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Fig. II: Rain distribution in Suez (a), Temed (b), and Sedom (c), for the period
1887—1960 (running means of 5 years).
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Fig. I (1-34) (Pages 4-15) : Tree rings widths (running means of 5 years) of 34
Juniperus phoenica L. trees plotted against the year of formation.

Nos. 1-15 : trees from Mt. Maghara (group I).
Nos. 16-23 : trees from Mt. Yiallaq.
Nos. 1-15 : trees from Mt. Maghara (group II).
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a — specimen No, 30. (On page 17 below) b — specimen No. 34.
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Plate 1 : A stand of Juniperus phoenica on Mt. Maghara (group I).
a-— upper part of the wadi b — lower part of the wadi ¢ — specimen No. 4
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Plate 2. A stand of Juniperus phoenica trees on Mt. Maghara (group II).
a — upper part of the wadi (the arrow points to sp. 34) ;
b — Specimen No. 34.
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Plate 3 : Surface view of the cross-sectioned trunk of Juniperus phoenica
(specimen No. 30) 502 years old.
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us

AR AR DD NPAMM O1TR DDA M NRIY AR Hyyd IR NIRZINA
LOONNR OURYIPR DML TWRD N DOYPUIRA

-pRN N8N SW 1ORS DITRN DDA O3Y SW NLNIwA Myawa am92 mTana RN
mam> KUK IN) D2 29 1RT PY AXOM , Fahn et al. (1963) sy AR N0I?
219D 1998 MBXI 27 WM — YK Mmpn CIwa DOFpTIRT D Q372 29 1RT DYpY
7791 7RI 1A DOINK DOMMY IR LDVMPR DYuRRY IR oMY N0 DUBYRT MW DR

APAMIMROL NIAD Sw MY 7 2YpYIRT NMRna abapn O3 NRYpY INRD
“ND¥31 AN7 AW WYY %3, (Rosenan 1963) °1°0 SR O3NS 2°20n QW DPINMRD
JIRTT DOBWA LWH MY °1°0 1N

MyapT ama MTan? TITRA W02 NYALT amIa mTana 12 ORI NRT DY
AMIT® |, Fahn et al. (1963) DR 7X°27 232 10 °nn3 NPRAR 03Py UMK TWN 1M
amma Tmnd AMIWERA PR LT TR IR bs graw 100 "33 DOYPWM NN S omp
ADIDA %Y 5w Myavi amna y1ap 07w 95em nbya NPTNMRA PRATY AWPY NRD T
A1a2 MIRDD PATYSS mnd Sw mspm war Sw mopn fal A}

SO NIATY 27 T NbYI X7 AN D9PR DY MR MEpn bw TNIRYEN NN
SR S

sty @Opn M2 MK AT KA MY IR mnba MDD IR I8P PN
smm Sw onvp By nmad MWy 1M (Fritts 1965) 2“TR 29ynnoxa 9 mowpnn
SPPY TP OWOOPRA ORNNA DX yiaph o1 WHR DOwa 5O o%5a15) DYhpR
ANY 729 TERMBNPR wITN

T ansd oMYA by PR 9 U 1IN 3 0 aRe R /mEY AN INTIN

0Wpa0 2 M AN T M opT LB T SWR S 23 PBYR LK M 10730 P37 DT UK 1D
1 9%p M PYD A M M T ‘33 SPOTRENIR L2 N Jna% v 7ax EDpd WY T
MR oKD WML MY NP YT WK A 0




79N DO NPT T

9 Y YD 9
MmI2*R DN N2 nR2rmn

2°%pn

3% QNIRA ONT 37,000 T2 5510 — mnp wmnn T2 — 190 5w yen nown
: 190910 X1 12997 oY5an nvwnn

@7 "85 Dnnm ‘» 210 DN DN DMWY MPPIP BY ST mwn qrw wmn .1
Synw 0271233 naawnb NOBWT W Y20 LMD PIB MIZNN qrwn L8 3D SY» 1 350 T
2NN 12K PR DR NODIN X7 IWRD 071 3D

MPWOR 1A NI AR BY X197 1122 NOI0R 128 BY NIAND R W e .2
21,000 5w now 5y DOYINw™Y 01 30 S¥n M 250 1Y OER : DO DINNZ DR 1A
JWN qrw wmn oy 2%wa ooncyh AYem I aYan .o

2213 nowaY /» 700 SYRw D°7233 KENI AMNDKY NONSTA IR BY aMyn noR W 3

AMOI20R 2R 170R 1IND L DANN 1128 180 1128 £ 07 D% 0098 a0 16,000 S

APORA MONBY 73N DM NANA 128 AT NYMT NARTAN (10 DaR 1070 ER(0)
DN1NNN NP R97 13?2

D3NN DNIAR W 27 59 9992 00a%rn DwelTn 4

03 DT .MOWT INIMINT DT MM AN Y3y Wea s Sy owe iy
PP NIAND N2R PV IMROED NI20M Hapnar aNYRA 1ORT W S nn oo O
D20 R

TN DOXYA MW NINCI 11 BAYOLN MPOR TR MYYR B3 P M1 Mad
IR0 BT MPR2 ovYavn own

nnTpRn

ANPRY AMBY AR INAR RV 1A P9 Jayn Sohaam amam hua Sw mpn
MBX2 N D 100077 TP 29PN DT 299N 071 %D Syn » 300°n oy 77 phn
S TIDR

MIPA 9001 7250 .01 MIIT S AT MORI MR MY 2997 by 91T vyn pI
19702 NPRI MY MANDNT %Y MIRTB1KR %3 15 PR (1) pra Sw DRI TEINNNA
W OMOWR A3 IR AT MY SW S0%pA oM PIY KA 1DUT B (12) PR Sw
AR5YI 109 930 MO WMEY BTN

DRI ANW 15UA DY YW 0O 2997 00 MY 1KY W0 TP 1967 LOMINRA
PYRYN PR NP VAT TSR DOREEM Lapn DAaa Paw Ny A pha
1967 1*nda W nrnng bw

URNWA DA MDY AT MWRDI DINPRT NIBW DT ,555TH DOKY1 Y50m» T3
(12) MW

7177 9001 1968 IO 13T N2 ,MIRDPAI pNY uptN 1on Mwoven ¢

— 23 =



MDYPIR WINWI O*2RR 1" 1219711IR

noYn 330 0571 320 417 A Mmpm vsp 1,240 By AW 1ha MR Pw www
TN pRY S PaY ¥ 27YR2 OANA1 AT MOR MR MOYN 35° 54’71 35° 387 121 amD
by TININA MNPRH ST KW NOXA SMIRPAT P123% MM NP0 PR S NI nm
23 D173 TPT SN 0T Sy MR DANI AT D17 ARA LAdWR SAn Yo Ym0
nRM) AENTORY 02337 MR LNPRT 2123 DR DMRS WP MRGPAT MM TWPA PRy
ST 9pnna Y91h0 DR (T

Sw DA TN MYH SNNR IPT PN WA TN pryn aNdnn moyn nKd
ST O13OMA PUMA /7 3007 (IR MO P S¥m) 21DV TR 0o *10 Syn b 600
DOMPRT TIDI NOY ‘B 900—1000 S mARD YAm KT MAITAR LT amT WS nnnn)
I35 29FRTET 299D TR TN L3 OB INX) /12 1,200 TY DY DIANY 07PN
TR 9B (23 ‘On WX) TPI SMd TN AMWMP TIT 2PY> NI IWAR AIMTNEX Nn
A1 MR S0P OBM RTITIAR SN 1AW QOB DWID WP T 1T PRy A3pn 4000 mT
Jp7 5m opby annn oY

DO3LP DMLY SWIWRNPATIINCIT NDPNH OIPON MMM 207M N MPR AN
B0 STRIZ .B97NOT2 5w PRI DR DI NMOTIUPA NOPNI IR N mMBamd
Tya N0 RS DT NTRA M phna oy AYANAY hRY IR ¥pIp Avm
-321BR MY PR NBPANY MIPIPH QMM TPY M Sw nnnnn ptm Mnaw
(10) 777 TOWH NI 21NTA MBI IR PP 1PN NI NPOR

wowa DOIOTNNT DOMAD WA 09 SW 51TA 9000 T SY DUIYDIND 139MY 100 1bX
xap

(‘! 730) *¥5071 $P9p-5nn Sn nowna TP M TY T DRINI NNWRIN X130
=bR 5N X7 N2 NBDAN DT LAWY TP AR Y 7a57w oMpTonn Ty NNem
TR NRXNPI N QML WY O DX /7 1,158 KT WMP Rn A0 (2 929) 07D
TWINPA ASANM ANWRIT ARAPAN P> VYR (DN NOWNI WYX N1 SV NNIWw 1X1IP
sp 1211 5w 7and amwtR Sna nigeant moml myain nasTn X0 a2nna LaTyon T
SNDXT A¥PR TAWA %12p2 NYMN AWK ARIAPY H2apn 19IN2 NOwRl NUWW N%12R
PRy ¥ Ayan Yw mabnw (‘s 1,170) MWAR 50 7T (2 981) AOY 5N TIT Ndwml XO°
¥ ARI2P W N2 MIMANT NBOBT LATYoRd 1T (‘R 1,099) AYIPTIR Pn TN 170
Sw nTA ambwa L(n 1,165) Y SR BN 15 Tmdal (M 1,204) XTIT1aRTSn naos in
=oni N DOIBP WYA M I (B 977) AMRT MMT PRNTIAR Ynn DM W Axap
SRS N NOMINT (A 680) TMY’A Sna oomvn

b SravnRm XA PO A NI IPNCHET NOPN TwRa 73%1 DRI ARXIND
,0°5231) DB DONLY DI DR 952 BMPpTM AYK ¥H0 v ;ondia sybo X 1A
M RTIC1AR On NIXIDNA2 OMPHRYY ATYNPY 2200w XKNATORTNIVAD MW NRATD
T2 OYN mabn auyn TN TR 533 bR Dopha oybon ovpl By YR
ATIWON ORXIND PPN PPNOHET NEpna MN3IENT 53 1 KD T MPRIW Pon
19097 5w anyn MINT PN @3aRn Pl (1) IR0 NEPNn AP0¥a X IRD nbranw
Jp0°nn Snn

Y0 5M LK DI P 1D TUXI DA MR DR DUPRT IR 29N NYIN Pan
SMNBY N — FAIYORD MM NOYN I PINY X 1WA W DT MM 2 nnni
O9Y WPON2 AMIDRT X pRY TIT DN TwRR XA WY YIY TP MM AT IR

W Tl




273 BY TNRAM KT 0°12% DN ; (13) TR0 5% RUXYA pRyY — AWNTIM Anyn XPN
REMIT TOYBR DOKI TROR T IR NI ST DPMITT MTNN TMpR TPY Pm .3 .0%an
TETS DITIRY MOMIRT DULYRIN 0O NOOIN MKY LAIWPY MIMTNOXAV DK T
boY KT 12O TPY WA CMARR LAPRTRITTY DITT WD DR MTIM M Sma mwn
h PR By TIRAT 2285 A% XTOR 99D 12 J“NR 2MINRA W Py Y1V nns

JMRTID5R 5N

NP OB NWID SW 299N APYR IR YOI TIRD LY QMNP ANRY 171U N by
N2y 0OBA NWAD SR v37ynn pryd 1pINm 10MP PM KT 13K Ph W 0PN PR
ATARNS KO DIRY 299 17T 102 AO5NY PRI AR SN TH NIdINR NTRN ST NINR
AMBA MPRI DIARNT 220D 010 TRN YT VIR KDY VIR : DOWKY DR wvwh
IMNTA ROR TR IR O 0% B AORA DOYMIT 217 .NMI57 DR T odenwm
Smy IS TPanm DM NI YW MR pbR 13T M 2py 1IUY Moaw? oxnna
MINTA AP DIARNN TP 199 W DITRIT .01 AR MNP IR 19X XY X PN
apbna MIMYA B°AMY @pRY DX D T DM MaY oD oA T R neMe Yw
TRRNAT) ANV STRY UKD VIR 107 DVPOYA AW NP LT SW DARDM OYXnKA
M 1O DW DI NIRNT LNIPITNT MDD TR0 TR AMRPW VTRY (DD YIXY DY
MY TonNwNA TIPON YTRN NI PRY 1oNwRA (XY TR PR Y 0N

AR 0D .1 /0N AYAB3 DORAM IWOIPR oM AMOME ROW oMROpR DM

S AR NPOEOIMA IMBIDRLM N DA WTIND NYIMRT NORI0pRT AMUIoNLA Y303

S DOYPYORT MROY TR NBXY 01T MRTPNAA BY DAMD N2 PN wTINa Ny

P DWTINY IPDIR DOYPTOR  0WM ; PINTIANIT DOWTINA 190D DYPTIRA WY
1 /DR ME) LY

KUNEITRAH

1 . TN
- -
- | .

118
YEVMY NOHRIDIM ANVLIDRY SV SWTIN FEMN NIWIMT TNYIDHLA SV wTIN FIwD
SN PID2 BOYPTRN YW vwnn

AT MNPOR T 1T S SMIMmTNoEmM 1% phna an pr Twnd mw 5 T 2w

QIPHI POEM  WMABK ;50N b A Shwad N R DOYpRA (1) AT MR DMTAW

1AW TP 01T 191 N DOOMAT D123 CTIRTIMO DOYPR-IA Bp 1YY RIwraen
JIDRAW DOMANT QMR DM N WA DOYPR

o S



1/0m N220

BN 5pK nv31n2

a9V p R >

33° 08’ amM" 32° 46’ amn
35° 49’ TR 35° 427 TR
A 940 a0 ‘n 3407 man
co 295 ' co 330 S — 7n~7$5:x;r;1ﬁs;§u7v:;;n;
c° 3.1 c° 6.8 NP2 WA WTIND NOHRON ALY YR
n“n 822 n“n 455 QPNIYT DOYPLIRN YXIMN
26.5%, 26.6%, PoInIa 0% nrnwaca nTn
107.5 59.2 3NARX 5w PIwraben oTpni

J1961—66 D2WN MPSI AMNMLIDRLI YXMAN .1 NIvN

yXIMR PRI °DY .1960/61 — 1966/67°2 ATTAI DMV DOYPYIAT NMY .2
Y B0 42571 [P0 DINDA IWRD MU 925 [ AP 1934/5475 DONwAT
2 1,315

TN NPPAIM PO NHPNA 125 DA TNPRY DM 1DNA NEX v mypapn
MIAMBNAT NPV 2PY NPIAR TN MM 17 2772 5 OMMMIALIIEN 1IPUYa Mad
0% PR DRWNRY 7251 NMMENT TP 5Y DOYIMMA 131 D172 .nbran S TR
APDO0ID YW TR MPWY MA3 PN MR MEY 555 1972 N 1 Myppn L(1) PR3
DPhwN 5Y MXERI MR AP DIWIR 7.3—8.3 P2 Y3 pH 7 SLIMN (AnD POOR
5w ¥152 191 AL MR PP MPEM APMONOR NINTR JANOIM PWORA nopnn
XT°371aK 5n

MO DOPYET MIAP™NT Y IR .DOMOX NOX MR NS MY 217 A0 aya
TIYY DA ST AWM N MYOA MBwHNT nTRa 155N AT SR ANaYw ARLA
D13 TMX5 BNYUOR OwY 03 NPT OXYR DO0pYEN WwRnwa (11) MRMY *5Y .(12) 19N
23 0¥ DOIAYM I DOIYT AP O5an WY 551 (MM MK 0°39 B892 BOna
JIPR MY 5w DObYn T IR DBYp avD .ovMwh nmnn mbay

5515 0190 .2 ‘Om MBI 2 ‘on Abava R 01O L (12) 9oxmw 0% 91 ST
Twn3 0 LW DD 2 ‘0N 73V3 AXY D3 7252 0UMDY BHDE BWMA P W
S92 39% 7Y 189,7h WNND 15133 YA Cnuw MmbI ;77 37,0007% T 225,000°n MY 80

T NRIM KT W ADIWA AR IR LDOWTR B Owa nown 994 (1) pRa 0
YT AT A2MI W ADIPAW MM BT 20,000 M NI MY OO YIp (14) 372303

—2H —



R MY wBI% PYA NOIY 00 XY PUyn HRA YW nyeap TR NS 1319 KON
PR PV NDXA PON2 3P 150 — 5071 11 Sw M1 pohna 3p 100—50

Y

)
KUME ITR\GH
S

~

2N
513 (5—3) My NORT MY (2—1) NIANN 2R MY NYen
TR PN 4507 PR 3 s Tyon CTRY .2 ;0370 TRY LM TR LXDX TR .1
JYXPTOR PN 5 58m
MY 287 Y MDY — DPIIR DMP ;NN I NV — BN DMP
(3 %) @°onnn o e — , C.B.A.

e



2 ren abian
12172 1D1"0N MOWN NI700N

01" now TIRMW 97 now 3
0Tl onTl

72NN N?2R "Mow
O TRY 02D XY L
17,300 57,500 RDX "IX)
3,700 12,500 Tyon MY .2

02NN 112R Mow

12,000 A wNp w3
65,000
1,500 XT3MAR "n 4
2,500 87,500 oyEpToR 5n 5
37,000 222,500 )
39 18 9, b5 nLwn MR

ma (1) pRa yppn vww v N5 NAonT TN Tyea opn DX nnad phayn

191 PRI MPRR PO gY5519 PRI IR 1ONA NPAT YR MROPNT DR PURyR 19N
pom P T T2 PO UK A2 nY30MY PR DAY R NN TPY P 1AW nuwnn pon
pYbyab 1PAWT MY ARTR MPYN .D°ILp N1 pUn 1T pORSpAn 0T By AWy nownn
QORI DORDPAN 21 .2°37 @0 DYRe T by 1T DpPa Naw° ROV DW
,UynY T MAYS DORND AT ARTRAR 0P pbn pY .Y DOKIN2 VR DPR 1DV
Ty LIPOYA AN AT VA ANy A JoN BT WINT MRGPAA MR 1M
YBT3 12 12D LSINRY P PMA 1IRA byTaaa ; POp IR0 R DAEKY DOUTY MY
L MIBOATPY NOBY P DOREMI WRYOR) DYMEN CYum 073 O05O%M MI23Y POy NPT
7.59%, 108N PRYW ALY D MRS 77 A LY 2201 PU¥R AMTATRIMT DONT
syab AyIn QPR WRY TR noyb0 BRRTRY 137 S ONDRM M1 MNPRA g5 nown

nEPN oY QMTTT IM PIAT MRN LTI DIIYA NYNN AT TNDI 131 XX Py
(1) AMnn

n'anp* n'mms

SR 1T PRY MIMPA N arw wn .1 2B N2OMA 19T S neayen anna
J5N0 118X NYMTNIEXa 2MYN 7oR W 3 J510 21T 29yRTETA NANa R W 2

J97 NB932 JUp TPSN TR NRYEEA DN NUTnY 4
MMRTIEE ARG 2PRTOINT 27PHR :DOINN APPWI DRAW PR Cnow niseni
2 /D M3 XM 547 DOBnAT Opon (3 on M)

B -




wsw

ENE

AMYRT ORI MY

3 :7Man

30N
J512 ey *ann
neR MY 2 cmon e vt .1
2 7MX2 1001 22NN DpPOn




mon qro omm R

TR PRy PN R ampweni 2 19137 5w 2YRT MNTTRY NPIPER T A7an
2D YIRN TR0 TRY : 002N NYIRIA Sy MTNRA D3 OYDM RO .D°12Y 29YEn TN
mn 5y 07 °30% Dnnm ‘R 21070 KT T 9aN Sw QoA MY D027 QAR DYDDNWNRT
29yn-OTIT™ /M 25077 Ty RN TIPAT 2RO D°F 12 Syn ‘m 350 T NN
-a1Te ‘2 500 SW DUAAx2 DOYHM MWn qre Y oTma oy .3 on T1°3) 02325
S99 IBRM M 65077 PPYYY 23R

QPR CNWAY AR NP :MAD @MW Mypip 023 Sy nnonn Mwn qrw wmn
Donm AMM WAN N POp : 7T pRYR CIERA DY5pRT KT INZIDN MK DOIPRA LIMKR
“ppa (TI¥2 2“» 60077 Y1 BB 4007R NIND) e3> oA AYTA DUYPWIRT MRd ; noom
mon 30 Syn /M 340 — PD A7M 363 — 01 2107 NAnm ‘210 23 TY) 7ANA OF o) b
(Maw2 n“m 455

pbwa 299 KT MANT MW qU0 WK IR NPT AMN2 A3 v nnEa
5 mavp oonvyd DOKN1 0PNy DXy .M QonYy YOEM CIXNN qrrwin (1 7on 7318N)
27 730n

1 NImn
003D bym ‘» 250 a1 PRORY NMMTNEX mwn qrw wmn

=275 MAmRTEIYTA 191 YL MR 20 1D Pyn /m 100 1313 ,IRNORS nTe N1D¥N
b PIPWOR NOYO0 AR DY MW W Y T 1200 0mA §em /1 200 72132 X0
SNW2 PN By o1 385 nnnm ‘» 100—180 AAM3 NIXIR 1D By W HTa KXW APpu

“ma FBR DO DUWINANR MDD MDY MYn mwn qrw bw 1973 nhaw mand
YEI2 IXD DMLY LYRD MINWA R? W 720D OPWMID DOYIRKA oTRwn® awpr M

i LY e



AMWP LMY 1T ST OPAIWRT MTNNA DA DT (12) PR T BY 123 R
ST 1R ppo RYY

Qrw wMNm phnw aMn DYAYRT MITMNa TR NPVI20RN N2RM NANA 1128 BYP

("1231 PTX NIwn) NYTIM 0N P2 awn Dead ey Lo %D bynw ponada mwn

7INMD X197 1122 By T NPUI20R 128 /Y MANA N2R nyoIT® Man MRBAT NRYp
L°0RY W 190X LN ATR R

PYD3 191 EPOY T YW T0 YR PY 'Y NM0I20R 12X YW D°XY 90D D3 WK

T AR NANN 2R YW Mas py ;0O 205 nnnm ‘» 150 7313 23Ty namn pun

09T — TP TPI Sm 5w Awhaen MMpl — AMRTIOHR Sn 1Y 290 983 1EpD

YN QU MWN qrE By T 3N 1M C2RWT PIR IMWR X197 1332 ,NaN0 1R
o7 230 Syn ‘n 30—100 Paw 7213

TWRD 2P AP N DMEN 1A NCOIZOR 128 NIAND 1R 0D WL MIWLR nnvp
NYy DEI2 DR 29°0 MIXIPI 17 PUOND NAMRTNIEZ® NPANTY 792 RLANn AT 927 .01
(“B¥21IN 1AN) 22991 5K 27°0 KIP3 290 02Y DITIAW pRYA W TN (“NULISLRA AYKRA
p°p5 DUwmn 3—2 Tond OOR2 PAY ond ndan DINIR MMY 180672 WAD (13) T (12)
VXMW 97BN IDOY MDD DR TNEY N0I20RN 128N IPRD DY MY 0P DN
5101 79 DRIPIT ... Q9P DI AYACTD 1P TH LpWN 1AR 0730 NPR DR WD (12)
shbmm 9792 YTAI KUT 71202077 Y93 2v°n vhaw max YR IRD THY DN 9D0H 1D TP
5 PINY DUXY PP NMDI0KR 128 NANN 112X O¥Y 7290 YN 0 X KW 1OMph
M S5 TOR 1A DOYEM ABR DOXY ; DR ONNDAY DOTADM MNP ha NuvYn
(12) P°D2 IDR’2 21 RN°0DY U0 YTRN pawm M5 7T L3PYTNIA WD NIMTNDERY
(12) "R1971 N12°2 NYDIT "M 291 992Y NE3n M0 PR pPya

7NN 7R T A

=D Sym ‘m 170 7aMaAY PUWN=Sn P2 2py -na WD 01T ANRTI T R NM
AT TR (B 140) RAVA (1 240) ONA0 12 .01 21D SYn /M 60 T213AW MY 00
IR noNvIa — PPN (A3 ‘oM M L2 DN NX) ‘M 200 Sy DY DIRY D133
PR .DIPAT NN PP DMYP DUYHOM DNARM YD 972 YpI DpRym DOMYRn
D3 5T 70 IMR MBYA 77 MMBIDHLAY KD IR AR DNUY 5w oenvhpr oo Yo
) 600~% 500 1°2 AKIID AYI DOYPWORT NND (1 ‘oM %ALY 1 /0N M) P03 PIXY
n A%12P% INY oW LTI BT 17,000 YW nuw SY IRD ¥INwR Mana R W Gmwd
IR 271H WY 20NN AW TR T WA 002 DUWR : ANYTA DM DR WD
5NN AW NTBI0R N2 T By DOnYS oMbna mwn qrwl Mann IR :0°n 3
oY A5 A% POEM NANN 112X (2 731MN) PIRD MY DY XTI Ty Lanh
(3 MmN MPHY DMRT DIRY OMYY0 DMLY IR MNTITH LMHA3 0 Ty X Aty
7353 MTIPR DMIRS MAp 2Oy NN NAMEN NI KT O3 YOO Mwn qrw
SISN QI IRENI PUWNHTHN T AMAx 1MSDYE 12 DPna 2R AN Yund v bham
$ 29722 ANWRID RN AW AP WA qQUW NAND N2R? D2Apna T NPuI0R 2R
TR TN WD TNY AN CR197 1122 YU T mw oy T UTNTA 03 Ay XN
XN 20 MANT NOR MY S 3P 209D 1R 1IMD IO 19 RI97 1120 171D
MMTENT D1TR WM OXND XAVA TR DV 02PN MTNNI PY RIBN TIRD PN
“/n 70 S 7ana1 X3

-



2 nnmn
— a%wn .00 %30 Sym /M 170 [2Wa L pRwnthnd nMINT MaANn 1R Y0 nvw
JTWN qrw

3 N
077 239 P¥n /m 200 72133 TP IMTNBE nonba Ypap 5y 11ann 11ZR Y Shvw

WNBW D2DMOT NORT MY DR QORI DT DI 01D NAND 1R MY Shpw
29322 170 PRY 73PN 191 21T AP0 T LNDA TPINWR WY (12) 08w T by
MAR 5N Y oMprY NIRRT YW DO0MmIT oOpbnn DR ADWM AT NRw AR T 7Y

SR e



“nBT DRYD CTRN KAV TR — MBI NTIRI NN DIRY @Y A0 Pm RN
LN TRY AR T05PR YN X1 19ma DT TIRN 29yna KDY TR NR D°I¥M 2NN
J199MY 0O 23D Sym /m 25071 SN a3 5 WM AR M NUwa 210 A9 DD TRN
RO DOWIN 0D AMD MO DY NINKA D°IWh 80 TwR2 AXMID 0 WA Sw 1A
MDY IO PN O MLWAY AR 7273 SV NXONA DY (12) IR SV DA Y Mo
DYOY YA .(12) “NIP1R PIR 5w Mwn phn“s 9°210 T RIPY SR NIVA N2°AD NWRINN 10
99 PR’ TN IR TNy 0¥ T PARn L7210 2020 DOXY TIRD LYn DNMP
“m9"T AR DOALPT NAPH WY DAY TPY XY OONDR NCUI20R N8N 25MBA KROD)

(12) 73p% A1) “@2pn DT DAAYR” M3 1PPoya (12)

TN YW MY KA S TIPON YTRI R¥MI L(12) 1MW T 5y PIZW MR ONOKR P
bym /m 200 Y DO 71D 720N DOYI DA ;NOYY0 IPWOR NRIRD YPIPT NAdMM XD
D117 3,700 PIRDT N1IY° DODIN DD MDY PO AT NPRI YINWA QAP DOINM 0 0D
nYDIT (2 ‘oM MY) YT MTNR 5w ovydon oopbna poya oM1onn o anbw2 725
SAMAYTOR 0730 1Y R¥MI CRI97 112720 PR LDWIATHR 0739 MR A1MR NUDI2OR 12X
(12) DR QW XM

17D 2R W 2

A500 NEXY AR DX YW Muwm 073N DMIRY RO NIYHIR 1T N9TAM AN
WOMP M2 X N2 MANT IRINT DPH .07 M0 Sym ‘m 1100 7Y 700 1AW DA
29 .003p5M RO7 M1TAT ¥pp RTITIAR BN Sw ;dam 725 (a3 ‘on X) ‘B 1158 y1anw
=M P 1 51T phn modn NBran 23aR WRD NPYYOY MTITY 11 01D W MYpp
DIRA AN MPMY MR Mb5YaY phna nax maon 0aythR bm XTITaR dn bv mv
2YopR (1 /oM X L1 ‘DM AbaY) TIYAMPA 1TTMIW QAN D WM BYYpRA Sw v5han
AN (1) pom amax mnda IR o0 popn ; %a 0°5apn 01232 WRD hwad N
»n 70071 DINWAY AN Lmaun oy Nexd o1 notvm abTa poypwna mnd op
AW LTIV TY 241 100071 ASYNRY Y (RYA D) NI WON MY 5w M MHasa
290 9aya L(12,1) a1 APWA AmOw NOMNA AYDIN KT .NMAY AR 2O JUna 0¥pnni
739730191 11032 PO YINY 7Y 01972 Jdn Hbnn vynd ayaen X5Y amyn YR Y vwenn
=1p% 2020RW XNATHR"NIVA PI IWRD TPY SM D OYRMRT MTNRN 7Y 29Y0aw aMaen
91°%) ©°7951 QUMR 372 9PN YORM OV L(12) DO%Y MON O RNYPATHY-aAM Laaun
NORT 99 5w MAanthn S WM IRD .ONT 16,000°m abynd 05m MBY YWD (2 ‘on
:AMyHn

AXTITAR 5M WOMPIMA NMYY) BT NIAND R ANARThn WX

(YEPCYR 5N YY) NEX2 N1ANM ND RI91 MAY? aManthn .

10Mp "NmI 1

N2 MANT TADEIN MY DR DApW A0MP N P RIPI 1902 MM WO nvw
7D¥2 oMM RY 01D H23m 900 S poya phAT (A3 °X) LD PYTY NYPIR Aaw
APY25 MMEN WUAT 0T DY pOYa haam X7 nna ;01T KAy YR Ymoarxa

PRI~



UMY BYN OY TIRD MAND WA . TEI—AIP WA TMRY R¥®I 29ynt 19123 Mya
MaSLEAS DITTA HMYP XD W0MP M DY DI M232 YUBM XN 128 O3y 100M)
qUMISPR MDD TNRDY W07 Y Abnd WTINT POAN 0P 9935 DT LRI A0mn
DA 1R 1IND MW 9501 %Y Y01 ATYAD DT nuw Jwad% 139yn D) bwenn
/1 780 712132 /5151 P15nh 20ynTOINTN AR WMBP PN IRENI 0MMNTT MY NEd

=LRm VAR YW N 7270 D1 AT Y 4y mowm nuwa A maw 807D iph
M19°22 195 MPRDI M 1123 D03 (2 ‘DN M) O1Ta v Mibnb Ty Noxa XA
bR MYAX” — 5n="bno 0 OYITR) 099°5KR-5N5 NDXAY DNALPN WYAT 1 W
DRW-5OR MNIPRI : DO WM DO0DN 1 — (Y817 PIORT NADDY — M0 HIRTLOWN
M (2) “NIRI IOR MPMNY 19773 1R, 1NTNN TP KM 10NpTRn Naod? o1TIeY
M0EIW B3 MR LAH1TA Y Y T I LNIRI POR NN FOIWN7TI IRIN MRY 10NP
=1 TIE2 12 T DOOPYRN RUATTNNAY NURA P17 2pY 700 1Y anw DR abav)p
=T1p ©YINIA N AT WO 0 NLWAY pPoaY 03 1N Napnt Mnw inn (12) hn
DPpRY) BRDSRTI1Y L(‘MMDIZ0R N2R DRXNI 12w OWpne) 1B — 1% MRENT o
ndan (1271 5) 25n-hnb 29ymn XO5nthna ooapr Uy MINOXR 1D (“OnDn MW
LW DNaR (@7 °3D SYM /M 970 [AW) WOy I MOMIA 1aw 0P nn Sw nmyaan
NIRRT DOANE 7 279 wpa $an O 2°%hona 1A 009057 awan b iy
AR NP TRYT XN NIOR N IR N0 NYBI20R 128 ,M¥N 1128 [, D2NN 112K0
AYDIN 3 APONY WO NPMNRR IRWIAY NINRT IV KT ADYRY IDNAY 2D AP ey
SN NANDX DOXXNAT NPT MLWA 23 ROR 10PN NXI P XD RN

WAN CANE LN WNAN AMPn ‘R 1050 72133 107p hn Sw oManynn mMTna
IONAY 020 DMIR 07 D027 (4 ‘D1 mn) Y50 Ypap Y PO Doy ‘m 2 1ana
go09n @1 30 Syn /1» 1080 72132 LNWRIT OYDA IRD AYIDMIT NCRZUR 11D Y 5y

4 nnnn

oy .01 "D 5¥n /H 1050 72132 A0MPTIAR W ayna NN BY 2Myn PR wn
TNAND 2R D2ANN 112K 180 1128



MNIANN N2R 130 12R7H 2°227M 07 .DM29¥R7T MTIMWA DR ‘D 4—3 DmNY wnn
JIR2UR NIDY N0 DR AT 910 D08 1ND LITBI20R 128 DN 112R

*hya AN DAR SW aMIRUEM 191 ,MANT WMAT TN 829 NOR 3y Ny PUxb M1

mndn oRIn? MM m 65 1and YAnY oMY DOXY nD ;0% IR LDUEp DOYn

RO I MIND 7297 TONREA DAMDN SN NTH 5P IR L1 MK SNPRAY DOMINIG
Q21 ORINY DOWRAY PR DOMW AT DY POAxn AWM 0IRT NI0N LmnD Ny

0% Sw 7205 wpa YA 7aNd 0O3Ya D11 XO1 (0 1158) 0P BRI NaoD by
“PIT QYT DOIMA LINIRT WD NN pph NP mma® nown 3pY DRN INR
AR 1IN MI¥N 1128 LD2NN 2R — B XD DORY

MUWY 22201 QYD DXY LYM DY JIPRT WA 7290 WY 0P wnd nammn

2037 Sa3m Ar opna W» 920 TV ‘M 900 TaAY P71 22 TY YA  MAYn

N L DTPN ANIR DY DOYT DT DO%Y PY DY Mphna mhax 1mond i
«(5 N2MN) QXY ON L MNNA SN

5 mn
QOXYT 0 .03Y 72 HYN ADMPTIMR BW DUAMAT MR 3PN PR W X2
IPI2 XM 12

WM ORIN 23D AW TINNBIR NPOOR TOPM YW MIApn N33 DONYRA hpbn
29PN TR 2397 RINI MNP (6 ‘DN IMN) NUOPYEN MAawnaa *8d 1w
TRYPNR RIT PN L9007 TIOM OF 188072 ARTID YUOI M 960 73NV 1OMP BN bw
1128 130 112810 DADTM TNNET NINNRT 2230 90—8072 NTANNT INATY NI ORT
7312 07 QUIYA LNOYO0N ABTIRT NS 1NR 1IN0 NPOI20R D28 L, hann §ZR LD2N0
"HY3 DORY 1AW MR POV 2OYODM O ;TN 2133 2D 40 WP BYMY M T—6
09571 DR 505 Y

N ST




6 N1mn

L1SN 1128 BY L0717 3D Syn 1 960 AN 410 ST nap nva Th bR nwn
12NN 281 DAND 128

RTI1AR-2N D .2

SRR N2 NUMAT AP R L¢P 1204) RTITARTONN MY DX Yap a1 W
RWT P2 RT3 AR Sn Sw o oominTn mbaama Ty %2 vy 5K Snn yen yanwn ovd
bnn 7aYN IV PP 2 X W0 YW 029ynn Maaaw TIva RN SR nva o7 By Saam
(/23 ‘oM M) .07 230 Syn /m 110075 900 P2 RIT D2 ML (2 ‘DN X)) DY SR
W POAT (12) 99M %BY LB BTN NN 7297 XTI AR Sn % o pn Yaya
229YHT MTINT DR 5521 4RI DONOR P07 WD OV AT TP TP 2yRtaTa
297 95D AR5DI DONBR Y 0T W MDD SW 0™ 1TMmbANa ; vnntartbn bv
@IP5R 5N 773 1aR"DRY 29ynn) ALPTLEY MR 3 IRMY LMPT 79T Wen Ma abn
MBYENT DTN D917 DMWY BAw AXN3 XD LAY 01972 ONGR WYIA 0RO
Qonuwn R SH TIYOMY g20Wwn S Iy ayIen KOS 93N Lwenn NERAw MYya Y
SYEPOR 50 9y 1hnh wprw

00 4D DONBR 94 SRk N1 W axna IR T W PN NN moon &Y
MTMBA 59 IR L3) TP T 5Y 03 PIRY D (12) XTI 1R S0 Sw ovomTn vmbaand
TXIN 9T 1aR-5n5 29ynn Y0 097 L(12) PN T BY 991 930 A4ma .09y SR bn bw
7% 5% mIRID2 DMWY Y DIpRY 0397 N4ANT AX...”7 (4) PRIT T by o»n ovyaxa
DPrAa M90D  DOMI0N 1T IWRM DOBY N AT UK NPT 1090 anD SPyan
[2) 7T Nbwa DR MR PV RN 1912 niwa 0030 53 by ovaswimien

733 PEI MDY MMMTDINTA IR WMPD DONWRIT WO V1T DOREMI LDV

S




S0 IR PY RERI ADTINA 10X 1IND W DTN DTWH 2R UK 05T 3’1" 710
WP LPRA AV WY DTN QOTIWA DAY NDIZOR NIR YW TR 3 Nann 2R
SW 72132 @O2M1 MW 07N XN XM 2 800 A3 LN AR SN MMM LT IR
1700 ANZY A¥ANT  NTAPD NCIAR YPIPA WDTIW LNUI20R 1R DAND 112X : IR W
128 50 DTN DMwR 725 MR NTR NI DUIWRT MTIN %y POYSnd
K72 12K 50 m5nb 1Y 008y 59 MY PR LR TINDT MBIZOR 128 180 128 02NN
SW OPINRM NNANT POMT DR N IR MIND MIDXY 2NIYR TN [0m JRD (23 ‘DM M)
T35 MIDMIT MYNT HYR IR WM TP YW 202N DIV DRI ATTIeN
12AR5N MTID 1M 1 110071 PIND T ‘B 90071 : KT D230 MM (7 n1mn) oM
MP TIR? PY OYP MY WMA s MAP 739 NPy b5 1772 MDD TIRD WA KT
BY NONSIAN YPOPN BY TMMA ADDX K7 OMMEA M0 BYAT 97 Mbimd LoPwAn

7 nnnn
KTITAR 20 5w o¥mTa vmvand amynn 1RT Ay nsen

/B 6—5 DMANY DMXP DUYN CY¥a D3y X1¥nd 03 103 IR B 4—3 mand wmng yan

1T7AR 7IMD ,M130 112872 DA 107P BN2 TWRH N 729 WY W9 DYnny
ATRZOR MDY ,NP0I20R N2R ,0°RRDNAN IR ,NIANN 128 W0 DMATIR 221NN 112K
LM 790K N0 IR 2290 TN AT QW

D2INA PR IR NV L NCOIZ0R 2R DN 12X BT 9072 DO%IEIT DB

O'RRDIN JIR MIN2 Y DMWY AT DAR (8 A3MN) NAND NRW T AT NN
TRM DRI MTNDT NOPVT TN PIN XY XTI OR PO OV N NP2 YOEM
Y03 ANBWY ‘D 250 PP NPT R PIYR LPOYbRY DOBWwn XTI AR Sn bw oAy
DIOR ND XA %A DOANN °30% DOWND 13 TN MW L0 21D YN 4 1204 7aud
DRI DOXPA ;YMTNNRR ITITNAY UMM ARGD XOM /1 960 71312 X7 SR nAnn
DUNEEA MTMRAR PON 11NAR 1INV DAND NZR PP DORIM D1 A3p oyn e

.




8 nimn
2777030 Syn ‘m 960 nA1™A RTITIAR DD P2 NAND 1R 7Y

g9y R 50 5w oonamn vmSaIna anowb Ty LYND POAT MB3 wNNA A00n Nvh v
(9 ‘oM mAMN) MPINYA ARTwAAT WP MNap N2 nbwa naTI 2R MR aanw
ONT 10 5% vymI nYINwS /B 950 1a1a MDY bYND ANTR DY NRIP 1w Aphn

9 nimn

128 @y 2o 23D Syn /7 950 nawa A0y PR S0 5w map nva Y DGR nwan
D2IN0 2R I8N

BT S



A1OI20R 128 ,0R ND D200 112X ,R197 11272 7180 1128 : 07 1R R 22200
0710 790X NR?UCR NIDY ,"N0 DAR L7722 209

J1DIZ0R 128 ;13NN 128N KW 9PO¥A PR .NN3pR DA Y $pwm L RIg) MaT?

QORYT 721 TIRD APONY ApONT LXY 900N X 7352 AR PY 10 SY 0¥ N0 1IN

QXY 00T DR LTI 12132 I I 60 BIWPY DO /B 12 By Marp ooyt any
SR B8

1NDET M5AM7 UM RIT 03 A01N B9 R 5n dw ovanyn noxa nrmnan phn
/1940 712133 IREPIW DOIMI LOMWAD DODWN IR YT wMINa 2O010n 2T BMAYn
LMD 21908 T°22 209 ,°R197 11202 L100R ND 30 1128 20

npxP 28 2n W .3

1PPaW DM 79 RIPIT LAYIP SR SN P RIPI 50 MRAY NP2 MDY WA
AN 5% AMRTNEEN AR WM RV AMpH (‘A 1099) I ILP AYAY 2°320 1IN XN
Hanm XKW N9MA 01972 RNYPR TY 1D 720wn Sman ynwn mx Y (K3 ‘on M)
TR YIMND IR WMDP pAIMA KT 2RI 123 RDYPA—TTYON Ad T By
7Own N3 5w onexa NI TMIRY Un 1099 7Y 980 12 ¥I DOANT MW (2 ‘OB MX)
72132 MIPTS 1M NDEN XM WMYP prnd TP 29N NP2 9% Y DYDY Nuwenn
bapn "a9ynn 17123 L7190 TY A2°wn Sman ,mnd wMn YoM 1 asad 01T ‘» 700
DY ,MNR PR 50 T3 190R nnnI mamen YMaaw Ty ‘» 800 21T pT N W Mnd
725 RTITAR Y0 Y 5w oND¥T TUNnn DR Naya ayep SR Sn 9y 9% .omp onnw
YINWM TI0PY MIMTNEE NOXN DMIPYNA 2NLWa YD DR 0D K11 XDYPI SR M0
*7 DY N NI 1N LATYOR—TINONP VAT YW (2YBRM NMNn) DOTIZN wn
P 299N NOXM B4p 2 ,°51mm SR nan Swnd L1 09°N5%a Paw vynd T Wp
P 2Y “ANA0D PR YOAD DIXR 12 wpa paw Ty DN A B AYaNT PIBY : Awnw
PAOMAR S0 YT YMTNN PRI DO¥YY D01 DNANDY DNLP DY AINUY DRy~
NDXa .(12) B92°5n 5w MTma 5y bR 03 VO /Dnupt 00957 NBR OZYa DY
RN TITD DOapn 1 YMMIAN 2WNAY TP MY TP TIPORN W yInwn
20201 .(12) 39¥B NP2 TV DR AN DTN 2P AR WM AMIWD PO0 19T AN
¥IDM IR (10 731N) TIRD MDY 11281 WNT ‘M 1099—1000 AV DA AYEP SR Ynb
JDININA YT APY LIND TOANE N0 NIDM LTIRD NUYHD ANTIRA .00a0 DA Uy
1207 N2OMR TR 29 5—6 TN DOPOIRT DOXY 00N 1N QUM DY 7397 DWP
A1NNN IND NINR NPOI0R LIAR 1INMD LW DMITIR D200 N1ZR 130 TRW M0
JIMOI20R N2R L7022 209 2170 910 2290 TN K197 12202 W0 190K

$OR97T 11272 595 7972 nEdI DMLKY DAINN N2RT XN 12X BT DYDY DM

209 5w AmMpY A% 03 DK IRD DOYY0 ARTR BY ,MEena XD 79T NT0IZ0RN 2R

PY 20 MIND 7297 nNBn WA LAYEP PR Ynb o .oobpY phavp vy oy 1°1?
J170R 1IN AR N3N

725 .0 7297 W oy TR /1 1000 7Y ‘M 980 7AAR LTIYORY 29ynTDMTS
“NNY2 INVA DT DGR W MY PHD IR LDIYD SR SN omn b ooetR1 Mwminn
BAABY QISP DY HYI 0P DI X191 MIA2N 1N DAND 12X 1IN0 N2RD I8



10 NImMnN

128 180 128 Y 277030 Syn ‘m 1050 723 YR YR Sn3 amyna NoRT Y
N1 Nt "R197 133202 D200

£ O IRD DOYODMA DOINR DM R 1IN NIANN 1IND 2WBP DA% Ao /B 6—5
Sya TNM DI VT BY AZPM DAND 1R T2 2091 WM AT90R WD OMITIR
IV NBYA 11 AYEP YK Bn 5w 9Wen MmN NMaaT (4 /on MI) DM DNANwn ooy
nAYho MR POV YIEMI LIINRTIIND RWT L,OWY 71D WA AT 9P NN — D1772 meh
JOPIY Y TIRD MDD WA STX 29¥na (7213 /n 1000) PAPTORTIYR DX AR TIRD
TERa FAbT M ApY DM DRI oW MTRa DyEm /n 1000—900 71213
Qo3 NYDIVN YT DX 7D 00T 195 A0 STIND DY ANTRA (1) 1¥°297 nEpn

1R 1OND LWNNN 27908 R197 13272 7722 209 130 112R £40 AT IR 00Rpn

P05 AR WY M 3 7and My oYY 3nn RI1970 112720 KT OLMTA PR
(11 739m0) NOIwH MR *5¥a on M NOR MM nmdy npon

Ty YINWM DN QUMBY 703N LN IR MIND M WMA O¥p NOPd o

1128 OY TN AYDMA MUKW PIRN 1281 MA3M DR IRD 18P MXY nnRTHN nmbaand

W17 1127 5w UTTa oomewd wminn abenn L7090 700 5y 19omaw 2oon 191 V2NN
JNR 1Nm

M 920 ™I NOTIYR IREAI L1ONVA (NP2 BOMANT KD IR) NV DOWOWPT DONIRA

/7 9 AV NAND TR PYOIRD YIOM DANN 112X IINN 11282 °apna oo 03D Syn

bw (M92p-N°3) A9 A¥AN SW AnaDsa IR LRR N M 7202 1P ann e

oPYp ; OONGR 00N PUIY DORMP 122V Shaw Mya (FAINT NOX) MR PY PI RN OpRo
(12) 99mw 70 5Y 925 99N PR Ry Y

sl 7 e



11 0NN
Ny 905% MMTNBR (VNN 112X MI¥N 112X BY) *R1971 1122 Sw Ty vynd N
.07 °30 Sy» /» 1,000 M1

Seapna »“p 4.5 prand ITvonRn wNNA YINwn awn Sna Sw vzt vmIn by

Y9 aw YT By Mpopmi MDBE NP 1397 NIXENI XD /B 700 "anD Ty Ounh vash

TONNET 001 M0 Syn n 920 mana J(wIn PYNa wphw) MMTA MNP R .LOmnd

+ O IRD IRMIW D27 .4MYY0 NIMPH IR LNEBLY MXI1PY 1 177 5wb ndbaxm nvyavn

L0 20908 10R AND L0RRDTAN IR LDANN 2R 910000 1DWn PY M0 IR

JINIR NOI0YR LSR197 13202 L NRPUR MDY L NTBI0R 12K L1022 209 ,N1ranm 1INy
2220 T 2T QW

GWRD 020 2N MWKRT “R D28 O3 IRINI ,WOAAN DOIWN 9D0M LNYh0 Ipp By

MWR SW TTI2 AN (MWK N1°IW) B9 D0 IRENI 121 IR MW KRNI DN TR Son

RITD 1D LMIYPIPT MY nYa Y3105 0 WY 00NN NWN PD LT 3133 X R
+41TY0R 9802 03 ¥om

QORENI ‘D 3 712132 DY JAMDMY DX YT WO RXNI 01 1D S¥yn ‘m 900 mana
TIND LD2INN 2R 130 2R T 5P ANDRa L R191 01202 W XN LM mxn Lyowa
A7°D0 AT WM OMOTIR LN aam

128 0NMN DMIIR 80 1128 : 07 22097 ap5na ;D% wyn X323 ‘» 800 7ana
JIMDI20R N?R ,T7°2?2 209 11008 1IND L0100 NTR L X197 1122 L,0°RRONAN IR L0200

W3 ANWR 1MW 5w ponmX 900n 03 INENI LTIRD IR DY9°71 R INWR R 2R

M3IP2 IR MM 2PN DY ;MY IR D3y DM XY M 600°» aundw o

ANIZIR TP0I0°R L170R ND LR197 13207 0T 20m L7a%a 0YYh0 BYMIR2 nunp
A7DW ATR1T WNMIN 27190R

om nnns 4

DMIP YA DNYDNT IP NONNEI VP TPEN IR DM CNMRX DORSHR 0T P DD
J2NTNNT DR DODPRT TNRA 5N TIRD Non

il



ANTHRTIY MITIDD LATI0 TP ARIN NIRN 2OYPWR YOO 1NN DNNAR MW
§PIPYRA TN NPT W P TR X 03 YOM 0NN PTIN (12 M3mD) AN
MY 1M 2217 250 2990701972 NIRYT SW 009N MITN TAvma Pl X
29¥RTAT SV N1IRY 72972 DY MmO 1T TNRY ORI WITR 2091 DTN
oM Pw OO DOpYN2 DORXNI DUAWN JTAVA VTRN KDY VTRY LTI IR M9 1A
X7 YPWA TMRD YO NI9N NIZIY LM ENRTID SR 50 ) Y I 200N
JTVAPHYY ARATOR 12 T bw

12 nnmn
07 23D 5ym M 720 mana (73°72°07 29¥R-NBX) PNT TR IXNN DANAR MW

TOR DOYY WK UK YN0 CTRIAY WIINY (8) PONWR TP DY ARINI NON0 AN

75 30 712133 723D DN AR WMSPR MAD L0373 TR 8 80 AN S oI

TITIT 5K PY (10 MMpR MAw .0oNw D5 12 ORI DXV 739 1MW XD ;T3

DO 5w DOE0N DPMIPR O3 DUTIM LRDX CRIAY 79717 SR DM AT Novnw
(12) 758

Q°2M9 NIPIRIT NITIN2 INYDIT APY IRD INIR 13550 .00 NN 1R 13N 07w mMand
ATI2TY AID 1R 172 7273 CTRIZ IR 1OKT LNTIDT DIRY DEONWHA 1D 29yn 01T b
T PHMaw nendbran ¥papn By 191 oo "3 bym m 320—200 Paw 0°ha3a IR3I02
YT 0¥ AIME AT VTR NPT /M 450 7313 02335 NN MR »7pS A2°wn Sm bw
KTITART5D 9302 Y0m R  (12) 9P

0'XD np'un T w1Tn

TPPYY 9YNTEITIR TITI VTR ML MBI TWRN PIN 152 MIBI 53 nmvp XY

oMI 5w Dharbyn oeNeRT NN TIRY MOYIZPM MLONOR A1NAN MDY ML
WD ;DI 4—2 H°33 7NN DI0T PR MADND SP5YR TITT TNRSY MyOwIT 30N
N 22VAR IR B 2—11 PV DUMIHI DOV DOIYM MMY hw MnYp 1T 0T

s A D) e



A1 B2 NORY 1PD2a0 1R DR MDY ya mIw 20 na I A20wn bma oy
ST DWEHPKY 3N WINA LNTIR WM L0 1R 1D MWD

NMW2 IR MTM2 2P0 LNRNN D109 2RRT NINW 19398 PP DO D%y
NN MBYP 2 MSYN T°Y 1YY MHXDY .0 7AW TN N T 0°%Y D0 M3
NBEZN YO SMIX UMDY YR /3IMWA POYA MREXMI 1T 5 1NNT NOR 199 PEX3 Oy
950D JINR RN DAIVP DTN MY NPENA X MMYA 25T DXV ATYoRY
RIDI 10172 (TR L(MT07 DY) AWORTPY AMEINA N DOILP DWHIPR MY

oM Ap°5ya navp mpdn snwa

AT OPUnd 2°20m BB IBON2 YT BYINK R 22 5w DYy MY Mawn
2701 TP AREMI MY A3 0NN 98D ha

nmipom 11

NN (9) VAL SNN DO MRY TV 1HNT MR 5D LMDIMRITILD van TP
DMNN .02 397 DAY 1T RN NKY X ANPmZE oMYy oMpa onenn (15)
DR 232 KT TWN qrW 193R7 (15) M 7 5y ome 1 amaya wnna L mwn qro
YIMDIRD WD MIXN QW 9) DD T HY WINW DD TN S BRIIWOBT NPRA
qr@ N3N 07 %20 PYN DON233W (15) ATNPT NIWKRNR NPDIXN TN W0 qron N
JSRI9T M2 MMOI20R 128 11NN 128 DIYY D1pn DR 01D TMWYY RAwn X1 MWn
YT DY 11 TOR DB A aya DOXY 4397 Y NI Y MWRND 15X napon
mwN qre UMM 0 207 nnnBY DMK 0D MIAb wY OMIK LNmpn v nmw S5on
(M 150) 2°p1a Swnb NVI20RN N8N NYDWT DR NSLIAB TR W TTAW ;ONWRY X7

PIPR N5apn WA WA Opn DR WD 90 Y 27 %D Syn pOTRaT Lamnn
YIRN TINIT TRY LRDX TR DOYODW B DAY 87337 MY NAND 1128 MY 399 A0N
mun qro ; mon qro ay T a5 am8a MaND N8 Y13 IRD (a3 ‘on X)) Do
% Y .M0P5 YpIp MY 2TD BN TR NANT 1R VR LMW MIBIRT TN ial>)!
QOB ,NANA 1128 NP WA 9w wNn Sw 0ot v oon 23 byn pvrRaw
J1IND N2R IR N MM M3 awynb YEm o qro ; opbna

K1 W19 1122 NPDI20RN 128N BY NANN IR I ATPT W 05 TNl
WR (9) LIAD (15) I YW NANN NIR NIAM? ARRDM W TN 003 BOTANY SINER
MORT W 2990 POAM 170 MK MUY AR ML SN 1A AT Y Dyt o
MOTEMT YW TMIT 2N B MNPRAR PHND AwMAS LA M 1NN 119K W 100
DMK — DXOIIT MK 1T 5w O299m NOIA pHNA DR MD3S TN AT MPRY 1O
DIVDINRT NI 2YN50 DR NU0IZOKRN D28 M NANA NIR 17 ONaw

QYD I AP MM 170U SV NP2 PaynT mAEa DM KT 1NDN 1IYR WP

21 NPRID PO DX AYIP-YR5N Sw yenm pdm mavwn Sma (9) vap BY TR
OMOA MPRA P2 229907 PONA AN 150 NPT WDD TR N0 0T ST Tt nen
NIN®3 19X P32 IR IO DT YW TMAT NN B NORT DR NITORD NI TONREN
J0ND WD CNOT MPRA YW 3nA PHNAw Mya TTwa R¥mw b avapnd ‘wpa
ARY B3 AT NIKY DIV DMV X DOXY Y3 NI XS D3N L P0IND pynd Baib)

' —



AYEPORSN-IY SW 29yMA N33 DOBR YN MR PI URTIZR YW NPNNA Angan
(15) "R 2R MANN 1128 DNanY @ovw nad oo

YIMSW 2990 S11DSNCEY Y0 DIDOL3 1O Y AMYRA NORT P AR TIYAY Y unyT?
QUYPWIRM (@°717°30 Y¥m /» 1200 — ‘B 700°1) AT NYOWT DRI 20D NRIIN KW
=gonm 19NN SR PN M AT 51 ,00%9pRT YW AMaAT MPAWT DR DORLIAR D207
DX DR POO RO P71 20971 APWR — IV TXN JNA MM 1TV pRY P2 Wpnt NN
DIWRAD TIVM DAY DR YW 3MNYRA NORT P TIZ NDIMNCX 41NN ST MYPIP
BT 531 MY YW RORYMA MW MWRR N 1mMINm P1ava M iy Sw omTa
Jquab

WP OPDINCA DPMNE £ORIM YPIP OKIN NOOPR LNIIITNEIMRNAT AN 437
wR 7R — 18N 1128 NaT 5w o v5a 1Ra Y7230 4903 2MynT NORT Y 2090 DR
DodhpR DORINIT MY DOOMI D233 nndnn MPYR Paw Y Jubyn-bhan b
“NR O DONW 72°30 KIN JIMNLIIPT OYY0N PP DNpRY MYPIP YN N “prne
DM WK 1ONY VDR NYRA P2 D37 DOMW DOXY 1N SV MNOMN? R KXY
SN1M T A ,0°9D 2mM IR TRIN MWK R MWK LRM000A N2R N0 TR 2093
-gu? S D0 ;1NN A20R 28K 1D WM 2722 18N 210 L 911°R 1T ,M¥n 010
a8om AW LSTTAWA VXY XKW D3 NI NDWTATRT NMIXIRTITD L MDWTDm? S Im
TP MO0 M R AT AT KA A°wnT5nIa IREN 0K D01mn D%y YW by
SIBRY Anan 5y ubmMeT DDA DR AWUATN AD0M

225 LATIPA O 5Y WATI L1ONA 2MYRT NORA Y 5w NN DO AN BN
baw X7 N AYINEM N7 LDOTWI DO TP IBIR2 27BN 1NN 128
Jbsba MIMYPA 03 DOYODIBW DOIMAN NAIMA LA IIMPD VIO N2 NI NN
WRTTI2R — MI¥NN 128N NNaAn Sw WM 7Y P oo3ya 50 abynd Pisw opd I
PR NYM ALK AYEP PR bn 9y Sw cavymn phna vRTNR DVP 1H%R .13 ovon
PED K95 R 1IN 239AW 1PNA SR 3MynT NORT W2 021w DBYT M YW BT
TYA PI 227 RWAW 1IN0 128N DP A5WA MRO¥n AMnaw apa wvd moanon
QWBRY YT’ .MI2 DI COIPRTN1NTD’ X AT PR MRS 0% W IYT S Ta
ayyp* @OOPR YYD DOITDWBT ATNOI DYH0N DMUMD DALY 131 ,DONITA I OR¥ND
(7) "312°n @° WK N

=50 DMPMA DALY 223% TIB1 IDIRI AMNYRT NIRA P 2077 Wp oMpa pIsa
128 IS0 2R VA DPYA DOXYR AR oonown nendw 553 .ayp OX P RTITIAR
01 53 5y @M»p M0 DIRY 100 W NM0I20R AR AR 1IND Y amtna ann
bw DY MTIBAN SN0 DX 2T QU0 0 :Pwnd Ay 23902 oempn 0YoTan
“Aw UE% 03 MR N DNBE DRIN DWNT DRI VY N2 DKM A0NPTRN
SRTY WP T 92T 3 AT DY 191 NOX? DT AT AMZ2 ADMD NPBILRN 2R MR
NIAAN DOOMN AMBLIDBLI N1MAN DUNTP LOTINYTNPR 2RI AR DR Maph
SO ORI N CTORYA PR X NN 11D .MAT MIRPDAIT IR ARNIY DD .2YpwRen
MY DTSN OY abYLW YOI CMmX 1an NONKG

£°32°99% 950M 0T IR MM DY MIRNY MAIYUT 2072 oovdia 2°PTan DMYp IR
: M9ANTND NY 1°2 PPRan® yin epcy

sl



11900 5w amynn NORA 990 SR M1 phnd NIMBIRT MANA N2R NNAnTNN WK
DORIN *5¥a DonpwY nYaam I A7ANTAN GRTITIARTIM ADMPTRN MY DR DY Xon
=Y MMt LTIWT T9ANT DD WRD DO MND 1297 79991 KT ;N1 DOINR BYEMN
DX 21337 DR DMIXY RTITARTSN SW oM vmvaan JSoaann M DR DOYpYR
AT PY L9300 DYMNMT 20700 SYn /m 11007H 900 AW DUI232 NANN 12X hyDWT L1Yw
D13NN 11280 WRD MOW MIND K17 IR GRTITIEARTIM 0PN MYt nvone amwn X
93°=3%an% nYanm YD IR AN IR MND OMYYD DUNBWA .MXAPA W MTma Y1 X
X3 191,90 DRTpnn 9P DINANT DTN WRD 55D T2 0N X ; nvom DYMBY
QM9 BM312°070° BORIN2 NANN 128 21793 07 10 5w oo MTna 9on Rinw
DIPR 2R3 PNDYY ,ANLIDRLY DOV 1D TP 1MW TOR DOBW NN YINDN 1Y R
SN2 MANT IREDT DPH 12 5T 20133 9D N apna /» 500 Yynw ana ohT
20NN 1I2RD P02 ANV TIBAT IRXAT PH 1A% 1500 2P D172 MAND 2R YA
NIYOY DMORND NIDORY INA YW B»HHIT DORRMIMAAY MINY (A3 MX) 1O hnY b
NR 027701 M550 TN M0 DOWYanN phR DM BRI DIVEIRT 1ANN 1R
ST MPAIT MDD MIPR .(6) MMM APWI P2 DORIMAT 212 1128 °%Y S powvdban
4T PY YW Omnopua owwon DR 3aps

APNDXA BPYND NAIMEIRA 792N NN T A1 ANN AN 'RI97 122 — 70anThn LA

90 QYT DB W AYEPTIRTDNTYY — 1513 2Myni ORI 990 YW ovayntnesm

10D 523 OB PRIV MY NAND 2R NN T DY DOIVDRNT DINRT MR

“nBNT RYH DR DOOWNH IR RTITARTHN 9P W 1o 51233 920 DORENI DTN DM

v nrIyba nYRY D1NY WY MO NN S MR N3 YIRS yea pY onn

WIN2 0N XV P01 MND 1NN 1IND LSIWH TPEN PO IRDDY DR WRY ,mavcn
SN Sw pvanynt ovhea 191 TXD mnp

NANATNR NYANTDAN SW 1 wRD PYY N 7297 KT AT AN DY onnxa 2000
QOMANT DYIMRI MDY — N AT QOYPYIRT MR S ARYIN NS AN v Ty
nxp5 nbaamn) TR g ST vavynm onpza Mad avpn mpe bwa 1 ANy
MO N8R N0 CURTIMWR L0M2D7AMTINMOR Y2 012 0oy LW Sw vaaynn
POM NIANN IND AMYHT NORT W NNY TN S MREIT B o0 — nram
N a3 o yan vya HHa R SYamm XXV 725 pmanm 1aabn a3y mnna
(16) 219P71 MR T TMwD

DN N2R 50 TR PR AR YD 1IN R AYEPTORTON Y0 S qou v W
MR YIBI AT PRTAN 5PI50 MY 2533 oorenn AbKR bAoA AR (4 ‘on X)
TP TPEN XoMn XY W 05YI KW LAYEPOR-5NY DT LTTYOR 29yRa mbyn wMna
Mand 1200 VIR AT VIR MDY DODTIYR MR ANYHT PORT WP 29972 743
T2 pnn 5% YMON 3517 NEXS P71 nhaxm APR ANYDWMY MXIAY MY hew e
QOPPN SINDT X0 MINVT IR DIDNRD 1D 3—2X6—4 : RO : 19T KT AWY M
NWR M AYYA L,1ION N IR DINwR DY  0YYT A3P2 0P IR 0TM Do°0aa
20 0.5—1 5w nawwe Sya1 ovvand opmy 11—7 Sya T

oMIpoM DOnLwR POND ST — NN 01 LAMIHRT NORT WP DR TS Payn
3Py PED KYY X1 1NN BOXY T3 WY YR LLMTA W TP 1TV Ypwn oodwmIn
972 9021 DRMP2 NV DORXNI AMNYRT NORT Y0 203m MO OIR 332 Sw myien

s S o



REEr—a e,

TN TE———

;
&S

Q) ) 2

4 '
JTTYORY 2YRTDINT AYEP OR SN Y0 — 12u0 7PRTAN ¥ANT NOR

(IR MY MK "IZIP 1IND N0 DR NTDI0R 2R MI¥0 112X : DOMIN DWW QNI
bw prana 027 0% 5w anmbyea (15 3 7) NN 1IND DR AIARA A°10 1NN
=301p) LQOYPWIRA MADA I ATPM AT MPIVA DRIN (ORTI) X7 T2 2P 60
PINA PN KW APOOD MY LDONITA MW XY KT (2D 335 ATMN0 2D 822 W
AT 927 PRAT TP (7) AT W LOTIRA T2 WA 0 MRS SNINKI NP 2

210K 1ND?2 a9

WA L(7) QMY W ST D AT 5N Y Sw DonR nUmBw 0P 03 KD

e 5 e



bw oo MR WY 5D NI TN N2 PIDAT NN X ISNDN DNNAR MW Dnuwa
J(T) ©MITA 972 DORXNI DR 190

ORI MYOR YA ANT 21,000 13 XA MBI 1MAND DR SW TWWA YN now

L5900 mowan 39, XK AR DN WY Nbwa J.BNT 16,000 TI¥2 Q0012 aMYRA
Sy yINwH N W MAD MDD MR IR (2 ‘on YY) AIAYY OXNT M3 18% nmyd
MY’ NYBIS MY NPIER ORT MIMAN MY TYTN SR 3Py .02YNY AUpw oonow
T2y oY IR ,ONT 40,000°D P WITAY MR NLWA DR 0N (14) AMAILIA M DTN

AN 1207 b o now 5190 aou mypap

TN Nban

D110 PIDPD MY AT N2 SNDINRLRT MW AN 2 MY NN MPOR BYIaNma
7397 MY LYY — NMNAPT ARODINRAN AN LB /BED MOMD ROY OMRYPR

Y Man nysn

neoa

12122 O0™IM9IR 0w 08D Nn*wn

SALICACEAE

Populus euphratica Oliv.

Saliz acmophylla Boiss.

FAGACEAE
Quercus boissieri Reut.
Q. calliprinos Webb

Q. ithaburensis Decne.

CAPPARIDACEAE
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Platanus orientalis L.

ROSACEAE
Pyrus syriaca Boiss.
Crataegus aronia Bosc.

C. monogyna Jacq.

omnany
n1gn ngsay
nimm a7

0" 7R
DANN 112X
"IN IR ¢
mann 2R

o™a?y
NP 2%

oMl
mm 117

o™
N0 DR *
170X 1IND
nrannm 1y

ex DC.

e ] -



TN R Ta——

~

Rosa canina L.

Ruwbus sanctus Schreb.
R. tomentosus Borkh.
Amygdalus communis L.

Prunus wursina Ky,

LEGUMINOSAE

Anagyris foetida L.
Calycotome villosa (Poir.) LK.

Spartium junceum L.
Retama raetam (Forsk.) Webb

Ceratonia siliqua L.

ANACARDIACEAE
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Zizyphus lotus (L.) Lam.
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TAMARICACEAE

Tamariz Sp.

ELAEAGNACEAE

Elaeagnus angustifolia L.

MYRTACEAE

Myrtus communis L.

STYRACACEAE
Styrax officinalis L.

OLEACEAE

Fraxinus syriaca Boiss.
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(i) Zizyphus lotus scrub on various substrates, at altitudes from 210 m below sea
level to 350 m above sea level. Z. spina-Christi is less common. At altitudes above
sea level the association appears to be secondary and to have taken the place of
Tabor oak woodland.

(ii) Quercus ithaburensis woodland with Pistacia atlantica and Styrax officinalis
on basalt and Eocene limestone, at altitudes from sea level to about 300 m above sea
level, covers about 2,100 ha. This association often occurs in a mosaic pattern with
Z. lotus scrub,

(ili) Mixed oak forest on basalt and cinerites, at altitudes above 700 m, extends
over about 1,600 ha. The main species are Quercus calliprinos, Q. boissieri, Crataegus
aronia, Pistacia atlantica, Prunus wrsina and Pyrus syriaca; a southern subassociation
with Q. ithaburensis and a northern subassociation with Styrax officinalis and C.
monogyna are recognized.

(iv) Hydrophytic vegetation, with Vitex agnus-castus as the main plant on the
Golan plateau.

Data are given on the past and present extension of the forest and descriptions
are provided of its various degradation stages. The oro-Mediterranean character of
the predominantly deciduous mixed oak forest is emphasized. The occurrence of
Q. ithaburensis and of a variety of Q. boissieri — tentatively referred to as var.
golanensis — in this plant association is discussed.

Rerorestauozi and tree planting are briefly dealt with and a list is given of the
trees and shrubs native to Golan.

DEVELOPMENT OF MARGINAL LANDS

By M. TAL-CR,
Forest Department, Land Development Authority, Kiriat Hayim.

The author discusses possible uses of marginal lands for forestry, grazing and
nature protection. He emphasizes the need for a master plan and calls for the estah-
lishment of a roof organization to coordinate the often conflicting interests and acti-
vities of the Forest Department, the Soil Conservation Service (in charge of pasture
development), the National Parks Authority and the Nature Conservancy.
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THE ARBOREAL VEGETATION OF GOLAN *

By R. KARSCHON and Y. ZOHAR,
Forestry Division, The Volcani Institute of Agricultural
Research, Ilanot.

ABSTRACT
The forest area of Golan — excluding open scrub — amounts to about 3,700 ha

or 3% of the total area. It consists of the following:

* Contribution from The National and University Institute of Agriculture, Rehovot,
1968 Series, No. E—T771.



wiere Y = the width of the growth ring, and x = the amount of precipitaion (Fig.

IV). From these regression lines approximate rainfall amounts can be calculated for
earlier periods (Fig. V).

The growth ring analysis of these trees implies that during the years 1625—1790
the mean values of the annual ring widths were particularly low, and the calculated
mean rainfall about 39 mm only. On the other hand, since 1540 till 1625 high values
were obtained, i.e., about 325 mm. These values are about three times as high as the
mean annual rainfall during the period 1790—1965. Because at that time the trees

were already over 100 years old, the high values obtained could not be attributed to
juvenile growth.

Discussion

The results brought above hint that the radial growth in Juniperus phoenica L.
is probably controlled more by water availability than by any other climatic factor.

There is a clear similarity between the growth patterns of Juniperus phoenica
and those of Pistacia atlantica, as brought by Fahn et al. (1963). It can be presumed
that a similar trend of rainfall distribution does exist in both regions, i.e., the Cen-
tral Negev and North Central Sinai. The few variations can be attributed either
to sudden local showers, or to other factors such as felling, etc. Coincidence in the
amount of precipitation exhibited by concomitant records of various meteorological
stations around Sinai (Rosenan 1963) further substantiates the idea of existence of
similar rainfall regimes in the Negev and North Sinai.

On the other hand, no consistent relationship between the growth patterns of
Juniperus phoenica and Zygophyllum dumosum could be seen. Analysis of these
plants in the Negev led Fahn et al. (1963) to the assumption that major cycles of
preciciptation of about 100 years each do exist in this region. This hypothesis could
not get here any further support, since no similar cycles in the annual growth rings
of Juniperus phoenica could be observed. Nevertheless, alternation of drought periods
with widespread moist periods may be rather clearly deduced from growth ring ana-
Jyses in J. phoenica and is of great importance to the understanding of human his-
tory in this region.

It is interesting to note that moist — or dry — periods appeared concomitantly
several times both in North Sinai and in North America (cf. Fritts 1965). Of special
interest are the similarities observed during earlier centuries for which our informa-
tion in the Middle East is based upon a few samples only. Nevertheless, more informa-
tion is needed before such a globe-wide pattern may be concluded.

Acknowledgement

The authors’ thanks are due to Prof. A. Fahn, Mr. N. Rosenan and Dr. R. Kar-
schon for reading the manuscript.

We are also very much indebted to our colleagues Mr. A. Altman, Miss Y. Eshel,
Mr. D. Heth, Dr. U. Kafkafi, Mr, Z. Kuler, Mrs. S. Lerman, Mr. J. Manistirski, Miss

e Gl



Results

The radial growth patterns of the 34 trees examined are presented in Fig. I
(1—34). Some of the trees exhibit high fluctuations in the radial growth from year to
year, while other specimens, mostly on better sites, display rather small fluctuations.
Nevertheless, a similar trend could be observed in the annual radial growth of most
of the various trees belonging to the same population.

Periods of wide-ring production occurred in 1790—1800 (100% of the trees in Mt.
Maghara I, 82% in Mt. Maghara II), 1840—1845 (100% in Mt. Maghara I, 50% in Mt.

Maghara II), 1861—1867 (100% in Mt. Maghara I, 73% in Mt. Maghara II), 1895—
1910 (100% in Mt. Maghara I, 82% in Mt. Maghara II, and 100% in Mt. Yiallaq),
and 1952—1957 (77% in Mt. Maghara I, 63% in Mt. Maghara II, 75% in Mt. Yiallaq).
A drop in the growth curve due to narrow ring formation took place around the years
1930—1937 (100% in Mt. Maghara I, 30% in Mt. Maghara II, 70% in Mt. Yiallaq) and
1960—1965 (92% in Mt. Maghara I, 64% in Mt. Maghara II, 75% in Mt, Yiallaqg).

However, it is noteworthy that during certain periods a peak or a dip in the
curves appears which is confined to only one population.

A marked increase in the annual ring widths appeared around 1917—1924, while
narrow rings were produced during 1850—1856, 1875—1880, and 1924—1927 only in
the population of Mt. Maghara I. On the other hand, wide rings could be observed
around 1885 and 1870—1875 in the Yiallag population exclusively.

In order to ascertain to what extent could the annual ring width be attributed
to precipitation availability a precipitation curve was constructed from the partial
data collected from various meteorological stations in the regions (Fig, II), and
checked for correlation with the annual radial growth curves (Fig. III).

Regression of population chronologies over precipitation records yielded correla-
tion coefficients significant at the 0.1% — 1.0% levels, except for three periods :
1951—1955 in Maghara I population ; 1903—1914 in the Maghara II population ; and
19351944 in the Yiallag population.

It is evident that accurate evaluation of the relationships between fluctuations in
rainfall and fluctuations in tree ring width is possible for the two recent centuries, ow-
ing to the large number of samples. When discussing the preceding centuries such an
estimate becomes less reliable because of the small number of specimens available for
examination. The number of trees reaching back to 1700 is small. Only three trees
reached the age of 500 years (Plate 3) — the oldest being 535 years. Nevertheless,
these trees still provide us with valuable hints as to the climatic patterns back to
about 1450.

The regressions of the annual ring widths on the amount of rainfall calculated
for two of the oldest specimens show a significant trend expressed by the equations
Y = 236 + 0.08x for the drier site, and Y = 19.3 + 0.132x for the better site
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Material and Methods

Three populations of Juniperus phoenica L. growing on the northern aspects of
mountain ridged in North Central Sinai were examined. Specimens of two populations
were sampled on Mt. Maghara (33° 25 E — 30° 45’ N) at about 400 m altitude. A
third population was sampled on Mt. Yiallag (33° 30’ E — 30° 25 N) at 900-1000 m
altitude (Plate 1-2). Altogether 34 trees were examined.

In the three sites the trees were growing along wadi beds on a bare, calcareous,
rocky substrate of Cenomanian-Turonian age. The vegetation of this area is mostly
constituted of the Varthemietum iphionoides association, characteristic for desert
and Mediterranean rocky habitats. The plants thrive on water accumulated in fissures
during the rainy season,

Juniperus phoenica is a Mediterranean element which penetrated into a Saharo-
Arabian region (Gruenberg-Fertig 1966). The present pattern of distribution of
this species is probably of a relic nature (Zohary 1955). Nevertheless, the occurrence
of a Mediterranean element on calcareous desert rocks is not an outstanding pheno-
menon, since 46.2% of the species of the desert stands of the Varthemietum iphio-
noides association are also Mediterranean (Danin 1967).

Many of the trees in the area have been pruned and cut by the Beduins, and
signs of such mistreatments can be seen on the trunks.

Increment cores or cross-sectioned branches were taken for dendrochronological
analysis. One group of trees from Mt. Maghara (group I) includes increment cores of
13 trees and cross-sectioned branches of 2 additional specimens. A second group of
trees from Mt. Maghara, situated at a distance of about 2 km from group I, included
cores of 5 trees, branches of 4 specimens and 2 trunks (Plate 2). From a third group
of trees located on Mt. Yiallaq cores of 6 specimens and branches of 2 additional trees
were obtained.

Whenever possible, two cores of the full diameter at an angle of about 90° to
each other were taken from each tree. In some cases, due to the twisted form of the
trunks, only one core per tree could be obtained. The data presented for each of the
cross-sectioned branches are mean values of ring widths measured along 2 or 3 radii.

Running means of 5 years were calculated (according to Fahn et al. 1963) as

follows :
18 Yn—2 + Yn—1 + 2¥Yn + Yn + 1 + Yn+ 2
L thy 6
where Y = the actual ring width ; n = the year for which the mean is calculated and

to which special emphasis is given; Yn = the running mean of the year n.

Data on rainfall were obtained from records of meteorological stations at diffe-
rent places in Sinai, Eilath and Sdom (Ashbel 1963). These data were summarized as
far as possible in the same way.



force of the gales. Most of the damage occurred in Aleppo pine plantations of more
than 20 years of age ; younger plantations were less affected. Full details on injury
to trees and forests are reported in the paper by J. Weitz in this issue.

VISITORS

Since we last wrote, it was a pleasure to meet here the following friends and
visitors :

Mr, N, Namasivayam from Ceylon ;

Sir Henry Beresford Peirse from England ;
Mr. N. Gauthier from France ;

Mr. A. Ribera from Italy s

Mr. N. Muscat from Malta ;

Mr. F. Rieben from Switzerland ;

Mr, K. Samapuddhi from Thailand.

DENDROCHRONOLOGICAL STUDIES IN ISRAEL
IL. JUNIPERUS PHOENICA OF NORTH AND CENTRAL SINAI

By Y. WAISEL and NILI LIPHSCHITZ,
Department of Botany, Tel-Aviy University, Tel-Aviv.

Introduction

In spite of the fact that the understanding of climatic cycles in the Middle East
is of great interest to botanists, climatologists, historians and theologists, the climatic
history of this region remains practically unknown.

Reliable sources of information on the climatic patterns of the past are very few.
Only scanty data of actual rainfall or temperature measurements during the last 100
years are available (Rosenan 1963). Dendrochronologlcal analysis could thus serve as
an important source for such information. However, despite the considerable impor-
tance of such analyses, only few dendrological studies were made in this region (Fahn
et al. 1963, Liphschitz & Waisel 1967), mainly due to the scarcity of old trees and
specimens with distinct annual growth rings
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EDITORIAL NOTES

NEW FRONTIERS

In the aftermath of the Six Day War that was to utterly annihilate this coun-
try, forestry in Israel is faced with new problems and new opportunities. This issue
of La-Yaaran reflects the new frontiers of forest research, from the oaks of Bashan
(now Golan) to the desolate expanses of the Sinai peninsula.

Dendrochronological research in this part of the world, though still in its begin-
nings, received new impetus when the relic juniper stands of Sinai became accessible.
Pioneer research by Waisel and Liphschitz presents new evidence on short-term and
long-term climatic fluctuations in the Middle East. The diary of a field trip to north-
central Sinai appeared already in our December 1967 issue.

The Golan plateau, half-way between the Mediterranean Sea and Damascus, was
so far terra incognita, for references on its flora, ecology and forest vegetation were
completely lacking. The paper by Karschon and Zohar tends to fill this gap in our
knowledge of the Middle Eastern forests and provides, for the first time, a detailed
aceount of the forests. Few remnants only were found in the once famous oak forests
of Bashan : “...howl, O ye oaks of Bashan ; for the forest of the vintage has come
down” (Zechariah, 11 :2).

THE SNOW AND THE GALE

Snow fell on 14—15 January and covered hills and mountains with a 30—50 cm
deep white carpet. The snowfall was accompanied by strong gales whose velocity
exceeded 100 km per hour, ‘‘Jerusalem the Golden” became “Jerusalem the White” :
children and adults alike went out into streets and parks and snowballs were flying
everywhere. From all parts of the country people travelled to Judea and Galilee to
have a look at the snow. Yet, serious disturbances also occurred in traffic flow and
essential services in Jerusalem were seriously disrupted.

In Jerusalem and its suburbs many trees were uprooted or broken. Forest planta-
tions in Judea and Galilee were seriously affected : more than 10,000 trees were
uprooted and more than 50,000 trees were broken by the load of the snow and the
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The Israel Forestry Association was founded in 1945. The objects of the
Association are to advance the development of forestry in Israel, to form a
centre for all those engaged in forestry, and to foster public interest in fores-
try and in the importance of forests, The Association holds regular meetings
and symposia and organizes excursions to areas of professional interest.
Membership is open to all who are interested in forestry and wish to receive
the publications of the Association.

The Association's journal, called La-Yaaran (For the Forester), is pub-
lished quarterly. It provides a medium for the exchange of information on
forestry in all its aspects, and its contents include technical and descriptive
articles on forestry practice and research, with special emphasis on forestry
in Israel and the Middle East and in semi-arid and arid areas. Contributions
are invited from members and others resident either in Israel or abroad. All
editorial and business matters should be forwarded to the Editor, Israel
Forestry Association, Ilanot, Doar Na, Lev Hasharon. The Association does
not hold itself responsible for statements or views expressed by authors of
papers.

RECENT PUBLICATIONS AVAILABLE ON REQUEST
From the Forestry Division, The National and University Institute of Agri-
culture, Ilanot, Doar Na Lev Hasharon : .
Leaflet No. 28 : Frost injury and frost resistance in Eucalyptus camaldulensis
Dehn. and E. gomphocephala A. DC,
Leaflet No. 29 : Environment and microclimatic differentiation at the oasis
of Ein Amaziyahu,
Leaflet No. 30 : References on forestry and forest products — 1966,

From the Forestry Division, Ilanot, and the Forest Department, Land Deve-
lopment Authority, P.O. Box 45, Kiriat Hayim :

CONTRIBUTIONS ON EUCALYPTS IN ISRAEL
Volume III
Issued by the Forestry Division, The National and University Institute of
Agriculture, and the Forest Department, Land Development Authority,
on the occasion of the FAO World Symposium on Man-Made Forests and
Their Industrial Importance, Canberra, April 1967.
Contents :
The water balance of a plantation of Eucalyptus camaldulensis Dehn.
Ecotypic variation in Eucalyptus camaldulensis Dehn.
Tree introduction trials in the Negev.
Fertilizer applications in young eucalypt plantations.
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