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Srv, anrc %'T n, Ac3U)or it\ 

AbC seva , Car ro, EDypt 

July 23, 1983 

Rc: Prcject Officer, MPGPP re: Contract Nc. 

Nz~s-O2Os-S-OO-303s-O0, IZ 2 

From: Project Coordirator 

Subject: First Bi-ivonthly Report 

A detailed imp!ementaion plan, as specifies ir. Art. IDI, wiL be 

prepared ourInc the weeF. beginninc 4 A.cu.t after PC returns irorr 10 

dav in the fielc with an EC~t.'i-. WorKiDn QrouJ. Or trat date, Contractor 

Bendix's L:aison Oiicer, jonn Burcer, is screc~aeo to arrive in Cairo tc 

work witr. the Resident Pro)ect Director. D_-. Larr, LEz.lev an PC to 

formiulate thE year's plan. Leoie\ arrives juLI 25. t woulc clearly be 

unrmeaninqfu2 ior PC to prepare a oetailec T.lan ioi tne wnoiE proiect 

betore obtaining contractors iput. however, tne followinm Report 

provides a workings pIar, of mineral exploration: of the EGSgiA, 

documentaion and aisseminatior. 

_ &ecause of recoqnized urgency ir. early formulation oi EGSNiA field 

tasks in sumort of MPGAP oiectlives, rune DulL. of PC time since arrival 

23- rias Dee; oevotec tc stucv f pubilsne6 and internal geologic 

reports on tne aoi manes, trie potash deoosits and gvpsum, beosits. 

Those tnree areas were ioentified earl\ by ECSf- Director Baha-, !ssawi as 

fit suzject for MPGAP efforts, and PC hlas worr ec close!\ wit. the 

appropriate cepartment neacs resoonsicle for the fielDpartaec scnecuiec 
to begin work on about Cctooer 1, 1983. LCS tt hai beer, most resc.::ve 

tc PC's sucestions for field and docum.entation ei orts_. Lore: lead tie 
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is particularly important for scriedulina orillir crews ar6 esuipment for 

tle diverse explorations. A fie]c tip, July 27-August 4 is to be made 

for drilJ nole sitin_, *3rC 9eologica] task piannir. Specific objectives 

are inclu4ee in t!)e following rarrations: 



.D2ioitation Flan for Go'cft£csits 

in the Eastern L- sert 

95 Gold mines worked in Pnaraonic times, 20th-century 

_n tec,-,nioues have sing9eo out & handful that have reserves
 
a :-t justifyimn the invest-ients needed to extract the metals
jiL 

economicaIl. Thes,- have been stuied and swmpled to such a degree that 
s']iffiient data alreaov exist to support feasibility studies. Further 
exc],crations under .a\ more tc thanare likely enlarue reserves to affect 
the qualitative results of analysis. 
Thus it is time to market the
 
well-studieb mines rather than to wait for new cata. 

This brief -.lan is predicated or, tne success of Government of Egypt 
efforts to mooift, their mining laws in a manner favorable tc tne
 
investors' interests. A recent Ministry of industry decree, when made
 
law, will dc 
 a creat oeai to iiberalize terms ol concessions, raising
 
pros.ectE for profits. 
 Control wi21 largely reside with tne Director of 
the Geological Survey. A concession oelti neootiatec present\: witr: 
AGRICO for sulpnur mininm along the Red Sea coast may serve as a model 
for future concessions, thus its completion is eagerly awaited.
 

The 9old deposits witr brightest prospects nave been explored 
intensely from 1964 to the present, stimulated ov a Russian-Egyptian 
cooperative program. By 1974, the\ na6 driven 1077 ir of exploratory 
drifts, 5245 ir of 6iamond drill-hole an6 2.,63 mi of test trenches. 66,092 
lump sam,.nies and 20b9 channel sanoles across auartz-vein ores had been 
collected ar assayec. Lormprehensive ceological an aeochemical mapping 
was &ne. Most results are in unpublished internal Ernlisr laruage
 
re:orts. Suosequent rifting, driiiinz, samplirm and mapping programls of 
the Ecyptian Geolocical Survev nave servec to increase mineasle reserves 
ar tc explore low-qraoe qolo mineralization in voiuminous altered 
wall-rocks. 'Tthse programs are continuing with two field parties, each 
oi about 30 professionals ano labourers, scheouled for fielc tas s on the 
gold mines in the working season from Octooer 1983 to April 1984. 



in the tollowinr table are the salient results of explorations, 

expressed as reserves ior several mines (blocked out by inclinec shafts 

and horizontal drives with channel samples on as close as one-ireter 

spacincs) , with averaqe widtris, ore craces of veins an6 tonr, aces: 

Golc JFeserves 

,me of Prover Probable Vein Width Ore GradeIe 


ire (Metric tons) () (Grams/ton) 

Uim Rus 6700 850 .35 11 Au, 10 Ac 
Atud 5500L, 14006 1600 .bb 13 Au 
Umri U6 10000 4000 1240 .45 24 Au 
Sukari 12000 6000C 32000 2.4 lb Au, 3 Aq 

dumps 2.8 Au 
ha ai1a 3600 1500 315 .23 23 Au, dump 

1E AL 
Barramii 8.4xlU6 1X106 3000o 4 to 14 4 Au 
Fatiri 70000 8000 .76 9 Au, 6iunps 

8 Au 
Se-mnna 17500 4000 1.0 11 Au 
Erediya 20000 50000 .46 13 Au 
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In nmany of the q_ artz lodes, it can be 6emonstrateo that the f-rinary 
ores are native cold associated with suliioes. Surface samplings in many 
cases sro very low values, whereas Ut1e ricriest specimen ore (an ounce or 
more per ton) occurred at 3C-45 meters Geotr,. At 200-300 m 6epth, many 
of tje veirs a ./t, aric .,terr-ve but few also lirated trie oecth of
 
early orkincs. us secorcar er.rJlcirent seems to hbve operated; trie
 
higb-_,rce ores fave oeen iaroely nire 
 out by the arcjan7s, whereas 
present reserves are in the thinner e)te:,naons of the veins. So thorougfi 
were trje eariv eXT-,orers tnat nicolerr r.etnods have faile. to discover
 
ma3or ne, 
 acid mines, tnough other nietals nave been iound. Disseminated 
gold in n-drotierfally altered wall-rocks does occur, greatly increasing 
tne total olC present, but tu oate, these ores have been disappointing. 
A few g/t have been iound ciffusec a few n..eters away iron the auartz 
veins ir,a&;art2z-CarLonate or a9aphitic all-rocks. To date, secorary 
wall-rock enr-icnment has been proven only at Sukari, tlnouar, the deeper
 
;.ortions of wail-rock:s aprrenrl%_ Larrer, at tne s.riace nave not been
 

rille. as \et. 

The ceposits are remote out readill accessable via the wadies. Only 
n'eaoer water-suoclie exist Oue to the thin and dirty chiaracter of the
 
aliuviLum. . niarn 
priorit nas Leen set or, vater explorations py the 
Desert Research Institute. In some cases, adequate process water 
supplies are .redictec for vat leaching zut not neap leaching. 

If these g.l6 mnes are to proouce signai cant returns, they neec to 
De mined at a rate of a few hunared tons per €-,, at leas t. 'iusmost 
mines have abort exlectec life. Yines in ciose proximitv cculd be 
consioerec as a group in economic evaluations, De usS sei-Dortacle 
plant racilities can be built. Thus it is oesireacle tc package all 
geological and samplinc data for eacri grouc of mines. The reprocuction 
of internal reports, laboratory data ana geolozic maps anb sections, 
requiring, hand colorinr, etc., would constitue a worth-wnile effort,
 
providin prospective investors with rull details at close to cost of
 
reprocuction. if tjiis amounts to several thousand dollars per package,
 
it will 
lim-Tit sales to serious investors.
 



--
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2ner are several- mediF aai I o 9hr, pr& ct 

0get low ofeJ0 efffIor ]6'be repiesented by a. page Jor 
* s~y mary tobe, of fere6 to anyn al maganzine asjvj-i'rq M g c,
 

i.nVe~Stilent auciences. Th e next~Ievel 'i s by, local, publiationo 
 u 
bi-ontl results4 ofexplorati.ons and~;,newletersigallngnew 


recounti ng pertinent~oicer works.' These can De mailed t0o 
an ~xe's ive '~4 

lsofminin-9, ar.ket'ing ano investient inter'ests in all countries. A'~~7f~: 
mali~ ti b qcopi by Bendix Field Engineering 1Cc,2<~ 

SLastly, oral. presentatiops kwill ,be made at: the semi-annual symposia~of the
Mierl, Jtroleum nd Gr dundwatei senesuFensenras Prograiii, prvdn greate 

4)Ceti e -ctemines 'under stud~ These mieetings will be advetise 
inte -~gz ~ nwle~~mentioned lt above, and a~tendance 

will inc-lude' as many foreign investors as can be. attractedtCara 
­

wela othe: public~and pri£va te sector of Egpt Proceeingsi willLe 2 -~<' 

Tne ~packag will be offered fo'Ethsae 

-ther tir,Ies. 1ne Staft of the Geological Survey wl -beavlbe or .Q- 4 ., 
'---~consultations,.ano for package customers, field inspetos~a e ~ 

'arranged. 
-- ' 

.The: services' rxte zEgytian invsten Auhoi~.P----u 

entties as the Economic, and Commiercial, Sections of' the 4U S. Thbasy will1
 
alocooperat in acquaintings investors wi th the procoue, trso
 

. ---- agreement and experience.'with investme~nt climate. 4' A 4
 

~>j<~ A-detailed, klan of field operatLions -in suport f the marketingsc e A-~~~ie-,c 

is bing developed, but ,cannot 'ecompleted until,, of at lea'4 inspection 
4444.4 one group of mines has been made, dui' a tripL, 9183 nmlJ 
.W,.4Atud,.ano 4 Sukari are scnjeouled f'rinspection, duigwhichrthe state O
 

knowledge will be reviewec andplans for wiork parties will 
 1e4i6. 

Sinc som of4444 t4~iese mines hav no en*xpoe neigon'i
 

earlJanuary 19844 wol egiedt44s~elce .44ap~a 444444 

nh-~srtp~ willra o rehwill hae eachb oneecessary 
4 4 'iy he-d'.'i.. 

4 .44. 
~l y e p l i g a t mb r ,s , ~ e n i a v e t i l a t : i o 4 4 4 f a i ' l t' ~ t o m a k , h , ~, ~4 4 4A 

, ~' o e c d t . e s 1 
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Lonr-ramE- prospects of aevekpiir the ool6 nne will requi re 
amvitional explcoration cork. in some cases, e>A:entconE of krio',n veins or 
wall-rock zlteration zones will be coLe-oril]ec. Tije urndergroun6 
worLflCs ravE never been usec to Gain access tc wall-rock ores by short 
6rI-noes. The seccrrr1enr.crert h potiee r eeco to be tested, bot]­
for ur< oc jar- ioces narren at tne surface, aric for wall rocik ores 
trjat a.e weak at tnje surlacE. Sone of these tasks will be beur, in 

Sact;aqe preparatlon car. bc-9in inmnediately. 



E'laoi taon of Potash besourcvs of _Lpt
 

'Ine geological sur ,eys of L-ypt arid the United States have collaboratec 

or: a stuov oi 9eophysical Ios of wells penetratinc evaporite iormations of 
the Gulf of Sue, w.tT-j tre oc -ect of aocatinq mineral 6ep sits of coimercia2 
inte-,' sr. >,era: correlataLie radioactive bec6. suucestive of ctash. 
occirrence will Le announed soon in purlications o botL aaerjciEs. 
i.resentatior, of 
ute data will also be made in January, 19b4 at the 
Sem. -Annal Revae oi I'ZPGAP, tue ,yinerals, Petroleum anc Groundwater 

gsess-enr i-roqram. This is an investor-orientec development prograal of the 
Egyptian Geoloical Survey and Mning Authority, tije Egyptian General 
Petroleum Corporation, the Desert Researcn institute and tne Remote Sensing 
Center, sbor:sore D: USAIL, Cairo. 

Numerous oil wellE an: cry holes penetrate trie tnick, extensive Miocene 
Evaoorites of trie Zeit and Soctn Giarir, Formations along the west shore of 
the Guli of Suae. .:eeaE tiere are outcropE of these formations, triere are 
no outcrops of potash, b\ re-son of its nioh solucility and Oecause of the
 
deez structural configuration of 
the basins ir; which tney were deposited. 
Tne salt oeds of the Soutr. QariL Formation are the sealing iayers over most 
of the petrolem.reservoirs. Out of several hLIndred holes studied, more
 
than 40 have been logged 9eophysically in suiticient aetail to permit
 
tentative i6entification of sylvite (KCi) and otner minerals of interest.
 
In aocition tc rir resistivit;, criteria incluoe:
 

i. 	HiQ, sancta rav intensity, caused by h'.0 concentrations in thick rialite 
(NaCl) beas, characterized bv conrasting: 

2. 	 lower sonic velocity (4/t -74 if pure KC! vs 6/ for Na'l) ano 
3. 	ioier aensity z 1.86 vs. .03), out at, 

4. 	aosence of water of crystallization ( N:NC- vs. Nzl5 for Do!yhalite, 
45 ior kainite, or 65 for carnallite with / 1.57). 

KO 	content varies from 0 tC b3% as gaTrna ray intensity increases from 0 

tc 500 API units.
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One of the most attractive potash prospects is to oe founo in tne 
uptger,:ost salt of the Zeit Formation, which is otherwise mostly composed of 
alternatinz anhydrite and shale. Fron ?ecpri,--icjJ loas of onshore or 

nea-srnor= w~iis, it iE iound as follows: 

(N 

z Ct
41 

N CN
r--4 

r--4 

Depth N N(m) 39L 519 211 '3b 352 385 

ThicKnesE 4 4 3.5 7 3.5 3 

Depth 405.5 525 217 446 256 390 
Thickness 4.5 4.5 4 3 2 4. 

The average total tnickiess of triese two beas is 7.& .. They exteno about 30 
kit, in the NNv,-SSt direction, more tnian 10 km L-'%. 

In tne 5th salt ied (fron, tne top] of the S-uth Ghari, Formation is 
anotner correlatable radioactive unit: 



4j 

NO -4r-4 


C? Er 

DelJ (w; 2725 130a6 664 925657 128u 
hickness 45 25 6.? 18 56.5 20 

!etr. 417 623
 

Tn cKn.-.ss 
 12.8 

Deptf, b15 995
 
Thi cknesS 23.5 10 

In 14 nc.ie, tnE average thicKness of rhis potash bed is 23i. 1: extencE 
aoou'c 60 c)% 15 Kr.. 

One sidE-wall core has been obtained fror a potash bed ir an offshore
 
well, comoosed of about 45% sylvite and 55t ha'ite, (K,C 24%). 
 All of
 
trje logs indicate sylvate nmixed with halite, as usual. 
 Carnallite (KC1, 
NcgCw,. 6h0. and 1olynalite (2CaSOC, 4 , areVJgCSO K2SC4 .2H20O 
alsc sucqested D trie data. 

To verir uje resource, a corin.- prograi aims for preliminary results 
beicre trie 1964 tEK-L_ meetinc.. Tne first drill site is near Ras El Behar 
Nortr: Last 1, to samole ano test tric shallo , layer at 252-358 rr, and the 
layer at 925-94-.. Mineral ioentiuLcatior and cremical arnaisis will be 
conOuctec, a)ong witi detailed oeommysica lcmcir. A second site near Ras 
El benar 6 may test tn°e abilitV to project existinc oata some distance, 
seekir, 
tthe same beds shown at 664, 623 and 995 m,, totalling about 45w of 
apparent potash. A third borenole coulc be drilled near well Gebel El Zeit 
2. This is tc investigate potash at 425 n.in the upper salt bed of the Zeit 
Formation and trie very tnick unit at 130b-1333 m in the fifth salt bed of
 
th-I South Gnarib iormation. 
A .ourtr, hole could be drilled near Urr Agaash 

1, wriere 56.5 in of lower-grade ore occurs at 65-n,. Total estimated drilling 

neecs are 3950 m. 

25 

http:cKn.-.ss
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Market considerations maN be overshadowed by favorable factors: the
 

potash beds are in excess of 3f. thick at 6,eiths of less than 400m; they have 

such 9eographical 6istrioution that an ideal seaport mine site can be
 

selected ior ecoromic proces-sing, iaterials hanoli and marketing. 'The 
cepositE unoerliE Zeit bay and Jemssa Bay. Thus a conventional roof, ano 

pillar or lorqAall mine could Le acceE:se6 by a siaft, and processed or raw 

minerals coulc be iaced 6irectl or, board ship. Alternatively, t-jere are 
outstaninndeposits9 at reasonable oetrs icr solution minimc. For example, 
at 664n at kas El Behar 6 is an IL w bed, possibly suitable for either 
2oriventaonal or solution mining. Elsewhere, tnere are several thick units, 
so multiple mine or well completions are possible. Labor and energy are
 
creat ir E-qt. The proouct. of a well-o__aned oueratior, ma', co-npete 

favorably witr, most cf trie world's sources riot so favored. Egyt's potash 
import re-uire-.ments nave been increasin9, and use ill grow faster than 
otrier fertilizers. 

Several pLoducts could be made at a single localit\. Egyct used to 
export salt produced from Mediterranean evaporation pans, out now Varely 
satisfies its own needs. Rock salt deoosits of the Gulf of Suez include 
pure white translucent crystalline halite reaoy for oiarket or refinir. 
Salt and potasr, coulc be mined tnroug the same shaft. There is aDuricant 
solar energ for evarporaLior; ano ioeal topographic settings can be included 

in site selection criteria. Pnospnates are beinq mined on the Red Sea 
coast. There are vast deposits of gypsum and limestone availatle nearby. 
Sulphur is piesent in sone- cil wells and a mine ir the area, and il 
encountered in any exploration, it could re Droaucec for acid-maKinc or 
direct marKeting. Magnesium salts are aiso, like!%to De found ir. tJhe 
evaporites. Cost-starin amonc cnoplemrentary mininc operations can make 
them all more competitive. Tne Rec Sea coastal area has great potential for 

Oeveloping chemical and fertilizer inoustries. 



Althougi, apparent reserves are about 40 billion tons, no proven nor 

probable reserves have beer, 6&e,;onstrotec. (Jne consultant dcubts that sylvite 

(K21) will be found, predictinc sulpiates, but trie one sidewall core 

substantiotes tre interpretation oi ceoo zhical logs. It is considered vital 

tc a s~ee6\ proimotional activit%in th\ c ormo.t\ area to aet some samples 

or....i oeiore tne first M-'GAIT Serri-Anrual meeting, to prove both the 

quality and quantity of the reserves. 

iPC6rillinc in tnE Eehar area.as production wEclls ?as El Northeast 
iney nave coml-]etec. Nos. Jand 4 recently, and will drill No. 5 shortly. The 

ne', loos substantiate our first potasn target, while hole 5 presents an
 

opportunity for early samplin. by sidewall coring. A cost estimate has been 

requested, witn L]SY.j painz in 6o]lars. Ceophysical loas cost $2.56,m.,
 
while cores cost 31-5 each with a SI.2/ni 6eptri c:,arae. Cores are obtained
 

in strinqs of 24, wit, a run takinc auout 4 hours. If conducted at about
 

1000 ir.,loacin: woul6 cost S256u. Upo irmiediate interoretation, one or two
 

intervals ma be pickec, tozailinm azout 25 n.. Four sibewall coring runs
 
would recover 96 cores a: 25 n szacino for Sl2uu plus $16,6UL. Ric time for
 

a day is a.out $22,000, thus total sampling costs may be $40,000 for Ras El
 

Behar NE 5.
 

Continuous core samples are an eventual necessity tu prove mining 

tnicknEsses, to get averaqe chemical cmu-ositions, roof and floor lithology, 

mechanical properties anc the comositions of possible salt-mTining horizons. 
GK cost estimates have beer, reauestec. lentatively, they believe it may 

cost 315U,000-200,000 to core 651 of trie rock to 800 m ($25b-3bu/n) . If let 

to bid, 1 believe wire-line corinc tEcfrniques woulo lower this rate. Since 

U.S. equipment is used oy contractors, pam-,ent is in dollars.
 

In the meantime, ES.14 arilling capablalities are going to be pusned to
 

their limit, witr tne objective of sar.lir one or more prospectE at less
 

than 500 m depth with the Zif 500 mobile drill. Oil-nased mud has been
 

rejectet as infeasible, but we will learn how to use concentrated brine as
 

circulant, thus avoic.ino core and hole erosion. Tne staff will visit the Ras
 

El Behar area to select sites and depths suggested by the oil well data.
 



we will also exantine tre Mcnce{ eva- orites e>:.oseo on Gebel Zeit an5 Gemssa 
anticline, ,itri a view to cstablsnjin 6rillale t~rirets at shallow depths 
on tre flanks of those folds. No one has p:eviously correlate6 the surface 
(mucn 6iscolved) itrj the Lu;suriace, but this is beiieve6 to be the best 
wa, to find oceposits at minlMuv depth, projectirq them up-oi from levels 

After tre cost-savin- measures have been fully, exploited, it still may 
prove necessary to either contract some ".zeec (1000m-range) coring, or to 
acauire a drillinc-ria capable of the job of blocking out ore. This work 
could be a negotiable part of any concession contract. 

An inlorTation packags iaa alsc oE prepare6 for t-e potash 6eposits, to 
be sold at near cost to intereste6 parties.
 



jp]oratio of Gsuni _esou ces o f.Lj t 

Inere are seve.:al 6eposits of gy;psum that rave potential, either fot use 

internal to the courtr, or for export. I propose to augment the sparce 
written record of tmrTse 6eposits Ly e>.a nig them durine field trips to be 
hel6 ourinc 19E.. AzLroriate dra]In: an- sampliry programs will te 

developed according to the firidrics. 

Of highest priority are Gyr:sUr deposits of Micmene age exposed 
at or near the Red Sea coast of Eastern E_-ypt. The proximity to excellent 
harbors that can be oeveloped into mineral--.andling facilities is the main
 
criterion for priority of tnese deposits. The site advantage will be
 
enhance_ il potast, and salt 0eposits are exoloited in the same area. During 
July 27-30, the Egyptian Geological Survey and ,lfinino Authority will conduct 
a fiel tri to: investigate suriace occurrences at Ras Gemssa and Gebel 
Zeit, where nvdrated Zeit formation teds are e>xosed. assive ceposits wil! 
be scrutinize- for the occarrence of limestone and snale interoeds, wrncn 
could influence the economics of ore handling, and may determine whether or 
not a shippable product can be made without beneficiation. A core-crilline 
program will be laid out, to test uniformity, to determine necessary oeptr:S 
of strippin%. and the down-dip extent of hydration, wnereupon tne resources 
can ce assessec. During July 31-August 4, similar work will b- done at Wadi 
El Gamal, soutn of Narsa AlaIT;. 

Or, a suoseauent field trip, to be completed in Auqust, we will visit 
several Miocene gypsum occurrences on the east side of the cu!f of Suez, 

includinc the dormant mines at Ras Malaab, Wadi Carantal, El Shaat and 
Dhabab. in the event tnat port facilities are not ouilt or. the west coast,
 
tnere may be potential for exoanded production or ne; mines in this area oi 
the Sinai, in order to take advantaoe of toreign marKetino opportunities.
 

A two-day trip will be made to the gypsum deposits lyinc between Pleistocene
 
beaches of the El Haimna-. area, west of Alexand; ia, and at Rersa Matruh. 
These have been mined to some degree, exposing impure gypsun beds of about 1 
iT thickness. Reserves are sufficient to support an export operation 
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if handling could be 
arrar.ed in this port-less stretch of coast. 
I would
 
have arranoements Made to visit the El Alamein oil shipment facility,
 
wiereat tankers tie to a buoy in mid-sea, and receive petroleum via pipeline 
delivered to the buoy. Similar handling of s ~urriec gypsun could be 
contriv ed, io]]owinc coal loadino pL oc-dures. ris ne , technolocy could
 
maK e tLe remcote 
 L' har;-,an Oepcsits sud6enly com;tetitive, alttout-h it is
 
lar~el, of agricultural or cement 
 c ade. 

Another Drospect that can be examine6 is the thin gypsum crust founa in 
ivorthern B-auirat in tie Eavouff. Governorate. Tne strippable nature of this 
crust makes it potentially useful for agriculture in the Nile Valley. I 
will research tne fertilizer industry. Depending on the local needs and the 
physical problems entailed in excavation, processinz an tran:sport, the 
deposit ma\- De wortt, advertisinc as a leas-Ile eno-;r-rrise. lr. simrilar 
iashion, aeposits einc exciolted at beni Suei and Girsa, in the Upper Nile 
Valley, will ne visited at tne first ocportunitv. 

http:arrar.ed


Gyps un I:servev 

Name of De .osit Proven Pro able ThicKness Lower Grade 

(metric tons) (W) (N) (R CaSc4 nh2 0) 

FayouITI area: 

Qarret El Farass 4.2 2.9 
Buouirat 2.1 2.0 .20-2.3 .20 62 

V. of Alexandria: 

0ravic, 86-96 km 2.5 1.5 .20-4.E5 .7-5.5 79 
Flagiff, 100 km (extensive) 1.5-10.0 1.5 92 

Sinai near Suez: 

Ras Maiaab 21 40 (200 possible) high grade 
Ballah 1 

Gharoanyiat 6.6 5.6 
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Detailed surf ace geologic mapcinpc is to follow promptly upon completing 
a reconaissance of the Red Sea coast arc-as. 
 The most attractive areas will
 

be napped at about J:1,OQJ scale, preferably on blown-up aereal photographs, 

with particular attention paid to beds that would contaminate the gypsum, or 
that may serve as iarkers to be found in drill-cores. Nearby plant-site 
conditions will oe map ed in simiaar oetail, and drill-nole locations may be 
altered to suit conditions found. This work needs to preceed drillina by 
some weeks, so should ne scheduled for late September, 1983. Trerches may 
have be cut to expose the rock adequately. The purity of the deposit and 

ease of excavation -,,ill be determined, largely by this work. 

A core arillino program will be executed at at least one prospective
 

site during the l98i-1964 field season, such as Gemssa or Gebel Zeit. Drill 
sites wiiJ Le arranaed at atout 100 n!spacing along, pro'files in the dip 
direction, with shallowest holes exploring the outcrop to the base of gypsum 
(annyarite or some other litnology), and deeper holes ir. the flank area 

where snale or iLmestone ma, cover the gypsun.. The extent of gypsu, with 

depth and aowndip, where nydration is always incomplete, must be determinec 
to verity resources anc to plan the mininc. Such a program may De extended 
to subsequent years and to other deposits. Whereas gypswi is easil\ drilled 
witrj water, core recovery may be incomplete in weak materials if ordinary 
tools are used. The triple-tube core barrel may be cost-effective, because
 
100% recovery, would elirrinate need for geophysical logging. If halides 
occur witr, the gvsun, saturated brine may serve as circulant. 

Core-logino.proceaures will have to be established, as well as
 

sampling, storirn and transportin arranqenents. Laboratory analysis of the 
aypsum will be established. 

Wnile exploration is progressing, a market study must be unoertraken. 
The Egyptian fertilizer needs have been projectec to future years, and many 
agencies are prepared to advise us on local market potentials. Since local 
cement manufacture is increasing, so will the gypsun ingredient.. World-wide 
markets for rau or beneficiated gypsum need to be investicatec, sc as to 
perceive the profitability of mining ideally-situateo hiqh-Qrabe deposits. 

Agency assistance will be soug,,t for tois work. An information package will 

be prepared. 
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Eapaoration annd nrketinq other Minerals 

Egypt has other resources that could attract fcreign capital. 
I list
 
here some trat seem promising and wortt, pursuing further than the Geological
 
Survey, has developed 

tMi nera2 

1 n-'arintalun-,Niobun 

Gold-Copper-Nickel 


Copz.er-Nicke2-Cobalt 


antalum-Niobiun 


Ilnenite 
Zinc-Coppe-Lead 


Uranium 


Tin 


Phosphate 


Limestone 


Coal 


Glass sand 


Nephyline Syenite 


Dolomite 


tnem. In rougr 


Locality 


Abu frabab 

Abu Sevayil 


Gabbro Akarem 


Mweibi 


Aou GnaLaya 

Dbm SantuK £ 


UnTUSamuki V 

Wadi Rusneio 


El Erediya 


Wadi Nugrus, 


El Rusheid 

Abu Tartar 


Numerous sites 


1 onara 


Zaafarana 


Near Red Sea 


Gebel Ataqc 


oroer of priority, they are:
 

Cormrents
 

52xlO61 ore, .11% Sn, .03%Ia 205 

S03%Nb205 uncer negotiation
 
85,OOOT, 162/I Au, 2.85% Cu
 
500,000a ore, 1.52%-u, 74 1Ni, .14% Co
 

30xi0a ore, Ui7%Ta-c5 .009k
 

Nb205 IN25
 
20x106 q ore, 36%TiC2,et. problen
200,0001 ore, 10.3%Zn,l.l%Cu,2.3%R,
 

2900a ore, 21%Zn, 4.5%Cu, 10%Pr­
85,000a ore, il.8%Zn,l.l% Cu, 1.61 Pb
 

45,00=1 ore, 21.bZn, 2.2%Cu, 0.5%Pb
 
27,400T ore, 25.5%Zn, 2.2%Cu, 2.7%Pt
 

64xi06' ore
 

bXlO6 ore, .25%U3C
 
impressive placers
 

" ,'
 

10 ore, costly infrastructure
 

l1raence reserves of low-tic rock
 

2 0Xl0E, sub-bituminous
 

homoQeneous dune deposits on coast
 

Glass ninutacture, Al source
 

High Purity
 



The first seven listed are all ir ophiolites or strataforj,volcarics of
 
trie Red Sea Hills. Thoogh rich deposits nave been found, large deposits 
have not. fbcause an economic deposit of massive sulfide could develop into 
billion-ollar status (as can the non-metallics) , long-range exploration 
efforts should be directed to t"hese in preferece to the cold mines, which 
are in tJe miia-aon-colar cateaory. It shculd be urderstood that thje Cold 

mines have proven reserves, whereas thie explorations for massive sulfides 
may require years of invesumient in exploration efforts, without guarantee of 
returns. My personal feelirn is that major finds will be made if a stea6y
 

exploration prograr is instituteQ.
 

PC has not contributed significant input to the planning of activities
 

of the other three GOL agencies, believing that priority belonged to the
 

EGSM. needs. Whereas a temporar_ office was provided for PC at E-SMA, lack 
of activity at DRI and RSC, in contrast tc planninq fervor at £GSMA,
 

contributed to trie emphasis or, the latter's functions. Once Resident
 

Project Director (RPD) iE on oarc, a Detter distrioution of effort will be
 

possible. 
The vital functions DRI naE tc fulfill, namely water-finding to 

make any ineral exploitation feasibie, will shortly assume high priority 

for PC time, while RP:D applies his skills to the RS, planning. 

PC nas had several meetings with EGPC and its subsidiary GPC for
 

planning their long-term contract work and for collaboration with EGSMA on
 

the potasn explorations. recognizes needs imuterse inPC ne to himself the 

tecnnical field oi petroleum exploration ir, 0,Vpt, since na'.or expenditures 

will nave to be aeciced upon their merits, ratier than solely on EGPC 

decisions. For the meantime, PE hussein Kameel and his staff are content 

ith the Aeroservice Co. performance on tneir contract - output is expected 

tc be on time, during about DecemDer-Januar\y. P intends tc push for early 

data on tne basenrnt confiuratior, in the vicinity of the newly-discovere6 

basin SE of Cairo, as it will bear on decisions of alternative contracts,
 

for seismic refraction profiling, or for a stratigraphic test well. The
 

latter has been estimated b Dr. Garnal Hantar to cost $6-10 million, so PC 

feels ne will need to aelve into the tecnnoiogy of ceep coring, possibly 

assisteo by a U.S. consultant, before such a well is let for competitive 



bicdirG. Aplzparently, ro one rhas used wire-line corjro in B 
 Lypt,
a methob 
that could shorten the drillin time greatly. On trie field trip, PC will be 
seeinq Most of the rock units to be expected in such basin.a If costs can 
be minirmizec, other ro-Nioration efforts could re undertaken ith Honey 
saved, remaiinng it.hin tne S6.5 illion committe6 to EGFC. 

lncidentali , GPC has e):ressed some proprietary feelings about 
scientitic aspectE of tUe potash djsccverj , locical because the deposits are
 
in evidence in their own .elis. The cooperation atnosphere is beingc 
6evelopec further b- Doint attendance during the July 27-3b part of the
 
triL, when we will aiso be CPC guests at Ras Gharib Camp. 

Three consultations have been reld at DRI with Director El Snazl%. Tne 
general Flan of groundwater exploration has oeen central to discussions, but
 
drill-tic s±ecifications have been tne most difficult to finalize. 
First of 
all, DF2 coes not vet snare EL-Y.'s sense ot urgencV in uresentinc the world 
a picture of feasible mineral invesznrnts, for tneir initial efiorts of the 
193-1964 field session cic no: inz-uoe drilling, without wncn water 
resources cannot be proved. 
 Ii needed, they would contract the drilling.
 

PC is ijTaient to qet drilling capanility intc DRI hanas. Their little
 

rotary rig is broken down, thougri their compressor is operable. Just what
 
to specify tor rig requisition remains problematical. Dr. El Shazly wants a 
big ne American rig, capable of 1500 ft holes. Practical problems to bE 
surmounted before PC will oe comiortanie ir.tne oelief the ric 
car. anc will 
be properly maintained include: ]) aLmost lac:total of machire-sno: 
facilities at DR!. ieTey can probablv not oc much beyond simcle automotive 
raintenance, 2) lacK of cualifiec mecranic, trained 1,ineav,- ea-irp.ent and 
driliing 2r particular, 4) iac}: of a oesignated drillino-6eparu-tien: engineer
 
to leac the work of equippinc and maintaininc a ri., 4) unwillin nesE tc
 
buoget sufficient funds annually to i:eep 
a bic rig running, 5. aeneral lack
 
of experience in Egypt with American rigs, a natural bias tcwards Russian
 
equixtent prevailing,still. PC is currently worKing to establish, within
 
buoget, a drillrig of manageable size and complexity, together watu
 
machine-shop equipment, possibly truck-mounteG, to permit maintenarce. 
Communication has been hampered by the frustratinc 
telephone system, causing
 
failure to meet tor discussions or some occasions. 
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"Ahenoffice facilities at EMMA and DRF have been installed, better
 
information flow should result. 
 &,ui, nent ior the office, less air
 
conditioner, telex and telephone, should be installe6 by Aucust 15.
 

Other conii-.o6ities protureien: 
work has been stalled waiting on two
 
6ecisions: the drill 
ric and x-ray iluorescencE equipaient. Specs are being
 
written for iFE's for all but those items. wher Dr. Leo Packer returns, to
 
Cairo July 25, nis nel: at 
NRC will be souont, in order to convince ECSMA's 
Dr. Gad tc do witnout the X-rav fluorescence zear. in-tead, I intend to
 
otfer him a new 
DTA to replace their old inoperable, Hunarian aear. That 
has oeen a vital tool for clay identitication, and I am, confident that a new 
one woul oE well useC. It it takes soe more weeks of neaotiations or. 
th-jose tro urcertair,ties, we will rave to D.cYiee with the rest. 

In tie trainin- area, preparations for four U.S.-aound geologists have 
ueer, maoe, both inoe;enentjy withrne Colorado and Arizona Universities, but 
aisc via bendix. Jonr: reer will visit wit, the me- here before nnev leave 
for U.S.A. , and will nave their tickets written here. Additional
 
dtsignations have been made oy ECS4A, DRI and EGPC for training-to begin in 
Spring 1984. 

The first TDY appointees are tentatively scheduled for arrival about
 
October 1. These include two in gold mining (an engineer versed in 
undergrounc ant pit operations, plus and exolorationist). We have opted to 
have tnree ror ' 1/' ­ 3 months each vs. two for 4 1/2 months. Tne third is 
for Sprirc arrival, a metallurgist-Qold processing expert. 


