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P EFACE 

In 1963, in rcc pon3a to ~ rcquc ot fr~u the 1iniatr y o f Pctro lc~ 

· .:1 n d H:i.nor.:tl Rc courccs, the .Saudi Arabian Government and the U. S. 

"" 

Gco l oi; icnl Survey, U. S . Depnr. tr.>cnl.: of the Intcrio~- . with t he a pprova 1 

of tho U. S. ~p.:lr tmcnt of State, undertook a j oint and cooperotivc 

effort to u::.e p and evaluate the miners l potential of ccntr.:tl :;nd wes t e rn 

S.:oud i Arcbiu . . The 'rcoulto of thio prograo are be ing relc.:t &c d i n USG S 

open files in the United States and arc als o avnilablc in the Libra ry 

o f t he Ministry of Petroleum and Mi neral Re sources. Alco on open file 

i n that office is a large amount of ~terial, in the forc · of unpublinhcd 

r.l.D nuocripta, m.:~pa, field notco, drill logs , .nnnotatcd aeria l pho to­

ernpho, etc . , that hllO ro culte<.l from•othcr prcviouo 000loe ic WOt:"k by 

Saudi Arobi.:tn govcr~cnt agencies. The Government of Saudi Ar.:tbia 

c.::1ke s this infort.llltion .avuiloble to interested persons, and hac s e t 

up a liberal mining code which is included in "Mineral Resources of 

Saudi Arabia , a Guide for Invcstt.::e nt and Developoent, 11 publis he d in 

1965 as Bulletin l o f the Min~stry of Petroleum and Mineral Resources, 

Directorate General of.Mincral. Resources, Jidd~h , Saudi ~rabia. 
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Introduction 

TI1e barite deposits of the Um Gerad district, about 20 kmN.S0°E. of Rabigh, 

Kingdom of Saudi Arabia, have been investigated by Mr. s. K. Twitchell in 1936, 

Ir. D. F. Schaffner in 1957-58, and !r. VI. N. Maclean in 1958. Reports on the 

Hork by Mr. Schaffner and Hr. Macle<ln are in the files of the Ministry of Pctrolelr.l 

end Uil.e ral Resources and need not _ be recot.mted in detail here. Investigations 

we re r esumed in 1964 by Hr . Ahmed Shanti of the Ministry of Petroleum and Mineral 

Rcsour~s who has tmdertaken a detailed study of the deposits, including geolo£ic 

mz.pping at a scale of 1:1000. In September 1964, the writer \vas asked to evaluate 

the economic potential of these barite deposits. The follmving disrussion is based 

on the information available .in the previous reports, conversations with many 

Hinistry geologists, a field e~.mination of the deposits in the corrt;?a:ny of Mr. 

Sh~ti , :md laboratory work to determine the barium content of rocks in the Um 

c~rad district . 

Geology 

The ge <D logy of the lpl Gcrad district is COIJ1?lex, but the geology of the 

heart of the district, _which lies in a low range of hills having a northerly trend, 

has been excellently mapped by Mr. Shanti at a scale of 1:1000. lhe rocks of 

the district include granite, granodiorite, quartz diorite, diorite and various 

altered fac ies cut by dikes of andesite, rhyolite, and aplite. These rocl<s 
are cut by fractures and faults, some of which are fi lled with bar it . 
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The barit is restricted chiefly to a series of major fractures with a 

northerly trend and to other fractures oriented about 45° easterly and westerly 

t o t he · maj or s tructurcl tr~nd. Ori.ly minor amounts of barite occur in fractures 

o.nd shear zones perpendicular to t he major northerly structur3l trend. The barite 

veins dip steeply, generally 60° to vertical, and there is variation of dip across 

short distances along strike. 

Most of the barite veins occur in fractured granitic rocks near the base 

.of tl e hills. Some of t he thicker L>arite veins can be traced outward from the 

base of the hills to their dis2ppearance beneath the s and of the surrotmding valleys. 

The inner core of .the hills c~1sists of dioritic and and~sitic rocks that are mu~~ 

l ess fractured and cant~ only scattered thin veins and stringers of barite. 

The exposed barite veins of the district are generally narrow, one -half 

meter or l ess, but locally widen to as much as 3 meters . The veins pinch and 

swell along strike, nnd mapping of shafts sunk in the wider parts of some ve ins 

i.ndic'l tcs that the veins also pinch ond swell down clip • . ..., 

The barite is generally white to pink in crystalline masses that also 

contain scattered crystals of galena and chalcopyrite , the ··l atte r comm::mly altered 

to malachite . The barite also contains local :pods of dark golden brown j asperoid 

and black oxides of manganese.· The barite is sui table for drilling-mud with 

little beneficiation. 

Interpretation and evaluation 
l • 

The barite de-posits- of the Urn C£rad district are controlled by the fracture 

pattern of the host rocks. The fractures are assumed to be part of the Req Sea 

Rift System. The visible fractures are small as indicated by numerous narrow 

barite veins. 
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Chonces for fin <.ling bnri te bodies outside of the fracture system ore indeed 

noor bcc0use leakage of barium-bearing solutions f rom thc . fracture s int o tho 

surrm.mding wall rocks Has negligible . The barium content of 13 snr.1ples of rocks 

adj .:teen t tO <md 3\v~y from bari tc VCinS was· <.lctermine <.l (t able 1) . J3rc ccintcd V/3.11 

r oc ' next to a barite v0in contnine<.l 1 '-' SS than 500 ppm barium. This value i s much 

l oss than c>.rpc cte<.l if the mineralizing solutions had deeply penetrated tho wal l 

rocks. Only the late andesite and aplite dikes contained 500 ppm barium or mo!'e , 

but D1ese value s nrc normally expected in unaltered rocks of these t ypos . The less 

f ractured . diorite, grModiori te, and quartz diorite in the core of the hills m..Jny 

from the best barite veins also contained less than 500 ppm barium. Thes~ values 

al so are in the normal range of barium content f or tmaltered rocks of these types . 

The possible .tonnage of barite in the studied parts of the Urn Cerad district 

is small • . Mr. Shanti has estimated atout 100,000 tons of possible barite in VObiS 

not less than 0 .5 meter in width projected to a depth of about 35 meters (100 f eet). 

Much of t his tonnage is estimated to be in veins having the minimum width of 0 . 5 

meter \hid1 arc wi<.lely distr~buted across many square kilometers. Under the 

present e conomic conditions , this is not a geologic situation that is favorable 

to profitable large scale development. 

Recormrendations 

Further geologic examination of the Urn Gerad distric t is warranted. TI1e 

b.1 r itc ve ins arc structurally controllc..:d nnd sonc of the wide r ve ins c:Kposcd CN"! 

I H.;: Lra~ed 0 11t. t o t h<J ud:.! ' !) of th0 s ;m<.l covo n.:d v~llcys u<.lj~tccnt to the knoW~ 

J cposits . 

The re gional structu~ setting of the L1n Gerad district should be obtained. 

This can Le done by furthe r geologic . rnappin~ of the region at a scale of 1: SO, 000 . 

It has not yet ueen establisheJ \vhether th~ knm-,n barite veins constitute the 

heart of a barite· district or the f ringes of one that lies cent ered in the structu~c s 
. . 

~'1. the partly covered sur~oun<.ling area.. It is presumed here that the valleys in 

the rueJ.on arc structurally controlled and tJ'la.t more intense fracturing is part of 
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tle .reason for the development of these valleys. If this is so, then it is 

~ossible ·that more •. barite veins might be present in those structures, especially 

at ti1eir intersections. This particular aspect of the geology of the district 

has been discussed with ~1r. Shanti. 

If further regional mapping suggests that favorable structures have been 

located, it is recommended that these structures be studied by gravity measurements 

to determine whetlH.:r they con tain barite . The cow1try rocks of the nrca hnv a 

sufficiently different ~~ecific llravity f rom t he barite so that l arge bari te ve ins 

might be outlined successfully by gravity measurerents. Such favorable targvts 

might then be prospected by trenches, shafts, or drilling. 

It is strongly recomnended that l·~ . Shanti prepare a short reoort for 

publication outlining the principal features of the Urn Gerad barite deposits . 

The report .should include a generalized geologic map of the area that ca~ be 

informative when reduced to page size. Mr. Shanti has plenty of information to 

do this now. The report should be submitted to one of the geological journals 

that have wide international cirrulation, such as the Bulletin of the Society 

of Iconomic Geologists published in the U.S.A. Such a report might well attract 

intere~ in these deposits by a barite producer who might be interested in doing 

f urther work in the area . 

t • 

. ' 
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Table 1 

Barium. content of rocks in the Urn Gerad barite district 

S:1n:2lc No. Barium in 
~ 

1 Basic country rock *( 500 
2 Andesite dike 1000 
3 Felsite 500 
4 Coarse facies of felsite ( 500 

5 Phorphyritic syenite (?) ( soo 
6 L\rccciatccl wall rock adjacent ( 500 

to 30 em uaritc vein 

7 Apli t ic granite 500 

8 Coarse blue quartz phase of aplite ( 500 

9 Quartz diorite ( 500 

10 Jasperoid ( sao 
11 Sheared, silicified granodiorite ( sao 
12 Little altered gneissic granodiorite ( soo 
13 Fresh granodiorite ( 500 ..., 

Analyses by wet chemical methods by D. A. Brobst, September 9, 1964. 

All locations keyed to points on Mr. Shanti's map. 

Samples 1 to 3 at locality 1 

Samoles 4 to 6 near DDH-1 

Samples 7 to 9 near Stat ion 23 

Samples 10 t o 12 near shaft at vein with large jasperoid· pocket 
. ~ ' 

Sample 13 near last shaft • 

. ' , • 

· *( = l ess than 
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Possible deposits of bedded barite 

in Saudi Arabia 

In the search f or commercially valuable deposits of barite in Saudi Arabia , 

the possibility of finding bedded barite in sediwe ntary rocks should be checked . 

Large bedded barite deposits containing many hundreds of thousands of tons 

of ore suitable for drilling mud have been discovered and mined in the Uni~ed 

States c:nd Canada in the past 20 years. The beds of barite commonly arc various 

sh2.des of gray to black, very fine grained <.md very similar in appear<.mce to the 

cnclosir1g rocks. Chert, pyrite, and mang<mese oxides are corrunon associates . The 

heavy v.·eie,ht of the barite and the· fetid odor of hydrogan sulfide canrnonly released 

\hen the ... e beds arc struck by a hamrrer arc the best clues to tht: presence of bari tc . 

11m baritc-ridl zone in the large deposit at ?-fagnet Cove, Arkansas is about 60 

feet thid< and the individual beds contain SO to 95 percent BaS04• The necessary 

beneficiation of bedded barite varies ·by deposit from grinding only to processing 

by flotation . Rock containing 30 percent barite is considered the mini.mum grade 

~or beneficiation by flotation methods. 

Sequences· of siliceous shales appear to be the best host rocks, altlillugh 

some d~osits do occur in carbonate rocks. Many of the deposits are in sedimentary 

rocks of the geosyncl{nal facies. Few deposits are known in the shallow wate r 

platform facies . Sedirrentary units with evaporite rocks are not considered 

favorable for the discovery of barite deposits. ~Dst of the deposits in North 

··:-erica are in rocks of Middle to Late Paleozoic age, but this age relationship . 
is perhaps a coincidence that the prQ?er geologic host environment prevalicd at 

that time. 

The geologic quadraagle maps of Saudi Arabia were examined and from them 

' \;as compiled the following list of formations, from oldest to yonngest age, 

that might be examined-·for bedded barite deposits . 

· 1. A Precambrian unit described as sedimentary rocks interbedded with and 

ov.__rlying Sh::unmar Rhyolite that contains some cherty dolomitic limestone appears 

\.;orth an· examination (North,.;es t Hijaz quadrangle)' . · 

6' 



2 •. The Cambrian-Ordovician Ram and Umm Sahm Sandstone, undivided is described 

as containing chert and manganese in the. vicinity of Harrah al'Uwayrid. This 

ar a is definitely worth a check(Northwest Hijaz quadrangle). 

3. Tho Devonian J.:mf r:onnation contai ns micaceous shnlc md t .nn siltstone . 

Tltis tulit might h·wo baritu, but oppcars to l.x.; u l onr, cll :1ncu (W111Il n a: i{i llanla, qundrt aat f•.i(·) 

4. The Cretaceous Aruma Fonnation consists of limestone and dolomite with some 

siliceous beds. The presence of siliceous beds rnal<es this unit worth a check 

(Darb Zubaydah quadrangle) . 

5. The Cretaceous Tuwaiq M:luntain Limestone containing cream and gray lirr.estone 

and b own shale is a possi.bility (Wadi ar Rima:h quadrangle). 

6 . The Paleocene and Eocene Urnrn er Radhuma Fonnation contains lirrestone 

dolomite, black chert .zones and thin siliceous beds . This unit definitely should 

be examined. TI1c suite of rocks is very favorable, even though the unit is very 

young (Ja•vf Sakakah and · Darb Zubaydah quadrangles ) . 

. ' 
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