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This study serves to define more precisely the major sedimentary 
facies groups of the Nile delta shelf, and to relate their distribution 
patterns to environment of deposition. This was achieved by evaluating 
quantitatively the grain size distribution and mineralogical components 
of the coarse fraction in 108 bottom samples (Fig .1}. Q-mode factor 
analysis of Klovan and Imbrie ( 19 71) was employed on 19 variables, 7 
textural (>-1, 0-1, 1-2, 2-3, 3-4, 4-8 and 8-10 ), plus 12 
compositional (light minerals, heavy minerals, mica, "glauconi te", 
plant matter, foraminifera, shell fragments, ostracods, echinoids, 
corals, bryozoans and carbonate oolites). Factor analysis of these 
variables related to sediment size and composition, reveals four 
dominant associations of li thofacies groups or factors. These 
facies statistically "explain" (or encompass) 83. 6% of the total 
textural and compositional variation (variance). 

1) The most significant contribution is facies I, formed of fine 
and very fine sands and contains light and heavy minerals and 
"glauconite". It covers most of the inner shelf area and progressively 
decrease seaward across the shelf and interpreted as delta front 
environment. The delta front facies appears to have been formed when 
there were several former Nile branches and the delta probably had an 
arcuate shape. 

2) The next most important sediment group is facies II. It 
consists of silty sand enriched in biogenic components (foraminifera, 
shell fragments, echinoids, corals, bryozoans and ost:racods) _ It 
occupies the entire outer shelf and its contiguous lower terraces. 
They are mostly relict {iron stained), probably resulted from sediment 
dynamics during lowering sea level of the Pleistocene. 

3) Facies III is formed of fine-grained sediments of prodelta mud 
associated with mica, "glauconite", covering the middle shelf zone and 
the upper terraces. The gradient of concentration of this facies on 
the central delta off the Burullus headland may reflect an added 
sources related to the former branches of the Nile. 

4) Facies IV is mainly represented by fine to coarse-grained sands 
and light minerals. Biogenic components are mainly absent. They are 
locally scattered on the inner shelf area along the coast of Idku, 
Burullus, Damietta promontory and El Gamil. These facies is equivalent 
to the upper Holocene prograding sands reported by El Askary and Frihy 
(1986) and Coutellier and Stanley (1987) from sediment cores at the 
Nile delta coastal zone. They interpreted these sands as coastal 
accretionary sand ridges of nearshore bars,. accumulated during 
progradational phases of the delta when the Nile delta margin migrated 
northward. The geographic distribution of facies IV shows a 
correspondance with the position of the former Canopic, Sebennitic and 
Mendesian branches. 

The configuration patterns of facies assemblages of grain size 
distribution, faunal and floral components on the shelf are related to 
former major distributary branches of the Nile as well as the pre
modern Rosetta and Damietta branches. The facies patterns are also a 
response to Holocene sediment transport processes, combined with 
sediment.dynamics during lowering of sea level in Pleistocene. 

29° -10· lo 0 oo' 30" 20· 10" 40' 31° oci J1° :rn' Jl" 40' 32" oo' J2° 20' 

Fig.1 Map of the Nile delta continental shelf showing the locations 
of bottom samples examined• 
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