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Abstract. A basaltic lava flow is recorded in the upper part of the Cretaceous Ghiras Sandstone Memoer 
in the Ta'iz area, south-western Yemen Arab Republic. This basalt indicates that the eruptions of the 
Yemen volcanics and the Red Sea rifting had begun in the Late Cretaceous. 

Introduction 

On the basis of their stratigraphical position, radiometric dating, and the fossils 
recorded in thc intercalated sediments, the Yemen Volcanics (= Trap Series) were 
assigned to the Tertiary. Some authors [I ,2, D. Bosence, and M. Menzies of London 
University, written communications], mentioned that the volcanic activity in the 
Yemen Arab Rcpublic had begun in the Latc Cretaceous. However, precisc evi
dence referring to the beginning of this volcanism has not been provided. In the pre
sent study, a basalt layer is recorded in the upper part of the Cretaceous Ghiras 
Sandstone Member in the Ta'iz area, southwestern Yemen Arab Republic (Text
Fig. 1). This layer represents one of the earliest stages of the volcanism related to the 
Red Sea rifting and therefore, it is very useful in dating these important geologic 
events in Arabia. 

The prescnt study aims to describe the recorded basalt layer and to discuss its 
stratigraphic significance. 

Characteristics of the recorded layer 

This layer consists of black, compact basalt with vesicular upper surface. It is 
almost horizontal with a thickness of about 10 m, and extends laterally with two 
nearly parallel surfaces, for several hundreds of meters. It is characterised by 
plagioclase and olivine phenocrysts in a fine grained groundmass [3] which makes it 
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Text-Fig. 1. Yemen Arab Republic, location map of the study area. 
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simIlar to and correlative with the basal part of the Yemen Volcanics that consists of 
black-greenish black, dense basalt [4]. No effects of metamorphism have been 
observed at the upper contact with the overlying sandstone. The lack of effects of 
metamorphism accompanied by the occurrence of vesicles in the upper surface, indi
cates that this layer represents a basaltic lava flow rather than a silL 
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Occurrence 

The basalt flow is interlayered in the upper quarter of the Ghiras Sandstone 
Member (Cretaceous) of the Tawilah Formation (Cretaceous-Paleocene), (Text
Fig. 2). The Ghiras Mcmhcr was assigned to the Cretaceous on the basis of its stratig
raphical position [2]. It is conformably underlain hy the Sabatain IMadbi Formations 
which bear fossils of Kimmeridgian age (Late Jurassic), (Table 1), and conformably 
overlain hy the Medj-Zir Sandstone Member which contains Paleocene fossils (Table 
2). 

Table I. Fossils recorded in the Madbi Formation in the Yemen Arab Republic, and the People's Democra
tic Republic of Yemen [6,7,8]. 

Astarte (Cue/as/rte) scytalis Holdaus 

Ataxiceras sp. ct. A. desmuides Wegele 

Belemnopsis tangenensis (Futtcrcr) 

Ceratomya sp. cf. C. plicata (Agassiz) 

Daghanirhynclliu macfadyeni 

Exogyra fourlalii Stefanini 

Cryphaea baW? (Slefanini) 

Idoceras sp. d. I. farquharsolli Spath 

Inoceramus sp. ct. I. suprajurensis Thurmann 

Laevaptychus latus (Parkinson) 

Uma (plagiostoma) harrunis (Dacque) 

Lopha manhi (Sowerby) 

Lopha solilaria (Sowerby) 

Mudiolus imbricatus (Sower by ) 

Modiolus jurensis Roemer 

Os/rea (Liostrea) sp. d. O. (L.) mureana Buvignier 

Ostrea (Liustrea) wagurellsis Cox 

Paleotrix form X 

Perisphincles mombassanua Dacque 

Perisphillctes (Divisosphyn<:/es) sp. d. P. (D.) inaequalis (Spath) 

Perisphincles (Pachyspinctes) robustus Spath 

Posidonia somaliensis Cox 

Proconulus amhalensis (Weir) 

Rhopalo teuthis somaliemis Spath 

Somalirhynchia africana 

Somalirhym.:hia sp. d. S. jordanica 

Terebralula sp. cf. T. terebratula 

Trocalia sp. cf. T. yemenesis (Basse) 

Valvulinella (= Kurnubia) jurassica Henson 
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Table 2. Fossils recorded in the MedjaZir Sandstone Member in the Yemen Arab Republic [1,2,6,9J. 

Ammobaculites sp. 

Ammmliscus glabraws Cushman and Jarvi~ 

Bigeneri,w hurri Finlay 

Brasiliella sp. ct. B. variabilis Troelsen 

Calyplrru ~p. 

Campanile sp. 

Haplophragmoides hawardense Stclck and Wall 

Karreria sp. 

Me/unis sp. 

Ncrinca sp. 

Protelphidium sp. 

Pulsiphonina prima (Plummer) 

Rectoepunides sp. 

Rzehaki,w epigmw minima Cushman and Rcnz 

Spirolecta sp. 

Usbekistania muharekensis Suleymanov 
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Text-Fig. 2. Stratigraphic section of the Tawilah Formation and the lower part of the Yemen Volcanics, 
showing the stratigraphic position of the recorded basaltic layer. 
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Location 

The basalt is well exposed on the slopes of the southern side of Wadi Serra Seit 
which lie about 1 km to the east of Serra Seit Village at an elevation of about 1800 
m above sea level. These slopes also lie about 25 km southeast of Ta'iz City (Text
Fig. 1). 

Approx. lat. (of the exposure) ]3" 23' N 
Approx. long. (of the exposure) 44° 09' E 

Stratigraphic significance 

The occurrence of this basaltic layer which represents one of the earliest lava 
flows in the Yemen Arab Republic, in the upper part of the Ghiras Sandstone 
Member, indicates that both the eruptions ofthe Yemen Volcanics and the rifting of 
the Afro-Arabian shield which led to the formation of the Red Sea graben, had 
begun in the Late Cretaceous. Also, this occurrence indicates that the stratigraphic 
relation between the Tawilah Formation and the overlying Yemen Volcanics is con
formable and not unconformable as it has been believed by the previous workers 
[e.g. 2,4,5]. As this layer extends adjacent to one ofthe Tertiary granitic bodies on 
which the Serra Beit Village lies, it cannot be used in estimating the accurate isotopic 
age of these important geologic events due to the effects of that granitic body. Using 
the K-Ar dating methods, the present layer is dated as 23.8 million years. This date 
means that it belongs to the Late Oligocene, but its stratigraphical position indicates 
that it has a Late Cretaceous age. The difference in the interpreted age is attributed 
to the resetting of the K-Ar date by the neighboring Tertiary granitic body. Accord
ingly, the estimated isotopic age (23.8 m.y) is considered as representing a Cretace
ous age reset by the Tertiary granite. It is therefore, rejected in the present study. 
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