  
water and then came out. Meanwhile, he saw a dog panting and 
lic k in g  mud because of excessive th ir s t .  The man said to 
h im se lf, th is  dog is  su ffe ring  from the same state of t h ir s t  
as I d id . So he went down the well and f i l le d  h is shoe and 
held i t  in h is mouth and watered the dog. A llah  thanked him 
fo r  that deed and forgave him. The people asked: 0, A lla h 's  
Apostle! Is there a reward fo r us in serving animals? He 
sa id: Yes, there is  a reward fo r serving any liv in g  being." 
(Dr. Muhammad Khan is  a tran s la to r of the meanings of Sahih 
A1-Bukhari and should not be confused with the o r ig in a l 
narrators such as Abu Haraira and o thers.).

L iv ing  beings include also those liv in g  in  water ( i.e .  fishes, 

crustaceans, e tc .) ,  so anyone who protects th e ir  hab itat to prevent 

th e ir  su ffe ring  w il l  be rewarded.

Charity  and s a c r if ic e  is  not uncommon in  an Arab land. Imam A1 

Maqdsi (1978:206) t e l ls  us the fo llow ing story:

"While Abdul ah bin Ja fa r was going to h is garden, he stopped 
by at a neighboring farm. He saw a black man preparing h is 
lunch. The black man saw a hungry dog entering the farm. He 
fed the dog with a l l  h is lunch. Abdul ah asked the man: Why 
did you prefer the dog over you rse lf, even though you are 
hungry? The man rep lied: I t  is  not a land of dogs. The dog 
must come from long distance. The dog must be hungry. Then 
Abdul ah asked, do you have more food? The man rep lied  no, 
but I w i l l  eat in the next day. Abdulah said to h im self, 
th is  man is  more charitab le  than I. Abdulah bought the farm 
and the slave. He freed him and gave him the land."



178

I t  is  not su rp ris ing  to find  that our da ily  newspapers urge people 

to be kind, merciful and helpfu l to a l l  animals. For example in A1 

Madinah's newspaper (March 5, 1983), the e d ito r ia l s ta f f  claimed the 

p r io r it y  of Islam with regard to animal preservation. Furthermore, they 

claimed that a Muslim must properly feed, house, and look a fte r a l l 

animals. They contended that the Prophet (peace be on him) is  the 

prophet of the world, who s incere ly  urges h is fo llowers to be merciful 

and helpfu l to a l l  animals. They added that the Prophet (peace be on 

him) saw a captive camel. He to ld  the owner to free the camel. He 

asked him to observe God in  every action. Even k i l l in g  of small animals 

is  not allowed (A1 Jazerah, May 23, 1983). The fo llow ing Hadiths 

(Prophet teachings) w i l l  shed some l ig h t  on some of our re sp o n s ib ilit ie s  

toward animals.

Ibn 'umar to ld  that he heard God's messenger p roh ib it keeping an 

animal or anything e lse waiting to be k i l le d  (Bukhari and Muslim).*

The p roh ib it ion  is  said to re fe r e ithe r to keeping such animals without 

food and drink or to imprisoning them and using them as targets.

Ibn 'Abbas reported the Prophet as saying "Do not take any l iv in g  

creature as a target.*"

Abu Huraira reported that God's messenger said that when a prophet 

was stung by an ant he ordered a colony of ants to be burned and God 

most high revealed to him, "Because an ant stung you, you have burned a 

community which g lo r if ie s  me" (Bukhari and Muslim).* From what has been 

described previously , one strongly can conclude that species' protection 

has a basis in our re lig iou s  and cu ltu ra l heritage.

*Taken from Miskat Al-Masabih (V. I I ) , Translated by James Robson 
(1975; 872,879) and Published by S. H. Muhammad Ashraf, Kashmiri Bazar, 
Lahore (Pakistan).
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Aesthetic Values

A e s th e t ica lly , species add to the d ive rs ity  and texture of l i f e ' s  

fa b r ic  on earth (Myers 1979). Every species is  recognized as "a work of 

a rt" that can in s t i l l  pleasure or sa tis fa c iton  or that merits 

preservation by v irtu e  of i t s  unique status (Bunnell and W illiams 1980). 

Raising of fishes in  aquaria in Saudi Arabia is  a very common a c t iv ity  

today. Aphanius d ispar is  commonly kept in  aquaria (pers. obs.). 

According to Islam a l l the heavenly bodies and th is  earth and a l l 

ra tiona l beings, who have th e ir  existance in the midst of these, 

manifest God's beauty. And indeed there is  nothing that does not 

manifest h is beauty and h is goodness (Sarwar 1938). Islam emphasized 

that a l l  beautifu l things should be the p r iv ile g e  of those with fa ith  in 

God:

"Say: Who hath forbidden the beautifu l g if t s  of God, which 
he hath produced fo r h is servants, and the th ings, clean and 
pure, which he hath provided fo r sustenance? Say: They are, 
in  the l i f e  of th is  world, fo r those who believe, and purely 
fo r  them on the day of judgment. Thus we do explain the 
signs in  deta il fo r those who understand" (S. A 'ra f ,  V. 32).

The beauty of p lants and animals is  described by several verses of the 

g lorious Qur'an. Thus, i t  is  worth remembering the fo llow ing verses:

"Seest thou not that God sends down ra in  from the sky? With 
i t  we then bring out produce of various colours. And in the 
mountains are trac ts  white and red, of various shades of 
co lour, and black intense in hue" (S. F a t ir ,  V. 27).
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"And so amongst men and craw ling creatures and c a tt le ,  are 
they of various colours. Those tru ly  fear God, among h is 
servants, who have knowledge: For God is  exalted in might, 
o ff-fo rg iv in g "  (S. F a t ir ,  V. 28). "And ye have a sense of 
pride and beauty in them as ye drive them home in the 
evening, and as yet lead them forth to pasture in the 
morning" (S. Nahl, V. 6).

In h is commentaries on those verses, A l i (1977:1160, 1161, 657) wrote:

"Man can see by h is own experience what in f in it e  shades and 
grades of colour there are in nature. Everyone can see how 
God's a r t is t r y  produces from ra in  the wonderful varie ty  of 
crops and f r u it s  — golden, green, red, yellow  and showing a l l 
the most beautifu l t in ts  we can think o f. And each undergoes 
in  nature the gradual shading of in i t s  transformation from 
the row stage to the stage of maturity. The wonderful 
colours and shades of coloures are to be found not only in 
vegetation but in rocks and mineral products. In physical 
shapes of human and animal l i f e ,  a lso, we see varia tions in 
shades and gradations of colours of a l l  k inds. But these 
va ria tion s  and gradations, marvellous though they be, are as 
nothing compared with the varia tions and d ifferences in the 
inner or s p ir itu a l world. In outer nature we can, through 
co lours, understand and appreciate the f in e s t  shades and 
gradations. But in the s p ir itu a l world that va ria tion  or 
gradation is  even more subtle and more comprehensive. Who 
can tru ly  understand it ?  Only God's servants, who know, i .e .  
who have the inner knowledge which comes through th e ir  
acquaintance with the sp ir itu a l world, — i t  is  such people 
who tru ly  appreciate the inner world, and i t  is  they who know 
tha t the fear of God is  the beginning of wisdom, fo r such 
fear is  akin to appreciation and love — appreciation of a l l 
the marvellous beauties of God's outer and inner ("God is  
exalted in might") and love because of h is grace and kindness 
("o ff- fo rg iv in g " ) . But God's forgiveness extends to many who 
do not t ru ly  understand Him. The good man is  proud of h is 
c a t t le  and is  good to them. As they go to and return from 
pasture, morning and evening, he has the sense of h is power 
and wealth and th e ir  beauty and d o c il it y .  W ill not man turn 
from these material facts to the great s p ir itu a l truths and 
purpose behind them?"

Thus, in  order to enjoy and contemplate animal beauty (inc lud ing fishes) 

we must prevent th e ir  ex tinction  due to man's in tervention .
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Animal Species Serve Man

Animal species' p rotection serves s t r ic t ly  u t i l i t a r ia n  purposes of 

immediate value to society (Myers 1979). Myers (op. c i t . )  stated that 

present uses of genetic resources run in to many thousands of forms, the 

main categories being modern ag ricu ltu re , medicine and pharmaceuticals, 

and in d u s tr ia l processes. He added:

" in  view of the benefits derived from the small segment of 
species investigated thus fa r, the planetary spectrum of 
species can be considered among so c ie ty 's  most valuable raw 
m ateria ls . He strongly emphasized that the erosion of 
genetic resources is  not only a loss to future generations, 
but an impoverishment fo r present soc ie ty ."

According to Islam, God created animals to serve man. The fo llow ing 

verses w i l l  increase our knowlege of such services: "And ca tt le  he has 

created fo r you: from them ye derive warmth, and numerous benefits, and 

o f th e ir  (meat) ye eat" (S. Nahl, V. 5). "Of the c a tt le  are some fo r 

burden and some fo r meat, eat what God hath provided fo r you, and fo llow  

not the footsteps of Satan: fo r he is  to an avowed enemy" (S. An'am, V. 

142).

" I t  is  God who made your habitations; homes of rest and 
qu ie t fo r you; and made fo r you, out of the skins of animals, 
tents fo r dwellings, which you find  so l ig h t  when ye travel 
and when ye stop; and out of th e ir  wool, and th e ir  so ft 
f ib re s , and th e ir  h a ir, rich  s tu ff  and a r t ic le s  of 
convenience fo r a time" (S. Nahl, V. 80).

Fishes are an important source o f protein and are allowable fo r human 

consumption as is  made c lea re r in the fo llow ing hadith:

"Ibn umar reported God's messenger as saying, Two types of 
animal which have died a natural death and two types of blood 
have been made allowable to us, the two which die a natural 
death being the f ish  and the lo cust, and the two types of 
blood being the l iv e r  and the spleen," (Taken from Mishkat
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Al-Masabih, an English tran s la tion  with explanatory notes by 
James Robson (1975:880).

F ish fle sh  is  an important source of high grade animal protein (FAO,

1981) . With growing world population and r is in g  expectations fo r l iv in g  

standards, the pressures on f is h  both as a source of food and fo r i t s  

byproducts can only increase in  the future (FAO op. c i t . ) .  F ishe ries 

not only provide a s ig n if ic a n t  portion of the protein ava ilab le  fo r 

human consumption, they are also an economically s ig n if ic a n t a c t iv ity ,  

provid ing jobs and investment opportun ities, and, fo r many countries, a 

means of improving the balance of in ternationa l trade (FAO, op. c i t . ) .

At the present time a considerable e ffo r t  is  being made to e xp lo it  the 

Red Sea and Arabian Gu lf. Arabian freshwater can become a more 

important part of the Arabian economy by increasing the supply of 

p ro te in . Some of the large cyp rin id  species may become important food 

fishes i f  stocked in to  rese rvo irs . Aphanius d ispar feeds on filamentous 

algae and mosquito larvae (Al-Daham et a l . 1977, Ataur-Rahim 1981, Haas

1982) . Thus, i t  could be used fo r b io log ica l con tro l. As a part of 

pub lic  education, I published a suggestion in the Al Jazerah newspaper 

(June 24, 1983) regarding the p o s s ib il it y  of using A. d ispar fo r 

b io log ica l control of filamentous algae and to control mosquitos in 

Saudi Arabia. Desert fishes are the f i r s t  vertebrates to be affected by 

a lte rna tion  and d isruption of lim ited  surface water (So ltz and Neiman 

1978). Fishes ind ica te  an ecosystem s ta b il i t y .  The waters in which 

f is h  l iv e  are part of an ecosystem that may have considerable tangib le 

values, such as providing water to a v illa g e  dependent on i t .  Such 

values could be lo s t  as a re su lt  of ground water pumping.
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D ive rs ity  and S ta b il it y  of Ecosystem

I t  is  often argued that the more numerous an ecosystem's species, 

the greater is  the ecosystem's s t a b il i t y  (Myers 1979). Human beings 

l ik e  a l l  other animals are so c ie t ie s  of in d iv id u a ls , not ind iv idua ls  

l iv in g  by themselves and fo r themselves (Sarwar 1938). F ish , pigeons, 

re p t ile s ,  e tc. — a l l  are communities. Sarwar (op. c i t . )  emphasized 

that the existence of socia l l i f e  presupposes a socia l or communal law. 

Without th is  law no community can e x is t . I t  is  the recognition of th is  

law by in s t in c t  among animals, and by in s t in c t  and v o lit io n  in man 

that the existence of community becomes possib le and i t s  l i f e  can 

continue to progress. In f is h  and other animals the whole law of the 

community is  based on the in s t in c t  of making the community a permanent 

one (Sarwar op. c i t . ) .  These communities have become almost perfect in 

th e ir  adaptations to th e ir  surroundings. I t  is  c lea r that a l l l iv in g  

things on th is  earth are communities and have th e ir  communal existence 

which necessarily  implies communal law: "There is  not an animal that 

l iv e s  on the earth, not a being that f l ie s  on i t s  wings, but forms part 

o f communities l ik e  you. Nothing have we omitted from the book, and 

they a l l sha ll be gathered to th e ir  Lord in the end." (S. An'am, V.

38). "Animals l iv in g  on earth" include fishes, re p t ile s ,  in sects, etc.

Sarwar (op. c i t . )  strong ly contended that every thing that is  

in ju r io u s  to communal l i f e  is  a sin against the community. Sarwar (op. 

c i t . )  stated that the basis of animal m orality is  surv iva l and success 

or con tinu ity . And where we look in to  the record of p rim itive  human 

so c ie t ie s  we find  the desire fo r permanence predominating over a l l 

desires and th e ir  behavior is  governed by the search for means of a 

permanence. He in s is ted  that the Prophet (peace be on him) sees that i t
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is  not r ig h t fo r h is tribesmen to k i l l  fore igners. The Prophet sees the 

oneness of mankind and the oneness of a l l animal l i f e .  I t  is  the wisdom 

of God when He ordered Noah to take with him one p a ir of each species:

"At length, behold! There came our command, and the 
fountains of the earth gushed forth ! We said: Embark 
there in , of each kind two, male and female, and your fam ily — 
except those against whom the word has already gone fo rth , 
and the be lieve rs . But only few believed with him." (S.
Hud, V. 40).

Thus i t  is  not the r ig h t of man to elim inate any of God's creatures from 

the planet earth.

S c ie n t if ic  Research Value

Many species that are otherwise economically neg lig ib le  have some 

unique or specia l ch a ra c te r is t ic  that makes them extremely valuable to 

research s c ie n t is ts  (Ehrenfeld 1976). The desert pupfish of the United 

States, which is  currently  poised on the brink of ex tin c tion , could 

serve medicine through i t s  remarkable tolerance to extremes of 

temperature and s a lin it y ,  an evolved a ttr ib u te  that might a s s is t  

research in to  human kidney diseases (Myers 1979). Old world 

cyprinodontids of the genus Aphanius and new world representative of the 

genus Cyprinodon inhab it corresponding remnants of s im ila r environments 

produced by arid  climates (V illwock 1982). Aphanius dispar can to le ra te  

a wide range of temperature and s a lin it y  (Haas 1982). Thus Aphanius of 

Arabia could serve medicine through i t s  remarkable tolerance of 

temperature and s a lin it y .  Endemic species evolving in Arabia are 

s ig n if ic a n t  fo r the country 's b io log ica l heritage.
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Teaching Values

Endemic freshwater fishes and th e ir  environments provide exce llen t 

material fo r the tra in ing  of future Saudi Arabian b io lo g is ts  in l i f e  

h isto ry  and eco log ical stud ies.



PRESERVATION STRATEGY

In 1981, the Saudi Meteorology and Environmental Protection 

Adm inistration (MEPA) issued environmental standard document (1401-01). 

The purpose o f these standards is  to provide adequate basis fo r  the 

evaluation and regulation of in d u s tr ia l and urban a c t iv it ie s  that 

cu rren tly  e x is t  in  the Kingdom and to help in  the planning, design, 

execution and operation of f a c i l i t i e s  that w il l be estab lished over the 

next few years in  a manner which sha ll not adversely a ffe c t the health, 

safety and welfare of the People and which sha ll help in promoting th e ir  

overa ll economic and soc ia l well being. The emphasis of these standards 

is  devoted to meteorology and po llu tion  in  re la t io n  to human health.

This document contains no reference to f is h  and w ild l if e  protection. 

Forest and Range law signed in  1978 is  one o f the f i r s t  Kingdom-wide 

conservation p o lic ie s ,  but i t s  path is  il l-d e f in e d  and slow (Duba 1980). 

I t  a lso contains no reference to f is h  and w ild l i f e  preservation. In 

i t s  development planning, the government of Saudi Arabia has established 

a po licy  to "create and maintain a system of parks and re la ted  se rv ices ." 

The purpose of th is  endeavor is  to assure that the s ig n if ic a n t  scen ic, 

natura l, c u ltu ra l,  and recreationa l resources of the Kingdom w il l  be 

id e n t if ie d  and afforded protection fo r the benefit and enjoyment of
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present and future generations (Wirth 1983). One of the management 

ob jectives is  to protect and manage the w i ld l if e  and (where feas ib le ) 

re introduce native species. Although the term w ild l i f e  could include 

f ish e s , the protection of freshwater fishes has not been c le a r ly  

delineated. Legal protection fo r freshwater fishes of Arabia is  the 

goal to be atta ined. In order to protect freshwater fishes I recommend 

the fo llow ing:

1. Increase e ffo r t  to survey and document f ish  species d istribu ton  and 
the status of th e ir  hab itat.

2. In it ia te  l i f e  h isto ry  stud ies.

3. Study the impact of man and domestic live stock  on selected 
hab itats w ith in  A s ir  National Park 's boundaries.

4. Develop an environmental protection law requiring e luc ida tion  and 
consideration of the cost/bene fit trade o ffs  of the proposed 
actions.

5. P e t it io n  fo r conservation laws that may be e ffe c t iv e  to save 
species from extinction  and protect th e ir  environments.

6. Es tab lish  a w i ld l if e  conservation agency authorized fo r b io log ica l 
management, research, and law enforcement. Such an agency would 
provide input during planning and development stages of water 
p ro jects.

7. In it ia te  an environmental program to educate the Saudi people on 
the importance of th e ir  natural resources and i t s  conservation. 
Pub lish ing the re su lts  of th is  thesis w i l l  shed some l ig h t  on the 
ph ilosophica l basis fo r natural resources conservation in  Islam ic 
so c ie t ie s .

These recommendations are wholly compatible and in complete accord 

with the basic tenets of Islam perta in ing to man's re la tionsh ip  and 

duties to God, the oneness of man and nature and man's ob ligations 

inherent in  h is God granted stewardship of the earth.
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