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Expected Outcomes

Oil shale and black oil shale commonly host
metals, especially precious metals, as finely
disseminated native metal particles

Determination of their presence and
abundances will require application of various
analytical procedures, most likely including
unconventional ones

We anticipate that the outcome of such analysis
of oil shale, including particularly of spent
shale, will result in commercial operations, with
economic benefits, and minimal environmental
impact
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Samples
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The first Batch




The second Batch
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PHOTO 1a (x45). Ol SHALE CLOSEUP; JORDAN-NORTH







PH. 3deex100. OIL SHALEATTARAT DEEP MID.JORDAN
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PHOTO 3dfx100. OIL SHAJ<E OF AL LAJJOUN - JORDAN




PHOTO 3djx200. OIL SHAL_EOF AL LAJJOUN - JORDAN
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3. OIL SHALE OF AL LAJJOUN - JORDAN




PHOTO 3dfx100. OIL SHAJ<E OF AL LAJJOUN - JORDAN




PHOTO 3dgx100. OIL SHALE OF AL LAJJOUN -JORDAN
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The Poster
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INTERTIDAL [ MAINLY BEACH), CLASTIC,
MARINE SEDIMENTS

FLUVIAL, SOMETIMES LACUSTRINE, SEDIMENTS

SHALLOW MARINE AND/OR SABKHA/PLAYA LAKE
EVAPORITES, MAINLY SULPHATES AND SALTS,
MINOR CLASTIC SEDIMENTS

SHALLOW MARINE CARBONATES, MARLS,
SHALES AND SANDSTONES,
(ORE-BEARING INDICATED IN BLACK)

DELTAIC, OTHER COASTAL, AND LAGOONAL
SEDIMENTS

CONTINENTAL CLASTIC SEDRIMENTS,
SOMETIMES WITH PYROCLASTICS

VOLCANIC PYROCLASTICS (MAINLY TUFFS),
FLUVIAL AND LACUSTRINE SEDIMENTS

VYOLCANOGENIC AND FLUVIAL AGGLOMERATES

DEPOSITS

PLAYA LAKE OR INLAND SABKHA, EVAPORITIC,
CALCAREOUS SEDIMENTS

SHALLOW MARIME - MAINLY REEF SYSTEM,
(OR COASTAL SABKHA), BIOGENIC,
CALCAREOUS SEDIMENTS

SHALLOW AND DEEP MARINE SEDIMENTS,
MINOR PYROCLASTICS

FELSIC AND INTERMEDIATE VOLCANICS,
PYROCLASTICS AND MARINE SEDIMENTS

MAFIC VOLCANICS WITH PILLOW LAVA,
PYROCLASTICS AND MARINE SEDIMENTS

VOLCANIC BRECCIA, PYROCLASTICS AND
VARIOUS SEDIMENTS

SUBVOLCANIC BODY OF VARIED MINERAL
COMPOSITION

VOLCANIC BRECCIA OF ACTIVE OR INTERMITTENT
VOLCANOES [SOMETIMES ORE-BEARING)

RELATIONSHIP OF SEDIMENTARY ENVIRONMENTS, HYDROCARBON
FAVORABILITY AND METALLOGENY OF STRATIFORM ORE
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PLUTOMNIC ROCKS OF VARIED MINERAL COMPC
(MULTIPLE INTRUSIONS)

OLDER VOLCANIC ROCKS AND PYROCLASTICE

BASEMENT: METASEDIMENTS AND METAVOLCA
LOCALLY ORE-BEARING

FAVORABLE HYDROCARBON SQURCE ROCKS
AND/OR RESERVOIRS

STOCKWORK, STRINGER AND VEIN SYSTEM WIT
K5,

ORE DEPOSITS OF VARIOUS TYPES AND ORIGIN

ORE DEPOSITS IN CLASTIC SEDIMENTS
{(INCLUDING QUARTZ PEBBLE CONGLOMERATE)




INTERTIDAL MARINE
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BLACK SHALE

HIGHLY OR MODERATELY

FAVORABLE SOURCE

CARGILLITE, i
 SILTSTONE  AND/OR RESERVOIR
cLastic b
SEDIMENTS T N - =
SASSTENES o T
coNgLﬂMEBATE ngHLY'FAVpRABLE RESERVOIR |

 PLAYA ‘LAK(E
OR INLAND SABKHA

EVAPORITIC - CALCAREOUS
SEDIMENTS

FAVORABLE RESERVOIR :
AND/OR SOURCE i

| Pb,Zn,U,V,Cu,Ag,Fe

neaox mTERFAc‘r"l
~ DEPOSITS

VOLGA”NOGENI
4 DEPOSIT

METASOMATIC

| Cu,Ag,Pb,Zn.P,
| CoNiCr s A

| CuAg,Pb.ZnUP,
_ |Mo,Re,CoNiCrVCd,|
I Bi,Sn,As,Sb,Ga,Gein, |

N .TI Se,Te Hg,A;J ,Pt, Pd,

( Mo,
Bi

Os Ir,T

EPIGENETIC,

DiAe. “IETIC/METASOMATIC

: w‘{NGENETI(}

O

4 bu,

 |Mo,F&;Mn,(Re,Bi,Gr.Sn,|

. |Ni,Cd As,ﬁh~Au,Ga Gel|

EP GENETFC'

DIAGENEIIC/ METASOMkIIC

S\‘NGENET&G/EPIGENET]G» ":Twi

’ME’I’ASOMATH’J‘ 4




Seeing is Believing




v' Brownish-gray, silty shale, soft, not clearly
stratified, with white alum [KAI(SO4) 12H,0] stains
on the surface and in the fracture openings

v Qil shale processed with clearly visible
concentration of metals

v Gray oil shale with whitish irregular seams and
lenses of slightly brownish inclusions. Freshly
broken smells of hydrocarbons

v Oil shale processed with metals concentration




v Light-gray, silty oil shale, with spotty white coatings
of alum

v Qil shale processed with clearly visible gold beads

v Qil shale processed with visible most-likely gold and
platinum mineralization

v' Light-gray, silty oil shale, with spotty white coatings
of alum

v" Oil shale with visible concentrations of dead oil

v Oil shale processed with visible concentration in
strange pattern of gold (?) and other metallic beads




ond Fand Analysis

OIL SHALE - JORDAN
ANALYZED BY MINERAL LAB. IN GOLDEN COLORADO
FOR GEOEXPLORERS INTERNATIONAL, INC.

XRF Results for Samples Received; Lab No. 209579

SAMPLE V Cr CoNi W Cu Zn As Sn Pb Mo Sr U Th Nb Zr Rb Y
NUMBER in ppm

1JK 3217117 65 <10 53 178 <20 <50 <10 <10 418 <20 <20 <10 <10 <10 <10
2 JK 39 184 14 74 <10 51 383 <20 <50 <10 39 322 <20 <20 <10 <10 <10 <20
3 JK 123 181 16 74 <10 53 415 <20 <50 <10 53 323 <20 <20 <10 <10 <10 <10
4 JK 158 143 16 70 <10 66 424 <20 <50 <10 61 269 <20 <20 <10 <10 <10 <10




second FHand Analysis

OIL SHALE - JORDAN
ANALYZED BY MINERAL LAB. IN GOLDEN COLORADO
FOR GEOEXPLORERS INTERNATIONAL, INC.

XRF Results for Samples Received; Lab No. 209579

SAMPLE Ce La Tm Er Ho Dy Th Gd Pr Nd
NUMBER in ppm

1JK <90 <50 <50 <50 64 140 220 100 93 <50
2 JK <90 <50 <50 <50 60 150 220 120 68 <b0
3 JK <50 <50 <50 <50 59 140 230 120 86 <50
4 JK <90 <50 <50 <50 60 150 220 120 73 <b0




ond FHand Analysis

OIL SHALE - JORDAN
ANALYZED BY HUFFMAN LAB. IN GOLDEN COLORADO
FOR GEOEXPLORERS INTERNATIONAL, INC.
ICP- MS Results for Samples Received; Lab No. 179509

SAMPLE Ag Au Pd Pt
NUMBER mglg mglg mglg mglg

3 1-JK 021 0.09 045 <0.02
ddup 1-JK 019 015 047 <0.02
4 2-JK 050 017 0.33 <0.02
4dup 2-JK 053 029 033 <0.02
9 3-JK 057 040 0.29 <0.02
ddup 3-JK 051 026 032 =<0.02
6 4-JK 045 035 0.22 <0.02
Gdup 4-JK 043 021 024 <0.02

Denver, Colorado; Geoexplorers International, Inc. October 14, 2009




No conflict between these targets

This research indicates the possibility of utilizing
the spent shale for many uses

Minerals do exist in the Jordanian spent shale

This forms an added value to the overall oil shale
industry




Further study

Economy

Technologies

Environment
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