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EXPLORATION OF THE JEFREN GYPSUM-ANHYDRITE DEPOSIT I LIOYA 

By 

J. L. Gualtieri 

Location and extent 

A deposit of gypsum and anhydrite occurs in the Jefren-Garian 

area of Tripolitania and is exposed almost continuously along the 

gebel escarpment from about 4 kilometers west cf Garian to about 

14 kilometers west of Jefren, a distance of about 60 kilometers 

(fig. 1). The maximum exposed width of the deposit is about 25 kilo-

meters. Access to the deposit is over 94 kilometers of the Tripoli-

Azizia-Jefren highway, a narrow, hard-surfaced road. 

Previous work 

The deposit was undoubtedly known to the Italian geologists who 

mapped the beds as part of the Jurassic system. A. L. Brichant (2) 

(2) Written communication, dated March 15, 1952. 

made a general survey of the mineral resources of Libya and reported 

gypsum present in practically unlimited quantities, although no specific 

mention of the Jefren deposit was made. A. M. Christie (2/) who described 

(2/) Christie, A.M., Geology of the Garian Area: United Nations, 

New York, pp. 14-15, 45, 1955. 

and mapped the area around Garian, noted the presence of the deposit 

and mapped it as a separate stratigraphic unit which he called the 

Bir el Ghnem group. 

Figure 1. View of the deposit looking northwestward from Caf 
el Bahri toward Bir el Ghnem. 



	

Fig. 1 - View of the deposit looking N'rthwestward from 
Caf el Bahri toward Bir el Ghnem. 
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Fig. 2 - Drilling operations underway near Bir el Ghnem. 



Mr. Gus Goudarzi, U. S. Operation Mission economic-geologist, 

made a study of the deposit in 1954 and recommended that the Ministry 

of National Economy make an effort to encourage the exploitation of 

the gypsum as a building material and for use in arts and crafts. 

Later, in 1956, the Minerals Investigation Program proposals to the 

Libyan-American Reconstruction Commission included the allocation of 

LI, 1,000 to subsidize a local contractor to undertake quarrying, 

transport, and the operation of a pilot plant to determine the 

economic feasibility of working the deposit. No contractor could 

be found and the matter was left standing. 

Present work 

In 1957 because of interest shown by a housing expert of the 

United Nations Mission in using gypsum building blocks for low-

cost housing in Libya, studies were resumed. A brief examination 

was made of the gypsum beds in the Bir el Ghnem area and some 

samples were collected for chemical analysis. The results were 

encouraging and work was expanded to include the whole deposit. 

The exposed area of the deposit was mapped on a scale of 1:100,000 

(Plate 1) and four geologic sections were measured (pp. 38-65). 

Drilling operations began in September 1958 and were completed 

in May 1959 (fig. 2). Altogether nine successful holes were drilled 

for a total of 360.45 meters. Nine additional holes were abandoned 

because of difficulties encountered when unstable rock was penetrated. 

Figure 2. Drilling operations underway near Bir el Ghnem. 



Three holes were drilled in the Bir el Ghnem area near KM 95 

of the Azizia-Jefren highway providing a composite section, with 

minor breaks, of about 85 meters. Single holes were drilled in the 

areas of Km 101 and 105 to depths of 41.95 and 37 meters respectively. 

One hole was drilled near Km 109 to a depth of 95 meters. A second 

hole was located in the same general area so as to provide a more 

complete section)but due to drilling difficulties it reached only 

59 meters. Two holes were drilled in the area of Km 120 to furnish 

a composite section of about 35 meters. 

The location of the drill holes and geologic sections is shown 

on the outline map of the deposit and the core logs are included in 

the report (pp. 13-37). 

The present work has been under the direction of Mr. Gus Goudarzi, 

Chief of the U. S. Geological Survey field party in Libya. 



Geology 

The Jefren gypsum-anhydrite deposit is in the Bir el Ghnem 

group which is considered to be of Jurassic age (j/). It is thought 

(/) Christie, A.M., Geology of the Garian area: United Nations, 

New York, pp. 14-15, 1955. 

to have formed under lagoonal conditions which may at times have 

given way to a shallow-water marine environment. In exposures the 

deposit appears to be composed of gypsum interbedded with dolomitic 

limestone and some claystone but considerable thicknesses of anhy-

drite were discovered in the drill holes. 

In the Jefren area, the deposit exceeds 400 meters in thickness, 

but 40 kilometers eastward, in the area of Caf el Caldia, it measures 

only 32 meters and about 2 kilometers farther east it pinches away 

to nothing. The individual beds are lenticular and only a few may be 

traced for more than a kilometer. 

The deposit is flat-lying to low-dipping for the most part. 

Only at its eastern extremity where the beds have been disturbed 

by intrusive igneous rocks is the structure pronounced. 



The nature of the occurrence of gypsum and anhydrite revealed 

in some of the drill holes strongly indicates that possibly much 

of the gypsum has been formed by the hydration of anhydrite. The 

anhydrite is found containing sparse selenite crystals. These 

crystals are rounded or roughly tabular and have a smooth outline, 

and are usually dark-brown or brownish-gray. They range from less 

than a millimeter to over 2 centimeters in diameter, and in places 

they are found zoned or containing traces of claystone laminae. 

Less abundantly, selenite occurs in the anhydrite as irregular 

seams or very thin undulating stringers which roughly parallel 

the bedding and in places transect it. These features are thought 

to represent an incipient stage of the conversion of anhydrite to 

gypsum. Where abundant crystalline selenite occurs in the gypsum, 

it is believed that the host beds were originally anhydrite. As 

these crystals occur in many of the gypsum beds it is concluded that 

the deposit has undergone large-scale conversion. 



Contorted bedding, evident in the gypsum units and affecting 

the thin claystone seams and dolomitic limestone laminae, is 

believed to have resulted from the increase in volume of the rock 

upon the hydration of anhydrite (fig. 3). Small quantities of 

anhydrite indicated by chemical analyses to be present in the gypsum 

are thought to be residual, representing the last stage of the 

conversion process. The presence of anhydrite at depth in the 

deeper drill holes is considered to represent the uncverted parts 

of the deposit. It is therefore concluded that conver4iiiion has 

taken place only within a limited vertical zone that extends some 

distance beneath the present surface. This view is further substanti-

ated where the fortuitous circumstances of structure and topography 

reveal surface exposures of gypsum units which, where intersected 

at depth in a drill hole, are found to be anhydr;_te. 

Conversion is believed to have affected the beds to a greater 
;t4LAA ,.--

depth in the areas more distant from the main escarpment than,Ithose 

areas nearer. It is reasoned that the conversion process, resulting 

from the penetration of the beds by meteoric water, has been in 

effect longest in those places where the overlying beds were first 

removed. Based mainly on drill hole information and taking into 

account the topography of the area a round estimate of 30 meters is 

given as the overall average thickness of the affected zone. 

Figure 3. Contorted gypsum beds near Km. 95 Azizia, Jefren 

highway. 



Fig. 3 - Contorted gypsum beds near km 95, Azizia-Jefren highway. 

6 



Analyses 

Because of their chemical similarity, the methods of quanti-

tative determination of gypsum and anhydrite are much the same. 

The amount of sulfate as a weight-percent of the sample is determined 

and from this figure the weight-percent of gypsum or anhydrite 

calculated. Since both minerals were thought to be present in the 

samples, calculations were made to ascertain the theoretical maxi-

mum percent of each; the difference represented the theoretical 

weight-percent of water of crystallization. A comparison of the 

theoretical weight-percent of water to that found by analysis served 

as a check. If the theoretical figure did not exceed the determined 

figure by more than 1.50, the original figure calculated for gypsum 

was retained but if the difference came to more than 1.50, the 

weight-percent of gypsum was recalculated on the basis of water of 

crystallization determined by analysis. The margin of 1.50 was used 

in the calculations to allow for the water of crystallization that 

might remain in the samples. It is thought that some water still 

remained in the gypsum even when heated to 180°C. 



The samples that did not exceed the permissible limit were 

considered either free of anhydrite or to contain it in only 

minute quantities. The samples that showed a more than marginal 

discrepancy were considered to contain the mineral in considerable 

quantities. In such samples the weight-percent of anhydrite was 

calculated from the difference between computed weight-percent of 

sulfate in gypsum and the total weight-percent of the sulfate 

determined by analysis. 

In following this procedure it was assumed that the samples 

in question contained no sulfate minerals other than gypsum or an-

hydrite and no hydrous minerals other than gypsum. In some samples 

the amount of water determined was anomalously high so as to defi-

nitely indicate the presence of at least one other hydrous mineral 

not to be classed as gypsum. The analyses are shown on plates 3 

through 11. 

The samples submitted for analysis were obtained by "splitting" 

the core, cutting it lengthwise. One of the halves was crushed and 

used in the analysis and the other saved for future reference. Each 

analysis corresponds to a lithologic unit, except in the case of 

relatively thick units which were subdivided and analyzed in two or 

more parts. 



Reserves 

Two classes of reserves have been computed for the purposes of 

this report, indicated and inferred. A map showing the location and 

extent of the reserve blocks is included with the report (plate 2). 

The indicated reserves were computed from drill hole data that were 

projected on 500 meter radii from the respective drill holes. Where 

two or more holes were drilled in an area to obtain a more complete 

section, the radius was projected from a point central to the holes. 

The computations were based on area, thickness, andspecific gravity 

and the results given in metric tons (1000 kgs.). Topography of 

the areas included in the reserve blocks was taken into account in 

calculating the tonnage. The grades of the respective blocks were 

computed by combining and averaging the anlyzed units. Only material 

averaging 64.5 percent or more CaS0.2H 0 is considered economically
2 

exploitable. 

The indicated reserves are shown by blocks. The quantity is 

given to the nearest million tons and the grade to the nearest percent. 

It is to be noted that no reserves were calculated around drill 

holes 7, 8, and 9. The quantities of gypsum indicated to be present 

in these holes is considered too small to make the blocks or 

selected parts of them economically exploitable. 



The inferred reserves are based on knowledge gained from ex-

amining and mapping the deposit and especially from the information 

obtained from the measured sections and drill holes. The reserves 

are estimated only for the exposed areas of the deposit and the adjoin-

ing alluvium-covered areas. The alluvium-covered areas include the 

broad valley of Wadi Zaret, the fringe area along the line of hills 

that trend northwest from Wadi Zaret to a point beyond Bir el Ghnem, 

and the large area west of the Azizia-Jefren highway from about 

Km 90 to KM 120. The extension of the deposit west of the highway 

to the limits shown on the reserve map is assumed because just east, 

of the highway in the area of Ras el Tamellel and D.D.H. 6 it measures 

over 400 meters in thickness. 

The indication that anhydrite predominates at depth, at least 

in the areas immediately in front of the gebel escarpment, has serious 

implications for it necessarily limits the volume of rock that can 

be assumed to be gypsum. Where the deposit is overlain by Cretaceous 

claystone beds, it must be assumed that no or very little conversion 

has taken place and that the sulfate rock beds are predominantly 

anhydrite. Consequently this area is not considered as part of the 

deposit. As already indicated in the section on geology the zone of 

conversion is estimated to be no more than 30 meters thick, as an 

overall average. 



The area of the inferred reserves was found by using a pla-

nimeter on a 1:100,000 scale map. The grade of the inferred reserve 

is considered to be equal to the weighed average of the three blocks 

of indicated reserves. This consideration is based on the field 

observation that generally the quality of the beds appears to vary 

but little from place to place. 

On the basis of the concepts and procedures outlined above the 

inferred reserves are calculated to total 79,700,000,000 metric 

tons of material that is 80 percent CaSO4.2H20. The figure for 

tonnage is given to the nearest 100 million tons and that of grade 

to the nearest 10 percent as being more significant of the accuracy 

of the estimate. 

Recommendations for future work 

Economic and time factors forced a cessation of the drilling 

operations but only after enough information was obtained to form 

a basis for this preliminary report. When and if private parties 

explore the deposit, additional drilling will be required to provide 

a sounder basis for estimating the reserves of the deposit and to 

more thoroughly explore the gypsum-anhydrite relationship. Drilling 

should be done both in the area west of the IiiimiJefren highway and 

the area between the highway and Wadi Zaret. Access to the western 

area poses no problem but access to the eastern area will require the 

construction of a road, a difficult task in view of the relief. The 

drill holes can be spaced as much as 10 kilometers apart provided 

they penetrate a key unit that can be used for correlation purposes. 

This would probably necessitate drilling the beds through the base 

of the deposit. 



	

		 	

	

DIAAPND DRILL HOLLI No. - 1 

Depths 24.00 metrs Collar Elov,-ti;:n- 253.12 meters 

Description 

Surficial cowr-alluviuL, 

Gypsum, white and yellow-
ish-gray contains very 
,-bu:dant solunite crystals 
as much as 5 mm in diame-
ter, vuggy in ono place, 
budding vac.ucl and contorted 
in places. 

Dolomitic limestone, vary 
light-gray and light-
olive-gray, argill- ccous, 
bedding cAltortedl satin-
spar veinlets occur in 
fractures. 

Gypsum, liOat-gray yellow-
ish-gray and white 
contains abundant selenite 
crystals, bedding contorted. 

Dolomitic limstone, very 
pale-orange, argillaceous. 

Gypsum, gray, yellowish--
gray and white, vuggy and 
fractured in places; 
abundant selenite crystals 
occur in rock' and frac-
tures, 

Continw3d 
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From 
(m) 

0.00 

0.08 

6.00 

6.33 

7.85 

8.00 

To 
(m) 

0.08 

6.00 

6.33 

7.85 

1 8.00 

12.85 

Thickriess 
I (m) 

0.08 

5,92 

0.33 

1.52 

0.15 

4.85 

Recovery 
(m) 

. 5.72 

0.28 

X0.05 

:4.07 

(No“ ,, eoi,_ IL (
fa )V 



  

     

	

 

From To 1 
(m) (m) 

12,85 14.58 

14.58 19.55 

21.2019.55 

21.20 22.70 

22.70 23.39 

23.39 23.74 

23.74 23.81 

23.81 24.00 

Thicknoss i Recovery 
(m) 

1.73 : 1.43 

4.97 4.21 

1,65 0.45 

1.50 1,25 

0.6; 0.40 

0.35 0.35 

0.07 0.07 

0.19 0.05 

Description 

Dolomitic limestone, 
liht—gray and yellowish— 

Gypsum, liht—gray, white 
and yeliowish—gry 
cont:-'ins abundant sole— 
nite crystals arLi sprsc 
limonite—coated fracturos 
that in plces are filled 
with silt—sized quartz 

Dolomitic limestone, gray— 
ish—orange—pink and liOlt— 
gr.ly, highly fractured; 
limonite on fracture sur— 
faces rock vuggy adjacent 
to fracture surf -i ces. 

Gypsum, light—gray; 
contains abundant seleidte 
crystals. 

Dolomitic limestone, very 
pale—orange and grayish— 
orange, granular a:Tear— 
ing, very vuggy near top. 

Gypsum, light—gray 
contains abundant selenite 
crystals. 

Dolomitic limestone, gray. 

Gypsum, light—gray, 
massive. 
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DILL0ND DRILL HOLE No. 

Depths 10.00 meters Collar Elevation: 263.45 meters 

From To Thicknesc, i Recovery Description 
(m) ! (m) (m) . (n) 

0.00 0.07 

0.07 i 9.55 

0.07 6urficial cover-alluvium. 

9.48 ! 9.40 Gypsum, lip: lt-gray and 
very cirr-gray, yellow-
ish-gray and white vugc,y- 

! contains abundrit sole 
nite crystals as much as 
10 mm in diamotor, satin-
spar voinlets in one 
place be.lding contorted. 

9.55 9.84 0.29 0.29 light-Lray, 
bedding 

contorted; contact with 
. overlying unit gradation- 

! . al. 

9.84 10,00 0,16 0.16 ! Gypsum, yellowish-gray, 
. argillaceous4 contact with 
i overlying unit gradation-
i al. 

15 



	

		 	
				

	

	

	

	

	

	

	

	

	

	

DIAMOND DRILL HOLE No. - 3 

Depth: 40.00 meters Collar Elev.'tion: 222.20 meters 

From To I Thickness i Recovery I Description 
(m) (m) 

i 
(11‘) (m) ! 

I 

0.00 0.10 0.10 
. 

! -r rficial cover,-- weathered 

! ! 
! 

gypsum mixed with al-
luvim. 

0.10 0.70 
i 

0.60 0.60 ! Gypsum, white, light-gray 

! 
! 

•
! 

. 

! 
! 
! 
1 

and yellowish-gray con-
tains sparse solunite 
cry:Aals as much as 10 mm 
in diameter. 

0.70 1.55 • 0.85 0.28 Dolomitic limestone, light-
. ! ! 

;i-ai, granular, u:Isiferous 
contact with overlying unit 

! 
:rad!_ttional. 

1.55 4.35 2.80 ! 2.71 ! Gypsum, light-gray and white 

! 
! 
! 

! 
! 
! 

contains sparse to abundant 
selenite crystal masses, 
scme only s-end-sized. 

4.35 
i 

5.09 ; 0.74 ! 0.62 ! 
! 

Dolomitic limestone, light-

411 , ! 
gray. 

5.09 6.55 ; 

:, ! 
fri 

1.46 

. 

! 
! 

1.46 ! 
! 
! 
! 

Gypsum, light-gray and dark-
cray, argillacoous eon-
tins sparse selenite 
crystals as much as 15 mm in 
diameter, some.are zoned. 

6.55 7.00 s 0.45 0.38 Doioaitic limestone, light-; 
gray, fractured satinsi;r1r 
in fractures. 

7.00 7.60 0.60 0.54 Gypsum, white, light and 
dark-ray, argillaceous; 
interbedded with minor 
thicknesses of dolomitic 
limestone. 

Continued 
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From i To i Thickness s 

(m) I (m) f (m) 

!7.6c 9.00 1.0 

9.00 12.64 3.64 

12.64 ; 13,56 0,92 

13.56 ! 15.90 7 2.34 

15.90 , 17.15 1.25 

17.15 ; 17.91 .76 

17.91 20.13 2.22 

20.13 21.72 1.59 

! 

21.72 23.96 • 2.2,E 

Recovery 
(m) 

1.13 

3.64 

0.92 

2.04 

1.08 

0.73 

2.01 

1.47 

2.02 

Continued 
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Description 

Dolomitic limestone, yellow-
ish- r:Irv, vuggy in one 

Gypsum, light and darlc-er, 
argillceous, contains 
sparse selenite crystals, 
s.ltinspar voinlots and 
dolomitic limestone 

Doloudtic limostone, liuht 
and dark-gray, oolitic. 

Claystone, dolmitic, dart-
gray. 

Gypsum, yellowish-jray; 
contains contorted laminae 
of dolomitic limostone and 
sparse selenite crystals. 

Dolomitic limestone, tL,rk-
gray, argillaceous at base; 
contains sparse satinspar 
lenses and selenite crystals. 

Gypsum, yellowish-ery! 
contains sparse to abundant 
selenite crystals as much 
as 15 mm in diameter. 

Dolomitic limestone, light-
gray, gypsiferous; inter-
bedded with minor thicknesses 
of dark-gray claystone con-
t .ins sparse thin satinspar 
lenses. 

i Gypsum, yellowish-gr. y, 
massive; contains sparse 
to abundant selenite crz,stals. 



  

     

 
	

Jorom 
(m) 

23.96 

24.47 

28,10 

29.18 

To i Thickness 
(m) (m) 

24.47 / 0.51 

28.10 3.63 

29.18 ! 1.08 

31.06 ; 1.88 

• Recovery 
(m) 

0.51 

3.38 

1.08 

1.78 

31,06 31.45 0.39 0.30 

31.45 31.72 0.27 0,27 

31.72 32.67 0.95 0.95 

32.67 33.11 . 0.47 0,39 

33.14 ; 33.85 0.7-, 0.69 

Continued 

18 

Description 

Anhydrite, light-ci_y. 

Dolo!..itic limestone, licht-
.ray interbedded with 

yollowish-jr:-,y gypsum. 

Dolomitic limestone and 
ci ystone, liOit and d,rk-
cray, j,-,psirexous. 

Gypumand 
yellowish-gray contlins 
sparse selenite cryot:z1s, 
very abundant veinh.ts of 
white gypsum. 

Dolomitic limestone: and 
cia,stone, dark-Er:,y, 
3wpsiferous. contains sparse 
satinspar veinlets. 

Gypsum, yellowish-gray; 
interbedded with minor 
thicknesses of cla,ystone< 
contains very sparse sele-
nite crystals bedding 
contorted. 

Claystone and gypsum, gray-
ish-green, dark-gray and 
buck; contains sc.tinspar 
veinlets. 

Gypum, yellowish-gray; 
cont_ins sparse selenite 
crystals as much as 20 mm 
in diameter. 

Claystone and dolomitic 
claystone, 
bedding contorted, brsoo,

cci-ated in places. 

https://veinh.ts


	
	

 

	
	

From To ! Thickness i Recovery ! 
i (ni ) ) (m)(m) 

33.85 34.84 0.99 0.99 

34.84 36.00 1.1( 1.1/, 

36.00 37.50 1.50 1.25 

37.50 38.00 'I 0.50 0.32 

38.00 2.00 1.64 

Description 

Anhydrite and gypsum, litMt-
c:Altains sparse to 

.:.bundant selonite crystals 
much 10 mm in di:metor, 
some. zoned. 

CL!,ystone, doloLitic, and 
:reilLcoous doloitic 1i10-
store 

Anhydritc, light-gray, gyp-
siferous; contains sp rs to 
abundant selenite crystals 
and sparse ciaystone bodios. 

Gypsum, yellowish-gray. 
contlins v,.:.ry sparse selonite 
crystals. 

Gypsum and anhydrite, dark-
gray and j:;raish-Lreen, grdes 
into alniost pure claystone at 
base sparse satinspar 
veinlets in claystono. 

19 



		

		 	
			

 

DIA1..LTIJ DRILL H3LE No, -

Depth: 30.00 meters Collar IA.vn.tion. 280.98 motors 

From To Thickness ! Recovery : Do::;cription
(in)(m) (m) (m) 

0.00 0.33 0.33 

0.33 2.00 . 1.67 1.61 

2.00 2.18 0.15 0.18 

2.18 3,60 • 1.3C 

3.60 3.70 0.10 0.08 

3.70 7,10 3.40 3.09 

o 

7.10 . 7,17 0.07 0.07 

7.17 8.38 1.21 1.14 

8.38 : 8 77 0.39 0.35 

--÷-
Surfici-,1 cover-we-,thered 
gypsum ;:.ied with alluviuu.. 

Gypsum, white, light-gray 
brownish-grri.y cont.im; 

abundant irregular bodios 
of gray claystono. 

Dolomitic limestone, light-

Gypsum, brownish-gray, 
contains irrcgular films of 

claystone. 

Doloc'dtic limeston,,, light-

Gypsum, white, light and 
dark-gray, and light-brown-
ish-gray contains sp-xce 
to abundant claystone films 
and sc-.ms esrsci,-.11y near 
b- se. 

' Dolomitic limestone, light-
brownish-gray, -;rgillaceous. 

: Gypsum, white and light-
: bro.vnish-gy cont ;ins 

bund, nt selenite crystals 
2-3 mm in di..meter: 
claystone seams .:nd films 
near base. 

C1-..ystone, light-gray, 
dolomitic. 

'Continued • 
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From 
(m) 

To !Thi..s 
▪ (r:.) 

RucovA..y 
•▪ (i1 ) 

877 (3 0.5 
6r4 bundnt 

films. 

9.40 9.56 I; • Gum ado-
c..nt ins s.-pr . 

•contod .r 

9.56 12.43 2.65 

1 .43 ;12J' C.2.; C 21 li&ht-
llouish-trown .rgill ccou. 

12.68 . 13.00 0.32 2.29 Gypsum li.L;ht-i 
cont-ins 

approci-lle %mounts of dolo-
mitic limestone ./-1,1 c1,y-
ston in irrJgular 

13.00 13.32 0.32 0.26 C1, trio iiht-yei1owisb-
doloitic near br.se, 

13.32 : 21.70 ; 8.38 aypsum white .1nd 

lose- minor amounts of cliz-
sone rInd 
stone occur 
bodie- so ms. 

21.70 25.50 3,30 0.78 Claystonu !Ind siltstone, 

25.50 27.50 2.00 0.36 Dolomitic limestone, 
brown gr-4, Er7lnulTlx 
and vuggy to din 

27.50 30.00 2.50 0.92 • Gypsum, white to light-
brownish-Fr:1y, contins 
spre L;elenite cryst,-.1s. 

21 



	

	

	

		

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

DIAMOND DRILL H01 No. - 5 

Depth: 24.00 meters 

From To ! Thickness 
i(m) (I:1) (m) 

C.00 1 0) 1.00 

1.00 1.70 0.70 

1.70 2.30 0.60 

2.30 6,35 4.05 

6. 35 7.56 1.23 

7.58 . 10.32 2.74 

10.32 10.76 0.44 

10.76 11:)3 1.07 

Collar Elevation 286.59 meters 

Recc,very D(:scription 
(m) 

o,vc:r-w,thered 
i-ypsur:. mixed with alluviurv, 

0.53 Gypsur, white; contains a-
bundant irregular cr7lish-
Lrean clyst._ne bodies. 

0.30 Gypsum, whito ,.nd liOlt-
brownish-cry contlins dolo-
mitic limestone chaotic71ly 
intc:rnixed. 

3.49 Gypsum, white and light-gxy; 
contains 62--zee irr• 0117,.r 
bodics of graLiish-brown 
dolon,itic limestone :'rAd 

.1'rk-Ery el- stone 
films ',nd selenite crystals. 

0.83 Dolomitic limestone -nd ?_rc_1-
1,ceous dolomitic limestone, 
brownish-gr-y and. dark gray. 

2.24 Gypsum, white, light-brown-
ish-gray and medium-gray; 
argill.ceous near top; 
sparse dolomitic limestone 
bodies occur throuch-out 
unit; abundant selenite 
crystals as much as 3 mm in 
diameter in places. 

0.44 Dolomitic limestone, light-
brownish-gray, argithceous; 
gypsum in fractures. 

1.07 GypuE, white and lit,ht-
brownish-gray, cont. ins a-
bundant dark-ray cl.:,ystone 
films through-out and rt-
l'undant seLenite crystals 
2-3 mm in diameter in pl .ces. 

Continued 
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Fror:. To ! Thickness Recovery i Description 
(m) (m) (m) (m) 

11.83 12.27 0.44; 0.39 Claystone, light-gray, 
dolomitic. 

12.27 13.82 ; 1.55 1.50 Gypum, light and medium-
gray, rrgilliceous 
contains abundant selenite 
crystals. 

13.82 13.89 0.07 0.05 Dolomitic limestone, light-
brownish-Er-1y, 

13.89 15„70 f 1 31 1,6') Gyll;suir, medium and dark-
; gray, con -Lin 

rbundr:,nt selenite crystal" 
• p,s much r,s. 5 mm in diameter. 

15.70 17.97 1.57 1.47 Gypsum, white and very 
li,zht-grati y contains 
bundant selenite cryst'.Js 
in places. 

17.27 f 17.59 ; 0.32 0.30 : DooLitic limestone, light-
brownish-gray, argill%ceous. 

17.59 21.10 3.51 3.23 Gypsum, white and medium-
gray, ,irgillr_ceous; con-
tnins abund,:nt dark-gray 
claystone films and sr;lrse 
selenite crystals in 
places. 

21.10 21.42 0.30 Dolomitic limestone, brown-
ish-gray interbedded with 
minor thicknesses of gypsum; 

! bedding contorted. 

21.42 21.70 0.28 0.24 Clystone, grayish-green: 
gypsiferous at top. 

21.70 22.30 0.60 0.42 Gypsum, white and light-,
; gray, contains abundant 

gLyish-green claystone 
films. 

Continued 

23 



 

	 

	

			
	

From 
(m) 

• 

22.30 

22.36 

22.45 

! To ! Thicknc:ss Recovory 
i (m) (m) (m) 

1 
'! 22 36. 0.06 

! 
0.02 

! ! 
i 
: 22.45 

! 0.09 ! 0.07 

! ! 
! 
i 2,•',.00 i 1,55 

! 
1.39 

÷. • 

? 
, 
! 
! 

i 

: 

1),;Loription 

Cinystone, grayish—greon, 
gypsiferous. 

Doiou.itic limestone, light— 
brownish—cray, gypsiferous. 

Gy.j,sum, white 711a. light— 
gray contains spa: se dark--
gray cliystono films. 

24 



	 

	

	

			 	 	
							
	 		 	
			

	

				

	

	  
			

	

	
	
	
	
		

	
	

		

	 	

	 	

		 	

	
	

	
	

	

			
	

			

	

	

	

DIidiCND DRILL HOLIJ - 6 

Depth: 95.00 meters Cothr Elevtiom 240.25 meters 

From 
(m) 

0.00 

! 
! 
1 
•
! 

To 
(m) 

0.55 

i Thickness Recovery ! 
! i(m) ( F.) ! 
i ------!- -i 
! i!0.55 -! ! 
! ! 

Description 

Surficial cover-we.,thered 
gypsum mixed with alluviuL. 

0.55 ! 

! 

! 
! 
! 

7,78 ! 
! 
i 
i 
! 
i 
I 

!7. 23 
! 
! 
i 

I 
i 
! 

6.63 
! 

Gypsum, white to 1.1.611t-I gr%yish-brwn7 cntains a-! bunchnt dissemin;.tc,d cL.-y! 
stonefilms through-out nd 
17, unr2,-,nt solonite cry$t..lsi il -. :-..,ces 10;:dding contort .d. 

7 78 ! 8.16 i 0.36 ! 0.32 ! Dolomitic 1-hie:stone, light-

i i i I 
browni:th-gray, %.1..6illcuous. 

8.16 

! 
! 

10.40 2,2., ! 2.15 
i 
: Gypsum, i::r:',.y and light-, 

brownish-6r.4 contins a-i 
, bundant cl%ystone dissemi-

nated -Ls fine particles 
1 .-.nd as seams an' films near 

! f ! tc 

10.40 10.50 0,10 0,10 Gypsum, light-greenish-gray, 
• %rgillnceous. 

10.50 20.42 • 9.92 7 9.12 Gyp-Alm and anhydrite, white, 
1,ght-gray and light-brown-

' ish-gray contains r.bund:nt 
cl%ystone dissemin-=.ted as 
fine particles and scams 
and films. 

20.42 20.83 ! 0.41 . 0.39 • Gypsum, 11:jilt-greenish-gray; 
very light-gray and dark-! i ,

: gray, Ttrgillceous; contains 

, 
! 

satinspar seams.! 

Continued 
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From i To ! Thickr•:,ss : R..:;cov..:;ry i Dscril)tion 

(m) ! (1-n) i (i:.) 1 (E) ! 

20.83 . 30.0'7 9.22 ' 8.71 

30.05 : 35.27 5.22 4.41 

t ! ! 

t. ! 
f ! ! 35.27 : 25.50 0.23 0.15 01a;;tore ,crJ.y. , ! i ! 
t ! I i 

35.50 . 37.84 2. 3t '025 
! ! 

! i , ! 
! ! ! I 
i ! ! 
i t 1 

37.84 • 41.55 2 3,71 . 3.4 
! i  

! ! ! 
! ! i 
t I I I 

41.55 44.10 ! 
! ! 2.55 

; 
2.4c 

I I i i 

I I ! 
! I ! I 44.10 44.19 0.09 0.08 ! ! ! 

44.19 t i 1.03  1.04 

! 

1  45.27 ! 
t i ! ! 
I ! ! ! 
! ! t ! 

45.27 45.48 0.21 0.21 
! i ! ! 

I ! I ! 
45.48 ! 48.58 ! 3.10 

! 
2.93 t 

t ! ! ! 

! 1 ! ! 
! ! t t 48.58 48.630.05 0.05 f ,  , 

48.63 50.85 2.22 
I 

2.13 ! Gypsum light -brownish-grLy. 

Continued 

26 

Gypsum white, light-arP,y 
and li:ht-brownish-,:srYy, 
rrgill..cus in pLcos. 

Gyp.-alm whit , gr-ly :.nd 
cr yi:sh-brown, argill c%ous; 
cont ins int(.rbedot'd t:r:v 
clays ono. 

Gypsum. light-;ray 
licht-brownish-gray 
oont.,ins sp.:rse dolomitic 
claystone 

LnLydrite, brownish-gr .y 
and dark-gray intcrboddcd 
with minor amounts of 
gypsum and claystonc. 

Gypsum, w:,ito, light and 
dark-bray contins sparse 
dolomitic clastone seams, 

C1.-tystone, medium-gray. 

Gypsum, light-gray and light-
brownish-gray, argillaceous 
in placs cont-.ins an-
hydrite. 

Cl.:,ystone, dolomitic medium-
gray. 

Gypsum, light-gray and lit ht-
brownish-c-ray, argillaceous 
in pl,ces,  contains an-
hyclritc.. 

Clr,ystone, 1.rk-gray. 



		 	

			

 

        

		

	

				

		 	
	

	

					
		
		
		
		

	

				

	
		

	

		 			

		
	

	
						

	

	

	

	

From To ! Thickn:;ss Rreovory 
(m) (m) (m) (m) 

50.85 52.21 1.36 1.25 ! Anhydrite medium-cray, 

52.21 ! 
! 54.36 

! 

1 

'?.15 2.05 i 
Anhydrite medium-gray, 
:Irgill.:caous cont ins a-

! 
! ! . 

bundant claystone seams 
and gypsum 

54.36 
! 
! 
! 
i 
! 

74.52 
! 
! 
! 
! 

I 

20.16 

i 
! 
! 

19.58 i...nhydrito, medium-gray, 
massive cont - ins irregular 
cl:,4stone bodies and seF.L:s 
in pL.c.-)s. 

74.52 ! 74.66 ! 0.14 
t 
' 0.13 Doloniitic limestone, light-

! ! brownish-,ray. 

74.66 ! 78.10
! 
i 

, 
! 3-14 

i 
: 3.24 

! 

Anhydrite . mdium-,c.'ray, 
massive. 

78.10 ! 79.65 f 1.rj5 
,
• 1.50
! Dolomitic limestone, li,:ht-

brown and 1i ht-gray granu-
lar aI,pearing in upper I-Jrt; 
crit. ins anhydrite in ir-

! r,:ular bodies near base. 

79.65 ! 83.76 

! 
! 
! 

! 
i 
! 
! 

I 

4.11 
i 
! 
! 
! 
! 

3.33 Anhydrite, light-gray; con-
tains sparse selenite 
crystals as much as 5 mm 
in diameter. 

83.76 ! 84.12 

! 
! 
! 

! 

! 
! 
! 

0.36 I 
! 
! 
! 
! 

0.32 Dolomitic limestone, light-
brown, contains abundant 
sand-sized selenite crystals 
bedding contorted. 

84.12 ! 85.51t 
! 
! 
! 

! 
s 
! 

7 

1.39 ! 

! 

! 

1.25 Anhydrite, light-gray, con-
tl.ins abundant selenite 
crystals as much as 5 mm in 
diameter. 

! ! ! 
85.51 ! 87.27 ! 1.76 ! 1.61 Dolomitic lia.:stone, lijit-

! ! ! brown and light-gray; 
! ! ! bedding contorted. 

Continu.Jd 
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From ! To ! Thickness ! Recovery ! Description 

(m) ! (m) (m) . (m) 

87.27 • 

88.00 

88.26 

88.00 

88.26 

89.00 

0.73 0.65 Lnhydrite, light-gray, 
coat tins sparse 

1 .rge ic:ass of 
nite cr:/st- ls noTa. top. 

0.26 0.26 Dolour .tic limestone, 
brown. 

0.74 0.70 Anhydrite, li, ht and medium- 
cray; contains sparse solo-
nite cr:ystals as much as 
10 mm in di..,meer; bedding 
1:11.1inae discernable in 
crystals. 

89.00 90.24 i 1.94 1.19 Dolomitic limestone, dark- 
gray, n.rgillceous at base. 

90.24 93.16 ! 2.92 2.62 Anhydrite, light-gr.y; con- 
tins sp;:.rso to abundant 
selenito crystals as much as 
5 mr, in di:meter and ir-
regular black claystone 
bodies, 

93.16 93.59 ; 0.43 i 0.42 DolorAtic limestone, medium- 
gray contains sparse black 
claystone bodies; chaotic 
slump structure noted at 
base, 

93.59 3,74 T 0.15 0.24 Anhjdrite, light-gray con- 
irrccular dolomitic 

limestone and claystone 
bodies. 

93.74 i 94.76 : 1.02 0.95 Dolor.itic limestone and 

! 
argillaceous dolomitic li- 
stone, moderate-gray and 
dark-gray- cont ins ir-
regular anhydrite bodies and 
satinpar veinlrlts. 

Continued 
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From 1 To Thickness ! Recovery I Descript.;.on 

(m) i(m) I (m) i (m) 
•••••••••••••••••••••••• WOW. 

94.76 ! 95.00: 0.24 0.19 Anhydrite, licht-gray con-
: t,iins slyIrse selenite 

crystals as much as 10 mrr 
in diameter. 

29 
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DI ON. DRILL H3LE No. - 7 

Depth: 59.00 meters Collai Elevation 273,31 meters 

Prom I To ! Thickness ! Recc)very ! Description 
(m) (m) ! (m) ! (m) ! 

1 4 

i ! !0.00 4.79 4.79 - ; Surficial cover-alluvium.
! ! 
1 ! 1 

4.79 6.00 1.21 I 1.21 i Dolomitic 1:mestone and gyp-
i.siferous claystone, light-o 
i yellowish-brown and gr::enis--! 
zyollow, thin satinspar! 

, voinl.:As and selunite 
; crystals p,..rmuatu the cla,-; 
stone.i ! 

!
6,00 .3.63 2.83 2.83 Cla„- - stone, yellowish-gray and 

i yellowish-brown: cont.iins. a-: 
bundant satinspar veinicts. 

8.83 9.00 0.17 0.17 , Dolomitic limestone, brown-
ish-gray andlight-green, 
argillaceous. 

9.00 • 21.90 12.90 12.90 Claystone, medium-bluish-
gray and grayish-red, marly 
in places. 

21.90 • 22.82 0.92 0.92 D ,lomitic limes :one, medium-
gray, bedding laminae are 
undulatory. 

22.82 : 24.38 ; 1.56 1.56 Gypsum, medium-gray contains 
irr:gular bodies of dolomitic 
limestone in places. 

24.38 26.53 2.15 2.15 Dolomitic limeston,, light-
gray! cont.lins minor irregu-
lar bodies of gypsum. 

26.53 27.00 0.47 0.47 ! Claystone and gypsum, dark-
z gray; contains abundant stin-
y spar veinlets. 

Continued 

30 



		 	
			

	

 	

	

 	 

rom To ! Thickness ! Recovery Doscript.on 
FIn) (m) (m) (m) 

4--

27,0C 29.06 2.06 2..06 

29.06 1 29.50 0.44 0.44 P 

29.50 

30.43 

31.15 

. 

30.43 i0.93 

31_15 0.72 

34,75 3.60 

45.30 10.55 

0 45 

0.72 

2.87 

9.93 

45.30 

4(.30 

46.30 

: 48.62 

1.00 

2.3% 

0.95 

2.11 

'Continued. • 

31 

Gypsum. light-gray: cont'ins 
spare to abundant claystol, 
se:, in pLces. 

DolorAtic li;T.estone, li6-ht-
ray• contains abundant 

"lark-gray and brownish oray 
g:),1):!um se;,,ms with sclenite 
cry: talc much as 10 mm 
in diameter. 

G:;psum and clr:ystone, dark-
gray; contains :bund,-nt 
satin:.par veinlets. 

Doloitic limestone, gypsum 
and claystono, light and 
d-rk-gray, intertedd,d. 

Cliystone, da-k-gray and 
grayish-rod% contains a-
bundant satispar veinhAs. 

Anhydrite, very light-gray 
and light-brownish-grly, 
gypsiferous at very top con-
tains sparse to abundant 
irregular bodies and seams 
of dolomitic limestone and 
claystone and sparse dark-
`.ray selenite crystals as 
much as 15 mm in diameter. 

Dolomitic limestone, dark-
gray, argillaceous. 

Gypsum, white, liLlat, medium 
and dark-ray, argillceous; 
contains claz,.stone, dis-
seminated as fine particles 
and as irregular bodies. 

https://Doscript.on


			 	
							
		
		
	  		

	 	

	

	

	 	
	 	

		
	
	

	

	

From ! To I Thicknoss ! Recovery I Description 

(m) I (m) ! (IT!) , (m) i 
 -f--- --i 

! ! i 
48.62 49.10 

! ! ! 

!  

! 7 i 

i ! 
t. t. 

t i i 

:  51.37 ; 59.00 7.63 4.4 

I ! 
! ! 
! 
I ! 
! ! 

! 

i ! ! 
! ! 

49.10 ' 51.37 2.27 2.13 . 

Dolomitic limustone, roLdium 
and dp.rk-gray, argillaceous 
cont ,ins ono thin Rsum 

' bud. 

Gypsunl, wnite, li:ht, modium 
t.nd d;'rk-gray, 
oGntains irrec,ular bodics 
and ams of clystonc and 
sparsc sclomite crystals at 

Anhydritu, medium and drk-
argillccous and dolo- 

mitic; sparso psum scams 
occur in th,_ argill;tccous 
bdo and sparse selenite 
crystals occur near 

32 



	

		
			

	 	

	

	

				

	

	

				

	 		

				

				

			

'

DIAMOND DRILL HOLE No. - 8 

Depth: 37.00 meters Collar Elevatinn 266.93 met,rs 

From ! To Thickness I Recovory 
(m) i (in) (m) (m) 

0.00 , 7,78 778 ! -

7.78 9, 52 1.74 ' 1.54 

9.52 11.40 1.88 1.65 

11.40 16.46 5.06 0.78 

1(.46 1J,93 3047 3,21 

19.93 21,00 1.07 0.26 

21.00 24.50 3.50 2.77 

24.50 28.80 4.30 1,76 

Continued ! 

Description 

Surfici,-11 cov:,r-alluvium. 

Dolomitic limestone, "ray and 
light-gray, argillcuous, 

Gypsum, wite and 1i:int-brown-
ish-grayz contains abundnt 
selenite crystals II:uch as 
5 mm in :lir:meter. 

Dolomitic limestone, liht-
brownish-gray, ool.itic; one 
m-gafossil noted. 

Gypsum, white and light-
brownish-67a;y, contains a-
bundant argillaceous material 
through-out nd selenite 
crystals in upp.-r part. 

Dolomitic limestone, light-
gray, argillaceous, vuggy. 

Gypcum, white, light-;ray and 
light-brownish-gray. contains 
abundant selenite cryftals 
and small irregular bodies of 
argillaceous material, 

Dolomitic limestone, light-
gray and light-brownish-gray, 
both dense an-3 granular- con-
tains disseminated argil-
1Fceous material and clay-
stone and gypsum sums near 
base. 
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From r To ! Thieknes.3 ! Recov,3ry Description 
(m) (m) ! (m) I (m) 

. ----!----
!28.80 : 31.32 i 2.52 2.12 Gypsum, itrite, light and 

dark—brownish—gray- con—! ! i 
tains abunth!.nt selonitoi! ! ! 
crystals and some seams :Ind1 i ! 
irr,-gular bodies of dolorAtici ! I 
1imestono.; ! 

1 !31.32 ; 37.00 5,68 2,80 Dolomit-,ic iimustone 9 medluLi i
! brownish--._•.l.!4, arillaceous.! I ! 
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DIAMOND DRILL iuLL No. - 9 

Depth: 41.45 meters Collar Elevations 253..:_6 motors 

From To Thickness I Recovery I Description 

(m) (m) (m) ! (m) 

0.00 0.17 0.17 Surficial 

0.17 0,26 0.11 0.11 DoloLitic limestone,, r,Atish-
braw1-1. 

0.2 2.30 2,02 No core 

2.30 9.00 (.70 1.69 Dolor.itic limestone, liht 
and medium-gray, ,:ranular 
sparse fractures in places, 

•00 10.85 1.35 0.72 Gylmun,: white, mottled very 
light-ray in places, con-
tains abundrInt selenito 
crstcds. 

10.85 11 62 0.77 0.62 Dolomitic linestone, light-
ray, oolitic in part con-
tains a thin claystone 
scam 

11.62 12.00 0.36 ; 0.29 Gylum, light-7ray and light-
brownish-gray contains a-
bundant contorted dolomitic 
limestone 1%minno. 

12.0 12.65 0.65 0.52 Dolomitic urn ono gray, 
argill.:coous in part, 
oolitic near base. 

12.65 14.83 2.18 1.91 Gypsum, white, li,.,ht-gray 
and light-brownish-gray; 
contains abundant selenite 
crystals as much as 5 mm 
in diameter and abundant 
dolomitic limestone laminae 
near the base. 

Continued 
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From To ! Thickness I Recvry Deocription 
(m) ! (m) ! (m) (m) 
--!-

14.83 15.00 0.07 Gypsum, cliystone and dolo-
mitic limestone, gray. 

15.00 17, 58 2.58 1.73 Gypsum, light-brownish-6ra7-
0 .-,_ ins abundant sole/lite 
crystals as much as 5 mm in 
diarnc.ter and abundant dolo-
mitic lim:!stone laminae near 

17 . 58 20,45 2,87 0.17 Dolomitic limestone, gray, 

20.45 21.07 f 0.62 0.20 Gypsum, light-broimish-c;ray 
col,tains abundant fils of 

; argillaccous material near 
Lase, 

21.07 21.21 0.14 0.14 Dolomitic lime:Itonc, 
:1-ay and light-organish-
brown- contains s.7.., tinspar 
seams nea-1: base. 

21.21 21.47 0.26 0,26 Gyp .um and dolomitic limeston, 
fTay contains abundant 
satinspar seams. 

21.47 
! 

21,80 0.33 0.33 Dolomitic limestone, licht-
gray- contains a thin gypum 
bed. 

21.80 23.13 1.33 1.12 Gypsum, light-brownish-gray-
! contains abundant selenite 

crystals and a thin gray 
dolomitic limestone bed. 

23.13 23.48 0.35 0.27 Dolomitic limestone, gray, 
denso and ;ranular con-

! tains sparse to abundant 
:_satinspar laminae and 
veinlets. 

iContinued 

36 



		 	 	
			

	

		  

	

		

	

	

		

				

	

	

	
 

	

	

			

Fnom I To i Thickness ! Recovery: i Description 
(m) (m) (m) (m) 
-! 

23.48 

24,74 

34.50 

40.61 

! 21.75
! 1.27 w 1.17 Gypsum, light-bronish- 

• tray contains .bun : ant films 
. of argill.ceous material 
• and %bundant dolomitic 
limestone laminae in 

; 0.90 Dolomitic liestone, 6r:4, 
.1,-:no6 an Eranular 
Cracturos iL places, 

40.61 (,11 • 5.22 ; Gypsum, whit:: and light- ; 
brownish-gray cent-ins 
selenite crystals much 
as 10 m;7. in diameter and 
abundant dolomitic - 

r t stone ln.minae friable 

1 silty material found in 

r on" place 

41.45 ; 0J34 0.71 Dolomitic limestone, gray, 
granular; bedding contorted, 
contains satinspar seams. 
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SECTION 3/4 KM EAST OF KM 95, JEFREN HIMAY 

Jurassic Meters 

Bir el Ghnom croup 
slumped strata almost in 
place, estim,7%ted to be 
about 25 percent dolomitic 
limestone ;Ind 75 percent 
gypsum 25.00 

Dolomitic limestone E-zray. 
m.:Lssiv and thin—bdjed 0.30 

Alluvium—covered interval 
with sparce, small out— 
crops of gypsum. 7.00 

Dolomitic limestone, gray, 
massive and thin—bedded, 
ledge forming 2.00 

Alluvium—covered interval 
with sparse, small out— 
crops of &;.:sum. 5.10 

Dolomitic limestone, gray, 
dense, ledge forming. 1.70 

Alluvium—covered interval 
with sparse outcrops of 
white and gray gypsum con— 
taining sparse selenite 
crystals and sparse dolo— 
mitic limestone lamin. e. 5.C: 

Gypsum, gray, arillaceous; 
interbedded with gray, 
thin-bedded and laminar 
dolomitic limestone 1.10 

Alluvium—covered interval 
with sparse outcrops of 
massive, write ana gray 
gypsum, 7.60 

Continued 
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Dolomitic limestone, gray, 
thin—bedded, oolitic.. 

Alluvium—covered interval 
with spa '$e outcrops of 
gypsum. 

Dolomitic limestone, gray, 
vUgry, thin-bedded; con— 
tains interbedded gypsum. 

Alluvium—covered interval 
with sparse outcrops of 
gray and white gypsum 
containing sparse to a— 
bundant selenite crystals. 

Dolomitic limestone, gray, 
thin—bedded. 

Alluvium—covered interval 
with outcrops of gray and 
white gyp.6um. 

Dolomitic limestone, gray, 
argillaceous, thin—bedded, 
platy. 

Dolomitic limestone, gray, 
thin—beddod, platy. 

Gypsum, white and gray; 
contains disseminated 
claystone films. 

Dolomitic limestone, gray, 
oolitic, 

Gypsum, white and dark— 
gray- contains undulatory 
dolomitic limestone 
laminae. 

1Continued 
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Meters 

Dolomitic limestone, gray, 
dense, thin-bedded, platy. 0.40 

Gypsum, light and dark-
wray: contins abundant 
claystone laminae and 
sparse selenite cry::;tals 
in places. .3.10 

Siltstone5 
dolomitic, thin-bedded 11-1d. 
laminar. 

Gypsum, white, massive; 
cont .ins sparse solenitc. 
crystals. 0.15 

Claystone, gryish-green; 
contains thin satinspar 
veins replacing claystone 
along fractures. 0.10 

Gypum, grn, contains 
sparse selenite crystal 
masses and claystone 
laminae. 2.20 

Claystone and siltstone, 
greenish-gray, gypsiferous 
at base, dolomitic at top. 0.55 

Gypsum, white and grrli 
contains sparse thin clay-
stone lenses. 0.35 

Claystone light-green7 
cont ginsabun&qat satin-
spar veinlets 0.70 

Claystone. light-green and 
black. 0.60 

Continued 
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Meters 

Gypsum, wnite and gray; 
contains abundant selenite 
crystals- base of unit not 
visible 0.20 

Total 85.55 

Quaternary 

Wadi fill 
Alluvium, pebbles, cobbles 
and boulders of local 
origin, 
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SECTION AT RAS TAMELLEL 

Cretaceous 

Chicla formatiom 

Jurassic 

Bir el Ghnen group 
Dolomitic limestone, 
brown, granular, ledge 
forming. 

Alluvium-covered interval 
with exposures of apsum 
and some clnystone. 

Dolomitic limestone, :ray, 
fossiliforous. 

Alluvium-covered interval 
with exposureu of gyp -,um 
and some claystone and 
dolomitic limestone. 

Clay, tore, grayish-green. 

Alluvium-covered interval 
with exposures of gypsum. 

Alluvium-covered interval 
with exposures of dolo-
mitic limestone and clay-
stone. 

Alluvium-covered interval 
with exposures of gypsum. 

Claystone, grayish-green 
contains undulating, 
coarsely fibrous satin-
spar seams, 

Gypsum, white, ilissive 

Continued 

Meters 

10.00 

2,).25 

1,10 

0.60 

2.00 

2.20 

5.75 

0.55 

1.00 
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Meters 

Dolomitic limestone, grrty. 0.30 

Alluvium—covered interval 
with exposures of gypsum. . 35 

Dolomitic liniestone, gray, 
argillaceou3. 0.6C 

Gypsum white, massive. 2.00 

Doloritic limestone, grq.. 0.35 

Gypsum, white and gray, 
massive contains two thin 
dolomitic ii,.e-:tone beds. 

Dolomitic limestone, gray- 
interbedded with grayish— 
green claystone 2.00 

Alluvium—covered interval 
with exposures of rassive, 
Fray and white g,.sum. 6.10 

Claystone and doloitic 
limestone, tray. 0.40 

Gypsum, white and gray, 
massive. 1.,5 

Dolomitic limestone, gray, 
argillaceouse grades 
laterally into claystone. 0.35 

Gypsum, white and gray, 
massive, 3.30 

Dolomitic limestone, gray, 
argillaceous. 0.25 

Alluvium—covered interval 
with exposures of ahite 
and dark—gray gyp um; 
banded where dark—gray. 

Continued 
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Meters 

Dolomitic limestone, gray. 0.25 

Gypsum, white, gray and 
dark-gray, massive. 1.60 

Claystone, grayish-green- 
interbedded with gray 
dolomitic limestone and 
minor thicknesses of 
gray, argillaceous gypsum, 1.50 

Gypsum, gray and wIlite, 
impure in places. 0.10 

Dolomitic limestone, gray. 0.10 

Gypsum, white and gray, 
massive. 0.25 

Dolomitic limestone, gray, 
and gray argillaceous 
gypsum; limestone is of 
uneven thickness. 0.10-0.15 

Gypsum, white and gray, 
massive. 0.50 

Claystone and gypsiferous 
claystone, grr4ish-greenl 
contains abundant satin- 
spar lenses. 0060 

Alluvium--covered interval 
with exposure:; of gypsum. 

Claystone, grayish-green 
and green, gypsiferous 
and carbonaceous at the 
very top; bedding con- 
torted. 0.80 

Gypsum, white and gray, 
massive. 5.30 

Continued 
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Dclor;itic limestone, 
thin-bedded to massive. 

Gypsum, white and gray, 
massive`; 

Claystone, grayish-green, 
gypsiferous contains 
contorted satinsoar lenses. 

Alluvium-covered interval, 
believed to be gy-psum.. 

Dolomitic limestone, eray, 
thin-bedded, 1,mticular. 

Alluvium-covered interval 
with exposures of gypsum; 
one thin claystone seam 
noted. 

Claystone, grayish-green, 
gypsiferous. 

Claystone, gypsiferous 
and argillaceous gypsum, 
gray and dark-gray, laminar 
and thin-bedded. 

Gypsum, gray, dark-gray 
and white, massive. 

Claystone, grayish-green, 
gypsiferous; cont:',ins 
satinspar and dolomitic 
limestone lenses. 

Alluvium-covered interval 
with exposures of gysum. 

Dolomitic limestone, fray, 
thin-bedded. 

Continued 

15 

Leters 

0.25 

2.35 

C.4'5 

?.20 

0.3c) 

10.90 

0.65 

0.90 

1.45 

1000 

8.0 

0.25 



Alluvium-covered interval 
with exposuri;s of gypsum. 

Dolomitic limestone, gray, 
thin-bedded and massive. 

Gypsum, gray and white, 
massive. 

Dolomitic limestone, gray, 
thin-bedded and finely 
laminar, undultory in 
places. 

Alluvium-covered interval 
with exi.osur..)s of massive 
bedded, gray and white 
gypsum. 

Claystone and. argillaceous 
gypsum, grayish-green 
and gray dolomitic lime-
stone, 

Gypsum, white and gray. 
massive. 

Claystone, grayish-green. 

Gypsum, white and gray, 
massive. 

Claystone, siltstone, and 
dolomitic limtone, gray 
contains thin interbedded 
satinspar units. 

Alluvium-covered interval 
with exposures of gypsum. 

Dolomitic limestone, gray. 

Alluvium-covered interval 
with exposures of grayish-
green claystone and silt-
stone, 

Continued 
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Meters 

Alluvium-covered interval, 
believed to be g:;- psur... 1.20 

Dolomitic limestone, gray. 0.15 

Alluvium-covered interval, 
believed to bL3 gypsur,,, .3.75 

Dolohdtic gra-j. 0010 

Gypsum, white and cra,-, 
massive. 1.70 

Gypsum, argillaceous, and 
claystono, grayish-green, 
in places unit is composed 
of almost pure claystone 
interbedd,.:d with satin-
spar; selenite crystals 
noted in som, of thicker 
gypsum units. 3.30 

Alluvium-covered interval 
with exposures of massive 
gray and white gypsum. 1.60 

Claystone and dolomitic 
limestone, grayish-green 
and gray, interbedded, 
lenticular. 1.05 

Alluvium-covered interval 
with cxposuros of gypsum. 10.25 

Claystone, r-d and grazi-
contains very abund%nt 
satinFipar lenses, 2.70 

P,:rtially covered interval 
with exl)osures of massive 
gray and white gypsum, 
one thin dolomitic lime-
stone ions neted.. 17.00 

Claystone,, red, permeated 
by gypsum. 0.70 

Continued 
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Meters 

Alluvium-covered intJrval 
with exposures of gypsum 
containin thin claystone 
lenses. 9.35 

Alluvium-covered interval 
with ex,:osur of•r-d and 
grayish-green siltstone 
and claystone p.ilmeated 
in places by lenticular 
beds of satinspar or 
masses of seIonite crystals. 21.00 

Alluvium-covered interval 
believed to be gypsum and 
clayst ,ne. 1.35 

Dolomitic limestone, lih -
brown, granular. 2.50 

Alluvium-covered interval 
with sparse exposures of 
white and gray gypsum. 

C1P.ystone, red and grzv: 
contains abundant small 
selenite cryst-ls on the 
bedding; planes, 2.10 

Gypsum, white and gri, y 
interbedded with undulat-
ing seams of gray claystone. 0.20 

Claystono, red, gypsifer-
ous; cootains small sole-
nite crystals. 1.00 

Gypsum, gray and white, 
massive. 2.65 

Dolomitic limestone, grty, 
finely laminar and thin-
bedded. 0.15 

Continued 
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Meters 

Gypsum, gray, light-gray 
and white, massive. 1.15 

Dolomitic lim:.;stone, light-
gray, massive, undulatory. 0.05-0.10 

Gypsum, write- contains 
irregular thin films and 
seams of gray claystone. 0.30 

Dolomitic limstone, liht-
gray; contains thin clay-
stone seams. 0.25 

Gypsum, gray and 7!bite, 
massive. 2.15 

Dolomitic limestone, gray, 
undulatory. 0.10J 

Gypsum, gray and white, 
massive. 

gray; contains 
thin beds of satinspar 
and selenite base and 
top of the unit are 
undulatory. 0.30 

Gypsum, white and gray, 
massive. 0.70 

Claystone, gray- contains 
satinspar veinlets. 0.20 

Alluvium-covered interval 
with exposures of massive 
white and gray gypsum 2.40 

Claystone and dolomitic 
limestone, gray, and white 
gypsum, interbedded and 
interlensing. contains 
abundant undulating satin-
spar veins that appear to 
have replaced claystone. 1.00 

Continued 
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Motors 

Gypsum, white and gray, 
massive. 2.&0 

Dolomitic limestone, gray, 
massive and thin-budded. 1.00 

Alluvium-covered interval 
with exposures of E- r.ty 
and whit, massive gyi,sum. 3.50 

Doloitic limestone, gray, 
thin--b. dried and Massive. 0.50 

Gypsum, gray and white, 
massive. 3.4C 

Claystono, gray. contains 
satinspar veinlets. 0.20 

Gypsum, wnite and light- 
gray: contains abundant 
selenite crystals. 0.70 

Dolomitic limestone, gray, 
thin-bedded. 0.20 

Gypsum, white and light- 
gray, massive. 1.00 

Gypsum, white and gray 
interbedded with gray 
claystone- satinspar lons,s 
and veinlets abundant in 
claystone. 0.80 

Gypsum, white, massive. 0.40 

Dolomitic limestone, gray, 
massive. 0.20 

Gypsum, gray and white, 
massive. 2.20 

Claystono, gray contains 
satinspar veinlets. 0.10 

Continued 
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Meters 

Gypsum, white, u!t....y, and 
dark-gray.. massive- con-
tains sparse selenite 
crystals at the base. 1.15 

0.15Dolomitic limestone , gray. 

Gypsum, white, gray and 
dark-gray mas:Avo. "000 

Gypsum, brownish---grad - con-
tains abundant dolomitic 
limestone laminae. 0.60 

Siltstcne, light-brown, 
dolomitic. 0.4C 

Gypsum, white, gray and 
dark-gray, m...ssive. 1.0 

Dolomitic limestone, gray, 
conglomeratic, contains 
angular and rounded 
fragments of dolomitic 
limestone. 0.60 

Gypsum, white and gray; 
contains abundant dolo-
mitic limestone laminae 
at the base; upper part 
of unit obscurd. 26.75 

Dolomitic limestone, light-
brown, silty. 0.30 

Gypsum, white gray and 
dark-gray, argillaceous; 
base of unit not visible. 3.70 

Total 344.15 

Quaternary 

Wadi fill 
Alluvium, pebbles, cobbles, 
and boulders of local 
origin 
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biCTI,;F: AT CAF EL BAHRI 

Cretaceous 

Chicla formation' 

Jurassic 

Bir el Ghner:: group 
Alluvium and talus-coverJd 
interval, with exposures 
of gypsum, clo4stonc and 
dolomitic limestone, 
believed to be predominant-
ly claystone, 

Claystone, medium and 
dark-gray contains thin 
satinspar lenses on bedding 
partings 

Alluvium-covered interval 
with exposures of white 
and gray gypsum- contains 
at least one thin dolo-
mitic limestone bed, 

Clay.;tona t:r en and gry 
dolomitic limestone: 
contains minor thicknesses 
of impure gypsum and satin-
spar. 

Alluvium-covered interval 
with exposures of white 
and gray gypsum, contains 
at least two thin dolo-
mitic limeston. beds. 

Dolomitic limestone, gray, 
massive. 

Alluvium-covered interval 
with exposures of gypsum; 
contains at least two thin 
dolomitic limestone beds. 

Continuel. 

Meters 

32.50 

2.50 

5.40 

1.20 

8.7 C 

0.20 
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Dolor:i sic 1.:musIone, 

Gypsum, white. 

Dolomitic limestone, gray, 
finely laminar, 

Gypsum, wIlito and 

Dolomitic limestone, ;/.a.y. 

Alluvium-covered interval 
with expo3ures of white 
gypsum. 

Dolomitic limestone, tray. 

Alluvium-covered interval 
with exposures of white 
and gray gypsum. 

Dolondtic limestone, light-
grayish-brown, fossilifer-
ous. 

Alluvium-covered interval 
with exposures of light 
and dark-gray gypsum. 

Alluvium-covered interval 
with exposures of grayish-
green claystone and silty 
dolomitic limestont-

Gypsum, gray and dark--
gray; contrdns disseminated 
.claystone. 

Dolomitic limestone, gray; 
interbedded with gray 
carbonaceous claystone, 

Gypsum, white., m.ssive. 

Continued 
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Motor,; 

Gypsum, white, finely 
1,r.inted; contains 
satinsppx lenses and seams 
and minor thicknesses of 
interbedded green clay-
stone. 1.60 

Claystono, green 7 contains 
minor thicknesses of 
interbedded gypsum and 
ovoid b. dies of gypsum 
up to 15"cm. long. 7.90 

Gypsum, white, massive. 2.45 

Claystone, red mottled 
green, contains satinsliar 
lenses. o. 45 

Gypsum, white, liL.ht-
gray and pale-red- con-
tains disseminated clay-
stone, 1.65 

Alluvium-covered interval 
with exposures of red 
and green claystone con-
taining satinspar seam, and 
lenses. 15.30 

Dolomitic limestone, 
ranular. 1.90 

Alluvium-covered interval -
with numerous oxosures 
of white and very d.:.rk-
gray, massive gypsum-
contains two thin dolo-
mitic limeston. beds. 111.15 

Dolomitic limestone, gr.-4., 
finely iaminar, (- , r.7nul .r 
in places, 1.7 c: 

Continued 
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Alluvium-covered interval 
believed to be E:psum. 

Dolomitic lip > Sono er-ty, 
massive to finely landnar . 

Alluvium-covered interval 
with exposures of white 
and gray gyp:Alm, 

Dolomitic limestone, gray. 

Alluvium-covered interval 
with exposures of white 
and gray gyi,sum, 

Dolomitic limestona gray, 
massive and t:.in-bedded. 

Alluvium-covered interval 
believed to be &;yp.?.:um, 

Dolomitic limestone, gra‘,, 
massive and thin-bedded. 

Alluvium-covered interval 
with exposures of gypsum; 
contains two thin dolo-
mitic limestone units. 

Dolomitic listone, gray,, 
massive and thin-bedded. 

Alluvium-cov,:red interval 
believed to be 

Dolomitic limestone, gray, 
thin-bedded. 

Gypsum, whit,, massive. 

Dolomitic limestone, gray, 
massive. 

Gypsum, white, massive. 

Continued 
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M.ters 

5.0C, 

0.80 

11,90 

2.65 

2.6C 

(.80 

1.25 

15.40 

0.15 

1.90 

1.35 

0.60 

1.80 



Dolu:itic limestone. .gray, 
oilty, thin .bedded, 

GypsuF., white and gry, 
mas..)ive. 

Sulenite, transparent to 
translucent, iml-)e&ied in 
green claystone, pos,Jibly 
replacing claystone. 

Gypsul, 
massive. 

Alluvium-covered interval 
with exposures of gray, 
massive ant oolitic dolo-
mitic lime.tone. 

Alluvium-covered interval 
witi exposures of gray 
and white, gypsur]. 

Dolomitic limestone. gray, 
massive. 

•Gypsum, white, m%ssive. 

Dolor itic limestone, 
brown, massive. 

Gy.1,sum, white, gray and 
dark-gray, mssive and 
finely laminar. 

Dolomitic limestone, ;ray, 
massive. 

Gypsum, light and d-lrk-
gray, massiv-. 

Dolomitic limestone, gray, 
massive. 

Continued_ 
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Motors 

0.10 

6.3. 

0.15 

1.00 

0.60 

0.80 

0.90 

0.20 
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Meters 

Gypsum, white, gray and 
dark-L.-ray, massive to 
finely lminr:r, contains 
sparse dolomitic liestone 
laminae. 7.50 

0.30Dolomitic liL,-stone, 

Gypsum, white, gry and 
dark-gray, massive, 3.40 

Alluvium-covered interval 
believed to E.y.) um 3.40 

Dolomitic gry 
and white, massive to 
laminar. 3.00 

Gypsum, err.y, white and 
dark-gray, maive. 3.40 

:y 
massive. 1,20 
Dolomitic limstone, gr-

Gypsum, crly, massive to 
finely laminar7 contains 
sparse dolomitic limestone 
laLinae near base. 9.80 

Dolomitic limestone , gra:), 
mrsAve. 0.55 

Alluvi:Im-covered interval 
with exposures of white, 
:Tay and dark-uray gyp': um. 8.00 

DolomiLic limestone, gray, 
massive. 0.40 

Gypsum, white and gray, 
1,70massive. 

Dolomitic limestone, gray, 
massive. 0.35 

Continued 
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Gypsum, white and gray, 
massive contains selenite 
crystals noar top. of unit. 

Doloitic 
massive; intrleries aith 
gypsum. 

Gypsum, gray and whit, 
massivc. 

Dolorr;itic limestone, ray, 
silty, thin-bedded and 
finoly laminar. 

Siltstone, gray, dolomitic. 

Partially covered interval 
with exposures of white 
and gray gypsum. 

Siltstone 7'.nd claystone, 
grayish-green. contains 
some thin, tray, dolonlitic 
limestone lenses. 

Gypsum, white and gray 
cont.sins sparse dolor itic 
limestone lardnae; argil-
leeous near top, 

Dolomitic limestone, gray; 
contains some elastic 
material near top of unit. 

Gypsum, 'Waite, gray and 
dark-gray, m.71ssivet con-
tains sparse dolomitic 
limestone laminae argil-
laceous at top. 

Dolomitic limestone, gray. 

Continued 

Meters 

1.20 

0.15 

,:.30 

0.40 

0.40 

2.70 

0.25 

0.55 

15.15 

0.20 

53 



		

	

	

6S 

.11.pTao 

TvooT Jo saaNnoct pug 
fseTqqoo 4 seTqled 'cunTAnity 

:TITJ TP'dN 

Savuaoq.zinb 

We,0' 

nsno 

---toJTsn • 01101.0!(!,q0 

`R. ..t; puu sq Tq 411Insd1RD 

inns cL 
Jo soswq Duw -rnpun 

suT-q_uoo • 6ouoq.s13T0 



 

	

	

SECTION AT GARILT ED DABA 

Cretaceous 

Chicla formation 

Jurassic 

Bir el Ghnem group 
Alluvium—covered interval; 
predominantly gypsum in 
the lower half upper ho if 
unknown. 

Gypsum, whit,: and gray, 
massive- contains one thin 
dolomitic limetone bed. 

Claystone, gray and brown; 
contains thin satinspar 
lenses. 

Alluvium—covered interval; 
some outcrops of white 
and gray gypsum. 

Dolomitic limestone, gray— 
ish—green, dense and 
granular. 

Gypsum, white, massive 
contains sparse selenite 
crystal masses, 

Dolomitic limestone, gray, 
argillaceous, highly 
fractured. 

Gypsum, white and gray, 
massive. 

Dolomitic limestone, gray, 
dense, contains sparse, 
thick lenses of white 
gypsum. 

Continued 

Meters 

90.60 

10.60 

0.30 

5.10 

0.25 

1.90 

0.80 

1.05 

1.70 
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Meters 

Gypsum, white , contains 
selenite crystal mas:.es 
and thin irregular clay— 
stone buds. 0.35 

Dolomitic limestone, 
thin—bedded and lalninar, 
undulatory contains some 
white gypsum lenses. 0.10 

Dolomitic liEestone, gry, 
thin bedded, 1.15 

Gypsum, white ck.-, nt..ins 
abundant selnite crystals. 1.00 

Claystone, dolomitic, and 
argillaceous limestone, 
Ery. 0.45 

Gypsum, white contains 
abundant selenite crystals. 0.60 

Gypstrn, gray —hite, 
int-rbedded 

with dense, gray dolomitic 
limestone; contains 
abundant selonite crystals 
in placc.s. 1.20 

Gypsum, white and gray, 
argillceous, massive. 0.25 

Claystone, en-,y , contains 
abundant satinspar veins 
and a thin limestone bed 
at top. 0.30 

Gypsum, whit3 and dark— 
gray contains sparse 
selenite cry:Aals.. 1.85 

Continual 
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Meters 

Dolomitic limestone, grt.,y, 
dense interbedded with 
minor thicknesses of gray 
claystone 1.20 

Gypsum, white cont ins 
abundant selenite 1.80 

Doloriitic lim_stone, 
dense, 0.10 

Gypsum, white cont%ins 
abund7at selenite cryst,t1s. 0.30 

Dolomitic lim,stone, light-
brownish-gray, d, nse, thin-
bedded and rssive con-
tains gypsum bed near top 
of unit. 2.B0 

Gypsum, white; contains 
abundant selenite crystals. 2.35 

Dolomitic limestone, cr.4, 
granular. 0.1; 

Gypsum, gray and white, 
massive contains sclenite 
crystals in places. 1.55 

Dolomitic ii ,stone, gray-
ish-bron, very finely 
vuggy. 0.40 

Gypsum, white, massive 
contains sparse dolomitic 
limestone laminae. 1.L0 

Dolomitic limestone, cr%y, 
argillaceol,s, massive and 
thin-bedded 0.65 

1.85Gypsum, white, massive, 

Continued 
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Metc:rs 

Doloitic limes tor.(:, gr.v, 
Eranulir. 0.10 

Gypsum. w:Idte- cont:inb 
sparse dolo .itic lim,stone 
1-minae. 0 

Dolomitic lim3stone, gray-
ish-brown, dense, 

Gypsum, white; cont:Ans 
dissorAinr.ted claystone 
films. 1.40 

Gypsum, white, contains 
irregular bodies of gray 
civstone and rounded 
bodies of gray dolomitic 
limestone. 0.25 

Dolo!-Atic limestone, gray, 
argill: coous interbedded 
with minor thicknesses of 
gr:,,yish-groen clay:tone 0. 

Gypsum, white cont,ins 
irregular clystone bodies 
in upper part. 2.25 

Dolomitic limestone, 
denso, thin-bec'ded. 

Gypsur., white, ir.ssive 
contains claystone films, 0.35 

Dolomitic limestone, gray, 
dense. 0..c0 

Gypsum, white, massive 
with disseminated c14..3tone 
films. 2.25 

Continued. 
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Motors 

Dolondtic limestone, cr 
very finely vugEv, 
massive and thin—bdded. 1.10 

Gypsum, w,ite, 
contnins dissemind 
claystone films, rs '7 

Dolomi is riy, 
douse. 2.70 

Gypsum, white, m.-.6‘iv 
cont:  ins dis3;..)min-tc3d 
clastone films. C.7j 

Dolomitic limestone, t:;ray. 0.20 

Gypsum, white, massive 
cont-ins disseminrted 
clastQne films. 1.05 

Dolomitic limestone, 
thin—bedded and finely 
laminar. 0.30 

Claystone, green. 0.05 

Gypsum, white, m assive, 
argillaceous in places. 0,75 

Claystone, green, and 
gray dolomitic limestone, 
irregularly interbedded; 
contains minor thicknesses 
of gypsum that appear to 
replace the claystone. 0.75 

Gypsum, white, massive, 
argil 1. ceous in pl - ces, 1.20 

Alluvium—covered interval, 
probably gypsum contain— 
ing minor thick asses of 
dolomitic limestone 6.35 

Continued 
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Meters 

Dolomitic limestone, gray, 
oolitic. 2.00 

Dolomitic limestone, gray, 
thin-bedded and fincly 
laminar. 1.90 

Gypsum, white and gry, 
contains dolomfitic lime-
stone laminae at 13-;se. 2.90 

Dolomitic limestone, gray, 
massive and thin-be,ded. 1.00 

Gypsum, white and gray 
contains a thin limestone 
bed. 3. 0 

Total 171.65 

Quaternary 

Wadi fillg 
Alluvium, potblos, cobbles, 
and boulders of local 
origin_ 
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