
GEOLOGY OF SALMA GEOPARK 

 

Did you know there are volcanoes in the Salma aUGGp Geopark? 

¶ These volcanoes are very old (~750 Ma) and In the northern part of Harrat Rahat is 

the location where the last volcanic eruption in the Kingdom of Saudi Arabia took 

place in ~1256 AD. 

¶ An example of this is Hutaymah Volcano. As time went on and there were more 

eruptions from the volcanic vent.  

¶ The volcano built up layers of material and the cone grew bigger and taller until it was 

high above the shoreline. 

Hutaymah Volcanic Field 

Å The Pleistocene Hutaymah Volcanic Field is one of the main attractions inside 

SALMA aUGGp.  

Å The Harrat Hutaymah is less than 2 million years old, making it one of the youngest 

volcanic ýelds in Saudi Arabia. 

Å Hutaymah is relatively small compared to other harrats in Saudi Arabia. 

Å Harrat Hutaymah has 77 volcanoes while 119 vent sites have been identiýed 

indicating that many of its volcanoes have multiple vents normally aligned along a N-

S-trending lineament. 

Å 30 geosites were identiýed in SALMA aUGGp 

 

INTRODUCTION OF VOLCANOES 

A volcano is an opening on the surface of a planet that allows material (magma, ash and gas) 

warmer than its surroundings to escape from its interior. When this material escapes, it causes 

an eruption. An eruption can be explosive, sending material high into the sky. Volcanoes can 

be different shapes although they are commonly cone shaped. These cone shaped volcanoes 

are made up of layers of ash and lava. There are different types of volcanoes, most volcanoes 

are found at plate boundaries. 

 

What is an active volcano? 

An active volcano is one that is known to have erupted in recent times, or which is likely to 

erupt again.  

What is a dormant volcano? 

A volcano that has erupted in the last 2000 years but not recently. It is inactive but not extinct. 

It is difficult to decide whether a volcano is dormant or extinct.  

What is an extinct volcano? 



A volcano that is not expected to erupt again. For example, Mount Kenya is an extinct volcano. 

TYPE OF VOLCANOES 

Cinder cones 

Cinder cones are named after the igneous rocks (called "cinders") that fall and form the cones 

after an eruption. They are the most common type of volcano on the planet. 

The characteristics of cinder cones include: 

Å cone shape 

Å made of igneous rock 

Å typically symmetrical; can be asymmetric if wind was blowing during an eruption and 
rock landed primarily on one side 

Å relatively low altitude (300-1200 ft.) 

Å eject fragments of lava (called tephra) from one vent 

Å created by fallen rock and cinder that cool and form a bowl-shaped summit crater 

Å lava flows spread outward from the main vent 

Å build up over a period of months or years, depending on activity 

 

 

Shield volcanoes  

Shield volcanoes are the largest type of volcano. They are wider than they are tall, and are 

called shield volcanoes because they look like the shield of a medieval knight. 

Some unique characteristics of shield volcanoes are: 

Å wide, broad dome shape 

Å can have asymmetrical sides due to eruptions in vents along the side of the volcano 
(rift zones) 

Å made from sheets of cooled lava flows (basalt) 

Å non-viscous lava erupts from summit craters as well as rift zones 

Å the diameter of the volcano's base can be several miles wide 

Å can have very high altitude 

Å eruptions are generally gentle and gradual, not explosive  

 

Lava domes  

Lava domes are not as easy to spot as conical cinder cones and composite volcanoes, but they 

are still distinctive geological features. The lava in their eruptions is very thick and oozes out 

of the vent, rather than erupting into the air. 

Characteristics of lava domes include: 

Å round dome shape 

Å can be smooth or include lava spines (spikes at the top) 

Å made of layers of thick, cooled viscous lava 

Å generally low altitude (up to 3,000 ft.) 

Å eruptions can be slow as lava squeezes through vents, or explosive when gas builds up 
underneath the dome 

Å often form within the craters of composite volcanoes 



Å built over hours, days or weeks (very large lava domes can take years to form) 

 

 

Composite Volcanoes  

Composite Volcanoes (Stratovolcanoes) Unlike cinder cones, composite volcanoes are made 

of a variety of geological materials. They are larger and more violent than cinder cones but 

are not as common around the world. 

The characteristics of composite volcanoes, also known as stratovolcanoes, are: 

Å cone shape with steep sides 

Å made of layers of hardened cinder, lava and ash 

Å most violent eruptions of all volcano types 

Å high altitudes (up to 8,000 ft.) 

Å erupts from one large vent or a clustered group of vents in a summit crater 

Å easily eroded by the wind when dormant 

Å built up over hundreds of years 

 

 

Arabian Shield  

The Precambrian rocks are found in the western part of Saudi Arabia, which constitute a 

geologically interesting and significant terrane called the Arabian Shield. The Shield is 

exposed from southern Jordan to Yemen, but its larger areal extent is found in Saudi 

Arabia. The length of the Arabian Plate is estimated to be roughly 2,600 km. 

 

The Arabian Shield originated from the suturing of an orogenic belt called the East 

African Orogeny, that evolved 850-550 million years ago. This collision zone formed 



near the end of Neoproterozoic time when East and West Gondwana collided to form the 

supercontinent Gondwana.  

 

 

Fault System 

The Najd Fault System is a complex set of left-lateral strike-slip faults, trends North-West. 

Å This system was developed during the interval 620-540 Ma.  

Å The Najd Fault System is approximately 300 km wide and 1100 km long. 

 

Å The Fault System mainly cuts the Arabian Shield from South-East to North-West, as 

well as faults established in South-East direction believed to be related to the stress 



system that caused Najd faulting throughout the Proterozoic shield. Since no 

mountain building deformation and no regional metamorphism were associated with 

the Najd Fault System, it was named as a system. 

 

 

Arabian Plat  

The Arabian Plate is bordered to the west by the Red Sea Rift and the Dead Sea Transform 

Fault, to the east by the Zagros subduction zone and the Owen Fracture Zone, to the north by 

the East Anatolian Fault Zone, and to the south by the Aden Rift. 

 

The Afar mantle plume, a significant upwelling of hot mantle material beneath the Afar 

Triangle, influences volcanic activity across the Arabian Plate.  

The ongoing rifting process along the Red Sea is a major tectonic driver of volcanic activity 

in the region.  

 



 

 

 

The Arabian Plate is moving away from the African Plate, leading to the thinning and 

stretching of the lithosphere. This process facilitates the ascent of magma from the mantle to 

the surface through fractures and faults created by the rifting. A large part of the Shield 

experienced granitic intrusion during the late Cryogenian and Ediacaran periods. Abundant 

calc-alkaline series mainly assemble during middle to late Cryogenian compare to alkaline 

series seen in Ediacaran intrusives. 

The Arabian Shield rocks are suitable hosts for metallic ore mineralization due to their 

geologic history and their evolution and location on the margins of the converging plates 

during the 300 million years of the formation and growth of this Earthôs crust. Due to these 

favorable conditions for mineralization, the Arabian Shield rocks were mineralized with gold, 

copper, zinc, lead, iron, nickel, REMs, and other mineral deposits associated with active 

tectonic margins and progressively evolving orogenic systems. 

 

Harrat Hutaymah Field Volcanism 

Harrats in the region, is primarily driven by a combination of tectonic and mantle processes. 

Here are the main reasons for the volcanic activity in Harrat Hutaymah: 

1. The Afar mantle plume 



2. Although Harrat Hutaymah is not directly on the Red Sea Rift, the regional tectonic 

stress associated with rifting can extend inland and influence volcanic activity. 

3. Intraplate volcanism, which occurs away from plate boundaries. 

4. These stresses create fractures and faults in the crust, which can act as conduits for 

magma to reach the surface. 

 

 

Harrat Hutaymah Field 

Harrat Hutaymah covers an area of about 900km2 and is considered to be one of the at least 13 

distinct þood lava ýelds (harrats) of the Arabian Peninsula. Harrat Hutaymah has 77 volcanoes, 

contains at least 57 relatively small scoria and lava spatter cones, while 119 vent sites have 

been identiýed and Xenoliths from the mantle are unusually common at Harrat Hutaymah. It 

consists of small-volume volcanoes typical for analkali-basaltic volcanic ýeld, has an 

abundance of mantle and crustal derived nodules primarily recovered from various tuff ring 

and maar deposits. Harrat Hutaymah maar yielded an age of 1.8Ñ0.5 Ma, determine by the Ar-

40-Ar39 laser step heating method.  

 

SALMA CALDERA COMPLEX 

The Salma caldera complex encompasses rhyolitic volcanic rocks of the caldera ýll, a peralkaline ring 

intrusion that rose along the fracture formed during collapse, and a younger resurgent meta uminous 

and peraluminous granite cote. The caldera ýlls in the Salma caldera (the Qarfa formation of Kellogg, 

1984) consists predominantly of a thick sequence of porphyritic, rhyolitic ash-flow tuffs, and sparse 

volcaniclastic conglomerate that is interpreted to have accumulated above the oundering caldera block 

during or shortly after caldera collapse. The caldera ýll is divided into two members; a lower massive 

rhyolite and an overlying layered rhyolite. 



a) Caldera Fill 

The caldera ýll in the Salma caldera (the Qarfa formation of Kellogg, 1984) consists predominantly of 

a thick sequence of porphyritic, rhyolitic ash-flow tuffs, and sparse volcaniclastic conglomerate that is 

interpreted to have accumulated above the foundering caldera block during or shortly after caldera 

collapse. The caldera ýll is divided into two members: a lower massive rhyolite and an overlying layered 

rhyolite. 

A minimum thickness of approximately 0.7 km has been measured in the layered rhyolite, along a ridge 

just east of Al Jihfah. Since the attitude of the massive member can rarely be determined, the minimum 

thickness of this unit may be over 1 km. The massive rhyolite is texturally and lithologically similar to 

the layered rhyolite. Four kilometers east-northeast of An Naôi, the layered member clearly overlies the 

massive member, although the contact between the massive and the layered units is made only on the 

basis of grain size and the presence or lack of visible layering (Figure 7). 

 

b) Massive Rhyolite 

The massive rhyolite occupies extensive hilly areas to the northeast of Jabal Salma and is an enormously 

thick intra-caldera tuff that erupted during the rapid evacuation of the Salma magma chamber, partially 

ýlling and ponding in the depression formed by caldera collapse.  

This interpretation is based on the geometric position of the massive rhyolite within the caldera and on 

the presence of numerous volcanic and country rock clasts that range in size from a few mm to more 

than 100 m across. Such clasts are like those observed in caldera collapse megabreccias elsewhere, such 

as in some of the calderas of the San Juan volcanic ýeld (Lipman, 1976 & 1983). By analogy with these 

previous studies, the larger blocks that occur within the massive rhyolite at Jabal Salma were parts of 

the landslides, composed of both country rock and outflow volcanic rock, that slid down the steep 

caldera wall. The debris from these landslides was incorporated into the hot, ponded rhyolite. 

c) Rak complex 



Scattered outcrops of granite and granophyre (sgb) in the southwestern corner of the quadrangle form 

part of the Rak complex, an intrusive complex mainly exposed in the adjacent Baqôaô quadrangle. The 

Rak complex, originally named the Salma complex (Kellogg, 1983) and renamed by Vaslet et al. (1986) 

forms a large massif of alkali granite, approximately 580 Ma old (Stuckless et al., 1984b). Its 

northeastern sector is genetically associated with a collapsed caldera, the Salma caldera, and constitutes 

a large resurgent core (Kellogg, 1985).  

In the Haôil quadrangle the Rak complex chiefly includes hornblende alkali-feldspar granite. The rock 

contains about 3 percent green hornblende, less than 3 percent plagioclase, relict biotite (altered to 

hematite and chlorite), and trace amounts of allanite and zircon.  

The rock weathers to orange-brown domes and spires (Kellogg, 1983). In the Baqôaô quadrangle it is 

seen that this hornblende granite is a phase of a more extensively exposed biotite syenogranite (Figure 

8). 

 

d) Stratigraphy  

The Hail area is at the northern limit of exposure of the Proterozoic Arabian Shield and spans the 

boundary between the shield craton and the Paleozoic succession of the Northern Arabian basin. The 

Proterozoic rocks were formed in response to activity along the Nabita mobile belt, a major north-

trending suture zone between converging crustal plates. The Hail area is underlain by late Proterozoic 

volcanic, sedimentary, and intrusive rocks, and a Cambrian to early Silurian succession of essentially 

sedimentary rocks. The Paleozoic rocks, mostly sedimentary, in the Hail area are gently warped about 

the north trending, north plunging Hail arch (Powers et al. 1966). Burek (1969) suggests that the Hail 

arch is formed as the result of folding related to the opening of the Red Sea (N-S) and Gulf of Aden 



rifts (E-W). However, the Hail arch did not exist as a recognizable structure in the Hail area during 

early Paleozoic time (Ekren et al.1986).  

The Proterozoic rocks are part of the Arabian -Nubian Shield, a region of complex geology formed 

during a major episode of late Proterozoic crustal accretion and constituted a stable basement on which 

the Phanerozoic sedimentary rocks were deposited. The Proterozoic rocks in the area consist of 

relatively young granite intrusions that include monzogranite and more evolved alkali-feldspar granites 

of the Abanat suite; the latter named rocks occur chiefly as a large batholith, where they form 

topographically conspicuous mountains such as the Jibal Aja massif (Ekren et al 1986) (Figure 8 and 

9).  

 

 

The Jabal Salma granitic pluton represents the last major pulse of magmatism in the Hail area. This 

event resulted in the emplacement of large oval plutons of highly evolved post-orogenic granite dated 

about 580Ma (Aldrich 1978 and Stuckless et al. 1984a). These granites constitute prominent highlands 

with rugged relief and deep valleys (Vaslet et al. 1986). The Jabal Salma pluton is very similar to the 

Jabal Aja batholith and it is located also in a very accessible area connected to Hail city. 

In Salma sites, granite occurs as ýve distinctive types, grey, pink and red granite, microgranite and 

granophyre and together with a separate type of mixed between the above lithologies.  The granites are 

surrounded by country rocks of mainly volcanic type with no exposed contact and intruded by aplitic, 

basaltic or doleritic dykes, but these are volumetrically not important. 

 



 

 



STRUCTURE 

a) Faults  

Dhabi fault system 

The Dhabi fault system consists of numerous imbricate, generally east-dipping, thrust faults and several 

north and northeast-trending high-angle faults in the eastern part of the quadrangle. The fault system 

approximately parallels the axis of the Ruwayy gneiss antiform.  

However, the fault system is younger than the antiform because faults within the system are locally 

iscordant to, and offset, the gneissic foliation, and faults within the system offset melanogranite 

porphyry dikes that are part of the rhyolite-comendite dike swarm that cuts the antiform in the vicinity 

of Haôil. The system is possibly a late-stage, brittle deformation event that post-dated the cataclasis 

affecting the Mulayhah complex. 

Wrench-fault system 

Much of the western, and parts of the eastern half of the Haôil quadrangle, have been strongly affected 

by a wrench fault system that is composed of right-lateral faults of northeast strike and subordinate left-

lateral faults of northwest strike. The northwest-striking faults parallel the trend of typical Kajd faults 

as mapped elsewhere in the Arabian shield; the northeast-trending faults have been named the Sagf fault 

system (Quick and Doebrich, 1985). Both sets of faults are believed to be related to the stress system 

that caused Najd faulting throughout the Proterozoic shield (Schmidt and others, 1979).  

Two northeast-striking faults that probably have large strike-slip displacements are inferred in the 

western part of the quadrangle. The more westerly of these is concealed by the surýcial deposits of ólrq 

al Junaynah. The presence of the fault is not supported by the available aeromagnetic data (Andreasen 

and Petty, 1974), but its existence is based on (1) an apparent right-lateral offset of the 

rhyolitecomendite dike swarm west of Jabal Rughayghith, and (2) the development of cataclastic zones 

in small exposures of basalt of the Banana formation and limestone of the Zarghat formation along the 

inferred strike of the fault. 

These cataclastic zones include intensely sheared and brecciated greenstone that locally is altered to 

carbonate and serpentinite-suite minerals. The dike swarm west of Jabal Rughayghith is apparently 

drag-folded; strikes vary from northwest in the vicinity of the inferred fault, to essentially east on Jabal 

Rughayghith and in the adjoining quadrangle to the west (Ekren, 1984b). This bending is attributed to 

right-lateral flexing. The inferred fault is part of this flexure zone, although it is unlikely to be the direct 

cause of the bending. 

The SALMA aUGGP boundary, within this region mainly Late Proterozoic intrusive rocks and 

Paleozoic rocks are exposed. A small NW-trending fault with apparent sinistral offset was documented 

in the Hail region, possibly related to the Najd Fault System (Ali & Alshammari, 2021).  

Granitic and gabbroic intrusions together with numerous dyke swarms were emplaced during the 

regional extension of the Arabian Shield (Abdallah et al., 2020; Surour et al., 2017). The oldest rocks 

exposed mainly in the northern part (Jabal Habashi) of SALMA aUGGP formed in the middle to late 

Proterozoic.  

b) Dike swarms 

The northeast-trending dike swarm in the ólshsh monzogranite has no counterpart in the western part of 

the quadrangle. The swarm extends westward across the southeastern part of the quadrangle from the 

southeast corner to about 41Á35ô E. The majority of these mostly maýc dikes cut rocks that are 

demonstrably older than the Hadn formation. They ýll tension cracks and must reflect a least principal-

stress direction oriented west-northwest.  



In contrast, the three conspicuous swarms of younger rhyolite-comendite dikes in the quadrangle are 

intruded into tension cracks that strike west-northwest and must reflect a least principal stress direction 

trending slightly east of north. A reasonable inference is that a 90Á change in the direction of least 

principal stress occurred at some time after cessation of Hadn formation volcanic activity. 

This directional change probably coincided with the start of wrench-fault tectonism inasmuch as a 

nearly northsouth direction of least principal stress is compatible with a nearly east-west direction of 

maximum principal stress, a direction of principal stress that could account for most of the wrench-fault 

movements in the quadrangle as well as the thrust faults in the Dhabi fault system. 

 

c) Folds and foliation 

The most strongly folded and foliated rocks in the Haôil quadrangle are the Nuf formation, the Juwayy 

Rashib and Murran suites, the Sarrah orthogneiss and several other pre-Hadn intrusive rock units. 

Signiýcant deformation also affected the óIshsh, Haôil and Mulayhah granites of the Dayraô suite, and 

resulted in the formation of the conspicuous Ruwayy gneiss antiform east of Haôil. The structures are 

penetrative and of regional extent, although it is not known whether they resulted from one or several 

episodes of deformation. 

Among the deformed older rock units, some exposures of the Nuf formation display variable dip 

directions of the cleavage, reflecting probable polyclinal folding. Foliation in the paragneiss unit of the 

Nuf formation is more regular in its trend and deýnes a broad, steeply plunging fold.  

The Banana formation, in contrast, is not signiýcantly deformed in the Haôil quadrangle, although near-

vertical isoclinal folds are reported from the Banana formation in the Wadi ash Shuôbah quadrangle to 

the south (Quick and Doebrich,1985). 

 

d) Volcanic cauldrons 

Three circular structures that are interpreted to be volcanic cauldrons or calderas are present in the Haôil 

quadrangle: two in the south-central part and one in the northwestern part. The two cauldrons in the 

south-central part are nested. The larger of the two is a prominent feature on Landsat images. It is 

outlined on the eastern side by a broad arcuate rhyolite dike (rh) that in places exceeds 1 km in width. 

On the northern side it is outlined by the southernmost of the east-trending rhyolite-comendite dike 

swarms (Stoeser and Elliott, 1985). The western boundary has been obscured by the southern lobe of 

the Aja complex (ajd), but is inferred to extend beyond the Aja complex into a region northwest of 

Shuqayq where an inferred fault juxtaposes rocks of the Banana and Hadn formations. The smaller of 

the two inferred nested cauldrons is a structure deýned on its western side by an arcuate fault that 

extends south into the 1:100,000-scale Ghazzalah quadrangle. 

Granodiorite megabreccia (gdv) in the eastern part of the larger structure is considered to be cauldron 

related (Kellogg, 1983). In addition, the two structures lie within and partly enclose the thickest known 

welded-tuff section in the region. Welded tuffs are virtually absent outside these structures, and the 

presence of such pyroclastic rock, possibly forming roof pendants, is strong evidence that these 

structures are skeletons or deep root zones of calderas. In support of this conclusion, Stoeser and Elliott 

(1985) observed that the tuff inside the smaller structure has been more strongly metamorphosed than 

outside and is locally migmatitic. Such etamorphism is typical of thick tuff sections down dropped into 

magma chambers.  



However, evidence contrary to a volcano-subsidence origin for these circular structures is the presence, 

within the smaller structure, of pre-Hadn rocks of the Banana formation, and tonalite of the Maôa 

complex (Figure 11).  

 

A third cauldron has been inferred in the northwestern part of the quadrangle on the basis of arcuate 

rhyolite intrusions (rh), which may be ring-dikes (Ekren, 1984a).  

However, the dikes are poorly exposed, and their apparent arcuate conýguration may be due to flexing. 

Furthermore, there are so few tuffs in this part of the quadrangle that a ring-fracture system related to a 

cauldron seems unlikely. 

 

PALEOZOIC STRUCTURE 

The Paleozoic rocks in the Haôil quadrangle form a regional homocline with an average dip of I0. The 

succession displays no evidence of orogenic deformation, but epeirogenic movements are inferred at 

several points in the Phanerozoic history of the quadrangle. During the Late Ordovician the Qasim 

formation was dissected by glaciers, and glacial deposits of the Sarah formation were preserved in 

paleovalleys. The valley flanks slope between 8Á and 20Á, and their floor gradients are about 4Á. The 

glacial episode and disconformities within the associated deposits indicate epeirogenic movement of 

the Arabian shelf region, possibly associated with isostatic readjustment, during the Late Ordovician 

and Early Silurian. The Paleozoic rocks are cut by numerous faults, in places obviously related to 

basement structures. The faults show only minor movement and seem to follow no preferential strike. 

a) Desert Kites: 

óDesert kitesô (or ókitesô) are stone constructions made of two long low walls called antennae (also 

known as óguiding wallsô or ótailsô) that converge into an enclosure (also known as a óheadô) flanked or 

not by several small cells (or compartments, or logettes, also known as óhidesô). The form of the 

enclosures varies, the antennae can reach a length of several kilometers, while the size of the enclosure 

itself covers a surface of a few hundred square meters to several hectares. Their distribution over the 

landscape appears to be discontinuous and their density is very variable: 0.1 kite per 100 km2 in the 

Negev and Northern Sinai (Holzer et al. 2010) to 50 kites per 100 km2 in some areas of Syria (£challier 

and Braemer 1995). óDesert kitesô were discovered in the Near East and hence named by British 



aeroplane pilots who were flying over the SyrianïJordanian desert. Yet their distribution in the Arabian 

Peninsula has only become a focus of studies during the last few years (Brunner 2008; Skorupka 2010; 

Kennedy and Bishop 2011). Kites even reach the conýnes of Uzbekistan (Betts and Yagodin 2000) and 

the Caucasus (Barge and Brochier 2011; Barge et al. 2013; Gasparyan et al. 2013; Brochier et al. 2014). 

Other types of trapping structures are known elsewhere: mainly funnel-shaped, lined with wood or 

stone-lined constructions are known in North Africa,No rthern and Southern America and Scandinavia 

(e.g. Custred 1979; Ingold 1980; Riemer 2009; Benedict 2011; Storemyr 2011; Brink 2013). This ókites 

phenomenonô was most probably not either a continuous or a simultaneous process; thus, it therefore 

covers a wide area. The range of our study is restricted to the Old World, and more precisely, to the 

Middle East and Central Asia. 

Dating kites in these particular regions is still difficult, as few remains were found in what were usually 

poorly stratiýed structures or on the surface. The dating of Near Eastern kites ranges from the 7th 

millennium BC (Helms and Betts 1987) to recent historical periods, as documented by travelersô 

testimonies (Burckhardt 1831). The very rare radiometric or relative age measurements are the most 

convincing span from the end of the Chalcolithic to the end of the Bronze Age (£challier and Braemer 

1995; Holzer et al. 2010). Four sites were identiýed in SALMA aUGGP (Figure 12). 

 



GEOSITES 

 

AL HUTAYMAH CRATER   

Welcome to Al Hutaymah, home to the impressive Hutaymah Maar, which stands as one of the finest 

examples of maars over scoria cones worldwide. This unique geological feature showcases a maar 

crater that has intersected an earlier scoria cone and lava field, revealing evidence of stratigraphy 

significantly older than the maar eruption itself. Al Hutaymah Crater serves as a global reference site 

for understanding the diverse characteristics of monogenetic volcanism.  

 ϣкнТ ϣгуϧлЮϜ  

 ̪ϞϝϯКщЮ ϢϽуϫгЮϜ ϣз϶ϝЃЮϜ ϤϜϽуϳϡЯЮ ̯ϝЛЦнв ϥжϝЪ сϧЮϜм ϣЯϳЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ еАнв ̪ϣгуϧлЮϜ ϣкнТ сТ бЫϠ ϝ̯ϡϲϽв

  ̭ϝϳжϒ ЙугϮ сТ ϢϸнϮнгЮϜ ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ БтϼϝϷвм ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ пЯК ϣЯϫвцϜ ЭЏТϒ ев ϢϹϲϜм ϹЛϦ сϧЮϜм

  ϩϡ϶ ев БтϼϝϷв Йв ЙАϝЧϧϦ сϧЮϜ ϣЛЂϜнЮϜм ϣЯϳЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ ϢϹтϽУЮϜ ϣуϮнЮнуϯЮϜ ϢϿугЮϜ иϻк ЌϽЛϦ .бЮϝЛЮϜ

  ев ϽуϫЫϠ аϹЦϒ ϤϝЧϡА пЯК ϣЮϸϒ еК СЇЫт ϝгв ̪ϣЧϠϝЂ дϝвϾϒ Ьы϶ ϥϡЂϽϦ сϧЮϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ЭЧϲм ϢϼнлЋгЮϜ дϸϝЛгЮϜ

ϥЦм ϤϝжϜϼнϫЮϜ ϣгуϧлЮϜ ϣкнТ ϽϡϧЛϦ .ϣужϝЪϽϡЮϜ бгϳЮϜ ϝлзв ϥЧЯГжϜ сϧЮϜ ϝлЃУж ϣужϝЪϽϡЮϜ  блУЮ сгЮϝК сЛϮϽв ЙЦнв

ϓЇзгЮϜ ϣтϸϝϲцϜ еуЪϜϽϡЯЮ ϣКнзϧгЮϜ ЉϚϝЋϷЮϜ.  

 

 



 
 

 

 
TABAH CRATER   

Welcome to Tabah Crater, where you can marvel at the spectacular Tabah Crater Maar, a stunning 

example of a wide, partially sediment-filled crater surrounded by a continuous tuff ring. Witness one 

of the best demonstrations on Earth of how maar craters evolve over time after their formation. Tabah 

Crater is also renowned as a global reference site for the occurrence of mantle xenoliths. As you 

explore, you'll notice the visible subsidence of the maar crater floor, which, thanks to water 

availability, provided resources for the development of the ancient Tabah Crater village and its iconic 

date farms.  

 

ϣужϝЪϽϡЮϜ ϣϠϝА ϣкнТ  
  Экϻв Ьϝϫв скм ̪ϣЯкϻгЮϜ ϣϳуЃУЮϜм ϣЯϳЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ ϤϜϺ ϣϠϝА ϣкнТ ЩЇкϹϧЂ ϩуϲ ̪ϣϠϝА ϣкнТ сТ бЫϠ ϝ̯ϡϲϽв

  еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϼϝϯϲцϜ ев ϣЯЋϧв ϤϝЧЯϳϠ ϣАϝϳвм ϣуϚϿϮ ϢϼнЋϠ ϟЂϜмϽЮϝϠ Ϣ̭нЯгв ϣЛЂϜм ϣужϝЪϽϠ ϤϝкнУЮ

ϮнгЮϜ ϹкϝЇгЮϜ ЭЏТϒ Ϲϲϒ ϹкϝІ .сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ  еуЪϜϽϡЮϜ ϤϝкнТ ϼнГϦ ϣуУуЪ ϱЎнϦ сϧЮϜ ЌϼцϜ йϮм пЯК Ϣϸн

  ϼнϷЋЮϜ ев ϤϝЧϡА ϹϮϜнϧЮ сгЮϝК сЛϮϽв ЙЦнв ϝлжϓϠ ϝ̯Џтϒ ϣϠϝА ϣкнТ ϣЧГзв ϽлϧЇϦ .ϝлзтнЫϦ ϹЛϠ ϥЦнЮϜ ϼмϽгϠ ϣЯϳЏЮϜ

ЫгЮϜ ϜϻлЮ ЩТϝЇЫϧЂϜ ̭ϝзϪϒ .ϣужϝЪϽϡЮϜ бгϳЮϜ РϻЦ еК ϣгϮϝзЮϜ ϣтϼϝзЮϜ ϼнϷЋЮϜ Э϶Ϝϸ дϝЫгЮϜ сТ ϣЯуЊцϜ  ЕϲыϦ РнЂ ̪дϝ

  ϼнГϦм нгзЮ иϝугЮϜ ев ϸϼϜнгЮϜ иϻк ϽТнϦ оϸϒ ϹЦм ̪иϝугЮϜ ϽТнϦ ЭЏУϠ ϣЯϳЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ ϤϝуЎϼц ϱЎϜнЮϜ АнϡлЮϜ

ϝлЮнϲ ϢϽулЇЮϜ ϼнгϧЮϜ ИϼϜϿвм ϣгтϹЧЮϜ ϣϠϝА ϣкнТ ϣтϽЦ.  

 

 
 

 



TABAH CRATER    

Welcome to the Tabah Crater Maar Archaeological Site, where you can explore the remains of pre-

maar scoria cone and basaltic plug rocks. This site serves as an excellent regional reference point, 

offering insights into the geological history of the area.  

ϣϠϝА ϣкнТ    

  ϼнϷЋЮϜм ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ ев БтϼϝϷв ϝтϝЧϠ РϝЇЫϧЂϜ ЩзЫгт ϩуϲ ̪ϣужϝЪϽϡЮϜ ϣϠϝА ϣкнУЮ рϽϪцϜ ЙЦнгЮϜ сТ бЫϠ ϝ̯ϡϲϽв

ϢϽЗж аϹЧт ϩуϲ ̪ϢϾϝϧгв ϣугуЯЦϖ ϣуЛϮϽв ϣГЧж ϣϠϝϫгϠ ЙЦнгЮϜ Ϝϻк ϹЛт .ϣуϧЮϾϝϡЮϜ ϣϡЛЦϜм ϣЧГзгЯЮ сϮнЮнуϯЮϜ ϵтϼϝϧЯЮ.  

 
 

TABAH HERITAGE VILLAGE    

 Welcome to Tabah Crater Heritage Village, a historical settlement nestled within a volcanic 

landscape just 36 kilometers west of Faid Ancient Fortress. Tabah Crater is among the oldest towns in 

the Hail region, surrounded by lush farmlands and traditional mudbrick structures. Situated on the 

slopes of the Salma Mountains, approximately 80 kilometers from Hail, this picturesque community is 

home to around 9,000 residents. Tabah Crater offers visitors a captivating blend of history and 

modernity. Its well-preserved archaeological ruins provide a fascinating glimpse into the region's past, 

complementing the natural beauty of the Salma Mountains. Tabah Crater is not just a time capsule; it 

is a living testament to the enduring spirit of its people.   

ϣуϪϜϽϧЮϜ ϣϠϝА ϣтϽЦ  

   ϣужϝЪϽϠ ϣуЛуϡА ϣуЎϼϒ ЁтϼϝЏϦ БЂм ЙЧϦ сϧЮϜ ϣуϷтϼϝϧЮϜ ϣужϝЫЃЮϜ ϤϝзАнϧЃгЮϜ оϹϲϖ скм ̪ϣуϪϜϽϧЮϜ ϣϠϝА ϣкнТ ϣтϽЦ сТ бЫϠ ϝ̯ϡϲϽв

 ϹЛϠ пЯК36   ϣуКϜϼϿЮϜ сЎϜϼцϜ ϝлϠ БуϳϦм ̪ЭϚϝϲ ϣЧГзв сТ дϹгЮϜ аϹЦϒ ев ϣϠϝА ϣкнТ ϹЛ̳Ϧ .бтϹЧЮϜ ϹтϝТ еЋϲ ϞϽО Ϝ̯ϽϧвнЯуЪ



 сЮϜнϲ ϹЛϠ пЯК ̪пгЯЂ ЬϝϡϮ ϰнУЂ пЯК ϞыϷЮϜ ЙгϯгЮϜ Ϝϻк ЙЧт .еϡЯЮϜ ϞнГЮϜ ев ϣузϡгЮϜ ϣтϹуЯЧϧЮϜ сжϝϡгЮϜм ̭ϜϽЏϷЮϜ80   Ϝ̯ϽϧвнЯуЪ

 сЮϜнϲ йзЫЃтм ̪ЭϚϝϲ ев9000  Ϝ̯ϹуϮ ϣДнУϳгЮϜ ϣтϽϪцϜ ϝлЮыАϒ ϽТнϦ .ϣϪϜϹϳЮϜм ϵтϼϝϧЮϜ ев Ϝ̯ϽЂϐ ϝ̯ϯтϿв ϼϜмϿЯЮ ϣϠϝА ϣкнТ аϹЧϦ .ϣгЃж

 ϣЛϚϜϼ ϣϳгЮ пЯК ϣуϲ ϢϸϝлІ ϝлжϖ ̫ϣузвϾ ϣЮнЃϡЪ ϸϽϯв ϥЃуЮ ϣϠϝА ϣкнТ .пгЯЂ ЬϝϡϯЮ сЛуϡГЮϜ ЬϝгϯЮϜ ЭгЫт ϝгв ̪ϣЧГзгЮϜ сЎϝв еК

ϝлузАϜнгЮ ϣгϚϜϹЮϜ ϰмϽЮϜ.    

 

  
 

OVERVIEW OF THE AN NAôI MAAR : 
Welcome to the geosite An NaôI this site is a part of the Pleistocene Hutaymah Volcanic Field. The 

main key features are maar-diatremes, tuff rings, scoria, and spatter cones as well as lava flows. 

Complete overview of the An NaôI maar that erupted within intra-mountain basin of the Salma Mega-

caldera resurgent granophyre succession. 

 

  ϣужϝЪϽϡЮϜ сЛзЮϜ ϣкнУЮ аϝК ϽЗзв 

   ϣуЂϒϽЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ск ЙЦнгЮϜ Ϝϻк сТ ϣуЃуϚϽЮϜ ϤϝгЃЮϜϾϽϠϒ .ϣужϝЪϽϡЮϜ сЛзЮϜ ϣкнТ сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ̯ϝϡϲϽв

  БтϼϝϷвм ̪ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶м ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϢϼϝϯϳЮϜ ϤϝЧЯϲм ̪ϣЯϳЏЮϜм ϣЛЂϜнЮϜ

Юϖ ϣТϝЎшϝϠ ϢϽϪϝзϧгЮϜ ϣтϽϷЋЮϜ ЙЧϡЮϜ.оϽ϶̳цϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЧТϹϦ п  сЛзЮϜ ϣкнУЮ ̯ывϝЫϧвм ̯ϝвϝК ̯ϜϹлЇв ЙЦнгЮϜ Эϫгт

 ЌнϳЮϜ Э϶Ϝϸ ϥЧТϹϦ сϧЮϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϝлЮы϶ ев ϥЛЮϹжϖ сϧЮϜм ϣЯϳЏЮϜм ϣЛЂϜнЮϜ ϣужϝЪϽϡЮϜ  сϧЮϜм пгЯЂ ЙϠϝϧϧЮ сЯϡϯЮϜ

 .еуЪϜϽϡЯЮ ϣЯϚϝлЮϜ ϤϝТмϻЧгЮϜ ϟϡЃϠ Ϥϼϝлжϖ ϣгϷЎ ϣужϝЪϽϠ ϣкнТ еК ϢϼϝϡК ϥжϝЪ 

 

 



Maar Crater Formation : 
Welcome to the geosite Maar Crater Formation, This site is a part of the Pleistocene Hutaymah Volcanic 

Field. The main key features are maar-diatremes, tuff rings, scoria, and spatter cones as well as lava 

flows. A superb example to demonstrate the recurrent activity along fissures and formation of complex 

monogenetic volcanoes. Excellent location of mantle xenoliths carried to the surface by the violent 

phreatomagmatic explosive activity. 

 

 ϣужϝЪϽϡЮϜ сЛзЮϜ ϣкнТ 
 сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ϝϡϲϽвϣужϝЪϽϡЮϜ сЛзЮϜ ϣкнТ.   Ьы϶ ϟЂϽϦ рϻЮϜ сжϝЪϽϡЮϜ ϣгуϧлЮϜ ЭЧϲ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк

 .еуЂнϧЃуЯϡЮϜ ϽЋК  ϤϝЧЯϲм ̪ϣЯϳЏЮϜм ϣЛЂϜнЮϜ  ϣуЂϒϽЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ск ЙЦнгЮϜ Ϝϻк сТ ϣуЃуϚϽЮϜ ϤϝгЃЮϜϾϽϠϒ

  ϢϽϪϝзϧгЮϜ ϣтϽϷЋЮϜ ЙЧϡЮϜ БтϼϝϷвм ̪ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶м ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϢϼϝϯϳЮϜ

.оϽ϶̳цϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЧТϹϦ пЮϖ ϣТϝЎшϝϠ  ЬнА пЯК ϢϼϽЫϧгЮϜ ϣужϝЪϽϡЮϜ ϣГЇжцϜ ЌϽЛЮ ̯ϝЛϚϜϼ ̯ъϝϫв ЙЦнгЮϜ Ϝϻк ϽϡϧЛт

  сϧЮϜ ϣтϼϝзЮϜ ϼнϷЋЮϜ Э϶Ϝϸ ϣгϳЧгЮϜ ϣтϽϷЋЮϜ ϢϼϝϯϳЯЮ ̯ϝЛϚϜϼ ̯ϝЛЦнв ϹЛ̳т .ϓЇзгЮϜ рϸϝϲцϜ сжϝЪϽϡЮϜ етнЫϧЮϜм ИмϹЋЮϜ Йгϯв

ϱГЃЮϜ пЮϖ ϥЯЧϧжϜ  .СузЛЮϜ сжϝЪϽϡЮϜ ϼϝϯУжъϜ АϝЇзЮϜ ЭЛУϠ 

 

 
 

 

AN NAôI COMPLEX MONOGENETIC SYSTEM: 
Welcome to geosite An NaôI. This site is a part of the Pleistocene Hutaymah Volcanic Field. The main 

key features are maar-diatremes, tuff rings, scoria, and spatter cones as well as lava flows. Repeated 

maar formation within a complex monogenetic system. 

 

 ϣужϝЪϽϡЮϜ ϼнϷЋЮϜ ϸϹЛϧв сЛзЮϜ Йгϯв аϝЗж 

 .ϣужϝЪϽϡЮϜ ϼнϷЋЮϜ ϸϹЛϧв сЛзЮϜ Йгϯв аϝЗж сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ϝϡϲϽв ϣгуϧлЮϜ ЭЧϲ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк

 .еуЂнϧЃуЯϡЮϜ ϽЋК Ьы϶ ϟЂϽϦ рϻЮϜ сжϝЪϽϡЮϜ  ϣуЂϒϽЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ск ЙЦнгЮϜ Ϝϻк сТ ϣуЃуϚϽЮϜ ϤϝгЃЮϜϾϽϠϒ

  БтϼϝϷвм ̪ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶м ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϢϼϝϯϳЮϜ ϤϝЧЯϲм ̪ϣЯϳЏЮϜм ϣЛЂϜнЮϜ

ϣужϝЪϽϠ ϤϝкнТ етнЫϦ .оϽ϶̳цϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЧТϹϦ пЮϖ ϣТϝЎшϝϠ ϢϽϪϝзϧгЮϜ ϣтϽϷЋЮϜ ЙЧϡЮϜ  ϢϼϽЫϧв ϣЯϳЎм ϣЛЂϜм

.ϓЇзгЮϜ рϸϝϲϒ аϝЗж ев Йгϯв Э϶Ϝϸ 
 

 

 



MEGA CALDERA SUCCESSION 

Welcome to the geosite Mega Caldera Succession, This site is a part of the Pleistocene Hutaymah 

Volcanic Field. The main key features are maar-diatremes, tuff rings, scoria, and spatter cones as well 

as lava flows. This About 1.5 km long 30 m thick continuous exposure of base surge deposits. One of 

the best base surge successions in the world. 

 

 ϣужϝЪϽϡЮϜ бгϳЮϜ ϨϝЛϡжϜ еК ϣгϮϝзЮϜ сЛзЮϜ ϤϝЛϠϝϧϦ 

 ϣгуϧлЮϜ ЭЧϲ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк .ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЛϠϝϧϦ еК бϮϝзЮϜм сЛзЮϝϠ РмϽЛгЮϜ сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ϝϡϲϽв

  ϣЛЂϜнЮϜ ϣуЂϒϽЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ск ЙЦнгЮϜ Ϝϻк сТ ϣуЃуϚϽЮϜ ϤϝгЃЮϜ ϾϽϠϒ .еуЂнϧЃуЯϡЮϜ ϽЋК Ьы϶ ϟЂϽϦ рϻЮϜ сжϝЪϽϡЮϜ

вϝЃгЮϜ ϢϼϝϯϳЮϜ ϤϝЧЯϲм ̪ϣЯϳЏЮϜм  ЙЧϡЮϜ БтϼϝϷвм ̪ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶м ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣу

 сЮϜнϲ йЮнА НЯϡт ϽгϧЃв СЇЫзв еК ϢϼϝϡК ЙЦнгЮϜ Ϝϻк .оϽ϶̳цϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЧТϹϦ пЮϖ ϣТϝЎшϝϠ ϢϽϪϝзϧгЮϜ ϣтϽϷЋЮϜ

1.5    йЫгЂм Ϝ̯ϽϧвнЯуЪ30  .ϣуЂϝЂцϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝϪϝЛϡжϜ ϟЂϜмϼ ев Ϝ̯Ͻϧв    ХТϹϦ ϤϝЛϠϝϧϦ ЭЏТϒ ев ̯ϜϹϲϜм ЙЦнгЮϜ ϹЛт

 .бЮϝЛЮϜ ФϝГж пЯК ϣуЂϝЂцϜ ϣужϝЪϽϡЮϜ бгϳЮϜ 

 
 

 

 

ANTAR SPRING: 
Welcome to the geosite Antar Spring. This site is a part of the Pleistocene Hutaymah Volcanic Field. 

The main key features are maar-diatremes, tuff rings, scoria, and spatter cones as well as lava flows. 

Spring outlet in the maar crater floor near the tuff ring base. Contact crater floor with base surge 

succession. 

 ϽϧзК еуК 
 .ϽϧзК еуК сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ϝϡϲϽв  ϽЋК Ьы϶ ϟЂϽϦ рϻЮϜ сжϝЪϽϡЮϜ ϣгуϧлЮϜ ЭЧϲ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк

 .еуЂнϧЃуЯϡЮϜ ϢϼϝϯϳЮϜ ϤϝЧЯϲм ̪ϣЯϳЏЮϜм ϣЛЂϜнЮϜ ϣуЂϒϽЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ск ЙЦнгЮϜ Ϝϻк сТ ϣуЃуϚϽЮϜ ϤϝгЃЮϜϾϽϠϒ

  пЮϖ ϣТϝЎшϝϠ ϢϽϪϝзϧгЮϜ ϣтϽϷЋЮϜ ЙЧϡЮϜ БтϼϝϷвм ̪ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶м ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ

.оϽ϶̳цϜ ϣужϝЪϽϡЮϜ бгϳЮϜ ϤϝЧТϹϦ   ϢϹКϝЦ ев ϞϽЧЮϝϠ ϣЯϳЏЮϜ ϣЛЂϜнЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ϣуЎϼϒ сТ сжϝЪϽϡЮϜ ЙϡзЮϜ ϻУзв ЙЧт

жϝЪϽϡЮϜ ϣкнУЮϜ ϣуЎϼϒ ЭЋϧϦ .сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϢϼϝϯϳЮϜ ϤϝЧЯϲ  ϣужϝЪϽϡЮϜ ϤϝТмϻЧгЮϜ ЙϠϝϧϧϠ ϣу

.ϣуЂϝЂцϜ 
 



 
 

AL HAMRA CRATER   
Journey into the past at the AL Hamra Crater geosite, where you'll witness the dissected remains of a 

relatively old volcano. This site exposes the proximal crater inýll or diatreme succession in canyon-

like features, providing a globally significant example of the transition from diatreme facies to more 

proximal and distal sequences. Explore the superbly exposed volcanic successions and marvel at the 

geological wonders that lie within.  

 ̭ϜϽгϳЮϜ ϣкнТ  
  СЇЫт .̯ϝуϡЃж бтϹЦ дϝЪϽϠ ϝтϝЧϠ ϹкϝЇϧЂ ϩуϲ ̪̭ϜϽгϳЮϜ ϣкнТ сϮнЮнуϯЮϜ ЙЦнгЮϜ ϹзК РнЦнЮϜ ϹзК сЎϝгЮϜ пЮϖ ϣЯϲϼ ϝлжϖ

ϟЦϝЛϧЮϜ мϒ ϢϼмϝϯгЮϜ ϣужϝЪϽϡЮϜ ϣкнУЮϜ ̭ыϧвϜ еК ЙЦнгЮϜ Ϝϻк оϽГЧЮϜ  ϣлуϡЇЮϜ ϤϝзϳЃЮϜ сТ  ̯ϝглв ̯ъϝϫв ϽТнт ϝгв ̪рϸϜнЮϝϠ

СЇЫϧЂϜ .ϢϹКϝϡϧвм Ϣϼмϝϯϧв ϤϝϡЦϝЛϦ пЮϖ еулϮнЮϜ ϤϜϺ ϤϝзϳЃЮϜ ев ЬϝЧϧжыЮ сгЮϝЛЮϜ онϧЃгЮϜ пЯК ϤϝЛϠϝϧϧЮϜ   ϣужϝЪϽϡЮϜ

ЙϚϜϼ ЭЫЇϠ ϣТнЇЫгЮϜ ϙЇЮϜ ϝлЯ϶ϜϹϠ ЙЧϦ сϧЮϜ ϣуϮнЮнуϯЮϜ ϟϚϝϯЛЮϜ ев ϟϯЛϧϦ ЩЯЛϯт рϻЮϜ.  
 



 

 
 

 

IBDAH CRATER    

Explore Ibdah Crater, two central volcano chains boasting expansive craters that bear witness to the 

evidence of phreatomagmatic-generated particles from their eruption history. This site holds regional 

significance as a key location for understanding the broader volcanism of the Hutaymah Volcanic 

Field.   

ϣЏϠϖ ϣкнТ  



  ϤϝгуЃϯЮϜ ϣЮϸϒ пЯК ϹлЇϦ ϣЛЂϜм ϣужϝЪϽϠ ϤϝкнУϠ дϜϿугϧϦ дϝϧтϿЪϽв дϝϧужϝЪϽϠ дϝϧЯЃЯЂ ϝгкм ̪ϣЮ̳ϸ ϣкнТм ϢϽтмϹЮϜ ЭϡϮ СЇЫϧЂϜ

 Ϝϻк Эгϳт .ϝлжϜϼнϪ ϵтϼϝϦ ϻзв ϣужϝЪϽϡЮϜ бгϳЮϜ РϻЦ еК ϣгϮϝзЮϜ ϣтϼϝлЋЮϜ ϣЪϽϳЮϜ ев ϢϹЮнгЮϜ ϝ̯ЛЦнв иϼϝϡϧКϝϠ ϣугуЯЦϖ ϣугкϒ ЙЦнгЮϜ

.сжϝЪϽϡЮϜ ϣгуϧлЮϜ ЭЧϳЮ ЙЂмцϜ сжϝЪϽϡЮϜ АϝЇзЮϜ блУЮ ϝ̯уЃуϚϼ 

 

 
 

UM HARRUJ CRATER   

Embark on an adventure to the captivating Um Harruj Crater geosite, a complex monogenetic 

volcanic system. Here, you'll encounter a pre-maar scoria cone that was subsequently cut in half by a 

maar crater. This site serves as an absolute textbook example, showcasing volcanic processes of 

global significance. Its significance is further emphasized by the presence of loaded xenolith beds, 

where mantle xenoliths reach impressive sizes. Get ready for an unforgettable adventure in this 

globally significant destination, enriched with remarkable geoheritage values.  

 ϬмϽк аϒ ϣкнТ 

  ϹкϝЇϧЂ ̪ϝзк .ϓЇзгЮϜ рϸϝϲϒ сжϝЪϽϠ аϝЗж нкм ̪ϬмϽк аϒ ϣкнУϠ РмϽЛгЮϜ сϮнЮнуϯЮϜ ЙЦнгЮϜ пЮϖ ϢϽвϝПв сТ ХЯГжϜ

 ЙЦнгЮϜ Ϝϻк ϹЛт .ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ иϻк ϣГЂϜнϠ еуУЋж пЮϖ ϝ̯Чϲъ ϤϽГЇжϜ сϧЮϜм  ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ ев ̯ϝГтϼϝϷв

ЮϜ ϤϝуЯгЛЮϜ ЌϽЛт ϩуϲ ̪сЂϜϼϸ сϠϝϧЪ Ьϝϫв ϣϠϝϫгϠ ЭЫЇϠ ЙЦнгЮϜ Ϝϻк ϣугкϒ пЯК ϹуЪϓϧЮϜ бϧт .ϣугЮϝЛЮϜ ϣугкцϜ ϤϜϺ ϣужϝЪϽϡ

  ϣЯу϶ϹЮϜ ϼнϷЋЮϜ иϻк ЭЋϦ ϩуϲ ̪ϣтϼϝзЮϜ ϼнϷЋЮϜ ϤϝЧϡА Э϶Ϝϸ ϢϸϽУϧгЮϜ ϣтϽϷЋЮϜ ЙГЧЮϜ ев ϤϝЧϡА ϸнϮм Ьы϶ ев ϽϡЪϒ

ϣугкцϜ ϤϜϺ ϣуϮнЮнуϯЮϜ ϣлϮнЮϜ иϻк сТ пЃз̳Ϧ ъ ϢϽвϝПгЮ ϹЛϧЂϜ .ϞϝϯКщЮ ϢϽуϫв аϝϯϲϒ пЮϖ  ϨϜϽϧЮϜ буЧϠ ϣузПЮϜ ̪ϣугЮϝЛЮϜ

ЙϚϜϽЮϜ сϮнЮнуϯЮϜ.  

 

 
 

AL QUFAYL MOUNTAIN   

Prepare to be amazed at the geological wonders of Al Qufayl Mountain, where an elongated maar 

encompasses a lava shield. This location offers a superb opportunity to witness the interaction 

between early magmatic evolution of a complex monogenetic volcano and its subsequent phreato-

magmatic explosive phase. Explore the fascinating features and gain a deeper understanding of the 

geological processes that have shaped this remarkable landscape.  

ЭуУЧЮϜ ЭϡϮ  



 ϽТнт .ϣужϝЪϽϡЮϜ бгϳЮϜ ϢϼϝлЊ ев ИϼϹϠ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ БуϳϦ ϩуϲ ̪ЭуУЧЮϜ ЭϡϯЮ ϣуϮнЮнуϯЮϜ ϟϚϝϯЛЮϜ ев ЅкϹзϧЮ ϹЛϧЂϜ

 иϼϝϯУжϜ ϣЯϲϽвм ϓЇзгЮϜ рϸϝϲϒ дϝЪϽϡЮ ϢϽЫϡгЮϜ ϣужϝЪϽϡЮϜ ϢϼϝлЋЮϜ ϼнГϦ еуϠ ЭКϝУϧЮϜ ϢϹкϝЇгЮ ϣЛϚϜϼ ϣЊϽТ ЙЦнгЮϜ Ϝϻк

Ϝ .ϣужϝЪϽϡЮϜ ϢϼϝлЋЮϜ ев ЩЮϺ еК бϯжϝвм  ϥЯЫІ сϧЮϜ ϣуϮнЮнуϯЮϜ ϤϝуЯгЛЯЮ ХгКϒ ̯ϝглТ ϟЃϧЪϜм ϣЛϚϜϽЮϜ ϤϜϿугЮϜ СЇЫϧЂ

ЙϚϜϽЮϜ ϹлЇгЮϜ Ϝϻк..ϣуЛуϡГЮϜ ЁтϼϝЏϧЮϜ ев  

 

 
 

 
 

DAHAM CRATER    
Welcome to Daham Crater, a striking display of rafted and collapsing scoria cones. This site 

showcases a nested complex scoria cone within its regional setting, offering valuable insights into 

monogenetic volcanism in the context of Saudi Arabia's harrats. Explore the strong geological 

significance of this remarkable landscape.   



аϝкϸ ϣкнТ  
  Ϝϻк ЌϽЛт .ϣКϹЋϧгЮϜм ϣЧЧЇϧгЮϜ ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ БтϼϝϷгЮ ЭкϻгЮϜ ϽЗзгЮϜ ϩуϲ ̪аϝкϸ ϣкнТ сТ бЫϠ ϝ̯ϡϲϽв

 ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ БтϼϝϷв ЙЦнгЮϜ ϓЇзгЮϜ ϣтϸϝϲϒ еуЪϜϽϡЮϜ Ьнϲ ϣгуЦ оϔϼ аϹЧтм ̪сгуЯЦшϜ ϝлЛЎм Э϶Ϝϸ ϣЯ϶ϜϹϧгЮϜ

 ЁтϼϝЏϧЮϜ иϻлЮ ϣтнЧЮϜ ϣуϮнЮнуϯЮϜ ϣугкцϜ СЇЫϧЂϜ .ϣтϸнЛЃЮϜ ϣуϠϽЛЮϜ ϣЫЯггЮϜ Э϶Ϝϸ ϥЧϫϡжϜ сϧЮϜ ϤϜϽϳЮϜ ФϝуЂ сТ

.ϣЛϚϜϽЮϜ ϣуЛуϡГЮϜ ϣуЎϼцϜ 

 

 

 
  

 

DAHAM MOUNTAIN   (DUWAYRAH MOHOUS) 

Discover Daham Mountain, a unique geological wonder characterized by its nearly completely 

aeolian sediment-filled maar. This site features loaded xenolith layers within its basal pyroclastic 

successions, offering a fascinating glimpse into the Earth's geological history. Marvel at the 

impressive tuff ring, measuring a few hundred meters long and 5 to 10 meters thick, showcasing one 

of the world's finest examples of xenolith-choked successions. Witness the remarkable power of 

explosive volcanic activity as it clears deep-seated rocks from the magmatic plumbing system.  

аϝкϸ ЭϡϮ  
 ϣϛуЯгЮϜм ϣужϝЪϽϡЮϜ бгϳЮϜ РϻЦ еК ϣгϮϝзЮϜ ϝлϦϝкнУϠ ϿугϧϦ ϝлКнж ев ϢϹтϽТ ϣуϮнЮнуϮ ϣϠнϯКϒ нкм ̪аϝкϸ ЭϡϮ СЇϧЪϜ

  ϼнϷЋЮϜ Э϶Ϝϸ ϢϹϮϜнϧгЮϜ ϣтϽϷЋЮϜ ЙГЧЮϜ ев ϤϝЧϡГϠ ЙЦнгЮϜ Ϝϻк Ͽугϧт .ϝ̯ϡтϽЧϦ ЭвϝЫЮϝϠ ϰϝтϽЮϜ ϣГЂϜнϠ ϣЮнЧзгЮϜ ϟЂϜмϽЮϝϠ

Э϶Ϝϸ ϢϸнϮнгЮϜ ϣтϼϝзЮϜ   ϤϝЧЯϲ ев ϟϯЛϦ .ЌϼчЮ сϮнЮнуϯЮϜ ϵтϼϝϧЮϜ еК ϣЛϚϜϼ ϣϳгЮ аϹЧт ϝгв ̪ϣтϹКϝЧЮϜ ϣужϝЪϽϡЮϜ бгϳЮϜ

 ев НЯϡт ϝлЫгЂм ϼϝϧвцϜ ев Ϥϝϛв ЙЏϠ ϝлЮнА НЯϡт сϧЮϜ ̪сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣЛϚϜϽЮϜ ϣувϝЃгЮϜ ϼϝϯϲцϜ5  

 пЮϖ10 пЯК бЮϝЛЮϜ сТ ϣЯϫвцϜ ЭЏТϒ ев ϢϹϲϜм ЌϽЛϦм ̪ϼϝϧвϒ ϤϝЛϠϝϧϧЮϜ  ϹкϝІ .ϣужϝЪϽϡЮϜ бгϳЮϜ ϼнϷЊ Э϶Ϝϸ ϣтϽϷЋЮϜ

ϢϽлЋзгЮϜ ϣужϝЪϽϡЮϜ ФϝзКцϜ Ьы϶ ев ϣЧугЛЮϜ ϼнϷЋЮϜ ЭтϿт нкм ϽϯУϧгЮϜ сжϝЪϽϡЮϜ АϝЇзЯЮ ϣЛϚϜϽЮϜ ϢнЧЮϜ.  
 

 

 



 
 

AL MISHARIKA MOUNTAIN    

Explore Al Misharika Mountain, a fascinating scoria cone formed in conjunction with the Neo-

Proterozoic ring dyke system. Discover how ancient geological events influence the movement of 

magma beneath the Earth's surface. This site serves as a remarkable scientific illustration on a global 

scale.  

ϣЪϼϝЇгЮϜ ЭϡϮ  
 ϸмϹЃЮϜ ϣгЗжϒ ЙАϝЧϧϠ ЭЫЇϦ ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ ев ЙϚϜϼ АмϽϷв еК ϢϼϝϡК нкм ̪ϣЪϼϝЇгЮϜ ЭϡϮ СЇϧЫϧЂϜ

 ϣгтϹЧЮϜ ϣуϮнЮнуϯЮϜ ϤϝЪϽϳЮϜ ϽϪϕϦ СуЪ СЇϧЪϜ .̭ϝуϲцϜ ЙϚыА ϽкϹϠ РмϽЛгЮϜ рϽϯУЮϜ ϽкϹЯЮ ϸнЛϦ сϧЮϜ ϣуЧЯϳЮϜ ϣтϽϷЋЮϜ

Ϣϼϝл̴ЋЮϜ ϣЪϽϲ пЯК .бЮϝЛЮϜ онϧЃв пЯК ЙϚϜϼ сгЯК Ьϝϫв ϣϠϝϫгϠ ЙЦнгЮϜ Ϝϻк ϹЛт .ЌϼцϜ ϱГЂ ϥϳϦ 
  

 

 
 

 

 



AS SAFRA 

Welcome to geosite As Safra. This site is part of the Neoproterozoic super-eruptions and their mega-

calderas. Ring structure batholith and/or mega-caldera margin.  

 

̭ϜϽУЋЮϜ 
  .ϣгϷЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ ЙЦϜнв Ϲϲϒ нкм ̪̭ϜϽУЋЮϜ сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ бЫϠ ϝϡϲϽв  ϤϜϼϝϯУжъϜ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк

  ЙЦнгЮϜ .ϣгϷЎ ϣужϝЪϽϠ ϤϝкнТ ХтϽА еК ̭ϝуϲцϜ ЙϚыА ϽкϹϠ РмϽЛгЮϜ рϽϯУЮϜ ϽкϹЮϜ дϝϠϖ ϥϪϹϲ сϧЮϜ ϣЯϚϝлЮϜ ϣужϝЪϽϡЮϜ

 .ϣгϷЎ ϣужϝЪϽϠ ϣТϝϲ мϒ/м ϣуЎϼцϜ ϢϽЇЧЮϜ ФϝгКϒ Э϶Ϝϸ ϢϹϧггЮϜ ϣгϷЏЮϜ ϣтϼϝзЮϜ ϼнϷЋЮϜ ев сЧЯϲ ̭ϝзϠ еК ϢϼϝϡК 
 

 
 

 

AL JUHFA CALDERA: 

Welcome to geosite Al Juhfa Caldera, this site is part of the Neoproterozoic super-eruptions and their 

mega-calderas. Layered ash-flow tuff of Salma Mega-caldera with a view to a scoria cone erupted into 

it. 

ϣУϳϯЮϜ ϣкнТ 
  сТ бЫϠ ϝϡϲϽвϣУϳϯЮϜ ϣкнТ    .ϣгϷЏЮϜ ϣужϝЪϽϡЮϜ ϤϝкнУЮϜ ЙЦϜнв Ϲϲϒ сϧЮϜ ϣЯϚϝлЮϜ ϣужϝЪϽϡЮϜ ϤϜϼϝϯУжъϜ ев ̭ϿϮ нк ЙЦнгЮϜ Ϝϻк

 ев ϤϝЧϡА еК ϢϼϝϡК ЙЦнгЮϜ .ϣгϷЎ ϣужϝЪϽϠ ϤϝкнТ ХтϽА еК ̭ϝуϲцϜ ЙϚыА ϽкϹϠ РмϽЛгЮϜ рϽϯУЮϜ ϽкϹЮϜ дϝϠϖ ϥϪϹϲ

  ϣЮыАϖ Йв ϣгϷЏЮϜ ϣужϝЪϽϡЮϜ пгЯЂ ϣкнТ ев ХТϹϦ рϻЮϜ сжϝЪϽϡЮϜ ϸϝвϽЮϜ ϟЯЋϦ еК ϣгϮϝзЮϜ ϣувϝЃгЮϜ ϼнϷЋЮϜ  БтϼϝϷв пЯК

.ϢϼнлЋгЮϜ дϸϝЛгЮϜ ϩϡ϶ 



 
 

 
AL DIBADIB CRATER   

Experience one of the hidden gems within the Hutaymah Volcanic Field at the Al Dibadib Crater 

geosite. This location boasts a shallow lake within its crater for most of the year, creating an 

enigmatic feature. The presence of a lake within a scoria cone is a rare phenomenon, requiring 

specific geological conditions. This geosite holds both regional and local significance and comes to 

life after rainfall, sustaining life within the crater. Prepare to be enchanted by the wet environment and 

the resources it provides.  

 ϞϸϝϠϹЮϜ ϣкнТ  
 ϢϽуϳϠ ЙЦнгЮϜ Ϝϻк еЏϧϳт .ϞϸϝϠϹЮϜ ϣкнТ сϮнЮнуϯЮϜ ЙЦнгЮϜ сТ сжϝЪϽϡЮϜ ϣгууϧлЮϜ ЭЧϲ Э϶Ϝϸ ϣуУϷЮϜ ϽкϜнϯЮϜ оϹϲϖ СЇϧЪϜ

 йϧкнТ Э϶Ϝϸ ϣЯϳЎ ϢϼϝлЊ Э϶Ϝϸ ϢϽуϳϠ ϸнϮм ϽϡϧЛт .ЌнгПЮϜ ϝлУзϧЫт ϢϿув ХЯϷт ϝгв ̪ϣзЃЮϜ аϝтϒ бЗЛв Ьы϶ ϣужϝЪϽϡЮϜ

  пЯК ϣуЯϳвм ϣугуЯЦϖ ϣугкϒ сϮнЮнуϯЮϜ ЙЦнгЮϜ Ϝϻк Эгϳт .ϢϸϹϳв ϣуϮнЮнуϮ ̯ϝТмϽД ϟЯГϧϦм ̪Ϣϼϸϝж ϢϽкϝД ϣужϝЪϽϡЮϜ бгϳЮϜ

в ̪ϼϝГвцϜ ЬнГк ϹЛϠ ϢϝуϳЮϜ йуЮϖ ϸнЛϦ ϝв ̯ϝгϚϜϸм ̪̭ϜнЂ Ϲϲ днЫϦ РнЂ ̪ϹЛϧЂϜ .ϣужϝЪϽϡЮϜ ϣкнУЮϜ Э϶Ϝϸ ϢϝуϳЮϜ пЯК ЕТϝϳт ϝг

ϝкϽТнϦ сϧЮϜ ϸϼϜнгЮϜм ϢϽГггЮϜ ϣϛуϡЮϝϠ ̯ϝжнϧУв.  
 

 



PLATFORM OF SALMA   

Discover the breathtaking beauty of the Platform of Salma geosite, where platform sediment contacts 

create a landscape of endless flat terrain. Although locally significant, this site offers a unique 

perspective with variable quality logistics and a low number of well-exposed outcrops. Prepare to be 

immersed in the vastness of this extraordinary geological platform.  

 рϽϷЋЮϜ пгЯЂ СуЊϼ  

  ̯ϝуЛуϡА ̯ϜϽЗзв ̯ϣЯЫЇв рϽϷЋЮϜ СуЊϽЮϜ ϟЂϜмϼ ЭЋϧϦ ϩуϲ ̪рϽϷЋЮϜ пгЯЂ СуЊϽЮ сϮнЮнуϯЮϜ ЙЦнгЯЮ ЭкϻгЮϜ ЬϝгϯЮϜ СЇϧЪϜ

  Ϝ̯ϼнЗзв аϹЧт ЙЦнгЮϜ Ϝϻк дϒ ъϖ ̪сЯϳгЮϜ онϧЃгЮϜ пЯК ЙЦнгЮϜ Ϝϻк ϣугкϒ ев бОϽЮϜ пЯК .ϝлЮ ϣтϝлж ъ сϧЮϜ ϣϳГЃгЮϜ ЁтϼϝЏϧЮϜ ев

ЃϮнЯЮϜ ϤϝвϹϷЮϜ Ьы϶ ев Ϝ̯ϹтϽТ  Ϝϻк ИϝЃϦϝϠ ИϝϧгϧЂыЮ ϹЛϧЂϜ .ϣЛϚϜϽЮϜ ϣтϽϷЋЮϜ ϤϝУЇЫзгЮϜ ев ЭуЯЦ ϸϹКм ϣуКнзЮϜ ϢϸнϯЮϜ ϤϜϺ ϣуϧ

сϚϝзϫϧЂъϜ сϮнЮнуϯЮϜ СуЊϽЮϜ.  

 
 

DESERT KITE   

Immerse yourself in the rich archaeological history of the region at Desert kites. These sites are home 

to ancient structures known as desert kites, which were used by early civilizations for hunting 

purposes. These kite-shaped stone structures were built in prehistoric times and were used to trap and 

kill large herds of animals, such as gazelles. They are an important archaeological feature, providing 

insight into the hunting techniques and social dynamics of ancient cultures. Explore these geosites and 

delve into the fascinating history of human interaction with the environment.  

ϜϣтмϜϽϳЋЮϜ ϣтϽϷЋЮϜ ϹϚϝЋгЮ  

  ̯ϝзАнв ЙЦϜнгЮϜ иϻк ϹЛϦ .ϣтмϜϽϳЋЮϜ ϣтϽϷЋЮϜ ϹϚϝЋгЯЮ еууϮнЮнуϯЮϜ еуЛЦнгЮϜ сТ ϣЧГзгЯЮ сзПЮϜ рϽϪцϜ ϵтϼϝϧЮϜ сТ ЁгПжϜ

  ϥжϝЪ сϧЮϜм ̪(ϣтмϜϽϳЋЮϜ ϣуЦϼнЮϜ ϤϜϽϚϝГЮϜ йϡЇϦ) сϧЮϜ ϣтмϜϽϳЋЮϜ ϣтϽϷЋЮϜ ϹϚϝЋгЮϜ бЂϝϠ ϣТмϽЛгЮϜ ϣгтϹЧЮϜ ЭЪϝулЯЮ

ϼϝЏϳЮϜ Ьы϶ ϜнІϝК ев Эϡ̲Ц ев ϣвϹϷϧЃгт ϢϽϚϝА ЭЫІ пЯК ϣтϽϯϳЮϜ ϽϚϝЗϳЮϜ иϻк ̭ϝзϠ бϦ .ϹуЋЮϜ ЌϜϽОц ϢϽЫϡгЮϜ ϤϜ

  ϢϿув ϝлжϖ .дъϿПЮϜ Эϫв ̪ϤϝжϜнуϳЮϜ ев ϢϽуϡЪ дϝЛГЦ ЭϧЦм ϸϝуГЊъ аϹϷϧЃϦ ϥжϝЪм ̪ϵтϼϝϧЮϜ ЭϡЦ ϝв ϼнЋК Ьы϶ ϣуЦϼм

гтϹЧЮϜ ϤϝТϝЧϫЯЮ ϣуКϝгϧϮъϜ ϤϝуЫувϝзтϹЮϜм ϹуЋЮϜ ϤϝузЧϧЮ ϣϡЦϝϪ ϢϽЗж ϽТнϦ ̪ϣглв ϣтϽϪϒ  ϣуϮнЮнуϯЮϜ ЙЦϜнгЮϜ иϻк СЇЫϧЂϜ .ϣ

ϣϛуϡЮϜ Йв рϽЇϡЮϜ ЭКϝУϧЯЮ ЙϚϜϽЮϜ ϵтϼϝϧЮϜ сТ ХгЛϦм.  
 


