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MINERAL RECCNNAISSANCE IN THE

SOUn-mRN PART OF H-IE WADI AZ.LAM |
I  QUADRANGLE, SAUDI ARABIA I
j  by i

Robert F. Johnson* and Virgil A, Trent*

Introduction
i

During a mineral reconnaissance of the Bi'r al Bayda' quadrangle (Johnson and

Trent, 1966) a fevf days were sperxt in the adjoining part of the Wadi Azlam quadrangle |

to determine the extent of Imown mineralized area aaid to examine anomalous features thati

had been observed in a study of aerial photographs. The area examined is indicated by |

tlie sanple localities shown on tlie accompanying map. Subsequently a trip was made to I

Wadi Al Farra'ah in the eastern part of the Wadi Azlam quadrangle to examine an area

tljat showed both an aeroinagnetic anomaly and an aeroradioactivity anomaly on maps

made of the Hunting Airborne Surveys in 1962.

No potentially economic mineral deposits were seen or indicated in the area

examined. Scmie geochemically anomalous wadi sediment samples were obtained near

Wadi Hayyan at the south edge of the iimp. Small amounts of sepondary copper minerals

and small bodies of magnetite occur in gabbroic rocks in tlie sane area. The grouod

survey in the Wadi Al Farra'ah area did not disclose any radioactivity and cnly

disseminated magnetite.

Geology

Granitic rocks predcKiinate in tlie southern part of the V\fadi Azlam quadrangle,

Diorite and gabbro occur in a ring structure near Wadi Hayyan at the south edge of

tlie map. Pendants of amphibolite occur in the granitic rock and one area within the

granitic terrane is underlain by hornblende gneiss. Slightly metamorphosed mafic

volcanic rocks crop out in the southeast coiner of the quadrangle.

The granite bodies range in composition from alaskite to hornblende granite.

Hornblende granite and homblende-biotite granite predominate. Small intrusions of
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biotite gt&iit^' occur along the fault from which sanple 4294 was taken. The horn
blende-bearing granites are surtcmd by areas of niore iwfic rock that are shown as

"dg" on the map and are conposed of grancklioritO and monzonite. These rocks seem
to have formed by reaction of the granite magma with the enclosing rocks rather than
being separate intrusions. Evidence foi' grdnitization is shown by the well-ban«ted
hornblende gneiss shown as "sc'' tlxat grades into gy^nite at its wstetn end. Planar
structures can be traced from the gnoiSs well into the granite; tlie planar structures

are tightly folded. The red granite that intrudes the metavolcanic rocks in the

southeast comer of tiie cjuadrangle shows only sli^t contact effects and is character

ized by an abundance of internal slickensided slip surfaces. Some talus boulders are

conpletely boiaided by such surfaces.

The rocks jare cut by large westerly trending faults that, to the west, intersect

the major wrencjhi faults described in the Bi'r A1 Bayda* quadrangle. Hie fault that
passes throu^ san^jle locality 4294 is marked by large masses of quartz-epidote rock
probably of hyd|rothermal origin, but no sulfides other than pyrite were seen.

In the Wadji A1 Farra'ah area, slightly metamorphosed mafic volcanic rocks are
unconformably overlain by coarse conglomerate and ihyolite flows and breccia. These

in turn are overlain by reddish and pale green thin-bedcted shale, fhconformably

overlying the s^le is basalt of Tertiary or Quaternary age. The shales, rhyoXitic
rocks, and con^lcmierat© are folded in contrast to nearby gently tilted sandstone of
C^mtorian age; t|hius, even though the contact witJi tlie sandstone was not seen the shale^
and rhyolite are thought to be older and to belong to the uppermost Precantorian rocks,
possibly the Slijamraar rhyolite of Brown and others (1963),

Mineral deposits

San^les of screened wadi sediments in the size range between 30 and 80 mesh

Tyler screens viere collected for trace-element analysis. The results of the analyses

for copper, zinc, and nolybdenum are shown on the aceonpanying map. No copper

analysis showed more than 50 ppm (parts per million) of cqpper vdiich is about 5 times
background. The antmialous copper values are found alcaig the west-trending faults

at the south edge of the area.
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Only one sanple contained anomalcws aincxjnts of zinc; 300 ppm or about 10 times
background. Other samples from the same body of diorite and gabbro in the Bi'r A1
Bayda* quadrangle ccntain similar amounts of zinc.

Samples with j anomalous molybdenum are more scattered but the anomalies are low,
3 to 5 ppm as compared with a background of less than 2 ppm. An exception is a sanple
of magnetite sand;^ number 4297, collected from a wadi west of the head of Wadi Jarasah,
This sample conta|ned 110 ppm of molybdenum as compared with a batikground of 10 ppm
for molybdenuift in magnetite in this area. The magnetite came from a wadi draining
a body of hornblende granite. |

The concentration of other elen©nts that occur in unusual amomts in the wadi
sediment samples can commonly be explained in terms of the nature of the rocks in the
vicinity. For example, tJie sairple located 3 kilometers north of rock sample 4294
contains 1,500 ppn of barium or about 5 times background. Many pegmatites crop out i
in the area and the barium may well be in the feldspar lattice rather thai due to
hydrothermal activity. A sample located S kilometers east of sample 4294 contains
200 ppm of lantJianum, about 10 times background. Tliis could be of geologic significance
as there is biotite granite in the source area of the sediment and other
samples in the Bi'r A1 Bayda' quadrangle were associated with biotite granite; tiie
lanthjffium content could be of use .in determining the sequence of intrusions.

The two rock samples shown on the map in the Wadi Hayyan area are of interest in
that one, 10,383, composed of quartz-carbonate vein material, contains 1,000 ppm of
copper and 10 ppm of molybdenum. This indicates that metals have been concentrated in
veins in the area and helps substatntiate our recommendaticp for niore detailed work. The
other sample, 4294, is of iron-stained granite along a fault and contains anomalous
amounts (2 to S times background) of barium, lanthanum, niobium, lead, yttrium, and
zirconium.

All of the above analytical data, except for sample 4297, was furnished by Charles
E. Thompson, chemiist, U. S, Geological Survey. Sample 4297 was analyzed by L. A1
Dugaither, chemist. Directorate General, Ministry of Petroleum and Mineral Resources.

No mineral deposits of economic interest were seen in the Wadi Farra'ah basin.



The aeromagjietic anomaly is not large and may be due to a small fine-grained granitic |
intrusive that contins as much as 10 percent magnetite. The adjacent rocks are

rhyolite flows and breccia that contain very little magnetite. We made four traverses

on foot with a geiger counter across the area covered by the aeroradioactivity

anonjaly shown on the Hunting Survey maps but did not detect any anomalous radiation.

We recommend, further work in the Wadi Hayyan area particularly that part underlain

by the diorite and gabbro and along the major faults. A magnetometer survey of the

ring structure is also recomnended. We do not anticipate any major ore discoveries

in this area but the concentration of magnetite bodies and the presence of anomalous

trace amounts of peveral elements warrants further study.

References

Brown, G. F., Jaqkson, R. 0., Bogue, R. G., and Elberg, B. L,, Jr., 1963, Geology of

the northwestern Hijaz quadrangle: U. S, Geol. Survey f-hsc. Geol. Inv, Map 1-204 A. j
Johnson, R. P., ajid Trent, V. A,, 1966, Mineral reconnaissance of the Bi'r A1 Bayda'

quadrangle, Northwest Hijaz: ' U.' S, Geol, Survey Technical Letter No, 37,

: Uc.- ; lO 1.0^'': ?'. •'jV • "t I j-';. ?'.. t. V I L t ' •* i  I i. ;t .'il.'Uii i .! '-1 : Tuni'. iC

j-iit ru;-iv 1.: f i. ■ I'..' -iri i}:u L ^ : i ;
1

r;n'-L j i U ■-. iij ! :jcci-. 1.'; 't i i i. irhi-r t'ViV;'

foot. c coKuir; r \ r-" rc.^ : ■) ch-: i vii;>
. y -.c "Ofs or. tiu . ;;4iit.ing / jno ■> .v.i jro jnv rao? ■ t!-ii.

roccrfirir'Ui iiiiTju."" oui i,i •..ao i>1., i'.v.'y v. i : • C-rtice; •O'l.y foai ;i;u"l iiOsIa f! i.j
i y t-i<v UlCj'ir ;;idaiO i,'.' . .. .jcc ru..y:r l-y.-:U: i MViOi' o, ti...
viry tr'H. t:oi.. ^ a!so d'- ;i .'o .•.nl" .; hj.u.i '"V?' ' ;ci" Ou,. di, -.d.iV'.' i;k;S

i t i t i :.L L* '  . 11: (iw i."o:iC'..bilv ilior: oi ; :: -noiiVv i:- afv' t^l^■ c . morailovi;'-

ti :M\. arXiLulS ci. ■'i rurtiVil- ;.tu,iv.

llu' di j qo'Vjra./rL:; d, ad;. ] . virvo/ . ...■ ' '1, 1 o- , ■ ':io L-J'' .
1  '

uvd 'rrejjt 1 , I 'Od, ^ lil f. . of '<'s -i ' d ooy.o '
n:! laiiu^y ■ . , . 1 iij 0 : d, i . i. ' ''Orv'-o ; ...•of.t.j.coi ..ocr-v a-, a''.

ilu' !,or


