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THE POLYPHASE HISTORY OF THE QANA' IM VALLEY FAULT ZONE 

Aryeh Gilat and Avra ham Honigstein 

STRUCTURAL FRAMEWORK 

The Judean Desert is a slructu ral te rrace bounded by 

Ihe Judcan Mou ntains anticl inoriu m to the west and by 
the Dead Sea Ri ft Valley to the cas t. It is complicated 

by Senonian to Miocene flexures wit h 'E-SW to NNE· 
SSW trends , you nger nexures wi th N-S trends and by 

various types of fi ssures. The Qana'im Vallcy fuu lt zone 
is developed subparallel to Ihe Dead Sea Ri ft Valley, 

S-lO km to the west, and can be recogn ized on satell ite 
images as a morc than 100 km long lineament (Fig. I). 
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Qana'i m Vol l ey fault zone 

o L ocation of structura l Mop 

Fig. I . NASA ERTS photograph showing the Dead Sea 
Judean Desert , and adjacenl areas (pho to · E·1144-
07430-702) . Dashed line is Qana'im Valley fa ult 
zone, and outline is location of strucluraJ map . 

The fau lts of this zone were examined in the southern 
part of the Judean Desert during geological mapping at 
a I :50,000 scale (Gilat, in prep.). The zone is a part o f 

the Dead Sea Rift complex structure and has a simiJar 
polyphase history from normal fault ing in the Early 
Senonian 10 sinistral strike-slip in the Miocene-Pleisto

cene. 
The Qana' im VaHey fa ult zone has a main N-S trend 

wit h NNW-SSE branch fa ults. The intter total 3- 15 kill in 

length, and cross the entire Judean Desert (Fig. 2) . These 

faults arc in places normal, and in places change their 
th row direction. They form flexures and V-shaped syn
cl ines. and may prod uce one fault pl;]ne or a polyplaned 
shear lone. Vertical displaccmellls of li p to 0 .3 kill and 
sinistral offsets of 0 .1- 1.3 kill were observed. On many 
segmen ts they formed on pre-existing structures (Fig. 3). 
Between the Qana 'im zone and the main Dead Sea cli ff 
there arc al least three more strike-slip faults of more 
than 20 kill length with the same N-S trend (Fig. 2 ; sec 

also Gila t and Agnon, 198 1). 
Two of the prc-existing structures of the main Qana

'jill Valley fault zone were examined in detail ; in both 
sections the fault s appeared to represent prc-Senoniall 
movements. In the Adasha Valley section (Fig. 4) tite 

Senonian rock sequence is thinner above the hanging 
wall and the younger fault occurs in tltis zone of weak
ness, passing into it at a distance of about 100 111 frolll 
the Early Senonian fault. 

The faull complex in the Mt. Holed vicinity is more 
complica ted, forming a long and narrow graben (Fig. 2) 
above which the Senonian sequence is much thinner 
(Fig. 5). The oldest fault plane ,exposed up 10 a height of 

10 111, was eroded during Late Turonian-Coniacian times, 
and slight ly rounded pebbles of silicified Turonian lime

stone of the B'ina Formation were deposited in the es
carpment (base o f the Menuha chalk). 

OSTRACODE DISTRIIlUTION 

An ;)ucmpt was made [0 study the fa ulting and the 
sed imen tation process with the help of ostracode distri
bu tion. In Israel, three ostracode asse mblage zones of 
Santonian age (S-I , 5-2, S-3) and two assemblage zones 
of Lower Campanian age (54, S-5) have been established 

on the basis of 62 ostracode species and subspecies (30 
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Fig. 2. Preliminary structural map of the Qana'im Valley fault zone. 
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of which are new; Honigstein, in prep.). These assem
blage zones enable the dating and correlation of the 
sections given in Figures 4 and 5. Out of 92 samples, 
84 showed a relatively rich ostracode fauna. The distri
bution of age diagnostic ostracode species and the assem
blage zones are listed and illustrated in Figure 6. 

The examination showed that in all sections, the base 
of the S-l assemblage zone (Coniacian-lowermost San
tonian) is missing. In the Adasha Valley section (in the 
rock sequence above the hanging wall of the fault), 
assemblage zones S-1/2a and S-2 are absent. Assemblage 
zones S-3 and S4 are normally deposited in equal thick
ness on both sides of the fault. The base of the Mishash 
Formation is defmed by the fust occurrence of chert 
above the B'ina-Menuha contact (Bentor, 1959). The 
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lowermost chert layer appears about 25 m above the 
Santonian/Campanian boundary. The Senonian section 
below consists of white chalk intensively dolomitized in 
the fault vicinity. The part comprising Santonian sedi
ments is 22-24 m thick. 

Rock sequences in all four sections examined in the 
Mt. Holed vicinity start with the S-I/2a assemblage zone 
and all the following zones are also present. The thick
ness of each in the graben part of the structure is about 
half of that of the equivalent zone above the up thrown 
blocks. 

The Turonian-Senonian rocks near the pre-Santonian 
fault are not dolomitized; however, near the Plio
Pleistocene fault they are intensively dolomitized. 
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Fig. 3. Qana'im Valley fault zone, Mt. Holed vicinity. 
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Fig, 4. Section of Senon.ian sequence , Adasha VaUey. 

Fig . 5. Sections of Senonian sequence, MI. Holed. 
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CRETACEOUS SYSTEM 

UPPER CRETACEOUS SERI ES 

SENONIAN STAGE 

SANTONIAN CAMPANIAN SUBSTAGE 

S- I / 2:I S-2 5-3 S-4 S-5 Type ASSEMB LAGE ZONES 

283 PhyrocytJ/eTC lala " - -

265 CYlhcreis IIcgel'cns is" _ -
- --49 Cylh ercis cre(aria --

271 Cytllcreis rosclI/eM; rosell/ddi - - - -- -

270 L imbllrgilla? sa l/Ionia-

251 A II l icy thereis illdaell sis " 

290 ProlObllllto liia IIl1mjdica 

28 J Veell iu /awwa rensis / alVlVare/lsis" __ 

255 Limi!lIrgillo miarc/lsis" - - - - -

280 Veellio !awwarellsis dil'idlla " __ _ 

258 Cylhereis crela rio do rsocoudalo" _ _ 

257 Ve/llrocythcre silloiell sis · _ 

286 Cytllereis mesa l'en (rOiel' jo lo -

3/1 Ell cytherura t e traco m is-

295 Togo ina gerryi" _ _ _ _ _ _ 

256 Legll l1l illocY lilereis do rsocos la/Zls"_ 

302 Cylhcrelloidea isra (! liall a · _ 

293 PrOlObllfl to fl ia CamlJal/ia" -

30 1 IJYl lwcypris "arllll/ellsis" -

314 CYlllcrella c{ C. allrall calla 

Rar~ (1 - 3 spec imen s/sample). 
- Common (4 - 15 specimens/ sa mple). 
_ Frequent (> IS specime ns/samp le). 

New (sub - ) species. 

0.5 111 III 

Fig. 6. Selected species o f ostracodes and their biostratigraphical distr ibution in the Mt. Holed 

and Ad.sha VaUcy sections. 
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CONCLUSIONS 

Ostracode biostratigraphy proved the pre-Santonian 
age of the older faults in the main Qana'im Valley fault 
zone (Mt. Holed) and its Adasha Valley branch. The 
thickness and facies changes in the Senonian rock se
quences indicate that intensive tectonic movements took 
place at that time and small anticlinal structures and pro
bably flexures were formed. The present graben in the 
Mt. Holed vicinity was once a part of the dome which 
developed continuously during Santonian-Campanian 
times. This correlates well with the structures of the 
northern Negev, which are described as a part of the 
Syrian Arc and whose folding started in the Senonian 

" stage. Bartov (1974) and Steinitz (1974, Fig. 4) showed 
some Senonian structures in the Judean Desert, inclu
ding a graben in the Qana'im Valley, about 10 km south 
ofMt. Holed. 

A younger post-Senonian strike-slip phase developed 
in two stages: one of post-Miocene-Pliocene age (which 
also caused massive dolomitization of the limestones 
near the faults), and the second, of Pleistocene age. The 
youngest stage of movement resulted" in a temporary clo
sing of the pre-existing Hever, Harduf, Shafan, Arnav, 
Badar, Adasha and Ze'elim valleys, in the development 
of thick accumulative terraces in the areas bordering 
faults, and caused stream captures. The evidence for 
lateral displacement are horizontal slickensides and off
sets which were measured by the displacement of the 
older flexures and river beds. 

It has been noted (Zak and Freund, 1981) that nearly 
the entire motion of the great transform along its Dead 
Sea segment occurred within the Rift Valley, close to 

Current Research, 1981 

the eastern shore of the Dead Sea. New evidence on sin
istral strike-slip movements in the J udean Desert will 
help in understanding their influence in central Israel 
and the possible implications for development of con
struction projects. 
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