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 1- Abstract: 

  

*  A low density stream sediments survey has been conducted in Umm Saqata- Qala En 
Nahal area, Gadarif State ï Eastern Sudan. 

 

Å The aim of the study is to explore for gold and associated elements using a cost and 
time effective exploration method, in a low grade non explored Pan- African 
volcanosedimentary -greenstone belt. 

 

Å An orientational study has been conducted to determine the optimum fraction (grain 
size) for sampling in a rich Savanna zone.  

 

Å About 12 samples have been collected from a mineralized locality and sieved for ï125 
Õm and ï 63 Õm. 

 

Å  Both of the fractions have been analyzed for gold using wet chemical technique with 
detection limit 2 ppb. 

Å  Trace elements have been determined using Aqua- regia - ICP technique.  

 
Å concentrations of gold mineralization and a associated elements are typically found in 

the finest grain size fraction (silt and clay, -63 Õm). 

 

Å As it is the first time to conduct such survey in the study area a number of gold 
anomalies have been recorded.  

 

Å After selecting the right fraction the Umm Saqata ï Qala En Nahal area has been fully 
geochemical surveyed at a density of 1 sample per 7 to 10 Km2. 
 

 



2. INTRODUCTION: 

 
Å The study area covers most of Umm Saqata - Qala En Nahal area in the south-

western part of El- Gadarif State, Eastern Sudan. 

 

Å The area investigated is about 2450 Km2  largely bounded by Longitudes 34Ü 
35`and 35Ü 13` E, and Latitudes 13Ü 18`and 13Ü 43` N (Fig. 1) adjacent to the  
border line between the Sudan and Ethiopia. 

  

Å The region is generally a flat plain with a thick cotton soil cover. 

Å   

Å The maximum elevation is about 300 m above the surrounding plain recorded 
in Jebel Ganam.  

 

Å The area lies within the rich Savanna climate zone, with rainy season from end 
of April to October.  

 

Å The rainfall ranges between (900 to 500) mm, the average rainfall is about 550 
mm.  

 

Å The dry season extends from November to April.  

 

Å The average of minimum temperature 17ÁC in January and the maximum 
average are 47ÁC in April. 
 



Å The drainage pattern is dendritic to sub dendritic and characterized 

by first, second and third order streams and some drainage shows a 

rectangular pattern which may explain certain second structures 

such as shears, faults and foliations, or primary structures such as 

cooling joints (Fig. 2). 

 

Å  The area is drained to the River Rahad.  A local watershed trends NE 

ï SW following the oriental of the Mafic ï Ultramafic and volcano-

sedimentary units which form remarkable topographic features 

surrounded by extensive semi flat cotton soil plains in the water 

courses are meandering.  

 

Å Climate conditions, topographic features and geomorphologic 

characteristics of terrain are very important for geochemical survey.  

 



Fig. (1): location map of the study area. 



Fig. (2): Hydrographic and liniment map of study area. 

 



3. GEOLOGY 

 The study area is an important link between the northern and southern 
terrains of the late Proterozoic Pan- African Arabian Nubian Shield. 

  

Å Geological information of Qala En Nahal ï Umm Saqata area is very limited.  

 

Å Hunting Geology and Geophysices Company (1969) mapped the area of 
Qala En Nahal. 

 

Å  The stratigraphy of the basement complex in Umm Saqata ï Qala En Nahal 
area was correlated with the other part in Sudan by Whiteman (1971). 

 

Å  Babiker (1977) reported on aspects of the ore geology of Sudan with 
reference to the chromitiferous ultrabasic rocks of Ingessana Hills. 

 

Å  The Chromite Geological Technical Team (C.G.T.T., 1977) from peoples 
Republic of China and the Sudan Geological Survey set the first systematic 
geological maps for chromiteferous ultrabasic rocks on a 1:50,000 scale 
maps. 

 

Å (Mustafa, 1994) reported on the economic potentialities of industrials 
minerals and rocks in Qala En Nahal and Umm Saqata areas. 

 

 



Å  The study area is  comprises isolated hilly outcrops within intervening clay-
covered plains. 

 

Å  The main rock units as classified and described by previous authors 
(Hunting Geology and Geophysics Company, 1969; Whiteman, 1971; 
Babiker, 1977; Mustafa, 1994) Include: 

 

Å Ophiolitic mafic-ultramafic masses known as Qala En Nahal - Umm 
Sagata Ophiolitic Complex, structurally overlying, a layered sequence 
of low-grade volcano-sedimentary units. 

 

Å  Syn- to late and post- orogenic granitoid complexes intruded the 
above- mentioned sequences.  

 

Å Tow generation of quartz veins have been observed associated with 
syn and post orogenic magmatic events as show in (Fig. 3).     

 

Å The Mafic ï Ultramafic rocks comprise a dismembered ophiolite 
complex which represents the oldest units in the study area.  

 

Å The ophiolite has been thrust over a low grade 
metavolcanosedimentary sequence.  

 


