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INTRODUCTION 

The main purpose of this study is to investigate the microminerals occur
ring in particular in Upper Mesozoic and Cenozoic sediments. 
Microminerals include: all crystalline matter of the clay fraction of sedi
ments and soils, which comprise besides clay minerals the Si, Fe, Mn, 
Ti and Al oxides, fine-grained carbonates, phosphates etc . . Clay mine
rals found in sedimentary rocks may have originated in three ways: 
1. supplied as detritus and taken up in the sediment without alteration. 
2. formed by breakdown or reconstruction of related phyllosilicates. 

This may take place in the sedimentary or postsedimentary environment. 
3. produced by synsedimentary or postsedimentary authigenesis. 

A large number of clay minerals is the product of weathering of igneous 
and metamorphic rocks . The resultant type of clay mineral is strongly de
pendent on climatological factors and when found in a sedimentary rock 
may give an indication of the climate and other physical-geographical fac
tors prevalent in the area of origin during and prior to sedimentation. Al
m ost all clay minerals in sediments have been supplied as detrital mate
r ial and like other sedimentary components may have gone through a poly
cyclic development. A clay mineral may have been taken up in a younger 
sediment unchanged or it may have been subjected to weathering processes 
prior to deposition with the resultant formation of another type of clay mi
neral. The clay-mineral association of a sediment may also be strongly 
affected by postsedimentary transformations and neoformations. Because 
of this often complicated set of factors, clay minerals constitute a doubt
ful indication as to the climate at the time of sedimentation. However, as 
will be shown, the occurrence of synsedimentary authigenic micromine
rals allows a paleogeographical and paleoclimatological reconstruction of 
a sedimentation basin. 

There appears to be a connection between the micromineralogical associa
tion and the geographical location of the sediments investigated. Kandite is 
found in particular in the SE part of the Jordan Valley; smectite in the NE, 
palygorskite in the SW and NE, and quartz in the SW part of the valley . The 
purpose of this study is to determine the factors deciding the dominance of 
the various microminerals, their provenance and the conditions under 
which they may have been formed. Attention is paid to the distinction be
tween the different types of detrital and authigenic clay minerals, so as to 
give a more specific determination of their genetic environment. An at -
te mpt is made to establish the interdependence of mi
cr omineralogical composition, sedimentation environ
me nt and weathering conditions on the hinterland. Itis 
mainly for this reason that in this study data are entered of the samples 
with one specific mineral clearly dominant in the clay fraction, for if a 
micromineral is characteristic of conditions of sedimentation or a type of 
weathering, this will stand out more prominently when the mineral is do
minant. Data concerning the mineralogical and granulometric composition 
of the remaining sediment samples and other facts are disregarded or on
ly partly included in this study. 



Although an attempt was made to sample as many characteristic sediments 
as possible, the situation was such that a detailed investigation of horizon
tal and vertical sections could not be conducted; also in view of the empha
sis in this study on the micromineralogical results, elaborate profile des
criptions have been omitted. 

Field work was carried out in 1961 and 1964. Especially in the first year 
assistance was received from the Dutch Archeological Expedition to Deir' 
Alla, which was financed by the Netherlands Organization for the Advance
ment of Pure Research (ZWO). A grant was received from this organiza
tion as well as the Royal Dutch Geographical Association (KNAG). In the 
Physical Geographical and Soil Science Laboratory of the University of 
Amsterdam, granulometric, chemical, morphoscopical and heavy mineral 
analyses were carried out, research was done on the microminerals by 
means of the X-ray camera and differential thermal analysis apparature, 
and thin sections of some characteristic sediments were studied. X-ray 
diffraction and X-ray fluorescence studies were performed in the Labo
ratory for Crystallography of the University of Amsterdam, while elec
tron-optical and electron-diffraction studies were carried out in the Labo
ratory for Electron Microscopy of the University of Amsterdam. The mi
cro-paleontological investigation as well as some mineral separations 
were performed in the Geological Institute of the University of Amsterdam. 
At the Central Organization for Applied Scientific Research (TNO-TH, 
Delft) and at the Department of Anatomy and Embryology of the University 
of Amsterdam some micrographs were taken with the X-ray projection mi
croscope. 
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