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ABSTRACT. The sludy area eX le nds along Ihe nonhweslern parI o f Ih e A ra bia n G ulf 
off Kuwail i. Sa udi and Q ala ri sho res. The species composilion and bio mass of Ihe 
ph yloplanklon in addilion 10 Ihe ph ysical a nd chemical fa clors of Ihe Gulf wa ler 
we re fo llowed hOfi zonlally a nd verlicall y during Nov . 1984. 

The mOSI characle risli c fe alUres of Ihe waler were Ihe significanl low 
nilrale· phospha le ralio, lack o f nulrienl balance. a nd delecled high le vel of o il 
pollulion in some posilions. The phYlOplanklOn populalion was characle rized by 
greal di versil y o f spe cies (223 laxa) and low $landing crop . Tighl re la lionship was 
obse rved bel wee n Ih e physico-chemical paramelers and o il pollulion in Ihe a rea. and 
Ihe di ve rsily of species and biomass of phylOplanklOn . The slUdied environme nl al 
faclOrs showed vari alions in Ihe differenl regions of Ihe invesliga led area. which 
were re flecled on Ihe phYlOplanklOn populalion in each regio n. 

Despite the increasing number of publications on the biotic and abiotic 
characteristics of the Arabian Gulf in the last few decades, it is considered a 
relatively unknown ecosystem. Phytoplankton is one of the ecosystem components 
which is not well known . The published works, in this field, are not enough to give 
a complete figure of the phytoplankton population in the Arabian Gulf. They 
concern either certain groups of phytoplankton (Bohm 1931, and Oshite 
1974 a&b) or with loca lized areas (Jacob and Zarba 1979, Jacob et al. 1979 a&b , 
AI-Mattar and AI-Kha rs 1978, Gamal & Pavlov 1981, and Dorgham & Muftah 
1987). A!-Kaisi (1976) published data: on the phytoplankton collected from the 
Arabian Gulf off Kuwait , Qatar and U .A .E . during Dec . 1968. Moreover , some 
reports were dealt with the plankton distribution over the whole Gulf area (Kimor 
1973 and Halim 1984) . 

215 



216 M.M. Dorgham el al. 

Most of the above mentioned works depend on a small number of stations and 
lack information about the autumn phytoplankton . Furthermore, oil exploitation 
and industrialization have developed very quickly during the last two decades. 
According to EI-Samra, Emara et al. (1986) the northwestern region of the 
Arabian Gulf is heavily polluted and several oil spills were observed. These spills 
are allowed to disperse either naturally or sometimes by chemical dispersant. The 
oil dispersant chemicals used in the countries of the Arabian Gulf are Shell, Servo 
2000, Exxon OSD 9517 and Shell L TX, which are certainly toxic. These conditions 
undoubtedly have had a significant effect on the biota of the Arabian Gulf. in 
general, and phytoplankton, in particular. The previous studies did not include any 
observations concerning the effect of oil pollution. 

The objective of this paper is to present the pattern of the horizontal and 
vertical distribution of the phytoplankton in the autumn. In addition , the 
distribution of the phytoplankton in the northwest Gulf will be correlated with the 
prevailing ecological conditions. The changes in the last 60 years are included. The 
present study concerns also the phytoplankton of Saudi water , which has not been 
studied so far . The study area included the Gulf water in the northwestern part 
between Doha (Qatar) at 25° 18- N & 51" 40- E, and Kuwait at 29° IT N & 48" 
31- E . Sampling stations were chosen to represent the Gulf water of Kuwait, Saudi 
Arabia and Qatar (Fig. 1) . 

The depths of the inshore waters ranged from 9.5 to 19 .5 m, while the offshore 
areas varied between 29.5 and 66 m. 

It should be mentioned that several kilometers of oil pipelines extend on the 
Gulf floor between the oil wells and the coast. There are a number of platforms for 
crude oil export established inside the Gulf. Further , oil spills, which may be 
discharged from tankers passing the Gulf, were observed in different regions . All 
these could be sources of oil pollution in the northwest Gulf. On the other hand, 
the northern end of the Arabian Gulf receives fresh water from Shalt el-Arab. 

Material and Methods 

During the period 7-24 Nov. 1984, samples for plankton study and 
physico-chemical parameters were collected concurrently by the R/V of Qatar 
University "Mukhtabar AI-Bihar". 

The physico-chemical parameters were measured either directly on board the 
vessel or in the laboratories of Qatar University . The water temperature, dissolved 
oxygen and the salinity were measured by a "Guild-Line CSTD". Determination of 
the nutrients: nitrate (NO)) , phosphate (P04 ) and dissolved silica (Si) was carried 
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out according to Strickland and Parsons (1972) and the ammonia (NH3) according 
to ROPME (1983). 
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Fig. I. Locations of the sampling stations in the Northwest Arabian Gulf. Nov . 1984 

Fifty seven phytoplankton samples were collected qualitatively and quantita­
tively. For qualitative collection 5 min. hauls were made in the surface water by a 
fine net of 55 fAm mesh size . Quantitative samples were obtained by Nisken bottle 
from the surface, 5, 10 and 15 m depths . Examination of the net samples was 
carried out under a research microscope. The standing crop was estimated as cell 
I- t using the sedimentation counting method of Utermohl (1936) . 

Results and Discussion 

Physical and Chemical Parameters 

Except for temperature and salinity all other parameters were measured in the 
surface water and at different depths . 
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Surface distribution of the temperature showed that Saudi water was warmer 
than both Kuwaiti and Qatari waters. The ranges were 24-30, 25-27 , and 24-27°C 
respectively . The surface salinity in Kuwaiti water (39.3-40.8 %0) was slightly 
lower than those observed off Saudi and Qatari shores (40-42 %0)' The dissolved 
oxygen in the surface water of the whole area varied between 4.21 and 5.32 mil-I . 
In the water column up to 40 m, the oxygen concentrations were mostly more than 
4 mil-I. The variation ranges of nutrient salts in the surface water of the 
investigated areas are shown in Table 1. Figures 2 & 3 give profiles of the vertical 
distribution of the phytoplankton standing crop and the nutrients: ammonia, 
nitrate, phosphate and dissolved silica at several stations. 

Table I. Variation ranges of the nutrients in the surface water of the investigated areas (Ilg at 1- ') 

Area 

Ammonia 
N 

Nitrate 
N 

Phosphate 
P 

Dissolved silia 
Si 

min. max. aver. min . max. aver. min . max. aver. min . max . aver. 

Kuwait 

Saudi Arabia 

Qa ta r 

0.Q7 0.15 0 .11 

0.08 022 0. 15 

0.1 8 0.19 0.185 

0. 16 

0.09 

0. 30 

0. 38 026 

l.27 0.37 

038 0.34 

0.14 0.1 8 0.15 

0.00 0 .34 0. 11 

0.20 088 0 .54 

11.07 22.07 15 .05 

5.04 11 .06 6.57 

3.92 6.48 5.20 

From Table 1 it is clear that the surface ammonia varied within narrow ranges. 
The average concentration in Qatari water was higher than in Saudi and Kuwaiti 
waters . Vertical distribution of ammonia at profiled stations (Fig. 2) showed 
different patterns . At some stations the maximum concentration was recorded at 
the surface, while at others it was found at different depths. 

The surface nitrate showed very wide range of variations particularly in Saudi 
water. However, the average value in Saudi water was slightly higher than in 
Qatari water, whilst Kuwaiti water was of the lowest nitrate content (Table 1). 
Along the water column, nitrate at the most stations showed gradual increase in the 
upper 10 m and then it either increased or decreased (Fig. 2). 

The phosphate content in the surface water varied widely in both Saudi and 
Qatari waters (Table 1). The highest concentration was recorded in Qatari water. 
Vertically, phosphate increased mostly with depth to 10 m while deeper it 
decreased at stations, G, I, J, K & L and increased at stations E, F & H (Fig . 3). 

The nitrate-phosphate ratio in the northwest Gulf was significantly low 
(Table 2). This may indicate a low nitrogen supply and the lack of nutrient balance. 
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Fig. 2. 	 Vertical distribution of the phytoplankton standing crop (cell 1- 1) , ammonia and nitrate 
(!!g at 1-') at several stations . Nov. 1984 (St. crop, - , NH.-------- , N03- .-, Stations: 
D ,E,F, ...... ) 
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Fig. 3. Vertical distribution of the phytoplankton standing crop (celie 1- ') , phosphate and dissolved 
silicon (flg at 1-') at several stations , Nov. 1984 (St. crop -, P04- -- - , Si =; 
Stations: D ,E,F . .... . ) 
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Table 2. Nitrate-phosphate ratio at the different stations in the investigated areas 


Station no. NIP Station no. NIP 

0 4.70 H 8.25 
N 3.97 G 6.03 
L 2.54 F 458 
K 558 J 28.80 
I 4.68 0 3.32 

The surface distribution of dissolved silica showed that the Kuwaiti water were 
characterized by significantly high values, compared to Saudi and Qatari waters 
(Table 1). This may be attributed to the fresh water inflow entering the 
northwestern end of the Gulf from Shatt el-Arab . Along the water column , 
distribution of dissolved silica was not similar at the different stations (Fig. 3). At 
some stations the concentration increased with depth up to 10 m and then 
decreased. The opposite was observed at other profiled stations. Generally, the 
dissolved silica was moderately high in the investigated areas. 

From the above Figure, it is clear that there is a disturbance in the distribution 
of the nutrient salts along the water depth in the northwestern part of the Arabian 
Gulf. According to Jackson (1978-1981) the NW wind system in the Gulf area 
affects the oceanography of the Gulf water. The later conditions may have an 
impact on the irregular distribution of the nutrients in the Gulf. 

Phytoplankton, Biomass Measurements and Temporal Changes 

The autumn phytoplankton, in the investigated area , was characterized by 
significant diversity of species and low biomass as in Gamal and Pavlov (1981). The 
maximum number of phytoplankton taxa recorded in the area (223) consisted of 
l34 species and varieties of diatoms, 86 of dinoflagellates, 2 blue green algae and 1 
silicoflagellate . 

As shown in Table 3 the populations of diatoms in Kuwaiti, Saudi and Qatari 
waters were represented by nearly the same number of species. The dinoflagellates 
were significantly varied ,indicating the high diversity of Qatari population 
compared to the other two regions . However, a total of 80 diatom and 
dinoflagellate species were observed in the all parts of the northwest Gulf. Other 
species of the two groups were found to be restricted to each of the three concerned 
regions (Table 4) . The number of diatom species restricted to Kuwaiti and Qatari 
waters were nearly the same but twice that restricted to Saudi water. Otherwise, 
the dinoflagellates restricted to Qatari water were significantly higher than those in 
the other two regions (Table 4). Such differences in species composition point to 
the variations in the water quality in the study area during autumn . 
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Table 3. 	 Distribution of the phytoplankton taxa in different parts of the investigated area, 
Nov. 1984 

Area 
Diatoms Dinoflagellates 

G. sp. var. G. sp. var. 

Kuwait 55 88 4 19 37 I 
Saudi Arabia 56 83 5 27 53 3 
Qatar 48 82 5 31 63 5 
Total 49 125 13 19 81 5 

Table 4. Comparison of the occurrence of diatoms and dinoflagellates from the areas studied + species 
present; - species absent 

Diatoms 
Kuwaiti 
waters 

Saudi 
waters 

Qatari 
waters 

Aceinoplychus senarius - + -
Amphiprora a/aea + + + 
A. gigantea - - + 
Amphora osrearia - - + 
A . ova/is - - + 
A. rOSlrala - - + 
ASlerompha/us cleveanus + + -

A. flabellacus - + -
A. heplaclis + - -

Bacillaria paxi/lifer + + + 
Bacleriaslrum delicaeu/um + - -
B e/ongacum - + -
B hyalinum + + -

B hyalinum var. princeps + - -

B medilerraneum + - -
B. varians + + -

Bellerochea malleus + + + 
Biddu/phia a/eernans - + -
B aurila - - + 
B mobiliensis + + + 
B. regia + + -

B sinensrs + + + 
B Ihuomeyi - - + 
Cera/aulina pe/agica + + + 
Chae coce ros a[[ine + + + 
Ch. at/anlieum + - -
Ch. al/anlicum f. audax + + + 
Ch. breve + + + 
Ch. eoarelatum + + + 
Ch. eompressum + - -
Ch. erinieum + - -



223 Plankton Studies in the Arabian Gulf II . The ... 

Table 4. Conld. 

Diatoms 
Kuwaiti 
waters 

Saudi 
waters 

Qatari 
waters 

Ch. curvisetum + + + 
Ch danicum + - -
Ch . decipiens + + + 
Ch . densum - - + 
Ch. denciculatum + + + 
Ch. diadema + - -
Ch . didymum + + + 
Chaetoceros didymum vaL protuberans + + -
Ch. diversum + + + 
Ch . glandazii + - -

Ch. laciniosum + - -

Ch. laeve + + -
Ch. lorenzianum + - -
Ch. pendulum - - + 
Ch. peruvianum + + + 
Ch. peruvianum var. gracilis - + -
Ch. tortissimum + - -
Climacodium [rauel}[eldianum + + + 
Climacosphenia moniligera + + + 
Corethron criophylum + + + 
Coscinodiscus excentricus + + -
C. gigas + + -

C. gral}ii + - -

C. nitidus + + + 
C. oculus-iridis + - -
C. perforatus - + + 
C. radiatus + + + 
C. thorii + + -
C. wailesii - + + 
Coscinosira polychorda + + + 
Cyc1oteJ/a sp . + + + 
Diploneis crabro + + + 
Ditylum brightwellii + + -
D. sol + + -

Donkinia recta - - + 
Ethmodiscus gazeJ/ae + + + 
Eucampia cornutum - - + 
E. zodiacus + + + 
Eupodiscus radiatus + - -
Fragilaria intermedia - + -
F. islandica - - + 
Grammatophora marina + - -

Guinardia flaccida + + + 
Hemiaulus membranaceous + + -
H. sinensis + + + 
Hemidiscus cunei[ormis + + + 
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Table 4. Conld . 

Kuwaiti Saudi Qatari
Diatoms waters waters waters 

--H. hardmanianus + 
L auderia borea lis + + + 

-L eplocylindrus danicus + + 
--Lilhodesmium undula/Um + 

- -M as logloia Iinca/a + 
- -Navicula allanlica + 
-N . ly ra ++ 
- -N . Iy roides + 

N . sp. + + + 
--Nilzschia angularis + 
--N . closlerium + 
-N . delica lissima + + 

--N . longissima + 
-IV longissima var. reversa + + 

IV seriala + + + 
--N . sigma + 

--IV sigma va r. inlcrcedens + 
IV sig moidea + + + 
Paralia sulca/iJ + + + 

- -PlaglOgramma vanhcurckii + 
-Plankloniella sol + + 

Pleurosigma angulalum + + + 
-P direclUm + + 
-Podosira siel/iger + + 
-Rhizosolenia ala/a r. alala + + 

Rh. ala/iJ r. gracil/ima + + + 
Rh . alala r. indica + + + 
Rh . bergonii + + + 
Rh . ca lcar-avis + + + 
Rh . clevei + + + 

-Rh . cochlea + + 
--Rh . fragilissima + 

Rh . hebelala f. semispina + + + 
Rh . imbrica la + + + 
Rh . robusla ++ + 
Rh . seligera + + + 

-Rh . shrubsolei + + 
Rh . slolled orhii + ++ 

- -Rh . sry liformis + 
- -Rh . sry liformis f. larissima + 
-SklelOnema cosralUm -+ 

Slauroneis membranacea + ++ 
- -Srephanopyxis palmeriana + 

SrreplOrheca rhamesis + + + 
Surirella faslU osa + + + 

- -S. gemma + 
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Table 4 . Conld. 

Kuwaiti Saudi Qatari
Diatoms waters waters waters 

S. javanica 
Synedra hennedyana 
S. undulala 
Thalassionema nilzschioides 
Thalassiosira sublilis 
Thalassiolhrix curvaw 
Th . [rauen[eidij 
Th . longissima 
Th medilerranea va r . pacifica 
Triceralium favus 
T. [ormosum f. penlagonales 

Ceralium arielinum 
C. boebmi 
C. breve 
C. candelabrum 
C. dec1inalUm 
C. deflexum 
C. dens 
C. eXlensum 
C. [alcalum 
C. [urca 

C. [urca var. eugrammum 
c. [usus 

C. [usus var. sew 
C. gallicum 
C. gibberum 
C. horridum 
C. infiMum 
C. ko[oidii 
C. iinealum 
C. macroceros 
C. massiliense 
C. massiliense var. proluberans 

Ceralium minulum 
C. pennalUm 
C. sumalranum 
C. rrichoceros 
C. lripos 
C. vuilUr 
Cerarocorys armala 
Dinophysis caudala 
D . caudala var. lripos 

Dinoflagellates 

-
-

-
+ 
+ 
-
+ 
+ 
+ 
+ 
-

+ 
-
+ 
-
-
+ 
+ 
-
+ 
+ 
-
+ 
-
-
+ 
+ 
-
+ 
-
-
+ 
-
-
+ 
-
+ 
+ 
-
+ 
+ 
+ 

-
+ 
+ 
+ 
+ 
-
+ 
+ 
-
+ 
-

+ 
+ 
+ 
-
+ 
+ 
+ 
-
-
+ 
+ 
+ 
-
+ 
+ 
+ 
-
+ 
-
-
+ 
+ 
-
+ 
+ 
+ 
+ 
+ 
-

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-

+ 
+ 

+ 
+ 
+ 
+ 
-
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-
-
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
-
+ 
+ 
-
+ 
+ 
+ 
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Table 4. Contd. 

Diatoms 
Kuwaiti 
waters 

Saudi 
waters 

Qatari 
waters 

0 uracantha - + -
Exuviae/la compressa - + + 
Glenodinium borges - - + 
Gonyaulax diacantha + - + 
G. diegensis + - -
G. digitale + + + 
G monocantha + + + 
G Polyedra - + -
G. polygramma - + + 
Gymnodinium fu scum - - + 
G. sp. - - + 
Hemidinium nasutum + + + 
Histioneis eJongata - - + 
H. vouckii - + + 
Omithocercus splendicus - + -
O. steinii - - + 
O. thumii + + + 
Oxytoxum curvatum + + -
O. scolopax - + -
Phalacroma acuta - - + 
P rapa - + + 
P rotundarum - - + 
Podolampas bipes - + + 
P. elegans - + + 
P. palmipes - - + 
Prorocentrum micans + + + 
P. scutellum - - + 
Protoperidinium cerasus - - + 
P conicum + + + 
P. conicum var . asamubsi - - + 
P. depressum + + + 
Protoperidinium diabolus - + + 
P. divergens + + + 
P globulus - - + 
P grande - + + 
P granii + + + 
P. he terocanthum - - + 
P leonis + + + 
P minutum + - -

P murrayi - + + 
P oceanicum + + + 
P. ova tum - + + 
P ovum + + -
P. pallidum - - + 
P. pellucidum - + -
P pendunculatum + + -
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Table 4. Contd . 

Kuwaiti Saudi Qatari 
Diatoms waters waters waters 

P. sceinii - - + 
Pseudophalacroma nasa cum - - + 
Pyrocyscis fu siform is + + + 
P lunula + - -
P nocciluca - + -
P obrusa + - + 
P pseudonocciluca - + -
Pyrophacus horologium + + + 
Triadinium polyedricum - + + 

Silicoflagellates 

Diciyocha fibula 

I 
+ 

I 
+ 

I 
+ 

Blue green algae 

A nahaena sp . - + + 
Trichodesmium sp. - + + 

The dominant diatom species in the whole area were Thalassionema 
nitzschioides, Thalassiothrix frauenfeldii and CJimacodium frauenfeldianum. In 
addition to these species , Chaetoceros sp . dominated in Saudi and Kuwaiti waters. 
The dinoflagellates were dominated by Ceratocorys magna (st. D only), 
Ornithocercus thurnii, Dinophysis caudata , D. caudata var. tripos. Ceratium 
massiliense and C. furca . It is worth mentioning that, the blue green algae : 
Anabaena sp. and Trichodesmium sp. were the most abundant among the 
phytoplankton species in both Saudi and Qatari waters . These two algae may 
contribute to the slightly higher nitrate-phosphate ratio in the latter two regions as 
a result of nitrogen fixation compared to Kuwaiti water, which was depleted of 
such algae. EI-Samra, Moftah et al. (1986) detected the algal nitrogen fixation in 
the Gulf water in autumn. This may indicate the importance of this source in the 
total nitrogen budget of the Gulf. EI-Samra , Moftah et al. (1986) estimated the 
contribution of nitrogen fixation to be 0.4-6 .3 kg N km - 2 day-i. 

The standing crop in the surface water was significantly low in the whole area . 
The cell count varied between 1400 and 42000 cells l- i (Fig. 4). The extremely low 
values (1400-2200 cells I-i) were observed at stations E , F & G. This may be 
attributed to the effect of the oil pollution . EI-Samra , Moftah et al. (1986) 
observed the highest level of oil pollution at these stations . 
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Fig. 4. 	 Distribution of the standing crop of the phytoplankton in the surface water of the No rthwest 
Gulf. Nov . 1984. 

The population densities of the diatoms and dinoflagellates were subjected to 
sifnificant variations in different regions (Fig. 5) . In Qatari water, dinoflagellates 
represented 9-23% and diatoms up to 73 % . In Kuwaiti water, dinoflagellates 
showed higher percentage: 31-42% of the total biomass. Two patterns were 
observed in Saudi water; the oil-polluted region (Sts. E, F & G) was cha racterised 
by a larger number of dinoflagellates (38-65%), while in other parts they did not 
exceed 30%. Furthermore, the number of diatom species was significantly higher 
than dinoflagellates at most stations of the area, but the opposite figure was 
observed at the highly polluted stations. The abundance and higher diversity of 
dinoflagellates in the polluted area may indicate their greater tolerance to the oil 
pollution than the diatoms . 

The low standing crop, the irregular distribution of diatoms and dinof­
lagellates, and the variations in the dominance of species in the different regions of 
the northwest Gulf were related to the prevailing ecological conditions. Such 
conditions are the lack of nutrient balance and oil pollution. El-Samra, Emara et 
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al. (1986) recorded the highest concentration of the dissolved hydrocarbon (546 .4 
flg 1-1) in Saudi water, particularly in the area of the significantly low 
phytoplankton biomass. Moreover , the oil pollution in the Arabian Gulf is 47 times 
the average estimated amount for a marine environment of similar area (Golob and 
Brus 1984). 

Vertical distribution of the standing crop showed that the maximum values 
were found mostly within the depth range: 5-15 m (Fig. 2). 

48 50 52 54 56 E 
N 

30 oDiatoms 

28 

26 

24 

I Dinoflagellates 

oBlue green algae 

i 20 % 

Fig. S. 	 Percentage of the majo r groups o f the phytoplankton in different parts o f the Northwest Gulf, 
Nov . 1984 

Comparisons from previous work on the Gulf phytoplankton with the present 
work showed that significant variations occurred . The total phytoplankton taxa 
recorded in the whole Gulf in December 1968 (Al-Kaisi 1976) were 275 and in 
Kuwaiti water in 1972 were 116 taxa (Gamal and Pavlov 1981) . In the present 
work, 223 taxa were recorded during November in the northwestern part of the 
Arabian Gulf. The generic and species composition of the phytoplankton 
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population showed significant variations over the past 15 years . I n Kuwaiti water, 
the number of the diatom genera increased, but the number of species decreased 
(Tables 3 & 5). On the other hand , the number of genera and species of the 
dinoflagellates increased in Kuwaiti and Qatari regions . 

Table 5. Distribution o f the phyto pla nkton taxa in different parts of the investigated area. 
Dec. 1968 (AI-Kaisi 1976) 

Diatoms Dinollagellatees 
Area 

G. sp. var. G. sp. var. 

Kuwait 46 135 19 6 13 -
Saudi Arabia - - - - - -

Q a ta r 47 72 II 12 40 3 
T o ta l 51 160 19 17 49 3 

The apparent increase in the number of the dinoflagellate species listed in the 
available records throughout the last 60 years may be an indication of the 
allochthonous origin o f some of them (Table 6) . The current regime in the Gulf 
supports this assumption as many species can be transferred into the gulf from the 
Arabi an sea and Gulf of Oman. The same conditions are also considered for 
diatoms. According to the available data (Dorgh am and Muftah 1987, and 
unpublished data) the phytoplankton population of the Arabian Gulf is more 
diversified th an that of the Arabian Sea observed by Wood (1963) and th a t 
mentioned by Halim ( 1969) of the Red Sea. 

Table 6. 	Change o f the numbe r of the din oOage ll a te species in the Arabian Gulf througho ut the past 60 
yea rs 

No. of species Area Reference 

34 Whole lranean wate rs Bohm . 1931 
102 Arabian G ulf AI-Khaisi. 1976 
152 Qatari waters Dorgham & Mufta h . 1987 
192 Q atari and U.A.E . waters Do rgham & Muftah , 

(unpublished data) 

Co ncerning the dominance of species , significant varia tions were observed . In 
Kuwaiti water, the autumn phytoplankton was domin ated by Coscinodiscus sp . , 
Hemidiscus sp. Chaetoceros sp. and Oscillatoria sp. (Al-Kaisi 1976). In the present 
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work , the dominant species in Kuwaiti water were Thalassiothrix frauenfeldii, 
Chaetoceros sp., Thalassionema nitzschioides, Biddulphia sinensis and Coscinodis­
cus sp. The blue green alga Oscillatoria (Trichodesmium) sp. was completely 
absent from Kuwaiti water. 

Regarding the occurrence of species in different regions, it is to be noted that , 
most species recorded by AI-Kaisi (1976) as restricted to Qatari or Kuwaiti waters 
were not observed during autumn 1984. Some of these species were found in the 
whole area of investigation , such as Protoperidinium depressum, Ceratium furca, 
Asteromphalus c1eveanus. Bacillaria paxillifer, Biddulphia sinensis, Guinardia 
flaccida and Thalassionema nitzschioides. 

The low standing crop of phytoplankton in Kuwaiti water as well as in the 
whole area during autumn was also detected by Gamal and Pavlov (1981). Similar 
observations were recorded in Kuwaiti water within the period; January-March 
1979 (Jacob et al. 1979 b). According to AI-Kaisi (1976), the values of average 
standing crop in Kuwaiti and Qatari waters during Dec. 1968 (197000 and 148000 
cell 1-1 respectively) were 32 and 4 times those found in the two regions in Nov . 
1984 or 22 times that in Kuwaiti water during January-March 1979 observed by 
Jacob et al. 1979 b) . These variations in the standing crop throughout the past 15 
years may well reflect the impact of the disturbance in the nutrient distribution and 
oil pollution in the area. 

Conclusion 

The investigated area was characterized by a low nitrate-phosphate ratio and 
disturbance in the distribution of the nutrient salts . Data from other sources 
(EI-Samra, Emara et al. 1986) have shown that the oil pollution was significantly 
detected either as oil spills on the surface water or as dissolved hydrocarbon with 
high levels at some stations. 

In the northwest Arabian Gulf, the changeable environmental conditions, 
particularly in the past 15 years were reflected on the phytoplankton population. 
The population showed a high species diversity but low biomass. 

The assemblages of the phytoplankton in the whole investigated area were 223 
species and varieties and belong mainly to diatoms (134) and dinoflagellates (86). 
The number of diatom taxa recorded in Kuwaiti, Saudi and Qatari waters were 
nearly similar, while for the dinoflagellates significant regional variations were 
observed. However, the dominant species of both phytoplankton groups were 
nearly the same in the three regions . 
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The low biomass in the whole area may be attributed to the low nitrate­
phosphate ratio and to the effect of the oil pollution. 

The current regime in the Arabian Gulf leads to the transference of many 
phytoplankton species from the Arabian Sea and Gulf of Oman, 
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