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(3)'J,.,N i1W>'l ,(S)'J,.,N i1"TliP ,(2) ·11, "'An ,(1') 17,P,i1 ",N,,N 

1'J n,1 ,;,n'J 1, """ ( 1 ) 
;,p,o,g1N,Al ~gJ ,,pn>'l'J ,,~)'li1 (2) 

,, .. ,,A 11 n~'l071 .. J1N ,i1,Al'J1N .. A'J i1P'Jn>'li1 (3) 

'Jw ;,~'Jg'J 17JJ 'Jw n~'Jg;, ,,1 ,n,1goJ,~ 'J11A Nli1 n'Jn;, a, JJP1 

fl'l'JN>'lW n,pg1N i1Jllln nwn,n;, ill 71W 771N'J ,~ 'J11pn .(1 ,, .. ~) ;,p,,gN 

·'-'"iJ 105 'Jw 

11n,nn1 1,JJn-11g~1 i1'J1~n "TJJ JJ.,A, Nli11 n,J~1 i1t ,,,o 'Jw 1n'J,nn 

l'JN nN ,,,~J li1,l,1>'l ill 71tN 'JJJ lWJll 01"T11ll 'JW 17 7gon .n7tn-11g~1 

:n,,,p,JJn JJ'JOi1 n,,,n,11 ,.,NJ1.,A7i1 i1J1n1 n1po1J1n 

Schulman and ;(1973) Horowitz ;(1970) Freund et al. ;(1965) Picard 
. ( 1987) Joffe and Garfunkel ; ( 1981) Garfunkel ; ( 1978) Bartov 

'J11A 7,1N'J a,,,p,JJi1 n,,1w;, ,1,~,n ,,nN 11pJJ'J N.,i1 ,,,on n,~n 

.an1N a,3,,gNni1 a,,3wn;, a,J1n;,1 'JN7w, 'Jw ,J1g~;, np'Jn1 n1n1'Ji1 

p1'J1 ,n,J~i1 :J1p1n 'Jw n,,wN7i1 i1J1>'li1 n,1,n,1 1J11nJ ,,,o;, 7'J;,n1 

n1JJ,1p .(2 ,, .. ~) 11l"l7ni11 ,, .. JI jJDJI ,i1'J11.U'l p1",1 ,;i.,,m, jJ>'lJJ ,D,l'71~ 

,~.,1 c,,,JJ~ a,,n,J~il a,J:i.n;iw a,N,n a,,liJAn1N',~ a,J1nJ1 .,,~ 

.N,il ~N i17,JJ~ 1',N c,J:l)'l n,~1,n n1n1',i1 ',1:1.A ',w ;i,7linlNAil 

,1J11,~ nN n1n1',n ",1:1.A ilJWn 11 a1pn, ;i',1lin 71l'N11 71Jni1 ',~n:i. 

• ;,', 1 nil pnJJ', 11 ~~Dw n,, 1wn n 11~,, n:i. il?I~ J 

,n,J~il n,um', ',11n1 n1,11JJ A,~;,., noJJ ,cw • ,,n,n;i ',w ;,~,n',n nJ:i.n 

71l'N 71n1 nn,nn nJ:i.n 7NnJ 1::11 ,nJ1D, pnJJn', .,,:i.pn:i. n1n1',n ,.,,w ",W 

n1,1lip17li01 ,,n:J.Jl 11J1'Ji1 ,,n 'JN il?l~J i111Ai1 -11n,n;in .ill' n::c;,n'J 

.ilJl~~ n1n1'Jn 'J11~ 1wnn'J n11'JJi1 

( 11n,nn n1Jnn N,~1i1':J) ,n,,n 'JN,,N 'Jw ~71liiJl"Til n111JJ 'JJJ oo:i.nn ,1,0,1 
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□ ,~,n w~,,n .(modified after Heimann and Ron, 1987) 7N7W' 

.,,,o~ n1Jnn 
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,1•0,1 n1Jnn 

(2105/2520 .~.J) 7J'j ~,n (1 

ll!l~J.l , lllJJ ,., illl .1'7l!ln ?'?~,1 ?W □ 'Pl?J.,1 ,lJJ.n - J.71lnJ. ,n?n,1 

.(2 ,,,~) .,,,,.,, nn,, □ '171J p1?J. 

n,,~,,,., ?,~, np••1,n .,,,un1N•~ • .11 ,11NJ. ;in,nn 'NJn nnn n,,~,,,., 

.□J7~ ,, l''ill □ '717J. N? l~N,l 

nn,1 □ '171J nn, ?N .1J1!l~ uJ.n Nl.1 1 l 

lllJj 7,1? n'On' 

u?1J. ,~1?1!l,1n uJn?N .(Freund, 1978 ;Garfunkel, 1981) n,1nn 1?n,11 

7WN1 i7,,.,.1, jJl?J.l 

-w-
207 /261 

□ '171J jJl?J. 
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212/261 

V 

V 

V 

2km 

m 
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0 

- 100 

n1?1J..1 •?'~ nN .1N7n.1 □ '171J p1?J.? 1?1~,1 nn,n J.711n-n,1n 7nn . 3 ,,,~ 

. (Heimann and Ron, in prep. (a)) ,nn?Nl ,.,,., •pn11,1 nN1 
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.(Rotstein and Bartov, in press) 
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\~67 

257 

...,.,.Foul! 
o Closed depress· 
e Shutter ridge 
.....,Landslide 

,~,•~ ,,~w ,,,N~ c•J1~p~1~,,n~ c•~•~,n~, c••,p•~~ c•,~w~ .5 ,,,~ 

Heimann and Ron , in prep. (a), partly modified) ,,~n~N, 
. ( after Ha rash and Bar, 1988. 
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7!JOn ,,, .,~ 7nnJ 11,,n 7,1N'J ,wN,n JJp1n pnlJn .,w 1n1p,n 

,1wn 1p ,.,~ ,Jwn nJ1ww n1'Jt1n .,,A ,n,,A1.,,!l,1n1NA 01,11lJ :n,,!l~n 
1 wN,n pnlJnn a,p,n nN a,N,nn n,no,,o n,~P.,!l7 ,,p nw,.,w ,(3 ,,,~) 

(Rotstein and Bartov, in press) (4 ,,,~) 71An.,N pnDn a,p,n nN ,~, 

.nT ,p., n'J1A1nn nn1N n,,,lJ, .,w n 1 no,,o n,.,,lJ!l ,~, 

i1lJ1Jn ,~.,, ~020· Nli1 71A»'JN pnlJi1 .,w 1J1,,~ • □ ,TjJlJn ,n.,1 a,71TN1 

Heimann and Ron,) a,t,,~ p,.,11 n~,n., ,uwn n1,n~n ,,.,lJ n,.,Nnw 

. ( in prep. (a) 

(2092/2627 .~.,) o•g7 .n (2 

5.1-n Nin a.,,A n11uw n,.,t1 ,,, .,lJ ,nuw 11,1 no,~n a,,,,~ p1'J1 

7:J.lJ i1 T p, .,1 .(Heimann et al., 1987) (6 ,,•~) n,w 11•'J» 0.8 u, 
,,N,n1 a,,:iwn .,w u,1!ln ,,!l,n .n,1 1 0JuJ,N n,,:iw 1 1 1 'JlJ ,n,J!l n11lJn 

,(1988) 1 jJ~ 1 ., 1 1 1 1 1 .,lJ i1WlJJ i1J1»i1 

.,lJ 7N1nw) 71A»'JN pnlJn Jw 1n1p 1 n nN 91J1 n1N7'J 1n 1 J 11 n 1 !l~nn 

p1'J1 11!J~:J. .1'Jw ,11.,'J1!17Hli1 ,,u,::ii1 nN1 (Harash and Bar, 1988 ,-r, 

,n,J!li1 n11JJni1 nN nNu::inn ::i,JJn-11!1~ i1J11,::Jw ;i,,::iw n::J7JJn n,!l~J □ ,t,1::J 

Rotstein) JJp7pi1 nn::i □ 11. n,,11JJ 1T ;i,,::iw'J .(5 ,,,~) a,t,1::J p1'J1 'Jw 

'Jw n,,w i1N7n (4 ,,,~). ;i,~p'Js,;i 1p n1JJJ!I .(and Bartov, in press 

pnJJnnn i1N7J::J a,'J~!lnni1 flower i1J1n1 a,,un n1Nn nn::J 'Jw 1n1,1 a,p1'J1 

i1JJ1Jn 'Jw ::i,~, □ JJ NW 111,::J1 n,Jwn n,,1w n::J7JJn 'Jw i1J1n □,,~,,, ,wN7i1 

.(Rotstein and Bartov, in press) i1::Jl!li1 

, n,,,1 pnJJ;in ,,11.n'JN pnJJn 'J~snn 11 71TN:J. , p,,;i p,!IN ,, 'JJJ 

Harash and .(5 ,,,~) JJp7µ n,w,'J:11.'J n,,J,,!11Ni1 "n1p'J~" n1N7'J ,n,J 

n,,JJ, 1p1n □ ,p,n::i n1::Jnlni1 n,,11JJ li1 1'JN n,w,'J~w □ ,JJ,~n (1988) Bar 

.i1T 71TN'J nnnn i1n1N 

(2101/2690 .~.,) n,,. r,g~" (3 

1u,;i □ ,!IXJ ,n,tnn 'Ji'J~i11 a,t,1::J p1'J1 ,n'J1n;, pnJJ 'Jw □ ,J1n;, 

71:J.W (7,6 □,,,,~) □ iJlW a,'J,~n n1'JT1 ,,l1i1 □ ,T71::J p1':,::i .1T •ililjJJn 

17JJn- 11 !l~-::i 7Jm'J 

Rotstein and Bartov, in) i1::J1!1i1 i1JJ1Jn 'Jw 1,::J, ,'JJJ::i □ il 1,JJn-11!1~ 

n,JJ,::i~n (Heimann and Ron, in prep. (a)) n1,uJ~n1N'J!I n,,,,n .(press 

,unJ,p n,n,J • i,.uwn 111,::J'J 1111.,J1 12.4"±5.9° 'Jw ,,.uw::i ;i,~u,, 'J.u 

a,,un n1Nn 7!10n 'Jw 'J11~ ,10::i n,Jn, i1.ll1Jn ::ii,nn ;i,~u,,n 'JJJ oo::innn 

n,,~pnn 'JJJ a,,,JJn i1j1!Ji1i1 ;,,,::iwn, ;i,xu,,n .a,,::iw;in 1nN 'J::J 771N'J 

.(8 71,~) □ 171-ll!IX 111,::J:J. □ ,T71::J jJl'J'1 



268 

2,66 

5.14 

-8-

fi 

206 

2 

/3 

.4.24 
Eino! S~oked 

·3.60 

208 

3 ►.m 

SCALE 

LEGEND 
Soil !-AL.! Love cone 

Basalt 0 Rood 

Sedimentary rocks CD Sampling site 
a its age 

+ 
--

.2.45 

.(updated and revised after Heimann et. al, 1987) 

N 



-9-

tr-~ ::,:, 
E 

W 0 POLARITY CHRONS .iJ POLARITY FORMATION (!) a... (!) 
<( w <( 

Ashmura 

"- ~ BRUNHES 
Benot Yo'oqov 0.5 w ,.._ ~ z 

w 0.73 

Yordo V V V V V 
u 
0 0.92 

Mishmor HoYarden 
1.0 f-

~ 
0 .97 

w 
_J 

Hozor / Godot a.. ~ 1.5 ...J.... ..L 

MATUYAMA 0 0 

II V V V 

V V V V 

V I/ V V 2.0 

I/ V V I/ 

Dolton V V V V 

V V 2.5 
V V 

Unnamed sediments c 
3.0 GAUSS 

w 
z 

3 .5 
w 
u 
0 

I/ I/ I/ V _J 

V V V V 0... 3.66 

4.0 3.98 
V V V I/ 

4. 12 
V V V . V V GILBERT 4.26 

Cover Basalt V V V V 4.41 
V V V 4.5 4.49 

4.59 
V V V V 

V V V V 4.79 

V V V 
V V V V 

~ Sediments V V Volconic Roc!;s :t ~ Conglomerate V 

□ '171:J jJ 1 'JJ.J. n1!l1wno1 .U°JOol n1,•n• 'Jw 'J'J:Jl>'.l '!17?,. 'L!17l!IO 7nn • 7 71 '~ 

□ l 'l!IJ?,.Y.llN°J!ll (K-Ar) 'J , ;>,. 'l 1 n J , !I 'J.u 

• (Heimann and Ron, in prep. (b)) 
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( B) After deforrnat ion 

( slip a rotation) 

.(Heimann and Ron, in prep . (a)) 
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n1n!l 1111 

"7jJ"Jlil □71i\ilW JJ::!11.lo .illW ll"'JY.loJl.l 7"ll:::! nlllll'lilW , ilJW ,,,.,)lY.l, 
pnJJil 771N'J ni'JNY.loW fl"jJ!JlN ilJJlJn Nlil □ "T71:J p1'JJ. 'Jw "Y.lo"l!lil n11JJY.l,'J 

.ill jJl'JJ.J. il'.::!::"n'J 'Jw J."::17 7:::!ll 1::i'J1 n1n1'Ji1 nJJ1Jn 111":J'J D"lTJ. 71i\Y.l,'JN 

,,,'Jnn Nlil ~N 7"JJ:::! 71i\Y.lo'JN jJDJJil .,,i\ 1:J"!l'J 

.(Heimann and Ron, in prep. (a)) '"'J!l'1 

'Jw a,,.,,wil "7J.WJ. "n7l1lil l"T"'.::!::J. 'JJ.i\11.l,il 1J.7i\ 1Y.l17 ll"il il'Jlnil jJ1lll 

"!J'J:J .illlY.loW fl"7jJ 7:J.WJ. "J.7JJY.loil l"T":::!11 , l'Jli\il 

i1JJ.1l1 □" l71::J p1':1J. 'Jw il::Pn'Jil ilJJ.Y.l, 1"1 □ ""T"7!J)'lil 117":J.Wil n1'J1J.A , □ "71W 

l""JIY.l, 71TNJ. ,n'Jlnil jJ>Oill ll!l:::!1 • □ "71'1J. □ l"N il'Jlnil jJY.Uf 'Jw iln"n>'lil 

n7T>'.l ,,,·:mn ;,7,JJ::i:: n 1 'JN1l71l il7"J.W'J fll"l"Tll lJW" ,1171 

.·(Heimann and Ron, 1987 ;1985 , 11.lo""il) J.7JJn 

DJJ"J.jJ 7no 'JJI DNTl ilJW ,,,.,n ilJIJ.7N:J "J!l'J 7:::!11 1 il'J 'Jnil il'Jlnil jJY.l,JI 

111"::11 ilJW 

3 :-i,u 1 J n,,,pn (40Ar/39Ar Dl3"WJ.) n1'JTJ. 'JW □ "li\1"17 □ "'J"A 

.(Heimann and Steinitz, in press) 

(2049/2697 .~.J) 7nw;i n~''N (4 

"'J1W:J. 1 D" T71:J jJ1'J:J. 'Jw fl":J.7JJl'l l1!J~i7 1flJ "!J:J. nN~)llJ ,nwi'l """ "N 

n1'Jt:::i1 D"~Jl'l"IO 'J'J1:Ji1 7nn ~wnJ ,nwi'l n'J""N n:::i~nn:::i .i1'J1nn pnJJ 

.(10,9 C'71'~) 

"JW:J 'Jw jJ!llN i70:J)ll lfllN n1'JT:J. 'Jw ~,~,, i'l:J.JJ 7nn , .. .,JJn .0"0!l1J'J)ll 

.,,~n n,,~nn 7N11n1 ~,n1'JAJ1p 'Jw □ "7~l'l 

i7JJ:J. 7N 1 

10 ,, .. ~:::i 

11 "'Jl'l i7W 1 'JW:J 

jJl'llJJ:J. 3 i77~1J n11p:::i 1N~)llJ nn11 ., .. A 'IJ:J. □ "~J)ll"IC .l"fl1:J.":J.011 i7'Jlni7 

.(Heimann and Steinitz, in press) (9 71•~) '" 1600-~ ~w 
n,10 'Jin 'JN ,,~n n,,~n nN l"l'lJJl'ln ,:::iw n~,n n1~nni1 71TN nN 

111":J1 0"7:J.Wi'ln lnN Nli7 i7T 7:J.W .nJW ,,,.,n 2.3-1.6 'J'IA)ll n1'JT1i7 

.□ .. ,,,~ p1'J:::i nN a,~,ni'l :J.7JJn 
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ell 

.fo~ 
0 .... KORAZIM 

~ g~ 
N 

· 0.97 

R 

1.67 
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1.87 
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2.92 

--· 

3.'o 1-,-3.05 
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3.15 -
N 

,-3.40 
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3 .86 
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3.98 
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-
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y V y V 

V R V 

y y y 

14 flows 
y R • 

y ' "' i-3 .84 

□ ':inn ;iw, Y.ln 

N. MAHANAYIM 

V V V V 

V R V 

V V V 

V 
V R V 
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V N V 

V V V 
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'Jw 
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AYYELET HASHAHAR N.AS~F N HAZOR 

--N--,. ~_ N__:--~~ ~ - ~ ~ ~ ~ -~R~ - ~ ~ 
~ 

~ ~ 
~ ~ ~R ~ ~ ~ ~ ~ 
~ -R":.. ~ ~ ~ ~ ~ ~ ~ ~ 

I.Bl> 
~ ~ ~ - R~~ 
V V V t-1.65 ~ r-

V V 

? 
V V V 

V V 

V V V R V 
V V V V V 

I" V V 
V R V V V V V 2.10 V 

V V V 

V V ' 
V V V 

V V " YR V 

V V ' 2.30 V V ' V V V V V 
~ ~ ~ 

~R ~ 
~ ~ ~ - ~ 
~ ~ ~ 2.50 ~ ~ 
~ --N ~ 
~ ~ ~ - ~ 
~ ~ ~ 
~ R~ 

.(Heimann and Ron, 1989) □ 'l71:J 
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(2102/2877 ,X,J) ~~JN nM1A (5 

. l?lA~ ?W ,1,Mn~ ?11A~ nN ~ll~n □ 1,,-,1~x 111'~1 a,,1w n~,Mn 

,1tN1 n,wN,~ n~,Mn~n ?X~nn ,(2 ,,,x) n,tn-11~x? 1J11,~w ,,,nw ,1w 

n~?l~~ ,~?1n~ pnM n1,p1 n'?Nn'o~n ~p,,T ~T ,1w? .,,nw ~11,p 

~Jw ll'?n 'JW? ~n1,p ,1w~ ?W n,,µ,M~ nl?'M~~ .n,tn 11~x? nnxnuxn1 

,1w n1?x~n~ ?W ~n,, ~M~l~ .,1w~ nN ~o~n ~T ?'An n?T1W □ 1wn nNTl 

.(2 ,1,x) llN'W ,1w11 '?M-n,,w ,1w1 n1N,? 1n'J n,tn• p~x? 

Heimann and) 

1988 

nN n?u1n~ ~,11M a,1,on a,n,t ,~onn a,1~,1n ~M1A1 n?T1~ ,~1wnn 

nM1AW n1,w~N1 n~n1n n,1,•n~ ~,~,A1~1u~ .,n,~N?n ?n ,~Tw n,,w~N~ 

~r-n) ~? 

I 
I 

I-

,,~xn n1~01J n1M1A? ~n,,1 (push-up) ,nx,n? ~J1n N•~ ~~JN 

.(,?NO,~~ nJnn 

"" ,..,.......,. 
Maayan Baruch Faull 
~~ ~ ~~ 

::, ," .<:. 

" -~ .<:. Hula Va II e y • V> q,' 
QIRYAT SHEMONA '(' 29 

JI ~ (:)0 i • • 1 ~ 
~ 1 : N 

f 0 2 3km 

N "' 
:/ .... 

0 0 1 ui .., 

.(Heimann and Ron, 1987) ~?,n~ pnM ,,~x1 ~,,1w~ □A, .11 ,,,x 
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(2112/2893 .:<.J) 7~NO 79~ (6 
.TTJJ ,1w11 i'JNO 7!1:J 71W1 i1!1XJ lT i1TlpJ:J. 

i111A W7gil 7Xl"i1 PlXXli1 ,,li,1 ,;,'J N1 (11 71,x) i'JNO 7!1:J 71W 

Heimann and) 

'l•'JNp, li71 1 i1 i1JJ 1 J nil :::i:::qJ • lil'J 7, JJ::t 7:1.WilW 7 1 71 7:J., ?J'? l (Stein i tz, 1988 

n'J, nn i:mJJ t:nYJi::i l"T"TY.UW n1'Jsnwilil "'JlnJ'J nn111 ,;uw/n"n 

'Jn N"il 

.(Kafri et al.,1983; Heimann and Steinitz, in press) 
li11W n"'>'l17ii1W ,(12 71"::t) TTJJ ;:::iw 171N'J n1JJ1Ai1 n,,w 

, il?EJJN 

A1711 C"li01Xlii1 C"71W "Jllip 771N'J fl"°JN»W fl"jJ!llN i17"1Wn OJJ:J.lJ fl1JJ1Ai1 

an,,µ .(12,11 a,,,,x) (push-up) nx,n'J 1 J1n a 1 ,x1J 7:in nNx1n:1 ."JYJi" 

0.3 -,n, 1 1 7 1 JIXi1) fl1JJ:J.A1 fll!IWnJn n1'JT:J.i1 'J 1 Al □ "TjJlJn 1 n'J1 □ "JIPW 'Jw 

.,n, 1 1 , 1 ux nt r:::iw 1 ::1 □ 1 1 1 JJn (.w.n 
"17JJ)'li1 'Jl:J.A::J. i1!1XJ ,n 1 n1nw 71W , □ ">'lll □ "l:J.)'l 'JJJ:J. ~Oll i17 1 1W ljJ 

:J.7JJ>l11 n7Hl:J. l'JN a 1 ,1w 'JJJ □:::JOn 11 1 1 .(12,11 ,cp71,x) i1'J1nil jJ1lJJ 'Jw 

.(1987) Heimann and Ron ~:<N N:<nJ 

(2118/2935 .:<.J) n (7 

771 i1Jl!IX 7wnJ ,il!IJN nJJ1~1 □ 1711 1nJ,nnw ,(12 71,x) llJJ 71W 

il,lWJJil il7>'ln nJJ1~1 ,,1!171171!1>'l il,1J1il ON,J1il fl>'l7 ,llJJ nJJ1~ , □ Nil nJJ1~ 

.1!17>'l1°J~J1iJ 

.l"JNO 7!1~ nJnn1 ~XlilW 

ill 71W • 1Hl7nil nN ilXlnil N,.w7 71W Nlil 11!:IX"J llJJ 71W "Jw ,~W>'lil 

~1711 a,NX>'lJil (NJJ1W 71W) ,Jl!IX>'l1 ( llN,w 71W) ,>'l171 ljJ}'l~O>'l 1~71>'l 

CJJ ni"JN>'lW nip!:11N ilJJ1Jn 71W Nlil ill 71WW JJ,Xil (1980) IJ,17!1 .,JN>'lW 

.'n 1000-~ "Jw ilUOil 

Heimann and Sass, in) ill 71lN:J. 

ll~>'l , l>'l!l1NiJ .N ,1, "JJJ) 14C mPW:J. ll>'lJ ,,u711,un J,~ . (press 

.ill j,~j 7n1Nn □~ llJJ 7:J.W l71N"J ilWn7nil n,Jll!liJU 

,Jp1uo,,"J!lil "Jh~Pil ,:::i~ "JJJ nJ1» ,,1!17117U:J. ni!lx"J 1n,J il7»n nJJ1~1 

':J'JJ il"T,JJ>'l ll il"T11JJ .25°-~ 
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__.. Contour interval, 10 m. 
- Foul! tr~ce 
,LI_..... B 
-~,,:-Elevated ione 

+290 
N 
.; 

(Heimann and Ron, 1987) n•~1nw1 ll~ ,,1w 771N~ n1g•~ •J1~ .12 ,,,~ 
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(2056/2963 .~.J) ~•~ n~1, (8 
117ll>'l1 nin1nw 71W ljJ 771N'J n1>'ljJ1>'l>'li1 n1ll1Ai1 nnN N,n 'JAll nll1A 

n1l11A'J nn111 (push-up) no,n1n nN::::i::1n::J 1,::::i::1Jw (11 ,,,~) n'J1nn pnll 'Jw 

.(12,11 □ •,1•~1 7-5 n1Jnn)(Heimann and Ron, 1987) ,,~ ,1w 771N~w 

,,ll~ ,.,,Aw 1N:::J>'l1 u,on Nln nn1N ,J1::::i::n n'Jt1 .,,An ,,ll~ n,n,nw ,1w 
' 1n, ,;, 

ljJ1NNi1>'l , 11,'Jllill 11 nnn,1 
• .W.>'l 

'J, ::mn 

0. 9-n 

(1985 
7!1::J lN 71Jfli1 1.!17>'ll'JAJljJ>'l nin1nn illlW Nli1 1:::J 'Jlll n,,,ll~ nl'JT1>'ll 

71jJ>'l .lfllN ,,,w., 71ll1 ll::::i::ln an,'JNW , □ ,JjJlNN aip1'Jn>'l a,,,J1i1 ,,lll'JA 

i11l171 □7T ill 7WN::J ., JNU.,'Ji1 7i1J ,·p ':,lJ 'J:J. lilW 1:m, 1 717:J. N':I aip1'Jnn 

nN n::::i:: 1 nn n:J7JJ:On w, 1:1 'Jw 1 :n, N'J • ( 1985 , l)'l,, n) n'J, nil pnJJ ,:us 'JN 

, (pressure solution) a,p,'Jn p1 pn'J nonn ,Jinn , n," ll!IJ l!l7Y.:1.1'JAJ 1p 

a,J17nNn 1'JN .a,p1'Jnn ,11,, 'Jll a,u,'J1p,'Jo1 np'Jnn ,Jn,01 ,a,Jup a,,:iw 

7nN'J 17:::(lJ □nw 7171 7::J'l!J'Jl ilill 111'1:::J:J.1 Q'1J:::JW a,p,'Jn ,:J.ilt. 'JJJ 1N:i:DJ 

.u7n1'J1t.J1pn n17:i:11,n 

(2047/2972 .~.J) 71Jn~ ~~" (9 
nN i111i1Dil 71Jnil 7:J.W 1 11t. 'JJJ □p1nn ,n'J1un'J □ 17in ,71Jnil 'J!Jn 

7WDJ '11,JJ jJY.l,JJ nN 7:i'.1 1 ilJ1Y.li,il 7:J.W .ilJ1Y.li 1 7:J.W 'Jw 7n,,:i ,Y.li17iil ljJ'Jn 

p:iw 71TNil nN □ ,:i:,n a,7:iw 7!JOY.l, .il,jJ71U □ 17i"J JJ,ilt.Y.l,1 11J:J.'J:t NJJjJ:J.il 'JN 

n11JJn n1JJ!J1n □ JJ no,n1 'Jw 71TN N1nw (13 71,:i:) ,,JJ'Jilt. 7!J:::J'J n'J1un 

n 1 !J:i:nil n11pJ1 

nJ1:i.n (G1ikson, 
.n,:::17 

1966) 
ilJJ1 Jnn ilN~1n:::J 7p 1 JJ:i , J1t.1N 1 :Jil 71 Jnn 'J"1t.p 'Jin 'JN 1N:i ,n. (n 1 pn n71:i:n) 

1 N11n 771N'J .7:J.Wi1 771N'J n 1 'JNjJ 1 U711 ilJJ1Jnn ilN~ln:::J jJ7 N'J1 n 1 jJ!J1N 

1p"Jn:i n1JJ:J.1Jil n11JJn n1JJ!J1n1 il!J~J n 1 Jnil W7ilt.>'l'J 71Jnil 'J!Jnn il:::J 1 'Jnn 

.□ ,Jup □ 1 p1'J1 'Jw n,,~u17n 

(2036/2978 .~.J) ;,,!J~ 7iln n 1 !J~n - 11 1 JJ ;,nJJ1 n'Jiun (10 

,, ,JJ jJ)'lJJ 

ilJ:J.)'l 11 , JJ jJDJJ'J 

,:iw 111 1 :::J ,,J,w 'J'J1t.1 nN11 ,:iw;, 1 JJup 1 Jw ,,:i n'J:1j:Jn- 1 Nn JJ:J.1Ji1 w'J1wn 

□ 1 ,171 i1JJp:in 1 1 10 □ 11 'J1w;, 1 7::iw, .(2,1 a,7,,::::r;:) n71n-11!J:::('J □71!JOJ7Ui1 

i1JJ!J1n .1111 ,:iw ,,, 'JJJ n,11t.1n ;,J,N ;,7,:iw;, cw ,17~n □ 17ii1 ,11N'J U7!J 

.i1'J1ni1 jJDJJ 1,~n □ 1711 □ iii. iln!J~J ll''J il>'lll 

n~p1 71TN:J. , □,, ,:iw 'JW ,n,71;, 

a,~,n 1n1N 11>'l7ni1 'Jw ,'JJ_,'Jp,JJJNn i1J:J.>'l1, ;,,:i~n ,:i.w 71 ,~ ;,1 , J:J.:::(n;, 

.(2 ,,,~) ;,,1t.,01 N,w, ,,:iw 
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KEFAR 
GILADI 

305 

EL-KHIAM • 

::, 
0 

LL 

,,,~ pn~, ~~1un ,~J1nw n•,p 71lN1 ~,,1w~ c~~ .13 ,,,~ 

.(Dubertret, 1954; Glikson, 1966 •~ ~~ c••p~n 
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(2206/2962 .~.J) onw ?,'An n1~nn (11 

111•:::11 n1,~pn~ Nl~ 11n,n1 ~l n11~n? •1u•1~ .~J1n•~ pn~~? a•:::11no~ 

1, 7gon n1N,? 1n•J ~l ,nN1 .(Ron, 1987) 50%-:::i ?W n1n:::11 a1,,-11g~ 

c••pg1N ~p?n~ 'l1.)'0 a~ C'JlW C'lll':::11 ~,•1w ,,,w,n ?W ,n,,1 

11n,n1 □ •1, c•g1wnn? n•J••g1N ll ~~gin .•n•Jg~ n11~n~ nN □ •J••gNn~ 

c••Jn• a~ c•pn~~~ 11,w ~nN,~ c•pn~~ 300-:::i ?W □ J11•:::i n,,,n .1, ,~11 

,,,~) 339• ,293" ,254" Nl~ ~~1nn~ Clll':::JW n1:::i,~n Wl?W1 a,,,,on~ 

n?nn a, ~p1 nngn~ 11 c•~nNn~ n,w nN □Nin nJ17nNn n:::i,~nn 111•:::i .(14 

w1?w 1•1n n,•~~n n:::i,~nn ll •:::i nN,J p ?~1 (Eyal and Reches, 1983) 
,,1w n1:::i,~n ?~ n•n•Jg n7'lA Nln n1,~n? ~~inn lllAJnn .n,:::i,~n~ 

n,•1w n1:::i,~n w1?w1 c•p1?1 ?W ~•~u1,1 (16 ,,,~) c••Jn• n•pg1N nliln 

P? ri1:::in1nn, , ll~W~ 111 ':::J 1AJ 61" ?W n•~u,, n1N71.)n n, 'UJA1.)1N?gn 

ll nJ~u 001? nJn ?~ .a•~nNn~ ~.w ?w ~•~u1,1 N?l a•,1wn ?W ~•~u,,1 

.(1"•uN n1J nJnn nN7) n,:::i,~nn 1•1 n,w~ •on• nN ,1ng~ w• 

N 

0 

NA-J4 
MEAN PLANES OF !ST 2ND AND 3RD 
POPULATION OF RIGHT LATERAL SSP 

1'UN n11J1 

.(Ron et al., in prep.) 

N 

HERMON 
MEAN PLANES OF 1ST 2ND AND 3RD 
POPULATION OF RIGHT LATERAL SSF 

.(Ron et al., in prep . ) 
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A 

Initial 
Configuration 

B 

¢c 

Locked first \ Active ¢ 
set second c 

set 

Incipient 
fault 

. (Nur et al., 1986) 

(2187/2959 .~.J) 1 •~N ~lJ (12 

,255' Nl~ ~p•nJJ~ n:J7JJY.I~ 111•::iw O'N7Y.I ~,•1w~ n1::i7JJY.I w1'Jw 1'1 71n•n~ 

, n, w, 'Jw~ n:J7JJY.I~ 111':Jl 282 ' - ~• JW~ n:J7JJY.I~ ll l ':J 

°J'h~ 'On' ,nl:J7JJY.I~ 'Jw ~•,~Y.llNh~ 7::i•~'J .329 ° Nl~ ,JJjJ1~ 'Jw O'~Y.INY.1~ 

'JJJ 'Y.l'J~ n11JJY.1 71JJ 7llN~W 7::i1 0':JY.lln a••~JhY.llN'J~~ O'JlnJ~l ,~•J•1w 

n•p~lN ~7'1W ,,, 

. (Ron et al., in prep.) nn::i,11.1 
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(2191/3023 .~.Jl Nnn,1 n~,,~ (13 

NNE 111'1:::JJ. 11Y.l7ni1 nN i1X1nl llll 71W 'Jw 1:::JWY.lil nN i111i1Y.l N,w, 7J.W 

71W - '1'-1,17ii1 , □ 1 L1JYli\,O 'IJWYl 1::n,n ill 7J.W ,,n,nil 71lN1 .(11 ,1 1 ::s:) 

a,,,,::!) il!J'l!Jn N'J'J "'JN>'.lW 71. 177"1 □ '17"T10Yli1 ,Nll1W 71W - , J l!J::S:ill 11N,w 

,Jp1L10,,'J!Ji1 11N,w ':1''11.p nuo;i 1 !1':11 a,11.,'J1!J71Y.l a,'J,p,w ,!I 'Jll .(18,2 

i1t.10i1 ;in, i1 

□jJlY.lY.lil 11771. 1Y.l17 i111i1Y.l Nnn,1 nll7TY.l PY.lll .'n 1000-:::J 'JW 71llW1 n,'JNY.lW 

.Nll:J.W 7J.W'J llN,w 71W ,,1w i\lTTil 71TNJ. 

71W n7TY.l- □ 171Y.l :(18 ,,,::s:) a,,1w1 , .. ,J.jJ nllJ.7NY.l ~p,n ill PY.lll 

7J.W .(Nnn,:i 71lN1) 'Y.l 300-:::J 'Jw '1:::JJN 1,:1,n □ JI "P!llN 71W NlilW 11N,w 

□ ,JJ,!JlY.l TT7TY.H'l • □ 7jJ,JJJ. □ ,'JY.l.71J □ ,7:J.W □ il 11!1::S:>l 7jJJ 71Wl 17.llY.Hl □ ,Jl'JN 

□ J'1i1 ,Nn,,,n, N7L10N ,,:i.w - □i11W a,,WN7i1 7WN:::J ,a,'J,1pn □ 1 7J.W 7!JOY.l 

a,unJ,p a,1,w,n .n,p!ITN illllln 'JW '1fllllY.lWY.l 1'1:::J7Y.l □ ll Cl'1'1J10:::J'JN □ 1 7J.W 

7J.W 'JN 11N,w 11wn n11~1n 'n 700-J Jw ,,~w1 nip~1N n~1Jn ,J a,N,n 

c,p,JJ. Jw n,~~,, ,,j 71n N,~0N1 Nn,11n ,,1w 7,1NJ ,p,~1 N~1w 

• (He!mann et al., 1989) 

, JN □~ Nnn,:i 1171,. Jw n 1 ,~ 1 1 , nn 11 l 1-. l n 1 n,, :iwn n, l :in nN, 1 wn 

.a,,Jwn p1 ,~J?o. ,,,n1 J~ nN7n (Eyal et al., 1986) ,,,, ,,1 Jw 

n,,,o-J1JJ.J-JN7w, n1J111-. w1-.~n 71\Nn n,~~n (14 

Jw ,J,~~n pJnn N1nw N~1w ,1w nN n,N,J ,n,J n:i,~n ,, n,s~nn 

,,n ,oj, nJJ.n nN1 ,,~,p □ 1'.N 71\NJ. nJ1n, pn~n □ ,p,n nN ljl N,w, ,:iw 

. 11 JJ.Jn 
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305 

304 

216 

~ 

~ Fault 

=Dike 

: v: Volcanics 

=Road 

299 

o. __ =,;;o . .,s_==' •m: 2 

220 221 

~n•nn ~J~n n,,~,•~ ,Nnn,~ ,1tN~ n1•,?•M~ ~,•~•~ n,~,Mn .18 ,,,~ 

.(Heimann et al., 1989) p•un 
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~E',:, i1TN~ C1ip n1Y1Jn ,,~,J 
(N'WJ:i iE~ n'~i1N, nw,) 

,n1,E01 n1N11n:, ,Yp1:, 7,1N, :iY1Jn:, 1~P n,~;y:, 
□ 'i1Y'W:i 1'1 iYE □' 'P1 n,n,Yr.lWr.l :i,,~1 n,,,::u 
,,, ;:i,1,n :,~o:, n,,,1,1N, n,,,,y ,Y □ '00110:, 

n,,E~n n1nJ n1N~1n 1'1' ,c,n,,i ,,y~:, ~o,n:, ~Jn,N:i 
n1r1rn:, 1~p1 ,1Y'W nY'1P N1E'N :,,,~, .n1,,1,1no,o 
:,,r,1N,1 ,,n, :,,w n,,,1,1J~~ n,nnEn:i .:i,,w, :,,,,n1 
n1,r1n n,,,,n1 c,:,11, n,,~, p,,,, y,,:,, □,,~ n,wENn 
c,,,1:i:, .Y1p n1,1pJ 1'1 111~1 pn,n ,:,1, ,w,E:i ,w 
,,nw 01,p n1r1rn, c,on,,n ,c,,1,n:, □ '~;y:, 1'1 
:iJ1~J n :inJ:, .c,1p1y. :,,,,n ,,nnn r1w :iE1pn1 
□ '~PEN:i ,,n1N1 :,,,in n1N'•W ,~ 1p,1ow 'NJn1 

.□ ''JWn:, □ ''0'E1N,:i1 □ ''J~~1N,:, 

□ ''J1~P~ n,n,, 1'1 ,,1. i1TN1 n,~nJ'P n~;yn 
:,,w rn N~1n:, ''J1'•i 1'~,n ,,, ,Y :i,1pJ ,~1 n1n~1n 
,Y, ,n1n1, ,w ,,n,, 1N n1nE :,11~p:, ,n,on,:, :,y1Jn:, 
1n,n1 :,Jnwo:, n11Yr.l:i :,,w rn N~1n:, ,'r.l1Pr.l 1,~,r.l ,,, 
:,,~~,, ,c,,,,,~pn~o □-'~Jo,N n1,~11:, 71n , 1or1 

.c, ,,~n, ,~, ,~o, 
1,~;o:, nn~1yw n,J:,, 

:,,,,n:, 7,Yn ·''YE 

n1Y,E:in iWENW :in~ iY □ ''WEn ,,n,, □ 'pn1,n □ 'i1TN, 

.:iY1Jn:, ,w ,,J,,,, 1,~,n ,,, ,Y c,~,wJ1 n1,n1pn 
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, 1':Jn 017r.i n11t1-N'U1Jn 7!!::> 7HN1 nu,7;-i 01p,r.i 

nr 71TN 7N ,1T ,17~):l':J '':JNi'N n1,n':Jr.i p1t17 ,(1 ~1~7111) 

, O'J1Uln 0'~1':J'Nn 1'1 7n1'1 n11~n n7Ul!ln rn 7Ul!!Nr.l 

'JUI 1'1 ol7'UI' n1N7 ;olUI'• 'NJn; '•1':J1N• olJ1):l 0'':J':J1::>n 

;71Ulol '71Y 'JUl):l n1,1pJ 1'1 pn7r.i ;7Y1U/):l,l 71Uln '71Y 

,n1Jnn 12 

':J::>1 n1711U 

o1'1J1 nw7n .0101 

,nw ,nunn 3 

'NJn1 n11,~, ,o1!!'1Ut11 

n1J1 n1711U 4 1 n17,1or.in 

111::>1 0'::>71Nr.l 0'J1•'':J1E ollU':JIZI 0'7~1J 1T 77,1 .n,; 

,n,; ':J::>1 0''71UEN 0'1J'IZI nN11Uol n71UENnr.i1 ,017,- 11!!~ 

n::>7Yn':J onr.i, JE o, 1p n, 11nn o; n7IZIENr.i nw7n • 1n' J '11 

.O''JIU):l 0'711U::> 0'i11Ut1ol O'~Jr.lNJ'':J ':JY n'7IZl!JN nr1rn 

n1'J1~1J1):l n1':JT11 0'711Y, (2 ~1~ilZI) ,n':JN O'~J):lNJ'':J 

'i'1 0'1-!J'):l .0'7171 OJ'N Ool'':JY n~onn '71Y'IZl1 n1r.i;r.i1 

,,1':J1 n,;1':J1E71r.i n1r.iw7nn ,10, ':JY nlZIYJ O'J1IZI 0'7p1n 

.t11::J'11 11nJ olJ17t1Nol n'71UENn on1':J'YE ':J'•1 

7,n1r.in r.i o.3 7~1p1 OJ1':J::>r.i ;-i,1J1 n,,,r.i nJnn ':J::> 

,n~IZl,l 'JE ,11;1 ,OJ1':J::>n IZIN7 .n1n!l':J r.i 12 pr.i1Y':J Y':JO':J 

':JY 1,1r.i1 ,7~):l~':J'~ol 71J'~ nnE1 n,,,r.i;-i 'Jr.l'O nN NIZl1J 

71IZl::>r.i n,r.iYn':J 0,01 nwr.iwr.in r.i 2 7~1p1 n':J1;y n~':JE ,,, 

• ( 3 ~1~71U) 

n1,,,r.i o,::i,o 

1'1 O'J11::> n1,,,r.i.i :n1N1n n1,,,r.in 1::>7YJ n::> ,Y 
nw7n n1Jnn ':J::> 1'1 oipn7r.i n1,,,r.i.£ ,nw7n n1Jnn ':J::> 

P'1ir.l 11TN n1,,,r.i,d ,7~r.l'i1NA11 7~r.l171':J~1 IZl1r.l'IZI 71n 

1p 771N':J1 ,'t17Tr.lol 11•'':J1Eol1 '17Y):l,l 11•'':J1Eol 771N':J 

':JY ,~r.i~':J'~ oY n1,r1n n1,,,r.i.~ ,on'J'1 71nr.in ':Jn1Er.i 

,'r.l1Pr.l 'J::>~1N• ~PEN ':JIU1 ~01n OJ1':J::>n ON n1':J;':) nJr.i 

.GPS '~':Jpr.i n':JYEn1 O'J11UN7 0''10'J 1::>7YJ 1=> 1r.i::> 



4NumL N,ULL ffi4 CTLC,~, UlLlLU WCLLO ~NlLL' 

a,LW' LCTUN' X~ffU ,LN~ LuLL,W' dL,u,XLLK,W lL NCTLLW 

,CLLLU CTL,LU SdD ~CTLUC,O XLL4,0 ,LUL' ~NlLL, 

CTff~L ULL maLm ~aL, CTLUC L~SdD. ~,LO~ 4CL ULda,w 

~,l ,CLLLU N4L LCl\LU Lml! CuL w,m,N ,aLLL LLL ,CLLLU 

L~NlLL ,ALL-~ld (ULL Ul\,U m~L m,,L ff4, )· WCTLUC,O 

LNLU L~,OLO' Cl\Ll! WLffil! ,W,L ~NlLL WL C,ffl -ffC~LW 

LCTffL~W 4ff~L NlLL,O ~4U, CTLuL~,o ,uo,u· Cul~ 4U,N, 

ffO c,,ou a,cmLL ULm 4uffL4W U\LU~ WLmu CTlLUW 

u,ULU 

SdD· 

L,Ld,o QL~,o ,LUL LAL LU x~w ,LUL' LCTUU,4 C,L4 CTffLCU 

cu,~u L~L,O N4W auu,4 C,L4 aL CTLUC ULm wa~A,U 

NLuC,LU LN,C,Ll! ~QLL XLL4 ffi4 aouL a,4,CTQL,O' ~o 

WL,Ld,o ffiWLffiXL a~A,U,O NuffiLLU X,4L, UlLlLU 
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J7 ,J6 ,J5 ,J4 n,,~1l>moo,o>';,n n,,,n,n 10 >1)~ ';:INJYJ> O,nraw n~1oon nown 
n,,o ';,y nniiJ1YJD 'l';:IN n11>n, .2 1 00 ,,,~ nNi (1960 ,1963) DUBERTRET '"Y ,,,.l'lil\!J 

p!,nj Y?on >01~>0 )>j n>~?,1p 111.l''P .11>!,yn lN'iil~OPlNn iYl lN'lln:w >nn o>?>l 
1n>l1 , >J>o ll~~jl j.\Jj 1,y nJljn ?W )l>?Yn p';,nn )>jl , )lO"Ylj 1mn ?W 11>';,yn 

:(2 ,,,~ rn,) 1?n?,~ )lo"Yln ?w l?N DY ,ow ,,~>o';, ,wo>vc Y?on n,,,n, nN n1nt? 
J4 m,n,n >'ti 11>!,yn p>nn □Y >j>O?ilP ,n,t n11::m ~ ll'?Yn p>nn 

J5 m>n>n oy n>j>0?11p ,,,,~ n,,!m 
J6 m>n>n DY n>j>o?11p YjYJ iN:l n,,~ 

J7 m>n>n DY n>j>o?11p IT!{l';,n n,,~ 
J2 nNl J3 nN ,J4 m>n>n ?W n::iwon rn - nlNilj N';, ,~ ~N - >';,';,~ 1~1i,o n1nt? )n>J 

.?N1YJ> 1,~~jl ';,>';,.\j YPiPil MY.l n,~1on n~>n n,,:::m □Y 

n>~j o>>J>l a>?~~, n,,o-.n 'P~lN ,~on N'~ln? - n?,~~ rn,, n>lJj n11:::mn 
:n';, a>tPrl'l?li OO)Y>f.l) .o>>t>>ip>tn>:i :J.i? .,Q>j>l OjP:J.ir.1 o>t>l)J.ipn - ll>?yn 

>w np?n .1m:i nl1lt9 nl>t>>?NlN o>ny;,, nl>t>>lJNp?p nl:J.JW 1900 .0>>1wn 
.nt p?n. l>:J.lY:i 'n 625-J? Y>lo Nit>iJ.li >w J4 DY >:J.>t>?ilP ll>nYJ n9>n ni,~ 

o>o:i ;,y ip>y:i - p?nl ?NiW> o,nn:iw llOin:i nil>n ,9,v.nn >w o:i,, rn n1,:in 
: ,,9,n >1:i 0>019 nw?Vb - >ll?l9il1.l 

,
1 0 170-J? Y>lo )>:J.)YW D'l~V n9~,n Ui9 llMnn 

.'n 95-J? y>}1.) )>:J.YW lY~):J. u,~ l)J>nn 
•

1 0 358-J? Y>lo ,,:i,yw 'l~,l n~yn u,~ 11,;,yn 

.o,,o,;,1p>90 on n,n,pn:i .a,,~1p>ri1>:i ;y o>>t>>1p>n ,p,y:i ,o>i>lo >11:i o,~n 
,o>t>Jin:J. il~ lJl o>n)?li nl:J.JW i~OO 1mn tJiO:J. .o>>?i>N)?~l o>>t>>?)Pl)N 

• "nl~N- >j:J.ir.111 ?W o>p~)N i900 Ol )~~l 1m:i .Tl)Pi nl:J.JW) nH!nY 
• >p1~n ~,1 o>i~l>l n1>:i>on nl:i.Jw:i 0>1:i,10 t>i~n >y?o >w on>:i.10 

o>>o,;,,p,~o on n,n,po:i ,0>>0>1p>o1>:i IY o>>t>>1p>o ip>y:i ,0>1>lo >11:i 
on>:i.1n .n,1>:i.1 >w n~,~~ ny~1n o,~n >w 11>?yn p?n:i .0>>?1>Nl?~1 o>>t>>?lPllN 

.l):J.>j - n1>)))>:J. IY - nlPI n):J.j\!.IJ. Q>j:J.)11.l t>i~n >y?o ?W 

on o>J>ln n101pn:i .a,,o,1p>n1>:i IY o>>t>>Jp>n ,a,,,ln 1,p,y:i ,,1:i o,~n 
op?n:i o>>t>>?lpllNl o>>?J>Nl?~ op?nJ. ,o>>?t>?po lN/l o>>t>>?1p>~o ,o>>t>>liNp?p 

,~oo 1,,;,yn w>?w:i .ni>:J.l n1y~1n INT.l n1~1~1 11nnnn w>?w:i .o>>t>o?p101>N 
t>YO l)J>nn w>?w:i .n)WiY:J.l Q>t>Jin:J. il~ ?w )J) t>>o1?1, ?W Tll1V"TYl Tl):J.JW 

- Tl):J.Y IY - r,)>))l':J. Tl):J.j\!f.J. Q>j:J.)iO t>i~n >Y?o n>:i.10 .o>>j)) a>?~~) o>?~~ 
t>,~n ?w 1,,;,yn )p?n:i .t>i~n >y?o:i INT.l 0>~1~1 n,1op n,,,:iw, p,,,o .1,:i>i 

Q>)Y?)::J.? n.lnn~no nUJlj?O:J.W n,1,~:n,;, n,nn~no )p?n ,nlrl TllPlOY nl>t>OiP TllY~ln 
n1>n?t:i n1>tlit>l'N .noon ?w ,n,:iiT.l >1~ ;,y n~l~l n>t>o1p n>>?:i .a,,,, >:in, 

n1~1~11 t>i~n >y?o? n1i11n 01p1on 11nnnn 11p>n1pn >w n>1p?11n nt~? n,cn,>nnn 
ll:iw o>>n>o1nn 0>1>ln .n,,o,nJ novn >1~ ;,y n1y,~101 INT.l n1>1?J. 1n :i,? ,INT.l 

>w 1rn>:i 11>;,yn p:mn .111>J ni1::m >w n,,,,ln n1>oin? nl11n:i o>i:J.lY t>i~n 
.on ~N )NJ 0>~1~1 0>0>11.1?:i .a,?,,l o>t>>11nN:i ,n1>:i ,,wy t>•~n 



UdLUcdll UUUUll UOldLO" 
B~ UUAlLU aa~NcO d<~lU< Cl<lU lOlGcO OBlCCcO U0Uc<U0<0 ~GlU Ull~d(cU B~ 
OlCU(,O cadlUlU" NU UUC<,O UCTClLOO ra(lAL ~ .. < C<,,U lOU,GU U<d,u u~~,l(,O 
a,ac, CTOCTlLGllU ra< at~ B(tLOU C(LNU ~11, dc<lU, UCl<U ra< UdLOcdll UUUUll 
UlCU(l C~<dL CU<d U~<<ll" . 
raCL, dcGlLc cO' NhlU {C~cdL Nl(dl<<OcO) lCTlX\c OGltcO (GlA,O <LC" NCTl(cOcO 
UNlNl<cO,,O (GlAlU UlG~lU ra< LcClL Al<C t<~UcO OhlccO t<l(<O" 
r,LclU C,lUL' <LC CUc<lG,l ~□ LLtra,□ Ld,o ra< r,L,□ NlNl<,a,,o· cr,L,O 
Nc(OLCclOGLcO,cO" COUA,U U~<cl(U C~cdL' BC,UlU ta ULOclU UlOlU AUlClU 
NlNl<cOccO lGOlcLlNlNl<cO,,□' CUc<lGcl ~O tcLcO CclOcdL,OccO lCOdlOlU 
Ul.!AlLU uar,~u CNl <C-0Zl a. C~lCcU' C(l<Ll (cLcO AUlCcO Uta,□ t<C(C(c□' LlCO 

f( u,;:tLU UC,\'-U 

raUCl(U ll UlCU(U (0 C(Cl<U U~<cll 60 UAlLU U<lAU" 
C(lO~ <OU ra(NaL CCL<~<<~< ua~CLcO U<OL<ccO BCU<dU UUUUll ra< Ul.!AlLU UL, 
uar, lCO(l<lU UCTLGN ra<u□··· . 
UN(O raC(lc<D UcU 11NCl U,UlL,011 lraU,l cLl~cO CCL OUdlGU UA<C(cO CClUO 
Cl<OcO C(lCUll!O UO BCLc dcGlLc u,o' C~cdL LLC(lU' B< C<ClAcLLcL<O LOlcc 
lLl6(cO' NAlU tcLclU CCTOGL LC lC~cdL Nl(dl<cOcO UOtc6cO <C-~l CT110 CdOLO" 
CU<du U~<cll ra< Ul.!AlLU (GlAcO QNL OOLlCTOlGlLlNcLcO lCCTdlOlU (0 N<Olt,O' 
l110NlC(c 6dCl"U11 Cttl llNlGcdlO (GlAcO CU<d lU" 
CU<dU UUUUll B< UUAlLU CTlCUC,□ ULCU CTC(c t<cBlU lUUO'lo.c\lU" NQ'l(,OcO 
NGlLcO cu,o· 
lCU<c! UUUU'l l CTUU<GcO LCL, (<L t'MlC«O 0£-01 a .. a 60 LCL,O Ld,a clU'L ru; GA<,□ 
Nc(OLC,lOGL,a,,a· UO<~,O oratcc,o u,ac' CU<d U~<cll U(cL oa,c, lCt<a C(l~ 
C,lOcdL,a,,o -dAUO 6B,Lc0 caoo, OGl(cO ~L rac,ul <C(ll!O OG,dt<,a,a -lOl!O 
UUAlLU B6lCcU CNl C-001 01' C(lcU C~cdLU t,LcO NGlLcO' CL!cLcO <C(C(cO' Ol!O 

£• U~I.L.U t;NL. 11'Ctt 

(fyL6,' N\/W01!Ill,I 
~a Ul.K;d UUUUll ra< l.!AlLU CNL rac6 lC(LNU N~ ~a UAlLU U<lAU ONV Olraaa~oo)· 
U6<,tl B< UAlLU C,LlL' UL, lU cLl~ C((C lCAGll Oc(c C~lCL <OL<cU lOUNAC~ ~O 
UCT6CL Ol.!AlLU Uc GU (GLO CT6<U tl<Cc) <UAlLU CcLlL Uc(l ULLtU, • CNraL <Ut:;d 
<O<~, Ul.!AlLU ca□GL OdlOlU <,L ar.L< raaa lCTAlLU (OLlL" CG, raCCL Alcl <~,< 
Nc(OLllclU Cl<UclU UOUccUOlU <GlU Ult<d(cU ra< UC!LOcdll UUUUll UOldLO ULlLlU 
ALGcO lBC<l<,O ((OccO lCl BL,L< AlCTU" 
CU<d U6<cll OlGc~,O tll(c□ UlO,O traC,U,O Cl NCTl(cOcO (Lt<,□ lCc(l(ccO' 
NGlLcO cu,□ UO<lNcO ccua,o AUlCcO-UlO,O" LLtra,a NLlO,O dra,o GllLcO <NtLCl. 
Nc(OLCc\OGL,OccO lUO ~BcLcO tO COlX\c OGltcO" L!t?.<cB U~<,ll C(tc GA<,□ 
Natc,a,o (Lt<,□ 6L Cc(l(«O' lLl6(cO' dcGlLc ,a tALG,O" LC ut,L,O WO 
0Z-0l 0110 <Cc l BCClU GA<,□ NGlLcO UlOcO (Mt Cc cO 09-0£ 0110" (GlAcO ·cNl 
Oi\<,B UUcCtl NtG,c(ccO Uc<lGcO OLcLcO C,l LLtra, tcL NGtLcO AL!tCcO C6lCc 
AlOU' ~ACTlU C6<c Ut<clU -CCLNU lll.K;cO' lOLdc Ct~• 
<LC" cat cl ,ra CNl lLl~(c□' BC<l<,□' a~o A~G,O ld,Gl~, ,a· (GlAcO (0 BL,~< 
UU<d WUUUll ~ra,L CNQ't(,Oc□ ctac,o ~L l6,Lc0 lCC<OC,a,o G,L,a,,o lUCTO,o,,o 
COLCll" UGA<,O' ldAUO <ct(cOc,O Cdradra,O dO(cO 6L l~cL<□ tdAUO GcLcO<c□" 
LLtra< t,L tLl<ta,a• COdlOlU' ~.L.ralU <cOl(<OclU UOCc<lU <6Uc0 NCll(cOcO 
<cOl(cOc<O)' LtCO (cLccO' Oc~lOO Oc<OccO CCOt,tU araU(tU• Cctt Cl CTAtccO a~O 
Oi\<<ra UUWll GA<<O NGlLcO cu,o tCUcL<□' cadlOlU Uta,□ (<~U,O 60 CUC(<□ 
Ld,□ ra< t cL • 
Ul.!AlLU' uat,6U <C-~~l 01 C6lC,u' C(lcU C6,dLU GA<,O uu::i,U<,□ taC,<U NtGC,O 

z-· u~u.u C:d.u. 
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o>)j)NY.) '73Vl o>o>?)p))N Q>~)~) • >o>?lNlNn i'l3 3?l~n il3>in nlY~ln? 3? o>v 

.0>1nN 
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OYO) (BALANOCIDARIS) Q> ,,,~,p nll3ii o>~)~) .D'lln?Nl 0'i'Nli)~l00li00 

.D'lYlit 
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0>>1>3 >vl11 oY ,o>n::, a,,,~N ,o>>n>o1n a>?~~ .,,,?~ p!n1 - (J5) .,.,.,.,~ n,,~n .5 
.0>0>1,oNl no,~ ,,,,w ,D'?~~3 .a,n,,N ,o>wp 

'Wlli DY .a,o,n-D>1,~N o>>J>l o>?~~ ?w ,,~,?>n .,,~,n p?n - (J5) .,.,.,.,~ n,,~n .6 
. (O>l)~O >\'.)'10 ,D'~•~ ,o>o>)).l:lN.) o>)3)N1.l ,,wy ,j)n~ iY ,~,~N, >o>)JNp?p J>l 

.i))j 0'0?)j J>ln 'Wlli 
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.(7 nJnn) n,,,3 o,uo?p1,,nn nJ~nnJ1 (1 nJnn) 

7Wl n,,~n 

n,,7Nlln a,,3,3 nlJJW DY a,,,,l a,yJo ?W ~~· n,733 7Wl n,,~n 
7Nlln 7nnn llJ .,J1u,,p 71J,J DY tl7Dl?l)lp n1JJWl n,,310,,p 

.MELANIA ,o,n, 7,Jnn nwp ,,:>. ,pnN DY ,,u,p, 
,37y ,(7 ,,,~) 7N,D ND7D? J7YDD N~DJ 711NJ ,,,n,n ~,wnnn 

.(5 ,,,~) n,,3 n,,~n ?y nnNnn ,NJ nnl1n N,n, 'n 110 n,,~nn 

,,o,:m n71J 

n7JY n11Jn1 7Wl 
nl7l77J7 □ ,N~TJl 

,n,,J n,,,~n 7w ,J,117N u,7Jn 711NJ no~n 
n?w o,D,wnn~ ,nlw ,,,,n 4.5 - 5.2 ,,J n7,l 

.(8 nlnn) J7l,JN ,,,nn ,,,D,WJ YlJ7ln 

,NJ nll7Jl lNW n,J nypJ 0177 7W Jn7ln ,,,w,nn O7Dnn nN nllJ 
n,7n-7N ,,N1 ,11NJ 'n 40-J ,,JlY .n,,J n,,~n 7Y nnNnn 

.11nnnn 

N7TJO n,,~n 

'n-160 7Y ,D7ll91U nJllJ n,o,u nllJn ,9,n U77Jl7lllpJ ny~917J 
.,N,D Nn7n7 □ 177n ,,,,n nypJ ,1,wJ ,(3 01J~n) a,n ,lD7 on,J 

11w,n n,,~n 

,D7ll91U nJ1l7 ny,lnl n1n,1pn n,,,n,n ?y nnNnn ,NJ nnllTJ 
.a,n ,l97 on,J 'n-180 7Y n71Y ll,NW 

llD~ ,,,,Jj 
111n1wn nN 
n1Nn npnynn 
n,,~n n7J7n 

nnN nJ7YTJ .a,pnyn n1J1yn w7w n1n11n ,,,on ,11NJ 
o,,nJnn a,,,,ln a,pnynn a,lnl 11 nJ7YTJ 7Y .J7YTJ 

,1yw .y1J7ln pnyn1 , □ ,lJ7l1 a,uo,1n 7w n,1w7 
7wnJ n7nn 11 a,pnyn nJ7YTJ 7Y n,7,yDn .a,,un 

.,n1, ,n1Nn □ l nJWTJll O1,,1n 

nJ7YTJ ,lJ a,pnyn .J7YTJ 119~ - 11D~ 111JJ n,lwn a,pnynn nJ7YTJ 
71y,w (4 'on nlnn) ,Y1J7ln n,1nJ1 ,,,,n YPJ ,,1wJ a,y,91n 11 
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.n7'3 n71~n n,37n 1nl3 nn'n n1?'YDn1 'n 200 ,y npnynn 
nJ7Yn .1, nJ7Ynn pnyn '10"Jn- n?l3 noJn 3,l'3K ?1?nn n1?l7n? 
1, nJ7Yn 'l3 □'pnyn • □17, 11D~ 111J3 n'W'?Wn □'pnynn 
n?l3D 7n1Kn npnynn ?'l .Y13?ln '?1W31 yp3n '?1W3 D'Y'Dln 

)'3 

.(8 nlnn) □ '70n nKn ,y a,,,13 □'pnyn ?Y n 71 Y'W1 'lO'Jn 

nK7 - n1713nn Y37K nY3l - 2 'on nlnn3 l~1n nl KWll 
.4 Dl?~nl 4 71'~3 

?Y n'D~n3 - 8 'on nlnn3 l~ln KWlln 
.6 a1?~n1 10 ,9 □ '71'~ ,l?n? 

.n1Jnnn1 71'0n ?1?on ,7-3 71'0 71lK nDn - 1 71'~ 

(2 

(3 
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1 'on nlnn 

*2012/1878 .n.~., - 3•~0 - N n,o 

:117n1wn n11nJ. n.,lp.,,, n1?,yn1 n.,lllNJ npnyn: nJnnJ. l~1nn NW1Jn 
.o,,,,n n,,~n ?w 77J.W llNJ. ,n?iJ. WYl ,n 

n1,1:tnn .nY"7Dn 77ljJ ':1W ,n7i7lil rpNJ. ,,,.,., J.11mn n 11 p ·2 N~T.ll 1m•m 
,,., ')y 1p')nJ. n101Jn ,.,,J ,n7J.Yl ,a,n,~n ,n ,n,,n, :77iNJ. n,nwnJn 
,nYpJ.n w,J.J') 71noJ. ,nYJ.ln n1')l1n') .nn,in n,,1uJ1 o,,,,n n,,~n 
01?~n) nn,,n n1')p a,,,uJn ,n,no n,,~n ')w u1n1')lJ1p ,wl77 a,gwnJ 
'yn 111J') n1')yn 50 ,,uJn 1 yn n1?yn 20 '~ 111JJ. ,.,n,1J pnyn .(3 

.,nNn nN n~,n 'yn- 1 ,, 

, 
1 7) 400X800 ,nuww '1)7Uj)U1D717l llN ')W ,n,,nn 1')lJ.l nN illli17l pnynn 

n,,n,n J.J717l 7nnn .n,nn') 'n 90 ,J.lYJ. o,,,,n n,,~n 7nn .,,Jnn. 
')yn .n,p, u,n1?ll1p n1J.JW n,Jyn, nnnnn, 'n 60 ,J.lYJ. nn1n1N n,u.,,o 
,Jnwn ,p,yJ. ,7JJ.n a,,3p?11 a,y.,o ')w 7nn nJ1n ,,,.,yn u1n1?lJ1p? 
nl17nJ pp,n Nin .(2 ,1 a,n,?~n) 11nnnn p?nJ n,,,pa uyn □Y n?1J 
?w 1up 91wnn .n7\7JJ pnynn ,,w,nJ □ ,,nan, 'n 30 ?w ,31yn n37yn 
□,,,,~) □,inn Wlln ?Y pnyn? n11nn N~7JJ , □ ,,nN □ ,,on 101pJ ,n?\J 

• ( 3 , 2 

WYl 7nJ 731,nw y~,n a,,Jp?11n n,y?an ?w n~1nnn1 n,l1?1n,?n ,g ?Y 
101n WYln ,n ?w 11,?Yn 1p?n .pnynn ,,w,n 71, 111,J nN7JjW 1up 

.a,J1nnnn nJ?n ,jgw? 1n13n1nn1 nJ1n~ 77J,~ □ ,p,n nN n7N7n? 1n,J1 
,,~ ,Jwn a,nl,n ,Jw np,,~n ?Jpnnw ,gj n?1Jn ?w ,Jl1,,,n n?,l 
nJ~nnJ ,ua?p1,,nn 7nnn ?,l? nn,, n1 ?,l .w"n 5.5 :!:. 0.1 pnynn 

.,,,an 7wnnJ nN7JW n,7773 

ny,3p 7WDNn ,,uJn,,o ,Jp?11n 7nnn □Y n,?7J77J npnyn ?w 91,~n 
:n,Jy n11Jn ?w n,unn 1nN? ,,1,Nn n,nnnnnJ □ ,NJn □ ,J?wn 

,,,7y u1n1?lJ1p1 □ ,n,,N □,u7,a ,11nnn u,n1?lJ1p ?w n7J7n .1 
.,J1upo1n11n u,?Jn ?Y nnNnn ,NJ (01,,,n n,,~n) 

1p1,nJ 'yn-'~-'Yn llljJ n,?n11J npnyn .2 
.□,,nw ,n,1nn w1lnn a,,,,n 

----------------------------------------------------------------
nJ1lJ nyJ~ ?Y o,n,oJ 717j7 niyw 2.5-j 7wnJ 1 'on nJnn ,,,o * 

• 'n 150 
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•
11 71::J.Wil W).Jlil 7i1 11 ?Y ::J.7YD D177D ~::J.D - 1 Dl?Xn 

.4 

n71xn ?W 

.11w?il n71xn . 7 . n,::i.y n71::i.n .6 .01771;, 
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n171:xn 'JUJ 'HJ~ tJ7T.ll'::>AJljJ 'UJll 

.')jJ'::>llil 7nnil 0'0J DY YlT.lJ 

2 D1'::>:Xn 

3 01'::>:xn 
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2 'on nlnn 

20096/19010 .n.~. J "n171::1.nn ))J.7N. n))J.l 11 'n:> n,nxn 

nJJ.n'J J.lIDn 7nN n,nn n::i,,n □ H( ,,N.1'J 11nxnw 11 n1,1:im1 ))::t.7N. ny::i,." 
,,.,'::l))n p·:mn o,nwnJ ,xp "'PDN pn7n ';:I)) .n):P7Dn □ 7"71J.,.,P.,tlJN. n1nnnnn 
n7J.)) n11:i.n ,a,,,no a,,un n.,J.)) 'JJW o,n,xn ,n n11:i.n ,n,,n, n,1::1.n 'JW 
n,,::1.,,1,N. n1nNnn .,N. 'Jw □ J,n n111::i.nn ))J.7N ,,::i. a,on,n .n,,:i.u n,1::i.n1 

.(4 01'Jxn1 4 ,,,x) n,,n~,,, 

n,un::i. 'Jnn ,JJ7.,l7n n,n,pnw 7J 'J)) )),:i.xn n,,'J11up1,uon n,,uJn 111nw 
n11'J tlln,pn .n,,n 01,, n,,n ,,,,J'J ,poJn ,,1,Nn 'JW n1'Jyn 8-13 n::i. 
ntD .11nnn lltlJO'J 71,'J)) 71,1tl 7,::1. wn,nn, n1'J77l N.'J npn))n n1y1JnJ. 
n,1::1.n ,))'Jo n,::i.,n ,Jn'J , □,p,nn 7,J,nn 7p1N.N.J. nwn,nn nno1J o,n,p 
30 'J))n n1n1pn::i. tN. 7J.J nn,n n,,n, n,1::1.n ll n,uJ • □ ,.,J a,nwnJn n7J.)) 
ntn 71nnnn 7p1,n'J ,,,Jyn 7p1N.N.n 7,::1. .n,,n □ 171 n71n 111,J? n1?yn 
n71:J.n ,y?o ?w 7n1,1 n1Jyn 20 Jw 71y,w::i n,un? nN,::in nDOll u1n,p 

.n71n 111,JJ n1::iy 

50 Jw n7::io~n n,ul? 11 u,n,p n1D n1::ipy::i ,y,ln n11n, n71::in ,y?o 
.7n1,1 n1?yn 

n1n)1nn (il,7:J.ll n71:J.n) Oll7lil n7l~nn □ ,lllNl 7,ll tl7Dl?lllp nl:J.JW 
37 71y,w::i n·,un 17:J.Y n,::iy n71::in Jy nnNnn ,N::i n171::inn )):J.7N n)):J.l:J. 

.n71n 119~ 111,J? n1?yn 

a,,uo,llND □ ,J,,7u,7p 917,~::i a,91~n 7~ n71::in ?w □~n,~nn 7nnn 
,lllon □ ,n 91n .7n,,::i 1117 a,::i n1::i7n Jy a,y,::i~n □ ,llW □ ,,l1?1n,?1 
nlponn• .n171::inn )):J.7H ny::il ?w a,,n71nn a,?19,wn nN ,Nl9,H ,7n,? 
7:J.J ,1ul n,nw ,ny,79n □ 1,71J,7p,ulN 9lN ?w 11,?yn 1p?nw 7Jn 
i17,ill i1J7))il .,)l)Oil a,? ?yn nw::i,J 7pllil n1?))n 8-13 7y,w::i llll)O:J. 

.n 11 p 10-? ny,ln 7npn 7,~ 711,H:1 nw::i,n ny1~7 Jw n::in7 ;J n?yn 
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l[) 
0 
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1

Ave dot Gr. 
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Gr. 

)J ,w n1'o)n ,,,~ □Y n777Jnn YJ7N nYJlJ 'OnJo Jn77 7nn - 4 71'~ 
.n171Jnnn nnN 
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0 V) 

0 I-
a: w 

::c w z-
0 u <C ID :,::E LITHOLOGY 
a: 0 

::i: ::i: u-a: w a. 0 w ::c 
a. w LL ::i: I-

LEG E ND z u ~s;-§01 
0 a: I- 0 

w ~ 0 
~oogoo 

I- Os 

Q @ 
<C w Owm 

oncolltes ::J ...J 
0 a. 

fr 
u 

plant remains w en. 
a. 

f f fish 
z a:: remains w 
u w 

c) gastropods of 0 I 
fresh-brackish water if) 

...J w 
--< gypsum Q_ t.'.) 

clay 

._-:,·. ··.· · siltstone 
5 .8 

.-:·: . ... ·.· 
<{ 6.3-

olivine basalt a:: ff tt 6.4 -- flint rn 
_L 

_L 
_L chalk w 

z 
~~ mar 1 w w 

t.'.) 
dolomite z 

0 w 
limestone w if) 

z U. ..... sandstone 0 0 .... 
0 

~ a:: 
0 

Ql Lisan Fm. 

Qs Samra Fm . 10 

POc - Cover Basalt Fm. 

MOl - Lower Basalt Fm . 

Ta Avedat Gr . 

Ks Mount Scopus Gr. u 
Q 

Kj Judea Gr . ::i: 
w 
a: 

Kk Kurnub Gr. a. 

7N'~ Nn7n 711N ::l n?nn □ 'l n'7::l~ n171::in ?w 77Jln ,,,ny 7nn - 5 71'~ 
. l NW n' ::i -
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3 'on il J nn 

2010/1910 .~.) - 7l'j 01N7 

7W '1J)Nil U7Dil 7W □ 'D' D'DlWnn 7N ilJ7Y7J ilYPJil W'jj1J ilD~) 11 il)nnJ 
7W ll'7Yil U71J77))7pil - ;ip, U71J77l)lp njjW ilDln 7'7YW 01777il n7l~n 
D')lllil lJ D'U7ljl 7U1J 100- j 7Nj U7Dil 'j l Y .(5 D l 7~n) il7l~nil 
D'')'j nljjW uyn DY U7'0 nljjW 7W □ ' ')'DNil 0')j7ill 0'1J71J7Nil 

.nl')lU7p l nl'U'1J7717 

ll771Jj 0777lil n71~n 7W ll'7Yil U71Jl7l)lpi17 'D)Nil U7Dil - 5 077~n 
.(3 ilJnn) ,, , J OlN7 7W 'n71n;i 
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5 - 4 ' on n 1 J nn 

2010/1935 .n.~.J ,7N'D Nn7n 

p173n 7Y n'D~n nn7un1 7N'D Nn7n7 n'nl77 uyn nnp1nn 4 'on nJnn 
.(7 ,6 ,5 D'71'~) 13 nlDWnJn 7Wll n7'3 n171~n1 n37yn 'lUJn 

n'D~n7 nwnwn1 7N'D Nn7n nlOD3W 3~1n7 no'JJ3 nN~nJ 5 'on nJnn 
D''J'3 nl3JW DY 'Wl77 '7'l 7nn 9w1nn - 7Wl n7l~n "p7Dn" 7Y n37Yn 

.nyp3n W'3J7 37ynnw nY3l3 n1p, nl'JlU7p - nl'7Nlln 

n3 D'371wn1 'n 130 7N'D Nn7n pl733 n7'3 n71~n 7W 771Jn ,31yn 
(4 'on nJnn n'D~n) 'Dl77n 1177n3 717'33 nN7J Dnn 7nNw n713 'nl7'P 

7Wl n71~n DY Yln7 71no3 n71~nn 7W 11'7Yn np7n3 1up 901J 91wnn1 
.W'3J7 n37yn 

91wnn pl73J wnn 7N'D Nn7n nl7l7n7 nyp3n W'3J 731Y 13 Dlpn3 
D'P''7 'JW n1nD7 91wnn3 .D'U'7lpJlN 7'l DY 7Nlln '1J3n n7'3 n71~n 

.D7'l ny,3p7 Wl77n '7U 7nln Dn3 Dll77 1n'J N7W 7nl'3 D''l73 

D''UDJOn n'll71N'ln nDnn1 3n17n 7nn 317'W3 7N'D Nn7n n1Jnn 
177'n YP3 7W n1 p7n 7W nJ3nn1 n'D7l'U7UOn nN D'l'~n (7 ,6 D'71'~) 
n'73U n713n 7W 7nl'3 D''nl77n D'N7nn1 D'3n7Jn D'Dlwnnn 13w 

mn 

WSW 
Roll$ El Gibsin 

W Molih 

~ I km 

Sttih 340• 

Mormo Feiyod 
Hill 

Strl~t 340• 

• 711N3 

ENE 

Jordon R. 

LEGEND 

Mho3 Upptf Con9lomt,01e } 01 

Mhoz Locust,in• Mbr H~:.• Os 

Mho1 LOwer Conglomerate P9 

kj Judea Group Mp; 

Mbi 

'll7ln'7 .7N'D 

Lison Fm. 3 Gypsum 

Somro Fm. -a Megofouno 

c;.sher Fm. @ Oncotites 

lnterl'Mdiore Bosott ggso Gonglomuat■ 

Biro Fm. 

711'N3 'OnJo 3n17 7nn - 6 71'~ 
.5 71'~ 
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6 'on nlnn 

o,n1,ll1pn nM1 ,nlMn o,nn nN 1n::i.J □n,,, n?1yn w,:::i:J:i ~wnJn 7nn:i 
,J::i.Mn ,nn - 1n1N □ ,:J.,:J7nn a,p,Jnn lll7l Jy 011,1n n,,~n ,w ,,,Jyn 
17illW o,p,,n N~nJ a,nyJ .n,:iy n11:in ,,l:i n,:J, ::i.1J11:J n11:::inn ?1n 

,u,,o o,n,?lllpn 11:J,., .o,,,,n n113n ,w 11nnnn 01n1,lJ1pnn 
n,,n ,,N1 "71::i. 11

, 71no:i nM37ll on,, .a,n,n,N a,Jlll □Y ,uJ1:::i,p 
pnyn n,:iln 71::in 77iM:J. .nJ7D3 n,w, n,1,;:i n,Jnn ?nJn y3:in 1:i 01pnn 
?M 7,y ,,l) WJ?:J.n p137l nnnn ?M ~w,nn p,ny 71,::i :::i,yn - 71n3 1J11:Jw 
n773nn 7Mlln7 ,,l n1:J.:JW WJJ:J.j jyn .(7 77,3) 7M,ODM ,,,lw (70M 
1.5-:J pn,n, nD3J 6 nJnnn .01,,,n n113n - nnMnn ,M:i 7n,,yn1 71no 
7nn 7,; il)):J.l:J. .pw-M 70Jl7l nM7jJlil il)):J.l':> ::::t7))7l - 11D3 :J.7))7l 711:J., 7l 11 p 
,nlMil o,nn ,71nnn o,n,,J1p) ,,u,n nw,w .,Y o,,,,n n113n ,w N?n ,,,:i 01N7:J.W ili7l ,n,, n~,n pl 7nnn lNJ ,JON ,(11,?~ ~•n1?ll7p1 

.(3 arnn) 
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7 'on il lnn 

?nl '71WJ ,'n71T.lil Y1J?lil n1?l7T.l? □ 'OO?p17'9 nJ~nT.lJ nnp1nn illnnil 
.'n 70-J ~1wnnil 701p .(8 ,1 □ '71'~) il'17 JW1T.l? 71no ,J,l'JN 
,79N 7'JT.l 7nnil .ilJ7YT.l nl?YT.l 35 71Y'WJ □ ''10)1 □ 'JJ1WT.l □ '00?p17'Dil 
il770il . 707'.l 20-J ~1Wnil 'J7'T.lil 'J1Yil .n1'lP?11 n1~~91 □'p17J ,'?'D? 
n71~n? □ 'J''Wil □ ''7N11n □ 'O)T.l',o ,,, ?Y n71T.lJ ilY1,l n'OO?p17'Dil 
,J'?W ;l 71'~) il)W 11'?T.l 4.8 ?'lT.l n?1J nl?'P ,,, ?Y J7YT.lJ1 il7'J 
. □ '00?p17'97 n?1Jil nl?'P ,,J ?',JT.l n'?'019 Yp7p ?W p91N .(illJilJ 
.il)W 11'7T.l 5.7 + 0.7 ?W ?'l ?Jpnll 1J7N1n n1'lp?11 n1~~9 W?W 
□ 'Y'J~T.l 171Y'W1 nl'O)il 111'J 7N ,N~T.l) N? n'l?p11il n1~79nilil 71pT.l 

.J7 N? pn7T.lJ n71T.lJ '7W9N 71pT.l ?Y 

□ 'OO?p17'9il ?Y n,n,11 ilT.lNnil 'NJ nnl1T.l il71~nil - il7'J n71~n 
701pJ Y17l □ ')'1T.lT.l □ ''lp1NN □'pl?n nJJW nN~T.l) 7nnil 0'0JJ • □ ''10)il 

J'J7T.lil 1JW 7N11n □ 'pl?nil ?YT.l • □ '00?p17'9 'Pl?n OYT.ll n"o 1-20 
il'17 711'N N~T.ll il7'J 7N11n n17JO~il n91pnJw 1Jn, .n?1w ,n,o7nil 
,1l')J ,ilJ1T.l) il'l7)N 'N)nJ n1'07n 1J 17J7) 1J71 'T.l')D llNJ 
□ 'J1T.l0 l'ilW (J7YT.l 119~ 111JJ) ,Y7lT.l nJ7n 1T.lJ , □ '7nN □'711'N? 

.□ '07T.l1?ll1p 7n1' □ 'n'JW □ilJ1 llNil '71W? 

n?YJ ,n')'J'71N '?P?N ,n'J'OT.l ,ilWp n?1J 'il11 - '10'Jil n?1J 
□'00'7p1)9 ?W □ '90NT.l ,,, ?Y nl'DNnT.lil n'0'7'971917T.l1?l il7100J0 
,O'l1N1 l'J'71N ,1?p1'l79 ?W □ '00'7p1l9il .W'Jl p, Op'70T.lJ 

.ilT.l'71 n7100J0 ilN7T.l J17? Op'70T.li11 

Rewoyo Tuff Quarry. Coord.' 19405/20622 Elv., -80m 

QWM? 
4.8 :t 0.4 M.Y. 

5.7=0.7M.Y . 

• il'17 J □ 'no?p17'9il nJ~nT.lJ J7YT.l n71T.l 111JJ Jn17 7nn - 8 71 ' ~ 
.5 71'~ ilN7 '97l'0700 N7pT.l? 
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8 'on ilJnn 

19270/20675 -~-~-' - ~,,,~N ?nl n'g~n 

npnyn ,n,g,1,u,00 : □ ,NW1J nw':>w:::i ,pnnJ :::i,J,:::J.N ':>nJ n,g~n:::i 
.(6 01':>~n ,10 ,9 □,,,.,~) 

':>nl lllN:::J. ))1:::J.':>lil Wll ':>W a,,n7lDil a,7,g,wn - n,g71,u,uo 
:::17 1 ))1 ,WMW.,7J ,ilnll)'.) n,,,~n • □ ,bl=:{il ,n n,1:::J.n "))':>O Q'1'11J:::J. 

uyn1 ,,1 'IJ:::J.ND n,13:::i n7:::J.)) n,1:::in .n':>7 1ng,wnnw N':>N ,,,.,Nnn 
:n,,,n., w':>w':> (1988) 713n ,.,)) np':>1n1 

u':>1:::i 11.,':>))il p1~nn .,1,':>))il np':>n~ n,p,~n, n:::i,,:::i n,w1,, n,,n, - El 
,,~ l'.l))D □)) 1:::i':> ,,1 ':>w n,11':>1n,':>n .n,,n,n 11 nN ,,DNT.ll 
Q'1J:::J.1NT.l ':>W '1:::J.'ll'.ljJ':>O 717~:::J. , □ .. p, a,pDlN:::J. ,nl':>171):1 y,g,nn 
,u,,p,n ,,1 □)) ,,g,?,n:::i ,n,7NDo,,:::i 73,n ,,1n .u,':>1~111p:i1 
910 n':>,11 'n 170-:, n,,n,n ,:::i,µ .n,~Nl a,u,':>1n1J:::i ,,wy 

.,,:i,n 1P1NN - 11nnn 1p1NN 

n,,p,~nn n,,,n,':> ,,1,3:::i 11nn ,,,,n n,~,,, p, n:::i:i,wn n,,n,n - E2 
n1J.JW cyn cy ,g7l1n,J lJ.? ,,l n,13J N,n .n,?µn, nnnnn 
SPARSE BIOMICRITE o,g,cn 13,n ,,ln .,,~ ?W n,p, n1?171)1 
?nlJ. n,,n,n ,J.1Y .n,31nlJ. cyn1 n,31cp3?g nJ1Ng J1J,w J,Jn1 

.,,J,n 1p1NN n?,l1 'n 110 J7l,J.N 

,,l n,13J. n,,n,n .nnln jJ91N wnwnn c?1J p1~n n,,n,n o,oJ.J - E3 
PACKED BIOSPARITE 019,CT.l c?1wn ,,ln .,)1),J-Ol ,w,Jl lJ.? 
?1?nr.iJ. ~wnJn 7nnn ,J.1Y .c,,p,n,,::i ?w a,,3,3 n1J.JW w, ,J □N 

?y n?1µ ,,J.1µ1 ,n,, N?T.l 7nnn jJiJ. ?nl::t. .'n 56 ::i,l,::t.N 
.,,J,n 1P1NN n,,n,n ?,l .'n 100 

□ J11JW a,µ,,, ,Jw n1N7? 1n,3 (1921/2065 .~.l) ::i,J,::t.N ?nJ n?yn::i 
,,i,NJ. a,np,nn on, c?i::t. ,,::i,?1N ,Jp?N o,g,cn c,µ,,,n .n1?yr.i 290 
n?i::t. n,?,p .::t.7J,::t.N ?nl ,,i,NJ. a,l717T.ln a,p,?J.n n,,o ?w ,iJ7nn 
n,~,,n ,nw ,J.l Jy a,J,w a,,nN nw1?wJ. □l7l 71no::i ,,o,Jn 
?,l .w"n 4.? + 0.4 ?w ?,l n?yn n,,,,,n 9 »~1nn1 n1,l1?1g,1n 
,,n a,J,J, J7l,::t.N-?nl ?w 1?N ,,yn a,µ,,, .w 11 r.i 4.6 + 0.1 a,µ,,,n 

.,,o,Jn n?iJ. ,n,?,p? ,n?i::t.n-,n,nn nN pgo? 

n7l:J ,,r.iyr.in 01,,-,,g~ 1l11JW pnyn ?Y a,N~T.IJ 1JN J.7l,J.N ?nl n,g~nJ. 
n7lJ. .(10 ,,,~) c,g,~n ,n n,1Jn ?1r.i ,,o,J n?iJ ?nJn ?w n,31g3n 
?w- c7nl?ll1jJ ?µ a,n31nn -,,o,Jn n?iJ. ?w a,n,?,p a,pny1n n,n,,,n 
o,,,n 717J ,l1?1g71n ?1?nr.i ,~,, ni pnyn .,en nNnJJ n,,J. n,,~n 

.(6 01?~n) J.7l,J.N ?nJ? 

:o, JCjJ a,pnyn n1:nyn ,nw ,,~n ,"y 1777.ll ::i,l,:JN ?nJJ.W nJ.~nT.IJ. 

n,37.1, nJ7YT.ll 01,,-,,g~ 111J::t. n,?Nnw nJ7YT.l :n,p9N ni1in ,pnyn .J. 
:□ ,3nNn n,,w ,Jw ,,~n J.W,n n?N n1J7yn ,nw? .J.7Yn-n7iT.l 111JJ. 
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REMARKS 

L/\MJtH\'rCD, wurn-:, 111\RD Clli\LK 

CJ.IF'I" FOIU1IHG l,IHE5TOtm . DIOSPI\TUTE rncn rn 

HUMHUl,l'l'l!S 1\ND C/\LCl\nEOUS 1\1.GI\E. 

rrnt::LY OOODED LiHE:S'rotm. 
SPI\RSF.: llIOMICRITE BEI\RWG SOME ['r.,,.NKTOHtC FOR/\ti!:;. 

Mnr. n urv-\ULITE:S. 

wcr,.L OCDOOO, CLIFF' FORJtING, Hl\SSIVI~ LIMP.STOUE . 

SOM6 Clll\l.KY IIOIHZONS . 

00 

180 l\J.:l'Entll\'fIONS OF P/'lCKED BIOHICRITE RICII IN NIJHMUUTES 
l\llO C/\LCl\f\F.OUS /\l,GI\F. 1 WITII SPI\RSE DIOMTCIUTI~ Of./\lHNG 

DENTIIIC F/1.Utll\ . 

0-
600 80 

30· 
500 120 

CREC.'N MI\RLS NIO Cl,/\YS 

HO'l' ~xrosrm 
RF.:DIJISII MI\RJ,S NIO CLI\Ys( 

SOl-1.' WIII'l'E Clll\l.K,. 

3.zi' H/\SSlVI:: cmm·r /1.flO Cl\LC/\ltEOUS £'110SPIIJ\'1'T;; 

000 

150 sm·r Wlll'CE CII/\LK 

To 

el 

Tit 

Kug 

Ks 
<umi 

Kum 

300 Northern Gilhoa: C.Jlcitic Dolor:1it:c, Dolomite, Limestone. 
2"§:." Sohthcrn Gilbon: Limestone o.nd Chalk Rich in Diverse l--l-~ 
85 Dcnthon"ic Fauna . Kubi 

200 
150 

wei,L nr::oo&o ooLOHi Te 

FltlP.LY CRYSTl\LLINE, C/\LCITIC IN PU\CE:S, OOLOMITC 
DIOHOLDIC POllOSITY. 

Kuso 

IOOld----+-----------------------1-------1 

100 1 

Hl\!i5IVC: OOJ,0f1l'f8 
F'ItH::t.Y TO vEnY Fm.ELY CRYSTl\t.I,INE OOLOMIT~ . 
VUGG POl10SITY. 

Kudh 

n7H):J. n,:nn □'9l~n 7n ,n,1 n' n171::i.n ?W :J.j7ln ,,,ny 7nn - 9 7 1'~ 
• Yl :J. ? :i. n 
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111•~J n•pDN n•7y1n n~•n?1 n'JJN n'J7'n n~•n? (N 
• □ '"?n71Jn □ •pnynn . ,1Jy 

n•pDN n•7y1n n~•n?1 n1?yn 318 lll'JJ n•pDN n'J7'n n~•n? (J 
.n'pDNn n111nn •pnyn ?W n,,n~n nJ7Ynn 71JY n1?yn 49 ,,,,JJ 

n,w,.,l 
n1W'?ln . YlJ?ln ?W □ ••n71nn nlll77nJ nln'JW SLUMPS OlD'Un n,w,.,l 
□'Dl~n ,n n,,Jn 'Y?O 'Jl ?Y □•p•?nnn n,Jy n71Jn 'Y?O ?W lJ17J 
'Jl ?Y □ 'N~nl an, 'n 10-1000 □'Wl?ln □'Wlln 771N . o,,,,n n,,~n, 
. □ •pnyn ,,, ?Y lJ~lY □ '7pnn n'J7nJW ,nl?Yn 15 - 25 YlD'WJ n1J1,,n 
nN JU'n nl~•n J7l"JN ?nl? llD~n YlJ?ln .,w •n,1nn ,,,,nJ nW'?ln 
,n n71Jn nN noJn Nlnl n"p 0.5 X 1 ?7llJ Wl?ln Wlln ·.,l)llnn 

'lO"Jn n?1Jl o,,,,n n,,,~nn p?n ~Nl J7l'JN pnyn nN , □ 'Dl~n 

. (6 □l?~nl 10 71'~) 

?W nnlJln n,n,JW? N'Jn YlJ?ln nl)l77nJ □'n7ll 7DOn ?W ~17~ 
:nlW'?ln 

7nn -,y □ '71J7n n,Jy n71Jn ?W □'"J'On □ '7'l - n'D7l'U7UOln'? .N 
• □ 'Dl ~ n ,n n,,Jn ?W •n•o,n 'llU7p 

lll'J? J~'lJ □ 'W?lln □ 'Y?OJ □ 'DlD~ n7'JW1 pl7'0 '71W'n nlnJll • J 
. ,,,,nn 

-WNW-

m 
400 

200 

0 

-100 

.□ ' ?l?n □''D7llDlU □ 'YlD'W .l 

□'?l?nn □'YlD'Wn nN nlnnn nlW'?ln n1nnDnn 
. □ ,,pn 'llUpUlD7lnn 

N. AVINADAV - ESE-

N7pn? .J7l" JN ?l?nnJ J7Yn - n,1n lllJJ 'UDJO Jnl7 7nn - 10 ,,,~ 
. 9 7 1 '~ nN7 'D7l'U7UO 
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• 1liJ7 

7Jl)')i1 1n1 1 J N'Jr.li11 ilJ.llil 1 JillNJi1 7nnil ~WnJ ,n7JJi1 □ 171'J Jlll)'))') ,il 1 ll!J-'Jl'Jnn1 

p'Jn Oil lJ'il n'Jr.li1-□ 1 lljJJ. 'JW □ ')')71)')il □ 1 •'J1Wi1r.l jJ'Jn illlil)')il ,il\ 71\N -X7Ni1 ll!J~J. 

, lD'JlW;Picar-d, 1932) "1,nnnil 'J 1 'Jili1 'JW 1 r.l 1 J;iil lilNil" 'JW □ ''Jl!l:fil l''JlWr.l 

Ol"Tllil fl71:fn : lil il'll!l-'Jl'Jn)') 771N'J nl!lWnJil nl 1 !17i:i'lflt1Ui7 nn 1 n 1 il • (1962 

, rn • Jil n:n 11 1w;i n11 ::m ; ill• J. n11 ::m ;ill ,nnn;i n'J nil 'Jw □ • r.i1,1 nlJJ.:fNnnil 

• (2~ 1 □ '7l'W7fl) 

llljJ N'J•)') ,il'7T!l-'Jl'Jnr.l 'JW 'Jl!l:fil p'JnJ. qwnJil, (3 □ 'Wln) Ul17li7 fl71:fn 'JW 7nnil 

illl'.:mil ."n'710il nl.!JjJ"il 'JJ.r.l L1Hl'jJ 'JW J.'JWJ. 7:flJW, ("ilJ'!l IIJN7 - ·:rr;:m 'Jw 7lJjJil 11
) 

·:rn, il'Tlil' n,nn 'JU.! □ 'Jl 1 'Jll □ 'll'JU 'JlJ il'JjJ n•n 1 1\l fl'J.'017N il}')Nflil-'NJ. nnJrn 

('n 420-J 'Jw •111J1) 1nnil 'Jw 11nnnil 1p'Jn • □ '!ll:fil lil n111nn , □ •n•,-1•n n11:fn 

'iJ!llNl D'jJlJlr.l 0 1 )') 'JW D'L1J1]7jJ □ ll l'!ll'J 1 n1 , □ 1 jJ1 0 11 l'JO'JjJ □ 'l.l'Jor.i JJ7lr.l 

.jJn17r.l iljJ~Oi1 lljJr.l □ll n 1 r.i~N-n•'JnJ i11'1Ul !l71i1 Nlil .1!17r.ll'J~JljJ 

□ •lJ'JUr.l Nlil 9N ]Jllr.lil ('r.l 200-J 'JW '}!ll}~ 01171il n,1~n i'JW 71 1 'Jlli1 iljJ'Jn 

•~rn , lljJ'll JlN 0 1 ·1 li1r.l il'JNW 1ll □ 1 1!17r.ll'nJljJ] 711n1 i1 1 'Jlli1 □ ll 7Wllflr.1 , □' 'l'JU'JjJ 

□ •~1wn 1 'i1 11 , 1 !r.1'J 1 lljJ , □lrn i1Jlr.1r.l il'i1 □njJ~ON 71jJr.1W ""T'l.lr.l □JJlill □ 1 jJl'Jni1 

9 'llll] ,n'Ji] 'r.lli 'JW n1•~'JjJ7l'JJ 1 N wr.in .J11Jll fl711n 'JWl i711i1' n111n 'JW 0 1 ll'JO 

, (3,1 □ 1 r.i•w1n) ]OjJ '1Nl lliN] 7nnil 'JW ili jJ'JnJ Jll]'JlWr.l ,nnN 'JJ 'r.1 40 111 

•Jr.H flll'ljJ 7W:9Nr.l (Shaliv and Steinitz, 1988) m'Jilil 'JW '71!1r.l1 1 17i1 7:Jl7N'Jl 

,W 11 r.l 12,5-r.l 7n1Nr.l 1111 W"r.l 17-r.l il'Jllr.l'J 'J!J'Jr.l 'Jnilr.l lNJ Ol""Tllil flll~fl J1117i1 
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□ 1 1J'JOi1 111wn 'Jll n1•n'JlJ.il n1 1 ::!'JjJ7~J 1 Ni1 nlJ.llflD ,i1 1 71!J-'jJ'Jfll) 77JN'j ,1n1 1 ilD171 

-J l1J.111W ,ilJlnnnil n'j'Dil 'JW "}1!.fl 7nn l1 1 !11>l 117'il-J.J1JJ. • lil'~ 1 lW □ "71.!JJ7l'10il 

• (Shaliv and Steinitz, 1988) W11 D 9 111 15 l'J 1 i1l 'D 630 

ilfll~ flllllil N'ilWJ ,Olllil fl71::!fl'J 'JlJD i1!1 1 7n n•n•J'{ ilDNnil-'NJ. nnJlD ill'J. flll::!n 

iPlJJ. N'il .(Bentor,, 1946) 'D 120 -:1'J lJ'ilY.l lNJ il'lllll (4 o•w,n) 11!1::! 111•:)'J 

jJDlJ •'JJWJ lllllilW, 'Jil71N 7DlnJ. □ '7'Wlli1 , □ 11 lJ 1 l)'J 0 11 1.!J 1 Dl'Jl1 □ '7N11nD ljJ 1 1JJ. 

Rosenfeld et) n 1 J 1 'J07!1'i1 ·rn fl'jJll ,(1962, lY.l''JlW) n7m7.l n 1 r.iilN ill'J.OJ. T'Jl'il 

'JW illJ!llilJ. flNl!JlflDil ,il!l'ln iljJfllJil fl'{!IJ l~lJW l!J''Jln ilN'JD. N'il .(al 1981 

'J'il . (1962 , 1n'JTW) 71 '0il lHN'J D1711l , □ 'jJfll.lil flJ.li,ll i1J11U-□ 1N l.17l)l'JiUljJ 

ilJlnl D'!l'!IH'.lil "ilJlJ'flil n'JDi1 11 '1fl'f 'JW 1 11.1)')1'17 lllN'fl 1 !1'J lJJ.jJJ ill'J. fl71'.!!fl 

• (Shaliv and Steinitz, 1988) 1V 11 r.:i 5.5-J 11J 7 1J'i11 117'il-JJDJ. 

illl~nil O'OJ. nJ.7;JJ. ,(D 1 7N1110N ilJ.'J.0 nl7'1itY.li1) nlN71101N7J 'lJJ Wi\71 'JW i11J!Jlil 

11J 6 'JS'J ilt lltN'J il1J 1 iti1W n•n• ill'l'n 'J.U illJ'J.~r.:i (2 □ 1 w1n) il'll!J-'Jl'Jnr.:i ll!J~J 

71!NJ.1 71Jfl'J n1tr.:ir.:i lN~Y.lJW ,n1 1 r.:i 1 nl!JT~ 'jJ!JlN'J ilT ;J!JTN 'Jw i1 1 '.:::'JlljJ .w"r.:i 7 

1 !J'J W"Y.l 5.2-'J □ lTiJ l'J'it 7WN ,rurnnnil n'JTJ.'J 'Jllr.J (1962, lY.l'JTW) 'JNjHn'-l!JJ 

.111Jnr.:i ilfl'il □ 'il n1•1nw il71JWilil nN iHnr.i , □il''Jllr.i nnJrnil n'Jn 711N 1 n 

;1962, lr.l'JlW) ill'] fl71::!fl 'J.rl 'J.U fl'J.'OllN i1r.lNflil- 1 NJ nnJrn llOit n11::::n 

illl::mil 'JW 'J.l'r.Jil i1'J.1JJ .n'l'it 'Jrn lJN 'JW jTT jJ!JlH 7il1J 1 J.W:J (1964 , □ lNJ.JO'J 

□ 'll'JOT □ 11 t1 1 'JJNTN □ 'l'il , □ 'Jllfl'iJr.J il'lJJ. N'ill (Bentor, 1946) 'Y.l 110 Nlil 1N:J 

'JW □ 'r.JilNJ. i1TJ.7li1 N'il • □ 11 J;J'Jll □ 1 .U'JO 'JW il''JJ 1 7::::lnr.l 7jJ'1JJ. □ 1 J.:JllY.lil □ ••~O'JjJ 

• (1962 , 7n'J1w ;Bentor, 1946 ;Picard, 1932) □ 'j}lflr.J □ •r.i 

J.71JJl)J. 'JNlllT 1 -~r.i1Jr.:i, 1 JillNJi1 litNil 1 r.i1nn1 □ 1 Jn7J □ •n11w ilflU':J ill'] n,,~nw ilNlJ 

tJlY.lJl ,-rl'il-jJDlJ ''JTWJ jJ7 ilN~r.JJW ,7Wil flll::!fl 1'J 1 Nl ,n'Jnil-□ 1 lJjJJ'J l'lJl 

'J 1 'JW) n'J7Ji1-□ 1 1JjJJJ. ill, J n11 ::::n'J n,n TNY.l ill.!' iJW 'JW ]'JW lnt~'J ill'Jl l i1 'T 11n-jJY.llJ 

■ (i7JJilJ. 
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1rnnnil-'J''Jilil 'Jw 1 Jil1HJil 1;:1Ni1 11 'Jw 1mnn!lnil 1 Jil'J n, 1 •t1~r.m n•'J'JJ ilJlY.m 

nl'J\J 1:nn1 711~'Jl nn!Pil'J :milW !ljJlW FIN 'Jw ilJ'i1 , (ilJJilJ. ,J.•'JW) 11 □ 1 jJi'l!li1l 

-J.7llll 1Jl1 1 JW , lilNil 'JW lfl!l'jJW .11J 1 flil liJl'llJ. ,w"r.i 15-16 'J!l'Jr.l ~nil fllJ.ll 

, n'Jr.til-□ 1 !ljJJ. 11 1 , J'J n, J lOJ'JN 1 "n , 71 Uil nwp "il 'JW l1 Hl , jJi1 , lJr.l'J J.~, J , J. 7llll- 11 !I~ 

'JW 1J.7ili1 nN 'J.71Jr.lil liJ'JnJ. ill~•w ,iljHn n 1 'Jr.i71J iljJflllilJ (W"r.i 15-'J lnlNY.l) ilnll'J 

'JW jJl'JJ.il □il'l'J. , □ lTT'J □ 11 111] □ 'jJl'JJ n,•~•J. ilN11J.ni1 ln7H}J. J'J 1 Nl 'JN!Jf>'-iir.lJJ 

, il 1 7 l!l-'J 1 'Jm'l" 

'i'll\'J □1p 11nnnil iljJ'Jn lWN ,U1171il n,,~n 'JW □ 11 1.lilN-□ 11 'JnJil □ 1 l1Ji'l 1 1Uil n1J.7il 

lilN 'JW lfl!l'jJW n'J•nnr.i 7fll 1 □1jJ11.l il'Jnil ,iljJflllilil n'J•nn'Jl 0 1 i'l11jJil n'J\J.il 

□1ljJ1.l D11 jJ il'ilW l1 1 'JJ.flil N'JlD i1'J 1 nn • □1jJ1Dil liJl'llJ. lJ.J , □ 'jJY.lllill 11nnni1-'J 1 'Jili1 

'JJ] □ •Jn7J □ •n11w 'J!l 'J!l ,ilnll1W i1 1 ill'Jl!l71D ']il 'Jll □ 'l1JD'1Ui1 11J71i1 7W1li1J.1 

.nl'JnJ. N':mn;iw ,7\ VIN t:nnJ. N'J 7N , "{7Ni1 n7Hl 

n1'J•lJ!J mw1nnil Dll ,1nnmil liJl 1 1.lil 7W1lJ l::!Nil t:J71l 'JW n!lOlJ i111 1 jJW fllJ.jJllJ. 

n,1,~n 11J71i1 Di1J □ 1 1.l::INJ l'JlJ liiNi1 n!l~i11 i1n7\Y.l D1 i1 n1,1n i17W!JNfli1 ,i1jJn1Ji1i1 

1 nl\Y.li1 lp'JnJ. 1NY.l i17'i11l illl'PW iln'il liJl'°J!lil n'J•nn'J 1111 1\ i1!lliJflJ. .lWiil i17'J 

□ i •~•11!!1 TN-□' '}')MN D't.1Jr.,•10J. N'JY.mil lWN ,n'JY.li1-□' lljJJ '1llnflJ. • 1'.:!Y.li1 liiNil 'JW 

n'J\J. 'Y.ll\l i101J l'JlJ 71\Nill nJ.nlJ n'JjJ'Jll nl'J'll!l ilfl'i1 liJ1'1!li1 niwN7J. • □ 'J.11 

n11li1 □' lljJJ 71nJ lW~ n11~n 'JW □ 't.1J1l'10 OlJ lll'.:!Nfl1l 71nnni1 iljJ'Jn lWN '10'Ji1 

, J''JJWJ. □ '1l'.:!Y.ll'.:0) 0'71\Nll 

1J1 1J•;i1 i1'7l!l-'Jl'JflY.l 71\NJ 'JiilNJil '37::l'~l~Oil 1nni1 fl7Ji1 1J'i1 ll 1 0i1 NWlJ 

□ 'l'JW lllN'n'J 7lt.1jJ'iJ'N i1lli11l 7Jl7N'n lWN ~fll'Y.lljJY.l i1't.1i11 ill'JW fllll31n 

• D, j)Y.Hlil 1 1 rnnni1-'J, 'Jiiil 'JW 1 J ::l lN J i1 l::!Ni1 nN i1J.'.:! , lJW iljJ 1 J 111jJt.1J 
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.(2022/2412 .::!.J) .i171Jr.l •n )l'Jr.a -p'J -.1 ilJnn 

l' J.W 111.!JiJJ. , lJ l"T7 l il n, 1 :::::n 'JW tJ 1 wnil 1nn;i 7J.ll'J , i7J.7llr.i n7J • Jil rp nr.:i n, '.9::!n • N 

nN □ 'N17 ll;l~J • □ lTTJ. (il71Jr.l 'Jrl 7l'Jl'l "T''J 711"il) J.lJ;J-'"'TNl'J 11;1::!J. il'iJJ17J.-7il 

1 • m il J , , 11J. , r J JU n, , J 1 p , t!!liJil n n r:!nil n El 1 wn ilJ., iliJ, J nJ.-7ilJ. ilJ.::mnil , 'J 1 w 

lJ1171il D71::!n 'JW DTJJW n1n11n il'JN n11 1 n•'J 'Jllr.) • □ 171'J fll'll!IJil , □ 'D'i 

'JW 7rnnnil iljJ'Jn .J.711}')-□ 171-□ lTT'J n1'111J lilWJ ,il'JiJ n 1 n 1 l'l'l D'1'017N ilY.lHDil-;'NJ. 

'Jw n JJJWY.l 1::n rn , 'J 1 'Jnr.iil 'JW 1 innnil 1 jJ'Jn nN ilJ 1 Jil (" 'Y.lrlNil 1!17!:Jil") i171 ::!nil 

□ '';llrllfl''J 0'7';:I 'JW □ 'jJ1 □ ''J'J. 'W;:171 □ 11 ,nl'l!IJiJ.ljJ 'J1n- 1 JJN , □ 'l!l'J 1 0 

.nlJ.7 DlW''Jrl ]iJll illlllrl ilfl;J'Wnl ilJl n•'J'JJil ilflll;llil .O'iJl'Jn 'Jl!ljJ □ 'l!llr.ll'JrlJliJl 

71JJrn ,J.op-11N1 7HNJ. 'J1'Jnn,1 n•nnn1 11•:grn;, , 11nnnil n'JDil 01i:'J 111 7nni1 •1rn 

)NJr.l 1 • J. 1 rnv 6J171il n11::!n 'JW 1nnil 7Wr.Ji1J. • 'r.i 350-:>] n1J.:>Wi1 D'l1J'J □NDi1J. 

• (3-1 2 D'll'Ulln) D'J'{J. 'T.l7'{ i1LIJ.7N 1"111 ;7\ 7JHG. □ 1 1J 1 !1JT.l , 'T.l 370 -:> i1N'Ji11 

7iJ , 111 1::n rn 11 , 'J IJ;i n'J nil 01'" 1 n ND ( n 1 , nJ.i1'J 1n, J N'JW) 1nn;i 'Jw 11 , 'JL1i1 1 iJ'Jn 

.□ '1171.ll'Jr!JljJ 

□ '111JDDT.l1 □ 1 J'Jli1 □i1'J'J.ll) □ '11Jll'l0;11 n'JiJ.i1 'll7i □ 1 J.1Jnn1 □ 1 J'Jli1 lHJD ;11)171" 

,i17'J. n71::!n'J 1n ~1wn;i 1nn;i ,;,•11!! 11J1Ji1 n 1 JU:>N'J ;i'J111;i W'J:>i1 711N'Jw 7:> ,7nn1 

• (3 i1Jnn 7Jll'J i1'JJJJWJ , 71 'Ui1 lllJr.li1J. 7:>J 1•nJJ) •n'JiJ l'Jl:> l!ILIY.l:> 

11 •r.ir1Ni1 117!li1" nn:JW 'Jw '711 rpwnn 'J1J Jl7iJY.'.I fl'!l::!fl - i171J7l •J;:i ll'JD 11;:i l''J .J. 

□ '7';:J ,ntr.nr.nN nl'l1JTJ.7jJ 'Jln-'J1Ni □ 1 11'J•u nT'J'J1:Ji1 ,D117li1 flll::!n 'Jw 

.l.171.U'Ji1JljJl7jJ'Y.'ll □ '7Nlln , □ ''!llilln''J 

.(2012/2426 .~.J) .;iv•1111-1;, 71\N 'J1J n1,r.ir.i 1.11n - 2 i1Jnn 

'JIJJ n 1 J 1 1 'Jll n lJ.:JW ·r17.}1)1) 1 1 J 1 !l~Y.lW jJ 1 'JJ.i1 m-i I' 71Y.)i1 , 230 °-:> 1 J 11 1 ::JllJ jJfl1Ji1 ii:::! 1 1 

,;,-,-1;,• n111n 'JID nn::Jw 'Jrn , •w•'Jw;n 1 JWi1 n'JiJ.i1-. •r.i1i nN m'J'Jl:Ji1 ,on11;-; n11::m 

n11~n ;,1111;:i 111~;, iJT'JJJ .n1n;1'J 'r.i 300-J. nr.i:inor.i n 1 :>JNi1 1np 1 7illJ:> (4 □ •w1n) 

jJl'JJJ.llJ llllJ , •w•'Jll)il fl'JiJ.il □li il:il:'J 'Jllr.i 'n 100-:> ill'] n11~n 1 1 1 'Jll 01171i1 
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'7) 71nnn0 nJr10 □7iJ n1n11p nlJJW 01•1 n71~n n"11~ ,pnn0J 71nu ,•1Ju0 

• (4 □ 'Wlfl 

o•p1Jnn 1J11n 11nnn0 □pJnw N•~ 7NJ □ •~1n1JrlJ1p0 nv 1 111 0Jn11~w nJ 1 1un 0u~1n 

1~•~ o•Jrillln □ •p1Jnn - 71•Ju0 □pJn 1J 1 Nl ~11~• n111n •uJo Jw 1~•0 □ 1 Jrl1un 

□ •p1Jn 1•0 1 11nnnn pJn1 Np11w □ •~~n 1J• 1 n .,,~ •p1Jn1 n11u n111nn 1•~ Jw 

1wNJ n1rnn □ •p1Jnn np~un1 Nln 1r nu~1nJ •1w~N 11un .1n1 1 a•v•nu □ •uJun 

1111rNJ o•p1Jnn 11pn1 1nrn au 1 11•w n•n ,n11s~ n•n1rnn n~J~n nu11nn nN~lnJ 

• <1J □ 111nw 1upnn 1n1 1 1n1Nn1 71n1nn 1np Jw •n111n ~rlNnn •J1N n•nw) 

:□ 1 1Jw 1~on1 pnunn Jw 1n1J•u~ JD (4 □ •win •~J) lNJ 11nJJ 7n•1 

pn1u1 •11wn •~J ,n1•1 n11~n n111n n1s ,n1n~J ,'n 250 Jw n•JJN npnun.N 

.011110 n11~n n111n 7nr1 n•n npnunnn pJnw 7Jn' .vnunn •11u •1wn u11 1 rln 

.7~n n17Wll ~DJ1 ,~7•1 n71~n 0 1 01 npnn~ •~J - ~7•1 n71~n. ~01~ ~pnn~ .1 

• (2017/2397 .~.J) .7ll1J~ n 1 JOJNJ ]l~~n D"P ,~nJ .~•JOJN~ JlT ]71NJ - 3 ~Jnn 

0 1 p7p7 1 □ '7N11n JJ1J~ ,~71~nJ 1 J•~1N nJon .711~ 1~1 ~7•1 n11~n Jw 91wnn 

.n7\nD n•nnN ~1•01 lllpWW □ '1171 Tll □ ''7J 1 DJ 

.(2002/2424 .~.J) .~1•1 n11~n Jw 11nnn~ ~pJn1 n1N7~01N~ v~1N - 4 ~Jnn 

·p~lNJ JllD lNJ nJlD~ ,TnN 7~D Tll JW '11ll1 ,nlN7~01N JW v~,N Jll 117VD ~1n 

Tll □•~ TI7 1 TnJ fllTll ~,,~n ~\ P~lN .~7 1 1 n71~n JW 1 7Nlln inn 71n1 □ 1 p1Jn 

lllJD~ NJN , □~Dl~D 91wnnnw 111 'J. (J•nJ ,llp71 ~N7 ~1n7~) ll'Jll~ 1Vl'D1 71\NJ 

! 11 ~n•n~n 

.• (2002/2535 .~.J) .rln1~ 71\N1 ~1~nn - 5 ~Jnn 

7 1 n JW □ •nJo •1~ Jll ~•J1n NJDD~ 1 D 40-J JW '11ll1 ~7D1JnJlp 9WnJ 7MJ 

Jw ,1~•~ TJ1Jn ~1n1JnJ1pn 1J71D 91wnn~ Jw 11nnn~ 1p1n .n11n n711nn N1J1J-71 

opJn1 71nnn 71p•~7p J•nn □ •,•nn 17\nJ o•p1Jn~ 1p 1 ll , □ 'J'lDD 1 n11 □ •p11n 
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'jJl'Jn LHln □ ;i □ 'l.1'!117} .J.l!l'il □ ''Jrl]ll:1 Dill i77 1 nn n71::m'J fll'J'!llNil ::nn-'JJN:1 

.n1J.11 n11J.n 1•;i ~w ,o•n111ri ,0 1 'J11;i □ 1 jJ1'Jn1 1n1 1 J. il'l'JJ n'JtJ. 

TITJ.7;-J V'Hl il1il lWM , 1Hllni1 'JW l}')jJil il'il O'i]l'Jnil 71jJDW illl'.{ilil 11'0 1n•n 

'{:Jl)') 7DjJW m lW!INil llllNJ • rn>1 '{ • n'Jnil-□ 1 lljJJ.'J n1rnri '7 HN'J ] lliJ '1!17)') 1 'JiU J jJil 

T!IWnJ N'J JlJllJ n11Jn 'll'JOW i7111lli1 lJN'J ,i77'10 ilJ'N □ 'jJl'Jn'J lljJ[l ill'il 'J 1 'J;Ji7 

,(1957 ,•J'Jlil) 'IN □ 'i".l''jJ l'ilW tljJ'Jil 1 Jlt 1 J 1 !1'J Pl N'ilil il!lljJflJ. 1J. 

,D''JW17' ,'J.llil 'JJNil ,lr.lUH> ffTTJlJ ,171.l 71\N 'JW il'rlJ'JTN 1 ;:ii1 .1"357 ,,N ,'J'Jlil 

jJJ~nl il'Jrl11 il'll!I n111~n 'JW i7 1 !17;Jl7l1!lill il':1'J1N';Ji7 .1964 ,.N , □ lNJ.J0 1 J 

.□ 1 'Jwl1 1 ,'J.llil 'JtNil ,7no1n n11J.lJ ,il'lt!I 

·' J.llii ; J 1 Nil '1 ll!ljJ n ffTl llJ • , ·cnn;-, lTl, il jJnll 'JW i1, ;:n 'J lN 1 ilil • 1962 , • .l ' vr:n IV 

. o•'Jwn• 

□ ''JillNJ □ 'JrlN 'JW fl'.ljJ'Jllill Il'J111jJl1il nmn!lflilJ □ •]'JW ,ilJJil] ,.ii ,]''JIIJ 

.□ 1 'JW17 1 ,'J.llil 'JlNil ,7111jJ11 ffTlJ..U .'JN7W 1 11~::{J. 0• 1 nWJ 1 

Bentor, Y. K. , 1946. The hydrological conditions of the area Tiberias -

Kinneret- Ya\/neel - Hadata - Kefar Kama - Lubiya, Unpbublished report 

Palest. Water Co., 76 p. 
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Picard, L., 19.32. Zur Geologie des mittleren Jordantales. Zeitschr. 

Deutsch. Pal. ver., vol. 55, pp. 169-236. 

Rosenfeld, A., Segev, A., Halbersberg, E., 1981._ Dstracode Species and 

Paleosalinities of the Pliocene Bira and Gesher Formations. (North­

western Jordan Valley), Isr. J. of Earth Sci., vol. 30, pp. 113-119. 

Shal iv, G., Steini tz, G., 1988. K-Ar- Ages c,f Lower Basalt, Intermediate 

Basalt and Cover Basalt in Northern Israel. Curr. Res., Geol. Surv. 

of Isr,, vol. 6, pp. 22-28. 

Schulman, N., 1956. The Cross Faulted Structure of Tiberias. Isr. Jour. of 

Earth Sci., Vol. 15, pp. 165-169. 
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J77"'i1 pny 37yn 719~3 03li1 ,~31n? ,,,o 

7Wl f13,p,l71n ., 

u,Dn nN n11nn (n,nnln ,7Wl) ,,,,n pny 31yn 119~ 77iN3 03ln n13JW 

□ ,yjon ny91n .(1 ,,,~ nN7) 1P7"'?9 J,ln n,,3 7N7n n,,~n ?w ,,,?yn 

n,, ,nn nN □ ,?non li n,,~n 7nn3 a,,u,,1911Nn 

.ff' lpl ,'J9il 

i1N7) ,,n3n ny3~3 ~1J3 nu'J13n 7Wl n,,~n i17377i1 n,,3 7Nln n,,~n ?yn 

□ "'DlN , □ "'"'P7J D"'DlNJ 1ypw ,a,,,,l 03773 ,7Wl n,,~n ,y':,o .(2 ,,,~ 

.n,n"'n n,,,nn o,,a 'JY ,,ynn 737 a,p,nn? ,n,, ,n1Nn lJDn 1?N 

n'J13n ,n,1 ;n1y n"'lp?11 n,?,yD nwn,nn 1?N n,,,~n n737il? 'J"'JPDJ 

7Nln n,,~n n7J7il 1Di3 ,n?p (INTERMEDIAT BASALT i1)1J,nn n?i3i1) 

,7Wl n,,~n n7J7i1 □ 1"'0 DY ,ilN"'W'J ilY"'lil n"'lp?11n n1'),y9n .i17"'3 

.(COVER BASALT) ,,o,Jn n?iJ ?w i13?i1 ,n,13 

:n,,3 7N11TT n,,~nn OJl'J n,,J,91N i1Y91i1 n,,,~ 790D 

:o:nn n1:i::1w .,nw .1 

n:i::1wn) ,u,n,7171 D.,iNlln DY n.,~N.,~lON:l ,,,, .,,J.,n7 O:ll .N 

• ( n l 1 nnnn 

• ( nJ 1 ,7yn n:i::1wn) 

nµ,,, 

.1N1n1 n,,o,n DY ,.,n,7.,n:i o:il .,,.,::1,n1 n1:i::1w 

n,o,n DY n.,X.,OlON:l ,,n,,n .,l177ln ~oNn DY ,,:i,oNn O:ll 

.,n71:i 7,07 n,::1,no:11 n,7yn1 n:i::1wn n,nnn:i 

.2 

.3 

n1 111N:i nn.,nw n,.,,N npnynn n~:i1J o:iln n1:i::1w nYD1n:i n,n,x,n .,N 

.ny11l a,n,wnn n,:J.,Nn 1::11 o:iln nµpwn7 n1n1Nn nn,pn:i 

177n n,,n,.,nn nµn1nn• n,,,x nN ,.,:JJ n1 ,,.,o:i 

.Dn,.,x,7 1N,:inw D.,J,Jllnn 
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1 'on nJnn 

,,n ,n, 7389061400 - .~., ,,~, n~~nn 

:n13JW inw3 ,nn,Jwn lnYD1TT3 03ln nN □ iWllD lJN li nJnn3 

.'n 1-5 ,37y ,73J ,,171 ,,n,? ,,,J,nJ 03l - nJ1nnn n3JW -

□ iJ17l □ ,W,3l ,nnJ 719N ,,o,JJO ,,W,3l 03l - nJ7iJy n3JW 

7,3 a,,n,,nn n1wn ,an, on 1JN 11n nJnnn nN ,,,DNnn 

.ni 711N3 ,n,,n ,p,~n 91J □,,~,, 7WN ,a,,nNn 

,,,,,19 ,11Nn ?p ,73? 1y 3n3n~ ,u,n1?113 a,J,n3n 03ln n73JW 7,3 

a,w,3l ?y3J 9pw3 nn11) n, u,n,?11 ,'n 10 1y ?w ,37y3 ,,D,po,,,ln 
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LATEST PALEOCENE -

EARLY EOCENE 

MOUNT SCOPUS 

G II ARE 0 TAOIYE 

EARLY EOCENE AGE 

AVEDAT GnOUP 

ADU LAM FORMATION 

r I- I- I- I- I- r! I- I- I-
I- t- I- t ,. .. ,. I- I- t- .. I- I-? . I- I- I- I- 1-- 0 

'7 
~-: ~-:s~~~~ 

~ 
0 

llTltOLOGY 

SAMPLE OM 

'----'-------l---W.l-l-➔+l-l-l➔-l•--l--------l-l--1----1----l------1 lltt,•r<Jl1rl,·., 11•1•,• 

T -i 

I 

lln/~01,rl/J !l'I' • 
-1-<----1------1 

G.111, .. , .. ,KO 

-l-----l+-f-1----1------1 
c.11..; .. ,,,_1-il,,. 
o.,..,,,,t;r,;,,,,. 

W-1-'-----'-•--;I-- --J------J----- ---1 

1-----1--1---1--1------1-----1 _'c...·'.c'''":...'_"---­
(i,1,1n,Jv1i,nir,m1 0 

1-....1... ____ _,__ __ u, 1-l--l-l-H+!-+-1-----l-11-l-•l-----l------l•-"-· '_'-_"_''----1 > 
A.11ml,o,"''• ?: 

1-----1------1•------l 

'------'---....LI. I- l-----l-➔--l--1----+----11-c_._,,._,._'"-"-"-"-'"'_·•_, z 
C.,mrllru1i1• 

G.n,obclfml 

>/ •• ,.,"'"""'" 
Cl--1------1--1----i---1-----J.----1·-------a > 

1---1-------l------ll-l+l-1----1-+l-1.W-.W-----Ul--1--.1-----1------ 1 _,_, .• _,,_ ... _. __ -! 

l---1-------1---11-il- 1-

n.1ri.1runuf1• 

r.p1,,,J,.nrflo,t•· 

A.w/J..J,x,,1/1° 
•l--1'--1'-----l-------J 

F.,t.rimit,1 

c ... .., .... ,.,, 

0 

> 
0 

> 

'--l------'---'-'-'·"1-- 1-m+l--1-1---- --1-1- _ , ___ .j.._ ____ : (;,~;~:::;~>fJj_ ~ 
1-----1-l- "'·'""''''11 

J.f,,,o,,.., 

J.f,umltNflll 

IJ_,..,1,i,-.1;,,11,1 

s., ... 1 .. ,1, 

z 
> 
z 
z 
0 

;:; 

LEGEND : [71 Chollt G Conglomorole E3 Oolomilo @ Limutone EJ Mori 

P - Pho,phole x - Glouconile • - Plonklon 

2 71 '~ 
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LATE 

j MAASTRICHTIAN 
EARLY EOCENE /\GE 

~ 
C M 0 u N T s C C. 0 p u s AVEDAT GROUP 

~~ ;; ::; GHAREB TAQIYE AOULAM FORMATION 

1-1-1-1-1-1-1-t-1-
[1-1-1-1-1- x1l11-ll1fl1ll-/11-111-1' 

~1 /1-/ 11-111- I I- 11-111- ~~ > I- I-
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I I 
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II * I * 'f 
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I Ix 

I 11 I 
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I I I 
I 11 I 

O'!J1:::!il 7il 
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N c,, 
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I I 

I 
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x I 
x I 
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I 
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f X X 
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LITHOLOGY 

THICKUCSS IM.I 

SAMPLE OM 

A. 11mbo11cta 

f. dC_\311s " 

G. psei,,do1imicnsis 

C. co11str.Cta 

L. limontnst 

C. incran,ua ril a11tta 

G. csncltenm" 

C.Jans1a1• 

A. psnufotop1k11m • 

A. soldadowsis" 

M. araro11tn1is" 

S, )'tf1tCt11Sit" 

L. q,u:,mn111 
{ve:y dc1•dopcd) 

.~f.rflmii 

M. im•crsus 

N./ttqu'11S 

C u.,r. oltus 

D. multiradhln,s 

F. rympomform1s 

M c,mtor:us 

T. c1r1hostylu; 

s Cl~rThC'ltr.lJ 

S.r:!di.ans 

D, lodocmu 

,, 
0 ,, 
► ;;: -
2 -,, 
m ,, 
► 

n 
► 
r 
n 
► ,, 
m 
0 
C 

"' 
z 
► z 
z 
0 ,, 
0 

"' "' -
r 

"' 

n 
0 
0 
::, 

" 

:i: 

> 

::, 

3 7 1 , :::! 

n 7 1 Jn ~w ,,,ny 7nn - "7'DW n 1 J1~n • 
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C.HULLru CdLLU LLLL l.UL6 ucrLU" 

UQ'CL ~l. UGLULU CUL6 rLGLU CHaK~LU aL□ UaLaL□ (oZt) @raKNL 

(CILC. ULG HGLL') 

uuru □-a. £: aLrLC.LlKd...! me. ruunu 'CUKLLU ULLLLO 

ULLLLQ' U'CQLL UaLLGLC.LrL @C. UK, QLOLUH). 

c.ucLu uuuL urLNLC.LrL @l. KLdL UNLL (UGLQL□ UKL~LrLL□ @C. UKLLU 

uuru aa, z: UKGLU ~c. KLclL UNLL {□LC. aracl UNLL> 
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~LL rL LUKLLU ULLLLa (□LLdL ULCLL-~l.LLL)' r@L {Gl.LLdL) Lc1c.u 
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,,,1 01,n - ~,u ''llEll , ,1,•T il1N1 'Ill' 11l"111 
0"'JIU11" , "l1'J1N"li1 11::>1li1 ,11"U1 ilunJ1 l.l'J ":l.11 

'Jt,J1 O"'J"n., Wl!J7l1 11:110, .. ,n ,oi!l ,n :OHJp'Jii O"'J"n i1Uf'JW1 ,,11, ,,,o:, 
,(1 ,,,~, 'J!3'1N1 

1111 nl"~n., (1973 ,im) 1,n m,~n, n,:,"111 nl'i;,,11;, n,i1t,;,1-x,o;i 111'Jll1 
•00,;,1,,E ,n,nn O" 1 i1 o,,,n., • 1,n;, nnu ,n, •1 ;,,,ll~ n• i;,,1 m m'J•l/E;i 
n•i;,,11;, ;,•11,1Ei1n;, .n•i;,,11;, n1,•J1E;i ,w •1•T1'JEo;,11;'1 •E111, •1u•1:, 
nn,u,,n n,,~1 n,nwJ D"'J"nil ,w n,~,,n n,,~, n,~i!lnn 11,, n'J'J1::>n n'J''DNil 
i11J1• o;,1 o,,,n,, .n,,i,,;,,11 n1,T1 •11 ,ll ni,n o,,,n,, 0•01 .,,,c;, ,,11111 
.'J!3'1N ~,u uign i;,•J11 •1i1;, ,u•:J.N i;, 11,n ,01111 ;,•i1;,o uiEn 0''1J1 ,,,c;, 
11•,n 0.1-, 0.6 1•1 l/J;, n,u 'Jll c•,,n 1,11 n,,~n •ll,01 111ni111 K/AI ,,,1 
,1986 ,,,n, 0,,,,1 N'J o,n,11, c,.:i,wn o,~i!ln ,,:i. i11U1il ,on, ,ano ,ilJW 
o•;,•;,,n o,,,:,i ;,•i1;,o ni,m ,0••00,;,1,•E c•ll,o 'Jll1 n1i•n.i 'E 'Jll ,(1987 
,,:, 1,11 1J•;, ;,,,,;,c;, •;,•;,,n 11'll .n•i;,,11 ;,•~;,,11 !317l1,lll ,''J'EII, 'J11l1 
ll~;, .;,n11 ,1,1 ,111 'Jl/1 ,n,n n1i:J.!3~;,1 1•n1;,, lll'l n1n1;,m 0,111 J11,1 
lll'l c,1111 'JTi1;, ,111 ;,;,111;, ,,~n•n;, n1,11;:>ll ,01ll111 1J';'1 ;,,,,;,e,, ,111 ~,,:i.., 

i1'11P0il ~,n n'IJl'ljlN'l i1J'n17l .,,nu, 111 ,O'i1::> 0'l1ln i1'11pb1 Cl ,,n:i,,., 
l''E111ll,i 1igJ •i;,,11 lli111ll, '1!3'1 1J•;, ~'1N ~1!3. •i•,;,'N '0'01 1J•;, 

.n•on• 11u 11•n1 ,n,, o•it,;, o•;,•;,,n1 
• 1,n 01,n - ~,u ''llEll" •1• ,ll n,~un ,ui1 i;,11 oiE i;,1 01111 ;,•i1;,o 
,O'l1111 0''J1l1 o•u1,1)1:) ;:>11111ll ,~in., .0'l1111 o•ll~ll,1 0••11,;,n o•:,i~, i;,•l/1 

.'1E'J1 n,;,,n ;,0,,1 in11, 

,,, 'Jll u1,,g1 1111,nw m1•n• 111,w:i pn:i..,, lll'l o,g i;, 'Jll1 ;,iit,;,11001 
:(2 ,,,~) Lang et al,, 1979 

,,,n •E ,ll .,n,, n1,•J1~;, n11•n•;, n1ni1n ,,,w ;,0•11n n'JT1 ,w ;,:i,;, oiT .11 
i1l117l Nli1 'n::>1.lil , .. ,~1 ,w ,i10'117l n'Jl17l '11J1i1 i1l'J-~1,n 0''? ,1986 

.oig .,,,, 1•10ll n•11,1gi1n 
;,1,1n ,~1•;, ,1,lln- 11E~ 111•:,1 71111n ,n•~E•'N ;,,,~ ,l/1 'n'JT1 u1,n .1 
.'ll 10-::, 1;:>ll1l/1 'll 300x100 -:, 'Jll1 ,1,11 1J';'1 ll/1, .;'10'11ll n,T1 'Jl/ll ;,,1,1 
;,;,,n 11,n n•oo,;,1,•!l.i ;,i1u;,1ioo, 1•1on ngwnJ ;iT lli,n ~,gm111 n,T:i.., 

.•n,m,, 
~,,,;,:, ;,iu1;, 01111 ;,,,,;,o ;,•1i:i.., n•,;,,ll;, n•oo,;,1,•!l.i ;,i1t,;,1-x,o;i .l 
,,,,::,1 l.l'il Q'1'1t,0'Jp11'!Jil 0'l1'J0il '); n,,~Ji1 .'n 180-::> i11'10., 'IJ!J 'J1J7l i1il1ll 
o•:,1111 o•;,•;,,n •1i1 •00,;,1,,g;, 7m;, .Joo-:, ,w g,1, 1ll ,J11'J,, 11.l ' 'N'1, 
;,,n, lll'l 7m;, 1111 -~ 1l/ ll'l7l 1,u;,111 n1•Jp'J11 n1~g, 1l/1 ?1 iEllll 0'l/J;'1 
i1'1J1il i1J1tnn n,,n, :cw~, c,,,p,11n »'JOil ,:i,,:,in 'J» 00:Ll\11 n,,,n, .,_., 
.m,111n ,il.ll''J» n,,n,, n.:i1:,,n n,,nw ~,~p-o n1,n, ,oi"TN »~ ,~,!>N'J ,p,»1 
u,,n.,111 7::, ,ll o•ll•~n, f1'l'1 n•on• ,1n;, J11n.,1 ,,,., n11•n•;, 1•1 o•'J1:i..i., 

• 11111 'l;:>'J11 l/1111ll 1n1':t. ~1J 'OO'J;,1,,g;, 
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,W'ljn ,~, ,n•,11n ,,nlll ,(lQ~n 11w•N1 nJn1ll) o,~ ,n nio!, n,,,11 :u= 
WIIAn ,n 111, nN7J ,.1, nAo!1 .,oo,p11•Dn 1nnn 11m 1,1~ ,11•11 1•n:i..,, ,n•J 
•n,rn,, 1pn ,11 l11D~, 'j!l'J nioDnll • 'll 30-j 1Pll1111 'll 300-j 1'1tl1P - 1!11ll,Wl 

.n,,,o nc,;i~ ,,~n., t»in ,,,n ,ui 

.o,D in ,w •1111!l 11D~n 1p,n1 •n,11n 111,n ,N n•D~n :2 nlnn 

1nnn 1111 11,p!l 11n1, n•n• l!l' l nllnlll 11p•1,1 ,,nlll • n•,1pon =nil : 3 nlnn 
.hJ1j'I\i ,hi1n1Vil h'i1POil1 hJ1tltlt\i ,hD11Ni1 h'i1POh JY Wli ,,n ,'t3t>Jp1i'Dh 

.,,,Oil c,,1 h''ijh 'NJnJ mm,, 1l nJntn ,,,on 7Jnn 

c,A,ANj n;n 1 •w1 oiD ,n1 n,,nm n•11p0,1 no•,;, r,;m ,11D1n 10-n n1lw n,•nn1 
7Wlll .n1N,pn1 pn1l7l ll~!lj W17l•w, n•,1pon 1111 p11w, ,n,n ,,1pll1 .o•p1,1, ,p 
n1l''llll\1n 1,•N1 n••ll,1 p1w, ,1,n, n•,~7l 1ll'N C,A1ANn 'j 11n0n lllln 
N' o•p1,1 ,w 1nil ,1~•, 11•ol OA .n,11A1 ro,1n - n1N,pn1 ll~!lj n•11p01 

.n1 7lA7l' o•Nn7lo7 1!l1nn ,1~• ,w n.,11An n1,11n 1p11 llll 711m nn,~1 ,ro,n 

11 nl!lj .nlWl 11c, ~,N 60-j N•n n,N,pn, Ol•j n;,11w7lo1 n,!ljn ,j 10 :n1N,pn 
:o•N1n 0•111•, np11n 

.n1p1•1 o•niD nl7l7ln1 pnllll ll~ll .1 
.n1p1• ,,,,A1 n•1 •n~, ll~!lj ,1,,A n1111lln, o,A 77l1n .2 

.,A,1,j 'W1A7ll AA n1l'A :•lll n1NW17l, ,,1,A ll~ ,3 
.n,J1!1i1'hh iW'UO J11'lJ »sn .4 

:O•N:i..7 0•111•, nlWl 11c, ~,N 30-40 N•n n1 7lA7l' np11W7lo1 n17ljn :n•J1 
.~1~•,1 n11wpn ,,!lwn ,11•1 ,nil~, n1,11n:i n•11111n ll~!lj 1117l1P!l,7 ~1c, ,,n .1 

.m•c,,;,lll nll•,1 =ur.:i 1Dl'lUl7l,7 ~,c, r~ . 2 
.•nlwn p11•ur.i!l 10,-, pi n11n!ln 0~7l1~7l p11w - o•p1,1, ,;, c,A,AN .3 

,O•ll~ll, 1111' 17l1nn 1P'll ,11D7l,1 n!lpn, n1llWN1n O'lWl - O'W'lj' O•ll~ll .4 
w1p•1n 1,, 11lN1 n,n•'.!1,7 llP ruN,7 011 , 01 ,, , 11ro1n 17Wll 111!1 1P'll1 

.nl 77l1n, 

n•,1pon nl11N 1, !11' 11(j~ ",,,. 011ll - ~1C, ''IID7l' ,W n1,•11Dn nllW 71Dl'll 
,nJl hP'11J JS1Jn hl Yi' .p,,w 'ji11 0'W1D'W ,hpDh ,n,,n,j n1J1jn -

.□ •Doll o•ilAll' ,n,, □ •n:in1nn □ •i~,n p11w, n1•11wDNn ,w npo1D 

_,, 1ll ll'All n1•1on 'lD ,llll 1n11A1 1nN ll"Pj N1n 11D'01' ,n ,W 1'1Cl1P 
11;,w □11 ,,,, 7111 n,1All n,1~ ,11 ,n1w , □11N•n•11po C,,Dll •1J1n ,inn ,'7l 150 
1P'll . ( 111 'l l'll n,11) 1'i) n,11 n1,,p 0A '1~7l OW ,11ll7l 11D~ 111Jl 1111 

.n•lp,11 n•~p,11 C,17ll,AN 'lll ,m, 
,,, 7111 nl•n n!Jlllnln 011N n•,1po. 11D•01• ,n nAoD, n••,lll ~1mn :4 □lnn 
,m l'l IIA7l1 ,.,n:i..,, l!l'l nlll1P7l1 • ,1nw 1ll 01n-□1ll1N nllll ,nl"1ll7l N' 
o••n,11., o•p•p,n1 .,n,, pi •Jp,11 77l1n n11j717lo7 n1l:l'II, OA n•11po 
o•,il•7l ,np•,•o) o•,,nn ,n ;,,ro 'l1111l '1''7l1 rn1n, ,n•l □"1,1p•111n 
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{megacrysts) 0''J11l 0'W'1l o,,,~n il"11po:i. .(~"~'Jp ,?O"~''J1Nf ,o,,n,o,n 
'J'J:J 1,11 tl'tlP1lil . n11 0 2-:, 111 O"it,7J''J'1.l 'on 'J£I 'J1U.1 anorthoclase 'J1I 
110ilil Ol 11.0, 'll':J1N'lil1 'l1'J1l'llil 11Mnil .0'!11PW ~1'1.01 0''1~ ,D'''J1ii11NN 

.nT oJ, ,w o•,•l1;,nn n,11n1 ,Lang et al.-1 ,1,, OflllD1n, •~Jln 

';!ll1 in 

.•n 200-,. 1» »•1n n1•1on •JD ,»n 1n111 •n 1500-, N1n ~J1 ,n ,w 1~1;, 
m 111•,1 .nn1111 mniJ nn1 ~1•n 111•T r» n,T1 n1,,;, •1l1n 1,»n ,11,,1 
~1n1'lN '1J1 1i,n ,w 111, .O\O n01D n11l1, 1n11l1 p ,»1 "n1nD" 1l•n ,in 
il'~?11 '1l1 1ilil 'JW 'lll11il ,,,~ .o,,N il'11?0 ~1!1'J o,:,,,wn n'l?'Jll il'~P111 

.,~•1N '11~ ~,~, o,,,,m on,1n-'11~1 '11~ ,n•J;,,11 

'1l1n 1:,u, 111Nn 1'l1 .•n 1800-, 11n,1 •n 2500-, N1n ~•1N ,n ,w 1,,1N 
. •n 250-, N1n n1•1on •JD ,»n ,~•1N ,n ,w 1n11 .1,»ll- 11~l1 - 11Dl1 ,1,,,1 
o» ,co11N n•,1;,oJ n•,1po ,w n•Jp,11 n•l1p111 ~,n1,1Nn 1,,1n ~•1N ,n 
,, ,» nn,1n c,iuDnn n1 '11~ .c~•1N '11~l '11~ ,w n11» n11'w, o••n1,1n 0•11»n 
O"llND .1 : (1973 , 11n) 0"1P'» 0'0"llND •Jw, 1;,,n, ll1'l1 n"lU"l1P flll;,1 
o•~p1 n11, n1,Jp,11 n1l1l1D1 '''DN' ,1111 n•11po 'P';,,n •1J1n ,,11 01,n 
•n•11T-nn 1» ,11»n '11~ ,W 0'PD1N '1J1n n~••i1p 0''llND .2 ;0'J1W 

.n•,1po '''DN, 'PD1N1 o•p1 n•o,n 'P~1N o» l'D1,,n1 

~•n rn1n, ,n• J n ni1pJn • ""''1N ,n n10D, n'1»n w•1'n 1n n•~l1n : s □JOD 
• ( 3 11 •it) ~•1N in ,w »1,1 P1 0,,,11,1 'JW 1'1 .iDn.1 n11PJ1 

1mn nN o•J11n o•~i~n p1 p,nnn '01'1'1 o,,,n., •iw n,nn~n.,1 11•1 
• , t,O'Jp 11 '!lil 

,n ,w •n1Tn-•n1,1n 1;,,n1 ,,11 01,n - '11~ ''»Dn ,w nJw•n nll1nnn :6 nJnn 
n•,1po1 on,1n '11~ ,'11~ ,,1,n ,oo,p11•Dn 1mn nN 11n1, ,n•J n1l1nn1 .~J1 

. ( ~•1N '11~ ,w ')'J1l 01,n O"llND) 

np•11 • ~'1N ,n nN 'l'Pnn w•1'n 1ll niu" J 1p ru,p1 11» ,N n•Ditn : 7 □Jon 
.n•1n,1.1, 1n111,11Dn.11 ~•1N '11~ ,w n~••i1p o••llND 

Lang, B., Shlrav (Schwartz), M. & Bogoch, R., 1979. Volcanological 
aspects of Har Peres composite volcano, Golan Plateau. Isr. Jour. 
Earth Sci., Vol. 28, pp. 27-32. 

ro•o11•J1Nn ,7001n, ,01 n111». ,,11n no, T,,n1 0T•Jp,11n .1973 ,.1 ,,10 
• 'T.lY 179 .o,"JW11, ,n,ill'il 

,GSI/5/86 •on •11'1N•1n 11,1.1, n•11. ,,nn no,1 OT'J;,,11n .1986 ,.1 ,,10 
.'o» 159 

11,1.1, , 1'1l1P1 011N ,n nui,,1 ,1:50,000 n•l1'1N'l nDO .1987 ,., ,,10 
.0'",111' ,'ll'J'tN'lil 
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n7Jj? 7,,,n J9W? 3py, n1J3 7Wl ,,3 7,,,n 71,lp 

ng,n nu,073,J1N ,n,97l1N,l? llnn ,73JY nwn 

a,,w,,, n,13yn nu,073,J1Nn ,n,l1?1M,j7N? 11jnn ,171l nnyJ 

.71iNn ?w a,,l1?1pN1 a,,,,uo,n19 a,u3,n 1l~,, lj 7Dj .n7Jj? 3py, 

:□ ,7773 a,,97l1,o,9 a,,,iN nw1Jw3 13 ,,n3n? 1n,J 

p,9M ,(n,,,,n 7Wl) 7llD?N 7Wl? 3pyi n1J3 7Wl ,,3 ,,,,Jpn 7liN .1 

'n 250 - 'n 200-j ,,,jn 1pn1yw 71,lpJ ,n,13 y?onJ ,,nn 7,,,n 

.n''p 9 Mln ,,,Jpn ?w ,,,jn 711Nn .,nn,n nuwn ,39n 

.n''p 3-j ,w l71N3 ,,,,,n p7N9? 7llD?N 7Wl ,,3 ,n1719n 77iN .2 

nN ,,,jn ,n"p 2-j ,w 711NJ ,n7Jj? p,,N 7Wl 7,3 ,.79wn 71iN .3 

nyon, 

,,11N ,p,y3 a,,,nn a,,nNn a,1,1Nn ,Jww 11yJ , □ ,uJn,,o 

.n977ln ,3,jLD? ,n,,n3 

7,,,n ?w nil1?10Jn,,on1 ,l1?11,,nn ,uwnn 

13 nn,11n .ng,non ,j,JnnJ ,,p,yn □71ln Nin ,,,,n 

,Jw? np?nnnn ,p"n?n 520-J N,n ny~1nnn n,nJwn np,non, (2 ,,,~) 

nJ,pnn nn,71n ?w np,non nn, .n,J1Dnw nn,,1 w,?w1 nJ,pn nn,,1 w,?w 

p''n 20-? ny,~n 7N y,pn ,w,,n~ nnn1D N,n, ,n,Jw? p"n 10-J N,n 

n,J,ynn ?w □np,no~ n,,?yn nN~1nJ ?,,nN 1N1J, a,w,,n~ n,Jw? 
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'J'JJn w,'JwJ n11nnn ,n,J19uwn nn,11n .o,Jnln Jw n,,w, n,'Jµ nn,11n1 

7n1 ,p793 nwn1nn1 n9,non ,J,'Jnn3 ,,p,yn □111n nJ,n ,n,nJwn nn,,,n 

□w1 n1910? n111wp n1,1N1n .n,nJwn n'JJ1Jn nn,11n 7wn'J n,un, a,,~p 

n1yw 790n n'J,nnn n1N1n1 ,n,,nn JJJ 71,3 N,n n311nn ,n,,pnn 71N3 

7,3 N,w n,p,90 oy 3 - 5-J Nin nJW3 ri,,1N1n ,non .nn1on n'J,nn ,nN'J 

5-'J 71,Jpn ,11N3 ny,1nn n1,1N13 □ ,n n,,,nn, ,n,Jw'J p''n 150-'J 50 

.i-,,JW'J 'n 

n,,µ,yn nn111n ny1Jn .np~1nn nJ1yunn 90%-n ,n,, n11nn nn,n,n 

a,n,,pn ,n,,3 o,'J1,1nn a,77'J13 'Jw ny1Jn n'J'J1J1 n,,1N1 ny3 nwn,nn 

nn,n,n np,no .(,J1J,3 ,,~ 711N 'n 2-J) o'J1y3 n,,,nJ n1J1yn3 

.71u 1000-5000-J n,nJwn nn1,1n np,no1 ,,~ 70,000-J N,n n,nJwn 

nN7) ,,,on 7'Jnn3 .nJ1yun np,903 n37 n13,wn 7nn~1y'J1 n1,1N1n ,non? 

□ ,Nxnn, n1,l1upu1N,l n1yn1n ,,D7l,u7uon 7nnJ 117l (1 71,xJ n1Jnn 

n,w,?l ?w n1yn1n pl7Jl .(1 nlnn) JP~, n1lJ 7WlJ o,,71uo,n7n 

□ ,lJ7Jl nllltl7W 

rn< 71f.)OJ • (3 

,n17H1 

nlnn) 

?w nlJnJ nDXl .(2 nlnn) ,,,,n ?w n,-,·,pnn 

,,,,n ?w nn?7Jl µ,DNJ o,,7nJ o,,,uln,,~ 

,196~ 7Nll,J ,n,,uoupn ~11Nn ?w n,~nwnn 

.(4 nlnn) µ,DNJ o,,,?1J n1y1Jn? n,,,,~, 

1 'on nlnn 

JP~, n, lJ 7UJl 
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□~,,~ (STEKELIS ,1960) 

(1987 o,7nN1 7n,,n) □ ,lw 800,000 Nln 7nN? nnnn n?iJn J,l .a,,nJiJ 

.7wl? □ 177n a,w,n a,n,wnn lN~nl nJ11nN? .ni J,ln 7,y~ 7nNnw 7NJn1 

Jy lYDWln - Jpy, nllJl n,7J1Y-YPJJ 

.(GOREN-INBAR AND BELITZKY ,1989) 

2 'on nJnn 

,,,,n ?w 71,lpn - N,wJn 7DJ 7Wl 

1J,N □o,oJw n?iJ ,n,J,p ,7JJn 71iNJ n7JJ? n?1nn 7,J ,,nn 7,,,n 

a,n,,,p 71nn .'n 150-? y,ln 91wnn 7nnn ?w ,37,nn ,37yn .91wn 

Jy TTJlDn ,nJiJ ,,oJ ?W 'n 200 - 300 ?W ,37y Jy y,,, □ ,i71J 71iNJ 

71iNJ W~l ,7nJ □,,pn, ,lpl,JD 7,ln on □ ,n,,pn ,Jw ,(1987 , □ ,7TTN1 

Jw ni? nn77J nJw 7,,7,n 1.8 ?w J,l ?Jpnn 71,Jpn 7liNJ • □ ,i71J 

nJ? ,n,?,pJ Nln n?iJn ,,pnw 7J ?y o,n,Jn ;7?1ln nn7J n1?, n?iJ 

.7?1lnn ,y,lnW 

nJ7YD :(HARASH AND BAR ,1988) a,pnyn ?w n7J7YD 3 a,l,,~n ,37ynn 

7DJ nJ7YDl 'in-'n~-'D~ llljJ 7lln7M nj7Yn ,0171 119~ llljJ ,,,,n 

,7,w? IY ny,lnl 7lln?M n~7~n nM n~1nn 'yn-'9~ llljJ M,W)n 

.(6 71'~) 
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o,,n,n n1Jy3 n,w,J1 50-JJ 7,n3nJ 7n,J : 71,Jpn ,77Jnn3 n,w,J1n 

n,,n ,9 Jy .'n 5 - 50 ?w n31131 'n 50 - 100-J ?w 7,1MJ , □ ,Jlw 

, ,, J 

:(7 71'0<) (1988 

.n1Jyn 20-35 7,3 nyJ y,n,wn n,,, .nn131 yp,p ?w uy1n ,,oJ □Y 

p,nMn· ?w n,,nnn :p, ,n1nn ,p,y3 n3J11n1 nJ,yn: p,nN n,w,J1 

: 7DY n,w,J1 .'n 5-7 ?w n37l3 n1,JJM n,w,J1? nn,11 ?1?nn? ,1n3n 

p, ,n,nn ,p,y3 n73J71D ;n311 'n 10 7Y ,no,n n1133 ,n1?1,1 n,w,?1 

n,J,J NJ ??J 7113 .7n1J,yn nN n,J,,nNn a,yJo n1?1nn1 nn13l n,1,n 

,,,J 13N) n,w,J1n ?111 1N 110 ,31J ,n,,n 1M ,37yn ?1?nn Jw nn,yn 

noo3nn ,31Mn 7,3,nn ?w n,,,pnn n,JJnn: 7,,,n n,,un n,JJn .(1988 

n,3 nyp3 ?N n?yn3 on?31n1 3py, n1J3 ,w1? 01,,n 7,,,n ,n n,,un Jy 

Jy nn,,n a,,,on pn?3 71nuJn n~y,nw 1y 1953-3 1Y313 n1113yn .nn1uJ 

,,µ,y 7lNn? nn,uj n,3 pny nJ,Dn Jw ,,,y,n nji1n 7J ;n1,1Jyn nponn 

7DJ p1Jp oyun ny~n nwl1n nj17nNJ .J,31nn Jw 7lNnJ n7jJn nyJpj, 

.n,l7jNJ 

,n ,nn,~J Y1lD7 n,,wyn 1i n,jJnJ yJun n,,nwJ a,n,ln n17ljnn nn,,p 

.,,,,n ,,,jp Jw a,nn 91j, 

3 'on njnn 

7,,,n Jw n17iDn njJn Jy n,n~n 

-7Wl7 nj1D3 ,,,,jpn N31nn J17,pJ n 11 p 3 771NJ Y7nwn n17iDn 71iN 

,y nnJ,n, 7nwn 71iNJ n"p 2-J ,,y 7wnj ·p,DNn .,,,,n p7ND ,y 71ln7N 

NUJnnn ,Jnjn Jw n17iDn □l7 Nin ni 71iN ,,,DNnn .n7jJn nn,J 

1Jw ,,jlD~ pJnJ ni 71iN pJnJ 1n,j .a,p,nNn Jw n1J7n n,,,J~nnnJ 
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□ ,p,?nn ?,111 y,n,wn nJupn oy ,,,,nn ,9JJ n?1y n1119n n19,9~ 

,,nn? ?nJ? 7WDMn n1J jTT17 ,'n 200-300 ,,J Jn1nn pnyn .(8 ,,,~) 

'n 3-5-J a,,37y n1,1nn 77\Nj ;7nJn 7nw? a,J,pnnw ?JJ ?11 a,,,nJn 

.(9 71'~) 

,771N nlJ107W 

,J,,DlM a,,iJ7n n1JlU7W ;01 ,n,nn a,,7JJl ,wM7TT p,DN? a,J,,DlN 

n,1? ,,n~J ,a,,n,1pJ n1J1u,w ;011 p, ,n,nn a,,7JJl n1,1nn 77iN? 

n,n,JDTT TT7WN? 71D~J , □ ,,JlOJ?N n7J7U7Wl nl,lMl nyJ no1Jnn n,,npn 

n,yp7pJ □ ,llW a,,,uJn,,o □ ,JJD n3~,y 1969 ?W n1MlTT .p,nMn ?W 

?W 71\n,w n7WDMD TT?N a,JJD no17Dn .(KARCZ AND INBAR ,1978) p,DNn 

.(10 ,,,~) nlMln 

□Wl nn10 '7' 

nn1pnJ ,n,,J a,n,J1n □ ,J7y?1 ,~nJw J7TT y~1nnn 1n 250% ,y 180%-? 

?w M,w np,no □Y p"n ,,,?n nMn n,n n1N1n nnJ .nJw 150-J ?w n,,,n 

y,1n □1Mn o?nn .(11 ,,,~) n,Jw/n 6 ?w □ ,n n,,,nn, n,)~ / p"n 215 

.n1)17nNn □ ,)wn 100-~ y,,,n ,~,,nn n~1lJ 

2-J JJn 70~ - n1719n 71\Nn ,01nw p, ,n1n1 llNn 1n nyo1nw n)1Y~n 

,,,~) 1,,,n NX1n~ nw,n nnJ, ,,~,, n,J~J ,y,ln - ,n,n ~,p 11,Jn 

,1,,,n ,,,Y ,n1n np9onJ n,,,n ,J17lJ n~,wnn nnJ,n 1969 INn .(12 

.n,nn~ J,,,ln nN~1nJ ~~,,nnJ, 
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4 'on iDnn 

(
11 n1,1,n" 7Wl) 71l7l?N 7Wl 711N 

711N:J. ,n1,wN ?w o,yup::i. 7N n1?yn 0.02 Nin ,,,)p:J. ,.,.,jil y,n,wn 

n1l1,,n::i. n,w,J1n Nln nn,,1::i □ ,,,.,,:in ,,pn .0.04-? y,1n ,,n,,,n 

n 11 pnn 

a,,,.,,::i ,::i.1?1 ,~p Nlil ,n,nn ?w nyonn pn,nw 7Nj1l .n?1nn pny::i. yp,w 

7Y □ ,Yl □ ,.,,,1n a,,,.,,::i.n ,n,,1N1 ny::i. .7:J.?::i. a,,un n1Nn il7ljJ □~nu~n 

n"n 1500 ·n:mw □ ,,,.,,:in .a,,un ,n?N 7N n1Nn ,p, ,r.nn, a,,tm n1,wy 

164) 1985-1 (n•,m / p"n 214) 1969 ,m n,•,~>3 1~, (•,1,•3 ,01p) 

nn,11 (il,lW 

a,,,-:,1:m 'Jw 

'?ID n 11:::it1~nn 

/ p''n 100-j) ny~1nnn n,nJwn n7Nlil .,::i.?::i. (n,Jw / p"n 

12%-1 n"n 500 - 1000 .,,,1::i. □ ,,,.,,:inn 6% ?w ny1Jn? 

.(13 ,1•3) n"n 250-500 ,,1,3 

□Nnn::i. p?1n ?Jljil nDJil .t'.JWD:J. 7n1 nllltl7W:J. lil ,n771Dil 77\N:J. a,ypwnn 

p1?n .,,,1 ,n., np,no ,,y,w ?::i.pnn 7j1 n1N1n ?w a,,.,,N,1,n a,Jnwn? 

il7l,71il pnon? il7lNnn::i nN~7lJ nD17lil ny1Jn .(INBAR AND SCHICK, 1979) 

7tJTJ/l 11 jJ:l) n~l77l ')[1) iljJ,90 □ ,),,:X7l 14 ,,,:x::i □ ,l,nlil .(STREAM POWER) 

7n1H:l 777l)il ,'Jnlil ')[1) i17l,7\il jJ9Dil ')[1) il,:XjJ)l9~ (il,Jwip,9H :in,, 

n1,1Hl ny::i □ ,wn,nn □ ,'J,1li1 □ ,,,.,,::iil 'Jw ilYlJnil ,~,'Jiln .n,,,n, 

n1yw 48 7Y 24-::i wn,nil 

□ ,n n,,tlil il'JYn 'Jw 'n 200 'Jw yup 1969 __ 7H:1l,_::i_ .,n,,::i 

il)W ilnlH:l □ ,:l7il □ ,ypwnil ,,, ')y i17l7l) ilW,'Jlil .77777lil ))l.ljJ 'Jw ilW,'Jln 

f.),9Hil 'JH lW'Jl jJ 11 7l 13,000 ')[1) n9J:l o,y')o ,77l71H ,9., .,,,,il n7Jl9t)Wl 
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nJ11nN n17)) ;n,no,,o n,?,))Dn □l n))gw1n nw,?1n .(1988 ,7"l 1::i.M) 

n7Jjil ::11))n 7liN nM ,pBW 7Uj"7 0.,10::i 4 nn~1)):J. W))7 ,nN? nnB~J 

.7.5.88-::i 

.(HEIMANN AND STEINITZ 1988) o)W 11'?'n 2.13-? y::ip, n?1::lo ?'> 

:n"D7ll".,:J.:J. 

n1J11,n::i n,w,.,1n ?w □ ""Dl"7 □ "MJn1 n"l7?1971n :1988 ,.n ,,,J-7::iM 

nU"07:J."JlM ,i1"97l1N"l? llnn .M.n n71:J.)) .,,,,n ll"JP:J. O""n.,i:J.il 

• 1 )) 102 .n!Pn 

n.,i:J.il .,w lll7M 71.,WN ,.,,,. :1987 ,.·1 ,f"l""UW ,., ,,,n .M ,lD""il 

.32-34 1 )) .n".,M7W"il n"ll.,lM"lil n,::inn Ol)"j 0"i71j nn,::i 

,,,,::i n77i9 "P"DN .,w il"l7?7971Dl n977l n))lln :1977 .n ,7:J.J)) 

.a,'Jw,,, ,n,,:n,n m:i,07:i,J1Mn ,, 11 1 n11:iy .71,'J))il 
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THE NEB! HAZlJlll LANDSLIDE COMPLEX 

Yaacov 
Aryeh E. 

Arkin, Geological Survey of Israel, Jerusalem 
Shimron, Geological 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 complex is related 
to its geomorphological evolution. Three distinct 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 can be characterized as follows: 

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

escarpment-beneath Heahzut Nimrod on the nor-th, and Ein Qinya on 
the south. Sliding involved mass movement of' several hundred 
thousand cubic meters of' material, including limestones from the 
Juras9ic Hermon, Beersheva and Halutza Fms., marl and clay from 
the Kidod Frn., as well as overlying Early Cretaceous volcanics 
(E"Shatr Sequence) and sandstones from the Hatira Fm. (Fig, 1). 

2. MUDFLOWS 
The mudflows were ,generated by movement of Kidod Fm. marls 

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, cobbles and fragments from the Upper 
Jurassic and Early Cretaceous (and others ?) column. The clasts 
are loosely bound in a clayey-muddy matrix mostly originating in 
the Kidod Fm. 

3. CREEP 
Down-slope 

occurs on the 
appears to be 

creep 
broad 
the 

of 
and 

the Kidod 
shallow NW 

Fm. marls 
slopes of 

and 
the 

marly limestones 
A tiv Graben. It 

youngest of the mass movement phenomena. The 
in a series of faults of small (<1 m) displa­
subparallel -to the striKe of the slopes. The 

creep is manifested 
cements which are 
down-faulted blocK 
in a pattern of 

generally dips bacK into the slope, resulting 
stepwise down-slope transpo"rt. 

Although the specific timing of the various slide phenomena is 
not immediately obvious, it can be seen that some sJjdes 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 
9raben. During latter stages, a major mudflow, generated at Ein 
el-Hawarat, formed a natural earth dam between Nebi Hazuri and 
Ein el-Hawarat, diverting Nahal Hazuri to flow in a NW direction 
thereby also cutting across the NW border fault, 

The 
of 
they 
its 

Hazuri landslides are an important Key 
the more recent evolution of the Ativ 

in our 
Graben. 

elucidate the erratic position of the Hatira 
E"Shatr Sequence volcanic substratum within it, 

understanding 
In particular, 

Sandstone and 
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EARi Y CRETACEOUS MA§MAIISM 

ALONG THE SE HANKS OF THE HERMON RANGE 

Aryeh E. Shimron, Geological survey Of Israel, Jerusalem 

PURPOSE: 

The purpose 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 field 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 also be made. 

TERMINOLOGY: 

Some 
logy of 

of 
the 

the 
SE 

terms 
Hermon 

used in this introduction 
are employed as follows: 

to the volcano-

COLLAPSE 
by collapse 
magma by 

CALDERA: A basin-shaped 
of the roof of a magma 
voluminous pyroclastic or 

volcanic depression 1 produced 
chamber due to the removal of 
lava eruptions. 

DIATREME: A diatreme is a funnel-shaped explosion. pipe which 
resulted from a magmatic gas eruption. lt can also be a lava 
and/or tu-ff-filled vo.lcanic neck. Diatremes are similar to Maar-
type volcanoes (Eifel 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 this type are 
filled with alKalic basaltic volcanic rock or Kimber lite. Blocks 
of sedimentary rocKs, derived from the vent walls, are common 
constituents. ShoemaKer (1962) recorded the following structural 
development for the Hopi Butte diatremes: 

(1) Explosive activity and gas coring of the vent; 

(2) Subsidence, 
of the crater; 

collapse 

(3) Quiet upwelling and 

of the walls, and ~edimentary 

Spilling out of Java. 

infilling 

The gases which caused the catastrophic brecciation could there­
fore be juvenile 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 if they are Kimber!itic or 
lamprophyric. 
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PRELIMINARY GEOLOGICAL MAP OF THE SE HERMON RANGE 

LEOEND 

c::Rl!T.....,,.ce:ovs 

§~~I HATIRA ,.. ... _ (klh, 

NIH//00 HAGHATIC CYCLE 
(ca. in-es "•> 

- ~~:;~R c~8u:,T1vc (brecciaJ 

- ~~,.E~Rt,:c o~~~~c17Dx~NO 
- BASALT CON[ (Be) 

CJ :~:;~; ;~~G:'"(~~!;e o~:~~ed 
ba:ied on lme;,ment) 

- SNAU~ DIABASE (d) 

Ill ~~s;;~~,_;;~..,sR;;:G e~~~co 

JlJR,.,.,_SSIC:: 

- IIALUZA • DCCRSlt(VA f'mi;. 

l·:'.:;:·,:::j 1C1000 r '"· (JukJ 

LJ ~tCRHON rm. (JmhJ 

snw,r ANO DIP OF DCDO!NG 

--, Tr Tir 
0 - 19• 20 -39• 40- GO• 

~ ~:IN d::~;.Tu~te':.,.b~:c:i°'"t 
_, -:::,::: ASSUH(O or- IIIOOCN COtlTAC TS ,,. 
@ !~~Pi,\~~ NCASURCD NAGMETIC 

0 1 km 

N 
ii, 

I,­,,...,._,_ 

COMPOSITE SECTION A-A'. 8- B' 

----NEWE AT IV COMPLEX 

-WNW­
m 30111Z963 

IZOO 

·::: T., s .. , 

••• 

Oolo'ol Nimrod Oinyo roull 

N Gu,lo I 
I 

0 

by A,yeh E. Shlrnron 

E· Sholr 

N 
N 
N 

seauenc:e - ESE-

Bo&oll I N Nimrod z2101Z'J48 'r I 

""' ...... ______ :.._/ __________________ ~•~·~--~::::::::::::~""-~ 



[3] 

BACKGROUND: 

A regional geochemical exploration program was carried out 
in recent years on Mount Hermon. Based on the results of this 
program (Shimron, 1988 ) , attention was drawn towards magmatic 
bodies, some Qf 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 and Mor, 
1985). Nonetheless, preliminary detailed mapping, with stress 
paid in particular to the magmatic units, revealed a new volcanic 
field centered roughly between Newe Ativ, Nahal Nimrod, Ein 
Q_inya, Banias and Qala'at Nimrod. The core of this field is 
manifested in a conspicuous morphological but also crater or 
caldera- l iKe depression. Based on the results from the first 
stage of our geological and geochronological program the follow­
ing conclusions were drawn (Sh1mron and Lang, 1989): 

(A) K-Ar 
133-90 Ma, 
ceous time 

data indicate that 
which corresponds 
span. 

Hermon magmatism 
roughly to the 

tooK place from ca. 
entire Early Creta-

15 
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F 

i R 

~ 
"' u, + 

~ 
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m r e1s,c clasts ,n conglomerate 

~ Specimens showing a lteration 

(after L e Bas Figure 
1986), 
of the 

including root names, 
CTASl diagram 
representing 

rocKs. 
the compositional 

Mt. Hermon magmatic 

et al. 
range 
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(B) Geochemically, the dominantly basaltic rocks of the Hermon 
range from basanite (133 Ma) through aJKali olivine basalts (132-
90 Ma), and to tholeii:tes (ca. 130-123 Ma). The alKali olivine 
basalt$ appear to be the most widespread and dominant magmatic 
phase. 

(C) Petrologically, the rocKs of the SE Hermon range from basalt 
and diabase, to trachybasalts (Hawaiites), trachyandesites cmu-
guerites) and possibly, some trachyte. The latter occur as dis­
crete concordant clay horizons in the bedded (E'Shatr) sectionL 
but also 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 tne Hermon Range. 

Tne term "Nimrod Magmatic Cycle" was coined for the whole range 
of intrusive and extrusive rocks on the Hermon Range (Snimron, 
1988), in particular to replace the rather enigmatic term 11 Banas 
Basalt" (e.g. Mor, 1985). Tne Nimrod magmatic rocks constitute 
dykes, plugs·, diatreme breccia pipes and dyKe-HKe brecc1a bo-
dies, an eruptive center, small volcanic cones and bedded flows 
and pyroclastic rocks. Some of tne breccia bodies and cones are 
seen to transgress through the Late Jurassic-Early Cretaceous 
erosion surface and the bedded sequence overlies Late Jurassic 
limestones of Cal\ovian-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 in a laterite unit at the sandstone-pyroclas-
tics interface. 

The term "Newe Ativ Magmatic Complex (Fig. 
intrusive and ext·rusive rocks which are 
Guvta Eruptive Breccia and its morphologic 

1) was coined for the 
organized around the 
(crater?) depression. 

The Mt. Hermon intrusive and extrusive 
number of lithological mapping units 

rocks 
(Fig. 

were 
1 and 

divided into a 
Shimron and 

Lang, 1989), these are described in brief, below. 

FIELD OCCURENCE AND PETROLOGY 

(1) THE GUVTA ERUPTIVE BRECCIA 

This important body comprises the geographic core of the 
Newe Ativ Magmatic Complex. It is up to Km wrde and 3 Km long, 

roughly oval in plan. It transgresses all the Late Jurassic 

formations but its absolute age 15 not Known. Some of its unique 

qualities are manifested in the fo1Jow1ng characteristics: 

(a) It is always a polymict brecc1a, most fragments were ground-

down by attrition, they are rounded to subrounded and average 

about 2-4 mm in size, however many clasts are meters to tens of 
meters, and some collapse blocks perhaps hundreds of meters in 
size (roof pendants ?), Most of the Ativ Graben appears to be 
floored by the breccia body. 
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(b) The constituent fragments in the breccia comprise numerous 
magmatic rocks, spherulitic, flow b.anded glassy basalts are by 
far the most dominant, but trachyte, Jamprophyre, 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 cryptocrystalline carbonate, feldspar, 
pyroxene and basaltic glass., Megacrysts of blacK clinopyroxene 
with a conchoidal fracture are at times seen. Exotic phenocrysts 
(garnet and/or perovsKite and melilite) are also present, however 
the rock does not appear to show the chemical or mineralogi­
cal characteristics of a carbonatite. 

(2) DIATREME BRECCIA PIPES AND BRECCIA DYKES 

were emplaced around the periphery of the These breccia bodies 
Eruptive Center, and 
position imply a close 
may be dyke, funnel or 
with respect to their 
breccia - bodies occur 
Jurassic Formations. 
reveals a transition 
Hermon Fm. flaring 
into the Kidod Fm. 
change 
which 

from a 
is framed 

more 
by 

their distribution, morphology and com­
genetic relationship with it. The breccias 

oval in shape. It is probably significant 
origin that, with one exception, such 

only within the J5 {Kidod) and younger 
At least one (the Yaafuri Vent) clearly 

from a narrow dyke-shaped morphology in the 
out rapidly into a funnel shape on passage 

This change in shape 1s also accompanied by a 
massive basaltic rocK into a volcanic breccia 
spectacular tuffisite (J5 breccia) wall rocKs. 

The breccias are po\ymict or monomict, thereby perhaps implying 
different modes (i.e. phreatomagmatic vs. degassing, see below) 
of formation. Compos1tionaly these rocKs are olivine + pyroxene 
phyric basalts. The matrix consist of fine laths of pJagioc\ase 
and pyroxene. Zeolites occur in most, and fine flakes of biotite 
are an accesory constituent. The po\ymict var·ieties (e.g. the 
Duvdvan Diatreme, Fig. 1) carry exotic nodules of discreetly lay­
ered (cumulus ?) spinel gabbro, monchiquite Jamprophire, trachy­
andesite, dior1te, partially assimilated limestones and perhaps 
others not as yet identified. Ultramafic nodules were not found, 
however, it is possible that glomeroporphyr1t1c {clusters of) 
clinopyroxenes may represent mantle nodules of pyroxenite. · Mega-
crysts of Kaersutite (titaniferous amphibole) and p\agioclase 
(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 NOT BUST THESE, OR ANY OTHER XENOLITHS, OUT OF THEIR 
HOST ROCKS FOR COLLECTION PURPOSES. THEY ARE RARE AND IMPORTANT 

(3) BASALT CONES 

Two basalt cones are present in the map area. One is the well 
Known cone in the center of Majdal Shams (Mor et al. 1984, and 
Mor, 1985), the second is a small cone beneath Newe Ativ. The 
latter seems to have pierced through the uppermost Jurassic (J5 

and J6) Formations and the bedded flows and pyroclastic sequence 

(Fig. 1 and see below). The basalt in the cones consists 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 contrast to the breccia bodies (ab.ove) they lack 
analcite 1 biotite and xenoliths. It is not as yet clear whether 
two generations of .pyroxene and olivine (phenocrysts and matrix) 
are here represented. 

(4) BASALT AND DIABASE DYKES AND PLUG-LIKE INTRUSIONS 

DyKes and small sub-circular plug-like intrusions of porphyritic 
basalt are characteristic :throughout the upper Hermon region 
where they intrude the J4 limestones. Most are deeply weathered 
to clay minerals and consequently manifested as white, tabular, 
discordant bodies of clay. Many of these dyKes are spatially, and 
indeed very HKely ·also genetically, associated with brown disco­
rdant bodies of dolomite, Fe-mineralization and a conspicuous 
!(arst morphology. Major concentrations of dyKes, which are inva­
riably also accompanied by such dolomite bodies, are visible 
along the peripheries of the main Karstic collapse depressions 
(i.e. the BiK 1 at Guvta and BiK'at Man poljes). In both 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 along fresh road cuts, 
however others can 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 
magn-etic 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-SSW till NE-SW; (C) NNW-SSE and (C) N-S. Based 
on field interpretation from intersecting Ii nears along the 
south-facing slopes of Nahal Guvta, the impression 1s that the 
NNW-SSE and N-S. dyke suites are older then the E-W. Individual K­
Ar dates give some credence 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 dyke above BiK'at Guvta, an age of 119 Ma 
(Shimron and Lang, 1989, and Fig. 1). 

(5) SNAIM THOLEIITIC DIABASE 

A major NE-SW trending intrusive body of massive diabase 1s 
present along the SE margins of the Guvta Eruptive. Its field 
relationships have not as yet been clearly established. Along its 
SE margins it is in fault contact a9ainst the Kidod Fm. and Just 
north of Ein Qinya it is tectonically (slide) overlain by a block 
of Hatira Sandstones and its olivine-phyric basalt substrate 
(discussion below). The diabase is coarsely crystalline, .with a 
prominent ophitic texture seen in the intergrowth of plagioclase 
and pyroxene crystals. Some olivine is also present. On the 
alKalies against silica diagram (Fig. 2) these rocKs are seen to 
be tholeiites and here define _a distinct petrological group with 
a higher silica and lower alKalies content then the other units. 
Geochemically similar rocks are other NE-trending dyKes, inclu-
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ding the Mt. Kahal diabase and others. 

The Snaim 
In contrast 
the area, 
emplaced at 

Diabase gave a 
to most of 

K-Ar age 
the other 

this moderately coarse 
some depth. 

of ca. 
extrusive 
grained 

130-123 Ma (3 samples). 
and intrusive rocKs in 
body was very likely 

(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). In the area of Heahzut 
Nimrod this sectio·n consists of porphyritic flows (basanites), 
some trachybasalts (Hawaiites) and trachyandesites (muguerites) 
and towards the top discreet intercalations of ma-fie crystal, 
lithic and lapilli tuffs and glassy ashes. About 1 Km to the SW, 
in the area of Wadi E'Shatr, the upper basalt is a coarse crysta­
lline olivine phyric basanite with an ophitic matrix. The pyroc­
Jastic rocks are here interbedded with carbonates 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 sequence suggest varying environments of deposition, 
different 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 briefly discussed above, at 
least two, possibly three, phases of dyke intrusion appear to 
have taken place. Presently still limited K-Ar dates and geologi­
cal data seem to suggest that this intrusion sequence may have 
proceeded from (1) NW-SE dyKes (ca. 132 Ma), (2) NE-SW dykes (ca. 
130-122 Ma tho\eiitic phase) and (3) E-W dykes (ca. 120 Ma). It 
is likely that emplacement of the dyke suites was controlled by 
the regional Late Jurassic-Early Cretaceous tectonic setting 
(Table 1 and below). In this respect, it is also noted (Figs. 1 
and 3) that most dyKes appear to be concentrated within or very 
near to, the major NNE-SSW and E-W trending fault-shear zones. 
Such areas were also favourable sites for the evolution of the 
major tectonic-Karst depressions such as the BiK'at Guvta and 
BiK'at Man pol)es, and numerous smaller dolinas. 

Breccias: The distribution and geometry of breccia dykes and 
breccia pipes may suggest a buried ring dyke system around the 
Guvta Eruptive, but structural evidence for this has not as yet 
been found. It is feasible that these rocks merge with dykes at 
depth, and some evidence for this is seen at the Yaafury Diat­
reme. The breccia bodies and basalt cones pierce through the 
E'Shatr bedded 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 11 -Ploat" 
in the breccia (roof pendants?), The breccia appears to cut 
across the Snaim Diabase in its central portion. ln one particu­
lar case (the Hazury Spring, 21840/29485) 1 the Kidod Fm. is cut 
by a basaltic dyke, both are cut by the breccia which also 
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contains abundant xenoliths from these units. 

TABLE 1, Variation in magmatic bodies and 
the suggested tectonic setting 

with time, on the SE Hermon 
relation to 
fault ·system) 

magma 
(in a 

Range. 

types and their 
dextral wrench 

MAGMATIC BODIES MAGMA TYPE 

E~Shatr Sequence Basanite, ha­
bedded flows and wai ite,mugue­
pyroclastics rite, trachy-

Nw-SE trending 
dykes and sma 11 
plugs 

te 

AlKal i ol i­
vine basali 

Tholei itic 

S'TRLICl\JRES 
(tectonic setting) 

Subarial volcanics, 
regional emergence 

NH-SE trend parallel 
to (x-compressional) 
fractures 

Parallel to P and Y 

AG£ 
(MYBP) 

133 

132 

130-122 NE-SW dyKe 
suite olivine dia- • shears and major 

base faults (i.e. EGF) 

E-W dykes, dia­
treme breccia 
pipes, cones & 
Guvta Breccia 

center 

TECTONICS: 

AIKal i ol i­
vine basalt 

E-W normal faults and 120-90 
extension structures, 
collapse of tectono-
magnat i c bas i n 

{At iv Graben) 

The interested reader is referred to the abstract on LATE 
JURASSIC-EARLY CRETACEOUS TECTONISM ON MOUNT HERMON (in the 
accompanying volume) which presents an overview regarding this 
subject. In summary: the arrangement of the magmatic bodies ori 
the Hermon seems to suggest that a pre-existing fault-fracture 
system controlled their emplacement. This view is also manifested 
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 coll-
apse feature, the chaotic nature of the blocks within it and the 
explosive character of the breccia can therefore be safely postu­
lated. This conclusion and the fact that the Eastern Graben Fault 
has not displaced the NW boundary of the eruptive, allows the 
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major fault and 
Late Jurassic-Early 

tectonic scenario 

Extension 

"' 

possibly many of 
Cretaceous age. 

are summarized 

the other 
These data 
in Fig. 3 

p mox. -

Fig. 3. Conceptual interpretation of the tectonic and magmatic 
setting on the SE Hermon Range during the Early Cr etaceous. This 
whole b locK may require up to 60° clocK w1 se rotation to 
compensate for the suggested Neogene counter - clocKw1se movement. 
Note that such a rotation will also realign the Pmax with that 
proposed for the Late Cretaceous Syrian Arc stress field. The 
strain ellipse (unde r ideal conditions and oriented parallel to 
the compression and extension axes 1n the sKetchl reveals the 
compat ibility of the model s uggested. 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 their evolution: 

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

(a) A central vol came crater (Guvta Eruptive Breccia), 

(bl 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 along normal faults, perhpps 
due to collapse of a magma chamber at depth. 

1. Do these units and their observed . geometric pattern conform to 
what we should expect from a central volcano (caldera?)-satellite 
vents-tuff ring relationship ? ts the Guvta Breccia the 
throat of an Early Cretaceous volcano ? 

2. What is the origin of the fine carbonate matrix in the Guvta 

and some of the other breccia bodies ? Is it fine carbonate 
originating from the intense mechanical abrasion of the Ubiqui-

tous limestone xeno!iths, or can a magmatic source of the carbo-

nate (such as carbonatite) be postulated ? 

3. Mechanism of emplacement: The breccia bodies encountered 
could be products of; (a) ttphreato-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 high CO2. content resulting from the 
assimilation of numerous limestone xenoliths in the basaltic 
magma, resulting in catastrophic CO2 degasing and thus the explo­
sive character of many of these rocks. In considering these 
models note that phreatomagmatic explosions are HKely to be 
restricted to shallow depths. In such a case, exotiC (i.e. base­
ment and mantle.) xenoliths would have been brought to near sur­
face levels with. the carrier basaltic magma where hydrovolcanic 
fragmentation would result in the breccias now observed. ln cases 
(b) and (c) eruptions were driven by magmatic, and other vola-
tiles, especially CO2. 

4. Xenoliths and Megacrysts: Megacrysts of clinopyroxene (here an 
aluminous augite, with high er and Ni), Kaersutite (Ti-amphibole) 
andesine and some others, are important constituents in some of 
the diatreme pipes. Such minerals are frequent constituents of 
alkali basaltic rocKs and have been interpreted by many workers 
(e.g. Irving, 197 4, and references therein) as phases which 
crystallized at high pressures from their host or from related 
m.agmas. Can indeed the Hermon megacrysts be interpr·eted as nigh 
pressure crystallization products cognate with the enclosing 
lavas, or, do they perhaps represent older cumulates? Evidence 
for the latter is indicated by xenoliths oT discreetly layered 
spinel gabbro in the Ouvdvan Diatreme, where megacrysts are also 
abundant. 
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FIELD TRIP STOPS: 

Please consult Figure 6 for the excursion Station Locations, 

STOP Nimrod 

Regional Overview: From the parKing lot of the fortress, at 
an elevation of 750 m we can view, towards the north and north­
west acrosss Nahal Guvta, the lineaments created by the intrusion 
of the N-S and E-W trending dyKe suites into the Hermon (J4) Fm. 
Observe the displacements of the E-W on some of the N-S dykes, 
which must have acted as lines of weakness and stress release. 
The age of these faults is not known. Towards the south, the 
collapse depression o,f 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 1s 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 clayey remnants of the Banias 
basalt dyke can 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 clays of which provide 
an excellent aquiclude. 

STOP 2 NEWE ATIV ROAD CURVE 

the 
Regional 

Newe Ativ 
Overview: 

Magmatic 
View towards 
Complex. The 

the south and 
following can be 

southwest 
seen: 

Of 

The Guvta Eruptive Br'eccia: The sharp SE contact of the breccia 
body against J4 limestones, and its southwestward continuity are 
well exposed. The northern contact of the breccia transects the 
major fault (the EGF or Qinya Fault) which separates the Hermon 
and Kidod Fmsj 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 
gentle to moderate SE dip of the units. On the horizon towards 
the SE, the cliffs are Hatira Sandstones. The dark grassy slopes 
beneath the Hatira and the road towards Heahzut Nimrod, consist 
of the E 1 Shatr Bedded Sequence. Directly west, the Yaafury Diat-
reme and other magmatic bodies can also be seen. Behind, along 
the main road, one of the E-W dykes is exposed. Observe 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 dyKei (b) dolomitizationj (c) minor iron mineralization 
and; (d) some speleothems depbsits in small karstic solution 
openings. The dyke itself is hardly recognizable, but the massive 
transgressive clay horiz_on, its alteration product, i"s. 

STOP 3 SHEIKH HAZURY 

This stop provides an opportunity to view, in some detail,-
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the Hazury andesitic dyKe (amygdaloidal), the character o-f the 
Guvta Eruptive Breccia and the numerous xenoliths and various 
collapse blocks Within rt. Along the slope leading towards the 
Hazury Sprrng (south facing) exposures o-f the Hazury dyke are 
seen. Two phases are here manifested, these are; 

(a) A fine crystalline andesite. This rock consists of about 60% 
flow banded plagioclase laths (Or17 Ab31An21) in a much altered 
matrix of ferromagnesian minerals (mostly amphibole), abundant 
apatite, analcite and carbonate-filled amygdules. Well crystal-
line pyrite is part,cuJar!y conspicuous. In polished section 
galena, sphalerite and arsenopyrite were also identified, rn 
various rocks from this vicinity, 

(b) A coarser 
appearance due 
-felsic (trachytic) 

crystalline andesite 
the "mixing" (?) of 

phase. There are 
euhedral analcite also present. 

(?). This 
a mafic 
abundant 

rock has a 
andesitic and 
amygdules and 

mottled 
a more 

coarse 

These rocks are unusual in their geochemistry (highly alkaline, 
virtual absence o-f Cr and Nil, magma mixing (-felsic and interme­
diate), anomalous P content (3.5% apatite in the norm), the 
presence o-f oxides, sulphides and others. Undoubtedly, extensive 
late-or post-magmatic metasomatic activity took place in this 
area. ln the general. vicinity, just north of the gravel road, the 
Kidod Fm. is clearly cut by volcanic brecC:ia. Continurng down 
slope towards the Hazury Spring, we observe that the whole area 
is composed of basalt and breccia, these rocks are particularly 
well exposed along the upper reaches o-f the gravel road and 
against the J4 (-fault or intrusive?) contacts, Along the vertical 
-face of an E-W trending terrace just beneath the Hazury Spring, 
the character of this portion of the Guvta Breccia is revealed. 
Basalt with abundant assorted clasts, is filling interstices 
between large and small blocks of overlying sediments from the 
J5-J7 formations. In places, brecciation extends into the sedi­
mentary units -forming tuffisite, and testifying to the considera-
ble explosive force at the time of magma emplacement. Since the 
basaltic breccia cuts across and envelopes blocks from the 
uppermost Jurassic units, it is very likely that emplacement 
reached the surface as an explosive eruption. 

STOP 4 Y AA FURY DIATREME PIPE 

o-f 
We proceed, by 

roads to Masiade 
vehicle to· 

and Heahzut 
the Yaa-fury 

Nimrod). 
Junction (intersection 

We see here a fine example o-f a basaltic dyKe with some small 
branching sills, passing from the Hermon Fm. into the Kidod Fm. 
and the de-formation associated with its explosive intrusion. Near 
the junction of the two (and passage from aquifer to aquiclude) 
the dyke shows a sudden "flaring out". The considerable explosive 
character of this is seen at the spring (about 50 m above the 
road) where the volcanic breccia and wall rock tu-ffisite, are 
quite spectacular. The Kidod shows shattering outwards and away 
from the diatreme to a distance about equal to the diameter of 
the pipe itself. The funnel-shape of the pipe is seen when viewed 
towards the Guvta Eruptive (SW) from the spring. .It is pointed 
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out 
found 

that e x otic f ragmen t s o f 
a 

c oarse c r y stalline d iorite were 
here. Is their protolith Precambrian b,asement? 

STOP 5 DUVDVAN JUNCTION (Heahzut Nimrod-Majdal inter sec.) 

At this locatio n we will e x amine the E'Shatr Flows and 
Bedded 
dyKe 
units 

P y roc lasti c Sequenc e, an intrusive autobreccia-agglo merate 
or p ipe- liKe b o d y , and the inter-relationship between thes e 

(Fig . 4). 

-NNE-

J: ::::.i HAT I RA f'"m. SANDSTONE 

~ BASANI T E: 

~ CRYSTAL T UFF 

If lfl HALUTZ A Fm . 

(scale 15 approx imate) 

---- E' SHATR SEQUE NCE-

! 200 m 

l" ..,_kAt11NA"r£D CRYSTAL Tuff • ASHES 

~LITHI C AND LAP,ILL I TUFF 

1,0.·ol BR£CC I A AND AGGLOH£RATE 

/ 
/ FAULT 

Figure 4. NNE-SSW sec tion across the volcan,c sequence 
roads intersection 
the road) are away 

He a hz u t N,mrod-MaJdal Shams 
22115/29530 ). The true-d,ps (along 
observer. 

-WSW-

at the 
(coords: 

f rom the 

From the Ha t,ra Sands tone quarry we proceed down 
20-25° 

the SW. 
the volcan,c section. The sandstones dip 
whereas the tuffs about 40- 50° t owards 

road an d int o 
towar ds WSW 

The s 1gn if1-
can ce of th,s d,sconformity is not as yet confi r med, however 
regionally ,t seems to ,mply onlap of the Hat,ra on tilted or 
gently folded volcanic rocKs. Going down . section, we cross f r om a 
fine ly laminated, later,t,c purple ash - fall t u ff , across a pa­
leosol horizon ,nto a porph y r itic bas alt f low showing well deve­
loped spheroidal weathering. The basaltic rocKs in th,s section 
ran g e from basan,tes to hawa11tes and muguer ites, on t he a lKali ­
s ,lica diagram (Fog . 2) the E'Shatr bedded rocks appear t o cons­
t itute a differentiated sequence . The uppermost f lo w is an o li ­
vin e + cl1nopyroxene phyr,c analc1te basan,te. Cont,nu,ng d own­
s ection . we cross into a sequ ence of crystal to lapilly tuf f s . A 
few meters to the north the tuffs are faulted on small E-W . normal 
faults with down -faulted blocks to the south. Just beyond these 
small faults we pass, across an 1ntrus1ve contact, into a d y k e ­
like body , or small vent, o f volcan,c breccia which passes into 
agglomera te 
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Compositionaly the apparently monomict breccia-agglomerate is an 
ollvine + pyroxene + analcite-bearing basalt. Chemically it is 
however a 
Ma younger 
SW), and is 
ring flows. 

FIGURE 5. 

transitional alKali basalt, its K-Ar age 
then the E'Shatr basanite (dated about 
therefore unliKely to be a feeder 

E 

"' 

·. ,-:_.:_.:,-_::, Hatira Fm. sandstone 

v-v-v-.y. ¥.Y -v Reddish-purple Fe laterite, grey tuff and 
¥ ¥ ¥ ¥ ashes, sandy in upper part, finely bedded 

GrP.enish to gt"ey clay 

White weathering trachyandesite to trachyte 

Olivine-phydc basanlte 

&saltic talus 

/J p /J /J /) /) Altered analclte basalt 

+ + + + + + Trachyandes i tc 
Keddish-pur.pl e clay (paleosol) 

N Basaltic talus 

1 11 11 11 Hawaiite till nuguerite (trachytic fabric) 

Talus 

+ + + + + + Trochybasalt 

Talus 

Halutza I'm. 

for 

of the E'Shatr 

is about 30 
2 Km to the 
the neighbou-

Bedded Flows-Stratigraphic 
Sequence Pyroclast1c 

22115/29530). 

column 
beneath He ahzut Nimrod (coords: 

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 Ha lutza limestones. This rocK 1s a very fresh, well flow­
banded olivine + proxene phyric alKali basalt. Some megacrysts of 
c linopyr·oxene and olivine are also present, however, it is not 
yet Known if these differ in co mposi t ion from matrix ferromagne­
sians. In age (ca. 99 Ma) and composition, this rocK 1s very 
s1m1lar to the breccia-agglomerate body that we exa mined at St op 
5. We note however that it differs in composition (Fig. 2) and 
very liKely in age, from the dominantly basanite and Hawai1te 
flows in the E'Shatr sequence that we just left. We cont inue 
down-slope, across a basalt boulder-field and into a small but 
prominent ridge from the lower part of the Beersheva Fm. Portions 
of this ridge are comprised entirely of a siliceous (>901/. SiO2) 
spicul1te rocK (Goldberg, pers. comm. and Goldberg et al. 1981). 

The 
the 

view 
Newe 

from 
Ativ 

this 
Magmatic 

location of 
Complex and 

the various unit s 
also the eastern 

which 
flanKs 

comprise 
of the 
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Hermon monocline is qllfte 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 xenoliths are basanites to picro­
basalts in composition, and strongly enriched in Sr (>1200 ppm) 
and V (460 ppm). Megacrysts of Ti-amphibole (Kaersutite) and 
plagioclase (andesine} are also important constituents, and some 
biotite phenocrysts are also present. From this loca'tion we 
proceed down hill about Km, towards the southward continuity of 
the Qinya (Eastern Graben) Fault. Time permiting, at this loca­
tion we will examine, in brief, the following features: 

(a) Recent slides Whicl1, besides causing chaos in the tectonics 
and stratigraphy, also blocKed and diverted the drainage pattern 
in the Newe Ativ basin. The unco!::jo'lidated conglomerate contain·s 
numerous clasts from the E"Shatr sequence, in particular abundant 
basanites and trachYtes. 

(b) The Snaim Tholeiite outcrops nearby, and is continouous, as a 
prominent intrusive body, towards the SW into the orchards and 
groves of Ein Qinya. Its contact against the neighbouring Late 
Jurassic units appears to be faulted. 

( C) Observe the multiple history on some of the faults in this 
area. The E-W (normal followed. by dextral) and N-S (striKe-slip 
and normal) trending faults in the various Juxtaposed Late Juras-
sic 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 horiz_on) in the tectonic Slide nearby. 
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Figure 6. Excurs ion No. 1. STATI0'-1 LOCATIONS 
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