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AB6TRCT

This paper eaلs with the planimenL shape9 ٤rd areas of thePUEUIrCne$
F٢٠١٢١١ ر٤\-H٤٢a'ai and Ike phUnemHlق ، tOgether with their disrrihution
and orientation. The Arabiname «H&rTa», «Harrah», or «thArrEt», phurلa 

ea vavered by black 1o darkل reercd [u the nEarly flat aل.س1 ادد «نقذ'ه وز- 
٤rv; 2a1leaniL rrIpIiDts rH8%tly nr'lale Triary 1n Cuatemary periaus. Thcy
n٤٧Ty a ١oal arEa of abeut It], 127.8 km ٢hroughout the territories oF

i rha ard Yern, uIeenrratcd maInly tvar the Ked Sca coast, Theا ،; 
٢reaontaIe by lcnLh anD nuDber indlircvtiuns parallEl١١١٠,٨٠0٩ داتا١٤:1:٥٢ -ن:

١o ١he uri٧ 6٤ tle Red 5ea ard ١ drerion Ilincd 'y atutt angels, wP u
a'0ر٢١{,-١١ h٤٤3٦t an es1 af ٤t,

l' ¢reIU ا١٦٤e ان rangE. in plainIcU' ie wr e, fr?nuI fw 3u tnr than
2(H,1XX1 km, ac.:ordingly whe¥ ere classified into six sire ;tegores ث hgc

- - 2
0٤e١١:-٤٦٤٤\٥t ١t,٣ Km' and mere}, big (less than I0,00٢8 (k ,؟0 kM]٠
tvd:u {less Hha (tkK,١ ؟ ١ I4٢١ kn١-٦, small tl٤3٤ th1ه ,{Kh 1o [A Km""},

5
mincr {less tli34 1 ' 1٧ km'], ٤rd heا fine arcgoryن (less th n ة I k}.
CccUre:icEs are also iftvrcrtiated acording a ا their plAnimetnic sh8ps
١n4a thre IaIn types, longitudin!; in which ٤he lcnguh i% thore tlan 1.5
Lines tl breauth, retangalar lengLh Hetween 1.5 and 3,5 timcs lreadth,
1nd c]udinIentional. OIher tw0 shapes, stell:١r and tan $hapcd, ae also
!٠٢١ig١5!vH:. %9gt F ١h vUuIrTencesbelUng t¢ th reUrangular Type.

Two extensive ara6 of intersv? regioral TeTI3ry-@uatcmary ،nlcaniv
auز iy are outlincd threghout Arabian Peminsula; anE OveriTg mnore
than 66,U7 Wm in the provinees o٢ A]-Madinah, Makkah, and Ha'il

- 2.(Saudl .Arabia}, And the seond spreading Over more Ihan 45,CXkl km' it
nnrThem udi 5ن Arabua d اة neighbuning vن urItris.

F-٤w {n.٤urIvI!Le& are 1euIrd wilhin the extreme 5nuIhwes1 Uf audi Arabia.
M٤٤ny ٢crrEvesarE atteredنv ة through Norhern Yemnen and rhe wcstErn
part f outhern ؟ Yemen. Alung the ulf f Aden eOast, ٢CCLrrELues are

four arva% tru) Bab El-Mandab wnril Jihal Assud tounenIrated winhت١ 
tl٧ .sr ه4

teTri٩٥ry a54 wli du H7€ا eccd theOU٤'I١١١٢٢٠١١٧٤٤{٤٢e١Th٠٤٢٤٤٠٠٤١٠
mediun si •.e wltile the se ت ii udi ة5 Arabiu reah up 1a ١he Huge $i%,
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INTRODUC-TON

Woleanic ctwity م 4n the Aabian Peninsula had increed thugh uhe
Tenuiry ard Quaternary rids ج ( Begdoun [W, Brow 1g70, a dص Coا­

rEring rat area vspcelaHly n westErM parts Df thEلم19-7$) عب. mnan  ص4
pcnirsula Rear tRs Red 5ea . Histcre trugtivs hقs s لة been reported 1n
sOuth wester SyriA, in westcn aLUi¥Hia, ik} EmI. andln Palcstine .
Teruary aNd aualerary eruptions consti ulc ا mosty-.4l-Furra'at and fike

nurhern and southern } About{henamena in SAudi Arata anD Yen١eم١ 
sixreen names afAl- Iarra'alAre wniten inthc regionwl mepg cf the st utied
١erritsries { Fig6. ,( أ&2 buttOa much lHcal ntamUs re mcnrioned in thw
histurieلة and eRrAphidal arablc bDoks Amnd drcuonaries { Al-Anatsy"
١947, Af. Hamawy 1956. AI Balady , ا976 Aldasir I981 _. eic) in whieh
mure 1han ti y hyي [oتg F ١arTICs #re rlvaInPnc usl ز with rhEir arbiErar} !Gs­
lir9, Tte saIwe Han¥ mnAy has ITore han «ne natne and/'or 647¢re}
١١٠٢٢٧s tOr euvh ١٤٢T f i١٤ suuh puhHidtithrt.

Ahk!ine hasattte raks, especiafIy alkalr iviMe ن Hesa!t, are thc rai
,١9775.٤81VLr3 n} A1-FIm'uatd hike phermnena {Caleman e alن 

Ahed 1%77, Aن5-ل yari nd ن Zte ,( لا78] tfcy are aimost frsh 1o weakly
fم rainrd 7olcanie reeks. The origial rugged snrfaeusبع rel wherk tiwE±1أ 

«rVpiin٤ ue rainliined ir #une rxpusures {Abo-AH-HagyAg J982).

TT4١ د pAper tوaا wi;h general tlrsLifuت nn. atientuon, are. and shape
٥f ٨1٠Fara'at uلأ ndt .pheIomEne بيانا The ''IiK phetomEna' ' compriRe sueh
7urrNres Lhal are sت !ttilr ٢a Al-kl:urra';L, ٤R shown in [he rcgin  لأد

narelgss r wiLh ¢ther naIue3 Uhannfai' ma;1s, hut Are Eithteخر٩« 
--!arr٤h" ٢h ١erm "Al-Harta'a?' '٣tll Beused here sة ituluuing such oe­

rTEnCes ar¢ traced Frem the٤٩ دeU١rinerrenUe, Hundred ard t{1irtyان 
rceiura! IHAps dt rhe pnirtla, raiأء y thl nf DroMn1) لا:2,0/,00 and
c٢her9 1963}, They u reع Tttrvd wcrialiy as shown in fignmrcr T  زa غ2&
wale I. THe (eitz A.$.M. 4Eag¢ Analysis Sysren" is vsd f٢ mmcذ srriه 

,f atIIrrElt'eS٤ بaا٩h¢ 

DISIWIBUTION #ND CWIE:NT'ATIN

AH-Harrs'al oevur m9ty in ١te ¥sterI١ xeel»r th ء١ 3\iم rgIuts
mcar theed ,$ea «d:sl (Figs, 1 & . إ2 Mosl of 1he biرy er neeIrreee9 wxist in
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th٤ bAseTent compler of th Arabian shield epeislly of Sau Arabia, af
whlch abput 79,0 km? are overe ع by .A -Harre'atل

Ths Ara rpreScrs abaut 83% from uhe sum areA ٥f AHHara'At io
ud! Amabia and Yenen- The rest 17% is suaticred nalnH uhrdugh the$ه 

nUrtHwe#¢rn and sbuhEastern parL oF the studied tertitories, where thry
},ay Eocee Aud Miocene sedimcntary reks (Dron &nd othErs  نwr أ1963

.:maialler egurrences are almsL eattered ؟ areumd r between the bigge
3audi Arbia TEig. ,( لا aeasiana!hy rhey are eneenuraIedن in

patate areas like that of jital Assud that eotain 2R dceurTeNes and
t conrain s acarreExs, hnh are:s «ur in Yenlelت gSawa tDv#_أ 

T [٤enrra ع parI ٥f 3he Arab:asn shield unuprise ع «a9 4rgaو nf
arru'at, {atou1 3)4 fromn the suov), foring ouurer¢¢s mere or lsم٤،$ 

٥٤e Iإ thcr, They m1ay hac bccn rigia!}y higyer t' evet 1wi٧¢ 1hir
٤٢٤١١٢٢٩٤٢٢a$ and rust prObably rnee1Etl ان (rgether. Thi% IntivuIeF an١ it1-

١٧n ٦/٧٤ ي TUriary٠C1RteruAry vee:niv aerivit} in tii4 seetor w hlh {lNlss
١hc regI١٠٤4 ٢f A!-Madinh, Makkah, an pars cf Ha'١l (Fig, 6), AraH
hi6٢٥٢٧٢ ؟٢epor:d also a vulnie hisiari eruplion in Ih٤ e٤L٤٤RtI&' ٢١١r
١h٤n١ p٨٢٦ f RalaL Hara at tHe easter nart of .A]-Madin;l /P.1.1), Thi

٢٤٣١١١١٢١٧:١٦wk plwc &IriIg 1250 A.D، {Abed 1977). AtIuthdr !Ir٧a f ١nten­
٠١٤٤ T٣٢١٠٤١٦y٠C٧٧١٤n٩٢y wolLanienptiuns is th:L avv'tlpir by Al-Harrh;
a h L٤87V\ITCnee r1g 'ن4 thr rxtrcmc northern tartnf Saudl Arhiي {Fig,
6١٤nd 4%tcndirug uhrngh Jerdan (ABed {982) and 3Syia{4l-Egl [974) wlth
H total Arva pf more than 45,CX} kn4. THis Harra is Khuwn in tew reKiontl
FHTp5 {5ir JIrlimn Huxley IT&} as e%:ending :tlsa inro westert {ryg,

.M٧;١١٢٠٢ A٢-H٢٤٢:a'٢٦:٤٠٥٤ Lhe plart vre eF kre:1c!inai nl ة reclaIgtl٤Ir
٤١pe٢ {Fg. 7.a& ( ذا- with their lng axes parallel to suhparatlel ta th i2ةغ

axes {theأ s af cighteen prriI:aذ f thc kcd Sea. The kengrhs and direioم 
[ougtst axi¥ ur each accrrrerx;}Tiys. 1 & 2}, are mncastirel :td plated in
.17imuthl fregurcncy viagrams IFig 3-a& e:v٤ إنه د lengh of sueh axs
i٩ aho@ 105 km. The linear Irends dcveloped by rhg arangenwent of the
4ueani pvak9, plsued or 1he topي rnphic and yeologi m3p٩ af th
pTnirwlu inwidr #}-harr:al, are vonsidered tt struetural dx٤3 6
liIIEIs {Figs. 1 & 2). 5i%1cen «nf saeh axes with a1 crage lngth ufhuul
95 kr١ r idntif١ed nteasre and pIutted by the sannt wن y (Fig. h ء3 & ،( ن.
CansidenNg, {1٢ dEleted from the aximu th:l diagranns 0f fب ur¢ 3, ١hat
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uDi١ جnpheromera١١k٤enا crل##-٣٥ 
#abia tFig 1} arw +n e nه٧ {Fig. 2 rex
page )

CtCUr٦٣٤٤5مب5ملل+ 
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paks of mor than 10% may inicate lcal andrmr regianaf significance, it
is bbwrwed that -

a} Feaks af abaut 15% t١٥8%1«ذ t lenglh and number a eل develord
paaلlel or Dearly paralLel ta the axis of Lhe Red Sea,

b) Peaks of about 15% 1o 1nOre Ihan 20%8 are develoلp in diretions
٢N-N ١٨٩٤)&١N٠٩ 2٩W) whieh are inclined to the axis of the Red
5ea by acule angles up to 4Y', or little more, ١o the east.

} Fek inclined 1 the wes1 of the Red Sca axis, by wcute Angle up Io
ai78 32", are Uevelapcd iu directiuns (N 40" - $0% w) with Keagtb
p٤٢uen٢ af ab!IEI8%» 10 28% and ١n { 5t}° -6)- W}with ehuut I5%6
'ngth ،rErviErL

d) A transYerSe Tu mher ر perernl pUak, approrir1aUly rtrru} Lu t#e Axis
thr Rcd Sea is neveloped in NEE dirEctian (N 70° - 8t%E} as shownء٤ 

in fiRure 3-c with sttalier length percent peak, thu refleeting a
٢el!1vc}y hghcr nmber uf small elangaن d OCEurIentCCs,

e. Th٤٤wu peaks; {N-NI)"E} and ١N 40" - 50W} fommnng conjugate
Iretiuns encluving LI٤ ة4 angle pf tnaximum ° 6ب ardnnd the xis of
the Rd Sea (Fig, 3-c), are characterized by larger !ength perent and
smaller nurher perUEnl, reflecTing thc idw biygeF cumenecs ن in the
studicd teTnitories.

Thcse pRdominant direiions cmpاهsizE the intcrdcpcnderce tctwcen
AHHarra'at volcanoes, which ate Tostly fissure ernpFions, and the ­ ها
tunic of ٤he ReD Sea, The axes aF Al-Harra'At are atmast parallel to inclin­
ed by acute angle (up to about 40%} to the east and'wes of the Red 5ea axis
whtich is trending approximstely N 28° W. The stryeurلa wxes are a ros١ل
of tuch harIrony :with the Red Sea axis more than the principal .%xeة

AREA AND SHAPE

The areas of the hundred and uhirty nine ouurrenEes shawn in figures 1
& 2are measured, recorded in table 1, and ploRed s لة in the colmnar
digram% of fgure 4. Aecording te thcse aras, Al-Harra'ة are classitied
into six sizE valcgorics s follows ;

F- Huge cateyry, ineluUes aceurrerees uf 10,0YX kt ٥r mnure I .reu ة {١
contains four ccurTenes in $a di ا Arabia, their total area equals
ncaly 67% from Lhe sum arca of aUCurrEnUes In th sruicd trriIories،
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2 Pig 4ALegOry, includes areas less thAn 10,0 km? te S0 kn4, tt an­
arca ة b abdut ٢wU ل136 QEurrences in Saudi ArAbia, with rotans١4 أ

{٤om Rhe in ؟ the studicd territaries.

3. 5edi0m elegory, inehdes arcas less thuan 5C km? ta I@ £n".

4. Snnali a1cgory. af areas less than gkw to IC Km.
5, 'inior vaا eEorY, rf areas Hss than t0 Kn ta itKm.

6 [١n{ة tcgry. inelnls all rhc eurreexe-s ت less than t km4.

Teral ars And nunnber of arumenrs af each carery will 1hr
ptr٢١١ag? are summerred w 1ablt 2 and plIcd in «he ltowinar ي f­
.1٧n¢? uagrw of fige3.

.ngy.'r 1l:un, ul»»u1 Al-Harra'at ت1 w Ski Arbis is Juh b,٩١eن م 
tiw٩. that in Yenen, The huge aml Tiy v:Ntyurirs apsrr @y i1

Frur) tlI٤:4rah:a, Bth 1gthrr EmsIntule About 8t% by TtV، 431ب 
.nd Yeun tErriorisلة rahia5 رadii١u؟١ 

h١ Thي١ nher ot' OceUrrencrs in eauh v اa ن y oryي is 1ogh y أ i'٧٣9¢!y M1١8
٢٦١٢tin;] P its area; f٦ OeULFTETes Tstitul ن tie Fig'!r i!،g1.1ri١6، ا
{h.١y٤، tg، nd nlcdi78}, wlls nlUuh uE ٤٤٤11'9١I١١I٧&'v UrIvHvن Lhe
٠١٤١٤١l٤٠٢8١٧g١٢1es {&١all, FiItr, a .{firv د

W٣'٤'٧٤'١١٠4١l ،l،' ١he high٤٠1 nIrFEr [81aregciry +an1 pri٢١١ ة٩i٩rي Tن٢١( 
r١١8٩, innr an tite uther ا0 ب oHnsriI٩٤re ah٨٤t٤  ز إ١٦٤١٠٠\73#5١١١٤١١٤
١١u1nH٤ف٢ in $audi Nr:hiu d ٢rne١
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{a)
6 وز

wdium ا

 %؟c٢ اا

s٧١ نrr٤٢Eح-؟٣-٦١ ا٠--١2٢١ 'ا 

bا٦ 

 ان

 م!

١ Hugc

5 يا

،/ wedا 

m6li'ذ 

5٣4 wl M4٨٤31٢4٥٥نrenE¢=

 م٩٠ -+ث

١n3 أ th¢ plos-me1٢e dres ar01m5 $hdwيي dw٣nيpم 
@Arabi5 {b}.hwdrrzgrt٠ ويجn٤mr (a)ndG٧٢٢erw٤٤s  ن6!

-٠٠٦٤٦ weparaE whe prdpsed s0ze tD4٤٩or ١te,bi%» ة ،
mediur4ي rra8 mmngf و cnd ي ١١e4acH with ift±reM١ wer4iee {rDMe أ لا
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T  علطه لا

The e afفrء AHana'st mععmre by 'Leitr 8.SA.":
8. 1n 2emen tetLoy

٢٢٣٤٤٢٥٢٤٣٩٦٢٢٤٣٥٣٩٠٩٢٤٠٩٥٩٩٥٣٩٢٦٢٢٩٢٠٠٢٠٥٠٣٣١٠٥٠٠٠٩٥٦٥٦٠٥٣٦٢٠٥٥٧٣٩٠٥٢١١٩٩٦٦٥٠٠٠٢٥٠٠٠٣٣٩٢٢٤٣٩٦٥٤٣٩٠٩٩٣٣٩٠

Ame لفلاrيع $٤r. #٧٤ .rيق Ame Ara .ه .r م ع' Aras
rم umb٥8 ء أسمن ض wa4 .من اسمة  ها اaoa. ،هم

7.,64 15 8.& 29 71.6 ل 43 270.B373 ت.I٥
2 13.4 16 11.58 30 27.0 51.6 ث8 هه 4.50
3 2.55 ٤7 3.6 ث 3١ 47,4 ه 45 6m0 &.كه99
4إ 3.12 18 18.&4 32 38.20 4& 11.4X 19 ى
5 2.03 19 33 ا4.9 8.56 47 12.501 67.&
6 3.I2 20 9.68 34 2.٦0 48 6.22 321.3
7 2.65 2١ 9.0 39 I0. c3.20 و9 هه 4.68
$ 3 0ه. 7 10.92 36 24.&0 50٠ 58.00¥,4 3.3 ك
5.92 و 357.6١ تة 37 16.2 51 $A.05 5.0

10 8. ١0 2 11.04 38 $5.8 52 3.S0 6.40
1١ 113.20 10.52 كة 39 21.& 53 338.&s7 3 ت&.
t2 9.20 26 14.0 6.88 0ه 54 IG 868 10.6
1 ذ 73.20 27 2&4.0 4.6 [ه 55 6.306 ك9 930.40
22.76 ا4 28 40.0 42 9.36 56 7.10

 و،

B, In Sadi Aabian temiary :

$r، ٨res r. Areع$ .r5ع ##re٤ Ser. ArwSعr٨ ءre
.٥g "ها د٥. ,ad ?ما  ?م± .وماما .هم آمل

70 &88.0 &4 13.2 م 98 2am 112 7152.,01 6ة  ,.ج0
٦1 476 )0ه. a&.20240 ة5 M.311 و 113 17.70 .و00127
72 1152.0 &8 267.6 ث ١٥ 27.44 14 5.20١28 4.00
٦3 ١25 ا. &.90 ٦ج 1٥1 30.88 ١٢5 5.&0121527.G
74 12.B 68 176.8 121.20 ر0ث I١6 4.20130 ١94.68
75 ١0832 مد. 1 ته ة6.36 و 552 0ه. 117 36.013١ 3.76
٦6 26.& 1٥ .و4 و 14.64 ٢18 10.12132 14.&
17 15.60 9 إ 3.74 ١05 632.40 11 و $.26113 ١2.9
78 20.12 12120 2و ١0 ١2 ا163.84 5،&134 74.٥
79 44 ثن. 12 &.ث و1 1٥7 853.A 12١ 23.013 291.88
& 1 0ه.لا 1.0 4و 108 41.803 12 5.3136 1٥.٦6
B٤ 26.٦ 93 79.7 ١٥9 123 ل&.ب& 7.6137  لا18&6.
82 &.40 9 1096 0ه. ١١٥ 269.60 ١24 8.7218 15.6
a 626.0 g٦ 2162.20 1١١ 126 0&.هه 7.64139 ١13.60

- 27-



٢ إ
 ت

٢

 و ي
 و=- «سي
 د ا««ا د

.. C د٠ ا- لف

 دد-
 ت

 >,ي: جب-
٤

 مد
 ج و ،

 :ا تيية
٩ ء اد33 ة-= • 'لار تيضؤ ي
 ج.5,°

١m  د د قة2:
٦ ج±  د قب
٦ د  ي٤ ج

٤ت ةج1  ة ي ذ
٥٤

-, ؟5 ؤ٤ =٠٥

-- ١28-



،٤4&

٦٥
١٥٥
١٤o$"5٠ مرا
46

 ا

keء «اn rct#جبر¥لي٥ لا-ا 
ongidinDl,bر rgcالonguto" eLar ا5,€، and tan shape ,ond  ةه
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- 129

« د اد م »



Tehle 2

Classification of Al-HarrA'ataccording To their planimeri areAs shown
in uhle I and fig. 4.

Ci teg١ry

Hl٩.٤٠

B , ا

41,٠li١.1٤١

.٦١٦١٠:'١

$1i١.0r

l١١٠e

Taa!

un1ة 

No. CeeurrencEs ان AreA f Catorlesن 
€'ouRIry

Area {knش }50. Percent Percent

S:+di42.9 ة % 6793.10 672 M
Yene١١

dia ١.4 ن2 ٩٤ 13416.1X} 13.26 «
Yemem

،

5audia 4 2 لا.٣ 6919.04 6.84 %6
٢nnn I 0.٩٦ 2664. 2.63 %

،

5:udi١ 19 13.٦ M 5675.03 $.٤1 ٩
}enen 7 5.0 % 2318.80 2.31 %
،،  ،د

Sد uي ia 27 922.66 لا٩9.4 0.91 ٩
Yetuen 3! 22.3 6٥ 997.0 0.98 4٥

wLia t45 ة ١0.1 ٩ 87.6$ ١%١t{ا. 

Yemen ٦0 21,6 % 164.36 0.16 %٥
 د ، د د ،ي،

5audia 70 5(}.4 % 94985.56 93.92 %
-mn 49,6 ؤ$ %8 6144.25 6.08 E

،،،

139 10).8 « 101127.8١ ١٧).0) 6

Al-١١٠١٢٢'a١١ als0 be lassifiلe aceordiny to 1heir planimeIri shapes
int tHruن priteipal 1ypes; longitudinl, rectangular, and equidimentionl
The parameter for snch tyes is onsidered ١a he L!B ratio, in which L
3eprescrLs the 1.xirrumn Iength anu B reprsents the appraximnaLe mTan
hrualth «l.th ,eLurrenccs ت Transvcrse volcani corspieuDus HrrvlEs،

€١he tig aru huc OcEUrrEIUt$, 3Hvvionly obsrve 3s vteIUitg frnm؟ 
drsrvgared when measuring B. lt i% prposet that the rutio L:'B tur rhe
longirwdinal typc of Deurrces shruld be more tha 3,4, Far thc rEE
(&nglذ r typE; lus% than !5. The twu wariables: area and L. b r ن pul ١ ة
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crs-tabulALad c@tngEmey tAhts TTabl¢ 3Y Ihr ١qble ١s nmYهetf-eRpl لا
mndiaat/ng tha٤ 8.9dsl ٦} 1he currences:Hwloug ح Iothe reetanglAr tyT
b. Smaler nUdTenees {FHe. "mm١١ and <mall carcgore} Icnd o be of
euidimentrnNلa and rerangular Jwpes, thIs I5 indieAted by the karg4
numher r م ١hem 1n such 1yp8, e. big$¢r cceurreMوي (hig anD huge

.١he revtangular amd longirudinal types of shApe٤nes) Iend to b¢ uf)يل 

Table 3

€ resstuJhutated vurnr 'ngarY table fr ar 4u by h.,' huswig» إ nmHr uf
٤١٠٤١٨٢٤Fe'٠ {tnd their frueHeis in {he siR eaIgn: ie; +} urea,

 و.١)

٩ ي

f:-ن:
 -والا

Fauidlدعتم ­
]ivnsا 

lH1نه he 1,3

6
355.4

MهdungiNl¥٢

L  لإ-$،

28
3٢ 3٦

J،٢agiا u،rn¥أ 

١٩٥١٢٠ د3».

 لا
٤٢٢}

٦ اد

44
٩١.٦

٤٧:٦٠١٣

 ارا$

-٩0)،

prE.

H+.
pre

±2
$0/.٩

5
1١.4

3١
.316 لا.

20.2

5
 ؤ5

3
383

5٤
4 ا

a6
١8٦

Mediam·٩, .ر '٠
¢p Fي 2.1

4
4 #

(١
 .ا»0

٢
3،8

B ١ و

Hة ye

,«r:f

No.
pre.

No.
per٤.

٠
٢٤١-

٥
 .ت0

(
(tلا. 

4ف
1٢0

١
3.6

3
3.6

84
ME١

١
 ،لا1

 ا
 ؟١.9

I1
1.٧١

2
29

4
2.9

 ا3 لإ
!(٢),t

Ohr vh:es ٥f 8١-H٤r'،at rh¥١ Nay ahsa /M: 1dtLitid wncluUe the -'f٤n
١n HIerhweItrn 5:IEIE1ry0,6lIes a10, 4mn!l aeunmr١ !و١wHih di!liwpeة 

,he 5u:tar Ur sar shptd" whiuh disrilgu:+hus, @uaLesmu+aly)ل iah. anلا 
٥ @ew uf ٢he <mtall anwk nedInmnt ٩izي OxurRenuR {Fig. . لإ3

- ا31-
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