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SURFICIAL DEPOSITS

Modern alluvium (Quaternary)

Alluvium (Quaternary)

QUATERNARY VOLCANIC ROCKS

Undifferentiated vents (Quaternary)

VOLCANIC ROCKS OF NORTHERN HARRAT RAHAT

Eruptive Stage 1 (0 to 11 ka)

Basalt of Al Labah (Holocene)

Trachyte of Um Rgaibah (Holocene)

Eruptive Stage 2 (11 to 45 ka)

Basalt of Central Finger (late Pleistocene)

Basalt of Al Du’aythah (late Pleistocene)

Basalt of Ad Duwaykhilah (late Pleistocene)

Basalt of Northern Fingers (late Pleistocene)

Basalt of Southern Fingers (late Pleistocene)

Hawaiite of Khamisah (late Pleistocene)

Trachyte of Dabaa 1 (late Pleistocene)

Trachyte of Mouteen (late Pleistocene)

Trachyte of Al Wabarah (late Pleistocene)

Eruptive Stage 3 (45 to 70 ka)

Basalt of Musawda’ah (late Pleistocene)

Hawaiite of Al Anahi 3 (late Pleistocene)

Eruptive Stage 4 (70 to 100 ka)

Basalt of Sha’ib Al Khakh (late Pleistocene)

Basalt of As Suddiyah (late Pleistocene)

Hawaiite of Al Anahi 2 (late Pleistocene)

Mugearite of Hill 1125 (late Pleistocene)

Trachyte of Al Efairia (late Pleistocene)

Trachyte of Gura 2 (late Pleistocene)

Trachyte of Gura 4 (late Pleistocene)

Trachyte of Gura 5 (late Pleistocene)

Eruptive Stage 5 (100 to 180 ka)

Basalt of Abu Rimthah (late Pleistocene)

Basalt of Ad Dubaysiyah (middle Pleistocene)

Basalt of Hill 1066 (middle Pleistocene)

Basalt of Al Janubi (middle Pleistocene)

Basalt of Al Khanaq (middle Pleistocene)

Basalt of Al Malsaa 2 (late or middle Pleistocene)

Basalt of Mahd Adh Thahab Road (middle Pleistocene)

Basalt of Al Muzayyin (middle Pleistocene)

Basalt of Nabta (middle Pleistocene)

Basalt north of Abu Rimthah (middle Pleistocene)

Basalt of Nashbah (middle Pleistocene)

Basalt of Nubala (late Pleistocene)

Basalt of Al Rafi’ah (middle Pleistocene)

Basalt of Radio Tower (middle Pleistocene)

Basalt of Shai’ab Abu Sikhbir (late Pleistocene)

Basalt of Sha’ib Banthane (middle Pleistocene)

Basalt of Sha’ib Iskabah (middle Pleistocene)

Basalt of Ash Suqayyiqah (middle Pleistocene)

Basalt of Umm Nathilah (late Pleistocene)

Basalt west of Abu Rimthah (middle Pleistocene)

Basalt west of Matan (middle Pleistocene)

Basalt of Az Zanat (late Pleistocene)

Hawaiite of Al Anahi 1 (middle Pleistocene)

Hawaiite of Abu Rimthah (middle Pleistocene)

Hawaiite of Dabaa 2 (late or middle Pleistocene)

Hawaiite of Al Lihyan (middle Pleistocene)

Hawaiite of Al Malsaa 3 (middle Pleistocene)

Mugearite of Dabaa 1 (late Pleistocene)

Mugearite of Matan (middle Pleistocene)

Mugearite of Mukhayar (late Pleistocene)

Benmoreite of Gura 2 (late Pleistocene)

Benmoreite of Al Qara’in (middle Pleistocene)

Benmoreite of Radio Tower (middle Pleistocene)

Trachyte of Gura 3 (middle Pleistocene)

Trachyte of Matan (late Pleistocene)

Trachyte of Um Znabah 2 (late Pleistocene)

Eruptive Stage 6 (180 to 260 ka)

Basalt of Al Adhbah (middle Pleistocene)

Basalt of Adh Dhiyabah (middle Pleistocene)

Basalt of Abu Ghuwayshiyah (middle Pleistocene)

Basalt of Al Hulays (middle Pleistocene)

Basalt of Amlit 1 (middle Pleistocene)

Basalt of Amlit 2 (middle Pleistocene)

Basalt of Amlit 3 (middle Pleistocene)

Basalt of Amlit 4 (middle Pleistocene)

Basalt of Al Wabarah (middle Pleistocene)

Basalt of Banthane Dam (middle Pleistocene)

Basalt of Al Buraysha (middle Pleistocene)

Basalt of Ad Darah (middle Pleistocene)

Basalt of Dab Al Harus (middle Pleistocene)

Basalt east of Al Shathaa (middle Pleistocene)

Basalt of Hill 810 (middle Pleistocene)

Basalt of Hamra Al Bidun (middle Pleistocene)

Basalt of Sha’ib Hayaya (middle Pleistocene)

Basalt of Umm Jurmat (middle Pleistocene)

Basalt of Al Jassah (middle Pleistocene)

Basalt of Al Billa’ah (middle Pleistocene)

Basalt of Lower Qa Al Aqul (middle Pleistocene)

Basalt of Lower Qa Hadawda (middle Pleistocene)

Basalt of Lower Sha’ib Lihyan (middle Pleistocene)

Basalt of Al Malsaa 1 (middle Pleistocene)

Basalt of Al Madba’ah (middle Pleistocene)

Basalt of Al Mesba’ah (middle Pleistocene)

Basalt of Al Mulaysa (middle Pleistocene)

Basalt of Matan (middle Pleistocene)

Basalt of Al Qara’in (middle Pleistocene)

Basalt of Qa Al Ghusun (middle Pleistocene)

Basalt of Ar Rummanah (middle Pleistocene)

Basalt of Umm Sufar (middle Pleistocene)

Basalt of Shuran (middle Pleistocene)

Basalt of South (middle Pleistocene)

Basalt of Abu Siyilah (middle Pleistocene)

Basalt of Umm Al Awshaz (middle Pleistocene)

Basalt of Umm Arakah (middle Pleistocene)

Basalt of Upper Sahab (middle Pleistocene)

Basalt of Upper Qa Hadawda (middle Pleistocene)

Basalt of Upper Ar Ritajah (middle Pleistocene)

Basalt of Umm Rutaj (middle Pleistocene)

Basalt of Upper Sha’ib Iskabah (middle Pleistocene)

Basalt west of Hill 870 (middle Pleistocene)

Hawaiite of Al Malsa (middle Pleistocene)

Hawaiite of Mukhayar (middle Pleistocene)

Hawaiite of Mouteen (middle Pleistocene)

Mugearite of As Sumak (middle Pleistocene)

Mugearite of Al Mulaysa (middle Pleistocene)

Mugearite of Murayyikh (middle Pleistocene)

Mugearite of Umm Ar Rish (middle Pleistocene)

Mugearite of Um Znabah 2 (middle Pleistocene)

Benmoreite of Al Bayadah (middle Pleistocene)

Benmoreite of Al Malsaa (middle Pleistocene)

Eruptive Stage 7 (260 to 323 ka)

Basalt of Ash Shamali (middle Pleistocene)

Basalt of An Nughayr (middle Pleistocene)

Basalt of Dabaa 3 (middle Pleistocene)

Basalt of Hill 865 (middle Pleistocene)

Basalt of Hilayyat Ghuwayshiyah (middle Pleistocene)

Basalt of Al Humayra (middle Pleistocene)

Basalt of Al Huzaym (middle Pleistocene)

Basalt of Mukhayar (middle Pleistocene)

Basalt of Qa Al Qina’ah (middle Pleistocene)

Basalt of Al Shathaa (middle Pleistocene)

Basalt south of As Sumak (middle Pleistocene)

Basalt of Umm Suyuf (middle Pleistocene)

Basalt of Al Usbu’ah (middle Pleistocene)

Basalt of Yalla (middle Pleistocene)

Benmoreite of Gura 4 (middle Pleistocene)

Trachyte of Um Znabah 1 (middle Pleistocene)

Eruptive Stage 8 (323 to 360 ka)

Basalt of Jabal (middle Pleistocene)

Basalt of Lower Sahab (middle Pleistocene)

Basalt of Al Mustarah (middle Pleistocene)

Basalt south of Al Jufdirah (middle Pleistocene)

Basalt of Sha’ib Murayyikh (middle Pleistocene)

Eruptive Stage 9 (360 to 460 ka)

Basalt of Abar Al Julud (middle Pleistocene)

Basalt of Al Qurdi (middle Pleistocene)

Basalt of As Sumak (middle Pleistocene)

Basalt of Atiyah (middle Pleistocene)

Basalt of Duwayghir (middle Pleistocene)

Basalt of Ad Duwayfi’ah (middle Pleistocene)

Basalt of Hill 870 (middle Pleistocene)

Basalt of Al Harrah Al Gharbiyah (middle Pleistocene)

Basalt of Al Jurb (middle Pleistocene)

Basalt of Al Mufayriq (middle Pleistocene)

Basalt of Muslimah (middle Pleistocene)

Basalt of Al Negea’ah (middle Pleistocene)

Basalt north of Iskabah (middle Pleistocene)

Basalt north of Al Jufdirah (middle Pleistocene)

Basalt of Powerline Road (middle Pleistocene)

Basalt of Al Qirayy (middle Pleistocene)

Basalt of Quraydah (middle Pleistocene)

Basalt of Rawd Al Baham (middle Pleistocene)

Basalt of Rahat (middle Pleistocene)

Basalt of Ar Ritajah (middle Pleistocene)

Basalt of Ar Rumahiyah (middle Pleistocene)

Basalt of Ruwawah (middle Pleistocene)

Basalt of Shi’ban Al Hulaysiwat (middle Pleistocene)

Basalt of Sha’ib Al Maqrin (middle Pleistocene)

Basalt of Sha’ib Al Wuqayt (middle Pleistocene)

Basalt of Southwest (middle Pleistocene)

Basalt of Sha’ib Al Wuqayyit (middle Pleistocene)

Basalt of Abu Tunaydibah East (middle Pleistocene)

Basalt of Umm Hamd (middle Pleistocene)

Basalt of Umm Ja’adat (middle Pleistocene)

Basalt of Al Urayd (middle Pleistocene)

Basalt of Upper Abu Rimthah (middle Pleistocene)

Basalt of Al Ushayrah (middle Pleistocene)

Basalt of Usquf (middle Pleistocene)

Hawaiite of As Sabah (middle Pleistocene)

Mugearite of Al Harara (middle Pleistocene)

Mugearite northwest of Al Shathaa (middle Pleistocene)

Mugearite north of As Zayinah (middle Pleistocene)

Mugearite of Sha’ib Abu Sidrah (middle Pleistocene)

Mugearite of Sha’ib Rushayyah (middle Pleistocene)

Mugearite of Umm Qurah (middle Pleistocene)

Mugearite of Um Znabah 3 (middle Pleistocene)

Mugearite of Um Znabah 6 (middle Pleistocene)

Mugearite of As Zayinah (middle Pleistocene)

Benmoreite of Um Junb (middle Pleistocene)

Benmoreite of Al Shathaa (middle Pleistocene)

Benmoreite of Um Znabah 4 (middle Pleistocene)

Benmoreite of Um Znabah 5 (middle Pleistocene)

Benmoreite of As Zayinah (middle Pleistocene)

Trachyte of Al Qayf (middle Pleistocene)

Trachyte of Um Znabah 6 (middle Pleistocene)

Eruptive Stage 10 (460 to 570 ka)

Basalt of Ad Dayyir (middle Pleistocene)

Basalt of Al Ihn (middle Pleistocene)

Basalt of Ar Ra (middle Pleistocene)

Basalt below Ash Shamali (middle Pleistocene)

Basalt east of Dab Al Harus (middle Pleistocene)

Basalt of Al Efairia (middle Pleistocene)

Basalt of Al Farash (middle Pleistocene)

Basalt of Hill 821 (middle Pleistocene)

Basalt of Hill 838 (middle Pleistocene)

Basalt of Hathm (middle Pleistocene)
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EXPLANATION OF MAP SYMBOLS
Contact—Solid where location is accurate; long-dashed 

where location is approximate; short-dashed where 
location is inferred. Internal contacts delineate 
individual vents

Cryptodome boundary—May coincide with contact 
between mapped units

Fault—Accurately located. Bar and ball on downdropped 
block

Ground cracks

Graben trace

Eruptive vent, crater, dome, or cryptodome

Vent axis—Main vent axis (1) encompasses eruptive vents 
for most of northern Harrat Rahat; western subsidiary 
vent axis (2) encompasses fewer and more diffuse 
eruptive vents
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Boundary between unmapped Harrat Rahat and other 
unmapped rocks and sediments

LIST OF MAP UNITS
[Map units are divided into surficial deposits, Quaternary volcanic rocks, Tertiary volcanic rocks, and Precambrian rocks. Surficial deposits are listed alphabetically by unit symbol. Quaternary volcanic rocks consist of undifferentiated 
vents (v), volcanic rocks of northern Harrat Rahat volcanic field, and volcanic rocks of Harrats Kurama and Khaybar (Harrat Kurama adjoins northern Harrat Rahat along its northeast side; closest Harrat Khaybar vent is 30 kilometers 
north-northeast of northern Harrat Rahat). Volcanic rocks of northern Harrat Rahat volcanic field are subdivided into 12 eruptive stages (stage 1, youngest; stage 12, oldest); within each eruptive stage, units are listed alphabetically by 
unit symbol; first letter of unit symbol indicates composition of unit (b, basalt; h, hawaiite; m, mugearite; o, benmoreite; t, trachyte). Volcanic rocks not associated with northern Harrat Rahat volcanic field are subdivided into volcanic 
rocks of Harrats Kurama and Khaybar (Qbhk, Qbjs, Qbra) and Tertiary volcanic rocks (Tbja, Tbjj); these units also are listed alphabetically by unit symbol. Undifferentiated Precambrian rocks are labeled as �. See Correlation of 
Map Units for relative ages of units. Unit names are from Downs and others (2019); see Description of Map Units (in chapter R of book) for full unit descriptions and precise unit ages. Identification of tiny, unlabeled polygons is 
available in Downs and others (2019) and Robinson and others (2019). Note that some geographic names used on this plate (and in chapter R) may not exactly match those used elsewhere in this Professional Paper (specifically, some 
diacritical marks are omitted); however, they do match names used in Downs and others (2019), and they are internally consistent within this plate and chapter R]
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CORRELATION OF MAP UNITS
[Map units are divided into surficial deposits, Quaternary volcanic rocks, Tertiary volcanic rocks, and Precambrian rocks. Quaternary volcanic rocks consist of undifferentiated vents (v), volcanic rocks of northern Harrat Rahat volcanic field, 
and volcanic rocks of Harrats Kurama and Khaybar (Harrat Kurama adjoins northern Harrat Rahat along its northeast side; closest Harrat Khaybar vent is 30 kilometers north-northeast of northern Harrat Rahat). Volcanic rocks of northern 
Harrat Rahat volcanic field are subdivided into 12 eruptive stages (stage 1, youngest; stage 12, oldest); red circled numbers indicate eruptive stages, and red brackets indicate their age ranges; blue lines and numbers show approximate ages 
(in ka [thousand years ago]) of eruptive-stage boundaries. Volcanic rocks of northern Harrat Rahat volcanic field are arranged vertically, in stratigraphic and chronological order within eruptive stages, and horizontally, in generally 
north-to-south order. Volcanic rocks not associated with northern Harrat Rahat volcanic field are subdivided into volcanic rocks of Harrats Kurama and Khaybar (Qbhk, Qbjs, Qbra) and Tertiary volcanic rocks (Tbja, Tbjj). Undifferentiated 
Precambrian rocks are labeled as �. Dashed lines at top and (or) bottom of unit boxes indicate that upper and (or) lower chronologic position(s) of unit is (are) poorly constrained. Unit symbols are from Downs and others (2019); see 
Description of Map Units (in chapter R of book) for full unit names and descriptions, precise unit ages, and detailed stratigraphic constraints. Note that some geographic names used on this plate (and in chapter R) may not exactly match 
those used elsewhere in this Professional Paper (specifically, some diacritical marks are omitted); however, they do match names used in Downs and others (2019), and they are internally consistent within this plate and chapter R]

Dubaa 1Um Junb

Al Mulaysa

Matan

Umm Hamd

Al Malsaa 2
MouteenUmm Ar Rish

Photograph to north-northwest, showing view from top of unnamed volcanic cone north-northwest of Al Shathaa, which is capped by the benmoreite of Al Shathaa (osa), just visible in lower corners of image. Almost due west, along left 
margin, is old, deeply eroded ridge that hosts vents that are source of the mugearite northwest of Al Shathaa (mns); steep, east-facing slope contains multiple layers of scoria near crest. To right in lowland are two low scoria cones: 
leftmost cone is composed of the mugearite of Marayyikh (mmy); to right is undifferentiated volcanic vent. Continuing to right, next named feature is Umm Hamd, deeply eroded scoria cone that is pocked along its elongated summit by five 
craters and is source for the basalt of Umm Hamd (buh). Directly over right shoulder of Umm Hamd lies Umm Ar Rish, partly collapsed scoria cone that is source of the mugearite of Umm Ar Rish (murr); amphitheater-shaped opening faces 
westward, and lava flows extend westward about 11 kilometers (km). Behind Umm Ar Rish rises large scoria cone of Al Malsaa 2, source of the basalt of Al Malsaa 2 (bm2); its peak has two central craters. To right is dome of Matan, 
composed of the trachyte of Matan (tma; 121.5±1.4 kilo-annum [ka]); dome extrusion resulted in uplift of many older lava flows that now drape back of dome. Next named feature to right is Um Junb, complex of two domes composed of the 
benmoreite of Um Junb (oju; age of younger dome, 424.2±1.8 ka), surrounded by trachytic pyroclastic-flow deposits. To right (and slightly in front) of Um Junb is unnamed dark-red scoria cone, source of the basalt of Sha’ib Hayaya (bhy; 
235.1±7.5 ka); flows from amphitheater-shaped scoria cone are seen in lowlands on right side of image. In middle foreground is Al Mulaysa, scoria cone whose partly collapsed south side is source of the mugearite of Al Mulaysa (mmu; 
219.6±4.0 ka); although mouth of breach is dominated by large alluvial fan, flows of unit mmu can be seen to right of scoria cone, wrapping around scoria cone of unit mns. Photograph by Andrew Calvert, U.S. Geological Survey, 2014.

Printed on recycled paper

ISSN 1044-9612 (print)
ISSN 2330-7102 (online)
https://doi.org/10.3133/pp1862R

Map of the Cenozoic Geology of the Northern Harrat Rahat Volcanic Field, Kingdom of Saudi Arabia
By

Joel E. Robinson and Drew T. Downs
2023

Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply 
endorsement by the U.S. Government

This map or plate also is offered in an online, digital version. Users should be aware that, because of differences in 
rendering processes and pixel resolution, some slight distortion of scale may occur when viewing the online version on a 
computer screen or when printing it on an electronic plotter, even when it is viewed or printed at its intended publication 
scale

For sale by U.S. Geological Survey, Information Services, Box 25286, Federal Center, Denver, CO  80225, 1–888–ASK–USGS

Digital files available at https://doi.org/10.3133/pp1862R and https://doi.org/10.5066/P9Q3WGTN

Suggested citation:  Robinson, J.E., and Downs, D.T., 2023, Map of the Cenozoic geology of the northern Harrat Rahat 
volcanic field, Kingdom of Saudi Arabia, in Robinson, J.E., and Downs, D.T., Overview of the Cenozoic geology of the 
northern Harrat Rahat volcanic field, Kingdom of Saudi Arabia, chap. R of Sisson, T.W., Calvert, A.T., and Mooney, W.D., 
eds., Active volcanism on the Arabian Shield—Geology, volcanology, and geophysics of northern Harrat Rahat and 
vicinity, Kingdom of Saudi Arabia: U.S. Geological Survey Professional Paper 1862 [also released as Saudi Geological 
Survey Special Report SGS–SP–2021–1], 20 p., scale 1:100,000, https://doi.org/10.3133/pp1862R.

Associated data for this publication: Robinson, J.E., Downs, D.T., Stelten, M.E., Champion, D.E., Dietterich, H.R., Sisson, 
T.W., Zahran, H., Hassan, K., and Shawali, J., 2019, Database for the geologic map of the northern Harrat Rahat volcanic 
field, Kingdom of Saudi Arabia: U.S. Geological Survey data release, https://doi.org/10.5066/P9Q3WGTN.

U.S. Department of the Interior
U.S. Geological Survey

U.S. Geological Survey Professional Paper 1862
Saudi Geological Survey Special Report SGS–SP–2021–1

http://www.openstreetmap.org
http://www.mapcruzin.com
https://doi.org/10.3133/pp1862R
https://doi.org/10.3133/pp1862R
https://doi.org/10.5066/P9Q3WGTN
https://doi.org/10.3133/pp1862R
https://doi.org/10.5066/P9Q3WGTN

