U.S. DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY, PREPARED FOR

MINISTRY OF PETROLEUM AND MINERAL RESOURCES KINGDOM OF SAUDI ARABIA OPEN-FILE REPORT
DIRECTORATE GENERAL OF MINERAL RESOURCES USGS-OF-90-42/

Table 1--Geochemical analyses for traverse 1 through 9 ( L preceding value indicates less Topographic contours are from an enlargement of the 1:50,000 series topographic map of the Zahran Al Janub
than limit of detection). quadrangle, sheet 4317-13. Latitude-longitude marks have been transferred from both the topographic map and
: _ from the photomosaic map used as the base map for geologic mapping of the Farah Garan-Kutam mineral belt
Traverse 1. Rock Chip Geochemical Data (ppm) (Aero Service Corp., Photogrammetric Engineers, Saudi Arabia, Tihama-Asir, sheets 6E and 7E).
Rock Unit Meters Rass # Au Ag As sb Te Cu Zn Pb
mvc 3 237500 L0.02 0.0 L10 5 0.3 130 85 8 DESCRIPTION OF MAP UNITS
vhs 6 237501 L0.02 0.0 L10 2 1.0 140 185 15
vhs 9 237502 L0.02 0.2 30 3 0.7 95 130 22 SURFICIAL DEPOSITS
vhs 12 237503 L0.02 0.8 20 2 0.6 85 80 30
vhs 15 237504 L0.02 0.9 150 3 1.0 85 120 80
vhs/gp 18 237505  0.03 1.7 60 4 1.4 70 50 140 (oh mgn“:‘“"ig) - QUATERNARY DEPOSITS
vhs 21 237506 L0.02 0.8 90 2 0.6 100 160 30
vhs/gp 24 237507 0.20 3.3 600 8 2.6 300 650 350 Qs UNCONSOLIDATED SURFICIAL DEPOSITS--Undivided
vhs 27 237508 0.18 1.1 250 6 0.6 200 400 60
vhs/vxd 30 237509 0.15 3.2 50 16 3.0 360 1900 140 )
vxd 33 237510 1.00 18.0 25 60 5.5 350 550 580 HYDROTHERMAL ALTERATION PRODUCTS
vxd 36 237511 1.00 11.0 170 80 6.5 4300 10000 3300
ol » BHR 1.8 3.3 200 3 42.0 2200 27500 2800 (ca) CARBONATE-ALTERED ROCK--Soft, rusty weathering, carbonate-rich rocks. Where relicts of the
o ol sanisii — 5.¥ an = 2.2 1960 =00 1600 protolith can be identified, (ca) follows the protolith symbol. Where the protolith is altered
.y - - S . i " L 1 = SEng 0 beyond recognition, the symbol (ca) stands alone
vhs 48 A237515 0.12 0.3 20 4 30.0 600 1600 1300
vxd 51 B237515 0.09 3.6 0 3 1.5 70 850 420
vhs 54 237516 0.20 4.5 65 22 2.4 170 520 260 METASEDIMENTARY ROCKS
cp 57 237517 0.03 L0.1 L10 3 0.8 85 450 90
cp 60 237518 L0.02 0.2 10 2 1.4 130 450 40 Clastic and Epiclastic Metasedimentary Rocks
vhs 63 237519 L0.02 0.0 0 2 3.4 30 660 20
vhs 66 237520 0.08 0.6 0 2 64.0 1120 8000 440 gp  GRAY PHYLLITE--Medium to dark gray, sparsely to abundantly carbonaceous sericite phyllite,
vhs/mve 69 237521 0.05 2.0 0 1 35.0 1900 12000 520 probably derived from variously organic-rich mudstone
cp CHLORITE PHYLLITE--Grayish green phyllite, commonly containing chlorite, quartz, epidote and
Traverse 2. Rock Chip Geochemical Data (ppm) carbonate minerals, with subordinate l?lotltc, sericite or talc. Probably represents hydrothermally
altered and metamorphosed, mafic-derived, epiclastic mudstone
Rock Unit Meters Rass ¥ Au Ag As Sb Te Cu Zn Pb
(ca) 3 237522 0.04 0.7 (] 4 0.30 360 220 400 Yolcanic-related Hydrothermal Exhalites and Breccia
dtbx 6 237523 0.8 9.0 25 35 12.0 600 750 1400
dtbx 9 237524 0.07 3.2 10 15 4.0 105 400 600 VOLCANIC-EXHALATIVE DOLOMITE--Brown weathering, light gray dolomitic marble in
dtbx 12 237525 0.12 8.0 25 15 7.0 85 240 1800 concordant, stratiform lenses. Locally these are copper-stained and contain sparsely-disseminated
dtbx 15 237526 0.05 4.0 50 15 3.8 220 360 400 polymetallic ore minerals (pyrite, tennantite, galena, and sphalerite)
dtbx 18 237527 0.05 5.0 30 10 2.7 100 400 740
dtbx 21 237528 0.17 13.0 50 20 3.0 250 230 520 vhs VOLCANIC-HYDROTHERMAL CARBONATE-SERICITE PHYLLITE--Rusty weathering, finely
dtbx 26 237529 0.23 5.0 35 10 9.0 160 220 500 laminated sericite phyllite with siderite, calcite, microcrystalline silica, pyrite, sericite, and limonite.
dtbx 27 237530 0.88 1.5 40 30 3.0 250 400 360 Locally contains quartz "eyes", indicating a felsic volcaniclastic component
dtbx 30 237531 0.16 2.4 25 40 4.2 130 200 450 —
dtbx 33 237532 0.13 2.3 10 40 3.0 110 260 400 VOLCANIC-EXHALATIVE DOLOMITE BRECCIA--Dolomitic fragments in a dolomitic matrix.
vxd 36 237533 0.28 3.0 0 35 1.9 80 .210 260 Occurs at the base of the northern volcanic exhalative dolomite lens
vxd 39 23753  0.13 4.0 0 15 0.9 60 320 200 i
vxd 42 237535 0.5 5.0 0 20 0.30 80 300 280 VOLCANIC-HYDROTHERMAL DOLOMITE-TALC BRECCIA--Dolomite fragments in a talcose
vxd 45 237536 0.38 7.0 10 50 1.0 140 280 180 matrix. O(.:curs in both the northern and southern dolomite lenses, and is interpreted as hot-spring
vxd 48 237537 0.63 8.0 0 25 3.5 65 250 240 Iy vent breccia
vxd 51 237538  0.72 7.6 0 30 3.5 70 140 70 — —— _ i
vxd 54 237539 0.28 11.0 60 150 48.0 420 170 160 (topographic map) -qb%- | VOLCANIC-HYDROTHERMAL QUARTZ BRECCIA--Quartz fragments in a fragmental matrix.
vxd 57 237540 0.23 3.1 10 15 1.1 45 90 55 Occurs at the base of the northern volcanic-exhalative dolomite-breccia pod
vxd 60 237541 0.51 3.4 L10 8 2.8 60 120 40
Qs 63 237542 ;
Qs 66 237543 Metavolcanic Rocks
(ca) 69 237544 L0.02 0.7 20 3 0.70 80 70 12 ) o !
(ca) 72 237545 0.14 3.6 80 35 2.5 200 220 350 fvq QUARTZ-PHYR_IC PTELSIC_ METAVOLCANIC ROCKS--Quartz-phyric sericite phyllite, after
(ca) 75 237546 2.10 22.0 60 240 1.7 550 400 670 quartz-phyric albite rhyolite
(ca) 78 237547 2.30 24.0 90 400 2.9 1000 650 900 3
mv(ca) 81 237548  10.02 0.0 0 3 0.40 70 70 6 e mv  MAFIC METAVOLCANIC ROCKS--Undivided
cptca) 84 237549  L0.02 0.0 0 1 0.80 70 80 15 2700 ) ) ) ) _
cp(ca) 87 237550  L0.02 0.0 0 1 0.30 120 100 7 mvc MAFIC V.O.I:,CANIC!.,ASTI(; l.IOCKS--Grcemsh-gray basaltic volcanic rocks, with lenticular bombs and
cp(ca) 90 237551  L0.02 0.0 (] 1 0.02 150 110 16 150 S / \/ (c,,;(, j lapilli in a matrix of lapillistone
mv(ca) 93 237552 L0.02 0.0 1] 2 0.005 130 70 8 2 \ ; .
7. 0 . g -
o w S ke &S i x  RET I o g /\ 20 - \V%/ mwe 2120 mvp MAFIC VOLCANIC ROCKS WITH PILLOW STRUCTURE--Greenish gray pillow basalts, indicative
mv(ca) 99 237554  10.02 0.0 10 0 0.007 65 130 6 2740 ~ of submarine basaltic volcanism
mv(ca) 102 237555 L0.02 0.0 10 0 0.001 85 70 8 % \ . 2140 =
150w - mv oow 50w 0 2120 100 E S0E
mv(ca) 105 237556 L0.02 0.0 40 2 0.007 115 90 18 5(1 J\'\ | ] /501':2| "*\ . \ 'y r
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 43°38'30" 43°39'30"
(photomosaic) (topographic map)
A--FARAH GARAN EAST GEOLOGIC MAP
Traverse 3. Rock Chip Geochemical Data (ppm)
. WITH TOPOGRAPHIC BASE
Rock Unit Meters Rass #' Au Ag As sb Te Cu Zn Pb
mve(ca) 3 237557 0.03 0.0 10 2 0.013 80 70 6
mvc(ca) 6 237558 L0.02 0.0 0 1 0 50 90 ()
mvc(ca) 9 237559 L0.02 0.0 0 2 0 45 90 5 5 T T I '
mvc(ca) 12 237560 L0.02 0.0 0 1 0.006 45 130 10
mvc(ca) 15 237561 L0.02 0.0 L10 1 0.002 60 210 4 fﬁ
mvc(ca) 18 237562 0.04 0.0 0 1 0.007 40 65 4 \\ l‘-':-’ 0 —
mvc(ca) 21 237563 L0.02 0.0 L10 1 0.008 120 85 7 L] (u.?
mvc(ca) 26 237564 L0.02 0.0 15 3 0.015 130 110 5 B D_
mvc(ca) 27 237565 L0.02 0.0 0 1 0.012 140 100 3 (m\)' I._IIJ S X
0.0 0.0 0 1 0.002 100 90 3 ca [0}
mvc 30 237566 L0.02 $
""""""""""""""""""""""""""""""""""""""""""""""""""""""" < RELATIVELY HIGH CONDUCTIVITY
= -10 - -
=
o
Traverse 4. Rock Chip Geochemical Data (ppm) —350N ]
-15 1 | | \ |
Rock Unit Meters Rass # Au Ag As Sb Te Cu Zn Pb 200W 100w 0 100 E 200 E
T e iy s
mvc(ca -
mvc(ca) 6 237568  10.02 0.0 0 1 0.004 180 100 6 p— | EM PROFILE 250 N—-Crone electromagnetic tilt, angle, degrees, survey along line 250 N. showing the wide
mvc(ca) 9 237569  10.02 0.0 10 3 0.002 200 40 8 (Photomosaic) [~ 300 N negative tilt angle anomaly representing the surface outcrop of an ancient working over talc in
mvc(ca) 12 237570  10.02 0.0 o 3 0.003 80 60 3 dolomite with sparse deseminated pyrite and malachite.
mvp 15 23757 10.02 0.0 0 4 0.008 95 100 7 \
Traverse 5. Rock Chip Geochemical Data (ppm) =250 N PROFILE 250 N
Rock Unit Meters Rass ¥ Au Ag As sb Te Cu Zn Pb
mvc 3 237572 L0.02 0.0 0 2 0.006 170 110 10
(ca) 6 237573 0.08 0.8 0 3 1.0 320 200 500 ‘+4 g\ \ [ () i \ (f(‘:"av)
(ca) 9 23757  0.41  66.0 80 60 3.5 2400 900 1050 | 200N+ : : SedGe e | / , # = 5 T [ T w
vxd 12 237575 3.60 21.0 200 80 0.8 950 400 1900 1) - : / \ -
vxd 15 237576 0.62 7.0 60 110 3.0 600 300 720 w &L
vxd 18 237577 0.56 30.0 100 200 5.1 850 700 800 g:) N
as 21 237578 u
vxd 24 237579 0.16 6.0 L10 22 1.0 140 250 240 -6 D.
vxd 27 237580  0.09 6.0 20 40 0.7 220 320 300 150 N+ = w S~ .
vxd 30 237581 0.04 2.5 10 25 4.0 140 130 100 g
vxd 33 237582 0.33 8.0 20 20 0.5 200 250 260 < s |
vxd 36 237583 0.20 1.6 10 15 0.002 140 150 200 E fREMTNELY HIGH CONDUCTMITY
vxd/mve 39 237584  0.29 1.0 0 5  0.004 260 160 90 e -
mvc(ca) 42 237585 L0.02 0.1 10 0 0.005 120 55 3 _15 | L
mvc(ca) 45 237586 10.02 L0.1 10 0 0.005 125 60 3 —100 N e ] 200 W 100 W o 100 E
mvc(ca) 48 237587 L0.02 L0.1 0 2 0.002 120 4 DISTANCE, METERS
mvc(ca) 51 237588 L0.02 L0.1 0 0 0.008 150 2
mv 54 237589 L0.02 L0.1 0 1 0.4 150 80 2 — e . p
= e oy " Y %.p 1% - 4 EM PROFILE 150 N--Crone electromagnetic tilt, angle, degrees, survey along line 150 N. which may
O i kil i S S gy "yt Sl vl L represent a 60 degrees, dipping conductor to the west at a considerable depth.
—S0ON =
Traverse 6. Rock Chip Geochemical Data (ppm)
Rock Unit Meters Rass ¥ Au Ag As Sb Te Cu Zn Pb
.................................................................................................. "
mv(ca) 3 237592  L0.02 0.4 0 3 6 130 110 35 Lo (ca)—
vxd 6 237593 0.07 6.0 0 45 2.1 350 400 270 .
vxd 9 237594 0.29 30.0 60 26 70 250 500 850 \ Wi \
vxd 12 237595 0.07 10.0 60 50 0.017 350 750 520 \ /(ca)
vxd 15 237596 0.14 8.0 30 45 1.2 250 400 370
dbx 18 237597  0.03 2.7 0 10 0.50 70 210 200 a0 - STRUCTURAL FEATURES
dbx 21 237598 0.1 2.1 70 20 2.0 130 210, 220 (topographic map) |- 50 S
vhs 24 237599  10.02 0.4 200 4 0.70 130 90 20 SURFACE TRACE OF CONTACT--Showing dip. Contacts are dashed where very indefinite
mv(ca) 27 237600  L0.02 0.4 20 2 0.017 180 110 7 - (gradational, poorly exposed, or poorly controlled)
mvc 30 237601  10.02 L0.1 0 2 0 100 90 3 e Inclined
mvc 33 237602 L0.02 0.1 0 2 0 90 90 4
.................................................................................................. —t--- Vertical
1008
_é;_ ORIENTATION OF DEPOSITIONAL TOPS--As indicated by pillow structures in basaltic flow rocks
Traverse 7. Rock Chip Geochemical Data (ppm)
STRIKE AND DIP OF BEDDING
Rock Unit Meters Rass # Au Ag As sb Te Cu Zn Pb _1i7_ Inclined
vxd 3 237603 0.27 9.0 25 30 0.3 150 250 90 )
—150 S Vertical
vxd 6 237604  0.28 5.5 20 20 3.7 100 230 140 ==
vxd 9 237605 0.18 3.6 30 40 4.0 270 700 450 STRIKE AND DIP OF FOLIATION
dbx 12 237606 0.04 2.0 25 10 2.0 100 610 550 72 Inclined
dbx 15 237607 L0.02 3.4 20 5 1.3 50 350 320 ——
vhs 18 237608  0.15 3.4 50 13 4.3 120 160 % 150E Vertical
vhs 21 237609  0.04 1.8 % 1% 2.1 100 70 40 P - L ——
. 43°38'30" 43°39'30"
vhs 26 237610 0.06 2.3 65 12 4.6 ) -?(-)(—’ ------ ??(-) ------ jl:(-)- . B FA N GA N ST (photomosaic) (topographic map) —o—0—o— SURFACE TRACE OF QUARTZ VEIN
CRONE EM TILT ANGLE (Degrees) . SURFACE TRACE OF FAULT--Showing dip, dashed where indefinite
Traverse 8. Rock Chip Geochemical Data (ppm) CONTOUR MAP ‘ e Inclined
GN :
Rock Unit Meters Rass # Au Ag As sb Te Cu Zn Pb +“ Vertical
-------------------------------------------------------------------------------------------------- . N -
mve 3 237611 L0.02 0.1 15 6 0.15 140 95 10
mve 6 237612 L0.02 L.015 15 7 0.15 130 80 5 0 50 100 m CULTURAL FEATURES !
mvc 9 237613 L0.02 L.015 15 5 0.10 115 90 3 S e '
(ca) 12 A237614 L0.02 0.2 20 5 0.17 150 80 8
Scale = 1:2000 3
mve/vxd 15 B237614  0.06 1.0 30 7 0.30 160 80 9 (S SITE OF ANCIENT MINE WORKING
vxd 18 237615 0.06 1.6 30 6  0.50 80 110 20 P —————
vxd 21 237616 1.50 25.0 40 - 10 12.0 1000 . 190 800 GRID NORTH (GN) 16°EAST
ol 2% 237617 0.60 7.5 70 20 4.0 100 120 50 ANNUAL CHANGE 0°01' WEST ROCK-CHIP GEOCHEMICAL SAMPLE TRAVERSES
vxd 27 237618 L0.02 0.6 40 9 0.25 110 80 10 -
d 30 237619  10.02 0.3 20 7 0.15 30 50 6 ) P o
il i i B ov Wl T A A | o A E ROCK-CHIP-CHANNEL SAMPLE TRAVERSE--Showing 3-m sample intervals, and last three digits
e of sample RASS number. First three digits for all samples are 237
Traverse 9. Rock Chip Geochemical Data (ppm) AN EVALUATION A E CA E"m GOLD ASSAY--> 0.5 ppm per 3-m chip-channel sample
Rock Unit Meters Rass # Au Ag As Sb Te Cu Zn Pb
.................................................................................................. OF THE FARAH GARAN EAST P ROSPECT, GEOPHYSICAL SURVEY GRID
mve(ca) 3 237621 036 0.5 50 8 045 115 100 12 SOUTHEASTERN ASIR, KINGDOM OF SAUDI ARABIA o _ o - I _
(ca) 6 237622 0.58 2.0 30 10 6.3 260 330 380 + Grid points at 50-meter intervals on a grid oriented N. 16° E. by N. 74° W. Grid points represent stations
vhs 9 237623 0.1 2.0 40 17 7.8 220 200 400 By occupied for Crone electromagnetic survey measurements.
vxd 12 237624 0.59 10.0 90 20 5.8 300 600 550
vxd 15 237625 0.22 5.0 100 22 3.2 280 700 900 ' . . Crone EM data points are plotted midway between stations
(o) 18 237626  0.13 5.0 45 5 82 150 600 750 Arthur A. Bookstrom, Mohammed B. El-Komi § _ _ _ _ _
(ca) 21 237627 0.16 5.0 50 13 15.0 140 550 470 = ® Tilt-angle contour lines, based on Crone electromagnetic data. The contour interval is 5 degrees of tilt
vxd 2 237628 0.55 9.0 230 30 6.6 1060 2100 1800 and Ralph P. Christian angle. Tilt angles vary from positive (indicating relatively low electrical conductivity) to negative
vhs 27 237629 0.81 3.5 60 20 16.0 470 550 1000 (indicating relatively high electrical conductivity).
wxd 30 237630 0.64 25.5 100 35 10.4 3000 6000 7500 With a section on - e
-------------------------------------------------------------------------------------------------- A GROUND ELECTROMAGNETIC GEOPHYSICAL SURVEY % Areaof negative tilt angle
By
This report has not been edited or reviewed for conformity Maher Bazzari

with U.S. Geological Survey standards and nomenclature
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