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AESTRAGr

Mgostopte fractmewlthln rdع reaه of aboutt 230 sg. km- Ediaccm to
AtdawAdاm y ث 1ت canstitutE tbme $yscms; J1, J2 urd J3 compisidg si
setE. J1 trends genetAlly NEE and has two wets that reم eiRher paelc or
lbeludiag lصhqzont عaل hedmalهث argle, ost لا3 غة صله a reلom ه J d مه
h w6 ل ا weis with the eاد €ondinlons. J2 pnslsts af tw  nقstriki صاعق
diلngA ly to J1 and J3 wnd tncluding hozonta! ,nw eل meلih ه
approxhmAte tyeTwهe $3" to70, in txetwern and arownd J1. The fralre

.trough Preambrao rcks٤هr 

Photagraphic tineم lons nithin an Are of About TI w.Fm. ncludhng
the preious reaد Are wnلA yed. THey ho٣ع preterred no tدd eetiن NNE,
NE, and لا SEE. Such Ired re خ ة well cمmeated to J1 ndه J2 but pgorly
correlAted to 13. Lجeعl d ffereneeت ln the prefered direcrlon are reAted to
wwriAble mwLl-8tre dلrearion pobebly orginAled from th tensiuلeR 
chسac1er of the d له gmnatiدm althin thL pمr of .d لآbie صهhu Arebiع

Frecture the ما nudledع reم are relete t٥ wo ptsadsج The earlier 0n¢
deweloped uftلd reuoتمn tenxionAl fractسe mglly fDed by dyk
inttushهno . The Bcceeding episode, pobebly cEused y NEE-SWW
copreion, lq to thefocation of the sir esن of frecure reLte miostly
w٥ Jt. J2 wnd J3.
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Fv٢2UCTICNا 

Th٤ studied ar¢A aتL is ut the €xlrem ج easUen pnrts af' the #rtian
sلh eإ d, ircludlng thr&ity 0fhddawwdimi qt lus Norhern pars {5y. 1). 1  4غ
baunded by theاpngiLule44° # & , ي344 لا ع and ue latitudeE 24 19 & 246
3t N, camprlsing abour 2l0 sg. Km. Thr e rت phoاographie linear featurcs
#re sudlcd wthln the 1uoعا Artu, isid8 dashe line reeteng±e fn Figunre

ithin 4 partيب e the meso%opfc tracNtes tre &rvdied in thefieldلtiا-ا, 
at tAe'ereA, mosLy teaات glE K 8f Fgre 5.

The gensrel geology o4 the ,rnه wftcer Bramkamp ei ± له}1963,)1 ±hawn
1n Figure ,b- ا 4nclssis grnhte cOWer most af tie Ar4A, rn wmphibolite
ampleR fom a bhock of s bcss dimenslan ard cllorit Ahd scriclte shist
appears Et eا easTem and westen bOrderg of the EtutleD aea, bumeroلا s
drkts t ج the .e لة

Two PrembriAn orogetعl eyes Afected 4he rcgioN, namcd by Brown
ld ته orogenley. The older oNe "Higaz" wع nd Nة Nigazفa(971١970& ر{

omهمi ted 'by ew4 wet compreElon givig noru - narlheasterly to
!An atvcturaلum oعdlrث belts {fahفd At taultM, 1ally oerhrs bلe s), The
،uccerdنng ard parially awerlapping crogeny 'Ned" is dlstiguishad by a
chugE nا dlrecuon of pressure giving rise ta aorthwast suike • slip faultr
(Fg. 2).

Stoeوe ndم Cump {19#4} divlعd thc Areban leld &ط into fiw microplates
(tentmnes) sAEratc by four sufurE .Dnes ع TT٤ strdie Area 4turs wiLhi
th mA suturaعم ع لم e ع (Fig. 2) th4 ephrate the two mieroplats meم

it. CoDision beGwecn hcm٨th¢ wesم st and 8fif wب y totheهRم 
meed in wiلespread " &ث670-5 Bفnerogei plutoism {Clavez d ده
ohes ( لا9&3 wltb ٠ NNW Linear petema, appraximaTe trend ofwhieh is
abou NL530.
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F7g: 2-Regionl {Rcture$,nnst!y trAnscuren {av6€uling Jhe Arabian

shiru pr٥٤e1 ة٧\٥٤¢٢٤٧٥٨ Area [} 8Ab!4N ، 4ءتذnق
[]Aablan whe aه a G5 ouatrrnxry {A1Lsr Erew197ه }
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3E30JSCdFIC FRAGTL'HES

Frarture ,laawaKEان Joins, minor fAuls and fraeture filled by roek and
mninerلا dyke re ة measured. dip and strike, and ntriced in the field ar
twenty stetions {Eig. 3}. The uu دation ع1 mostly within relAngle ٣ of
Figure $ whieh is relatively rieh by photogrAphie linctions. Kfracture
clcavage are almost well dcvelopg n ز the dke intrvwsions, np elللد to th
wلة ls af the dykes or slighty inclined {P1. 1-8). They wre ansidetedن hcre
as defiaed by Spcncer(1$77) areloscly snaccd parellel jointand fractures.
Thue deNsity oI then n the stdied srea reaehed 9 plAnes withln one meter
{ength nmلa to ftacture pkane±.

'The Joiotiag rAnges from smaال pاanes utting ة for smلA l venieAأ 
dlstAncs; uuلa ly lexs thAn 5 meteIs, And melm skz JoinU. roghly
between 5 And {5 melerg vetical length to mTAster joinlscrlendIng fot mpcre
than 20 matcrs. Tbe densiy wries from S0 pعr t0 meera length formal 4e
the Joint plaNwer for smaler joinu wo 5 o٢ even les for the master joints.

٤he asoscopic frautures exist mosly as werlعal w suberical pkanes.
Somg fracture wre apcned ad fالed by igneus dyke or by
{ydrotherral minerals {PL. [-B), sعu h {rwetures Aلe considEred ١
fesion ftactvتur . Thoعx that Are strigbt, tight wn y للماكلا witbout
flling materia e ل تع considercd as shear fraetures. They exirt in the sEudied

in two ets (J and I2b) eomTprixing harizontal aoute angle of abotوه 
4٥٩ 1٥ $3- tn betwetN, thE biscvuix of wbieh '1repd NEE-SWW (Fig،
3- C). FracruE eheavwg t لة dcwetope o ةlد paraLle1 to thmm {P1, F-A)٠

Six of نrد frActures {Fg. 3-AAre distinguished by field mضتsurcmcils,
hT poleع of ht Trwcuureع plAne pojeee on the lower bemtsphere equa}

&dt Met And contoured by the Sehmidt enu mcrhGd (Fg- 3 -Bل ree Schmه 
,AziuuthAf direcliosد. sa ti maxima compaeble tg {eld setلم howم ­(«

e kwizcعل trom N tg B, of tbe meصA trwature plAnes of eAth ee deeeccd 4د
by both fied measuremصnts ndم oleح contour digrAm are shpwa in TAbte
1, Alc sikedه uder tfe three syste J1, 12 pdد J3,Aeh ineludc¥ two sd5; 4

.d bلق 
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mnost normnal to J3 {Fig. 3- C) nd the two sets forming eavh ofل is aل] 
themn are ciLhcr paral l lع or compnising small dihedral horizntal anglc in
between (Fig، 1). Both are inteIpeted us extcnsioT fracures. Somne of these
fractures were fillcd by igneous rCcks and minerals, later cut by younger
trends of J1, 32 and J3, Younger factures of and ل1 J3 are a mosrل barren.
slightly opene and samerimtes 1rrgular with matching margns.

[n ordcr to dis hغiNgui ا t h olderع cxTensional trends, an aتimunh
frبUe eney diagram {Fig, 4- B) is plutted for the mesoscopic and larger
dyKts, Approximately within the ara of ficld mcasuremcnls {Fig. 4-A)،
This diagram stws thal th dykes are most]y diffuse within A bread
!a imuthaت area bcrwecr NE uckwisc ك t 5EE ineluding ree preferred
١rcnds; {N03٥° - 00"], (N050° - C} and (N@0° ، 110%) which are
{u hparalleئ to J2 A, and ل1 J2 b respectively, They a mnostل reflect direelions
of old tension fraaures with local streGs wanialions. EL- EI (1971)
discusse A similar problcm. He $taaed thatpnce a tcnsion set of fractures is
٤illd by dyke inrusion9 it cezscs t٥ Ac a channclو ways Tor furher
itjccLioNs .A ymarcص ThLs leads to lلa chAnges ٥f sttess orientetion
Allowing the devlopment of new se1 of tcnsioD frecurearonndtifferent
trend, Theوe mutidirertionلA oder cxtension fracures were A mostل
suprimpsd by yunger $ystematie sets of mesoscopic fracures oF the
$ystems J , ا J2 and J3.
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'٢6١٥u%w٤9Ier; '٠١١.:٤٠٠٥ s (Fig. 2], h8vNuت sLp faulع- rnk٠: د-، 
wpproxinut!y thue [ri ١٤Wt .٢3U%, db not thow goad eorreltaEion
with any o? uhe idemufثde sets of ttaetures. Detter corTelarin is obtainad it

IMear pr4ern relared to the ] Amnar snture aone}لا onsidering the Bhن 
Flg. 2} and trEndfg approximatrly N15. THs uend may h convldercdع
roughy aap elل فن to whe aeutc bisec1rix of thc wugkebetweerJ3 a andJ3 b.,

tg this rrewd maay 6e considerad 4sل ls genErally normal to it. The nora1ل 
te acutع bisecIrix beween the two conjugate sets J2 ,ndJ2b ق ة The mAr١
of the A uTgع ang1عا n bewee 14nges HeIwee 5" Ad 70°_

s },sLه trending NNW-$3E {eearty NW31.50ل eompresstonaم 
indieated by uhetwg wrrws in Figurc3-C, Ecting more probably after Lhe
granitoid emplacemwnl; copterporanEus am probabty lsoف ٩fte
iojeetion o dhe dyke3, 1s poposed ar reSpoible for the 1dentified vres

.p, 144) supports thvis wiew,9{لا y3Irns. The mddel prtented byy Friceة 
Suعh stress is responsible for J1 (tension} parه le ,it ا 13 Ttension) Motلد 
to Ft and for the twe shear fraeure seU af J2 ablqut on both sides of it.

8IRPIOTO LINEATIONS

hncortrolled mosaie for the studicd arca is bلiu t y ة A verIdlعnلد
phtotogrspbs 0f awerage sle 1 t8 60.000, LincAr {etures of the area ane
potted singس this mosaic. About onE thousand ٥f sud fealures a eل
disiNguishe (Fig. 5}, Thيe inelude dyke ridges, {tacurGs withou.
iمjerlons, liner wملlcy3, &rp، tonثق varalions, wحd liners sepaa4ing
geologie features of d fTereMrن tertres, The are i mdst له dry And barren
withurut wegeation lneamcnt٤.

In order tr obtein A homogcnrty in the pmepared orlenuation dlegr5ه ,
thc area Is suhdividad iu 8 rerlangle end nه aتimuth freucncy diagrةm
is butlt for cacb one(Fir. 6). THe catem hلa wes of tعh diagrams repTenE
tHe lengiprcntages af totA! ationsام wirhin Admuhal elassEs of [0°
from the sum lengths of linettons i achع rcctangle while the weiten
kلA wes repreent the ¢grrespudldg nummbet ،p centugeع

The patted [IneAr feetures reة Aا nst microlineAr! below 2 Km. in
,dn ,ngthن anly About 55 fron the toal mumber of tineas cKEeEds 2 Kmعا 

up t٥5 Km. in Jegh،
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Hrefemred direcLians apTearcd n the aAimuLh tfEuueney diaإ r:!' $ ا are
gcerelly t6 NNE, NE, E and SEF {Fiy. with إ6 slight louلذ vanauirns. A
prcFerred trend 1o Rorh aTpars only in re1angle D, The Iength

most sliyhty largcr than theل the maxima are aلله rccrtages ofع 
corTesponding number percentsges. eithe both are ncarly ,ual زت This may
denote that thcy prebably reflec mcsoscopie; to reginnal fractures rEther
Hhan mlcrofraclures and joirrs.

KearIy All the preferred Tread٩ have diffused lincatlons fomIng smallcr
mمxIma.eround it, wametimes of considcrAble freuencics aو٤ hown in uhe
ret4ngle٩ A& F, Figure 6. They represent locله seattered mesoscrpie
frectures subparellel'to the adjacent prcferred TreDds.

Prefemred trends that may bc regarded being حد rcpresented toually as
(N0° - as) ثdصه(00 regionAly ere thase i HE; {N030° -  العس0%

.d SEE; (N20° -- 12%) End (N120° - 130%) directionsمه 

The summanion dlagram {FIg. 6--) representing al! the lineAtions in the
are show9 prferred trends in NE; [N04o° - 050%). E; (N080° - 090%)

°(.nd SEE; (N10° -  ء11٥

LINEATIONS AND FRACTURIS

Campaning the photographic liNeaLions with the frecture SEts obtained
by fIeld measuretcnts, €3pecially thase oF rectangle R of Figure 5. La wich
fretd meAsurements were {ocuscd, 1he preferTed lincation trends are almost
subparلa lel to the fou sets of Ftacures forming I٢ and J2. I3 has ra
comnparabl lncaLion predominant trend, Mast of Ihe HincaLions haYe
probably developed a onyل older trcnds of J and ا J2; Prccambrian
multidirectiona] tensional fractures, whilc younger treNds of thsm tOgether
with are ل3 not ycl cxpresxed topgraphicلa ly obvious}y es the oldcr Ones,
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٢1ATE ١

A Fracturc lravuز c ulting LhrOugh LhiUk ha&1v gncuhU5
dyke and eKisling in {wr «c1s, J2a' approxImatly normذ l
rothe plane of the phaograpH and J2b: slightly obllque
on this plane the hammcr rests on a urTave ؟ of J2b.

B Extension fracrures {J3) fihled by 1hin hydrothermal
minera} vienlets.
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