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The consideration of phosphorus in the marine environment is due to its double existence 
sometimes as a pollutant and others as an important nutrient element. Elevated phosphorus 
:oncentrations cause eutrophication problems while phosphorus absence may be in most 
:ases a limiting factor for biological production. 

In the post High Dam period, the biological productivity of the S.E. Mediterranean has 
~eatly declined due to the cessation of the Nile flood and the subsequent drop in the 
nutrients levels, especially phosphorus. The N:P ratio in the area is always over 20:1 
indicating that phosphorus is a limiting nutrient in this basin. This peculiarity must be 
linked with physical and biological processes in the S.B. Levantine Basin. Direct current 
measurements are scarce and their use for water exchange is a complicated task due to 
:ixistance of inshore counter currents and high variability due to wind. However, water 
:irculation is a principal factor affecting the phosphorus cycle in the basin. Several biological 
ind chemical transformations took place in the surface layer, while phosphorus is supposed 
:o be more conservative in the intermediate and deep waters. 

The present- study is an attempt to compute the balance of phosphorus in the S.E. 
vlediterranean Basin based on the study of the movement of major water masses in the area. 
::>ata used in this study are a result of 10 oceanographic seasonal cruises carried out in the S.E. 
lllediterranean Basin during 1982/86, covering the area between longitudes 29°45' E & 32°40' E 
md extending over the continental shelf off the Egyptian coast. The geographical variations 
>f salinity and temperature in this area were previously published by ABDEL-MOATI and 
iAID (1987). On the basis of water and salt budgets and in condition that there is no eustatic 
:hanges of bottom configuration, no fluctuations in sea level and that the bottom water layer 
laS a more or less uniform thickness and depth, it is possible to write the mass balance 
!quations: 

Vl+V6=V3+V4+V2+VS+(E-P); V2+V4-V6=V7+V8; P2s2v2+P4S4V4=P6S6V6 and 

P6S6V6-P2S2V2-P4S4V4=P858V8-P7S7V7 where (E-P}= 10 X 109m3y-1 (see diagram). 

The coastal waters of the area receives about 16.1 X 109ml /y of fresh and brackish water 
tom the different land.based sources. About 20% of this amount is discharged from the River 
"ii• while the rest is being discharged through the Nile delta lakes. Through this route about 
.371 T of phosphorus are conveyed yearly to the S.E. Mediterranean waters. About 32% of this 
unount is discharged from Lake Manzalah, the largest Nile delta lake, while about 26% is 
:onveyed through the functioning branch of the Nile. Upon mixing with sea water, huge 
1mounts of this discharge are lost through sedimentation in the coastal waters. This is 
ividenced from the remarkably low phosphorus concentrations (average 0.088 µM) observed 
tt points located about 8 Km opposite to the major sources compared with 6 µM levels 
ecorded near the hot discharge points. The contribution of rain water (3.4 X 109m3 /y) to the 
>hosphorus balance is considered insignificant (about 4.2 T/y) compared to that discharged by 
andbased sources. 
Phosphorus input and output fluxes due to water exchange, were calculated assuming that 

he phosphorus concentration observed in the western boundary is typical for the inflowing 
.urrent while that of the eastern was characteristic for the outflowing current. The total 
>hosphorus input to the S.E. Mediterranean Basin is 8589 T /y while the output reaches 4824 
.'/y, leading to a net gain of 3765 T /y. On the other hand, the standing stock of phosphorus in 
he basin is 3307 T. Of this amount 6% are present in the inshore waters (<20 m) while 44% 
""1 50%, respectively, are present in the middle (20-100 m) and offshore waters (100-200 m). 
letween the input/ output and the amount actually present, there is a surplus of 458 T of 
>hosphorus. The difference between the calculated transport rates indicates a net loss from 
he water column. Comparing the estimated phosphorus recycled annually with the standing 
tock, it appears that the residence time of phosphorus is 0.4±0.1 y. Incorporation with 
1iological cycles and/or further sedimentation could explain this imbalance. Vertical water 
novements create an important role in phosphorus cycling in the S.E. Mediterranean Basin. 
)ifferences in concentrations between surface and bottom layers leads to a net phosphorus 
ransport of about 5 T through the thermocline layer by down and upward fluxes. The 
tpward flux is nearly negligible during summer time due to the trapping of regenerated 
1hosphorus in the bottom water below the picnocline. Using the formula of Hamilton-Taylor 
1979) and an average sedimentation rate of 0.037 cm y-1 (ROSS & UCHUPI, 1977), the 
•hosphorus sedimentary flux should be 61 T /y. The degree of accuracy of phosphorus loss 
\epends on factors such as no organic p4osphorus measurements were performed, 
,articulate phosphorus data were not collected in continuous series and water circulation 
,ther than geostrophic were not considered. Based on insitu productivity measurements 
lSing labeled. carbon-14 (OOWIDAR, 1984) the annual average primary production of the area 
,as 55.5 g C m->y-1 corresponding to 527 µg at C m ·2h-l. Using Redfield ratio, the demand for 
,hosphorus by phytoplankton amounted to 4.97 µg at P m-2h-l indicating that biological 
ctivity is a controlling factor in the phosphorus mass flux in the Levantine Basin. 

$5 = 38.95 
V5 = 807 E-P=10 

05=1250 

$1 =38..91 
S3 • 39.01 

V1 "'2140 
V3 = 1523 

01 =6826 $7 = 39.00 03 =3116 

V7•173 ! 
07 = 358 S6=39.10 

S2 • 39.10 V6•27S 

V2 "'278 1$8•39.1D 06=388 

a, .... VB= 172 

08 = 363 
.=-39.10 

V4•0.22 
04=0.5 

WAlcR ANO PHOSPHORUS FLUXES IN THE S.E. MEDITERRANEAN 

• V1TOVBintc9m3JywhlleQ1TO08inTfy 

REFERENCES 

sBDEL-MOATI A.R. & SAID M., 1987. - Thalossogrlljica, 10 (2): 23-39. 
JOWIDAR N.1\,1., 1984. • Deep Sea Res., 31 : 983-1000. 
iAMILTON-TAYLOR J., 1979. - Environment. Sci. & Technol., 13: 693-697. 
lOSS D. & UCHUPI E., 1977. - Bull. Am. Assoc. Pet. Geol., 61 : 872-902. 

~app. Comm int. Mer Medit, 33, (1992). 

59 


