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SUMMARY

This is the third report on Wadi Araba exploration program, wihich concems
the central part of the area, conducted by the Mineral Exploration division/Geology
Directorate

The investigated arca covers more than 115sq ks and located between Wadll
El-Hassya and Wadi Duhel in the nort h, and Jabal Madsus El-Dahel and Wadi Fidan i
the south, snd from Jabal El-Marzuka and Ras Ghuweib in the east, 10 Jabal Hamrat
Fidan and Jabal EF-Minshar in the wess

This report covers the copper mneralization in two farmations in the central
part of wadi Araba The first formaticn is The Burj-Dolomite-Shate Formation which
embraces the lower copper mineralization honzon, and the second Formation 15 The
Abt-Khusheiba  Sandstone Formation, which contams the upper copper mireralizaton
[romecn

The mineralization of the lower horizon Qeeurs n the form of thin {iims of
copper oxides along the fractures, joints, and as pockets and spots on the bedding
siirfaces

In the upper horzon, the copper mineralizations in mest of the putcrops are
pately and not persistant, and oecur as nodules; veinlets and lenses with preen-dark
green colour

Dunng the fool prospecting, two areas with high copper mineralization were
discovered. A lol of representative samples taken from the outcrops and the drits
were chemically analyzed The resulis show high values of copper content and the
mineralized beds in the main horizon are also ingreased

The cosistancy and the thickness of the neralization in this area cotlil be
considered of high economic mierest, especially with respect Lo the lower horizon in
Folperhit El= Jarva-Jabal Marzuka



1, INTRODUCTION

1.1= Adm of The Report

The aim of the report is 10 @ve o preliminary idea shout copper mineralization
m the Buri-Dolomite-Shale Formation, to study the literad and vertical extent, and to
calry out o detailed nnalvses on these mineralizations from an cconomic point of view.

It is also aimed to study the previous activines carmied out in the area of
Kherbit  El-MahasWadi El-Inriva in order to evaluate the occurrances of copper in the
tr-Dolismite-Shale formation

.2 Localion

The area of study is located in the central part of wadi Araba, about 50 kms
couhesnutheast of Safi village and between Wadi El-Hassiva and Wadi Dahel in the
sorth ard Jabal Madsus El-Dahel in the east The arca covers more than 1155q. kms
(fig &2 ) and 18 hounded by the following coordmates in Palestine Cirid

w008 50 - 017,50
- 1RS,00-197,75
1.3- Topography

I'he investigated area is rugged, mountanous, and focally forms steep chiffs,
ail it is traversed by deep wadies. The highest peint s about 600m .51, and the
lwiest point is about 100m below sea level

In general, the folding axes are parallel 10 the main Wadi Araba direction,
which trends north-south with a little rolation 1o the wesl, excepl in sone places
Wit the folds are affected by major fauls

et e ot s ain wimdies e thae arca At Tosard Hhe west

Wl Ghuweib which is a main wadi Aowing from southeast 1o northwest uod hs
five tributaries, namely. Wadi Madsus, Wadi Jariya, Wadi Ghuweib El-Hamr, Wadt
Arshana, and Wadi Abu-Risha.

Wi Fiddan which Bows from the southeast to the northwest [t is supported by small
il s Woadi Madsas Bd-Dabel, Wadi Khahd, and Wadh Ratrva
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1. GEOLOGY

The study area s siuated along the eastem gide in the central part of wadi
Araba Thete ure large exposures of basement complex in thie ared. These eXposures
consisr of intermediate and acidic intrusives, sach a5 Quarte-Diore, Granodiorite,
Gramite, and accompanied by dykes erossing these mtrusons

2.1- Stratigraphy
The following rock formations are exposed in the study prea

1 1.1- Salib Arkosic Sundstone Formation, { Lower Cambrian)

It is the oldest formation exposed n the arc, which overhes the Précambran
bisement rocks with irregular erosional syr{ace

The thickness of this: formation ranges from 50m in the west to about 70m in
the east and northeast

The Salib Arkosic Formation consistd of sandstone, pink-brown i colour,
superimposed by thin layers of white and violet sandstone, medium-coarse grained,
chiracterized by cross-bedding and parallel hedding, especially in the lower-most and
upper-most portions of the formation. There are intercalations of shale, greenin
colpur, silty and nch i meca

This formation is alse characterized by scattered quarts pebbles and feldspar
fragments of different colours and widespreaded in the lower part

Due 1o diffierential weathering of well and poorly cemented sandstones, the
profile extibits numerous projections  and indentations, and abundance of deep
reddish-brown weathered colours, (MNimry, 1973)

2.1.2- Burj-Dolomite-Shale Formation, {Uppermost Lower-Middle Cambrian)

Ihis formation overlies the Salib Arkosic Sandstone unconformably, where o
conglomerate hed S0cm thick (composed of Fragments of igneous rocks with matrx of
sandstone) occurs between the (wo formations (east of Kherbit El-Janya)

Ihe formation s exposed all over the area and forms a set of hills The
masmmen thickuess is about A0 m s the porthern  part. and thins oot towards 1be
south, due 1o the paleogeography of the area Two sechons are taken n (BDS
lormation), one is in Wadi Abu-Risha (fig. 3). and the other is in Wadi Ghuwelb
(fig A3



The Burj-Dalomite-Shale Formation is subdivided into three members

n, Tayan Memhber

This member forms the lower part of the formation, and attains about 6m
thickness Tt is composed of sandstone, brown-heige in colour, partly violet, medium
crarned, thin bedded, interealited with claystone and shale, brown and green i colour,
fissile, silty It contains spots of manganese and copper in places (Fig. 5}

L. Nomayrah Member

1t forms the middle part of the formation. and occupies the crest of the hills in
the stutly srea with a 30m thickness.

Momayrah member consists mainly of delomne, and dolomitic-limestone, beige
1o prey in colour, dark grey 1o black, in places due to minerahization of manganese. I
i characterized by thin and fractured beds in the lower pan, and massive, vuggy,
wandy-dolomite in the upper part, whese the mineralizations of copper and manganese,
cxpoctally the upper two meters are traced i

v. Mannah member

This. member forms the uppermust part of the formation with athickness ol
abwel &m

It consists of siltstone, red-brown n colour thin bedded, with shale, dark
brewn and wroen moplaces, fissile, intercatmed with claystone, brown-black in colour.
and thin beds of dolomite, beige in colour, hard, sandy It 1% the main copper-beanng
hivrizon, nominated as the Lower Honzon (fig. 6&7)

0.3 Abu-Khuosheiba  Sandstone  Formation,  (Uppermost  lower-Middle
 smbrian)

The Abu-Khushaibn Ssndstone Formatron, m o stratigraphic  position s
cyuivalent to The Burn-Dolomite-Shale Formation In particular, the upper section
imterfingers with The Bur-Deolemite- Shale Tormation due to the transgression and
regression of the sea

The formation i fhickemng towards the south, while The Bur) Formation
tuning out in the same direction The (hickness of Abu-Khusherba formation in ths
arca 1 phout $0m

Abu-Khushesbe Formation consists of Sandstone,  beige-white in colour and
brown i places, very coarse gramed, and friable in the lower part, and fine-medium
wigined, froctured, shin bedded n the middle and the upper parts. These sandstones are
imercalated with thin beds of brown and wreen silty . shale.
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Ihe formation contains the second copper bearing horzon, nominated as the
Lipper Horizon.

2.1.4- Umm Ishrin Sandstone Formation, { Middle-Upper Cambrian)

Silistone hed iz the contact between this formation and Abu-Khusheiba
ferrination 1o1s ved 1o brown m colowr and © 25%-Zm it tuckness.

U dshrn (ormation consists of light grey o brown  sandstone, imedium
arained, thick bedded in the Tower pant, and brown 1o fed sandstone, coarse grained

massive. with local cross-bedding in the upper pan

The upper part of this formation s charactenzed by widely spreaded quarz
pepples. The thickness of the formation s morve than 250m in the area.

2.2- Sipructore and Tectonism

The studied area is situated mst enst of the main faults of the Wadh Araba nift
valley, ‘Therefore, 1t has been strongly affected by the main tectone, which is
responsible for the formation of the Wadi Araba Graben, The central part of this wadi

14 haehily faulted and folded
There are three major systems of faults acting in 1he area

East-west system wiich divides the area im0 major blocks  An exairiple for
ihie svstem is Wadi Dana fault and Wad Chuweib Complex Fault The faults of this
system are thrust faults and accompanied by stnke-slip displacement

Nartheast-southwest system which strikes about N4SE
Northwest-southeast system wiluch stnkes about NASW

Most of these two systents are tension faults, and are acenmpanied with othes
faults branching from them (Nimry, 1973)

There is no genetic relationsing between the faulting and the mineralization of
copper and manganese and all the faults are postmn erslization There are few fauh
planes filled by copper andfor manganese minerahzations These mineralizations are
introdueed into thiem al ler stage, due o percolation of mineral bearing salutions

The area is highly folded forming, in general, steep cliffs, and the general dip is
sowards the riff valley ranging between 4-15 degree to the northwest, Generaly, the
folding axis is parallel to the rift valley, except in fow places. where the folding is
affected by major fauls,
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2.3- Geology of the Copper Bearing Horizony

The copper mineralizations i the investigated area occur in two formations
The Bur-Dolomite-Shale Formation and The Abu-Khuosheiba Formation

1.3.1- Burj-Dolomite-Shale Formation

The copper mineralizations in this formation are kriown as The Lower Copper
Honzon  The mineralizations of copper, and locally manganese, are concentrated in
the uppermost part of the formation (Hannah member) with a maximum thickness of
Am

This honzon consists of about 0 5m of white- beige silistone, hard, thin bedded
gy and fractured, overlun by | 5- 2 5m of wreen- black, and in places brown-vellow
“lty aml samely shale intercalated with 05-1m of sandy dolomite, dark grey-hlack,
heed, fractured

in some places, as in El-Tarrva area, the honzon ends with about 0.5m of
darkbrown-black claystone. Two lithological sections are measured in ths horzon,
ane s in the southwest of Kherbit El-Nahas (Fig 6}, and the other 15 in Kherbit El-
Tariva il 7)

In general, the thickness of shale 15 nereasing wowards: the north and the
northwesten parts of the arca (about 3m in Kharbet El-Nahas)

The copper mimecadization is exist all over e horigon, with local eoncentiation
m the middle, and decreases towards the top and bottom In places, the mineralization
pencirales the dolomite layers (Nomaymah member) down to more than 2m asin
Khirber El-JTanva and Jabal El-Marzuka

The concentration of copper mmeralization, is confined to the shale and
siitstone beds, while the manganese mineralization s confined to the claystone (and
paa iy siliadime ) lheds Moy, 1073

The maneralizations oceur as  dissemmations pockets, and lenses with a
mnximum thickness ranges between 2-2 5m (3m i few places), also presents as fillings
n [ractures and bedding: planes.,

Phee miowi abundant copper mwnerals 0 this honzon are Malochite andd
Chrysogolla, with less amount of other copper minerals as Atacamite, Planchite;
Aeutile and others  The domimant  mangancse nuineral present is Pyrolusite with less
sigeticiant amount of Palomeline, Cryptomeline and Wadl

14



[ K burbet El-Jariyva area it 18 poticed thal there is o local copper mineralization,
with a wery low grade and thickness in the lower pant of the formation (Tayan
member ) 1t i confined mainly to the shale and dolomite beds

1.3.2- Alu-Khusheiba Formation

The copper minerahization in this formatien ix known as the Upper Homeon It
i exint i twie levels, the lower level and the upper level

e lower level represents n the lowermast paft of the formation which oocurs
immediatly  above the  lower honzon of Hannah member The level consists of
aindstone, grey o white, sometimes green-blue in eolour due to minetalizaton, very
conrse prnined-conglomeratic, fractured, and jointed This Tevel is discontirious, and
e thickness ranges from 0.5-tm The mineralization is sprended in the matrix coating
the grans and filling fractures.

The upper level s located o the il uf tha: formation, (about 20-25 [Fem
the bottom) 1t as the mam minerutized part in Abo-Khusheiba formation, and conststs
of sandstone, wiite-heige, in places pale green colour, fine 1o medium grained, thin
hodded The thickness of this level varies from 0.3-3m The mineralization occurs 4s
lenses up Lo few meiors; nodules, and veinlets, with darkgreen colour. It consists
matnly of malachite and cuprite Black spots and veins of manganese oxides are
observed in this level

These two level are discontinuous, and have been erpdded in many parts of the
Il
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3. PROJECT ACTIVITIES

The work in the study area started at the beginning of 1991, and finished at the
end of 1993 Butina limited time Feb.92-Apr. 92 and Apr.93-June 93, the work was

with the cconomic geology project

The sctivities are divided into the following parts

3.1- Office work

The office work comprised the fellowing activities

- Studying of all the previous reports and dociments about the area

- Preparation of the topographic maps of the area at scale | 50,000 10 be used in the
otfice and fiekd

- Preparation: of the geological maps of Khirbet El-Mahas and Widi El-Hamir a1 scale
R EERe

- Stuclving the arial photographs at scale 1:10,000 (o distinguish the different rock
formations, and to plot the faults and 10 check the office works in the feld.

Studying the satellite image of the area at scale | 50,000, and transfer the lineaments
on special map

- P'resenting a plan of work for the area including dnlling borehioles, pits and trenching
1o Follow up the lateral and vertical continuity of the copper horizon

- Preparation and classification of the representative samples; and sending them to the
lnhoratories for chemical anplyses

- Preparation and drawing of (he lithological sections which were taken in the field
- Writing a report on the history of copper prospecting in Wadi Araba

« Preparation of two fables aboun the main munerals of copper and manganese, ther
prurrences, chenneal comppsition ete;

Wrnmg rwir reports aboul the new dscoveries of copper mimgralization in Wadi
Arabia
! (

16



3.2- Field Work

The field work started in Jan 1991, and covered the whole area of study More
comprehensive work was carried out on cambnan sediments, especially The Bur-
Dolomite-Shele  Formation and in later stage, on the Abu-Khushesba Formation where
the two main horizons of copper mineralization were exisy

The topograplic maps of Hameat Fidan and Shoubak on scale 150,000 were
used as base maps for work Geological maps at scale 150,000 of Al-Quraygira (Jabal
Hamrat Faddan) and Ashshawhak were used Another geological map of Khirbet El-
Mahas prepared by the mining division at scale 133,000 was also used

Aerial photographs ar scale | 10,000 and sometimes at scale 125,000 were
ustdd to define the rock units and the capper honzons, nnd to correlate between the
different parts of the aren. The satellite image of Hamrat Fidan at scale 150,000 was
Also usged to study the regional structure and nature of the ares

The fiekl work was 1o define the rock units which includes the copper
mineralizations, to study their lateral extent and thickness, to teke representative
samples from the mineralized beds, and then to study the mode of ccurrences and
origin of copper mineraization

Foot prospecting was undertaken ui the mbccessible and the rugged area (lig &)
during the field prospecting, new discovenes of copper minerahzations, have been
found in the Ghuweib-Abu-Risha area, and in Jabal Marzuka area { Discovery of new
copper mineralization: Abu-Snoubar, Nov, |992)

The samples taken from  the cuterops (and from the dnfts in Jariya area), are
mast of them grab samples and part of thern channe! samples

17
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3.3 sampling and Analyses

During the field wark in the studied aren, a total of (136) samples were taken
friom the copper mineralizations i both horizons. These samples were chemically
analyzed at the NRA laboratonies to determine the copper percentage. Many other
samples were collected for the NRA Geological Museum, Hanbo Group and others

The samples are of two types:

- A total of (68) grab samples were collected in the begenning of the work from
defferent outcrops of the copper mineralized beds to determine the percentage of
copper (Tables 1&2)

= A total of (68) channel samples were collected from the mamn honzoen (Hannah
member ) Some of them were collected from the outcrops, and the others were taken
from the old drifts in Janys and Marzuka area, (Tables 384)

(R
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Tatsle No (1) Samples taken from Wadi-Ghuwerh/Mahash Arca:

Ca dANOO9H 0 1) 0173 280 1401 300
Cu JANGIOHF 540 012 480 192 400
[ Cu JANOTTHF 3 50 013.000 191 200
Cu FANDI2TIF 313 011.800 196 800
 Cu/ANDIAHF | 6 {13.230 | 496 00
Cu (AND)5/HF 3,24 013,100 192 560
' JANG22HF 4 98 012 000 |9g, 770
Cu JANOZUHF Ao | 012100 190 600
Cu /ANOI1HF 8 ) 012.200 189 030
Cu (ANOI2Z/HF 308 012,200 |89 100
{u FANDSEHF — 012 800 16} S
T Cu /AMOSEIHF 01,98 011,700 |56 8§00
Cu FANOSTHF 1.0 011,700 ]E'E'"._EU{J
Cu [ ANOSE/HT 142 013 00 |59 300
T -'-"'i.f.‘i[fr_‘-'-'.llfl I {158 U R 1891400
T Cu IANDBOE | A4 01 1 S |38 950)
 Cu /ANDBI/HF ERE 010000 188 700
~ Cu/ANDSZ/HF 0.02 012150 195 800
Cu /AN 192HF {60 013200 188 600
Cig FAM T3 THF | 3 3] 2990 188500
Cu /AN 104/HF 1 66 010700 188 200
Cu /AN 195/HF 780 010 150 188 550
Ct FAN 190/HE 0 90 010070 188 S30
Cu [TANIOTHE 502 H09 950 188 530
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Table No.(2) Samples taken from W Janya-) Marzuka

~ Samples ﬂn L ﬁlﬁiﬁnﬁmfﬁs
Cig FAMDLWHF ‘.' ‘.I'u ulz KK m? r.-m
Cu PANG L ASHE fhus 1 2. fud 143 ()
i AAND L THE 08 012030 193.%00
i ANDBHE p el 01350 1577 )
O fANOIVHE 177 012300 194,200
i u A AAENHE 3 TERIT 158}, (0
" Cu JANDYIHE | 57 012 260 193,330
Cin A ANOZRHE 0% 12260 191530
Ot fANOZWIHE 1116 012 230 149, 100
Cu , ANOGUHE 175 Lz, 230 1493, 400
Cn A ARDSSRIF 16,00 012 300 193,330
Cit AN THF 295 0LZ 290 194500
| CulANDGIMT 2.2% [ITEEIT |53, (80
Cii fAROHEF 8.0 012 5450 1905, G0
| CulANIAAIF |92 Ni2.A00 193 280
Cli AN L5 T &N {302 4iKh 41 IR0
Cu FAN L 46H): 131 12 400 193,280
Cit JAN L SIHF | TH 0Lz 00 164,060
Cu FAN | 8T 2.09 DL2300 144060
Cu S L HE ek {2, 306D RN R
Cu LA | SIVHF i TH 012 30 144 000
Cu /AN IS IHI | 41 01 30K 194 0l
Cu JAN 20 |50 U2 30K 19 B60
Cu PN LS | 1T 012 Ky [ 4 3600
Cu A L STTF 320 {12 3Kb [ G350
L AARNLSA T 054 (i) 2 30k _l‘.J-1-.DEII|
Cu fAM | S6rHE 2.1% {112 260 L#h, 060
Cot FAN | STHF 416 12 260 114, 0s0)
Cu AN |58 e 1] (|2 2600 194, Ol
Cu AN | SHF 230 {112 260 L9, 60
Cu AAM 6OHTE 0,74 012 260 144 060
Cu FAN BT 146 013 260 154, 060
Cu (AN 620 1.72 (12 260 1434 021
Cu fAN GV 1,40 iFl 2 ik 154,060
Cu (AN G 1 1,72 220 | 1M
_ CalANTRA I 1.8 TR f24d 270
 Cu AN 0.y 012 2an 194,20
Cu (ANINRID Y TRt 1S D
O FAMIOHT .03 03 A0 193,230
Cu (AMNZ HH 145 RN 157, %00
Cu IANTTLAIE 132 A Rt 1 l .l"'h ik
Cu ANZEAN a.2H 012 260 195 B0
o MM 1 185 ey —
Cu MO IF 235 Sl
Ll NSV I 4.1} =2 e
_ Cu (ANITTHE 4.6l 0115 G%n 194, 3080
Co AN HA % Tl f1% 2% 1444 MM
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Table No-(3) Samples tzken from Kherdn Hi-Nahns Area:

~Samples | Cu =z
9 Lot Tho A CENE S i o

Cu (ANOO 1 HF 67 (09 380 192 800
Cu JANOOZTHF % 00 goee0n | 192 600
Cu /ANOO3/HF 14 10 009 780 190,380
Cu /ANOO4HF 10 50 009900 190 180
Cu/ANODSHF | 3.13 009 580 191 800
Cu JANUOSHF 714 009 400 151 500
Cu /ANOOTIE 359 009 900 191 910
Ot JANCOS/HF 13.40 (09 900 190,900
Cu JANGZIHE 5 54 010 800 190 660
Cu (ANO2AHF 116 00% 800 [95 000
Cu JANOZSHF v 26 (09 900 191 400
Cu /ANO26HF 18 50 009900 197 3641
Cu fANOS4HF 1N 100 500 192 206
Cu /ANDGSTHF 003 010 800 194 400
Cu JANOBGHF 197 018230 |94 500
Cu/ANOGTIHF | 127 010 100 194 590
Cu /ANDGSHF i (110 430 190,700
Cu /ANZOOHF 542 009 700 192 300
Cu /ANZD1/HF 900 009 760 192 230
Cu JANZOLHF 183 001 60 192 100
Cu (ANZOIHF 423 010000 192 000
Cu JANZO4/HF 1090 (09 760 190 660
Cu /ANZ0STHF 0 70 009 900 190,900
Cu /AN206/HE 10,80 009 900 190,900
Cu /AN207/HF | 96 (09 900 190,910
Cu /AN219/HF 2 ad 010 &00 190,900
Cu /ANIZ0/HF 3 50 010 600 190 900
Cu /AN22 1T B 20 010 180 190, 000
Cu iANZ24/HF e

Cu /AMNIZSHF wmaaena . e b i
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Fable No (4). Groove samples from Jariya-J Marauka area (April & May, 1995)

o SampleNo. ] Cu % : ¥
Cu [AN2E7/HF 407 dnft no.2
Cu /ANZEE/HF I, 14 drift no.2
Cu /ANZEWHF il dnit no.2
Cu SAN290/HF 051 drift no. 2
Cu /ANZOHHE ¥ drift no.2

 Cu/AN292/HF 0,84 drift no.2
Cu /AN293IIF (.66 drilt no.2
Cu /AN294/HF |30 drift no 2
Cu JANZOSHE 0.4 drift no.2

Cu /ANZ9OHF 308 drift no.2
Cu /AN297/HF .16 drift no 2
Cu JANZIR/HF 11 50 dnift no 2
Cu AANZ9YHEF 3.59 end of W Jariya
Cu /ANIOWHF 493 end of W .Jariys
Cu FANIONHF .00 i JEl-Marzuka
Cu /ANIOZAIF 0B 1 El-Marzuka
Cu /AN3OI/HF .75 ] El-Marzuks
Cu /ANIOSHE L L] _ LEl-Marzuky
Cu AANIOSHE 3.3 ] El-Marzuka
Cu SAMIONHF | B4 T E-Marzuka
Cu FANIOTHF [.02 T.El-Marzuka
Cu /ANIORHE Y20 T El-Marzuka
Cuy /ANIOYHF 2,32 drift no. 3
Cu /ANI1O/HF 2,72 drift no.3
Cu /ANITL/HF 231 drift no.3
Cu /AN3I12/HF 1.12 drift no 3
Cu /AN3I1I/HF 246 dnft no 3
Cu AANIT4/HF i) drift no 3
Cu /ANITS5/HE 105 drift no.3
Cu JANI &R 501 drift no 3

~ Cu /AN T/HF 64 drifl no.3
Cu /ANI I &HF IS5 drift no.3
Cu/ANSIOHF | 210 drifino 3
Cu /AN3ZOHF 239 drift no |
Cu /ANIZI/HF 2 end of W.Janya
3
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3.4- Other activities
3.4.1- Economie¢ Geology Project

Under the sponseting of the EEC, a consuliancy services contract wis signed
in (19917 berween NRA and BRGM of Trance

The contract has covered the implementation of threc sub-projects, one of
them  is 1o update the carler techmeal-econgimie appraisal of the copper mincralization
i Wadi Araba

The wark in this sub-project was started in January 1542, but after two months
ol work, the stail of the project noticed that a-simple updating ol the study wald aot
lead 1o any little progress For this reason, the project was changed 1o & Target Study
and the begenmng of this work was delayed to Apnl, 1993 and endded in May of the
same vear The final report of the project was hamded in September, 1993 The report
cancluded the following results iand recommendations

A- The volume of copper reserves that were discovered up to now in Wadi Araba, are
not sufficient to build up a unit to produce copper because they are small and of

high cost
B- The price of copper {in the time of the study) is not suitable, and very low.

C- 1n tegard to the thickness and the grade of copper mineralization, the area of
K hirbet El- Nahas- Jariva is a promising area 101 Copper 0ccurrences

- To carry out a complete exploralory work, several boreholes should be cored m
Kherbit El-Mahas-Tariya urea This is will hefp to understand the depositional and
structural  situation, and mav lead to discover small basins nch in coppet
rineralizations as that the case presenl i bimna

3.4.2- Cooperation with HANBO Group

Hused on the cooperation between NIRA and Hanbo Group of south Korei
Phey took o lot of samples from the areid for chemical snalyses, wd proposed o
progran in Wadi Araba including one year lor exploration and 1wo years for the
feasibility study. lordan Goverment and Hanbo Group signed a contract at the end of
1083 1o carrvout this program, but nothing happened up to the time of this repon
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4. Preliminary Evaluation of The Deposii

he cvaluation of the deposit in this report i limited 1o 0 nsineled arca
(Bhirbel El-Janya-Jabal Mazuka area), which is bounded by the following coordinates
in Palestine gnd

S 0172.000- 114,300
E 191, 000- 197 500
It covers an area of about § sq, km, (fg. 9)

An exploratory program was planned for copper mineralization in this area
(Drec 1995, 10 undertake a complate exploratory work

The copper mnerihzation ocour i twio benzens, whichoare the upper horzon
and the lower hotizon

4.1- The Upnper Horizon

lhe copper mmeralizations oceurs in 1wo lavers, one of them 13 immediately
above the lower horzoen and in contact with it, attainihe a thickness between 0.5-1m,

Plus fayer consists of mediume-very coarse | somye places conglomeratic),
brown-whitish grey, well cemented sandstone, highly fractured and jointed. In places
where the copper mineralizations are presemt, it has green to deep blue colours. The
minernlizations become as coating, filling fraciures and as disseimnations.

The second layer lies in the middle of the formation (20-25m [rom the bottom)
ang attams o Unckness bevween (1-3m). [t is made of fine 1o mediam, grey to white
sandstone with  green shades indicating the copper oxide minerals The mineralization
prours  as lenses, disseminations and filling the bedding planes. and the copper content

s oabr (0 8%

The dominant copper minerals in both layers are Malachite and Cuprite, and
the hest rocks are sibcates. Porphyry fragments arg comman i this horizon, where in
many plwes the malachite appears associated with these fragments.

The mineralizations in both lavers are discontinuous, hetrogenuos and lens ke
or patchy, and are eroded in a wide parts of the area, especially the upper taver. For
this raeson, and becanse the copper content 18 very low, the hormzon 18 excluded from

the evaluaten

13
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4.2- The lower Horizon

The copper mineralization stans at the top of the horizon, with an avernge
grade THCrCAsas downwards, and pentrates the upper part of the dolemite layers It
copme that  the lateral disiribulion ol copper content 15 nol affected by the presence of
manganese, while the verical diseribution of copper 18 directly proportional to the
nanianese canten (MNimry, |97}

The predomnant host rocks 1n this horzon ang alumina-silicate, and kmestone-
dolomite  groups. Quartz and clavs are alse dominant, lron oxides as (hematite,
hmorite #nd geothite) are present, where foldspar and pyrite are present in negligtble
amoal

The most aboundant copp winerals are Malachite and Chrysocolls Malachite
accirs either disseminated of s replacement and filling the rock mass, I presents in its
soft earthy form (pale green colour) or as hard crysalline form (light green colour)
{ hrysocolla oceurs ks A morphous o earthy fotm, or 88 staiming in the frachires.

There are other copper minerals 0Ceur in this horizon with less amouni. such as
wacaniite, planchite and azunie

Rased on the prefiminary work and results in the areg which gives o thickness
of T oand Bn Average coppel wrade of 2 3% over on arcd of Ssqkm. The expected
copper ofe reserve is about 25 40 million tons and the expected copper conlent it this
ore is 0.58 million wons
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5. Conclusions and Recommendations

The resuhs  of the snalvses dicite that Kherbit E-Nahas-Jarys area i
promising and should be subjected to detaled investigation

In general the results of analyses indicate good percentages of copper i the
aren, and  continuity - of mimeralized beds especially in the fower horizon (Fur-
Moformite-Shale Formation),

It worth 1o menton that the upper horizon is eroded in o wide parts of the
ared, bt when it is not, the thickness, the copper content and the copper occurrence
of this honzon is not sufficient 10 be of economie value

The results of invesbgations carned out in the study area (Kherbit El-Nahas-
liriya aren) lave shown that the area is promisang and the fallowing conclusions cin
be raised

| AL the begrmmmg of the 1980, alot of field acitvipes were conducted in the area 11
includes drifis, pits boreholes and trenches, but withour any recorded decuments or
reports on the arca

2 The upper coppor horieon (Ahu-Khusheiba Formation) is not always mineraliscd
and eroded n many places

P The shabe lver {in the mmn copper honzon Hannah Member) in this ares is thicker
Vian the slede in the prior area It mcieases towards the north (fromim in Wad
Khalicd 10 about 2m in Kherbit El-Janva)

4 The percentage of copper content of the main horizon in the study area is higher
ihian e capper  coment o the plot area (58 groove saimples give more than 2.3%

AR AN dverage.

S In addition 1o that the upper part of dolomite (Nomayrah Member), which is in
contact with  the shale liver, has a good copper conlent (2.0%) with a thickmuess of
about Im in Jariya and Mareuka areas Also the last 0.5 m of Abu- Khusheiba
Formation has a copper content more than (2.5%) This means thar the main
harizon in some places becomes thicker and nitaing about 4m

The Tollowing recommendations are put forward

The track roads i he aeei should be reconstructed 1o be accessible awuin
In order to caleulare the reserve 1he lollowing is recommended

|- It 5 recommended to dnll & 2 boreheles 1o follow tp the mineralized honzon

2o s suggested toodig B- 10 pits 1o depth less than Tm in the mineralized beds near
the surface

3= 1t s sugpested to work - G nenches in the surfice minerbized beds

“ 1o follow the Copper hoveon, 4-6 dofts must be driven in Jabal El- Marruka ani
Fariva area Lo a switable deptl

- A prefeasibility study i recommended depending on the results

fi- AL st o feasibility study 15 ulso recommended

28
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