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STEoR YT 90 IANI 1T JTINGD YUNTIA UPaAn PR e o inTpona
JIwA 1P TTIX Tawe 17We [I17T38 9°A GT1TAIIIZTIAINA M1Y1T4 ini1taxn
TWNTT PNUAN g1P'A NN OTNTIBA 0REto aixpesa 1p aeitw L (3 T11x)
(Rotstein and Bartov, in press) (4 71'X) —T1an9N poua @ip's OnN o 131
LY 17 M73AIBAA OATN N1TUT YW NRe1e ni1viua 1A

nM1PuI19711A AATTA YT 9n 1 raiNg (5 1x) 1hxu T1ARYN PRnan
Au1In 13971 =020° NI TAAYN PRALA YW 131173 .O0°TP13Aa 0 TA91 Ov1ING
Heimann and Ron,) O"1713 P19231 Ax'AY  —uen  A1'008 1798 n19NAR

.(in prep. (a)

2092/2627 .x.1) 731 _.n {2

5.1=-n NI1A B9°2 M11UWw NI92T1 777 Y4 AW 1173 A913s 071713 pi1va
M1y AT piva . (Heimann et al., 1987) (6 1i1+x) miw 1179» 0.8 Tu1
TINTAT G°TAIWA YW u1Es T1E)A L AT1T03AITN ATTAW 1T 90 st am n114an
.(1988) px71971 71 Yy nwur aaanAa

Y4 ININW) TTARIN PRALTA W O IBIPTH AN 111 NINTY m*a 1T nraxmm
#1971 7rExa 17w a19i1mtan v1etan vl (Harash and Bar, 1988 17
TATIGN AT11UAA AN ANUVIABA 3T4n- 113X 1111°3w 7731w A3Tun NUExXJ grt13d
Rotstein) upapa nna oa ni1=170 11 A1aw? (5 71vx) pr1a1a piIva w
Jw mw AN (4 7x) asxp9saa e nmiawes L (and Bartov, in press
PRINnn N2 o9xanna flower fni1ana or*um NiNs nd 9w 1012 gU'piva
7u130 9w 2737 ou NW 1171733 nraen A70aw N30an Yw 011n 0°IX1717 TWNTIA
" .(Rotstein and Bartov, in press) naian

, 17170 pPriuam T1ABYN PRUD 9Xa0A% 11 1IN, )T pran T 9
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n7707 TP1M 0111 N13n1na 1170 10 19N niw9aw oruaxn (1988) Bar
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Ponil 17en— 11Ex-1TunY . BT YNl 011103 atTiaw R13TAm T Sa
111732 O71aWnw UX1a OYuo @ O'ann0 T1Aa'9 1A% .3 4n- 11839 1 319axn
Rotstein and Bartov, 1in) na1an AuIaIn Sw 21737 "901 oo 3-un- J13x
niu+axn (Heimann and Reon, in prep. (a)) ni uianiNvg niT'7n .(press
TRITP HRINTa . J1dwn 111°3% Tiataa 12.4°3#65.9° “w 1uwa avxwvia Yua
O Un AINp T190% 2w 371a 17T91 NN AN1IN 30l AaUXa1Ti Y4 eeannn
MaXpna 94 0°77n A31300 a7Y3AwAY ATXu1Tn Lgrasss TAN 93 7I1NY

.(8 111x) g117-113x 111733 ovTa1a pava
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nma Tar Jw.n 3.9-n O09°a N11Qw 04703 TTAJ 72XU170 110w
TIPUA OTATW LXIA LTI 11YImn 1hUX M iaanw jiNG’n1 03w 1t an
PRAUT JIINT7 NVINAP NY'PIIN A4TIN N1 0737113 2172 2w ntraan niiang
LT P1722 AxX07 YW 2437 X133 13371 iA194 Na1an 1119317 A131 11ARTN
altiuna 97A27 mrTa aaw 117707 N7 N 1N AX TTYARTN Pnun '2ha atal
.(Heimann and Ron, 1in prep. (a)) "»nv1an

Jw OvUiwn A2 NTInn 17X ZAA1A0 1271A k1T 137a 7100 pad
W 1'IIN Sanwn Q17T 973 .A31aW 1TE T3wa 2Tma 1T XAt L 171A0
nigun agen 13120 (fault zone) A'aw 11TINT TAN 1Pn 1270na 1w
M1an1 O0°31713 P171 W NX070 A3an 172 O°TrOAEna O7Awd n1'712a gt
174N 1IN LA7IA0 pal 118X2 ,.071112 01N A7I00 Pad e antnnn
PR 1171732 AW 117an a7t uX NYONATII aTtaw'? nrttTad o jawe a1
.(Heimann and Ron, 1987 :1985 , mav a) 271um

N A0 24 NNTI AJW 17172920 AUA7INT 131372 IX117707 2900 a2 300 pad
3 ERILR I ntTpn (4CAr/3%Ar nua wai) nNi1972 9w O'IA17T1 O'977aA

.{(Heimann and Steinitz, in press)
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TJwad Yy PaEIN Y3 1NN N1912 7w 91X71 1Ay AN 1°9%u»  ,e97'081378
L1IXO ATIXAR INTINY BTIT1IA11R e o un

Win*w TN 1inal o'v1a 21713 o391 Au1IN a1 ann
AINZIA 0°11Wa O'annn AINEIN a1 paaningal (K-Ar) atai197111931N02aa
o 713 P1971 9w Y93 a0 nna a3aa (ATw ta3ina'? eirJa) pomt 100 1ixa
Sw 9'an  On INwWA N9° N naxma 9Y'eal 0tgwnad otwantToea L (7 10x)
Pgaul At j‘an OAIn"T0 Jw 1w NX[A1 N7 O3 Ta1 aw 11°'7n Awiw3
PRi1dal 3 913 A1TP O INXNRI ABIT 27A 113 DYBIRtTY L 1°n711°1val a'21nan
.{Heimann and Steinitz, in press) (8 71+'x) '» 1600-3 Yvw

naTe 21% 9N 11X0 A711X0 AN T730n0 72w OxXIn aaxnnsn 11IN TN
113X 1171732 gawns TR N1R AT 72w 02w 119s 2.3-1.6 27an ni171an

0717113 @171 NN D*XTRO 274n
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»TIU J3w371 TYNT ¥ 2wa SExd 17 AT1P31

112 wWOED X1 PIxal viuta T2 N2 (11 7717X) TYND Cma Taw
Heimann and) .w.m 0.4 N17 J3wn “T7X 1en 019110 9°A L 'n 220 9w
TINPTBI11A 01300 AXp . 1097 X Tadwnw 1101 73971 (Steinitz, 1988
0.55 N1 (@1 a0 T n91an MmtT TNA 93 awnw anana) "9n 10
9100 pag T3 na 1TTAIWw nivanwnn *11n312 mITa y/n''n
.(Kafri et al.,1982; Heimann and Steinitz, in press)

9N N aw nTarlTAw L (12 J1x) vt aw JIINT N1uaxa nw
N19X117'3 LTING 7=3 pi11cF TY99 ntAxnn NTIPIR aMta ritmx) s MEIN
ATl OTUTIAN OYAW TUUP JTINYT NUINAY NCPIEIN O771Wn NU113d N 4aAR
on1'g . (12,11 gra1+x) (push-up) AX N9 321 0'7X1] 38 ANXINT .4 ano
0.3 —Tnt+1 7t4xA) n1uaAl M1IRAIA N19T10 90°A1 OYTP1an nYa oYupw 9w
-TIN171 7Cwx AY FAw 3 o'Towus (Lw.n

17488 71131 O3] ,A0HRI0R AW L0717 04ias 1 o913 oO7vaw 1p
17413t NIThAl 19N n!ﬂiw Ju pdon 117 L (12,11 ,0771°X) A%100 pau 9w

.(1987) Heimann and Ron 93N Nxn1l

2118/2935 .x.21 T (7

97 Ja1ax qwnl LA23N ned1al o171 o L, (12 11x) rre Taw
a*TWLa 970 NUaAT TUT117EA OT1130 ONTIAA NR0 , 1Y NU1A , 0N NUdA
"HJ TTU AW JTINT OXNYN ONXINI 10 OA 1IX10 19N niuia  .vIM17a11p
- TINT 1183 nanna axinw

a7t 7AW L 1IN0 NN AX 1N NTWT 7AW N 11EX9 O TTa 3w e 1Jwna
A1T7T1 o Nxnaa (NoAw J3aw) crraxst (1IN0 Taw) *AT1TT BINATA 1991n
o1 nYINaw N'PEIN QL1100 72w NI1A AT Taww 4'xi (1980) Ti*iTa . r9naw
nAaTaT7 ArTAY TTY 3w 94 NI1YUumA ONXTRAw ONT3 0 J'a 1000-3 Yw nuon
Heimann and Sass, in) 7Y "1wNd 1'8711747 DUPW APEIIT 11 TN
17I% , MBING N 1T Ju) 14C purwa TTnl "8 7111 22 . {press
N1z 03w 339 ANl .11w 26,000-a 711700 1P90 7AW Nxnat ( axo
LT 72T ININA OA TTL AW JIINT AROTIAA N0 17 upu

TIptuettIea 2"Apa 1A YU niin 17U 177U1 N19X'7 NT3 OOn0 Nulaa
4 ATWUA 1T ATAM . 25%-3 1TNT O'Y18 Oataw TWNI 1INTW 901 9w

1T OUIA TIXW 14X 0 Yamn
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(2056/2963 .X.1) 9any nuaax (8

117m1 ABRInw 73w 19 TIINT DIRP1Aand RT03AT AAN N 9AL0 noaa

niyax? An172 (push-up) av nTn anxIng 1ax1aw (11 T1°x) 097100 pnd 9w
.(12,11 o+ %1 7-5 niinn)(Heimann and Ron, 1987) 134 91w TN
TRUX TITAW ONIAT WUOR NIT ARIN T1AX0 A911 0 9UAaR '0X NYminow TJaw
» M L7208 UINTIIAIIP) TCUX BOMIYAIIPA AY1331 9A4 nuaa aW,n 0.9-n
TWPINNTA , 1172001 11annan MPuapnn ,NTI'aa o+pIan 9+amn (1985
JTION TIAA BTMITAIIEN ACMIOA 31w NIRO 13 941 R1TU4X n19Tana
T1Pn LIAIN TTTWT 203 NX1TT OOU9NW ,O7IPINN O7P190% gty 130 y YTUIA
AT 0T AT WN3 CINWTIA 03 7TY N 7270w 3R 12 N7 OtRagnn
NN AxX100 N374ma wead 9w 137187 L (1985 , ma)  avina pag Tar 9N
n1agw taptn a*xnTET a71d 0 1T JU3AR NIN3IR0 N1031031 A3X3 A03An
,{pressure solution) a'pi19n 171 PR nona  TuAan yM17 113 U MmIIa11p
O71717ANT 1IN .07271207 72A 20 0 'B91P97901 apnn 1aatgl ,d71up g *7aw
INNT 17X13 gow 1173 737Aa91 aar 1113211 ghaaw 092190 *aa S0 INXn1
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N 771080 2123 732w "aa 20 gpian L,a7718n2% O17T™ L1100 9an

B L, 100 pad AN X1 J1I87A 73w L7138 Jaw 2R IN1Na maTTA 1990
17710 1IN AN D7XI0 0771w 1905 99718 01779 47Aan1 J11193 NUpPaa 9N
nMidn N1uaIn oo Av'NT 20 1IN NIOw (13 T1x)  CTuPAa 339 aYiun
1IN0 uTIn19alipa C1nay 11Jnn' 2917 JunW  nUaxna NTiIPaa .n1an
N1*33310 N1T*N? 72w 7179 0N X101 1IN v 03120 (Gl1ikson,  1966)
AN1INB ARXIND TPTLa TJAINTAIA AaA0 27ap 21n 9N INa1a-(Atpn naixn)
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1?2N31 nN1431an nN11an NI1UaIAa 03ax3 aa00 WOIART 11I00 99nn 034900

«0733P T'2172 2w N17xX11n
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077172 {A40Pan 211729 o v7iwn 111w‘.(2,1 O'7117'X) NTa- 1139 01801°4R
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L7900 Poy 174N 31771 0OA Onaxy 179 ani1T

nupl 71I1TNl ,0%17 0 aw ow TNIITA 1P201 N1ax'? Ml Aatax nan

D X10 TRNIN 1IBTAA W *2379 1IN TJana) AtaAXR Jaw Jaia g =} *11xnAn

(2 1x) araer Nwa Taw
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(2206/2962 .x.31) unw 9T°an naxnm (11
NIR1I20 71w W *ASIEA 114580 "DIN 94 Tia99 m*1 a¥  Anpa

111733 MIXPRa N1a 112701 A1 N11un Y1utan L 031ata pnuat orainen
17 Jmen NINTI Aty At anNa L (Ron, 1987) 50%-3 9w ninaa 2177T- 119x
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THE NEBI HAZURI LANDSLIDE COMPLEX

Yaacov Arkin, Geological Survey of Israel, Jerusalem
Aryeh E. Shimron, Geo¢logical Survey of Israel, Jerusalem

The Nebi Hazuri landslide complex occurs along the southeastern
margins of the Ativ Graben The graben is a tectono-magmatic
feature of Early Cretaceous age and the slide c¢omplex s related
to its geomorphological evolution. Three distinet types of slide
movement are observed and all are related to the marls and clays
of the Upper Jurassic Kidod Fm. within which slide planes are
frequently generated. The slides c¢an be characterized as follows:

1. MASSIVE CIRCULAR SLIDES
These are observed along the Eastern Graben Fault {(EGF)

escarpment-beneath Heahzut Nimrod on the north, and Ein QQinya on

the south. Sliding invelved mass movement of several hundred
thousand c¢ubic meters of material, inciuding Ilimestones from the
Jurassic Hermon, Beersheva and Halutza Fms.,, marl and clay from
the Kidod Fm., as well "as overlying Early Cretaceous volcanics

(E‘Shatr Sequence) and sandstones from the Hatira Fm. (Fig. 1.

2. MUDFLOWS

The mudfiows were .generated by movement of Kidod Fm. marils
and clays exposed along the EGF escarpment.” The focii of the mud
flow are spatially related +to springs and seepages such as Ein
el-Hawarat, Ein el- Aleq, Ein Wadi e-Shatr and Ein Qinya. The

mudflow material is an unconsolidated, polymict conglomerate
consisting of pebbles, cobbies and fr-agments from the Upper
Jurassic and Early Cretaceous (and others ?) column. The <¢lasts

are loosely bound in a clayey-muddy matrix mostly originating in
the Kidod Fm.

3. CREEP

Down-slope c¢reep of the Kidod Fm., marls and marly Ilimestones
occeurs on the broad and shaliow NW siopes of the Ativ Graben, It
appears to be the vyoungest of the mass movement phenomena. The

creep is manifested in a series of faults of small (<! m) displa-
cements which are subparallel to the strike of the slopes. The
down-faulted ©block generally dips bacK into the slope, resulting
in a pattern of stepwise down-slope transport.

Although the specific timing of the various slide phenomena is
not immediately obvious, it c¢an be seen that some slides affect
the present day hydrographic system. In the earlier, steps of
morphological development of +the graben the hydrographic system
very likely flowed parallel to the long (NE-SW) axis of the
graben. During latter stages, a major mudflow, generated at Ein
el-Hawarat, formed a natural earth dam between Nebi Hazuri and
Ein el-Hawarat, diverting Nahali Hazuri to flow in a NW direction
thereby also cutting across the NW border fault.

The Hazuri landslides are an important Key in our understanding
of the more recent evolution of the Ativ Graben. in particular,
they elucidate the erratic position of the Hatira Sandstone and
its E*'Shatr Sequence volcanic substratum within it,
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EARLY CRETACECUY MAGMATISM

ALONG THE SE_ FLAMNKS OF THE HERMOMN RAMNGE

Aryeh E. Shimron, Gevological Survey of larael, Jerusalem

PURPOSE:

, The purpgose of this excursion is to examine the various,
newly mapped, intrusive and extrusive bodies which comprise the
Newe Ativ Magmatic Center (Fig. 1}. The excursion will focus on
the fieid character and geometry of these bodies, discuss their
peculiarities and attempt to investigate, and possibly establish,
a genetic relationship between the various morphologic and petro-
logical units. In addition, a brief inquiry into the possible
relationship of Early Cretaceous tectonics and the magmatic his-
tory on the $SE Hermon will alsce be made.

TERMINOLOGY:

Some of the terms wused in this introduction to the volcano-
logy of the SE Hermon are employed as foliows:

COLLAPSE CALDERA: A basin-shaped volcanic depression, produced
by collapse of the roof of & magma chamber due to the removai of
magma by voluminous pyroclastic or lava eruptions.

DIATREME: A diatreme is a funnel-shaped explosion. pipe which

resulted from a magmatic gas eruption. It can also be a lava
and/or tuff-Ffilled volcanic neck. Diatremes are similar to Maar-
type volcanoces (Eife} region of Germany), to the well Known
Navaho and Hopi Buttes in  Arizona and vents in Fife (Scotland)
Schwabian Alb  (Germany) and others. Most vents of 1this type are
+filled with alkalic basaltic volcanic rock or Kimpertite. Blocks
of sedimentary rocks, derived from the vent walls, are c¢ommon
constituents. Shoemaker (1962) recorded the following structural

development for the Hopi Butte diatremes:
{1} Explosive activity and gas coring of the vent;

(&) Subsidence, collapse of the walls, and sedimentary infilling
of the crater;

(2} Quiet upwelling and spilling out of lava,
The gases which c¢aused the c¢atastrophic brecciation could there-

fore be Jjuvenile constituents of the rising basaltic magma,
and/or, steam derived from the rapid heating up, by rising magma,

of ground water. The terminology is not entirely clear vis a vis
steam explosions alone, Many diatremes contain metalliferous
mineralizations, or diamonds - it they are Kimberlitic or

tamprophyric.
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PRELIMINARY GEQLOGICAL MAP OF THE SE HERMON PANGE by Aryeh E. Shitiren
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BACKGROUND:

A regional geochemical exploration program was carried out
in recent vears on Mount Hermon. Based on the results of this
program (Shimron, 1988 I8 attention was arawn towards magmatic
bodies, some af them recognized from previous mapping and inves-
tigations (Dubertret, 1955, 1966; M. Goldberg, unpublished data,;
Goldberg et al., 1981; Bonen, 1980; Mor et al., 1984 ang Mor,
1985). Nonetheless, prelimnary detailed mapping, with stress
paid in particular to the magmatic units, revealed a new volcanic
field centered roughty between Newe Ativ, Nahal Nimrod, Ein

Qinya, Banias and Gala‘at Nimrod. The core of this field s
manifested in a CONSpicUoUs morphological but also crater ar
caldera-like depression, Based on the resutts from the first

stage of our geological and geochronological program the follow-
ing conclusions were drawn (Shimron  and  Lang, 1989):

(A) K-Ar data indicate that Hermon magmatism tcok place from ca.
133-90 Ma, which corresponds roughly to the entire Early Creta-
ceous time span.

Na,0 + Ka0 wit ¥

S0, w! %

CODE ¢ X E‘Shatr flows and bedded pyroclastics seduence

2 small plugs
Pc Picrobasalt Dykes anc small plug

(0%
U1 Rasanite (ol> ! Breccias, chatreme ppes and cones

Tephrite {ol<10/) [s]
8 Basalt
51 Trachybasalt: Hawaiite (Na) 0O Gabbrowe xenshths
Fotassic trachybasatt (K} . o e
£2 pasaltic trachyandesite: Muguerite (Na) @ Felsic clasts in conglomara
8 h t K

T Trachyte (Q:20 in GAFP) neshen e (K1 A gspecimens showing alteration
Figure 2. Total alkali-sitca (TAS) diagram [(afier Le Bas et al
1986), ncluding root names, representing  ihe compositional  range

of the Mt. Hermon magmatic rocks.
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(B) Geochemically, the dominantly basaltic rocks of the Hermon
range from basanite (133 Ma) through alkaii ¢livine basalts (i32-
99 Ma), and to tholeiites ({ca. 130-123 Ma). The alkali olivine
basalts appear to be the most widegpread and dominant magmatic
phase,

(C) Petrologically, the rocks of the SE Hermon range from basalt
and diabase, 10 trachybasaitls (Hawaiites), trachyandesites {(mu-

guerites) and possiply, some trachyte. The latter occur as dis-
crete concordant c¢lay horizons in  the bedded (E’Shatr) section,
but als¢ as clasts in a small conglomerate body and in vent
breccias. The basaltic rocks range from glassy to porphyritic to
diabasic varieties, Polymict and monomict explosion, intrusion
and collapse breccias are widespread and important in the magma-
tic sequence. Figure 2 shows the petrologic range of magmatic

rocks on the Hermon Range.

The term “Nimrod Magmatic Cy¢le" was coined for the whole range
of intrusive and extrusive rocks on the Hermon Range (Shimron,
1988), in particular 1o replace the rather enigmatic term "Banas
Basalt" (e.g. Mor, 1985). The Nimrod magmatic rocks constitute
dykes, plugs, diatreme breccia pipes and dyke-like breccia bo-
dies, an eruptive center, small volcanic cones and bedded flows
and pyroclastic rocks. Some of the breccia bodies and c¢ones are
seen to transgress through the Late Jurassic-Early Cretaceous
erosion surface and the bedded sequence overlies Late Jurassic
limestones of Callovian-Oxfordian age. At no time were any of
these bodies observed to transgress into the Hatira sandstones,
although, granules of sand have been observed in the uppermost
tuff horizons and n a laterite umt at the sandstone-pyroclas-
tics interface,

The term "Newe Ativ Magmatic Complex (Fig. 1) was coined for the
intrusive and extrusive rocks which are organized around the
Guvta Eruptive Breccia and its morphologic (crater?) depression.

The Mt. Hermon intrusive and extrusive rocks were divided inte a
number of lithological mapping units {Fig. 1 and Shimron and
Lang, 1989), these are described in brief, below,

FIELD OCCURENCE AND PETROLOGY
() THE GUYTA ERUPTIVE BRECCIA

This important body comprises the geographic core of the
Newe Ativ Magmatic Complex. It is up te 1 kKm wide and 3 Kkm long,
roughty oval in plan. It transgresses all the Late Jurassic
formations but its abseolute age is not known. Some of its unique
qualities are manifested in the following characteristics:

(a) It is always a polymict breccia, most fragments were ground-
down by attrition, they are rounded to subrounded and average
apout #2-4 mm in size, however many clasts are meters to tens of
meters, and some c¢ollapse blocks perhaps hundreds of meters in
size ({(roof pendants 7). Most of the Ativ Graben appears 1o be
floored by the breccia body.
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(b) The constituent fragments in the breccia comprise numerous
magmatic, rocks, spherulitic, fFlow banded glassy basalts are by
far the most dominant, but trachyte, lamprophyre, diabase, gabbro
and many sedimentary rocks from the Jurassic (and other ?) column

are also found. The matrix of the breccia consists of broken
phenocrysts of olivine, and/or serpentine, clinopyroxene and
zeolites set in micro-to ¢ryptocrystalline ¢arbonate, feldspar,
pyroxene and pasaltic glass.. Megacrysts of black ¢clinopyroxene
with a conchoidal frac¢ture are at times seen. Exotic phenocrysts

(garnet and/or perovskite and melilite) are also present, however
the rock does not appear to show the c¢hemical or mineralogi~
cal c¢haracteristics of a c¢arbonatite,

(2) DIATREME BRECCIA PIPES AND BRECCIA DYKES

These breccia bodies were emplaced around the periphery of the
Eruptive cCenter, and their distribution, morphology and com-
position imply a <¢lose genetic relationship with it. The breccias
may be dyKe, funnel or oval in shape. It is probably significant
with respect to their origin that, with one exception, such
breccia - bodies occur only within the J5 (Kidod) and younger

Jurassic Formations., At least one (the Yaafuri Yent) cleariy
reveals a transition from a narrow dyKe-shaped morphology in the
Hermon Fm. flaring out rapidly into a funnel shape on passage

nto the - Kidod Fm. This change in shape s also accompanied by a
change from a more massive basaltic rock into a volcanic breccia
which is framed by spectacular tuffisite (J5 breccia) wall rocks.

The breccias are polymict or monomict, thereby perhaps implying
different modes {i.e. phreatomagmatic vs. degassing, see below)
of formation. Compositionaly these rocks are olivine + pyroxene
phyric basalts. The matrix consist of fine Jlaths of plagioclase
and pyroxene. Zeolites oc¢cur in most, and fine flakes of biotite
are an accesonry constituent. The polymict varieties (e.g. the
Duvdvan Diatreme, Fig. 1) c¢arry exotic nodules of discreetly lay-
ered (cumulus ?) spinel gabbro, monchiquite lamprophire, trachy-

andesite, diorite, partialty assimilated limestones and perhaps
others not as vyet identified. Ultramafic nodules were not foundg,
however, it is possible that glomeroporphyritic {clusters of}
clinopyroxenes may represent mantle nodules of pyroxemte.’ Mega-
¢rysts of Kaersutite {titaniferous amphibole) and plagioclase
(andesine-labradorite) are characteristic constituents of the
Duvdvan Diatreme. In contrast to the Guvta Breccia, carbonate is

not an important matrix constituent in the smaller breccia bo-
dies, thereby perhaps pointing to a different protolith.

PLEASE, DO MNOT BUST THESE, OR ANY OTHER XENOLITHS, OUT OF THEIR
HOST ROCKS FOR COLLECTION PURPOSES. THEY ARE RARE AND I|MPORTANT

3 BASALT CONES

Two basalt conhes are present in the map area. ' QOne is the well
Known c¢one in the c¢enter of Majdal Shams {Mor et al 1984, and
Mor, 1985), the second is a small cone beneath Newe Ativ. The

latter seems to have pierc¢ed through the uppermost Jurassic (J5
and J&) Formations and the bedded flows and pyroclastic sequence
(Fig. t and see below) The basalt in the cones c¢onsists of
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olivine + pyroxene phenocrysts and megacrysts in a strongly flow
banded matrix .of pyroxene and plagioclase laths and small euhed-
ral olivines. In c¢ontrast to the breccia bodies (above) they lack
anaicite, biotite and xenoliths. It is not as vyet clear whether
two generations of .pyroxene and olivine (phenocrysts and matrix)
are here represented.

4) BASALT AND DIABASE OYKES AND PLUG-LIKE INTRUSIONS

DyKkes and small sub-c¢ircular plug-like intrusions of poerphyritic
basalt are characteristic throughout the upper Hermon region
where they intrude the J4 limestones. Most are deeply weathered
to cliay minerals and consequently manifested as white, tapular,
discordant bodies of clay. Many of these dykes are spatially, and
indeed very likely -also genetically, associated with brown disco-
rdant bodies of dolomite, Fe-mineratization and a conspicuous
kKarst morphology. Major c¢oncentrations of dykes, which are inva-
riably aiso accompanied by such dolomite bodies, are visible
along the peripheries of the main Karstic coliapse depressions
(i.e. the Bik’at Guvta and Bik’at Man poljes). In bpoth the above
cases, E-W normal +faults cut across these zones of dyke-dolomite-
Karst concentrations (Fig. 3

Because of the clayey alteration and deep weathering of the
basaltic dykes, most are exposed only aleng fresh road cuts,
however others c¢an be postulated where they are manifested by
conspicuous lineaments filled with a deep vegetation cover. Many
of these were investigated with the magnetometer and strong
magretic anomalies were generated above such linears, thereby
confirming the presence of a buried dyKe. The dyke swarms on the
Hermon show the following principle directions (in order of
decreasing importance); :

(a) E-W; (b) NNE-S5W till NE-Sw; (¢) NNW-SSE and (c) N-S. Based
on field interpretation from intersecting linears along the
south-facing slopes of Nahal Guvta, the impression is that the
NNW-SSE and N-S dyke suites are older then the E-W. Individual K-
Ar dates give some c¢redence to this speculation; a NNW-SSE tren-
ding dyke, or plug, above BiK‘at Man gave an age of ca. 132 Ma
whereas an E-w trending dykKe above Bik’at Guvta, an age of #9 Ma
(Shimron and Lang, 1989, and Fig. 1).

{5) SNAIM THOLENTIC DIABASE

A major NE-SW trending intrusive pody of massive diabase i5
present along the SE margins of the Guvta Eruptive. its field
relationships have not as vyet been clearly established. Along its
SE  margins it is in fault contact against the Xidod Fm, and just
north of Ein Qinya it is tectonically (slide) overlain by a Dio¢ck
of Hatira Sandstones and its olivine-phyric basalt substrate

(disgussion below). The ciabase is coarsely crystalline, with a
prominent ophitic texture seen in the intergrowth of plagioclase
and pyroxene crystals. Some olivine is ailso present. on  the
alkalies against silica diagram (Fig. 2) these ro¢ks are seen to

pe tholeiites and here define a distinct petrological group with
a higher silica and Jlower alkalies content then the other units.
Geochemically similar rocks are other NE-trending dykes, ing¢lu-
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ding the Mt. Kahal diabase and others.

The Snaim Diabase gave a K-Ar age of ca. 130123 Ma (3 sampiles).
In c¢ontrast to most of the other extrusive and intrusive rockKs in
the area, this moderately coarse grained body was very likely
emplaced at some depth.

(6} E‘SHATR FLOWS and BEDDED PYROCLASTIC ROCKS

The southeastern margins of the Newe Ativ Magmatic Complex are
marked by a 50-200 m thick bedded sequence which occurs directly
beneath the Hatira Sandstones (Figs. 1-4). I'n the area of Heahzut
Nimrod this section consists of porphyritic flows (basanites),
some trachybasaits {Hawaiites) and trachyandesites (muguerites)
and towards the top discreet intercalations of maTfic crystal,
lithic and lapilli tuffs and glassy ashes. About {1 Km to the §W,
in the area of Wadi E‘Shatr, the upper basalt is a coarse crysta-
lline olivine phyri¢ basanite with an ophitic matrix. The pyroc-
jastic rocks are here interbedded with c¢arbonates and shales, The
presence of ostracods in some tuffaceous shales suggests a {fresh-
brakish environment of deposition (compare with the Tayasir Vol-
canics, Mimran, 1972). These significant lateral variations in
the bedded sequenc¢e suggest varying environments of deposition,
dif ferent depths of erosion and -thereby exposure and perhaps,
different protoliths.

FIELD RELATIONS:

DyKes: DyKes were not seen cutting any other magmatic bo-

dies, or each other. However, as briefty discussed above, at
least two, possibly three, phases of dyke intrusion appear to
have taken place. Presently still Jlimited K-Ar dates and geologi-

cal data seem to suggest that this intruston sequence may have
proceeded from (1) MNW-SE dyKes (ca. 132 Ma), (2) NE-SW dykKes (ca.
130-122 Ma tholeiitic phase) and (3) E-W dykes (ca. t20 Ma). It
is likely that emplacement o¢Ff the dvyKe suites was controlled by
the regional Late Jurassic-Early Cretaceous tectonic setting
(Table 1 and below). In this respect, it is a!so noted (Figs. |
and 3) that most dyKes appear to be concentrated within or very
near 1o, the major NNE-SSW and E-w trending fault-shear zones.
Such areas were also favourable sites for the evolution of the
ma_jor tectonic-Karst depressions such as the Bik’at Guvta and
Bik’at Man poljes, and numerous smaller dolinas,

Breccias: The distribution and geometry of breccia dykes and
breccia pipes may SsSugdgest a buried ring dyke system around the
Guvta Eruptive, but structura! evidence for 1this has not as vyet

been found. it is feasible that these rocks merge with dykKes at
depth, and some evidence for this is seen at the Yaafury Diat-
reme. The breccia bodies and basalt c¢ones pierce through the
E‘Shatr bDedded sequence (at 2212/2953). Such examples are how-
ever very rare, The Guvta Eruptive transects across the Kidod,
Beersheva and Halutza Fms. and blocks of these sediments "float"
in the breccia {roof pendants?). The breccia appears to cut
across the $Snaim Diabase in its c¢entral portion, In one particu-

lar c¢ase (the Hazury Spring, 21840/29485), the Kidod Ffm. is cut
by a basaltic dyke, Doth are cut by the breccia which also
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¢ontains abundant xencliths frem these units.

TABLE 1. Variation in magmatic bodies and magma types and their
relation to the suggested tectonic . setting (in a dextral wrench
fault 'system) with time, on the S$E Hermon Range.

MAGMAT |C BODIES MAGMA TYPE ‘ STRUCTURES AGE
(tectonic setting) {MYBP)
E’Shatr Sequence Basanite, ha- Subarial volcanics, 133
bedded flows and waiite,mugue- regional emergence
pyrociastics rite, trachy-
te
Nw-SE trending Alkali oli- Nw-SE trend parallel 132
dykes and small vine basalt 10 {(x-compressional)
plugs fractures
NE-SW dyke Tholeiitic Paralliel to P and Y 130-122
suite olivine dia-- shears and major
base faults (i.e. EGF)
E-W dykes, dia- Alkali oli- E-W normal faults and 120-90
treme breccia vine basalt extension structures,
pipes, cones &. collapse of tectono-
Guvta Breccia magmatic basin
Center {Ativ Graben)

TECTONICS:

The interested reader is referred to the abstract on LATE
JURASSIC~EARLY CRETACEOQUS TECTONISM ON MOUNT HERMON (in  the
accempanying volume) which presents an overview regarding this
subject. In summary: the arrangement of the magmatic bodies on
the Hermoh seems to suggest that a pre-existing fault-fracture
system controlled their emplacement. This view s also manhifested
by the *"intimate" spatial relationship between the Guvta Eruptive
Breccia and the Ativ Graben, within  which the breccia occurs
almost in  its entirety. A genetic association between this c¢oll-
apse feature, the c¢haotic nature of the blocks within it and the
explosive cnaracter of the breccia c¢an therefore be safely postu-
lated. This conclusion and the fact that the Eastern Graben Fauit
has not displaced the NW toundary of the eruptive, allows the



[9]

rational that this major fault and possibly many of the other

structures are of Late Jurassic-Early Cretaceous age. These data
and the postulated tectonic scenario are summarized in Fig. 3
(below),

A VA
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Fig. 3. Conceptual interpretation of the tectonic and magmatic

setting on the SE Hermon Range during the Early Cretaceous. This
whole block may require Lp to el clockwise roetation to
compensate for the suggested Neogene counter-clockwise movement,

Note that such a rotation  will also reallgn  the Pmax with that
proposed for the Late Cretaceous Syrian Arc siress field, The
stram ellipse funder 1deal condit:ens and orented paraiiel to

the compression  and  exiension  axes o the  sketch) reveals the
compatibility of the model suggested, the field data, and that
predicted from experimental and theoretical work,
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DISCUSSION AND SOME UNANSWERED QUESTIONS:

Many problems remain regarding our understanding of the
magmatic and tectonic history of the Hermon Range, Following are
some of enigmas we should ponder while examining these rocks and
try to understand theirr evolution:

The Newe Ativ Magmatic center shows the following tectono-
magmatic features;

(a) A central volcanic crater (Guvta Eruptive Breccial,

(b)Y A partial tuff and lava ring (E’Shatr Bedded Sequence).

{c) An external ring of explosive vents and dykes,

(d} Subsidence of a central complex ailong normat faults, perhaps
due to collapse of a magma chamber at depth.

i, Do these units and their observed  geometric pattern conform 1o
what we should expect from a central volcano {caldera?)-satellite
vents-tuff ring relationship K4 Is the Guvta Breccia the
throat of an Early Cretaceous volcano 7

2. what is the origin of the fine carbonate matrix in the Guvia
and some of the other breccia bodies 7 ls it fine carbonale
originating from the intense mechanical abrasion of the ubiqui—
tous limestone xenoliths, or c¢an a magmatic source of 1the carbo-
nate (such as carbonatite) be postulated 7

3. Mechanism of emplacement: The breccia bodies encountered
could be products of; (a) ‘"phreato-magmatic" eruptions (due to
magma encountering water-saturated rock) or; (b) violent empla-
cement due to the rapid unmixing of gas from a magma ascending
through the crust along fissures as suggested by Shoemaker et al

(1962} or: (c) . due to the mgh COQ2 content resulting from the .

assimilation of numerous limestone xenoliths in the basaltic
magma, resulting in c¢atastrophic CO2 degasing and #hus the explo-
sive character of many ©of these rocks. In c¢onsidering these
models note that phreatomagmatic explosions are likely to be
restricted to shallow depths. In such a c¢ase, exotic (i.e. base-
ment and mantle) xenoliths would have been brought 1o near sur-
face leveis with . the carrier basaltic magma where hydrovoicanic
fragmentation would result in the breccias now observed. In cases
{b) and (c) eruptions were driven by magmatic, and other vola-
tiles, especially coe.

4, Xenoliths and Megacrysts: Megacrysts of clinopyroxene {(here an
aluminous augite, with high Ccr and  Ni), kaersutite (Ti-amphibole)
andesine and sSome others, are important constituents iin some of

the diatreme pipes. Such minerals are frequent constituents of
alkali basaitic rocks and have been interpreted by many workers
(e.g. Irving, 1974, and references therein) as phases which

crystalized at high pressures from their host or from reiated
magmas. Can indeed the Hermon megacrysts be interpreted as high
pressure crystallization products cognate with the enclosing
lavas, or, do they perhaps represent older cumulates? Evidence
for the latter is indicated by xenoliths of discreetly layered
spinel gabbro in the Duvdvan Diatreme, where megacrysts are also
abundant,



[11]

FIELD TRIP STOPS:

Ptease consult Figure 6 for the excursion Station Locations,

STOP i - Qala‘at Nimrod

Regional Overview: from the parking lot of the foriress, at
an elevation of 750 m we can view, towards the north and north-
west acrosss Nahal Guvta, the lineaments c¢reated by the intrusion
of the N-S§ and E-W frending dyke suites into the Hermon (J4) Ffm.
Observe the displacements of the E-w on some of 1the N-8 dykes,
which must have acted as lines of weakness and stress release.
The age of +these faulls is not Known. Towards the south, 1the
collapse depression of the Ativ Graben (floored by the Guvta
Eruptive) can be seen, Immediately beneath, to the SE, the small
oval depression just above Wadi E'Nakb 15 the E‘'Nakb Diatreme, a
section of which is exposed on the main road. This diatreme could
in fact be »a westward extension of +the Guvta Eruptive. As we walk
back towards the gate and the main road, note the dolomitization
of the J4 limestones, the related Karstification and the presence

of some younger speleothems. The <¢layey remnants of the Banias
basalt dyke <¢an be viewed just before we reach the gate at the
main road, Nearby, in the ©olive grove, a large water reservoir

was built above this altered basalt, the <c¢lays of which provide
an excellent aquiclude.

STOP 2 - MNEWE ATIV ROAD CURVE

Regionat Overview: Yiew tov;ards the south and southwest of
the Newe Ativ Magmatic Complex. The foliowing <c¢an be seen:

The Guvta Eruptive Brecgiai The sharp SE contact of the Dbdreccia
pody against J4 limestones, and its southwestward continuity are
well exposed. The northern contact of the breccia 1transects the
major fault (the EGF or Qinya Fault) which separates the Hermon
and Kidod Fms; this contact shows no displacement on this
important fault line, implying that the fault is entirely of
Early Cretaceous age. To the SE we see the Late Jurassic stra-
tigraphy {Hermon, Kidod, Beersheva and Halutza Fms.) with a
gentie to moderate SE dip of the units, On the horizon towards
the SE, the cliffs are Hatira Sandstones. The darkK grassy slopes
beneath the Hatira and the road towards Heahzut Nimrod, consist
of the E’Shatr Bedded Sequence,. Directly west, the Yaafury Diat-
reme and other magmatic bodies c¢an also be seen. Behind, along
the main road, one ¢f 1the E-W dyKes is exposed. Opserve the
typical features associated with such dykes where they cross the
J4 limestones: (a) a black alteration of the J4 due to baking by
the hot dyke; (b} dolomitization; ¢y minor iron mineralization

and; (d) some speleothems depbsits in small Karstic solution
openings. The dykKe itself is hardly recognizable, but the massive
transgressive ciay hor*iz_on. its alteration product, is.

STOP 3 -~ SHEIKH HAZURY

This stop provides an opportunity to view, Iin some detail,
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the Hazury andesitic dyKe (amygdaloidal), the character of the
Guvta Eruptive Breccia and the numerous xenoliths and various
colapse blocks within  rt, Along the slope leading 1lowards the
Hazury Spring (south facing) exposures of the Hazury dyKe are
gseen. Two phases are here mamfested, these are;

(ay A fine crystailline andesite. This rock c¢onsists of about 60%
flow banded plagioclase laths (Or1TADL31AN2Y)  in a much  altered
matrix of ferromagnesian minerals {mostly amphiboie), abundant

apatite, analcite and carbonate~filted amygdules. welt crystal-
line pyrite is particularily CONsSpPicuoUs, in polished section
galena, sphalerite and arsenopyrite were aiso identified, in

various rocks from this vigirity.

(b) A c¢oarser crystalline andesite (7). This rock has a mottied
appearance due the "mixing" (¥} of a mafic andesitic and a more
felsic (trachytic) phase. There are abundant amygdules and c¢oarse
euhedral analcite also present.

These rocks are unusual in their geochemisiry (highily alkaline,
virtual absence of Cr and Ni)y, magma mixing ({felsic and interme-
diate), anomatous P content (3.5% apatite in the norm), the
presence of oxides, sulphides and others, Undoubtedly, extensive
late-or post-magmatic metasomatic activity took place in this
area. In  the general vicinity, just north of the gravel road, the
Kidod Fm. is clearly cut by volcanic breccia, Continumng down
slope towards the Hazury S$Spring, we observe that the whole area
is composed ©f basalt and breccia, these rocks are particularly
well exposed along the upper reaches of the gravel road and
against the J4 (fault or intrusive?}) c¢ontacts, Along the wvertical
face of an E-W trending 1terrace just bdpeneath the Hazury Spring,
the character of this portion of the Guvta Brec¢cia is revealed.

Basatt with abundant assoried ¢lasts, is filling interstices
between large and small blocks of overlving sediments from the
JB-~-J7 formations. In places, brecciation extends into the sedi-
mentary units forming tuffisite, and testifying t0o 1the considera-
pble explosive force at the time of magma emplacement. Since the
basaltic breccia cuts across and envelopes blocks from ihe
uppermost Jurassic units, it is very likely that emplacement

reached the surface as an explosive eruption.

STOP 4 - YAAFURY DIATREME PIPE

wWe proceed, by vehicle to the Yaafury Junction (intersection
of roads to Mas’ade and Heahzut Nimrod).
wWe scsee here a fine example of a basaltic dyke with some small
branching sills, ‘passing from the Hermon Fm. into the Kidod Fm.
and the deformation associated with its explosive intrusion. Near
the junction of the +two (and passage from aquifer to aquiciude)
the dyke shows a sudden "flaring out". The considerable explosive
character of this is seen at the spring f(about 50 m above the
road) where the volcanic breccia and wafl rock tuffisite, are
quite spectacutar, The Xidod shows shattering outwards and away
from the diatreme to a distance about egqual to the diaméter of
the pipe itself. The funnel-shape of the pipe is seen when viewed
towards the Guvta Eruptive (8W) from the spring. It is pointed
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out that exotic fragments of coarse crystalline diorite were
found here, I8 their protolith a Precambrian basement?

STOP 5 - DUVDVAN JUNCTION (Heahzut Nimrod-Ma jdal intersec.)

At this location we wily examine the E‘Shatr Flows and
Bedded Pyroc¢lastic Sequence, an intrusive autobrecc¢ia-aggiemerate
dyke or pipe-like body, and the inter-relationship between these
units (Fig. 43%.

- - ~WSW-
NNE Je——- E SHATR SEQUENCE —»

[ HAT!{RA Fm. SANDSTONE E‘LAMNATED CRYSTAL TUFF & ASHES

BEASANITE Z]iiThie aND LAPILLY TUFF

CRYSTAL TUFF BRECCIA AND AGGLOHERATE

r=n /

HALUTZA Fm. Y, FAULT

(scale 15 approximate}

Figure 4, NNE-S5W section across the wvolcamec sequence at  the
Heahzut Nimrod~-Ma jdal Shams roads intersection {coords:
22116,/29530). The true-dips (along the road) are away from the
observer,

From the Hatira Sandstone aquarry we proceed down road and into
the volcanic section. The sangstones dip RO-25° towards WSW
whereas the tuffs about 40-50° towards the Sw. The signifi-
cance of this disconformity is not as yet confirmed, however
regionally [hs seems to imply oniap of the Hatira on tilted or
gently folded velcame rocks, Going down section, we c¢ross from a

finely lammated, lateritic purple ash-fall tuff, ACross a pa-
leosol horizon nto a potrphyritic basalt fiow showing well deve-
loped spheroidal weathering. The basaitic rocks in this saction
range from basamies to hawantes and muguerites, on the alkali-
sthica diagram {Fig. 2) the E’‘sShatr bedded rocks appear to <ons-
titute a dgifferentiated seqguence, The uppermost flow is an oli~
vine + clinopyroxene phyric analcite basamte. Contnuing down-

section, we cross ntoe a sequence of crystal to lapilly tuffs, A
few meters to the north the 11uffs are fauited on smali E-~-wW normal

faults with down-faulted blocks to 1the south, Just beyond these
smaill faults we pass, across an mtrusive contact, into a dyke-
like body, or smail vent, of volcanic breccia which passes into

agglomerate
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Compositionaly the apparently monomict breccia-agglomerate is an
olivine + pyroxene + analcite-bearing basalt. Chemically it is
however a transitional alkali bassalt, its K-Ar age s about 3¢
Ma younger then the E‘Shatr basanite (dated about 2 Km to the
5W), and is therefore unlikely to be a feeder for the neighbou-
ring flows.

'::_'l- Hatira Fm. sardstone

Reddish-purple Fe laterite, grey tuff and
ashes, sandy in upper part, finely bedded

—— —— — Greenish to grey clay
*+* +* 1l uhite weathering Lrachyandesite to trachyte

A8 0l{vine -phytic basanite

Basaltic talus

f a A Ji] 'Gp Altered analcite basalt
P2t 4t 4] Traehyandesite
2 = 2 9] Feddish-purple clay (paleosol)
w
o Basalbic talus
F_B B Hawaiite till muguerite (trachytie fabric)
Talus
+4 + 4 + 4| Trachybasalt
Talus
% Halutza Fm.
FIGURE 5. Stratigraphic colyumn of the E‘Shatr Bedded Flows-
Pyroclastic Sequence beneath Heahzut Nimrod (coords:
22115/29530).
STOP 6 - HEAHZUT NIMROD - EASTERN GRABEN FAULT SECTION
This "foot" traverse will take us from the Hatira Sandstones at
Heahzut Nimrod, across the E'Shatr Bedded Sequence (Fig. 5). we
proceed down slope, across a small basaltic cone which cuts

through Halutza imestones. This rock 15 a very fresh, well Tfiow-
banded olivine + proxene phyric aikali basalt. Some megacrysts of

clinopyroxene and olivine are also present, however, it 153 not
yet known if 1hese differ n composition from matrix ferromagne-
sians, in  age (ca. g% HMa) and composition, this rock 15 very
simiar  to the breccia-agglomerate body that we examined at Stop
5. we note however that it differs m composition (Fig. 2) and
very likely n age, frrom the dominantly basanite anda Hawaite
flows in  the E’Shatr sequence that we just left. we contmue
down-siope, across a basalt bouider-field and into a smatl but

prominent ridge from the lower part of the Beersheva Fm. Portions
of this ridge are comprised entirely of a siliceous (>90% $i02)
spiculite rock (Goldberag, pers. comm, and Goldberg et al.  19381).

The wview from this lecation of the varjous units which comprise
the Newe Ativ Magmatic Complex and aise the eastern flanks of the
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Hermon monocline is guite spectacular, Note also the abrupt Nw
swing (towards Hazury) of the main drainage channel in the basin
beneath us which is attributed to Recent slides (ArKin and
shimron, Sheet included herein)., We proceed down the south slope,
across a basalt boulder-field and enter the Duvdvan Diatreme.

Basalt (Hawaiite} in this breccia pipe was dated at ca. 122 Ma,
which need not be the age of the diatreme since the basalt may be
a very large xenolith. This highly polymict breccia is marked, in
particular by numerous xenoliths of discreetly. (cumulus?)} lay-
ered spinel gabbros. The gabbro xencliths are basanites to picro-
basalts in  composition, and strongly enriched in Sr (>1200 ppm)

and VY (460 ppmj. Megacrysts of Ti-amphibole (kaersutite) and
plagioclase {andesine) are also important constituents, ~and some
biotite phenocrysts are also present. From this | location we
proceed down hill about 1 Km, towards the southward continuity of
the Qinya (Eastern Graben) Fault. Time permiting, at this loca-
tiech we willl examine, in brief, the following Features:

(a) Recent slides which, besides c¢ausing chaos in the tec¢tonics
and stratigraphy, 2als¢ blocked and diverted the drainage pattern
in the Newe Ativ basin. The uncosolidated conglomerate contains
numerous clasts from the E"Shatr sequence, in pariticular abundant
basanites and trachytes,

(b} The Snaim Tholeiite outcrops nearby, and is c¢ontinouous, as a
prominent intrusive body, towards the SW into the orchards and
groves of Ein Qinva. its contact against the neighbouring Late
Jurassic units appears to be faulted.

(¢) Observe the multiple history on some of the faults in 1this
area, The E-W (norma! Tollowed Dby dextral) and N-S5 (strike-slip
and normal) trending faults in the various juxtaposed Late Juras-
si¢ blocks in the graben are a reflection of the complex tectonic¢
history of this area. Note that the E-W faults may have a post-
slide history as evidenced by the displacement of the top of the
E’Shatr tuffs (purple horizon) in the tectonic slide nearby.
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