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Abstract

The Trinssic stratigraphic section resembles that of the Makhtesh Ramon, but it is
thinner and the upper part is not represented. The lower part of the section is composed
of sandstones and shales of the Gvanim Fm., with fauna and flora of Werfenian (?) -
Anisian age. Limestone and marl, of the Sa'haronim Fm., above it, are rich in fossil
faunn of Anisian-Carnian age. Magmatie rocks, trachyte, nordmarkite and olivine basalt,

similar to those of the Ramon, are found as sills and dykes in the Triassic rocks.

An erosion surface i% found at the top of the Sa'haronim Fa, This is covered by
pisolitic silty clay, sandstone and dolomite of the Ardon Ma., of tarly (?) Jurassie
age. ‘The rest of the Jurassic section is made up of "Nubian" sandstoncs of the Inmar P,
These in turn are covered unconformably by the Arod Conplomerate, of lLower Cretaceous
are.

The shore line of the Triassic Tethys in the area under discussion is 50C los long.
1t stretches from Central Sinai, throurh the Central Negov northwards into Transjordan.
The northern part of this line, from the "tamon onwards, shows evidence of stronger
uplift to the east. Subsequent movement along the Dead Sen rift shifted the Trinssic

deposits in Transjordan about 100 lom to the north,
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Columnar section of the Middle Triassic of A'rayif en-Naqga,
compiled by I, Zak (1957b) after G.H. Awad (1946),

Generalized columnar section of the Triassic of A'rayif en-
Naga, drawn by I. Zak after D.B. Eicher (1947, pp. 90-91).
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The Zin Fault Zone. An Example of

Senonian Faulting in the Northern Negev of Israel

A
Y. Bartov and Y. Arkin

Mapping Division, Geological Survey of Israel, Jerusalem, Israel

and

G. Steinitz
Department of

Hebrew L of Je le

Y.

Abstract

, Israel

11711 N1 (Geological Setting

Senonian, Precampanian faulting Wwax | astablished) ) yﬂmﬂql%ms indicating the age of move-

along a normal fault which is part of the Zin Fault
Zone, east of Midreshat Sede Boger. The
mation, which shows maximum displ
against the Shivta and Nezer formati
the downthrown block, where the
Santonian, whereas on the upthrown bl is
C Younger are not dis!

Since it has been established that the Zin Fault Zone
was not active later than Early Senonian, the pos-

sibility of later horizontal displace it.
lated to the folding of the ummﬁﬂ

excluded.

ment along fault lines are, in many cases, a subject for
copjécturé.. The Zin Fault Zone, about which such
p@sﬁlims are predented here, has been recognized
/a8 one of the majortestonic el in the North

Nege\ 1wy (1947) and Bentor and Vroman
.(l;g})m&xﬁluﬂe attention has been given to it

\withi xt°0f a regional tectonic framework.
(& on the extent6f the Fault Zone (Fig. 1b) have

beenprovided by detailed photogeological mapy
f 1jm meyv (Arkin et al., 1962) and geo-
(:09 f the 1:50,000 scale Sede Boger

Public Art %(&té{zr‘xen preparation).

Zone has a general E-W trend extending
over some 25 km between the Northern Negev anti-
clines and the "Avedat Plateau (Fig. 1b). Bentor and
Vroman determined the age of faulting as between
Eocene and the beginning of Neogene. Bentor and
Vroman (1954) and Vroman (1956) considered the
Zin Fault as a dextral strike-slip fault and suggested
that the Northern Negev structures “slipped hori-
zontally along the nearby unruffled rigid Avedat
Plateau”, and that “the fold ranges north of the Zin
Valley were many kilometers more compressed than
the resistive Avedat Plateau, south of this line.” From
this they concluded that “there seems little reason
not to apply the same explanation also to the similar,
though much more continuous, parallel lines of the
Central Negev, such as Ramon, Mt Arif, Mt Sagi and
Paran Faults.”

Received November 25, 1975
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Fig. 2a. Stereo-pair of the studied area (Air photo by Pantomap (Israel) Ltd.).
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De Sitter (1962) considered this area to be a

L 32+
Jerusalem
<

flexure formed in pre-Eocene times, probably as a
result of wrench faulting in the basement. Bartov
(1974) excluded the Zin Fault Zone from the Negev
and Central Sinai shear belt because it is not con-
tinuous to the east and the west, and because it is
attributed to an earlier age.

The part of the fault zone examined in the present
work is located approxi ly 3 km east of 1
Sede Boger, on the southern plunge of the Hatira
anticline. At this location a normal fault displaces the
Turonian Shivta and Nezer formations against the
Senonian Menuha Formation (Fig. 2). In the hard
carbonates the fault face is smooth, dips 60°—90°

-«
and traverses the Hatira anticlinal axis at an angle of
Beer M:N 400.
£ During the present study, the following observa-
e iy / o tions regarding the age of the Zin Fault Zone were
I4 L 1 S
"';':;V / M N“ls?&jo(r)ﬁlnx chalk of the Menuha Formation,
{ o "ITXN ANTIRNER] Hfaediés | IA) Trgnian Nezer Formation, is
! faulled in_ plaoe: agams( it. The maximum displace-
NEGEV d
30" _il Bl Narked iffe s in the thickness of the
) Méntha Formauon are'found in sections measured on

i
1
‘

Elot
e I,ﬁsnum ARAB

both si médlalely adjacent to) the fault.
The: ;hzl s anam a lhxe}tnes of 77.5 m on the down-

Q wa side and o 0" m on the upthrown side
(Fig-3). 2, e \.-\
3) chert of the Mishash Formation

Fig. 1a. Location map.

Ezra O”omlsfélbﬁléahconﬁomeme of the Hazeva For-
Rblic Art Archié_(,e
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U
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¢
To
f.P. 1 Ks

Fig. 1b. Generalized geological map of the Northern Negev.

Nh — Neogene — Hazeva Formation

Ta — Tertiary — Avedat Group

Ks — Cretaceous — Mt. Scopus Group
~ Cretaceous ~ Judea Group

Kk — Lower Cretacecus — Kurnub Group

R.A, — Rekhme anticline

M.Ha. — Makhtesh Hatira anticline
M.Hz. — Makhtesh Hazera anticline
AP. — Avedat Plateau

S.B. — Sede Boqer

Ja — Jurassic — Arad Group

/- Fault

R.F. — Rekhme Fault, Z.F. — Zin Fault
K.A, — Kevuda anticline

K.Sh. — Ketef Shivta anticline
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Bentor and Vroman, 1960: Kolodny, 1965; Luz,
1970; Reiss, 1962; Rot, 1969; Starinsky, 1964), it
seems that an early Senonian faulting should be pre-
ferred. As in the case of the anticlinal structures, the
chalk was deposited first in the low areas, while the
higher ones were covered by chalk only during the
Campanian.

The hypothesis of hori | along the
Zin Fault Zone contemporaneously with folding of
the Northem Negev structures (Bentor and Vroman,
1954) is difficult to accept. Since there is no evidence
of post-Senonian movement along the Zin Fault Zone
and since the slope gradients existing during the
Senonian in the Northern Negev were not generally
greater than 1° (Steinitz, 1974) most of the folding in
the Northern Negev can be rcgalded as post-Senoman
Furth no evid of h

has been found on the Zin Fault although such dex-

tral movement has been observed along oﬁarﬁ\fl{x i Vm

the Central Negev (Bartov, 1974).

Additional evidence of Sedoplin DATINAA A Lul _).fff'f(" ] Mokl aphy and

region has been noticed by the authors along the E-W
trending Rekhme Fault which Grader
garded as a reverse fault. Conglomerate
Senonian age are found within the
the downthrown block, adjacent to;
ling (1954) considered movement
Fault to be right-horizontal, However, no cri
such movement has been found, ‘Neverthieless, clear

id of post-Si exists along the
Rekhme F:ull

In conclusion,
Zone and the Rekhme Fault were Pxﬂb”m
Senonian times, with the latter showing renewed
activity at a later date. Thus faulting should probably
be regarded as a more important element than pre-
viously thought within the Senonian tectonic regime
of the Negev as it is in Northern Israel (Flexer et al.,
1970) where the present-day * structural pattern,

luding faults, was d during S¢ time.
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4-Section on up-thrown block' '~

Fig. 2b. Geological map of lm“ww‘mﬁngra OriOﬂ CO”eC[iOn

NQ — Terrace

Nh — Hazeva Fm,
Kug — Ghareb Fm.
Kumi — Mishash Fm,

Kum — Menuha

Kush — Shivta Fm.
Kudr — Derorim Fm.

mation (Bentor and Vroman, 1951) overlies the fault
zone in the area of its maximum vertical separation
without being displaced.

4) Micropaleontological analysis (H. Frenkel, GSI,
Paleontological Division) gave the following results:
on the downthrown block Santonian age was estab-
lished up to 20m above the base of the chalk.
Campanian chalk is found from 49 m and upward.
(The gap in infi is due to the ilability of
samples between these measurements.) On the up-
thrown block all samples, including those of the base,
gave a Campanian age only.

kun—Nezer Fm. Db lic Art Archive

Discussion

Faulting on this part of the Zin Fault Zone can
heroforn b6 lished as of S <
age. A more precise timing of the movement cannot
be made at this stage. Thus there exist several pos-
sibilities: a single, pre-Menuha Fm., movement (Lower
Santonian?); a later (Upper Santonian?) faulting; or
even a slow i hrough the
lower part of the Senonian. From the thickness re-
lationships of the Campanian chalk on the flanks of
the North Negev icli (Aizenberg, 1965;
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Midrashat Sde-Boker
International Center of Desert Sculpture
26.1.96

Mr. Mohamad Bassiouni
Ambassador of Egypt
Tel-Aviv, ISRAEL

Dear Mr. Bassiouni,

Following our meeting at your Ambassy at Tel-Aviv, and your presence and speach at
Nitzana Terminal Artists Desert Festival, 31.3.1985 - a "Memorial for Peace" -

we are trying to orgenize a Desert Sculpture team - to reconstruct the stone staircase that
| shaped at the feet of Jebel Arif-a-Naka, in Northern Sinai, during 1981-82, and to film

it. Our request is to cross Tabl]Mamy,qp&mch 1996, afternoon - reach the
feet of A.a.N by noon .lla“*:l}&a\s?f[}j G@sﬁu‘vﬂ@é}(cikp&?{o the summit 938 m.

toward the sunrise of the 13™; recor?mcuon !hat\daﬁ and cross Taba border
back on the 14"

I /\RTL/\B :
The suggested team: \ o/

1 - Desert sculptor

1 - Film photographer : e
L Ezra Orion Collection

1 - Jurnalist of "Yediot AronstUDIiC Art Archive
4 - Builders
——$p 8total

3 jeeps of Egyptian Touring Company.
Local drivers, etc.

Can you help us to coordinate it - as contribution to a creative Desert Peace -

Yours -

Ezra Orion
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