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1. Introduction  
Biomarkers found in crude oils, rocks, and sediments show little or no changes in structures from their parent 

organic molecules or so-called biogenic precursors (e.g., hopanoids, sterols, and steroids) in living organisms [1]. 

Thus the identification and quantification of biomarker compounds have obtained great importance for recognition 

and classification of crude oil source [2,3] and then used as tracers for geological and environmental processes [4]. 

These unique characteristics of biomarkers provide chemical fingerprint about the origin, formation and 

environment of a geological sample [5]. Among the various types of biomarkers, triterpanes and steranes are the 

best target molecules for identification and quantification. The biomarker investigation of crude oil can give more 

detailed information needed to answer exploration questions on source input and conditions of the depositional 

environment of organic matter [6]. 

The Gulf of Suez occupies the northern end of the Red Sea rift [7]. It is a northwest-southeast fault-forming 

basin that provided adequate conditions for hydrocarbon generation, maturation and entrapment [8]. The Gulf of 

Suez province has been producing oil since 1908 and is reported to have 1.35 billion barrels of recoverable oil 

reserves. Intensive exploration has resulted in the discovery of more than 120 oil fields providing 32 % of the 

overall daily oil production in Egypt [9]. 

In the present study bulk geochemical characteristics and saturate biomarkers distributions have been 

determined for a collection of crude oils from the three provinces (northern, central and southern) of Gulf of Suez.  
 

2. Experimental 
Eight crude oil samples from a number of wells in the Gulf of Suez area were chosen for this study. The 

geographic locations of the selected oil fields are shown in Fig. (1). The American Petroleum Institute gravity or 

simply API gravity was determined according to ASTM D 1250.  
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Abstract 
Eight crude oil samples from the Gulf of Suez oil fields were analyzed by using 

GC-MS. Biomarker characteristics are used to provide information on source 

organic matter input, depositional environment and maturation level. Data includes 

normal alkanes and a cyclic isoprenoids distribution, tarpanes and steranes aliphatic 

biomarkers. The biomarkers are characterized by a dominance of low to medium 

molecular weight n-alkane compounds with significant waxy n-alkane (nC25-

nC35), low pr/ph ratio (<1.0), high proportions of hopanes relative to tricyclic 

terpanes, Ts/Tm ratio of the oil samples ranged from (0.25 to 1.00) this together 

with the high sulphur contents, high values of C35/C34 and high C27 regular 

steranes. The biomarker parameters reflecting that the oils were derived from 

carbonate source rocks contain aquatic (algal and bacterial) organic matter with 

minor terrigenous organic matter contribution that were deposited in marine 

environments under reducing conditions and generated at different maturities.   
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The sulfur content of the collected crude oil samples were achieved using X-Ray Sulfur Meter (Model RX-

500S, Tanaka) according to ASTM D 4294 and IP 336 methods. 

Nickel and vanadium contents of the whole oil were detected by adding specific volume of sulfuric acid (4 ml) 

to 2 gm of crude oil samples and placed in a microwave ash (Milestone-Pyro) for 3 hr at 750
o
C according to 

ASTM D 874. The residue was weighed and then dissolved in 50 ml diluted nitric acid 50%. These solutions were 

then taken and aspirated into flame atomic absorption spectrometer (ZEEnit, Analytikjena Co, Germany).  
 

 

 

 

 

A specific volume of crude oil samples were distilled up to 200
o
C. Asphaltenes were precipitated from the 

residues (above 200 
o
C) by n-heptane. Five grams of residue (above 200 

o
C) were weighed and dissolved in 30 

fold n-heptane and then allowed to reflux for one hour. The solution is then stand to settle down overnight in dark 

place. This solution was filtered off. The filtrate included maltene was dried to constant weight in vacuum oven. 

The precipitate including asphaltene was sohxlet extracted with benzene and then dried till constant weight. The 

deasphalted crude oil samples were separated into saturated hydrocarbon, aromatic hydrocarbon and polar 

compound (NSO) using alumina: silica (1:1) column chromatography. The column was wetted with n-hexane, and 

then 0.6 g of the maltenes dissolved in the least amount of n-hexane was charged onto the column. Saturates, 

aromatics and resins were eluted by n-hexane, toluene, and methanol-methylene chloride mixture (1:1) 

respectively [11]. These fractions were identified by refractometer. The solvents were distilled off and the 

separated saturates, aromatics and resins were dried in vacuum oven to constant weight. 

Saturated fractions were analyzed using Agilent 7890 plus HP gas chromatograph equipped with FID (Flame 

Ionization Detector) using fused silica capillary column HPï5 of 30m in length, 0.32mm in internal diameter and 

0.25 ɛm of film thickness. The elution of the studied liquid was achieved with temperature programming from 

80ºC to 310ºC at a rate of 3ºC / min. Helium was used as a carrier gas flowing at a rate of 1ml / min. The injector 

and detector temperatures were 320ºC and 350ºC, respectively. The data were estimated by integration of the area 

under the resolved chromatographic profiles using the Chemstation software. 

The saturated hydrocarbon fractions were analyzed for biomarker traces using PerkinElmer Claruss 500 GC-

MS apparatus. Samples were injected onto a fused silica capillary column (30 m ³ 0.32 mm. id., film thickness 

Figure 1: Location map of the studied oilfield in the Gulf of Suez, Egypt, complied after EGPC (1996) [10]  

 


