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GEOLOGIC EXPLANATION

22.7 % 0.9 m.y. is reported for a granite
sample from Jibal Sabir collected by R. O.
Jackson (Field No. ROJ-1), and analysed by
R. F. Marvin, H. H. Mehnert, and Violet
Merritt (Marvin, 1974, written commun. to
G. F. Brown). A similar K-Ar age (22.0 %

DESCRIPTION OF MAP UNITS g8 Gneissic granite, gneissic granodiorite, and

injection gneiss; commonly intruded by
swarms of mafic dikes, contains numerous
septa and inclusions of schist and gneiss;
may have been intruded during second epi-
sode of Hijaz tectonic cycle

Double or fractional symbols indicate grouped
formations: Symbols queried where identification

doubtful.

Geologic names and symbols given below apply to
the whole area of the Yemen Arab Republic; some
names and symbols may not appear on the geologic
3 map of an area covered by an individual LANDSAT-

A. Geologic interpretation of LANDSAT-1 CORRELATION OF MAP UNITS

images, supplemented by reconnaissance Qsb Qay, 7} Holocene 1 image. Names and descriptions of geologic 0.7 m.y.) is reported by Marvin (1974, writ- n Diorite, d, and gabbro, gb; may have been
airborne and field surveys in June - 1 units, unless otherwise noted, are adopted from ten commun. to Brown) for a syenite sample intruded during second episode of the
and July 1975. Qale 0a U.S. Geological Survey and Arabian American 0il which had been collected from a plug cut- Hijaz tectonic cycle
ols 3 Company, 1963, Geologic map of the Arabian ting a laterite deposit in the Sirat Plateau, Slate, pelitic schist, and quartzite, sl;
B, VRSN R SR Qal b QUATERNARY Peninsula; U.S. Ceol. Survey Misc. Geol. Inv. Saudl Arsbim by Brown (Field No. 5198). < chlorite-schist, graphitic schist, sc;
Qu 4 Qk Q1 |Qe{Qa Qs, PHolocene and Map 270-A, and Brown, G. F., and Jackson, R. O., Alkali basalt flows. Erosional remmants on low-grade metamorphosed sedimentary rocks
Brown, G. F., 1970, Eastern margin of the Red Qaly Upper Pleistocene 1959, Geology of the Asir quadrangle, Kingdom of laterite (T1) developed over Precambrian possibly of second and first episodes of
Sea and coastal structures in Saudi Arabia: =1 ] Saudi Arabia: U.S. Geol. Survey Misc. Geol. Inv. crystalline rocks; basalts probably equi- Hijaz tectonic cycle
Roy. Soc. London Phil. Trans., v. 267, Qal; 0a; Map 217-A. valent to As Sirat Volcanic rocks of Saudi Marble, quartzite, and biotite gneiss, mq;
p. 75-87 Qal, Arabia (Coleman, and others, 1975) for - biotite schist, biotite gneiss, and quart-
: Silt. clay, and muddy sand; commonly satu- which isotopic ages of 25 to 29 m.y. are zite, bq, intruded by dikes of gneissic
, and Jackson, R. 0., 1959, Geology Unconformity Pliocene (?) or rated with brine and salt encrusted; in reported (Brown, 1970, p. 75-87); may be pink granite, diorite, and gabbro; medium-
T of the Asir quadrangle, Kingdom of Saudi [Ia;$ Ta [Tba] Miocene (1) SRRy mud flats (sabkhas) along the Red Sea equivalent to Yemen volcanics sub-unit and high-grade metamorphosed sedimentary
Arabia: U.S. Geol. Survey Misc. Geol. Inv. Ter - ) coast KTY6 rocks possibly of second and first episodes
Map I-217A, scale 1:500,000 } iocene (? Qu |River terrace deposits, alluvial fans, e B9 " 4 1k il e s of Hijaz tectonic cycle
Unconformity . gravel, sand, and silt including un- ager tila“ saprg de’ t;a "dy ki e’r szr- Mafic volcanic and metavolcanic rocks, with
Coleman, R. G., Fleck, R. J., Hedge, C. E., and < Lower Miocene ? and mapped alluvium which overlies rock e yellow or red, developed on uppe some lnterlayered metagraywacke and meta-
Ghent, E. D., in press, The volcanic rocks Y6 Tb Upper Oligocene? salt at Jabal Kushah, near Guma; face of Precambrian crystalline rock: by conglomerate, consisting of andesite,
of southwest Saudi Arabia and the opening TKy g numerous loess deposits particularly prolonged weathering during Eocene (?) neta-sndesitn, mersbasalt, gressdre
of the Red Sea: Saudi Arabia Dir. Gen. Ky T1 = in the central plains. Wherever pos- time, to 50 meters in thic:“e::; pr;bably and chlorite schist, sb; ;ornblende '
Mineral Resources, Red Sea Vol. TKy 4 Eocene (? | TERTIARY AND (OR) sible, alluvial deposits have been :gzﬁ:al;:zd;oAizgizizgri:n :n;i :z;eéiun uelve, tel aighitbolice, w; posabbly of
R.. 1931. Th 1 £ the Farsan By L CRETACEOUS divided regionally on a basis of : 1959)' . second and first episodes of Hijaz tec-
Cox, L. R., » LRE EEOIOBY © £ TK reflectance, natural vegetation an tonic cycle
Tobupis Biasm, Sod Konpow Doland, Bed 74 crops, altitude, and location into i gt o il undivided--Beddeg aikalic ur | Predominantly granite, gneiss, and mica
Sea, Part 2, Molluscan Paleontology: TKy 1 six sub-units, as follows: flows and pyroclastic rocks including but schist with subordinate quartzite, horn—
Geol. Magazine, v. 68, p. 1-13. Qal., alluvial gravel, gand, and silt not restricted to rhyolite, comendite, bleade schist, and marble
) restricted to channels and flood paztelterite, t;gghzti. agd;site. ?zzzlt. wh | Chlorite-sericite schist, amphibole schist,
Dodge, F. C. W., and Rossman, D. L., 1975, Unconformity plains of present-day ephemeral streams and an aram;te I u ri :ni as;aéd ; " graphite schist, marble, quartzite, slate,
Mineralization of the Wadi Qatan area, }Upper Jurassic Qal., alluvial gravel, sand, and silt on v. 36, p. 129-163), with interbedde conglomerate, and greenstone
Kingdom of Saudi Arabia: U.S. Geol. Survey Jam JURASSIC river terraces and fans, adjacent to len;icles of f(]iuv:‘aii}elandliacustzirile Thaniya Group, contorted and cleaved meta-
open file rept. 75-309, 71 p. Jko }lower Jurassic and higher than the flood plains of ?:2 ;_5izy; g?i zczn:;Migzzneyfgggiis?s sediments consisting of graphitic calc-
present-day streams; generally darker 8 : gf el Mlgrair schist, quartzite, phlogopite marble,
Geukens, F., 1966, Geolﬁgy of the Arabian Unconformity than Qal,; may include colluvium at uppe; sur ace:d: hman){ vo ian cf eds i chure, and ssnccisted volcanics
Peninsula, Yemen: U. S. Geol. Survey Prof. ORDOVICIAN besamofLonthills, weather to reddish paleosols a few cen
Paper 560-B, 23 p., incl. geeol. map, Qal,, same as above, but darker, and meters to a few meters thick, particularly NOTE
scale 1:1,000,000 " I —— possibly older in middle and upper pirts of the sequence;
» ® Jnconformity
gp | sy W Qal,, same as Qal,, but higher and older ;hgég sequenceh$kaemsn Vo;canics ?t 1iaat The gossans in the Kingdom of Saudi Arabia at
Gillmann, M., Letullier, A., and Renouard, G., Qaly, same as Qaly, but higher and i WEEELS! KHERK. | ST TEUER SoLEaen Wadi Wassat (Overstreet and Rossman, 1970), and
1966, La Mer Rouge: Geologie et probleme o farther inland érom the Red Sea Coast introguced heée to veplace Loy namei at Wadi Qatan (Dodge and Rossman, 1975) were
pétrolier: Revue de 1'Inst. Franc. Petrole, 2g PRECAMBRIAN Qal;, alluvial gravel heavily coated Trap erie; (heu:ens, 1966).ft0 emghas ze formed over extensive deposits of stratabound
v. 21, no. 10, p. 1467-1487, illus. { with desert varnish, restricted to presence of thick sequence of highly
A s . s Po N G £ ti d felsi 1 i ks massive and disseminated pyrite and pyrrhotite in
d | gb dissected river terraces on the south ractionated felsic volcanic rocks. B bri 1 { "y Shoul 1
Goerlich, F. Von, 1956, Mikrop#lontologische 1 I b valley slope of Wadi Jawf, north of Wherever possible, the Yemen Volcanics recambrian vo c?nogen ¢ rocks. ould the iron
und.st;ati ;a hiséhe Untersuchungen wh | th ° l et R . Jabal Bahra and west of Wadi Raghwan have been divided regionally on basis of deposits neaxr Su'dah, which are known to extend
grap - T . &b At M Yellow ad grecs narly limsatons, white 14me- reflectivity and stratigraphic succession tens of kilometers northward, and similar deposits
im Kdnigreich Yemen: Paldont. Zeit., ) Qk ’ Inte welic sub-unite. as Follows: gossans over massive sulfide, then the region
v. 30, p. 213-214. stone, and reef limestone, undifferen- TK ik basaléic flows: mined for iron northward from the vicinity of
G d, J. E. G. W Bl kl D d il et TR TK§6' generally leucocratic felsic tuffs Sa'daly and Mafadh te the basder hetween fhe Yamen
reenwoo . E. G. W. eackley, D., an Fossiliferous, and of probable Pleistocene >
Beydoun, Z. R., 1967, Photogeological Map i age (MacFadyen, 1930; on, 1931). Prob- viih sene davic bameltlc flews, assoct- :::?tR:E:llj}:si;:can:e;:texyﬁ:iiomazs :Z‘;g;egii:ia
R Wasieti Mide FESESaEoTate NEXERAS Geologic contact ably correlative with unmapped marine ter- atied @ith the Comarien and collapse exploration for base metals: nickel, silver,
Geol. Surveys, London, 2 sheets, scale race deposits which disconformably overlie of a circular volcanic structure, 8.5 gold i molvldesum,
1:250,000 v — Fault - Showing relative horizontal movement Plio-Miocene tuffaceous sandstone at the km in diamater, in the north-central
- U, upthrown side; D, downthrown side; dashed where Al Luhayyah diapirs part of the area covered by LESREAT-1
k] ’ ’ s 1 L %
Geeemuond, W. R.; ¥edley, D. G., Meferson, R. E., approximately located l Ql |[Loess deposits, with calcareous concretions image 1169-06561;
Fleck, R. J., and Schmidt, D. W., in press, | caliekn Lavers: Fossil moilusies aban- TKyA. predominantly felsic and tuffa~-
Late Proterozoic cratonization in south- i - ceous, with some basaltic flows, =
- Lineament dant locally; may include alluvial silt underlies TKve and TKy.: 12 £3° s4° "
western Saudi Arabia: Royal Soc. London alternating with alluvial or colluvial Xy predominagtly felZ é afd EufEa- /8° = 5 *5° £7°
Showing major lineament, possibly a fault gravel 3
ceous; older than TKy,;
Hevbroek, F., 1965, The Red Sea Miocene evaporite B -07012
bas;n, ;n Salt Basins around Africa: The — — —_ __ Showing linear or curved trends of uncertain nature Eolian sand, commonly mobile TKYZ’ Pl.'ed;):iﬂantly ;;151.-‘3 and tuffa Dec ‘72
Institute of Petroleum, London, p. 17-40. ~—~~_ —_=~ or origin: in regions of granitic and sedimentary Basalt flows and dikes; numerous scattered 'I'KC augs; Z ‘1” thi" b Y3i " b <
) % rocks, most likelv to be joints or faults not Yeadilv Oa cones and craters; at places covered with ¥y« Predeminantlyjbasaltics, 'but ( >
Hotchkiss, Henry, 1963, Petroleum developments detected on LANDSAT-1 images; in regions of meta- tuff and volcanic bombs. May be rock and includes green fﬁlsic Cogglimiratié ) o ]
in Middle Fast and adjacent countries im morphic rocks, most likely joints or foliation trends time equivalent of the Aden Volcanic Series porphyritic trac ¥te,(an pink tuffs; .
1962: Am. Assoc. Petroleum Geol. Bull., in the People's Democratic Republic of overlies the Tawilah Group.
v. 47, no. 7, p. 1420-1421, fig. 11. -(5——{}———— Anticline - Showing trace of axial plane and bearing Yemen; in the San'a region, lava flows In certain areas the rock types are shown
and plunge of axis have been divided regionally on a basis gn tge Taps byisymbolshWithouttd:finiti
i u b oundaries, owing to the uncertainty o
Karrenberg, H., 1959, Yunger Magmatismus in Sud- Svncline - Showing tra f axial plane and bearin ?f refl?ctance Anke ipar afb anihe, s establishiég the contact between sub-units
west Arabien (Jemen): Techn. Mitt. Krupp, syncline : ng ce of 4 pla n 2 ollows:
and plunge of axis Aol B ltic lob f1 or between a sub-unit and the undivided
v. 17, no. 1, p. 33-36 5 5 ) Qa .tve;yd ?r as:lttc io ?tii -2 Yemen Volcanics on the basis of reflec-
extrude n storica mes, //39.0‘;55‘
. ; . tance.
MacFavden,W. A., 1930, The geology of the ____%k_____ Monocline - Showing trace of axis:; arrows indicate possibly in 3rd century A. D. _ B 2
Fars:n Islands, Gizan, and Kamaran Island, downfolded side (Rathjens, G., and Wissman, H. V., TKt ‘TAWTLAH CRUU? AND MEDJ-ZIR SERIESd;n§1V1d§§ 8 Jan 73
Red Sea, Part 1,General Geolopy: GCeol. 1934, ws 2, p» 133 v. 3., p. 106, Ci“tine::: 1tyzesCZ?ri:n;Z:‘:r:tee;nzan (IR)y-s
- . . stone w ense
Magazine, v. 67, p. 310-315. ) Strike and dip of bedding fig. 51; p. 162-163; Rathjens, C., and " ‘ ) Sanm'd
Wissman, 1942, v. 33, p. 276) gravel; in%rrbedded snalz an? iandst?ne 12 . 65 °
Overstreet, W. C., and Rossman, D. C., 1970, A Strike and dip of foliation Qaq, dark basaltic flows lower part; overliesllro? s 01 duras: cMsui 15 \. . _—
Reconnaissance geolosy of the Wadi Wassat Qaz.thin basalt flows, discontinuous e e e @X.finc . &eﬂsitl : =8 .ﬁ .
quadrangle, Kingdom of Saudi Arabia: U. S. o Small volcanic plug over older rocks; appear lighter gray zir Series,.consistfn, ? Fro??'plti 1118-0702/
Geol. Survev open file rept. (IR) SA-117, than units Qa, and Oa, on LANDSAT-1 sandstone with locally fossiliferous cal- : 1/89- /1206-
5 5 . 3 4 & amy il 1 : - £ /& Nowv. 72 b4 CESS/ 6-065%5
A p. — O — 3 — OSlructutaily countrolied velcanic alignre images careous sandstone and shale; upper part (k‘rﬁw‘y 3 28y - s i
. i N 5 & ]
) ot curved volcanic trend; of Tertiarv or Q_;J, basalt flows forming a continuous sanclst(mi L ».aH? rlrnbin her‘nariti, ;h; 7y (-LP)/Z" J G?I;’ |
Rathjens, Carl, and Wissman, H. V., 193, Sudara- Quaternary age mantle over older rocks; Qa, and Qa, = ¢ From the Tawilah Grosp on hasi A + (Z®)yt10
bien Reise, Landeskundliche Frgebnisse: possible are part of only one erup- certainty from the Tawilah Group on basis = o . &
Friedericksen, de Gruyter and Co., M. B. H., Y'('_ Large volcanic crater rimcrest tion phase - nf‘qs;rat{cégrafhic re]ationslor r(eifl:ctlsar.xro A
Hamburg, v. 2 and 3 Ay Tba | BAID FORMATION--(Gray, red, and green sil- AMRA SRRl Re-oLusRedres WAL, @l She e’d . .4
Dune Crest iceous and tuffaceous shale and sand- ’lr;i”er P‘zrt :Oca“yliri‘dzdes ?etrit?é beds. ‘.'~. \
¢ v a ess w e
) , 1942, stone; also limestone and evaporite = ip::rl‘e‘:ersjzrz;s?rntr:nsit1tsm o lelioE 1/189-06 h
Seobachtungen in Yemen: Geologische "~ Coral reef lavers. Includes rock salt of salt P a NH mavl. shale. sandstone, and /3° Fac Sea ‘ 8 Hb’
Rundschau, v. 33, p. 248-279 domes at Salif and Jabal Qimmah, and BYpsu : £ 24Y > ’ o id \ Jas;
Mineral Deposit at Jabal Kushah néar Guis. Generally some limestone. Of Callovian to Kimmerid- -7 .
Shukri, N. M., and Basta, k. Z., 1955, Petro- nf‘;’llif:;ous = éiddie ‘to late gian age. In the extreme northwestern ;
: £ 11 ks of Y : . . = uatoss : : f ¥ Arab Republic formerl
ifiﬁ:ziiuttg?Eaikie gil§oc 3 036 emen129- x Fe Lecdl by bF mlasral CEpasin ibass Iy wosi- Miocene microflora reported by Klaus SZ;; Zatzgethzm:2n1;: Fii:atizn (Browny
T63 gyp oy Ve » P tion of symbol; kind of deposit shown by (in Heybroek, 1965, p. 34-35) from - ia e Gulp |ar g
Bl oo s SRR T AR ECEK SFIC Ak Jebal WisGaL, SEd A Jk KOHEAN Q;RIES:—Creen shale with sandstone ,’ 7
U. S. Geol. Surv and Krabi American 0il Salif, and late Pliocene microfauna Q " : LomdratEc banls 1n Loler parts 12°
: ‘C mo . u19§§’ el s :n £ the Keakd Cu, Ni, Copper- and nickel-bearing sulfide reported from marine sediments over- wid dcong % eda i e e ?n o or z
ompany, » Geologic Map of the Arabian vein. Evidence of ancient mining, lying salt (Goerlich, 1956, p. 213-214). SHBEBURRS nE aee S - WOEX MAP OF YEMEN ARAB REPUBL/C - Spo-:
Penigsula: U, & Ceol, Burvey Mise: Geals possibly for copper and gold. Correlated with rocks of the Baid Forma- part. Contact with overlying Amran Series landsat-/ ; < """’"’ location of
Inv. Map I-270A, scale: 2,000,000 tion exposed in Wadi Baid, Saudi Arabia is gradational. May be in part Triassic Hars ‘Mages used as basas For the goologic investiga
* » § maps : S
Sn, Cassiterite-bearing quartz veins in because of similar lithology (Gillmann, in age; in the extreme northwestern part Scal /-’ao :ybll‘/,'d by the U.s. 600/0,/':4/ 5‘”“’.
granite; no evidence of mining Letullier, and Renouard, 1966, p. of the Yemen Arab Republic, formerly e /:fog 000
1479—1680‘ pl. 1, fig 2) i designated as the Khums Formation (Brown
s « Lg . s
NOTES Fe, Limonite, goethite, and hematite in T and Jackson, 1959)
gossan formerly mined for iron ore; a | Hypabyssal andesite and diabase intrusives, Ow | WAJID SANDSTONE--Partly crossbed?edu Loucally
Copies of this map are available at the Ministry stratigraphic position and appearance of commonly glomeroporphyritic, and in dike conglomeratic sandstone; inclu<ies common
of Economic Development, Minerals and Petroleum deposit resembles gossan exposed to the = Swarms quartz granule and pebble zones;
Authority, San'a, Yemen Arab Republic, and at the sorth Un Ssedl Avabls ot Wadl Wsssar Br | Alkali granite and diorite in subvolcanic of Ordovician age (Brown, 1970);
U. S. Geological Survey, Washington, D. C., (Overstreet, and Rossman, 1970), and Wadi plugs, stocks, and plutons (Karrenberg, formerly designated as Permisgn or older
U. S. A. The base for this map is a two-, or Qatan (Dodge, and Rossman, 1975). 1959, v. 17, no. 1, p. 33-36); leucocra- (U.S. Geol. Survey, and Arab -an American
three-band (5,7; or 4,5,7) false-color composite tic granite locally has primary flow 0il Co., 1963)
of the LANDSAT-1 image indexed hereby, and 1is x S/ Salt banding. Crests of unbreached plugs may gp | Peralkaline granite, gp, and syenite, sy,
available in a black and white positive print at be overlain by hydrothermally altered rocks ¢ generally
the same places. x £ Fossils of the Yemen Volcanics, locally in north- 8y in circular plugs, stocks, and ring dikes
western part of the Yemen Arab Republic map- 2r | Calc-alkaline granite, 8ray and pink, gen-
Indicated positions of boundary lines not de-

marcated en the ground are not necessarily
definitive. Abbreviations: YAR - Yemen Arab
Republic; PDRY -~ Peoples' Democratic Republic of
Yemen,

Q

Abandoned exploratory oil well (Hotchkiss,
1963, p. 1421).

Screened geologic features shown on sheet 2 of 2

have

not been field checked.

ped as Tertiary laccoliths (U.S. Geol. Survey
and Arabian American 0il Co., 1963). Some
granitic plutons as at Jibal Sabir, south of
Taiz, have syenite margins. A K-Ar age of

erally massive; inclules some quartz
monzonite; may have teen intruded during
second and third epigodes of the Hijaz
tectonic cycle recogrized in southwestern
Saudi Arabia (Greenwe®d and others, 1975,
p. 23)



