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The following report is based upon a five day visit (Feb. 20th - March 1st, 1980) to the Jabal Idsas region of the Eastern Arabian Shield organized by the Faculty of Earth Sciences of King Abdulaziz University, Jeddah, as part of IGCP Project 164.
Within the general area examined 14 tectono-lithostratigraphic units were recognised: 

          Paragneiss

   1)  Paragneiss (Wadi Jifr)

      Volcanic rocks 

2)  Volcanic sequence I  (east of the main ophiolite belt) 

3)  Volcanic sequence II (west of the main ophiolite belt)

      Sedimentary rocks

 4)  Conglomerate unit  I (Jabal Bitran) 

5)  Conglomerate unit  II  (N.N.W. of Fawara; = Idsas conglo-merate) 

6)  Conglomerate unit  III  (Jabal Zriba) 

7)  Mudstone-sandstone unit (main belt of the Abt Formation) 

8)  Mudstone-pebbly mudstone unit  I  (Jabal Tays) 

9)  Mudstone-pebbly mudstone unit  II  (east of main ophiolite belt; S.E. of Fawara village ) 

10)  Coarse sandstone unit  I  (Jabal Zriba) 

11)  Coarse sandstone unit  II  (east of main ophiolite belt; N.W. of Fawara village)

       Ophiolitic rocks 

12)  Ophiolite unit  I  (Jabal Tays) 

13)  Ophiolite unit  II  (west of Jabal Bitran) 

14)  Ophiolite unit  III  (Fawara to Jabal Rugan)
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Paragneiss

Paragneiss occurs as a large pendant within granodiorite north of Wadi Jifr at lat. 23° 27' long. 45° 21.'

Centimetre-scale layering in the gneisses reflects the  presence of varying proportions of quartz, feldspar and biotite (samples WJ. 80. 5, 6). The existence of calc-silicate layers (sample W.J. 80. 1: quartz-plagioclase amphibole-garnet-calcite-imenite) within the gneiss suggests they are of sedimentary origin, whereas the abundance of K-feldspar in some of the layers indicates a continental source.

The gneisses, although in places tightly folded (sample W.J. 80. 4}, are annealed, micas in the rocks exhibiting no strong preferred orientation. However, near their western contact with the surrounding granodiorite, the gneisses are strongly schistose, as is the granodiorite. Further study of the relative deformation history of the gneisses and the granodiorite is clearly warranted.

The gnesisses are transected by a younger set of mafic dikes: further study of these rocks would probably also prove fruitful.

Volcanic rocks

At least two volcanic lithostratigraphic units other than those associated, with the ophiolite complexes can be recognised in the general area examined between Jabal Bitran and Jabal Rugaan.

Volcanic sequence I, which constitutes the main area of volcanic rocks located east of the Al Amar - Idsas line, is mostly composed of mafic to intermediate lavas and intrusive sheets, with lesser poorly defined units of conglomerate (conglomerate unit I) and cherts. The sequence is steeply dipping and transected by shear zones which impart a low grade schistosity to the rocks. Volcanic sequence II lies to the west of the main ophiolite belt, extending between Fawara and Jabal Rugaan. The sequence appears to be dominantly silicic in character, and relatively unmetamorphosed and undeformed. No observations were made concerning the age and structural relationship of sequences I and II, either to each other, to the ophiolite complexes, or to the Abt Formation.

Sedimentary rocks

The main belt of sediments in the Al Amar-Idsas region is represented by the Abt Formation, a sedimentary unit composed largely of mudstones and sandstones. Although folded and cleaved, rocks of the Abt Formation appear little metamorphosed (sericite - chlorite grade ) 

P 55

and the sandstones in particular show only signs of incipient recrystallization. Sedimentary structures such as graded bedding and other parts of the Bouma sequence, and flame and load structures, are discernable in the more sandy facies of the Abt formation outcropping along the eastern margin of the main belt of Abt rocks. To the west the Abt Formation seems to be largely composed of hemipelagic deposits with thin interbeds of sandstone.  However, in the vicinity of Jabal Tays, associated with the mudstones are conglomeratic channel deposits which grade into pebbly mudstones (Mudstone-pebbly mudstone unit I).  Clasts include plutonic rocks and marble. Similar conglomeratic mudstones are present east of the Fawara-Jabal Rugaan ophiolite belt (mudstone-pebbly mudstone unit II).  The mudstones are steeply inclined and bordered to the east by a zone of mylonites intruded by granodiorite. To the north the mudstones appear to be located in the core of an antiformal belt. Coarse sandstone - mudstone rocks facing west also occur east of the Fawra - Jabal Rugaan ophiolite belt just to the north of the village of Fawara.  The sandstones are poorly graded, and contain cross-laminated ripples, and flame and load structures. As a sedimentary facies they most closely  resemble the sandstones of the lower part of the Abt Formation. Although not penetratively cleaved, the Fawara sandstones are folded by a set of S-shaped folds with vertically plunging axes. To the north this unit appears to extend to at least as far as latitude 23° 19'; to the south it is cut off bv a fault and an intrusive body of granodiorite. Other than grains of quartz, plagioclase, "floating mica", epidosite, felsic volcanic rock,  quartzite, and graphic-granite, the sandstones also contain ilmenite, rutile, garnet and chromite. The: presence of chromite might indicate that the sandstones are younger than the rocks of the adjacent ophiolite belt. The clast content of the sandstones is similar to that found in sandstone blocks associated with the ophiolitic melanges of the Eastern Desert of Egypt and the exogeosynclinal (foreland basin) flysch of the Appalachian system.
Immature sandstones overlying conglomerates (conglomerate unit I) form an important unit within the Jabal Zriba syncline in the Bir Al Badriyah quadrangle. The detrital content of the sandstones is similar to that in the Fawara sandstone, and includes garnet, abundant mica, ilmenite and rutile, as well as clasts of volcanic glass, epidosite, graphic granite, and quartz-plagioclase plutonic material (sample J.Z.80.1) Sandstones form thick massive beds exhibiting large scale grading. The underlying conglomerate is also thickly bedded, some beds containing metre-size boulders of carbonate. The relationship of the conglomerate to the volcanic rocks beneath them was not observed.
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Boulder conglomerates interlayed with coarse cross bedded sandstones form a unit between Volcanic sequence I and coarse sandstone unit II north of Fawara village and in the vicinity of latitude 23° 19' near Idsas. Bedding in the conglomerate is vertical but the rocks are undeformed . The sequence seems to represent a fluviatile facies, and in this respect are quite unlike the mudstone - pebbly mudstone units associated with the Abt Formation. The relationship of the Idsas conglomerate to adjacent units was not observed. 

Ophiolitic rocks

In the vcinity of latitude 23° 08', longitude 45° 15', a sheeted diabase unit with screens of metagabbro was found within the ultramafic-mafic succession of the Fawara - Jabal Rugaan ophiolite belt. The sheeted diabases are associated with gabbros, serpentinites, and a possible unit of chert and shale. The unit appears to face westwards, and to be capped by a carbonate unit. The ultramafic-mafic succession east of Jabla Bitran seems to be disposed in the form of a southerly plunging syncline. Sedimentary carbonates (low nickel rock bodies) also occur within the succession at this locality. Near the village of Fawara, gabbroic and fine grained mafic rocks are associated with plagiogranite (sample Faw 80.4; K-feldspar absent). 

Discussion

 It now seems likely that the that the Al amar - Idsas ophiolitic rocks form a vertically disposed belt, possibly synclinal in nature, located between two sedimentary units with similar flysch-like characteristics. The possibility arises therefore that the ophiolitic rocks form part of an allochthonous sheet thrust over the sediments of the Abt Formation, both units being subsequently interfolded and tectonically dislocated during a later phase of east-west lateral shortening and perhaps retrocharriage. The presence of chromite in the west facing sandstones east of the ophiolite belt raises the possibility that they represent exogeosynclinal (foreland basin) flyschi deposits laid down during obduction of the ophiolitic complexes from the northeast (present coordinates). It is equally feasible that at least part of the succession of rocks east of the Al Amar - Idsas line is allochthonous, perhaps representing the continental margin bordering the northeast edge of the ocean supposedly represented by the ophiolitic succession. However the relationship of the Abt Formation and the ophiolite tectonic unit to the volcanic sequence east of the Al amar - Idsas line is totally unknown, as is the relationship of the latter to the paragneisses of Wadi Jifr. 
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Recommendations
Further progress in the elucidation of the significance of the Al Amar - Idsas line now requires detailed field mapping and petrographic studies of certain key areas, along with a regional facies analysis of all the mud stone-sand stone sequences in the Jabal Batran and Bir Al Badriyah quadrangles.  With regard to the former it is particularly recommended that attempts be made to 1) establish the internal stratigraphy and structural state of the volcanic sequence east of the Al Amar Idsas line, paying special attention to the distribution of high strain zones; 2) determine the nature and age of the Wadi Jifr paragneiss terrain, 5) establish the internal stratigraphy and structure of the ophiolite slice west of Jabal Bitran and south of Fawara; 4) date the ophiolites using zircons from the plagiogranite associated with the gabbro near Fawara village; 5) resolve the relationship between the ophiolite sequence, the pebbly mudstone unit, and the volcanic unit, east of the ophiolite southeast of Fawara, and 6) ascertain the stratigraphic relationship of the Idsas conglomerate to the adjacent volcanic rocks at Idsas and other potential localities in the Bir Al Badriyah quadrangle.  It is also suggested that reconnaisance studies based on observations currently made in the Jabal Bitran quadrangle be extended into the south-east part of the Bir Al Badriyah quadrangle.
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