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Figure S1. A tectonic map of the Saharides based on the identification of their tectonic environments. The Saharides are compiled from refs. 1-16 for Egypt, ref.17 for Saudi Arabia, ref.18 for Yemen, ref.19 for Sudan, ref. 20 for Ethiopia 
and Eretria, ref.21 for Tibesti ref. 22 for the rest. The Pre-Saharide units are generalised from ref.22, ref.18, and the refs. 23-25. All graphical features are plotted using the WGS 84 / Antarctic Polar Stereographic Projection (EPSG: 
3031). The map was made on a reconstructed north Africa/Arabia ensemble using the data reported in Tables S1 and S2. GPlates freeware26 was used for the reconstruction. 445 Ma reconstruction, as proxy to the Ediacaran 
reconstruction, is adapted from ref. 27. 

Table S1. List of the isotopic age data 

NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

1 9.2500 14.0000 fm Niger Trans-Saharan Damagaram Birnin Kazoe 
heterogeneous  granite Rb-Sr 580 ± 69 WR isochrone emplacement SYN-OROGENIC   28 

2 9.5933 14.1447 fm Niger Trans-Saharan Damagaram Moha   
fine-granied 
biotite 
monzogranite 

Rb-Sr 530 ± 44 WR isochrone emplacement SYN-OROGENIC   28 

3 9.0908 13.8769 fm Niger Trans-Saharan Damagaram Tyanza  granite Rb-Sr 556 ± 63 WR isochrone emplacement SYN-OROGENIC   28 

4 9.1019 14.0067 fm Niger Trans-Saharan Damagaram Dakousa   
biotite 
muscovite 
syenogranite 

Rb-Sr 579 ± 14 WR isochrone emplacement SYN-OROGENIC   28 

5 35.2000 23.7500   Egypt Eastern Desert  Wadi Shût Tonalite pluton quartz diorite U-Pb 711 ± 7 zircon concordia emplacement SYN-OROGENIC   29 

6 32.2640 25.9440 fm Egypt Eastern Desert  Wadi Shût Precambrian Shield tonalite to 
granodiorite Rb-Sr? 612 ? ? emplacement ARC 29 30 

7 33.3060 25.5790 fm Egypt Eastern Desert  Wadi Shût Precambrian Shield tonalite to 
granodiorite Rb-Sr? 671 ? ? emplacement ARC 29 30 

8 33.7630 22.7560 fm Egypt Eastern Desert  Wadi Shût Precambrian Shield tonalite to 
granodiorite Rb-Sr? 761 ? ? emplacement ARC 29 30 

9 22.0833 26.6667   Egypt East Saharan 
Craton Uweinat Gebel Kamil 

migmatite 
leucocratic 
migmatite Rb-Sr 673 ± 56 WR concordia emplacement ?   31 

10 29.3330 22.9100   Egypt East Saharan 
Craton Bir Safsaf Pre Pan-African 

basement 
granite - 
microdiorite Rb-Sr 578 ± 9 WR isochrone emplacement POST-

OROGENIC   31 

11 30.0000 19.8330   Sudan East Saharan 
Craton 

Nubian Desert 
microgranite 

Pre Pan-African 
basement microgranite Rb-Sr 623 ± 37 WR isochrone emplacement POST-

OROGENIC   31 

12 30.3330 19.8330   Sudan East Saharan 
Craton 

Nubian Desert 
red granite 

Pre Pan-African 
basement granite Rb-Sr 565  ± 8 WR isochrone emplacement POST-

OROGENIC   31 

13 29.5830 17.8330   Sudan East Saharan 
Craton 

Wadi Howar 
East granite  

Pre Pan-African 
basement granite Rb-Sr 562  ± 7 WR isochrone emplacement POST-

OROGENIC   31 

14 29.1660 17.7500   Sudan East Saharan 
Craton 

Wadi Howar 
microgranites 

Pre Pan-African 
basement microgranite Rb-Sr 585  ± 19 WR isochrone emplacement POST-

OROGENIC   31 

15 30.8160 20.4500   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone El Hamri ophiolite cumulate 

metagabbro Sm-Nd 752  ± 48 WR isochrone formation OCEANIC   32 

16 27.3680 18.0210 cop Sudan Arabian- 
Nubian Shield Zalingei Zone Jebel Rahib 

ophiolite 
isotropic 
gabbro Sm-Nd 707   ± 54 WR isochrone formation ARC   32 

17 30.5000 25.0830   Egypt Arabian- 
Nubian Shield 

Delgo Sture 
Zone Gneiss Basement tonalite  Pb-Pb 718 ±11 zircon evaporation formation ARC   32 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

18 30.2660 20.3160   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone 

Eastern high-grade 
basement 

deformed 
tonalite  Pb-Pb 749 ± 12 zircon evaporation formation ARC   32 

19 30.8160 20.5000   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone El Hamri complex granodiorite  Pb-Pb 661 ± 12 zircon evaporation formation ARC   32 

20 30.7830 20.4000   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone El Hamri complex tonalite  Pb-Pb 680 ± 12 zircon evaporation formation ARC   32 

21 30.2660 20.3160   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone Sulb unit calc-silicate 

rocks  Sm-Nd 702 ± 27 Gr-WR isochrone 
peak 
metamorphis
m 

METAMORPHISM   32 

22 31.0830 20.0100   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone 

Eastern high-grade 
basement 

garnet-biotite 
gneiss  Sm-Nd 592 ± 16 Gr-WR isochrone metamorphis

m METAMORPHISM   32 

23 30.1160 20.0660   Sudan Arabian- 
Nubian Shield 

Delgo Sture 
Zone 

Eastern high-grade 
basement 

high grade 
acidic gneiss  Rb-Sr 546 ± 19 WR isochrone metamorphis

m METAMORPHISM   32 

24 27.0680 17.8090 cop Sudan Arabian- 
Nubian Shield Jebel Rahib Eastern Jebel Rahib 

Belt metagabbro K-Ar 860 ± 17 hornblende   formation OCEANIC   33 

25 27.0680 17.8090 cop Sudan Arabian- 
Nubian Shield Jebel Rahib Eastern Jebel Rahib 

Belt 
metabasalt-
pillow K-Ar 775 ± 16 WR   formation OCEANIC   33 

26 27.0680 17.8090 cop Sudan Arabian- 
Nubian Shield Jebel Rahib Eastern Jebel Rahib 

Belt 
metabasalt-
pillow K-Ar 740 ± 15 WR   formation OCEANIC   33 

27 27.0680 17.8090 cop Sudan Arabian- 
Nubian Shield Jebel Rahib WesternJebel Rahib 

Belt 
granitic 
metasediment K-Ar 555 ± 24 biotite   

contact 
metamorphis
m 

LATE/POST-
OROGENIC   33 

28 42.2050 19.9940   Saudi 
Arabia 

Arabian- 
Nubian Shield 

Wadi Ta'al 
Shear Zone 

Central Tabalah 
area 

hornblende 
schist Ar-Ar 765 ± 5  hornblende stepvise 

heating 
dextral strike-
slip FAULTING   34 

29 42.2450 20.0200   Saudi 
Arabia 

Arabian- 
Nubian Shield 

Wadi Ta'al 
Shear Zone 

Central Tabalah 
area 

hornblende 
schist Ar-Ar 764 ± 7 hornblende stepvise 

heating 
dextral strike-
slip FAULTING   34 

30 42.3630 19.7210   Saudi 
Arabia 

Arabian- 
Nubian Shield 

Tabalah Ta’al 
Shear Zone Wadi Tarj area hornblende 

schist Ar-Ar 779 ± 7 hornblende stepvise 
heating 

WSW 
directed 
thrusting 

FAULTING   34 

31 42.3160 19.6830   Saudi 
Arabia 

Arabian- 
Nubian Shield 

Tabalah Ta’al 
Shear Zone Wadi Tarj area non-deformed 

granodiorite Ar-Ar 761 ± 6 hornblende isochrone emplacement ARC   34 

32 43.8150 20.0810   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Murdama Group rhyolite  Rb-Sr 568± 29 WR isochrone formation POST-

OROGENIC   35 

33 42.8500 20.1360   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Junaynah 

quadrangle meta-andesite  Rb-Sr 785± 96 WR isochrone formation ARC   35 

34 43.7510 17.6800   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Shuklalah metavolcanic  Rb-Sr 593± 53 WR isochrone formation POST-

OROGENIC   35 

35 42.1500 19.2500   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi bin Dwaynah metavolcanic  Rb-Sr 912± 76 WR isochrone formation ARC   35 

36 42.9660 19.1330   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Khadrah Formation metavolcanic  Rb-Sr 746± 16 WR isochrone formation ARC   35 

37 42.6200 20.6400   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Hishat al Hawi metavolcanic  Rb-Sr 660± 43 WR isochrone formation ARC 35 36 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

38 43.8930 21.0660   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Arphan Formation rhyolite Rb-Sr 761± 23 WR isochrone intrusion ARC 35 36 

39 43.7250 21.4200   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Juqjuq Formation pyroxene 

andesite Rb-Sr 620± 95 WR isochrone intrusion LATE-OROGENIC   35 

40 41.6160 19.9160   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Biljurshi quartz diorite  Rb-Sr 890± 67 WR isochrone intrusion ARC   35 

41 41.5810 19.9060   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Biljurshi quartz diorite  Rb-Sr 848±282 WR isochrone intrusion ARC   35 

42 40.1420 20.5150   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Khadrah quartz diorite  Rb-Sr 895±173 WR isochrone intrusion ARC   35 

43 40.9260 20.3430   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi ash quartz diorite  Rb-Sr 853± 72 WR isochrone intrusion ARC   35 

44 42.2000 19.0500   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield An Nimas quartz diorite  Rb-Sr 837± 50 WR isochrone intrusion ARC   35 

45 42.2480 19.7330   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Tarj quartz diorite  Rb-Sr 818± 95 WR isochrone intrusion ARC   35 

46 41.9750 19.6000   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Al Mushirah quartz diorite  Rb-Sr 747±178 WR isochrone intrusion ARC   35 

47 42.9050 20.0600   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Jabal Umm al 

Hashiyah quartz diorite  Rb-Sr 723±107 WR isochrone intrusion ARC   35 

48 43.1410 20.1480   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Al Qarah 

quadrangle quartz diorite  Rb-Sr 724± 93 WR isochrone intrusion ARC   35 

49 43.9900 21.2750   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Jabal Yafikh hornblende 

diorite  Rb-Sr 522±429 WR isochrone intrusion POST-
OROGENIC 35 36 

50 44.0000 18.3660   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Makhdhul quartz diorite  Rb-Sr 843 ±273 WR isochrone intrusion ARC   35 

51 44.0660 18.3830   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Malahah  granodiorite  Rb-Sr 684± 43 WR isochrone intrusion ARC   35 

52 42.2170 19.0160   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Jabal Mina granodiorite 

gneiss  Rb-Sr 746±114 WR isochrone intrusion ARC   35 

53 42.6680 18.4450   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Bishah granitic gneiss  Rb-Sr 664± 9 WR isochrone intrusion ARC   35 

54 42.0330 18.7330   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Bagarah granodiorite 

gneiss  Rb-Sr 763± 53 WR isochrone intrusion ARC   35 

55 39.2670 21.5210   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Jiddah Airport granitic gneiss  Rb-Sr 763±159 WR isochrone intrusion ARC   35 

56 42.8680 18.3417   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Tindahah batholith granodiorite  Rb-Sr 626± 17 WR isochrone intrusion ARC 35 37 

57 41.8750 19.8000   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Shuwas quartz 

monzonite  Rb-Sr 636± 21 WR isochrone intrusion ARC   35 

58 42.1183 18.8030   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Jabal Qal quartz 

monzonite  Rb-Sr 620± 18 WR isochrone intrusion LATE-OROGENIC   35 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

59 43.8183 17.6030   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Halal granodiorite  Rb-Sr 643 ± 20 WR isochrone intrusion ARC   35 

60 42.7150 20.6780   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi al Miyah granodiorite  Rb-Sr 587± 99 WR isochrone intrusion LATE-OROGENIC   35 

61 42.9533 20.2780   Saudi 
Arabia 

Arabian- 
Nubian Shield Arabian Shield Wadi Musayrah granodiorite  Rb-Sr 623± 18 WR isochrone intrusion ARC   35 

62 41.9013 20.2240   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Ablah group rhyolite U-Pb 613±7 zircon SHRIMP-

RG formation ARC   38 

63 41.8542 20.1528   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Ablah group rhyolite Pb-Pb 641 ±1 zircon evaporation formation ARC   39 

64 42.1903 20.1690   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Al Khalij pluton granitoid U-Pb 755±7 zircon SHRIMP-

RG intrusion ARC   38 

65 42.7003 19.3990   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Hadabah pluton granitoid U-Pb 606±2 zircon SHRIMP-

RG intrusion LATE-OROGENIC   
38 

66 42.8019 20.0720   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Nunaynah granite U-Pb 646± 10 zircon SHRIMP-

RG intrusion LATE-OROGENIC   
38 

67 42.9310 20.1825   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Musayrah pluton granitoid U-Pb 654±3 zircon SHRIMP-

RG intrusion LATE-OROGENIC   
38 

68 43.1658 20.2736   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Abss granodiorite U-Pb 651±4 zircon SHRIMP-

RG intrusion LATE-OROGENIC   
38 

69 43.4477 20.1160   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Ash Shawhatah 

pluton granitoid U-Pb 640±3 zircon SHRIMP-
RG intrusion LATE-OROGENIC   

38 

70 43.6088 19.5271   Saudi 
Arabia 

southern 
Arabian shield Asir terrane Tathlith gneiss gneiss U-Pb 652±2 zircon SHRIMP-

RG intrusion LATE-OROGENIC   
38 

71 32.9370 18.1550 cop Sudan Mozambique 
Orogenic Belt 

East Saharan 
Craton 

Bayuda Desert 
basement 

metavolcanic 
(amphibolite) Sm-Nd 806 ± 19 WR isochrone intrusion   ARC   40 

72 8.8610 19.5590 fm Niger 
Republic Tuareg shield Air Massif Emzeggar (Dabaga) 

calc-alk. granitoids monzogranite U-Pb 714 ±19 /-18 zircon isochrone intrusion LATE-OROGENIC   41 

73 9.7980 17.5080 fm Niger 
Republic Tuareg shield Air Massif Proche-Tenere alkaline 

rhyolitic dykes Rb-Sr 529 ± 11 WR isochrone intrusion INTRA-PLATE   
41 

74 8.1440 17.3290 fm Niger 
Republic Tuareg shield Air Massif Dabaga Forest monzogranite U-Pb 643 ±11/ -10 zircon isochrone intrusion LATE-OROGENIC   

41 

75 8.2410 19.3320 fm Niger 
Republic Tuareg shield Air Massif Teggar monzogranite Rb-Sr 586 ± 93 WR isochrone intrusion LATE-OROGENIC   

41 

76 8.5230 18.7220 fm Niger 
Republic Tuareg shield Air Massif Iferouane monzogranite Rb-Sr 602 ± -14 WR isochrone intrusion LATE-OROGENIC   

41 

77 8.0140 18.7600 fm Niger 
Republic Tuareg shield Air Massif Renatt anatectie  leucocratic 

granite Rb-Sr 666 ± 11 WR isochrone intrusion LATE-OROGENIC   
41 

78 9.2340 17.4380 fm Niger 
Republic Tuareg shield Air Massif Takarakoum pluton granite Rb-Sr 701 ±26 WR isochrone intrusion POST-

OROGENIC 41 42 

79 9.0770 17.3910 fm Niger 
Republic Tuareg shield Air Massif Beurhot batholith granite Rb-Sr 698 ± 21 WR isochrone intrusion POST-

OROGENIC 41 42 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

80 9.3580 17.6520 fm Niger 
Republic Tuareg shield Air Massif Tchebarlare pluton granite U-Pb 664 ± 8 zircon isochrone intrusion POST-

OROGENIC   41 

81 15.3333 23.5833 cop Libya Saharan 
Craton Tibesti Massif Ben Ghnema 

batholith granite Rb-Sr 586± 27 Bt-WR isochrone intrusion ARC   43 

82 15.4167 23.3333 cop Libya Saharan 
Craton Tibesti Massif Ben Ghnema 

batholith granite Rb-Sr 550± 11 Bt-WR isochrone intrusion ARC   
43 

83 15.5000 22.7500 cop Libya Saharan 
Craton Tibesti Massif Ben Ghnema 

batholith pegmatites Rb-Sr 533± 5 Ms-WR isochrone intrusion ARC   
43 

84 19.1250 23.1620 cop Libya Saharan 
Craton 

Super 
Tibestian 
magmatic 
series 

Kangara pluton alkali granite Rb-Sr 560±4 WR isochrone intrusion POST-
OROGENIC   

43 

85 17.5170 6.0550 fm 
Central 
African 
Republic 

Congo Craton 
the 
Oubanguides 
belt 

Mpoko granulite 
granulite 
charnockitic 
affinit  

U-Pb 833 ±66 zircon isochrone 
intrusion ? 
Granulite 
met.? 

METAMORPHISM   44 

86 17.2640 6.7740 fm 
Central 
African 
Republic 

Congo Craton 
the 
Oubanguides 
belt 

Lere granulite 
granulite 
charnockitic 
affinit  

U-Pb 652  ±19 zircon isochrone 
intrusion ? 
Granulite 
met.? 

METAMORPHISM   44 

87 19.0390 5.8120 fm 
Central 
African 
Republic 

Congo Craton 
the 
Oubanguides 
belt 

Sibut granulite 
granulite 
charnockitic 
affinit  

U-Pb 639  ±3 Ma zircon isochrone 
intrusion ? 
Granulite 
met.? 

METAMORPHISM   44 

88 39.5500 21.5500   Saudi 
Arabia Arabian Shield Arabian Shield Fatima  granite Rb-Sr 773± 16 WR isochrone intrusion SYN-OROGENIC   45 

89 39.5833 21.5167   Saudi 
Arabia Arabian Shield Arabian Shield Fatima volcanics andesite to 

rhyolite  Rb-Sr 675 ±17 WR isochrone formation POST-
OROGENIC   

45 

90 38.8833 23.5500   Saudi 
Arabia Arabian Shield Arabian Shield Hamra  tonalite Rb-Sr 641 ±218 WR isochrone intrusion POST-

OROGENIC   
45 

91 38.9333 23.7500   Saudi 
Arabia Arabian Shield Arabian Shield Hamra alkali granite Rb-Sr 686 ±26 WR isochrone intrusion POST-

OROGENIC   
45 

92 38.9167 23.8833   Saudi 
Arabia Arabian Shield Arabian Shield Badr volcanics 

basaltic 
andesites and 
rhyolites  

Rb-Sr 659 ±38 WR isochrone formation POST-
OROGENIC   

45 

93 41.2500 25.5833   Saudi 
Arabia Arabian Shield Arabian Shield Nuqrah  granite Rb-Sr 635± 18 WR isochrone intrusion POST-

OROGENIC   
45 

94 41.2667 25.6333   Saudi 
Arabia Arabian Shield Arabian Shield Nuqrah volcanics diabase? Rb-Sr 625 ±16 WR isochrone intrusion POST-

OROGENIC   
45 

95 35.5833 28.0000   Saudi 
Arabia Arabian Shield Arabian Shield Midian peralkaline 

granite Rb-Sr 586  ± 11 WR isochrone intrusion POST-
OROGENIC   

45 

96 37.6450 26.3900   Saudi 
Arabia Arabian Shield Northwestern 

Shield Jabal Ess  trondhjemite U-Pb 706± 11 zircon isochrone intrusion ARC   46 

97 37.6967 26.3733   Saudi 
Arabia Arabian Shield Northwestern 

Shield Jabal Ess  gabbro U-Pb 780± 11 zircon isochrone intrusion ARC   46 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

98 37.7900 25.0200   Saudi 
Arabia Arabian Shield Northwestern 

Shield Jabal al Wask   gabbro U-Pb 751  ± 11 zircon isochrone intrusion ARC   
46 

99 38.0300 25.2533   Saudi 
Arabia Arabian Shield Northwestern 

Shield Jabal al Wask   plagiogranite U-Pb 740± 11 zircon isochrone intrusion ARC   
46 

100 37.7683 24.7717   Saudi 
Arabia Arabian Shield Northwestern 

Shield Salajah  tonalite U-Pb 696  ±5 zircon isochrone intrusion ARC   
46 

101 39.3967 22.6367   Saudi 
Arabia Arabian Shield West-central 

Shield Thurwah gabbro U-Pb 870± 11 zircon isochrone intrusion ARC   
46 

102 40.8817 23.9133   Saudi 
Arabia Arabian Shield West-central 

Shield Bir Umq Sture metadiorite U-Pb 838± 10 zircon isochrone formation ARC   
46 

103 40.8050 25.6750   Saudi 
Arabia Arabian Shield Nabitah suture Tuluhah plagiogranite U-Pb 823 ± 11 zircon isochrone formation ARC   

46 

104 41.9417 23.4267   Saudi 
Arabia Arabian Shield Nabitah suture Ad Dafinah quartz diorite U-Pb 732 ± 27 zircon isochrone formation ARC   

46 

105 43.5733 19.5817   Saudi 
Arabia Arabian Shield Nabitah suture Tathlith  gabbro U-Pb 627± 4 zircon isochrone intrusion ARC   

46 

106 44.6483 24.3450   Saudi 
Arabia Arabian Shield Eastern Shield Ar Ridaniyah  metadacite U-Pb 766 ± 7 zircon isochrone formation ARC   

46 

107 43.3440 23.5260   Saudi 
Arabia Arabian Shield Eastern Shield Urd  gabbro U-Pb 694 ± 8 zircon isochrone intrusion ARC   

46 

108 37.5360 26.2560 fm Saudi 
Arabia Arabian Shield Arabian Shield Midyan arc 

basement gabbro Sm-Nd 782 ± 38 WR isochrone intrusion ARC 
46 

47 

109 37.8930 25.0280 fm Saudi 
Arabia Arabian Shield Arabian Shield Midyan arc 

basement gabbro Sm-Nd 743 ± 24 WR isochrone intrusion ARC 
46 

47 

110 38.2560 25.4350 fm Saudi 
Arabia Arabian Shield Arabian Shield Midyan arc 

basement tonalite U-Pb 743 ± 10 zircon ID-TIMS intrusion ARC 
46 

48 

111 37.7950 25.4030 fm Saudi 
Arabia Arabian Shield Arabian Shield Midyan arc 

basement tonalite U-Pb 720 ± 05 zircon ID-TIMS intrusion ARC 
46 48 

112 41.2460 25.6470 fm Saudi 
Arabia Arabian Shield Arabian Shield Midyan arc 

basement Na-rhyolite U-Pb 839 ± 23 zircon ID-TIMS intrusion ARC 
46 48 

113 41.4680 23.5770 fm Saudi 
Arabia Arabian Shield Arabian Shield Arc basement tonalite U-Pb 760 ± 10 zircon ID-TIMS intrusion ARC 

46 48 

114 41.0390 23.3540 fm Saudi 
Arabia Arabian Shield Arabian Shield Arc basement tonalite U-Pb 816 ± 03 zircon ID-TIMS intrusion ARC 

46 48 

115 40.3290 20.4650 fm Saudi 
Arabia Arabian Shield Arabian Shield Arc basement metavolcanics Rb-Sr 821 ± 19 WR isochrone intrusion ARC 

46 
49 

116 40.7390 20.9400 fm Saudi 
Arabia Arabian Shield Arabian Shield Arc basement metavolcanics Rb-Sr 847 ± 34 WR isochrone intrusion ARC 

46 
49 

117 41.5780 23.8060 fm Saudi 
Arabia Arabian Shield Arabian Shield Deformation zone 

along suture granodiorite U-Pb 815 ± 09 zircon ? intrusion SYN-OROGENIC 46 
J.S. Stacey, 
unpublished 
data as cited 
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NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

118 42.6580 21.2990 fm Saudi 
Arabia Arabian Shield Arabian Shield Deformation zone 

along suture tonalite gneiss U-Pb 728 ± 10 zircon ? intrusion SYN-OROGENIC 

46 J.S. Stacey, 
unpublished 
data as cited 

119 45.2610 24.0830 fm Saudi 
Arabia Arabian Shield Arabian Shield Al Amar Suture trondhjemite U-Pb 667 ± 17 zircon ID-TIMS intrusion   

46 Calvez et al. 
(in prep., as 
cited by 46)   

120 45.3050 23.2917   Saudi 
Arabia Arabian Shield Arabian Shield Ar Rayn province tonalite U-Pb 650 ± 09 zircon ID-TIMS intrusion ARC   50 

121 44.0967 23.6083   Saudi 
Arabia Arabian Shield Afif province As Sawda domain bt-hb tonalite U-Pb 677 ± 9 zircon ID-TIMS intrusion     

50 

122 44.3200 23.5333   Saudi 
Arabia Arabian Shield Ad Dawadimi 

province Urd group ophiolite hypersthene 
gabbro U-Pb 694 ± 8 zircon ID-TIMS intrusion OCEANIC   

50 

123 44.4000 23.8150   Saudi 
Arabia Arabian Shield Ad Dawadimi 

province Ar Rukhaman two mica 
monzogranite U-Pb 641 ± 25 zircon ID-TIMS intrusion POST-

OROGENIC   
50 

124 44.6000 23.2550   Saudi 
Arabia Arabian Shield Ad Dawadimi 

province Jabal Sabbah two mica 
monzogranite U-Pb 607 ± 19 zircon ID-TIMS intrusion POST-

OROGENIC   
50 

125 44.7150 23.5983   Saudi 
Arabia Arabian Shield Ad Dawadimi 

province Jabal Khura bt 
monzogranite U-Pb 598 ± 35 zircon ID-TIMS intrusion POST-

OROGENIC   
50 

126 45.1833 23.8550   Saudi 
Arabia Arabian Shield Ar Rayn 

province AI Amar volcanics 
biotite-
hornblende 
quartz diorite 

U-Pb 633 ± 5 zircon ID-TIMS intrusion ARC   

50 

127 45.1133 23.6000   Saudi 
Arabia Arabian Shield Ar Rayn 

province AI Amar volcanics hornblende 
diorite U-Pb 634± 6 zircon ID-TIMS intrusion ARC   

50 

128 45.1200 23.8917   Saudi 
Arabia Arabian Shield Ar Rayn 

province Jabal al Jabara 
biotite 
leucogranodior
ite (meta) 

U-Pb 631 ± 7 zircon ID-TIMS intrusion ARC   

50 

129 44.3550 23.8760   Saudi 
Arabia Arabian Shield Ar Rayn 

province AI Amar hornblende 
tonalite U-Pb 623 ± 5 zircon ID-TIMS intrusion ARC   

50 

130 43.3127 22.1790   Saudi 
Arabia Arabian Shield Zalm 

quadrangle 
Southwest Zalm 
quadrangle diorite gneiss U-Pb 782 ± 4 zircon ID-TIMS intrusion ARC   51 

131 42.5498 22.3960   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Jidh suite granodiorite 
gneiss U-Pb 696 ± 9 zircon ID-TIMS intrusion ARC   

51 

132 42.6273 22.0072   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Subay suite granodiorite 
gneiss U-Pb 683 ± 9 zircon ID-TIMS intrusion SYN-OROGENIC   

51 

133 42.6110 22.7238   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Jidh suite diapiric 
monzogranite U-Pb 646 ± 17 zircon ID-TIMS intrusion SYN-OROGENIC   

51 

134 43.0145 22.8240   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Haml suite granodiorite U-Pb 632 ± 1.5 zircon ID-TIMS intrusion FAULTING   
51 

135 42.6022 22.7302   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Hufayrah complex granite U-Pb 632 ± 3 zircon ID-TIMS intrusion FAULTING   
51 

136 42.7998 22.7987   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Bani Ghayy group rhyolite U-Pb 620 ± 5 zircon ID-TIMS intrusion FAULTING   
51 
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137 42.7140 22.2522   Saudi 
Arabia Arabian Shield Zalm 

quadrangle Haml suite monzogranite U-Pb 620 ± 18 zircon ID-TIMS intrusion FAULTING   51 

138 31.7540 23.1610 cop Egypt East Saharan 
Craton Nile Craton Gebel Um Shagir granite gneiss U-Pb 626 +4 /-3 zircon ID-TIMS intrusion ARC   52 

139 32.7680 23.8890 cop Egypt East Saharan 
Craton Nile Craton SW Aswan granite U-Pb 741 ± 3 zircon ID-TIMS intrusion ARC   52 

140 32.7110 24.1890 cop Egypt East Saharan 
Craton Nile Craton Aswan granite gneiss U-Pb 626 +4/-3 zircon ID-TIMS intrusion ARC   52 

141 32.9010 27.8590 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

the Ras Gharib 
segment diorite-tonalite Rb-Sr 881 ± 58 WR isochrone intrusion ARC   53 

142 32.8540 27.9220 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

The extrusive rocks 
andesite and 
dacite 
porphyry 

Rb-Sr 620 ± 16 WR isochrone formation ARC   53 

143 32.9550 27.9450 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

the Ras Gharib 
segment 

granodiorite-
leucogranite Rb-Sr 552 ± 7 WR isochrone intrusion ARC   

53 

144 32.8910 27.9410 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

the Ras Gharib 
segment trondhjemite Rb-Sr 516 ± 7 WR isochrone intrusion ARC   

53 

145 32.9230 27.9240 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

Dyke rocks dolerite, dacite Rb-Sr 493 ± 7 WR isochrone intrusion LATE-OROGENIC   
53 

146 32.9210 28.1210 cop Egypt Northern 
Nubian Shield 

the Ras 
Gharib 
segment 

the Ras Gharib 
segment 

peralkaline 
granite Rb-Sr 476 ± 2 WR isochrone intrusion INTRA-PLATE   

53 

147 -9.0250 29.5920 cop Morocco W Anti-Atlas Kerdous 
Massif Tarçouate Laccolith granodiorite U-Pb 583.2 ± 11.3 zircon upper 

intercept intrusion ARC   54 

148 -9.0300 29.6000 cop Morocco W Anti-Atlas Kerdous 
Massif Tarçouate Laccolith gabbro-diorite U-Pb 560.4 ± 1.7 zircon upper 

intercept intrusion ARC   54 

149 -10.6903 28.4438 cop Morocco W Anti-Atlas Bas Drâa inlier Taurgha  granite U-Pb 575.3 ± 1.7 zircon upper 
intercept intrusion POST-

OROGENIC   54 

150 -9.0560 29.5580 cop Morocco W Anti-Atlas Kerdous 
Massif 

Agouni Yessen 
pluton granitoid Rb-Sr 549 ± 6 WR isochrone intrusion ARC 55 56 

151 -8.9820 29.6970 cop Morocco W Anti-Atlas Kerdous 
Massif Tafraoute plutons granitoid Rb-Sr 549 ± 6 WR isochrone intrusion ARC 55 56 

152 44.1790 23.0900 cop Saudi 
Arabia 

Central 
Arabian Shield Sequence A Hummah suite 

andesite, 
dacite and 
rhyolite 

Rb-Sr 573 ± 23 WR isochrone eruption ARC   57 

153 43.2990 22.5110 cop Saudi 
Arabia 

Central 
Arabian Shield Sequence A Jahhad suite 

andesite, 
dacite and 
rhyolite 

Rb-Sr 616 ± 13 WR isochrone eruption ARC   
57 

154 42.7730 21.1480 cop Saudi 
Arabia 

Central 
Arabian Shield Sequence A Arfan suite 

andesite, 
dacite and 
rhyolite 

Rb-Sr 608 ± 9 WR isochrone eruption ARC   
57 

155 42.8780 21.1830 cop Saudi 
Arabia 

Central 
Arabian Shield Sequence A Juqjuq suite 

andesite, 
dacite and 
rhyolite 

Rb-Sr 612 ± 22 WR isochrone eruption ARC   
57 

156 39.3203 21.4160 cop Saudi 
Arabia 

Central 
Arabian Shield Sequence A Fatimah suite 

andesite, 
dacite and 
rhyolite 

Rb-Sr 688 ± 30 WR isochrone eruption ARC   
57 
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157 -6.7280 30.4930 fm Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Tazigzaout inlier augen granite 

gneiss U-Pb 753 ± 1/ -2 zircon upper 
intercept intrusion ARC   58 

158 -6.7300 30.4870 fm Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Tazigzaout inlier fine-grained 

granite U-Pb 701 ± 2/ -1 zircon upper 
intercept intrusion ARC   

58 

159 -6.7320 30.4860 fm Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Tazigzaout inlier metagabbro U-Pb 752 ± 1/ -2 zircon upper 

intercept intrusion ARC   
58 

160 -6.7380 30.4830 fm Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Tazigzaout inlier medium-

grained granite U-Pb 705 +2/-3 zircon upper 
intercept intrusion ARC   

58 

161 -6.4770 30.4595   Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Aït Abdulla diorit U-Pb 653.8±1.6 zircon upper 

intercept intrusion SYN-OROGENIC   59 

162 -6.9874 30.5478   Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Bou Offroh granodiotrite U-Pb 653.0±1.3 zircon upper 

intercept intrusion SYN-OROGENIC   59 

163 -6.5814 30.4862   Morocco Anti-Atlas 
Mountains 

Bou Azzer 
inlier Ousdrat diorite U-Pb 640.8± 1.4 zircon upper 

intercept intrusion SYN-OROGENIC   59 

164 -6.6583 30.4321   Morocco Anti-Atlas 
Mountains 

Bou Azzer-El 
Graara inlier Bou Azzer ophiolite ophiolitic 

gabbro U-Pb 697±8 zircon SHRIMP formation ARC   60 

165 -6.6628 30.5155   Morocco Anti-Atlas 
Mountains 

Bou Azzer-El 
Graara inlier Bou Zben pluton granitoids U-Pb 632±12 zircon SHRIMP formation ARC   

60 

166 -6.9779 30.5465   Morocco Anti-Atlas 
Mountains 

Bou Azzer-El 
Graara inlier Bou Offroh pluton quartz-diorite U-Pb 659±8 zircon SHRIMP formation ARC   

60 

167 -6.7928 30.5139   Morocco Anti-Atlas 
Mountains 

Bou Azzer-El 
Graara inlier Oumlill mylonitic 

leucogranite U-Pb 741±9 zircon SHRIMP formation RIFTING   
60 

168 34.9270 29.5260 cop Israel Arabian-
Nubian Shield Elat granite Wadi Shelomo 

pluton pegmatite vein Rb-Sr 621 ± 12 WR isochrone intrusion LATE/POST-
OROGENIC   61 

169 34.9380 29.5600 cop Israel Arabian-
Nubian Shield Elat granite Wadi Shahmon 

pluton 
monzogranite 
(meta-) Rb-Sr 640 ± 9 WR-Ms isochrone intrusion METAMORPHISM   61 

170 -8.7080 29.4830 fm Morocco Anti-Atlas Tagragra 
d'Akka Inlier 

Tagragra d'Akka 
Inlier dacite U-Pb 600 ± 5 zircon SHRIMP intrusion ARC   62 

171 -6.4880 30.3720   Morocco Anti-Atlas Bou Azzer 
inlier Bleïda  granodiorite U-Pb 579.4 ± 1.2 zircon upper 

intercept intrusion POST-
OROGENIC   63 

172 -6.4660 30.3620   Morocco Anti-Atlas Bou Azzer 
inlier Bleïda  granodiorite U-Pb 578.5 ± 1.2 zircon upper 

intercept intrusion POST-
OROGENIC   63 

173 0.9960 18.3960 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Yenchichi south  granite Rb-Sr 544 ±16 WR isochron intrusion POST-
OROGENIC   64 

174 1.0410 18.8740 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Timedjelalen ring-
complex central part  rhyolitic lavas Rb-Sr 561 ±7 WR isochron intrusion POST-

OROGENIC   
64 

175 1.3210 18.4600 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Kidal ring-complex 
Lavas south  

peralkalinc 
granite Rb-Sr 543±9 WR isochron intrusion POST-

OROGENIC   
64 

176 1.3130 19.1890 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith N-S dykes central 
part  

microsyenites 
(alkaline 
volcanics)  

Rb-Sr 561 ±7 WR isochron intrusion POST-
OROGENIC   

64 

177 1.0620 19.0400 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Tahrmert central 
part  

alkaline 
granite Rb-Sr 541±7 WR isochron intrusion POST-

OROGENIC   
64 
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178 1.0200 18.3910 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Yenchichi south  syenogranite Rb-Sr 577 ±1 WR isochron intrusion POST-
OROGENIC   

64 

179 1.2520 19.0510 fm, 
cop Mali Trans-Saharan 

mobile belt 
lforas batholith 
E-W dykes  Telabit central part  

quartz-two-
feldspar 
porphyry 

Rb-Sr 544 ±12 WR isochron cooling  age 
(intrusion  

POST-
OROGENIC   

64 

180 1.2520 19.0510 fm, 
cop Mali Trans-Saharan 

mobile belt 
lforas batholith 
E-W dykes  

Dohendal central 
part  

quartz-two-
feldspar 
porphyry 

Rb-Sr 556 ±10 WR isochron cooling  age 
(intrusion  

POST-
OROGENIC   

64 

181 1.2520 19.0510 fm, 
cop Mali Trans-Saharan 

mobile belt 
lforas batholith 
E-W dykes  Yenchichi south  

quartz-two-
feldspar 
porphyry 

Rb-Sr 565 ±14 WR isochron cooling  age 
(intrusion  

POST-
OROGENIC   

64 

182 0.9180 19.1300 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith 
Aoukenek monzo- 
granite (central part 
) 

monzo- granite Rb-Sr 591 ±18 WR isochron cooling  age 
(intrusion  SYN-OROGENIC   

64 

183 1.0900 18.3420 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Adma  south  granodiorite Rb-Sr 595±24 WR isochron cooling  age 
(intrusion  SYN-OROGENIC   

64 

184 1.3210 20.2690 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Tin Seyed north  q-monzodiorite Rb-Sr 581±15 WR isochron cooling  age 
(intrusion  SYN-OROGENIC   

64 

185 0.8640 18.6760 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Erecher tonalite 
south  tonalite Rb-Sr 602 ±13 WR isochron cooling  age 

(intrusion  SYN-OROGENIC   
64 

186 1.7010 19.1000 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Ibdeken 
granodiorite south  granodiorite Rb-Sr 613 ±29 WR isochron intrusion SYN-OROGENIC   

64 

187 1.0960 18.3480 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Adma granodiorite 
south  granodiorite Rb-Sr 620 ±6 WR isochron intrusion ARC   

64 

188 1.2330 18.8460 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Tafeliant dykes  
south  volcanics? Rb-Sr 634 ±15 WR isochron intrusion ARC   

64 

189 1.3630 18.0010 fm, 
cop Mali Trans-Saharan 

mobile belt lforas batholith Teggart south  q-diorite  Rb-Sr 696 ±5 WR isochron intrusion ARC   
64 

190 8.6460 21.9490 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Hanane pluton granodiorite U-Pb 582 ± 3 zircon concordant 
age intrusion FAULTING   65 

191 8.3990 21.5630 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Yvonne granite granite U-Pb 595 ± 3 zircon concordant 
age intrusion FAULTING   65 

192 8.6110 22.0400 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Ohergehem pluton biotite-bearing 
granodiorite U-Pb 594±4 zircon concordant 

age intrusion FAULTING   66 

193 8.5890 22.3940 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Arigher batholith granodiorite U-Pb 554±5 zircon concordant 
age intrusion FAULTING   66 

194 8.4480 22.7200 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Touffok pluton granitoid U-Pb 793±4 zircon concordant 
age intrusion FAULTING   66 

195 8.6167 22.0667 fm Algeria Saharan 
metacraton 

Eastern 
Hoggar Tiririne Formation monzonite 

dyke U-Pb 660 ±5 zircon concordant 
age intrusion PRE-OROGENIC   67 

196 8.4030 22.7770 fm, 
cop Algeria Saharan 

metacraton Tuareg shield Adaf pluton foliated 
adamellite U-Pb 604±13 zircon concordant 

age intrusion SYN-OROGENIC   67 
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197 8.4167 23.7833 fm Algeria Saharan 
metacraton Tuareg shield Adaf pluton porphyritic 

adamellite U-Pb 585±14 zircon concordant 
age intrusion LATE-OROGENIC   67 

198 34.4830 25.0160 cop Egypt Nubian Shield Central 
eastern desert 

Sheikh Salem 
pluton 

quartz 
monzonite Rb-Sr 597 ± 16 WR isochron intrusion POST-

OROGENIC 68 69 

199 34.4300 25.5040 cop Egypt Nubian Shield Central 
eastern desert Kadabora pluton quartz 

monzonite Rb-Sr 607 ± 8 WR isochron intrusion POST-
OROGENIC 68 69 

200 33.8700 26.7300 cop Egypt Nubian Shield Central 
eastern desert Dokhan Formation andesite – 

rhyolite Rb-Sr 602 ± 12 WR isochron eruption ARC 68 30 

201 33.0750 27.8400 cop Egypt Nubian Shield Central 
eastern desert Dokhan Formation lithic-ignimbrite U-Pb 615±4 zircon SHRIMP eruption ARC 70 71 

202 33.0580 27.8580 cop Egypt Nubian Shield Central 
eastern desert Dokhan Formation crystal-poor 

ignimbrite U-Pb 616±5.4 zircon SHRIMP eruption ARC 70 71 

203 34.8300 29.6520 cop Israel Arabian-
Nubian Massif Elat Volcanics Hare Neshef alkaline 

rhyolite Rb-Sr 529 ± 12 WR isochron eruption RIFTING 72 73,74 

204 35.3740 30.2840 cop Jordan Arabian-
Nubian Massif Elat Volcanics NE Wadi Abu 

Khusheiba 
alkaline 
rhyolite Rb-Sr 527 ± 3 WR isochron eruption RIFTING 

72 
75 

205 34.8910 29.4970 cop Israel Arabian-
Nubian Massif Elat Volcanics Wadi Tweibe alkaline 

rhyolite Rb-Sr 483±13 WR isochron eruption RIFTING 
72 

73, 74 

206 35.2580 30.0740 cop Israel Arabian-
Nubian Massif Elat Volcanics Gharandal alkaline 

rhyolite Rb-Sr 535± 15 WR isochron eruption RIFTING 
72 

75 

207 35.3040 30.2410 cop Israel Arabian-
Nubian Massif Elat Volcanics S Wadi Abu 

Khusheiba rhyodacite Rb-Sr 633 ± 14 WR isochron eruption RIFTING 
72 

75 

208 34.9120 29.5230 cop Israel Arabian-
Nubian Massif Elat Volcanics Nahal Shelomo rhyodacite Rb-Sr 548 ± 4 WR isochron eruption RIFTING 

72 
73, 74 

209 35.2500 22.8500   Egypt Arabian-
Nubian Massif Easter Desert Wadi Kreiga  tonalite Rb-Sr 709 WR model ages intrusion ARC   76 

210 33.9000 22.5170   Egypt Arabian-
Nubian Massif Easter Desert Abu Swayel rhyodacite Rb-Sr 768 ± 31 WR isochron eruption ARC   

76 

211 35.2670 23.2670   Egypt Arabian-
Nubian Massif Easter Desert Gebel Farid granite Rb-Sr 587 ± 11 felds.-WR isochron intrusion RIFTING   

76 

212 32.8900 24.0500   Egypt Arabian-
Nubian Massif Easter Desert Aswan k-feldspar 

granite U-Pb 594 ±4 zircon upper 
intercept intrusion RIFTING   

76 

213 34.4600 24.7000 cop Egypt Arabian-
Nubian Massif Easter Desert Hafafit  tonalite  U-Pb 682 zircon upper 

intercept intrusion SYN-OROGENIC   
76 

214 33.7500 25.2500   Egypt Arabian-
Nubian Massif Easter Desert Wadi El Mia granodiorite Rb-Sr 674 ± 13 WR isochron intrusion SYN-OROGENIC   

76 

215 33.6500 25.7500   Egypt Arabian-
Nubian Massif Easter Desert Wadi El Mahdaf metavolcanic Rb-Sr 622 ± 6 WR isochron eruption ARC   

76 

216 33.7500 26.0000   Egypt Arabian-
Nubian Massif Easter Desert Abu Ziran granodiorite U-Pb 614 ± 8 zircon upper 

intercept intrusion ARC   
76 

217 33.4833 26.8167   Egypt Arabian-
Nubian Massif Easter Desert Mons Claudianus granodiorite U-Pb 666 zircon single grain intrusion ARC   

76 
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218 33.7500 26.5500   Egypt Arabian-
Nubian Massif Easter Desert Gegel Nuqrah andesite Rb-Sr 581 ±7 WR isochron eruption RIFTING   

76 

219 33.3667 24.1167   Egypt Arabian-
Nubian Massif Easter Desert Gegel Qattar pink granite U-Pb 579 zircon single grain intrusion RIFTING   

76 

220 32.3667 27.1833   Egypt Arabian-
Nubian Massif Easter Desert Salah El Belih granodiorite U-Pb 583 zircon single grain intrusion RIFTING   

76 

221 33.2833 27.2500   Egypt Arabian-
Nubian Massif Easter Desert Gegel Dokhan 

andesite and 
dacite 
volcanics 

Rb-Sr 592 ± 13 WR isochron eruption RIFTING   
76 

222 33.3333 27.2167 cop Egypt Arabian-
Nubian Massif Easter Desert Qattar Dokhan area rhyolite and 

andesite dykes  Rb-Sr 589 ±4 felds.-WR isochron eruption RIFTING   
76 

223 32.9167 27.6000   Egypt Arabian-
Nubian Massif Easter Desert Wadi Dib granodiorite U-Pb 620 zircon single grain intrusion ARC   

76 

224 33.0333 27.8000   Egypt Arabian-
Nubian Massif Easter Desert Wadi Dib felsic dyke Rb-Sr 550 WR model ages intrusion RIFTING   

76 

225 33.0500 27.9167   Egypt Arabian-
Nubian Massif Easter Desert Gebel Dara pink granite U-Pb 596 zircon single grain intrusion RIFTING   

76 

226 33.0500 27.9167   Egypt Arabian-
Nubian Massif Easter Desert Gebel Dara rhyolite dyke Rb-Sr ~543 WR model ages intrusion RIFTING   

76 

227 33.4833 27.9667   Egypt Arabian-
Nubian Massif Easter Desert Gebel Zeit riebeckite 

granite Rb-Sr ~592 WR model ages intrusion RIFTING   
76 

228 32.1000 28.1333   Egypt Arabian-
Nubian Massif Easter Desert Gebel Gharib riebeckite 

alkali granite Rb-Sr ~544 WR model ages intrusion RIFTING   
76 

229 32.5667 28.4167 cop Egypt Arabian-
Nubian Massif Easter Desert Wadi Hawashiya 

and Gazalla pink granite  Rb-Sr 577 ±6 WR isochron intrusion RIFTING   
76 

230 32.5833 28.5333   Egypt Arabian-
Nubian Massif Easter Desert Um Tennasib granite dyke Rb-Sr 575 ±11 WR isochron intrusion RIFTING   

76 

231 33.6730 28.7090 fm Egypt Arabian-
Nubian Massif Sinai Feiran basement basalt-rhyolite 

dyke Rb-Sr 591 ± 9 WR isochron intrusion RIFTING   77 

232 33.7180 28.6950 fm Egypt Arabian-
Nubian Massif Sinai Feiran basement hb-Bt 

orthogneiss U-Pb 782 ± 7 zircon upper 
intercept intrusion     77 

233 35.5667 29.9667   Israel Arabian- 
Nubian shield 

Elat 
Metamorphic 
Complex 

Umm-Zeriq gneiss orthogneiss U-Pb 735 ± 29 zircon SHRIMP II intrusion ARC   78 

234 34.8833 30.3167   Israel Arabian- 
Nubian shield 

Elat 
Metamorphic 
Complex 

Morakh gneiss orthogneiss U-Pb 611 ± 15 zircon SHRIMP II intrusion POST-
OROGENIC   

78 

235 35.0500 30.1167   Israel Arabian- 
Nubian shield 

Elat 
Metamorphic 
Complex 

Umm-Maghra 
gneiss orthogneiss U-Pb 630 ± 13 zircon SHRIMP II intrusion POST-

OROGENIC   

78 

236 34.9833 29.5667   Israel Arabian- 
Nubian shield 

Elat 
Metamorphic 
Complex 

Shahmon gneiss orthogneiss U-Pb 628 ± 6.3 zircon SHRIMP II intrusion POST-
OROGENIC   

78 
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237 34.9000 29.7333   Israel Arabian- 
Nubian shield 

Elat 
Metamorphic 
Complex 

quartz syenite 
granophyre 

quartz syenite 
granophyre U-Pb 587.7 ± 5.6 zircon SHRIMP II intrusion INTRA-PLATE   78 

238 34.5690 24.6040 fm Egypt East Saharan 
Croton Eastern Desert Wadi Hafafit area trondhjemites Pb-Pb 700 ± 12 zircon evaporation emplacement ARC   79 

239 34.5740 24.6240 fm Egypt East Saharan 
Croton Eastern Desert Wadi Hafafit area trondhjemites Pb-Pb 698 ± 14 zircon evaporation emplacement ARC   

79 

240 34.5880 24.6380 fm Egypt East Saharan 
Croton Eastern Desert Wadi Hafafit area granite Pb-Pb 677 ± 9 zircon evaporation emplacement ARC   

79 

241 35.0120 23.3940 nc Egypt East Saharan 
Croton Eastern Desert Wadi Bitan gneiss granitic gneiss Pb-Pb 704 ± 8 zircon evaporation emplacement ARC   

79 

242 33.8000 28.7000 cop Egypt East Saharan 
Croton Eastern Desert Wadi Feiran gneiss granitoid 

orthogneiss Pb-Pb 796 ±6 zircon evaporation emplacement ARC   
79 

243 33.6056 26.0026   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome 

Meatiq Gneiss 
Dome felsite U-Pb 747.8 ± 3 zircon ID-TIMS crystallization ARC   80 

244 33.5706 25.9994   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome Fawakhir monzodiorite U-Pb 597.8 ± 2.9 zircon ID-TIMS crystallization POST-

OROGENIC   
80 

245 33.8442 26.1442   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome Um Ba’anib orthogneiss U-Pb 630.8 ± 2.0 zircon ID-TIMS crystallization     

80 

246 33.8542 26.1539   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome 

Abu Fannani Thrust 
Sheet dioritic lens Pb-Pb 609.0 ± 1.0 zircon ID-TIMS crystallization SYN-OROGENIC   

80 

247 33.8498 26.1614   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome 

Abu Fannani Thrust 
Sheet dioritic lens 2 U-Pb 605.8 ± 0.9 zircon ID-TIMS crystallization SYN-OROGENIC   

80 

248 33.8326 26.0000   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome Abu Ziran diorite U-Pb 606.4 ± 1.0 zircon ID-TIMS crystallization SYN-OROGENIC   

80 

249 33.7812 26.0691   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome Arieki pluton granite U-Pb 590.5 ± 3.1 zircon ID-TIMS crystallization POST-

OROGENIC   
80 

250 33.5121 26.0213   Egypt East Saharan 
Croton 

Meatiq Gneiss 
Dome Um Had  granite U-Pb 596.3 ± 1.7 zircon ID-TIMS crystallization POST-

OROGENIC   
80 

251 33.7180 26.0350 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex 

Meatiq Core 
Complex 

sheared 
metapelite Ar-Ar 588 ± 0.5 muscovite ? 

Sinistral 
strike-slip 
exhumation 

FAULTING 81 82 

252 33.7890 26.0000 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex 

Meatiq Core 
Complex 

sheared 
granite Ar-Ar 595 ± 0.5 muscovite ? 

Sinistral 
strike-slip 
exhumation 

FAULTING 
81 

82 

253 33.7790 26.1040 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Arieki pluton granite Rb-Sr 579.5 ± 6 WR isochrone emplacement POST-

OROGENIC 
81 

83 

254 33.7970 26.1420 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Um Baanib gneiss amphibolite Ar-Ar 580.3 ±0.3 hornblende plateau 

Sinistral 
strike-slip 
exhumation 

FAULTING   81 

255 33.8130 26.1350 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Um Baanib gneiss amphibolite Ar-Ar 587.3 ±0.2 hornblende plateau 

Sinistral 
strike-slip 
exhumation 

FAULTING   
81 

256 33.8400 26.0360 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Um Baanib gneiss amphibolite Ar-Ar 579.1 ±0.2 hornblende plateau 

Sinistral 
strike-slip 
exhumation 

FAULTING   
81 
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257 33.8410 26.1360 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Um Baanib gneiss amphibolite Ar-Ar 583.9 ±0.2 hornblende plateau 

Sinistral 
strike-slip 
exhumation 

FAULTING   
81 

258 33.7900 26.0150 fm Egypt East Saharan 
Croton 

Meatiq Core 
Complex Meatiq garnet kyanite 

schists Ar-Ar 582.3 ±0.2 muscovite plateau 
Sinistral 
strike-slip 
exhumation 

FAULTING   
81 

259 34.2520 25.6760 fm Egypt East Saharan 
Croton 

Sibai Core 
Complex Sibai amphibolite Ar-Ar 606.7 ±0.2 hornblende plateau cooling  age 

(exhumation) RIFTING   
81 

260 34.3140 25.6190 fm Egypt East Saharan 
Croton 

Sibai Core 
Complex Abu Markhat gneiss amphibolite Ar-Ar 623.6 ±0.2 hornblende plateau cooling  age 

(exhumation) RIFTING   
81 

261 34.5110 24.8120 fm Egypt East Saharan 
Croton 

Sibai Core 
Complex 

Hafafit Core 
Complex orthogneisses Ar-Ar 586.1 ±0.3 hornblende plateau cooling  age 

(exhumation) RIFTING   
81 

262 34.5080 24.7780 fm Egypt East Saharan 
Croton 

Sibai Core 
Complex 

Hafafit Core 
Complex orthogneisses Ar-Ar 584.2 ±0.2 hornblende plateau cooling  age 

(exhumation) RIFTING   
81 

263 34.9957 24.7482   Egypt East Saharan 
Croton Eastern Desert Wadi Ghadir 

ophiolite plagiogranite Pb-Pb 746 ±19 zircon evaporation formation ARC 84 85 

264 33.7186 22.6729   Egypt East Saharan 
Croton Eastern Desert Abu Swayel 

ophiolite gabbro Pb-Pb 729 ± 17 zircon evaporation formation ARC 
84 85 

265 33.7116 22.6669   Egypt East Saharan 
Croton Eastern Desert Abu Swayel 

ophiolite diorite Pb-Pb 736 ± 1 1 zircon evaporation formation ARC 
84 85 

266 35.0044 22.5448   Sudan East Saharan 
Croton Eastern Desert Jabal Gerf ophiolite layered gabbro Pb-Pb 741 ± 21 zircon evaporation formation ARC 

84 85 

267 35.9257 21.5716   Sudan East Saharan 
Croton Eastern Desert Onib ophiolite plagiogranite Pb-Pb 808 ±14 zircon evaporation formation ARC 

84 85 

268 35.9248 21.5633   Sudan East Saharan 
Croton Eastern Desert Onib leucogranites Pb-Pb 713 ± 12 zircon evaporation formation ARC 

84 85 

269 35.9331 21.5598   Sudan East Saharan 
Croton Eastern Desert Onib leucogranites Pb-Pb 714 ± 5 zircon evaporation formation ARC 

84 85 

270 35.9495 21.5985   Sudan East Saharan 
Croton Eastern Desert Wadi Onib leucogranites Pb-Pb 646 ±10 zircon evaporation formation INTRA-PLATE 

84 85 

271 33.1700 22.8300   Egypt East Saharan 
Croton Eastern Desert Allaqi  felsic dyke Pb-Pb 770 ± 9 zircon evaporation formation ARC 

84 85 

272 33.8040 26.1440 cop Egypt East Saharan 
Croton Eastern Desert 

Meatiq 
metamorphic core 
complex 

ortho-
amphibolite 
xenolith 

Pb-Pb 819 ±38 zircon evaporation formation RIFTING   86 

273 33.7720 26.0800 cop Egypt East Saharan 
Croton Eastern Desert 

Meatiq 
metamorphic core 
complex 

ophiolitic cover Pb-Pb 788 ±13 zircon evaporation formation RIFTING   
86 

274 33.8520 26.0870 cop Egypt East Saharan 
Croton Eastern Desert Um Baanib  granitic gneiss Pb-Pb 779 ±4 zircon evaporation formation RIFTING   

86 

275 33.8360 26.0000 cop Egypt East Saharan 
Croton Eastern Desert 

Meatiq 
metamorphic core 
complex 

granitic stock Pb-Pb 644 ±20 zircon evaporation formation SYN-OROGENIC   
86 

276 34.2310 25.2310 cop Egypt East Saharan 
Croton 

central 
Eastern Desert Abu-Diab  granite Rb-Sr 585±24 WR isochron formation  RIFTING   87 
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277 34.5700 24.7150 fm Egypt East Saharan 
Croton 

central 
Eastern Desert 

Wadi Hafafit 
Culmination biotite-gneiss Rb-Sr 573±6 WR-Bt-Plg isochron cooling RIFTING   88 

278 34.5750 24.6720 fm Egypt East Saharan 
Croton 

central 
Eastern Desert 

Wadi Hafafit 
Culmination 

hornblende-
gneiss Sm-Nd 585±8 WR-Gr-Plg isochron 

cooling from 
the thermal 
peak 

RIFTING   88 

279 34.5720 24.7410 fm Egypt East Saharan 
Croton 

central 
Eastern Desert 

Wadi Hafafit 
Culmination amphibolite Sm-Nd 593±4 WR-Gr-Plg isochron 

cooling from 
the thermal 
peak 

RIFTING   88 

280 34.0394 25.9419   Egypt East Saharan 
Croton 

central 
Eastern Desert Wadi Kareim basalt U-Pb 730±22 zircon SHRIMP-

RG formation ARC   89 

281 34.0358 25.9442   Egypt East Saharan 
Croton 

central 
Eastern Desert Wadi Kareim Diabase U-Pb 743±45 zircon SHRIMP-

RG formation ARC   
89 

282 34.0375 25.9478   Egypt East Saharan 
Croton 

central 
Eastern Desert Wadi Kareim Felsic Tuff U-Pb 769±29 zircon SHRIMP-

RG formation ARC   
89 

283 34.1517 25.8317   Egypt East Saharan 
Croton 

central 
Eastern Desert Wadi El Dabbah  andesite U-Pb 734 ± 7 zircon SHRIMP-

RG formation ARC   
89 

284 33.9510 22.2260   Egypt south Eastern 
Desert 

Allaqi–Heiani 
Suture Wadi Abu-Fas layered gabbro U-Pb 730±6 zircon SHRIMP II crystallization 

age OCEANIC   90 

285 34.0530 22.1860   Egypt south Eastern 
Desert 

Allaqi–Heiani 
Suture Jabal Moqsim gabbro U-Pb 697±5 zircon SHRIMP II crystallization 

age OCEANIC   
90 

286 33.7660 22.6310   Egypt south Eastern 
Desert 

Allaqi–Heiani 
Suture Wadi Shilman metavolcanic U-Pb 733±7 zircon SHRIMP II crystallization 

age ARC   
90 

287 33.5970 22.6830   Egypt south Eastern 
Desert 

Allaqi–Heiani 
Suture Wadi Shilman granodiorite U-Pb 629±5 zircon SHRIMP II crystallization 

age SYN-OROGENIC   
90 

288 33.2170 22.8630   Egypt south Eastern 
Desert 

Allaqi–Heiani 
Suture Wadi Um Ashirah quartz-diorite U-Pb 709±4 zircon SHRIMP II crystallization 

age OCEANIC   
90 

289 33.6650 25.5350 fm Egypt East Saharan 
Croton 

central 
Eastern Desert 

Gabel El Shalul 
area granite U-Pb 637 ± 5 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   91 

290 33.6750 25.5440 fm Egypt East Saharan 
Croton 

central 
Eastern Desert 

Gabel El Shalul 
area granite U-Pb 631 ± 6 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   91 

291 34.9436 23.4556   Egypt East Saharan 
Croton 

south Eastern 
Desert 

Wadi Beitan 
granitoid tonalitic gneiss U-Pb 719 ± 10 zircon SHRIMP II magmatic 

emplacement ARC   92 

292 35.0049 23.2959   Egypt East Saharan 
Croton 

south Eastern 
Desert 

Wadi Beitan 
granitoid 

Granodioritic 
gneiss U-Pb 725 ± 9 zircon SHRIMP II magmatic 

emplacement ARC   
92 

293 35.0090 23.3326   Egypt East Saharan 
Croton 

south Eastern 
Desert 

Wadi Beitan 
granitoid 

tonalitic to 
granodioritic 
gneiss 

U-Pb 744 ± 10 zircon SHRIMP II magmatic 
emplacement ARC   

92 

294 34.5643 29.0577   Egypt East Saharan 
Croton 

south Eastern 
Desert Wadi Ghazala granite U-Pb 582 ± 6 zircon SHRIMP  crystallization 

age RIFTING   93 

295 34.2813 28.5001   Egypt East Saharan 
Croton 

south Eastern 
Desert Wadi Nasb  granite U-Pb 594 ± 8 zircon SHRIMP  crystallization 

age RIFTING   
93 

296 34.0706 28.0472   Egypt East Saharan 
Croton 

south Eastern 
Desert Wadi Lithi  monzogranite U-Pb 594 ± 14 zircon SHRIMP  crystallization 

age RIFTING   
93 
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297 34.0835 28.0167   Egypt East Saharan 
Croton 

south Eastern 
Desert Wadi Lithi  alkali-granite U-Pb 579 ± 9 zircon SHRIMP  crystallization 

age RIFTING   
93 

298 33.7678 28.9847   Egypt East Saharan 
Croton 

south Eastern 
Desert Wadi Seih  alkali-granite U-Pb 591 ± 6 zircon SHRIMP  crystallization 

age RIFTING   
93 

299 34.2200 25.6283   Egypt central 
Eastern Desert El-Sibai area El-Shush granodioritic 

gneiss U-Pb 682 ± 4 zircon ID-TIMS crystallization 
age ARC   94 

300 34.2200 25.6283   Egypt central 
Eastern Desert El-Sibai area El-Shush granitic gneiss U-Pb 679 ± 2 zircon ID-TIMS crystallization 

age ARC   
94 

301 34.2169 25.6277   Egypt central 
Eastern Desert El-Sibai area El-Shush coarse granitic 

gneiss U-Pb 685 ± 3 zircon ID-TIMS crystallization 
age ARC   

94 

302 34.4322 25.6201   Egypt central 
Eastern Desert El-Sibai area Umm Gheigh anorthosite U-Pb 541 ± 2 zircon ID-TIMS crystallization 

age RIFTING   
94 

303 34.4368 25.6149   Egypt central 
Eastern Desert El-Sibai area Umm Gheigh syenogranite 

dyke U-Pb 540 ± 2 zircon ID-TIMS crystallization 
age RIFTING   

94 

304 34.2252 25.6190   Egypt East Saharan 
Croton Eastern Desert Sibai core complex orthogneiss Pb-Pb 694 ±27 zircon evaporation crystallization 

age ARC 84 95 

305 34.2600 25.6093   Egypt East Saharan 
Croton Eastern Desert Sibai core complex orthogneiss Pb-Pb 679 ±7 zircon evaporation crystallization 

age ARC 
84 95 

306 34.2391 25.6376   Egypt East Saharan 
Croton Eastern Desert Sibai core complex orthogneiss Pb-Pb 659 ±14 zircon evaporation crystallization 

age ARC 
84 95 

307 34.2490 25.7750   Egypt East Saharan 
Croton Eastern Desert Sibai core complex granite Pb-Pb 654 ±34 zircon evaporation Exhumation-

related  INTRA-PLATE 
84 95 

308 34.2758 25.7091   Egypt East Saharan 
Croton Eastern Desert Sibai core complex granite Pb-Pb 653 ±15 zircon evaporation Exhumation-

related  INTRA-PLATE 
84 95 

309 34.2391 25.6376   Egypt East Saharan 
Croton Eastern Desert Sibai core complex granite Pb-Pb 645 ±5 zircon evaporation Exhumation-

related  INTRA-PLATE 
84 95 

310 34.2391 25.6376   Egypt East Saharan 
Croton Eastern Desert Sibai core complex orthogneiss Pb-Pb 658 ± 16 zircon evaporation crystallization 

age ARC 
84 95 

311 34.1848 25.7472   Egypt East Saharan 
Croton Eastern Desert Sibai core complex granite Pb-Pb 657 ± 24 zircon evaporation crystallization 

age ARC 
84 95 

312 34.5553 24.8221   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

Nugrus biotite granite U-Pb 595.1±3.7 zircon+titanite ID-TIMS crystallization 
age 

POST-
OROGENIC   96 

313 34.5780 24.8400   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

Hangalia  granite U-Pb 629.3±4.6 zircon ID-TIMS crystallization 
age SYN-OROGENIC   

96 

314 34.7161 24.7668   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

Zabara  orthogneiss U-Pb 632.5±4.6 zircon+polycra
se ID-TIMS crystallization 

age SYN-OROGENIC   
96 

315 34.5159 24.8105   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

Migmatitic    tonalite gneiss U-Pb 590.1±1.9 titanite ID-TIMS 
age of 
metamorphis
m 

FAULTING   
96 

316 34.5159 24.8105   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

Migmatitic   tonalite gneiss U-Pb 658.8±5.3 zircon+titanite ID-TIMS crystallization 
age SYN-OROGENIC   

96 
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317 34.9306 24.5597   Egypt East Saharan 
Croton 

Central and 
South Eastern 
Desert 

El Sukkari  granite U-Pb 689±2.5 zircon ID-TIMS crystallization 
age SYN-OROGENIC   96 

318 -5.0731 33.3853 nc Morocco Anti-Atlas 
Orogen Bleïda Group Iriri  orthogneiss U-Pb 743 ±14 zircon SHRIMP  magmatic age ARC   97 

319 -7.3880 30.0540 fm Morocco Anti-Atlas 
Orogen 

Bou Salda 
Formation Tadmant  rhyolites U-Pb 605 ±9 zircon SHRIMP  crystallization 

age 
LATE/POST-
OROGENIC   97 

320 -7.7440 30.5260 fm Morocco Anti-Atlas 
Orogen 

Bou Salda 
Formation Tamriwine  rhyolites U-Pb 606 ±6 zircon SHRIMP  crystallization 

age 
LATE/POST-
OROGENIC   97 

321 -7.6550 31.4570 fm Morocco Anti-Atlas 
Orogen Assarag Suite Amlouggui  tonalite U-Pb 586±8 zircon SHRIMP  magmatic age LATE/POST-

OROGENIC   97 

322 -7.7820 30.6590 fm Morocco Anti-Atlas 
Orogen Assarag Suite Askaoun  granodiorite U-Pb 575±8 zircon SHRIMP  magmatic age LATE/POST-

OROGENIC   97 

323 -7.6670 31.2180 fm Morocco Anti-Atlas 
Orogen Assarag Suite Tourcht  diorite U-Pb 579±7 zircon SHRIMP  magmatic age LATE/POST-

OROGENIC   97 

324 -7.7160 30.2670 fm Morocco Anti-Atlas 
Orogen Assarag Suite Mzil  granite U-Pb 614 ±10 zircon SHRIMP  magmatic age LATE/POST-

OROGENIC   97 

325 -7.7130 30.2680 fm Morocco Anti-Atlas 
Orogen Sirwa Window Mzil  granite Rb-Sr 582 ±10 biotite-Wr isochrone 

cooling age 
(metamorphis
m) 

RIFTING   
97 

326 -7.3570 30.0740 fm Morocco Anti-Atlas 
Orogen Sirwa Window Tilsakht granite Rb-Sr 525 ±12 biotite-Wr isochrone 

cooling age 
(metamorphis
m) 

RIFTING   
97 

327 -7.6470 30.6010 fm Morocco Anti-Atlas 
Orogen Sirwa Window Askaoun  granite Rb-Sr 559 ±8 biotite-Wr isochrone 

cooling age 
(metamorphis
m) 

RIFTING   
97 

328 -7.3990 30.8580 fm Morocco Anti-Atlas 
Orogen 

Ouarzazate 
Group Tifhfist Formation rhyolites U-Pb 571 ±8 zircon SHRIMP  crystallization 

age 
POST-
OROGENIC   

97 

329 -7.3410 29.5380 fm Morocco Anti-Atlas 
Orogen 

Ouarzazate 
Group Aguins Member rhyolites U-Pb 577 ±6 zircon SHRIMP  crystallization 

age 
POST-
OROGENIC   

97 

330 -7.3570 30.0740 fm Morocco Anti-Atlas 
Orogen 

Ouarzazate 
Group Tilsakht granite U-Pb 579 ±7 zircon SHRIMP  crystallization 

age 
LATE/POST-
OROGENIC   

97 

331 -7.8910 30.8750 fm Morocco Anti-Atlas 
Orogen 

Ouarzazate 
Group Imourkhsane  granite U-Pb 562 ±5 zircon SHRIMP  crystallization 

age 
LATE/POST-
OROGENIC   

97 

332 -7.6470 30.6010 fm Morocco Anti-Atlas 
Orogen 

Achkoukchi 
Complex Tazoult quartz 

Porphyry U-Pb 559 ±6 zircon SHRIMP  crystallization 
age 

LATE/POST-
OROGENIC   

97 

333 5.2350 7.4820 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield 

Akure-Ikerre-Ado 
Ekiti association charnockite U-Pb 620 ±20 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   98 

334 5.1400 7.3230 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield 

Akure-Ikerre-Ado 
Ekiti association charnockite U-Pb 634 ±21 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   

98 

335 5.2290 7.2640 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield 

Akure-Ikerre-Ado 
Ekiti association granite U-Pb 621 ±10 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   

98 

336 5.1040 7.0280 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield Idanre association charnockite U-Pb 580 ±10 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   

98 

337 5.1090 7.1180 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield Idanre association charnockite U-Pb 593 ± 13 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   

98 

338 5.1320 7.0410 fm Nigeria Arabian-
Nubian Shield 

SE Arabian 
Shield Idanre association granite U-Pb 587 ±10 zircon upper 

intercept 
crystallization 
age LATE-OROGENIC   

98 
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339 17.0900 13.0267   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 568 ± 7 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   99 

340 18.2783 12.6167   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 595 ± 8 zircon LA-ICP-MS crystallization 

age ARC   
99 

341 18.4817 10.8567   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 556 ± 7 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

342 19.0067 11.4783   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 589 ± 6 zircon LA-ICP-MS crystallization 

age ARC   
99 

343 19.6767 12.2067   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 561 ± 6 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

344 19.5317 11.9083   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 591 ± 10 zircon LA-ICP-MS crystallization 

age ARC   
99 

345 19.5183 11.9083   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif granite U-Pb 550 ± 11 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

346 18.8483 12.1983   Chad Central African 
Fold Belt 

Central African 
Fold Belt Guéra Massif rhyolite U-Pb 568 ± 6 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

347 16.3183 13.7267   Chad Central African 
Fold Belt 

Central African 
Fold Belt Ngoura granite U-Pb 551 ± 6 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

348 16.0200 12.7800   Chad Central African 
Fold Belt 

Central African 
Fold Belt Moyto granite U-Pb 545 ± 6 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

99 

349 16.3520 9.0950   Chad Central African 
Fold Belt 

Central African 
Fold Belt Doba basin diorite U-Pb 572.59 ± 

0.33 zircon CA-ID TIMS crystallization 
age 

POST-
OROGENIC   

99 

350 32.9400 16.2883 cop Sudan East Saharan 
Croton Nubian Shield Sabaloka granulites 

granulites of 
igneous 
derivation 

Rb-Sr 720± 72 WR isochrone crystallization 
age ARC   100 

351 32.9400 16.2883 cop Sudan East Saharan 
Croton Nubian Shield Sabaloka granulites 

granulites of 
igneous 
derivation 

U-Pb 719 ± 81 zircon SHRIMP  crystallization 
age ARC   100 

352 5.4558 22.5358 nc Algeria Saharan 
metacraton 

Central 
Hoggar Tin Amzi complex granodiorite U-Pb 578 ± 6 sphene+mona

zite 
concordant 
age cooling age ?   101 

353 5.3931 22.4350 nc Algeria Saharan 
metacraton 

Central 
Hoggar Tin Amzi complex granodiorite U-Pb 612 +50/-20 zircon upper 

intercept 
crystallization 
age 

SYN/LATE-
OROGENIC   

101 

354 5.4736 22.6478 nc Algeria Saharan 
metacraton 

Central 
Hoggar Anfeg  granite U-Pb 615 ± 5 zircon upper 

intercept 
crystallization 
age 

SYN/LATE-
OROGENIC   

101 

355 34.3500 24.4000 cop Egypt Eastern Desert Meatiq and 
Hafafit domes Hafafit complex granite gneiss Rb-Sr 609 ± 17 WR isochrone 

cooling 
(formation) 
age 

ARC   102 

356 -7.5410 30.8239   Morocco Anti-Atlas 
region Sirwa inlier Tasriwine ophiolite 

complex amphibolite Sm-Nd 647.2 ± 1.7 WR- bulk-
garnet isochrone 

High grade 
metamorphis
m 

METAMORPHISM   103 

357 -4.9206 31.4158 fm Morocco Eastern Anti-
Atlas Ougnat Bou Madine rhyolitic 

dome rhyolite U-Pb 552±5 zircon SIMS crystallization 
age RIFTING   104 
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358 -5.7281 31.3475 fm Morocco Eastern Anti-
Atlas Saghro–Imiter Tachkakacht 

rhyolitic dyke rhyolite U-Pb 543±9 zircon SIMS crystallization 
age RIFTING   104 

359 -6.8164 30.5253 fm Morocco Central Anti-
Atlas Bou Azzer Aghbar trachytic sill trachyte U-Pb 531±5 zircon SIMS crystallization 

age RIFTING   104 

360 -6.6703 30.4786 nc Morocco Central Anti-
Atlas Bou Azzer Jbel Boho syenite U-Pb 534 +10 zircon IDTIMS crystallization 

age RIFTING   105 

361 -5.7281 31.3475 nc Morocco Central Anti-
Atlas Bou Azzer Bou Azzer volcanic ? U-Pb 522.4 ±2 zircon IDTIMS crystallization 

age RIFTING   106 

362 -5.7281 31.3475 nc Morocco Central Anti-
Atlas Bou Azzer Bou Azzer ash layer U-Pb 517 ± 1.5 zircon IDTIMS crystallization 

age RIFTING   106 

363 -8.0036 29.8944 fm Morocco Western Anti-
Atlas Assif Tifarchat Ouarzazate Series ignimbrite U-Pb 565±7 zircon SHRIMP  extrusion age POST-

OROGENIC   107 

364 -7.5822 30.8311   Morocco Western Anti-
Atlas Siroua inlier Tasriwine ophiolite plagiogranites U-Pb 761.1 

+1.9/−1.6 zircon LA-ICP-MS crystallization 
age OP   108 

365 -7.5822 30.8311   Morocco Western Anti-
Atlas Siroua inlier Tasriwine ophiolite plagiogranites U-Pb 762 + 1/−2 zircon LA-ICP-MS crystallization 

age OP   108 

366 -7.1022 30.9550 nc Morocco Western Anti-
Atlas Siroua inlier Jebel Bachkoun rhyolite U-Pb 580 ± 12 zircon IDTIMS extrusion age FAULTING   109 

367 -7.1364 30.9661 nc Morocco Western Anti-
Atlas Siroua inlier Tiouine ignimbrite U-Pb 563 ± 10 zircon IDTIMS extrusion age FAULTING   109 

368 -7.1364 30.9661 nc Morocco Western Anti-
Atlas Siroua inlier Tiouine ignimbrite U-Pb 586 ± 20 zircon IDTIMS extrusion age FAULTING   109 

369 -6.0657 30.9822   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Jebel Amgroud rhyolite flow U-Pb 556 ± 4 zircon SHRIMP  extrusion age FAULTING   110 

370 -6.3481 30.8063   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Oued Alqantrat rhyolite flow U-Pb 558 ± 4 zircon SHRIMP  extrusion age FAULTING   

110 

371 -6.3427 30.8118   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier 

Lower Ouarzazate 
Supergroup rhyolite flow U-Pb 571 ± 5 zircon SHRIMP  extrusion age FAULTING   

110 

372 -6.6253 30.9500   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier 

Lower Ouarzazate 
Supergroup rhyodacitic tuff U-Pb 571 ± 5  zircon SHRIMP  extrusion age FAULTING   

110 

373 -6.6001 30.9334   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Oued Dar’a caldera rhyolitic tuff U-Pb 574 ± 7  zircon SHRIMP  extrusion age FAULTING   

110 

374 -6.3020 30.9336   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Timijt swarm rhyolitic dike U-Pb 562 ± 5 zircon SHRIMP  extrusion age FAULTING   

110 

375 -6.1665 31.0256   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Isk-n-Alla  granite U-Pb 559 ± 5 zircon SHRIMP  intrusion age POST-

OROGENIC   
110 

376 -6.1265 31.0198   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Tagmout gabbro  U-Pb 556 ± 5  zircon SHRIMP  intrusion age POST-

OROGENIC   
110 

377 -6.2865 30.9237   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier 

Bouskour–Sidi Flah 
swarm rhyolitic dike U-Pb 563 ± 7  zircon SHRIMP  extrusion age POST-

OROGENIC   
110 

378 -6.2745 30.9109   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Bouskour  granite U-Pb 570 ± 5 zircon SHRIMP  intrusion age POST-

OROGENIC   
110 

379 -6.1332 31.1601   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Wizergane granodiorite  U-Pb 576 ± 5 zircon SHRIMP  intrusion age POST-

OROGENIC   
110 
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380 -6.3921 30.8479   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Assif Tagmout pink 

microgranite U-Pb 574 ± 9  zircon SHRIMP  intrusion age POST-
OROGENIC   

110 

381 -6.3582 30.8074   Morocco Western Anti-
Atlas 

Jebel Saghro 
inlier Zouzmitane microgranite U-Pb 588 ± 7 zircon SHRIMP  intrusion age POST-

OROGENIC   
110 

382 -6.7274 30.5296   Morocco Western Anti-
Atlas 

Bou Azzer–El 
Graara inlier 

Tafrawt (El Graara 
sub-inlier) quartz diorite U-Pb 645 ± 7  zircon SHRIMP  intrusion age OROGENIC   

110 

383 -6.6626 30.5156   Morocco Western Anti-
Atlas 

Bou Azzer–El 
Graara inlier 

Tamellalet (El 
Graara sub-inlier) quartz diorite U-Pb 646 ± 8 zircon SHRIMP  intrusion age OROGENIC   

110 

384 -6.7269 30.5007   Morocco Western Anti-
Atlas 

Bou Azzer–El 
Graara inlier 

Tazigzaout sub-
inlier granodiorite U-Pb 650 ± 10 zircon SHRIMP  intrusion age OROGENIC   

110 

385 34.9672 29.7750 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex Mounth Timna high-Ti dolerite Ar-Ar 531.7 ± 4.6 WR convetional formation POST-

OROGENIC   111 

386 34.9728 29.7744 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex Mounth Timna dolerite K-Ar 546.31 ± 

10.10 WR convetional formation POST-
OROGENIC   111 

387 34.9567 29.6622 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex Mounth Amram dolerite K-Ar 508.93 ± 

9.15 WR stepwise formation POST-
OROGENIC   111 

388 34.9158 29.5831 fm Israel Arabian-
Nubian Shield Elat complex Elat composite 

dikes 
rhyolite (qtz-
porphyry) U-Pb 590 ± 9 zircon ? formation RIFTING 112 113 

389 34.8983 29.5558 cop Israel Arabian-
Nubian Shield Elat complex Elat composite 

dikes dacite U-Pb 591 ± 13 zircon SIMS intrusion age RIFTING 

112 

113 

390 34.8983 29.5558 cop Israel Arabian-
Nubian Shield Elat complex Elat composite 

dikes rhyolite U-Pb 591 ± 13 zircon SIMS intrusion age RIFTING 

112 

113 

391 34.9769 29.7803 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex 

quartz 
monzodiorite Pb-Pb 599.3 ± 2.0 zircon evaporation intrusion age RIFTING   114 

392 34.9749 29.7813 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex monzodiorite U-Pb 602.0 ± 5.2 zircon SIMS intrusion age RIFTING   115 

393 34.9749 29.7813 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex monzodiorite Pb-Pb 610 ± 8 zircon evaporation intrusion age RIFTING   116 

394 34.9708 29.7689 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex 

alkali feldspar 
granite U-Pb 606 ± 3 zircon SIMS intrusion age RIFTING   115 

395 34.9708 29.7689 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex 

alkali feldspar 
granite Pb-Pb 609 ± 10 zircon evaporation intrusion age RIFTING   116 

396 34.9797 29.7753 fm Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex olivine norite Pb-Pb 611 ± 10 zircon evaporation intrusion age RIFTING   116 

397 34.8953 29.5531 fm Israel Arabian-
Nubian Shield Elat complex Yehoshafat granite syenogranite U-Pb 605 ± 4 zircon SIMS intrusion age RIFTING   115 

398 34.9450 29.6581 fm Israel Arabian-
Nubian Shield Elat complex Amram alcali 

volcanics alkali rhyolite U-Pb 606 ± 3 zircon SIMS intrusion age RIFTING 115 113 
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399 34.9272 29.5219 fm Israel Arabian-
Nubian Shield Elat complex Elat Shlomo pluton microdiorite  U-Pb 614 ± 6 zircon SIMS intrusion age RIFTING 115 113 

400 34.9042 29.5856 fm Israel Arabian-
Nubian Shield Elat complex Rehavam pluton bt-ms 

monzogranite U-Pb 630.0 ± 4.9 zircon SIMS intrusion age POST-
OROGENIC 115 113 

401 34.9419 29.5881 fm Israel Arabian-
Nubian Shield Elat complex Elat granite monzogranite U-Pb 634 ± 4 zircon MC-LA-ICP-

MS intrusion age POST-
OROGENIC   117 

402 34.9744 29.7658 cop Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex 

bt 
monzogranite U-Pb 632 ± 7 zircon SIMS intrusion age POST-

OROGENIC   115 

403 34.9878 29.7697 cop Israel Arabian-
Nubian Shield 

Timna igneous 
complex 

Timna igneous 
complex 

porphyry 
granite Pb-Pb 625 ± 5 zircon evaporation intrusion age LATE-OROGENIC   116 

404 34.9264 29.5892 cop Israel Arabian-
Nubian Shield Elat complex Elat complex quartz diorite U-Pb 634 ± 2 zircon ? intrusion age POST-

OROGENIC   118 

405 34.9400 29.5775 cop Israel Arabian-
Nubian Shield Elat complex Shahmon 

metabasite pluton quartz-diorite U-Pb 672 ± 4 zircon MC-LA-ICP-
MS intrusion age POST-

OROGENIC   117 

406 34.9031 29.5786 cop Israel Arabian-
Nubian Shield Elat complex 

Roded quartz 
dioritic gneiss 
pluton 

hbl-bt  quartz 
dioritic  to 
tonalitic  
gneiss 

U-Pb 742 ± 6 zircon ? intrusion age ARC 78 
Be’eri-
Shlevin pers. 
Comm. 

407 34.9799 29.6890   Israel Arabian-
Nubian Shield Elat complex Shahmon 

metabasite pluton 
high alumina 
hb gabbro Pb-Pb 640 ± 10 zircon evaporation intrusion age POST-

OROGENIC 84 119 

408 34.9608 29.6811   Israel Arabian-
Nubian Shield Elat complex Elat gneiss pluton granitic gneiss Pb-Pb 744 ± 5 zircon evaporation intrusion age ARC 

84 119 

409 34.8261 29.4336   Israel Arabian-
Nubian Shield Taba region Fiord  pluton bt  tonalitic 

gneiss Pb-Pb 765 ± 6 zircon evaporation intrusion age ARC 
84 119 

410 34.9032 29.4936   Israel Arabian-
Nubian Shield Taba region Taba pluton      bt tonalitic 

gneiss Pb-Pb 779 ± 8 zircon evaporation intrusion age ARC 
84 119 

411 34.9799 29.6890   Israel Arabian-
Nubian Shield Elat complex Shahmon metadiorite Pb-Pb 643 ± 9 zircon evaporation intrusion age POST-

OROGENIC   
119 

412 34.9799 29.6890   Israel Arabian-
Nubian Shield Elat complex Shahmon metadiorite Pb-Pb 641 ± 6 zircon evaporation intrusion age POST-

OROGENIC   
119 

413 34.8247 29.4606   Egypt Arabian-
Nubian Shield Taba region Taba  gniess Pb-Pb 782 ± 9 zircon evaporation intrusion age ARC   

119 

414 34.8261 29.4336   Egypt Arabian-
Nubian Shield Taba region Fjord  gneiss Pb-Pb 767 ± 5 zircon evaporation intrusion age ARC   

119 

415 37.1500 18.7500   Sudan Arabian-
Nubian Shield Red Sea Hills Erkowit  granite Pb-Pb 856 ± 10 zircon evaporation intrusion age ARC   120 

416 37.1780 18.8013   Sudan Arabian-
Nubian Shield Red Sea Hills Khor Dehand  granodiorite Pb-Pb 871 ± 10 zircon evaporation intrusion age ARC   

120 

417 37.8833 17.8833   Sudan Arabian-
Nubian Shield Red Sea Hills Khor Sebat  felsic 

metavolcanic Pb-Pb 840 ± 16 zircon evaporation intrusion age ARC   
120 
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418 38.2500 18.0333   Sudan Arabian-
Nubian Shield Red Sea Hills Jabal Dirtet rhyolite Pb-Pb 854 ± 18 zircon evaporation intrusion age ARC   

120 

419 38.1300 18.1390   Sudan Arabian-
Nubian Shield Red Sea Hills Jabal Debir Anka  granitoid Pb-Pb 827 ± 33 zircon evaporation intrusion age ARC   

120 

420 37.8083 18.0363   Sudan Arabian-
Nubian Shield Red Sea Hills Jabal Um Achabe granite Pb-Pb 652 ± 14 zircon evaporation intrusion age POST-

OROGENIC   
120 

421 36.9350 18.9320   Sudan Arabian-
Nubian Shield 

Nafirdeib 
Series Aquaba  rhyolites Pb-Pb 887±20 zircon evaporation intrusion age ARC   121 

422 36.9350 18.9320   Sudan Arabian-
Nubian Shield 

Nafirdeib 
Series Aquaba  rhyolites Pb-Pb 868±10 zircon evaporation intrusion age ARC   121 

423 37.1536 19.0633   Sudan Arabian-
Nubian Shield 

Nafirdeib 
Series Suakin  granite U-Pb 854±9 zircon IDTIMS intrusion age ARC   121 

424 32.8598 18.5357   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka El Melagi  gneiss U-Pb 917 ± 14 zircon SHRIMP intrusion age OROGENIC   122 

425 33.5125 19.0605   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka Dam Et Tor  gneiss U-Pb 858 ± 7 zircon SHRIMP intrusion age ARC   

122 

426 33.4074 18.9459   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka Absol  granodiorite U-Pb 900 ± 9 zircon SHRIMP intrusion age POST-

OROGENIC   
122 

427 33.2238 18.7094   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka An Ithnein  granite U-Pb 597 ± 4 zircon SHRIMP intrusion age POST-

OROGENIC   
122 

428 32.8173 16.3114   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka Banjedid  granite U-Pb 605 ± 4 zircon SHRIMP intrusion age POST-

OROGENIC   
122 

429 32.7388 16.3383   Sudan Arabian-
Nubian Shield 

Bayuda Desert 
and Sabaloka Babdos  shoshonitic 

granite U-Pb 591 ± 5 zircon SHRIMP intrusion age POST-
OROGENIC   

122 

430 33.1667 27.3333   Egypt Arabian-
Nubian Shield Eastern Desert Abu Harba  granite U-Pb 595.3 ± 3.3 zircon SHRIMP intrusion age POST-

OROGENIC   123 

431 33.3333 27.1667   Egypt Arabian-
Nubian Shield Eastern Desert Qattar  granite U-Pb 604.8 ± 3.3 zircon SHRIMP intrusion age POST-

OROGENIC   
123 

432 33.5000 26.5000   Egypt Arabian-
Nubian Shield Eastern Desert Qena–Safaga granite U-Pb 652.5 ± 2.6 zircon SHRIMP intrusion age ARC   

123 

433 33.4333 26.3333   Egypt Arabian-
Nubian Shield Eastern Desert Al Missikat granite U-Pb 596.5 ± 7 zircon SHRIMP intrusion age POST-

OROGENIC   
123 

434 33.8333 22.6333   Egypt Arabian-
Nubian Shield Eastern Desert Um Ara granite U-Pb 603 ± 14 zircon SHRIMP intrusion age POST-

OROGENIC   
123 

435 35.6667 22.6083   Egypt Arabian-
Nubian Shield Eastern Desert Jabal Hamrdom  granite U-Pb 585 ± 41 zircon SHRIMP intrusion age POST-

OROGENIC 84 124 

436 33.2933 27.2369   Egypt Arabian-
Nubian Shield 

Dokhan 
Volcanics, 
Gebel Dokhan 

Wadi Abu Maamel 
Dokhan andesite? U-Pb 602 ± 9 zircon SHRIMP intrusion age POST-

OROGENIC 

84 

125 

437 33.2744 27.2358   Egypt Arabian-
Nubian Shield 

Dokhan 
Volcanics, 
Gebel Dokhan 

Wadi Abu Maamel andesite? U-Pb 593 ± 13 zircon SHRIMP intrusion age POST-
OROGENIC 

84 

125 
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438 39.4892 22.4710   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Qudayd metatonalite U-Pb 782 ± 7 zircon SHRIMP intrusion age SYN-OROGENIC   126 

439 39.5598 22.4158   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Samran group rhyolite U-Pb 777 ± 28 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

440 39.7374 22.3766   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Samran group dacite U-Pb 753 ± 6 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

441 39.7615 22.3183   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Samran group andesite U-Pb 752 ± 4 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

442 39.7939 22.2775   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Nakhu granite U-Pb 699 ± 7 zircon SHRIMP intrusion age POST-

OROGENIC   
126 

443 39.8166 22.2548   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone kamil  diorite U-Pb 802 ± 5 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

444 39.5902 22.5517   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Qudayd metatonalite U-Pb 751 ± 5 zircon SHRIMP intrusion age SYN-OROGENIC   

126 

445 39.3950 22.6405   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Thrawah  ophiolite 

(gabbro) U-Pb 777 ± 17 zircon SHRIMP intrusion age PRE-OROGENIC   
126 

446 40.6581 22.4232   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Mahd group rhyolite U-Pb 777 ± 5 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

447 40.6600 22.4335   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Ramram granodiorite U-Pb 769 ± 6 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

448 40.6661 23.4578   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Ramram  granite U-Pb 749 ± 10 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

449 40.8162 23.4154   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Dhukhr tonalite U-Pb 803 ± 17 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

450 40.9256 23.4770   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Bari  granite U-Pb 776 ± 6 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

451 40.0586 23.5031   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Hufayriyah  tonalite U-Pb 785 ± 6 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

452 39.8883 22.4122   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Kamil  diorite U-Pb 772 ± 6 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

453 39.3660 22.7056   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Bi'rak microgabbro U-Pb 854 ± 15 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

454 39.3620 22.7050   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Bi'rak microgabbro U-Pb 812 ± 23 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

455 39.3243 22.7768   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Hanak granite U-Pb 596 ± 10 zircon SHRIMP intrusion age POST-

OROGENIC   
126 

456 41.3943 23.4450   Saudi 
Arabia 

Arabian-
Nubian Shield 

Bi'r Umq 
suture zone Dhukhr diorite U-Pb 813 ± 10 zircon SHRIMP intrusion age PRE-OROGENIC   

126 

457 36.5322 26.3724   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Imdan complex granitoid U-Pb 676 ± 6  zircon SHRIMP intrusion age ARC 84 127 

458 37.0033 26.1030   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Ash Shab granite granite U-Pb 609 ± 4 zircon SHRIMP intrusion age OROGENIC 84 127 
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459 37.2260 26.0177   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Unassigned  lamprophyre 

dike U-Pb 573 ± 6  zircon SHRIMP intrusion age OROGENIC 
84 127 

460 37.2596 26.0155   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Unassigned  foliated granite U-Pb 575 ± 10 zircon SHRIMP intrusion age OROGENIC 

84 127 

461 37.1608 26.4577   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Unassigned  granite U-Pb 626 ± 4 zircon SHRIMP intrusion age OROGENIC 

84 127 

462 39.8271 21.4253   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Makkah  batholith 

gabbro U-Pb 859 ± 1 zircon SHRIMP intrusion age ARC 
84 127 

463 37.1510 26.1352   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Habd  granite U-Pb 609 ± 4  zircon SHRIMP intrusion age OROGENIC 

84 127 

464 44.1997 22.6641   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Kirsh  granite gneiss U-Pb 647 ± 8  zircon SHRIMP intrusion age ARC 

84 127 

465 40.1203 24.0056   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Urayfi fm. rhyolite U-Pb 747 ± 2 zircon SHRIMP intrusion age ARC 

84 127 

466 41.1287 27.0106   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Hadn formation  felsic volcanic U-Pb 614 ± 6  zircon SHRIMP intrusion age OROGENIC 

84 127 

467 43.3300 24.1021   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Jurdhawiyah  andesite-

dacite U-Pb 594 ± 16 zircon SHRIMP intrusion age OROGENIC 
84 127 

468 43.2771 23.2449   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Sub-Murdama  andesite U-Pb 623 ± 6 zircon SHRIMP intrusion age OROGENIC 

84 127 

469 44.1997 22.6641   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Kirsh gneiss  pegmatite U-Pb 637 ± 2 zircon SHRIMP intrusion age ARC 

84 127 

470 43.3834 24.6816   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Habariyah  monzogranite 

gneiss U-Pb 573 ± 8 zircon SHRIMP intrusion age OROGENIC 
84 127 

471 44.5699 23.2668   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Sabah  granite U-Pb 571 ± 9 zircon SHRIMP intrusion age OROGENIC 

84 127 

472 44.5696 23.2668   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Sabah  granite U-Pb 579 ± 3 zircon SHRIMP intrusion age OROGENIC 

84 127 

473 44.5232 23.3177   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Najirah  granite U-Pb 576 ± 6 zircon SHRIMP intrusion age OROGENIC 

84 127 

474 44.7149 23.5613   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Kurs granite U-Pb 565 ± 2 zircon SHRIMP intrusion age OROGENIC 

84 127 

475 44.6593 23.9765   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Unnamed  granite U-Pb 575 ± 6 zircon SHRIMP intrusion age OROGENIC 

84 127 

476 38.0144 25.2611   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Fashghah fm.  Rhyolite U-Pb 708 ± 4 zircon SHRIMP intrusion age ARC 

84 127 

477 42.0810 24.9166   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Ablahn fm.  felsic volcanic U-Pb 630 ± 7 zircon SHRIMP intrusion age OROGENIC 

84 127 

478 44.5880 23.8220   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Unnamed  granite U-Pb 575 ± 6 zircon SHRIMP intrusion age OROGENIC 

84 127 

479 37.9581 25.4083   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Fara  trondhjemite/gr

anodiorite U-Pb 713 ± 9 zircon SHRIMP intrusion age ARC 
84 127 
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480 38.6156 25.2086   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Siqam fm.  rhyolite U-Pb 697 ± 7 zircon SHRIMP intrusion age ARC 

84 127, 128 

481 40.1264 24.6764   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Urayfi fm.  rhyolite U-Pb 736 ± 5 zircon SHRIMP intrusion age ARC 

84 127, 128 

482 40.3745 25.0508   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield An Nakhli  gneiss/granite U-Pb 731 ± 8 zircon SHRIMP intrusion age ARC 

84 127, 128 

483 41.3614 27.0058   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Hadn intrusion tonalite U-Pb 683 ± 10 zircon SHRIMP intrusion age ARC 

84 127, 128 

484 37.5474 25.6864   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Hamadat  gneiss/granodi

orite U-Pb 670 ± 10 zircon SHRIMP intrusion age ARC 
84 127, 128 

485 38.0144 25.2611   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Fashghah fm.  rhyolite U-Pb 711 ± 10 zircon SHRIMP intrusion age ARC 

84 127, 128 

486 43.3607 24.1466   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Jurdhawiyah  andesite-

dacite U-Pb 612 ± 4 zircon SHRIMP intrusion age OROGENIC 
84 127, 128 

487 44.3313 22.5661   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Sub-Murdama rhyolite U-Pb 620 ± 4 zircon SHRIMP intrusion age OROGENIC 

84 127, 128 

488 44.2757 22.5844   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Sub-Mudama  rhyolite U-Pb 607 ± 3 zircon SHRIMP intrusion age OROGENIC 

84 127, 128 

489 43.1344 23.6451   Saudi 
Arabia 

Arabian-
Nubian Shield 

Arabian-
Nubian Shield Murdama dike rhyolite U-Pb 631 ± 4 zircon SHRIMP intrusion age OROGENIC 

84 127, 128 

490 45.0088 23.9752   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Jabal al Ashqar  granodiorite U-Pb 632 ± 5 zircon SHRIMP intrusion age ARC   129 

491 45.1722 24.0077   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Jabal umm Sharzah  trondhjemite U-Pb 689 ± 10 zircon SHRIMP intrusion age ARC   

129 

492 45.4896 22.9994   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane 

SE of Jabal 
Ruga'an  granite U-Pb 617 ± 5 zircon SHRIMP intrusion age ARC   

129 

493 45.0686 23.8688   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Jabal ar Ramadiyah  trondhjemite U-Pb 616 ± 7 zircon SHRIMP intrusion age ARC   

129 

494 45.4620 23.2440   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane N of Wadi Ghurrah  granite U-Pb 583 ± 8 zircon SHRIMP intrusion age OROGENIC   

129 

495 45.5419 23.5696   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Bitran pluton alkali granite U-Pb 581 ± 6 zircon SHRIMP intrusion age OROGENIC   

129 

496 43.2658 22.3034   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Siham gp  rhyodacite 

porphyry U-Pb 685 ± 3 zircon SHRIMP intrusion age ARC   
129 

497 43.2658 22.3034   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Siham gp  granodiorite U-Pb 704 ± 8 zircon SHRIMP intrusion age ARC   

129 

498 43.2658 22.3034   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Siham gp  granodiorite U-Pb 710 ± 7 zircon SHRIMP intrusion age ARC   

129 

499 43.2658 22.3034   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Post-Siham  granite U-Pb 659 ± 7 zircon SHRIMP intrusion age OROGENIC   

129 

500 43.2658 22.3034   Saudi 
Arabia 

Arabian-
Nubian Shield 

Ar Rayn 
terrane Post-Siham  quartz 

porphyry U-Pb 646 ± 11 zircon SHRIMP intrusion age OROGENIC   
129 
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501 46.8600 14.0500   Yemen Arabian-
Nubian Shield 

Al-Mahfid 
terrane  Al-Mahfid terrane  foliated 

granitic-gneiss U-Pb 868 ± 22 zircon SHRIMP crystallization 
age ARC   130 

502 45.3450 14.2920   Yemen Arabian-
Nubian Shield Abas terrane Abas terrane granitic 

orthogneiss U-Pb 765 ± 16 zircon SHRIMP crystallization 
age ARC   

130 

503 46.9100 14.0400   Yemen Arabian-
Nubian Shield 

Al-Mahfid 
terrane  Al-Mahfid terrane  granite gneiss U-Pb 764 ± 7 zircon SHRIMP crystallization 

age ARC   
130 

504 46.9100 14.0500   Yemen Arabian-
Nubian Shield 

Al-Mahfid 
terrane  Al-Mahfid terrane  granite gneiss U-Pb 759 ± 9 zircon SHRIMP crystallization 

age ARC   
130 

505 45.0300 14.3500   Yemen Arabian-
Nubian Shield Abas terrane Abas terrane foliated grey 

gneiss U-Pb 754 ± 13 zircon SHRIMP crystallization 
age ARC   

130 

506 45.7900 13.8750   Yemen Arabian-
Nubian Shield Al-Bayda arc Al-Bayda arc basaltic 

andesite dyke Ar-Ar 823 ± 13 hornblende plateau age crystallization 
age     

130 

507 45.8700 13.9500   Yemen Arabian-
Nubian Shield Al-Bayda arc Al-Bayda arc alkali granite Ar-Ar 614 ± 11 hornblende plateau age crystallization 

age INTRA-PLATE   
130 

508 45.7650 13.8700   Yemen Arabian-
Nubian Shield Al-Bayda arc Al-Bayda arc host granitoid K-Ar 740 ± 22 biotite   crystallization 

age 
POST-
OROGENIC   

130 

509 32.9018 24.0501   Egypt Arabian-
Nubian Shield Aswan region Monumental  granite U-Pb 606 ± 2 zircon ID-TIMS crystallization 

age 
POST-
OROGENIC   131 

510 32.9016 24.0515   Egypt Arabian-
Nubian Shield Aswan region Aswan  tonalite U-Pb 605.5 ± 1.4 zircon ID-TIMS crystallization 

age 
POST-
OROGENIC   

131 

511 32.9137 24.0493   Egypt Arabian-
Nubian Shield Aswan region Aswan tonalitic gneiss U-Pb 638 ± 12 zircon ID-TIMS crystallization 

age ARC   
131 

512 32.9137 24.0493   Egypt Arabian-
Nubian Shield Aswan region Aswan tonalitic gneiss U-Pb 622 ± 11 zircon LA-ICP-MS crystallization 

age ARC   
131 

513 32.9171 24.0479   Egypt Arabian-
Nubian Shield Aswan region High-Dam granite U-Pb 595 ± 11 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

131 

514 32.9018 24.0501   Egypt Arabian-
Nubian Shield Aswan region Monumental  granite U-Pb 604 ± 15 zircon LA-ICP-MS crystallization 

age 
POST-
OROGENIC   

131 

515 34.3263 28.2114   Egypt Arabian-
Nubian Shield 

Tarr 
carbonatite 

Wadi Tarr 
albitite/Sinai albitite U-Pb 605 ± 13 zircon SIMS  crystallization 

age RIFTING   132 

516 33.9907 28.5220   Egypt Arabian-
Nubian Shield 

Katherine ring-
complex Moneiga quartz-diorite  U-Pb 844 ± 4 zircon SIMS  crystallization 

age RIFTING   133 

517 43.7500 9.9300   Somalia Arabian-
Nubian Shield 

Somali 
basement Mora complex leucogranite Pb-Pb 842 ± 4 zircon evaporation crystallization 

age 
POST-
OROGENIC   134 

518 45.1200 10.1500   Somalia Arabian-
Nubian Shield 

Somali 
basement Gabbro-syenite belt gabbro-syenite Pb-Pb 814 ± 7 zircon evaporation crystallization 

age 
POST-
OROGENIC   

134 

519 45.1200 10.1500   Somalia Arabian-
Nubian Shield 

Somali 
basement Hudiso migmatite migmatite Pb-Pb 808 ± 6 zircon evaporation crystallization 

age 
POST-
OROGENIC   

134 

520 45.1200 10.1500   Somalia Arabian-
Nubian Shield 

Somali 
basement Gabbro-syenite belt gabbro-syenite Pb-Pb 778 ± 8 zircon evaporation crystallization 

age 
POST-
OROGENIC   

134 

521 45.0800 10.1700   Somalia Arabian-
Nubian Shield 

Somali 
basement 

Qabi Bahar 
complex 

granodioritic 
gneiss Pb-Pb 761 ± 4 zircon evaporation crystallization 

age 
POST-
OROGENIC   

134 
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522 44.0800 9.9200   Somalia Arabian-
Nubian Shield 

Somali 
basement Mora complex 

layered 
granitoid 
orthogneiss 

Pb-Pb 718 ± 9 zircon evaporation crystallization 
age 

POST-
OROGENIC   134 

523 35.8000 18.6700   Sudan Arabian-
Nubian Shield Nakasib suture Adaiamet diorite Pb-Pb 812 ± 10 zircon evaporation crystallization 

age ARC   135 

524 35.8000 18.6700   Sudan Arabian-
Nubian Shield Nakasib suture Adaiamet  diorite Pb-Pb 810 ± 12 zircon evaporation crystallization 

age ARC   
135 

525 35.8300 19.0500   Sudan Arabian-
Nubian Shield Nakasib suture Luggag pluton granodiorite Pb-Pb 762 ± 23 zircon evaporation crystallization 

age 
LATE/POST-
OROGENIC   

135 

526 36.0000 19.3000 cop Sudan Arabian-
Nubian Shield Nakasib suture Wadi Agwampt N-S-striking 

syenitic dykes Rb-Sr 523 ± 18 WR isochrone crystallization 
age INTRA-PLATE   

135 

527 35.8000 21.4300   Sudan Arabian-
Nubian Shield Red sea Hill Red sea Hill granodiorite Pb-Pb 762 ± 6 zircon evaporation crystallization 

age ARC 84 136 

528 34.4300 21.9000   Sudan Arabian-
Nubian Shield Red sea Hill Red sea Hill basalt/rhyolite Pb-Pb 733 ± 13 zircon evaporation crystallization 

age ARC 
84 

136 

529 35.3500 22.2100   Sudan Arabian-
Nubian Shield Red sea Hill Ligrg pluton granite gneiss Pb-Pb 844 ± 10 zircon evaporation crystallization 

age ARC 
84 

136 

530 35.2300 22.2600   Sudan Arabian-
Nubian Shield Red sea Hill Shinai pluton quartz diorite Pb-Pb 691 ± 5 zircon evaporation crystallization 

age SYN-OROGENIC 136 137 

531 38.4800 16.5300   Ethiopia Arabian-
Nubian Shield ER Nakfa Tsabra  granodiorite Pb-Pb 838 ± 1.4 zircon evaporation crystallization 

age ARC 
84 

138 

532 38.5100 16.5000   Ethiopia Arabian-
Nubian Shield ER Nakfa Emba  granite Pb-Pb 631 ± 0.7 zircon evaporation crystallization 

age ARC 
84 138 

533 38.4800 16.5300   Ethiopia Arabian-
Nubian Shield ER Nakfa Wogret  granite Pb-Pb 622 ± 1 zircon evaporation crystallization 

age ARC 
84 138 

534 39.0500 15.4000   Ethiopia Arabian-
Nubian Shield 

ER Asmara 
area Nesafit  diorite Pb-Pb 811 ± 0.2 zircon evaporation crystallization 

age ARC 
84 138 

535 39.4000 5.0000   Ethiopia Arabian-
Nubian Shield Awata Awata  gneiss Pb-Pb 884 ± 0.8 zircon evaporation crystallization 

age ARC 
84 

139 

536 39.0800 5.9200   Ethiopia Arabian-
Nubian Shield Zembaba area Zembaba area  granite Pb-Pb 752 ± 0.6 zircon evaporation crystallization 

age ARC 
84 139 

537 38.1700 4.8300   Ethiopia Arabian-
Nubian Shield Yavello  Yavello  gneiss Pb-Pb 716 ± 1.2 zircon evaporation crystallization 

age ARC 
84 139 

538 39.0800 5.9200   Ethiopia Arabian-
Nubian Shield Alghe  Alghe  gneiss Pb-Pb 560 ± 0.9 zircon evaporation crystallization 

age   
84 139 

539 41.0900 9.1800   Ethiopia Arabian-
Nubian Shield Hirna region Hirna area gneiss gneiss Pb-Pb 844 ± 1.1 zircon evaporation crystallization 

age ARC 
84 139 

540 41.0800 9.1800   Ethiopia Arabian-
Nubian Shield Harrar Harrar biotite gneiss Pb-Pb 649 ± 0.6 zircon evaporation crystallization 

age   
84 139 

541 41.0800 9.1800   Ethiopia Arabian-
Nubian Shield Hirna region Hirna area gneiss gneiss Pb-Pb 942 ± 9 zircon evaporation crystallization 

age ARC 
84 139 
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542 -6.3600 30.4050 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Tichibanine Group rhyolite U-Pb 767 ±7 zircon SHRIMP crystallization 

age ARC   140 

543 -6.5020 30.4660 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Tichibanine Group rhyolite U-Pb 761 ±7 zircon SHRIMP crystallization 

age ARC   
140 

544 -6.9490 30.5220 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier 

Assif n’Bougmmane 
gneissic complex orthogneiss U-Pb 755 ±9 zircon SHRIMP crystallization 

age ARC   
140 

545 -6.6160 30.4340 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier 

Assif n’Bougmmane 
gneissic complex orthogneiss U-Pb 745 ±5 zircon SHRIMP crystallization 

age ARC   
140 

546 -6.6610 30.4470 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Granitic intrusion granite U-Pb 702 ±5 zircon SHRIMP crystallization 

age ARC   
140 

547 -6.8000 30.5140 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Granitic intrusion granite U-Pb 695 ±7 zircon SHRIMP crystallization 

age ARC   
140 

548 -6.5930 30.4760 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Bou Azzer ophiolite plagiogranite U-Pb 658 ±8 zircon SHRIMP crystallization 

age ARC   
140 

549 -6.9230 30.4920 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Tiddiline Group rhyolitic 

welded tuff U-Pb 606 ±4 zircon SHRIMP crystallization 
age ARC   

140 

550 -6.6160 30.4350 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Tiddiline Group trachyte U-Pb 606 ±5 zircon SHRIMP crystallization 

age ARC   
140 

551 -6.9190 30.4890 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Ouarzazate Group rhyolitic 

welded tuff U-Pb 567 ±5 zircon SHRIMP crystallization 
age SYN-OROGENIC   

140 

552 -6.7650 30.6370 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier Ouarzazate Group rhyolitic 

welded tuff U-Pb 566 ± 4 zircon SHRIMP crystallization 
age SYN-OROGENIC   

140 

553 -6.5450 30.4890 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier 

Ediacaran 
intrusions diorite U-Pb 625 ±8 zircon ICPMS crystallization 

age ARC   
140 

554 -6.5540 30.3500 fm Morocco Anti-Atlas 
Orogen 

Bou Azzer-El 
Graara inlier 

Ediacaran 
intrusions quartz diorite U-Pb 586 ± 15 zircon ICPMS crystallization 

age ARC   
140 

555 -7.7960 30.4870 fm Morocco Anti-Atlas 
Orogen Sirwa inlier Adrar-n-Takoucht 

Formation 

rhyolitic crystal 
tuff 
(ignimbirite) 

U-Pb 572 ± 5 zircon SHRIMP II crystallization 
age 

POST-
OROGENIC   141 

556 -7.7740 30.4870 fm Morocco Anti-Atlas 
Orogen Sirwa inlier Tadoughast 

Formation pyroclastic tuff U-Pb 565 ± 6 zircon SHRIMP II crystallization 
age RIFTING   

141 

557 -7.8520 30.3280 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Tadoughast 
Formation rhyolite U-Pb 564 ± 6 zircon SHRIMP II crystallization 

age RIFTING   
141 

558 -7.8350 30.3330 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Tadoughast 
Formation 

gray welded 
ignimbrites U-Pb 565 ± 5 zircon SHRIMP II crystallization 

age RIFTING   
141 

559 -7.7860 30.2970 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Anammar 
Formation 

dacite crystal 
tuff U-Pb 561 ± 6 zircon SHRIMP II crystallization 

age RIFTING   
141 

560 -7.8120 30.2340 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
inlier 

Adrar-n-Takoucht 
Formation rhyolite U-Pb 570 ± 5 zircon SHRIMP II crystallization 

age 
POST-
OROGENIC   

141 

561 -7.8100 30.2280 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Tadoughast 
Formation andesitic flow U-Pb 566 ± 6 zircon SHRIMP II crystallization 

age RIFTING   
141 
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562 -7.8110 30.2120 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Fajjoud Formation 
gray welded 
massive lapilli-
tuff 

U-Pb 556 ± 5 zircon SHRIMP II crystallization 
age RIFTING   

141 

563 -7.8860 30.2140 fm Morocco Anti-Atlas 
Orogen 

Agadir Melloul 
- Jbel Iguiguil 
inlier 

Tadoughast 
Formation 

gray welded 
ignimbrites U-Pb 567 ± 5 zircon SHRIMP II crystallization 

age RIFTING   
141 

564 17.7500 22.1667 fm Libya 
Central 
Saharan 
Ghost Craton 

Tibesti massif Tibesti granites two-mica 
granite U-Pb 563.2 ± 1.9 zircon ID-TIMS crystallization 

age 
POST-
OROGENIC   142 

565 17.7700 22.1700 fm Libya 
Central 
Saharan 
Ghost Craton 

Tibesti massif Tibesti granites hornblende 
granite U-Pb 557.6 ± 2.1 zircon ID-TIMS crystallization 

age 
POST-
OROGENIC   142 

566 19.2167 23.3333 cop Libya 
Central 
Saharan 
Ghost Craton 

Super 
Tibestian 
magmatic 
series 

Kangara pluton granitoids Rb-Sr 560±4 WR Isochrone crystallization 
age ARC   21 

567 17.7420 22.2000 cop Libya 
Central 
Saharan 
Ghost Craton 

Central Tibisti 
Massif Wadi Yebigue porphyritic 

granite Rb-Sr 558± 5 WR Isochrone crystallization 
age 

POST-
OROGENIC   143 

568 17.7000 22.1330 cop Libya 
Central 
Saharan 
Ghost Craton 

Central Tibisti 
Massif Wadi Yebigue two-mica 

granite Rb-Sr 548 ± 12 WR Isochrone crystallization 
age 

POST-
OROGENIC   143 

569 0.7120 20.2160 fm Mali Trans-Saharan 
belt 

Western 
Hoggar 

Tilemsi magmatic 
arc 

metaquartz 
diorite U-Pb 726 +7/-3 zircon ID-TIMS crystallization 

age ARC   144 

570 0.6890 20.3480 fm Mali Trans-Saharan 
belt 

Western 
Hoggar 

Tilemsi magmatic 
arc 

plagiogranite 
leucosome U-Pb 710 +6/-5 zircon ID-TIMS crystallization 

age ARC   144 

571 0.9180 19.6660 fm Mali Trans-Saharan 
belt 

Western 
Hoggar 

Tilemsi magmatic 
arc 

premetamorph
ic granodiorite U-Pb 635± 5 zircon ID-TIMS crystallization 

age ARC   144 

572 2.4830 21.0650 fm Mali Trans-Saharan 
belt 

Western 
Hoggar Tirek granodiorite granodiorite Ar-Ar 613.3± 2.2 biotite Plateau crystallization 

age SYN-OROGENIC   145 

573 2.4550 20.7610 fm Algeria Trans-Saharan 
belt 

Western 
Hoggar 

The East In Ouzzal 
shear zone ultramylonite  Ar-Ar 849.3 ± 7.9 

to 749.0 ±3.2 hornblende In situ spot 
fusion 

crystallization 
age     145 

574 2.4550 20.7610 fm Algeria Trans-Saharan 
belt 

Western 
Hoggar 

The East In Ouzzal 
shear zone ultramylonite  Ar-Ar 649.5±2.4 to 

625.9 ±2.2 
ferrotschermak

ite 
In situ spot 
fusion 

metamorphis
m METAMORPHISM   

145 

575 2.4430 20.7930 fm Algeria Trans-Saharan 
belt 

Western 
Hoggar 

The East In Ouzzal 
shear zone 

banded 
mylonite 
sample  

Ar-Ar 525 ± 5 biotite In situ spot 
fusion 

metamorphis
m METAMORPHISM   

145 

576 2.4430 20.8020 fm Algeria High 
Atlas+C585 

Western 
Hoggar 

The East In Ouzzal 
shear zone 

metasomatize
d country 
granitoid 

Ar-Ar 611.0 ± 2.1 muscovite stepwise metamorphis
m METAMORPHISM   

145 

577 2.4500 20.7980 fm Algeria Trans-Saharan 
belt 

Western 
Hoggar 

The East In Ouzzal 
shear zone 

hydrothermally 
altered country 
granitoid  

Ar-Ar 576.2 ± 2.0 muscovite stepwise metamorphis
m LATE-OROGENIC   

145 

578 2.1665 22.0361 cop Algeria In Ouzzal rigid 
terrane Tuareg shield Tin Zebane dyke gabbros and 

granites Rb-Sr 592.2± 5.8 WR Isochrone emplacement FAULTING   146 

579 1.7665 19.1695 cop Mali Trans-Saharan 
belt 

Western 
Hoggar Adrar des Iforas ultramylonite Ar-Ar 535±6 K-feldspar Plateau metamorphis

m FAULTING   147 
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580 5.5000 21.6667 cop Algeria Tuareg shield Central 
Hoggar 

Laouni, Azrou-n-
Fad, Tefedest, 
Egere-Aleksod 

garnet 
amphibolite Sm-Nd 685± 19 

amphibole-
plagioclase-

WR 
Isochrone metamorphis

m METAMORPHISM   3 

581 5.5000 21.6667 cop Algeria Tuareg shield Central 
Hoggar 

Laouni, Azrou-n-
Fad, Tefedest, 
Egere-Aleksod 

garnet 
amphibolite Sm-Nd 522 ± 27 biotite-garnet-

WR Isochrone metamorphis
m METAMORPHISM   

3 

582 7.3333 25.0833 cop Algeria Tuareg shield Central 
Hoggar Ounane pluton granitoid Rb-Sr 615± 15 WR Isochrone emplacement FAULTING   3 

583 7.0000 25.0833 cop Algeria Tuareg shield Central 
Hoggar Tisselliline pluton granitoid Rb-Sr 555± 15 WR Isochrone emplacement FAULTING   3 

584 4.2378 21.7914 cop Algeria Tuareg shield Western 
Hoggar Tioueine pluton quartz–syenite U-Pb 523 ± 1 zircon ID-TIMS emplacement FAULTING   148 

585 4.2378 21.7914 cop Algeria Tuareg shield Western 
Hoggar Tioueine pluton quartz–syenite Pb-Pb 524 ± 14 zircon evaporation emplacement FAULTING   148 

586 -9.4808 30.6256 cop Morocco High Atlas Western High 
Atlas Tizgui dacite dacite U-Pb 532 ± 12 zircon ICPMS emplacement INTRA-PLATE   149 

587 -7.1872 33.7250   Morocco Coastal Block Western 
Meseta 

Oued Rhebar 
Volcanic Complex 

intermediate-
mafic 
agglomerate 

U-Pb 507 ± 5 zircon SHRIMP  formation RIFTING   150 

588 -8.5099 33.2649 fm Morocco Coastal Block El Jadida 
dome El Jadida rhyolite rhyolite U-Pb 584.2 ± 4.8 zircon SHRIMP  formation ARC   151 

589 -8.5103 33.2652 fm Morocco Coastal Block El Jadida horst El Jadida rhyolite rhyolite U-Pb 605 ± 11 zircon SHRIMP  formation ARC   151 

590 -8.5102 33.2663 fm Morocco Coastal Block El Jadida horst El Jadida rhyolite rhyolite U-Pb 586.5 ± 4.9 zircon SHRIMP  formation ARC   151 

591 -8.5099 33.2657 fm Morocco Coastal Block El Jadida horst El Jadida rhyolite rhyolite U-Pb 577 ± 3.8 zircon SHRIMP  formation ARC   151 

592 -8.5101 33.2664 fm Morocco Coastal Block El Jadida horst El Jadida rhyolite rhyolitic 
ignimbrites U-Pb 577.2 ± 3.1 zircon SHRIMP  formation ARC   

151 

593 -8.5103 33.2657 fm Morocco Coastal Block El Jadida horst El Jadida rhyolite rhyolitic 
ignimbrites U-Pb 580 ± 1.4 zircon SHRIMP  formation ARC   

151 

594 -8.1125 31.1133 nc Morocco Western High 
Atlas 

Tighardine-
Takoucht 
massif 

Tiniskt microgranite U-Pb 521 ± 5 zircon SHRIMP  formation RIFTING   152 

595 2.1858 22.6412 fl Algeria Tuareg Shield Western 
Hoggar Tidéridjaouine eclogite U-Pb 623 ± 2 zircon LA–ICP–MS syn-collisional 

exhumation OROGENIC   5 

596 0.7160 19.4700 fm Mali Tuareg Shield Adrar des 
Iforas 

Tilemsi/Adjel’Hoc 
terrane diorite U-Pb 643 ± 4 zircon ICP-MS crystallization 

age ARC   153 

597 0.8420 19.3780 fm Mali Tuareg Shield Adrar des 
Iforas 

Tilemsi/Adjel’Hoc 
terrane diatexite U-Pb 626 ± 8 zircon ICP-MS crystallization 

age OROGENIC   
153 

598 0.8420 19.9490 fm Mali Tuareg Shield Adrar des 
Iforas 

Tilemsi/Adjel’Hoc 
terrane 

sub-alkali 
orthogneiss U-Pb 716 ± 6 zircon ICP-MS 

crystallization 
of granite 
protolith 

ARC   
153 

599 1.5740 19.7700 fm Mali Tuareg Shield Adrar des 
Iforas Kidal terrane tonalite U-Pb 604 ± 5 zircon ICP-MS crystallization SYN-OROGENIC   153 

600 0.9650 19.9060 fm Mali Tuareg Shield Adrar des 
Iforas Kidal terrane monzogranite U-Pb 599 ± 4 zircon ICP-MS crystallization POST-

OROGENIC   153 

601 1.2220 18.2460 fm Mali Tuareg Shield Adrar des 
Iforas Kidal terrane metadacite U-Pb 623 ± 6 zircon ICP-MS crystallization 

of protolith ARC   
153 
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602 2.0320 18.2040 fm Mali Tuareg Shield Adrar des 
Iforas 

Tamaradant 
Domain metadiorite U-Pb 630 ± 6 zircon ICP-MS crystallization 

of protolith ARC   153 

603 9.6860 24.3770 fm Algeria Eastern 
Hoggar Djanet Terrane Djanet Batholith porphyritic 

granite U-Pb 571 ± 16 zircon SHRIMP crystallization 
age ARC   154 

604 9.5690 24.4210 fm Algeria Eastern 
Hoggar Djanet Terrane Tin Bedjane Pluton syenogranite U-Pb 568 ± 5 zircon SHRIMP crystallization OROGENIC   154 

605 9.7280 24.3820 fm Algeria Eastern 
Hoggar Djanet Terrane Tin Amali Dyke 

Swarm rhyolitic dyke U-Pb 558 ± 5 zircon SHRIMP emplacement 
age OROGENIC   

154 

606 9.7220 24.1760 fm Algeria Eastern 
Hoggar Djanet Terrane Edembo Terrane migmatite Pb-Pb 596 ± 10 zircon SHRIMP 

maximum age 
for the age of 
the 
migmatitizatio
n 

SUTURE   

154 

607 9.7150 24.1870 fm Algeria Eastern 
Hoggar Djanet Terrane Edembo Terrane granitic 

leucosome U-Pb 568 ± 4 zircon SHRIMP 
formation of 
the granitic 
leucosome 

SUTURE   

154 

608 15.4500 23.7667 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith granite K-Ar 555 ± 22 biotite isochrone emplacement ARC   155 

609 15.4167 23.7667 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith adamellite K-Ar 552 ± 24 biotite isochrone emplacement ARC   
155 

610 15.4333 23.7500 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith adamellite K-Ar 552 ± 22 biotite isochrone emplacement ARC   
155 

611 15.3833 23.7500 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith granite K-Ar 549 ± 22 biotite isochrone emplacement ARC   
155 

612 15.4667 23.7167 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith granite K-Ar 586 ± 24 biotite isochrone emplacement ARC   
155 

613 15.4500 23.7167 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith granite K-Ar 586 ± 23 biotite isochrone emplacement ARC   
155 

614 15.4167 23.7167 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith adamellite K-Ar 586 ± 24 biotite isochrone emplacement ARC   
155 

615 15.4833 23.7667 fl Libya Mid-Saharan 
Craton Tibisti Massif Ben Ghnema 

batholith granite K-Ar 559 ± 22 WR isochrone emplacement ARC   
155 

616 25.4603 22.4250 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil diorite U-Pb 580 ± 3 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   156 

617 25.4614 22.4243 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil granite U-Pb 602 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

618 25.4191 22.4719 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil granite U-Pb 584 ± 4 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

619 25.9725 22.1785 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil granite U-Pb 589 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

620 26.2444 22.1421 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil granite U-Pb 607 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

621 26.4077 22.2669 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil microgranite U-Pb 583 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 
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622 26.4520 22.2121 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil monzonite U-Pb 599 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

623 26.6091 22.1915 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Uweinat & 
Gebel Kamil granite U-Pb 597 ± 3 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

624 28.9660 22.9783 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Bir Safsaf granite U-Pb 598 ± 5 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

625 29.2996 23.1317 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Bir Safsaf granodiorite U-Pb 585 ± 3 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

626 29.2975 23.0918 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Bir Safsaf granite U-Pb 590 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

627 30.9510 22.5710 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Gebel El Asr granodiorite U-Pb 628 ± 4 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

628 30.9510 22.5710 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Gebel El Asr granite U-Pb 603 ± 4 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

629 30.9510 22.5710 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Gebel El Asr granodiorite U-Pb 605 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

630 30.9510 22.5710 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield Gebel El Asr diorite U-Pb 599 ± 2 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

631 31.7003 23.1585 fl Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Umm 
Shaghir monzonite U-Pb 602 ± 3 zircon LA-ICP-MS crystallization 

age INTRA-PLATE   
156 

632 34.1833 25.3670 fl Egypt East Saharan 
craton 

Wadi Mubarak 
belt El Umra Granite granite U-Pb 690 ± 21 zircon Isochron crystallization 

age SYN-OROGENIC   157 

633 34.2360 25.3083 fl Egypt East Saharan 
craton 

Wadi Mubarak 
belt El Umra Granite granite U-Pb 654 ± 5 zircon Isochron crystallization 

age SYN-OROGENIC   157 

634 30.0000 20.0000 cop Sudan East Saharan 
craton 

Arabian–
Nubian Shield 

Nubian Desert red 
granite granite Rb-Sr 565 ± 8 WR Isochron crystallization 

age 
POST-
OROGENIC   158 

635 29.3000 23.0000 cop Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Bir Safsaf 
granodiorite granodiorite Rb-Sr 564 ± 77 WR Isochron crystallization 

age 
POST-
OROGENIC   

158 

636 29.0000 17.6000 cop Sudan East Saharan 
craton 

Arabian–
Nubian Shield 

Wadi Howar 
microgranite microgranite Rb-Sr 585 ± 19 WR Isochron crystallization 

age 
POST-
OROGENIC   

158 

637 30.0000 20.0000 cop Sudan East Saharan 
craton 

Arabian–
Nubian Shield 

Nubian Desert 
microgranite microgranite Rb-Sr 623 ± 37 WR Isochron crystallization 

age 
POST-
OROGENIC   

158 

638 26.3410 22.1300 cop Egypt East Saharan 
craton 

Arabian–
Nubian Shield 

Gebel Kamil 
migmatite migmatite Rb-Sr 673 ± 56 WR Isochron migmatization 

age OROGENIC   
158 

639 29.0000 17.6000 cop Sudan East Saharan 
craton 

Arabian–
Nubian Shield 

Wadi Howar 
migmatite migmatite Rb-Sr 686 ± 26 WR Isochron migmatization 

age OROGENIC   
158 

640 30.0000 20.0000 cop Sudan  East Saharan 
craton 

Arabian–
Nubian Shield 

Nubian Desert 
gneiss gneiss Rb-Sr 918 ± 40 WR Isochron migmatization 

age PRE-OROGENIC   
158 

641 36.9830 26.1360 fm Saudi 
Arabia Arabian Shield Midyan terrane Imdan complex gabbro U-Pb 747 ± 3 zircon SHRIMP crystallization 

age ARC 159 160 

642 37.2770 25.8380 fm Saudi 
Arabia Arabian Shield Midyan terrane Nabt complex  tonalite U-Pb 739 ± 4 zircon SHRIMP crystallization 

age ARC 
159 

160 
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643 37.2770 25.8380 fm Saudi 
Arabia Arabian Shield Midyan terrane Nabt complex  diorite U-Pb 737 ± 10 zircon SHRIMP crystallization 

age ARC 
159 160 

644 37.3350 26.0500 fm Saudi 
Arabia Arabian Shield Midyan terrane Bayda group  felsic lava/sill? U-Pb 711 ± 12 zircon SHRIMP crystallization 

age ARC 
159 160 

645 36.1350 26.7690 fm Saudi 
Arabia Arabian Shield Midyan terrane Rhyolitic dike rhyolitic dike U-Pb 687 ± 2 zircon SHRIMP crystallization 

age ARC 
159 160 

646 36.0880 26.9230 fm Saudi 
Arabia Arabian Shield Midyan terrane Buwaydah complex  granodiorite U-Pb 686 ± 4 zircon SHRIMP crystallization 

age ARC 
159 160 

647 36.5450 26.3580 fm Saudi 
Arabia Arabian Shield Midyan terrane Imdan complex  granodiorite U-Pb 676 ± 6 zircon SHRIMP crystallization 

age ARC 
159 

161 

648 36.3790 26.5060 fm Saudi 
Arabia Arabian Shield Midyan terrane Liban complex  monzogranite U-Pb 635 ± 5 zircon SHRIMP crystallization 

age RIFTING 
159 

160 

649 36.1990 26.8540 fm Saudi 
Arabia Arabian Shield Midyan terrane Kara Dakha 

complex  syenogranite U-Pb 632 ± 4 zircon SHRIMP crystallization 
age RIFTING 

159 
160 

650 37.1640 26.4390 fm Saudi 
Arabia Arabian Shield Midyan terrane Abu Suar complex  syenogranite U-Pb 626 ± 4 zircon SHRIMP crystallization 

age RIFTING 
159 161 

651 37.1740 26.5840 fm Saudi 
Arabia Arabian Shield Midyan terrane Ash Shab complex  granite U-Pb 609 ± 4 zircon SHRIMP crystallization 

age RIFTING 
159 161 

652 37.1550 26.8020 fm Saudi 
Arabia Arabian Shield Midyan terrane Hadb complex  granite U-Pb 609 ± 3 zircon SHRIMP crystallization 

age RIFTING 
159 161 

653 37.2090 25.8210 fm Saudi 
Arabia Arabian Shield Midyan terrane Nabt complex microgabbro U-Pb 774 ± 14 zircon SHRIMP crystallization 

age ARC 
159 

160 

654 37.3220 25.9420 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane 

deformed 
granodiorite-
tonalite 

U-Pb 668 ± 8 zircon LA-ICP-MS crystallization 
age ARC 

159 

163 

655 37.3800 25.7350 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane 

deformed 
granodiorite-
tonalite 

U-Pb 742 ± 5 zircon LA-ICP-MS crystallization 
age ARC 

159 

163 

656 36.6850 26.7270 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane 

mylonitized 
granodiorite-
granite 

U-Pb 720 ± 3  zircon SHRIMP crystallization 
age ARC 

159 

160 

657 37.3300 25.4980 fm Saudi 
Arabia Arabian Shield Midyan terrane Hanabiq  metatonalite U-Pb 714 ± 17 zircon SHRIMP crystallization 

age ARC 
159 

160 

658 37.0010 26.1010 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane orthogneiss U-Pb 705 ± 4  zircon SHRIMP crystallization 

age ARC 
159 

161 

659 37.4200 25.8300 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane mylonitic 

orthogneiss U-Pb 701 ± 10 zircon SHRIMP crystallization 
age ARC 

159 
160 

660 37.0710 26.0690 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane diorite U-Pb 696 ± 6 zircon LA-ICP-MS crystallization 

age ARC 
159 

163 

661 36.7110 26.6560 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane granite gneiss U-Pb 692 ± 4 zircon SHRIMP crystallization 

age ARC 
159 

160 
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662 37.5000 25.8200 fm Saudi 
Arabia Arabian Shield Midyan terrane Hamadat  orthogneiss U-Pb 688 ± 3 zircon SHRIMP crystallization 

age ARC 
159 

162 

663 37.0110 26.2160 fm Saudi 
Arabia Arabian Shield Midyan terrane Baladiyah orthogneiss U-Pb 611 ± 8 zircon SHRIMP crystallization 

age RIFTING 
159 

160 

664 37.0990 26.0860 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane mylonitic 

granite U-Pb 601 ± 3 zircon LA-ICP-MS crystallization 
age RIFTING 

159 
163 

665 36.1060 27.0880 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane mylonitic 

orthogneiss U-Pb 600 ± 4  zircon SHRIMP crystallization 
age RIFTING 

159 
162 

666 37.3530 25.6550 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane mylonitic 

orthogneiss U-Pb 590 ± 3 zircon SHRIMP crystallization 
age RIFTING 

159 
160 

667 37.2920 25.9730 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane mylonitic 

granite U-Pb 584 ± 3  zircon LA-ICP-MS crystallization 
age RIFTING 

159 
163 

668 37.2450 26.0730 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane undeformed 

granite  U-Pb 581 ± 4 zircon LA-ICP-MS crystallization 
age RIFTING 

159 
163 

669 37.2480 26.0020 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane foliated granite U-Pb 575 ± 10  zircon SHRIMP crystallization 

age RIFTING 
159 

161 

670 37.2200 26.0050 fm Saudi 
Arabia Arabian Shield Midyan terrane Midyan terrane dike: 

lamprophyre? U-Pb 573 ± 5  zircon SHRIMP crystallization 
age RIFTING 

159 
161 

671 37.7230 25.6610 fm Saudi 
Arabia Arabian Shield Midyan terrane Hamadat  alkali-feldspar 

granite gneiss U-Pb 569 ± 1 zircon SHRIMP crystallization 
age RIFTING 

159 
162 

672 37.4430 26.6650 fm Saudi 
Arabia Arabian Shield Midyan terrane Jibalah gp., Dhaika 

fm. tuff U-Pb 569 ± 3 zircon LA-ICP-MS crystallization 
age RIFTING 

159 
164,165 

673 37.1367 26.4268 fm Saudi 
Arabia Arabian Shield Al Muwaylih 

Quadrangle Bayda Group volcaniclastic U-Pb 700–660 zircon SHRIMP crystallization 
age ARC 166 161 

674 33.3753 19.3767 fm Sudan Arabian-
Nubian Shield Keraf Suture Abu Hamed Shear 

Zone 
deformed 
granite Ar-Ar 577 ± 2 hornblende plateau Sinistral 

transport FAULTING   167 

675 33.3753 19.3767 fm Sudan Arabian-
Nubian Shield Keraf Suture Abu Hamed Shear 

Zone 
deformed 
granite Ar-Ar 577 ± 5 biotite plateau Sinistral 

transport FAULTING   167 

676 33.7425 18.3228 fm Sudan Arabian-
Nubian Shield Keraf Suture Nabati ring complex granite Rb-Sr 573 ± 70 WR isochrone Sinistral 

transport FAULTING 167 168 

677 44.0617 18.2650   Saudi 
Arabia 

Arabian-
Nubian Shield Afif terrane J. Ashirah core monzo granite U-Pb 637 ±7 zircon ID-TIMS crystallization 

age 
POST-
OROGENIC   169 

678 43.1200 19.4667   Saudi 
Arabia 

Arabian-
Nubian Shield 

Nabitah 
erogenic belt Al Hassir rim K-feldspar 

granite U-Pb 628 ±1 zircon ID-TIMS crystallization 
age 

POST-
OROGENIC   

169 

679 43.7967 22.1983   Saudi 
Arabia 

Arabian-
Nubian Shield Afif terrane J. Dahul inner rim K-feldspar 

granite U-Pb 601 ±1 zircon ID-TIMS crystallization 
age 

POST-
OROGENIC   

169 

680 41.4367 27.3383   Saudi 
Arabia 

Arabian-
Nubian Shield Afif terrane J. Aja rim K-feldspar 

granite U-Pb 566 ±1 zircon ID-TIMS crystallization 
age 

POST-
OROGENIC   

169 

681 35.6417 27.9217   Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan 
teraane J. Dibbagh rim K-feldspar 

granite U-Pb 577±13  zircon ID-TIMS crystallization 
age 

POST-
OROGENIC   169 
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682 34.0394 25.9419   Egypt Central 
Eastern Desert Karaim Basin Wadi Kareim gabbro U-Pb 730±22 zircon SHRIMP-

RG 
crystallization 
age ARC   170 

683 34.0358 25.9442   Egypt Central 
Eastern Desert Karaim Basin Wadi Kareim diabase U-Pb 743±45 zircon SHRIMP-

RG 
crystallization 
age ARC   170 

684 34.0375 25.9478   Egypt Central 
Eastern Desert Karaim Basin Wadi Kareim felsic Tuff U-Pb 769±29 zircon SHRIMP-

RG 
crystallization 
age ARC   170 

685 43.5833 23.0000   Saudi 
Arabia Arabian Shield Afif terrane Jabal Kirsh (Dome) biotite 

paragneiss Ar-Ar 557±15 biotite isochrone cooling age EXTENSION   171 

686 44.6420 24.5390 fm Saudi 
Arabia Arabian Shield Al-Amar 

Suture 
Ridayniyah 
ophiolitic melange 

sheared 
amphibolite Ar-Ar 610 ±2 hornblende plateau cooling  

(uplift) age FAULTING   172 

687 44.6750 24.3950 fm Saudi 
Arabia Arabian Shield Al-Amar 

Suture 
Ridayniyah 
ophiolitic melange 

isotropic 
metagabbros 
(block) 

Ar-Ar 612 ±3 hornblende plateau cooling  
(uplift) age FAULTING   

172 

688 44.6520 24.3240 fm Saudi 
Arabia Arabian Shield Al-Amar 

Suture 
Ridayniyah 
ophiolitic melange 

isotropic 
metagabbros 
(block) 

Ar-Ar 596 ±6 hornblende plateau cooling  
(uplift) age FAULTING   

172 

689 44.6520 24.2650 fm Saudi 
Arabia Arabian Shield Al-Amar 

Suture 
Ridayniyah 
ophiolitic melange 

isotropic 
metagabbros 
(block) 

Ar-Ar 611 ±8 hornblende plateau cooling  
(uplift) age FAULTING   

172 

690 35.8763 27.8553   Saudi 
Arabia Arabian Shield Midyan 

Terrane 
Ghawjah 
Metavolcanic 

Porphyritic 
andesite U-Pb 763 ± 25 zircon SIMS crystallization 

age ARC   173 

691 35.8421 27.9645   Saudi 
Arabia Arabian Shield Midyan 

Terrane Sawawin complex coarse-grained 
diorite U-Pb 661.5 ± 2.3 zircon SIMS crystallization 

age ?   
173 

692 35.7947 27.9285   Saudi 
Arabia Arabian Shield Midyan 

Terrane Sawawin complex felsic sill U-Pb 648 ± 17 zircon SHRIMP-
RG 

crystallization 
age ?   

173 

693 44.3470 23.4770   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite metagabbro Ar-Ar 679 ± 4 hornblende plateau cooling age METAMORPHISM   174 

694 44.3180 23.4340   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite metagabbro Ar-Ar 679 ± 6 hornblende plateau cooling age METAMORPHISM   
174 

695 44.3530 23.4620   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite hornblendite Ar-Ar 681 ± 3 hornblende plateau cooling age METAMORPHISM   
174 

696 44.3340 23.3940   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite amphibolite Ar-Ar 679 ± 6 hornblende plateau cooling age METAMORPHISM   
174 

697 44.4040 23.2830   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite amphibolite Ar-Ar 597 ± 4 hornblende plateau cooling age METAMORPHISM   
174 

698 44.4450 23.4640   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite garnet–biotite 
schist Ar-Ar 597 ± 2 Biotite plateau cooling age METAMORPHISM   

174 

699 44.4170 23.3920   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite migmatite Ar-Ar 601 ± 4 hornblende plateau cooling age METAMORPHISM   
174 

700 44.1820 23.6070   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite quartz diorite Ar-Ar 675 ± 4 hornblende plateau cooling age METAMORPHISM   
174 
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701 44.2230 23.6040   Saudi 
Arabia Arabian Shield Al-Amar 

Suture Halaban Ophiolite diorite Ar-Ar 681 ± 5 hornblende plateau cooling age METAMORPHISM   174 

702 42.0000 20.0000 cop Saudi 
Arabia Arabian Shield Jiddah Group Surgah Formation rhyolite Rb-Sr 721 ± 55 WR isochrone crystallization 

age ARC   175 

703 43.6933 20.7883   Saudi 
Arabia Arabian Shield Southern Najd Jabal Yafikh 

hornblende, 
tornalite 
gneiss 

U-Pb 666 ± 8 zircon ID-TIMS crystallization 
age ARC   175 

704 42.7933 20.0983   Saudi 
Arabia Arabian Shield Southern Najd Junaynah granite U-Pb 678 ± 10 zircon ID-TIMS crystallization 

age ARC   
176 

705 42.0317 18.7317   Saudi 
Arabia Arabian Shield Asir Jabal Aya granodiorite 

gneiss U-Pb 778 ± 9 zircon ID-TIMS crystallization 
age ARC   

176 

706 42.0150 18.8183   Saudi 
Arabia Arabian Shield Asir Jabal Aya biotite leuco-

adamellite U-Pb 763 ± 4 zircon ID-TIMS crystallization 
age ARC   

176 

707 41.9900 18.9367   Saudi 
Arabia Arabian Shield Tihamat Ash 

sham Wadi Hali biotite tonalite 
gneiss U-Pb 797± 15 zircon ID-TIMS crystallization 

age ARC   
176 

708 43.0550 17.6950   Saudi 
Arabia Arabian Shield Asir Wadi Atf tonalite gneiss U-Pb 663 ± 9 zircon ID-TIMS crystallization 

age ARC   
176 

709 43.3083 18.2650   Saudi 
Arabia Arabian Shield Asir Wadi Tarib adamellite U-Pb 660 ± 7 zircon ID-TIMS crystallization 

age ARC   
176 

710 43.7833 18.9833   Saudi 
Arabia Arabian Shield Asir Wadi Tarib metagabbro U-Pb 664 ± 12 zircon ID-TIMS crystallization 

age ARC   
176 

711 43.3267 18.1117   Saudi 
Arabia Arabian Shield Asir Wadi Tarib 

biotite 
granodiorite 
gneiss 

U-Pb 714 ± 28 zircon ID-TIMS crystallization 
age ARC   

176 

712 42.2000 19.0502   Saudi 
Arabia Arabian Shield Asir Asir biotite tonalite 

gneiss U-Pb 816 ± 4 zircon ID-TIMS crystallization 
age ARC   

176 

713 34.9350 29.5870   Israel Arabian-
Nubian Shield Elat area Shahmon 

Metabasite gabbro Ar-Ar 616 ± 3 amphibole plateau cooling 
(unroofing) EXTENSION   177 

714 34.9230 29.5140   Israel Arabian-
Nubian Shield Elat area Elat Schists 

garnet–
sillimanite 
metapelite 

Ar-Ar 592± 4 biotite plateau cooling 
(unroofing) EXTENSION   

177 

715 34.9230 29.5140   Israel Arabian-
Nubian Shield Elat area Elat Schists garnetiferous 

leucosome Ar-Ar 598.4± 1.4 muscovite plateau cooling 
(unroofing) EXTENSION   

177 

716 34.9080 29.4950   Israel Arabian-
Nubian Shield Elat area Taba Tonalite tonalite gneiss Ar-Ar 601.4± 2 biotite plateau cooling 

(unroofing) EXTENSION   
177 

717 34.9380 29.5800   Israel Arabian-
Nubian Shield Elat area Elat Granite Gneiss gneiss Ar-Ar 607 biotite plateau cooling 

(unroofing) EXTENSION   
177 

718 34.9380 29.5690   Israel Arabian-
Nubian Shield Elat area Elat Granite granite Ar-Ar 597± 1.4 biotite plateau cooling POST-

OROGENIC   
177 

719 19.3740 22.9120 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area 

Addaba Mohamed 
Salah pluton 

hornblende-
biotite granite Rb-Sr 552 ± 3 WR isochrone crystallization 

age 
POST-
OROGENIC   178 

720 19.3740 22.9120 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area 

Addaba Mohamed 
Salah pluton 

hornblende-
biotite granite Rb-Sr 547 ± 6 WR isochrone crystallization 

age 
POST-
OROGENIC   178 



 
 

 
 

38 

NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

721 19.2230 22.9120 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area Kangara pluton granite Rb-Sr 554 ± 6 WR isochrone crystallization 

age 
POST-
OROGENIC   

178 

722 19.0930 23.2920 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area 

Kangara-Tushidi  
pluton granite Rb-Sr 528 ± 7 WR isochrone crystallization 

age 
POST-
OROGENIC   

178 

723 19.5680 23.3580 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area Zouma  Stock K-feldspar 

granite Rb-Sr 532 ± 7 WR isochrone crystallization 
age 

POST-
OROGENIC 178 179 

724 19.2810 23.2520 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area Kangara rhyolite rhyolite Rb-Sr 530 ± 7 WR isochrone crystallization 

age 
POST-
OROGENIC   

178 

725 19.2810 23.2520 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area Kangara rhyolite rhyolite Rb-Sr 537 ± 7 WR isochrone crystallization 

age 
POST-
OROGENIC   

178 

726 19.2810 23.2520 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area 

Kangara rhyolitic 
dike rhyolite Rb-Sr 559 ± 35 WR isochrone crystallization 

age 
POST-
OROGENIC   

178 

727 19.2000 23.2700 cop Libya Arabian-
Nubian Shield 

Jabal Eghei 
Area SB dike (K-T) 

silicified 
breccia (fault 
zone) 

Rb-Sr 499 ± 7 WR isochrone crystallization 
age FAULTING   

178 

728 26.4167 22.1667 cop Egypt Arabian-
Nubian Shield 

Gebel Kamil 
Area Gebel Kamil  migmatite Rb-Sr 673 ± 56 WR isochrone metamorphis

m METAMORPHISM   180 

729 41.3400 23.4967   Saudi 
Arabia 

Arabian-
Nubian Shield 

north Harrat 
Kishb Alse-Hairah pluton  granitoid Rb-Sr 567±86 WR isochrone crystallization 

age 
POST-
OROGENIC   181 

730 41.5550 23.4933   Saudi 
Arabia 

Arabian-
Nubian Shield 

north Harrat 
Kishb 

Jabal Abu Aris 
quadrangle tonalite gneiss Rb-Sr 774±101 WR isochrone crystallization 

age ARC   
181 

731 42.6817 23.4467   Saudi 
Arabia 

Arabian-
Nubian Shield 

Numan 
quadrangle Al Bara batholith granite Rb-Sr 571±19 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

732 42.8917 23.6083   Saudi 
Arabia 

Arabian-
Nubian Shield Afif area Afif quarangle  granodiorite Rb-Sr 718±25 WR isochrone crystallization 

age ARC   
181 

733 42.4300 23.9217   Saudi 
Arabia 

Arabian-
Nubian Shield Afif area Jabal al Usaybiyat  syenogranite Rb-Sr 602±9 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

734 43.1583 24.9017   Saudi 
Arabia 

Arabian-
Nubian Shield 

northwest Ad 
Dawadimi Jabal Tukhfah   granite Rb-Sr 563±71 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

735 43.8533 24.7950   Saudi 
Arabia 

Arabian-
Nubian Shield 

northwest Ad 
Dawadimi Jabal Jabalah  granite Rb-Sr 575±7 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

736 45.0700 24.0650   Saudi 
Arabia 

Arabian-
Nubian Shield Marjan area Northern pluton  tonalite to 

quartz diorite Rb-Sr 604±61 WR isochrone crystallization 
age 

POST-
OROGENIC   

181 

737 45.1550 24.0133   Saudi 
Arabia 

Arabian-
Nubian Shield Marjan area Al Mizil pluton  tonalite to 

trondhjemite Rb-Sr 509±157 WR isochrone crystallization 
age 

POST-
OROGENIC   

181 

738 40.0533 21.0217   Saudi 
Arabia 

Arabian-
Nubian Shield 

Wadi Sadiyah 
quadrangle Bir ad Damm  granite gneiss Rb-Sr 542±23 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

739 41.1783 20.8150   Saudi 
Arabia 

Arabian-
Nubian Shield 

Wadi Shuqub 
quadrangle Wadi Dhurah  tonalite Rb-Sr 838±93 WR isochrone crystallization 

age ARC   
181 
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740 44.4517 22.7283   Saudi 
Arabia 

Arabian-
Nubian Shield 

south of 
Halaban Uyaijah granite Rb-Sr 595±15 WR isochrone crystallization 

age 
POST-
OROGENIC   

181 

741 45.0700 24.0650   Saudi 
Arabia 

Arabian-
Nubian Shield Marjan area Northern pluton tonalite K-Ar 600±4 biotite   crystallization 

age 
POST-
OROGENIC   

181 

742 45.0700 24.0650   Saudi 
Arabia 

Arabian-
Nubian Shield Marjan area Northern pluton tonalite K-Ar 601±5 hornblende   crystallization 

age 
POST-
OROGENIC   

181 

743 45.0700 24.0650   Saudi 
Arabia 

Arabian-
Nubian Shield Marjan area Northern pluton Tonalite Ar-Ar 608±5 hornblende isochrone crystallization 

age 
POST-
OROGENIC   

181 

744 36.1280 26.8150 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Zaam group tonalite U-Pb 725±4 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   182 

745 35.8110 27.3920 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Duba complex diorite U-Pb 710±5 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

182 

746 37.0310 26.1880 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Baladiyah complex gneissic 

tonalite U-Pb 676±4 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

182 

747 36.3090 27.0150 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Qazaz complex gneiss Rb-Sr 672±30 WR isochrone crystallization 

age ARC   
182 

748 36.8920 26.2220 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Baladiyah complex granodiorite U-Pb 660±4 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

182 

749 35.6950 27.6830 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Shar complex alkali granite U-Pb 625±5 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age 

POST-
OROGENIC   

182 

750 36.4640 26.4550 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Liban complex monzogranite U-Pb 621±7 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age 

POST-
OROGENIC   

182 

751 35.4320 27.9890 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Sadr complex monzogranite U-Pb 599±5 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age 

POST-
OROGENIC   

182 

752 35.6350 27.9670 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Dabbagh complex alkali granite U-Pb 577±4 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age 

POST-
OROGENIC   

182 

753 35.6950 27.6830 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Shar complex alkali granite Rb-Sr 630±10 WR isochrone crystallization 

age 
POST-
OROGENIC   

182 

754 36.4640 26.4550 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Liban complex monzogranite Rb-Sr 638±10 WR isochrone crystallization 

age 
POST-
OROGENIC   

182 

755 35.4320 27.9890 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Sadr complex monzogranite Rb-Sr 598±30 WR isochrone crystallization 

age 
POST-
OROGENIC   

182 

756 35.6350 27.9670 fm Saudi 
Arabia 

Arabian-
Nubian Shield 

Midyan arc 
basement Dabbagh complex alkali granite Rb-Sr 570±7 WR isochrone crystallization 

age 
POST-
OROGENIC   

182 

757 41.5682 25.6912 cop Saudi 
Arabia 

Arabian-
Nubian Shield 

basement of 
Jifn Basin 

Murdamah 
Rhyolites rhyolite U-Pb 624.9 ±4.2 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age FAULTING   183 

758 41.5741 25.5918 cop Saudi 
Arabia 

Arabian-
Nubian Shield Jifn Basin 

Jibalah Group 
cross-cutting 
volcanics 

felsite dyke U-Pb 576.6 ±5.3 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age FAULTING   183 
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759 36.1920 23.6110 fm Egypt Arabian-
Nubian Shield 

Zabargad 
island Gneiss unit felsic granulite Rb-Sr 655 ± 8 gt-opx-pl-WR isochrone 

HP-HT 
metamorphic 
event 

METAMORPHISM   184 

760 36.1920 23.6110 fm Egypt Arabian-
Nubian Shield 

Zabargad 
island Gneiss unit felsic granulite Sm-Nd 699 ± 34 gt-opx-WR isochrone 

HP-HT 
metamorphic 
event 

METAMORPHISM   184 

761 41.1706 20.8196 cop Saudi 
Arabia 

Arabian-
Nubian Shield 

west-central 
Arabian Shield 

Wadi Shuqub 
quadrangle 

tonalite-quartz 
diorite Rb-Sr 854 ± 10 WR isochrone crystallization 

age ARC   185 

762 41.2740 20.6564 cop Saudi 
Arabia 

Arabian-
Nubian Shield 

west-central 
Arabian Shield 

Wadi Shuqub 
quadrangle 

diorite-tonalite 
stock Rb-Sr 815 ± 13 WR isochrone crystallization 

age ARC   
185 

763 41.2245 20.7014 cop Saudi 
Arabia 

Arabian-
Nubian Shield 

west-central 
Arabian Shield Gabalat area biotite-granite Rb-Sr 552 ±20 WR isochrone crystallization 

age 
POST-
OROGENIC   

185 

764 39.5909 21.3321 cop Saudi 
Arabia 

Arabian-
Nubian Shield 

Jeddah-
Makkah 
Region 

Bahrah 
Granodiorite-
Granite Complex 

granite-
granodiorite Rb-Sr 665 ± 12 WR isochrone crystallization 

age ARC   
185 

765 33.8362 17.8215 cop Sudan Arabian-
Nubian Shield 

NE Bayuda 
Desert Abu Harik Complex aplite, granite, 

granodiorite Rb-Sr 898 ±51 WR isochrone crystallization 
age ARC   186 

766 33.3407 19.3516 cop Sudan Arabian-
Nubian Shield 

NE Bayuda 
Desert 

El Koro Volcanic 
Series 

volcaniclastic 
agglomerate Rb-Sr 800 ± 83 WR isochrone crystallization 

age ARC   
186 

767 33.2904 19.4803 cop Sudan Arabian-
Nubian Shield 

NE Bayuda 
Desert Diefallab Granite biotite granites Rb-Sr 678 ± 43 WR isochrone crystallization 

age ARC   
186 

768 33.0678 19.5118 cop Sudan Arabian-
Nubian Shield 

NE Bayuda 
Desert Shallal Granite biotite granites Rb-Sr 549 ± 12 WR isochrone crystallization 

age 
POST-
OROGENIC   

186 

769 43.4930 17.9590 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Talhah  tonalite gneiss U-Pb 732±3 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   187 

770 43.2430 18.0330 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Suwaydah  tonalite gneiss U-Pb 729±3 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

187 

771 43.4500 18.3680 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Wadi Arin  tonalite U-Pb 674±6 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

187 

772 43.2430 18.7140 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Mahda  two -mica 
granite U-Pb 670±6 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   

187 

773 42.6540 18.2470 fm Saudi 
Arabia Arabian Shield Hijah-Asir belt Khamis Mushayt  quartz diorite U-Pb 667±4 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

774 43.2500 18.2760 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Hijrat  trondhjemite 
gneiss U-Pb 657±3 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

775 42.8140 18.3000 fm Saudi 
Arabia Arabian Shield Hijah-Asir belt Khamis Mushayt  granodiorite 

gneiss U-Pb 654±7 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

776 43.2240 18.3300 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Al Ar  tonalite gneiss 
(?) U-Pb 644±3 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

777 43.9870 18.4150 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Wadi Makhdhul  quartz diorite U-Pb 642±5 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 
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778 44.1140 18.0390 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Wadi Simlal  quartz diorite U-Pb 641±2 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

779 43.6430 18.0220 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Jabal Tharwah biotite 
monzogranite U-Pb 641±10 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

780 44.4860 17.5900 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt A'ashiba quartz diorite gneiss U-Pb 640±3 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

781 43.0070 18.2450 fm Saudi 
Arabia Arabian Shield Nabitah 

erogenic belt Tindahah  biotite 
monzogranite U-Pb 635±15 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   

187 

782 43.0983 17.3215   Saudi 
Arabia Arabian Shield Nabitah Mobile 

Belt Tayyah Belt granitic dyke U-Pb 645.8 ±1.7 zircon SIMS crystallization 
age SYN-OROGENIC   188 

783 40.2625 22.3601   Saudi 
Arabia Arabian Shield Makkah Suite Asir gabbro/tonalite U-Pb 845.6±4.9 zircon SIMS crystallization 

age ARC   
188 

784 40.4546 22.4483   Saudi 
Arabia Arabian Shield Al Hawiyah 

Suite Asir granite U-Pb 591.9±5.2 zircon SIMS crystallization 
age EXTENSION   

188 

785 42.7515 21.3362   Saudi 
Arabia Arabian Shield Kawr Suite   Asir alkali granite U-Pb 611.7±6.5 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

786 42.7515 21.3362   Saudi 
Arabia Arabian Shield Kawr Suite   Asir alkali granite U-Pb 60±128 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

787 42.8330 19.4527   Saudi 
Arabia Arabian Shield Wadbah  Suite   Asir alkali granite U-Pb 615.9±4.9 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

788 42.9957 19.4872   Saudi 
Arabia Arabian Shield Ibn Hashbal 

Suite Asir alkali granite U-Pb 617.6±5.2 zircon SIMS crystallization 
age 

POST-
OROGENIC   

188 

789 44.3014 20.3945   Saudi 
Arabia Arabian Shield Al Hafoor 

Suite Tathlith alkali granite U-Pb 636±4 zircon SIMS crystallization 
age 

POST-
OROGENIC   

188 

790 43.8561 21.3037   Saudi 
Arabia Arabian Shield Haml Suite  Afif quartz-

monzonite U-Pb 608.6±8.1 zircon SIMS crystallization 
age 

POST-
OROGENIC   

188 

791 43.1950 23.8277   Saudi 
Arabia Arabian Shield 

Al 
Khushaymiyah 
Suite 

Afif quartz-
monzonite U-Pb 601.2±5.2 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

792 44.3613 24.3788   Saudi 
Arabia Arabian Shield Ar Ruwaydah 

Suit Ad Dawadimi granite U-Pb 611±6.5 zircon SIMS crystallization 
age 

POST-
OROGENIC   

188 

793 44.6892 23.7289   Saudi 
Arabia Arabian Shield Najirah 

Granite Ad Dawadimi granite/alkali 
granite U-Pb 607±7.9 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

794 43.7863 25.1323   Saudi 
Arabia Arabian Shield Malik Granite Ad Dawadimi leucogranite U-Pb 599.4±5.1 zircon SIMS crystallization 

age EXTENSION   
188 

795 41.2996 27.0623   Saudi 
Arabia Arabian Shield Idah Suite   Ha’il alkali granite U-Pb 605.8±5.9 zircon SIMS crystallization 

age 
POST-
OROGENIC   

188 

796 35.3368 28.7423   Saudi 
Arabia Arabian Shield Al Bad Granite 

Suite Midyan alkali granite U-Pb 597.4±4.8 zircon SIMS crystallization 
age EXTENSION   

188 

797 38.3566 24.4104   Saudi 
Arabia Arabian Shield Jar-Salajah 

Complex Hijaz granodiorite U-Pb 709.5±8.4 zircon SIMS crystallization 
age ARC   

188 
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798 38.4931 25.1915   Saudi 
Arabia Arabian Shield Mardabah 

Complex Hijaz syenite U-Pb 525.6±4.7 zircon SIMS crystallization 
age 

POST-
OROGENIC   

188 

799 38.4121 24.2981   Saudi 
Arabia Arabian Shield Admar Suite   Hijaz syenite U-Pb 599.2±3.8 zircon SIMS crystallization 

age EXTENSION   
188 

800 38.7527 23.7609   Saudi 
Arabia Arabian Shield Subh Suite  Hijaz rhyolite U-Pb 698.7±5.5 zircon SIMS crystallization 

age ARC   
188 

801 38.7806 23.7452   Saudi 
Arabia Arabian Shield Shufayyah 

Comple Hijaz granodiorite/to
nalite U-Pb 715.4±3.6 zircon SIMS crystallization 

age ARC   
188 

802 21.2990 29.2810 fm Libya Saharan  Central Syrte 
Basin ? 

rhyolitic 
volcanic 
breccia 

K-Ar 470 feldspar ? cooling age EXTENSION?   189 

803 19.9390 28.4280 fm Libya Saharan  Central Syrte 
Basin ? hornblende-

biotite diorite K-Ar 553 pyroxene ? crystallization 
age ARC?   

189 

804 22.7070 29.5630 fm Libya Saharan  Central Syrte 
Basin ? pink muscovite 

granite K-Ar 603 muscovite ? cooling age ARC?   
189 

805 22.7070 29.5630 fm Libya Saharan  Central Syrte 
Basin ? pink muscovite 

granite K-Ar 580 muscovite ? cooling age ARC?   
189 

806 21.7340 27.5080 fm Libya Saharan  Central Syrte 
Basin ? biotite  granite K-Ar 558 WR ? crystallization 

age ?   
189 

807 22.5650 27.6290 fm Libya Saharan  Central Syrte 
Basin ? biotite  granite K-Ar 557 WR ? crystallization 

age ?   
189 

808 22.0060 28.3310 fm Libya Saharan  Central Syrte 
Basin ? andesite K-Ar 512 WR ? crystallization 

age ?   
189 

809 18.9470 26.2820 fm Libya Saharan  Central Syrte 
Basin ? granite Rb-Sr 508 biotite isochrone crystallization 

age ?   189 

810 21.6660 26.7390 fm Libya Saharan  Central Syrte 
Basin ? quartz-biotite 

granulite K-Ar 535 WR ? 
HT 
metamorphis
m? 

METAMORPHISM   
189 

811 23.7850 28.6450 fm Libya Saharan  Central Syrte 
Basin ? trachyte K-Ar 554 WR ? crystallization 

age ?   
189 

812 21.1680 29.1100 fm Libya Saharan  Central Syrte 
Basin ? granite Rb-Sr 560 WR isochrone crystallization 

age ?   
189 

813 17.8210 29.4260 fm Libya Saharan  Central Syrte 
Basin ? chlorite- 

sericite phyllite Rb-Sr 550 WR isochrone crystallization 
age ?   

189 

814 19.3140 27.5850 fm Libya Saharan  Central Syrte 
Basin ? granite K-Ar 501 biotite ? crystallization 

age ?   
189 

815 22.6460 29.0570 fm Libya Saharan  Central Syrte 
Basin ? andesite, pink Rb-Sr 453 WR isochrone crystallization 

age ?   
189 

816 21.4430 29.1310 fm Libya Saharan  Central Syrte 
Basin ? biotite  granite K-Ar 508 biotite ? crystallization 

age ?   
189 

817 20.6730 28.3840 fm Libya Saharan  Central Syrte 
Basin ? granite K-Ar 450 WR ? crystallization 

age ?   
189 

818 21.5640 29.1480 fm Libya Saharan  Central Syrte 
Basin ? granite K-Ar 459 biotite ? crystallization 

age ?   
189 
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819 21.4010 28.4190 fm Libya Saharan  Central Syrte 
Basin ? granite K-Ar 490 WR ? crystallization 

age ?   
189 

820 20.7940 27.6840 fm Libya Saharan  Central Syrte 
Basin ? diorite K-Ar 663 WR ? crystallization 

age ?   
189 

821 21.5170 28.4380 fm Libya Saharan  Central Syrte 
Basin ? diorite K-Ar 500 WR ? crystallization 

age ?   
189 

822 21.1280 29.3170 fm Libya Saharan  Central Syrte 
Basin ? trachyte Rb-Sr 487 WR isochrone crystallization 

age ?   
189 

823 20.3500 28.0980 fm Libya Saharan  Central Syrte 
Basin ? dacite-

porohyry K-Ar 447 feldspar ? crystallization 
age ?   

189 

824 13.9008 28.1392 fm Libya Saharan  Central Syrte 
Basin ? muscovite 

granite Rb-Sr 595 WR isochrone crystallization 
age ?   

189 

825 35.4540 8.9458   Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain Ganjii granitoid monzogranite U-Pb 584 ± 10 zircon SHIRIMP II crystallization 

age RIFTING   190 

826 36.1551 9.0311   Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain Didesa River K-feldspar-rich 

granite U-Pb 653 ± 12 zircon SHIRIMP II crystallization 
age SC   

190 

827 36.1551 9.0311   Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain Didesa River 

quartzo-
feldspathic 
gneiss 

U-Pb 794 ± 30 zircon SHIRIMP II crystallization 
age PRC   

190 

828 35.6250 9.1657   Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain 

Ethiopian Road 
Authority Quarry 

hornblende + 
biotite tonalite U-Pb 841 ± 8 zircon SHIRIMP II crystallization 

age PRC   
190 

829 35.6250 9.1657   Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain 

Ethiopian Road 
Authority Quarry felsic granite U-Pb 827 ± 17 zircon SHIRIMP II crystallization 

age PRC   
190 

830 35.4390 9.1380 fm Ethiopia Arabian 
Nubian Shield 

Didesa 
Domain 

Gneiss and 
migmatites schist Ar-Ar 551.6±2.2 muscovite total fusion  cooling age METAMORPHISM   191 

831 38.6400 3.8270 fm Ethiopia Arabian–
Nubian Shield 

Moyale–Sololo 
granite-gneiss 
complex 

Metoarbasebat 
granite granite U-Pb 526±5 zircon SHIRIMP II crystallization 

age 
POST-
OROGENIC   192 

832 38.7750 6.1000 fm Ethiopia Arabian–
Nubian Shield 

Adola 
granitegneiss 
complex 

Meleka granodiorite granodiorite U-Pb 560±8 zircon SHIRIMP II crystallization 
age ARC   

192 

833 38.6350 5.1940 fm Ethiopia Arabian–
Nubian Shield 

Megado 
ophiolitic fold 
and thrust belt 

Digati diorite gneiss diorite gneiss U-Pb 570±7 zircon SHIRIMP II crystallization 
age ARC   

192 

834 39.2920 5.9590 fm Ethiopia Arabian–
Nubian Shield 

Adola 
granitegneiss 
complex 

Wadera 
megacrystic diorite 
gneiss 

diorite gneiss U-Pb 579±5 zircon SHIRIMP II crystallization 
age ARC   

192 

835 39.3630 5.9640 fm Ethiopia Arabian–
Nubian Shield 

Adola 
granitegneiss 
complex 

Wadera deformed 
granite dyke granite dyke U-Pb 576±7 zircon SHIRIMP II crystallization 

age ARC   

192 
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836 39.1510 3.6330 fm Ethiopia Arabian–
Nubian Shield 

Megado 
ophiolitic fold 
and thrust belt 

Moyale granodiorite granodiorite U-Pb 666±5 zircon SHIRIMP II crystallization 
age ARC   

192 

837 39.2820 4.6750 fm Ethiopia Arabian–
Nubian Shield 

Adola 
granitegneiss 
complex 

Melka Guba 
megacrystic diorite 
gneiss 

diorite gneiss U-Pb 778 ±23 zircon SHIRIMP II crystallization 
age ARC   

192 

838 39.4650 4.9170 fm Ethiopia Arabian–
Nubian Shield Bulbul Belt Bulbul mylonitic 

diorite 
mylonitic 
diorite U-Pb 876±7 zircon SHIRIMP II crystallization 

age ARC   
192 

839 38.6400 3.8270 fm Ethiopia Arabian–
Nubian Shield 

Moyale–Sololo 
granite-gneiss 
complex 

Metoarbasebat 
granite granite Ar-Ar 511±4 hornblende Laser probe cooling age METAMORPHISM   

192 

840 38.7750 6.1000 fm Ethiopia Arabian–
Nubian Shield 

Adola 
granitegneiss 
complex 

Meleka granodiorite granodiorite Ar-Ar 512±4 biotite Laser probe cooling age METAMORPHISM   

192 

841 38.6350 5.1940 fm Ethiopia Arabian–
Nubian Shield 

Megado 
ophiolitic fold 
and thrust belt 

Digati diorite gneiss diorite gneiss Ar-Ar 502±4 biotite Laser probe cooling age METAMORPHISM   

192 

842 39.4650 4.9170 fm Ethiopia Arabian–
Nubian Shield Bulbul Belt Bulbul mylonitic 

diorite 
mylonitic 
diorite Ar-Ar 495±5 biotite Laser probe cooling age METAMORPHISM   

192 

843 39.6182 13.9456 fm Ethiopia Arabian–
Nubian Shield Tigrai Tsaliet Group sill U-Pb 775.9±6.5 zircon SHIRIMP 

RG 
crystallization 
age OROGENIC   192 

844 38.9686 14.0497 fm Ethiopia Arabian–
Nubian Shield Tigrai Mai Kenetal granite  granit U-Pb 612.3±5.7 zircon SHIRIMP 

RG 
crystallization 
age 

POST-
OROGENIC   193 

845 39.4153 13.8902 fm Ethiopia Arabian–
Nubian Shield Tigrai Tsaliet Granitoid aplite granite  U-Pb 784.2±14.1 zircon SHIRIMP 

RG 
crystallization 
age OROGENIC   193 

846 38.0630 14.7410 fm Ethiopia Arabian–
Nubian Shield Axum area Azeho Granitoid granitoid Sm-Nd 763 ±24 WR isochrone crystallization 

age SYN-OROGENIC   194 

847 38.3610 14.3900 fm Ethiopia Arabian–
Nubian Shield Axum area Deset Granitoid granitoid U-Pb 757±30 zircon CHIME crystallization 

age SYN-OROGENIC   
194 

848 38.6490 14.2770 fm Ethiopia Arabian–
Nubian Shield Axum area Chila Granitoid granitoid U-Pb 806 ±21 zircon CHIME crystallization 

age SYN-OROGENIC   
194 

849 38.8060 14.3180 fm Ethiopia Arabian–
Nubian Shield Axum area Rama Granitoid granitoid Sm-Nd 793±51 biotite-

hornblende isochrone crystallization 
age SYN-OROGENIC   

194 

850 39.5900 15.3110 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 586 ± 6 hornblende plateau cooling age METAMORPHISM   195 

851 39.5840 15.3220 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 565 ± 7 hornblende plateau cooling age METAMORPHISM   195 
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852 39.5010 15.2880 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 572 ± 7 hornblende plateau cooling age METAMORPHISM   

195 

853 39.5160 15.2840 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 579 ± 5 hornblende plateau cooling age METAMORPHISM   

195 

854 39.3940 15.5100 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
quartzo-
feldspathic 
gneisses 

Ar-Ar 563 ± 5 muscovite plateau cooling age METAMORPHISM   

195 

855 39.5750 15.3040 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
quartzo-
feldspathic 
gneisses 

Ar-Ar 576 ± 6 muscovite plateau cooling age METAMORPHISM   

195 

856 39.4570 15.3230 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 594 ± 6 hornblende plateau cooling age METAMORPHISM   

195 

857 39.4410 15.3870 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 583 ± 5 hornblende plateau cooling age METAMORPHISM   

195 

858 39.4130 15.5120 fm Eritrea Arabian–
Nubian Shield Eastern Eritrea Ghedem domain 

mylonites 

mylonitised 
titanite-bearing 
amphibole 
gneisses 

Ar-Ar 572 ± 6 hornblende plateau cooling age METAMORPHISM   

195 

859 36.3506 10.6036   Ethiopia Arabian–
Nubian Shield 

Kilaj–
Wembera area Kilaj metadolerite U-Pb 866±20 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age PRE-OROGENIC   196 

860 34.9011 10.6822   Ethiopia Arabian–
Nubian Shield 

Kilaj–
Wembera area Duksi granitoid U-Pb 699±2 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   196 

861 35.9531 10.5208   Ethiopia Arabian–
Nubian Shield 

Kilaj–
Wembera area Dogi granitoid U-Pb 651±5 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age SYN-OROGENIC   196 

862 34.7970 8.1710 cop Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Baro domain orthogneiss U-Pb 798± 12 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   197 

863 35.8990 9.2320 cop Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Geba domain orthogneiss U-Pb 811 +24/−25 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   197 

864 39.5440 13.9390 fm Ethiopia Arabian–
Nubian Shield 

Northern 
Ethiopia Negash pluton monzogranite U-Pb 608± 7 zircon SIMS crystallization 

age 
POST-
OROGENIC   198 



 
 

 
 

46 

NO LON LAT ORG.
* COUNTRY TECTONIC 

DIVISION UNIT UNIT NAME ROCK METHOD AGE (Ma) MINERAL AGETYPE MEANING TECTONIC 
ENVIRONMENT 

CROSRE
F ORGREF 

865 34.8167 8.1833   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Baro granite  granite Rb-Sr 759 ± 18 WR isochrone crystallization 
age SYN-OROGENIC   199 

866 34.9333 8.1833   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Birbir west quartz diorite U-Pb 828 +9/-2 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age PRE-OROGENIC   

199 

867 35.0167 8.3333   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Goma granodiorite U-Pb 814 ± 2 zircon 
ID-TIMS 
(upper 
intercept) 

crystallization 
age PRE-OROGENIC   

199 

868 35.0333 8.4000   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Mao granite U-Pb 541 +10/-16 zircon 
ID-TIMS 
(lower 
intercept) 

crystallization 
age 

POST-
OROGENIC   

199 

869 34.9000 8.2167   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Bonga quartz 
monzonite U-Pb 571 +11/—3 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age 

POST-
OROGENIC   

199 

870 34.9333 8.1833   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Birbir west quartz diorite Rb-Sr 632 ± 8 WR isochrone crystallization 
age 

POST-
OROGENIC   

199 

871 35.0333 8.4000   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Mao granite Rb-Sr 552 ± 41 WR isochrone crystallization 
age 

POST-
OROGENIC   

199 

872 34.9000 8.2167   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Bonga quartz 
monzonite Rb-Sr 540 ± 10 WR isochrone crystallization 

age 
POST-
OROGENIC   

199 

873 39.1042 14.2743   Ethiopia Arabian–
Nubian Shield 

Northern 
Ethiopia 

Aksum–Adigrat 
road red granite Ar-Ar 600.3±10.7 biotite plateau cooling age 

(magmatism) OROGENIC   199 

874 39.5530 13.8830 fm Ethiopia Arabian–
Nubian Shield 

Northern 
Ethiopia South Adigrat red granite Ar-Ar 663.7±14.0 biotite plateau cooling age 

(magmatism) OROGENIC   
200 

875 39.5530 13.8830 fm Ethiopia Arabian–
Nubian Shield 

Northern 
Ethiopia South Adigrat tonalite Ar-Ar 665.8±13.0 biotite plateau cooling age 

(magmatism) OROGENIC   
200 

876 39.5530 13.8830 fm Ethiopia Arabian–
Nubian Shield 

Northern 
Ethiopia South Adigrat tonalite Ar-Ar 647.2±13.0 biotite plateau cooling age 

(magmatism) OROGENIC   
200 

877 38.8101 14.3434   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian North Aksum metagranodiori

te Ar-Ar 736.6±12.8 biotite plateau 
cooling age 
(metamorphis
m) 

METAMORPHISM   
200 

878 36.6550 10.0000 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian West Debre Markos leucogranite Ar-Ar 594.0±10.7 muscovite plateau cooling age 

(magmatism) OROGENIC   
200 

879 36.4980 9.1010 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian North Nekemte augen gneiss Ar-Ar 564.5±10.2 biotite plateau 

cooling age 
(metamorphis
m) 

METAMORPHISM   
200 

880 39.1960 5.9140 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian Dodola red granite Ar-Ar 518.3±11.5 muscovite plateau cooling age 

(magmatism) OROGENIC   
200 

881 39.1480 4.7800 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian Dodola granite Ar-Ar 542.3±11.9 muscovite plateau cooling age 

(magmatism) OROGENIC   
200 

882 39.9667 4.1500   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian El Der hornblende-

biotite gneiss  K-Ar 739 ±14 biotite   
cooling age 
(metamorphis
m) 

METAMORPHISM   201 

883 39.9667 4.1500   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian El Der Amphlbolite K-Ar 637 ± 20 WR   crystallization 

age OROGENIC   
201 

884 39.0500 3.5333   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian Moyale  blotite quartz-

diorite K-Ar 517 ± 9 biotite   cooling age 
(magmatism) OROGENIC   

201 
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885 39.2667 4.8500   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian Dawa Parma  river biotite augen-

gneiss K-Ar 607 ± 5 biotite   
cooling age 
(metamorphis
m) 

METAMORPHISM   
201 

886 39.5167 5.0667   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian SW of Negheili hornblende 

gneiss   K-Ar 615± 67 hornblende   
cooling age 
(metamorphis
m) 

METAMORPHISM   
201 

887 39.4500 4.9667   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian SW of Negheili hornblende-

chlorlte gneiss  K-Ar 625 ± 47 hornblende   
cooling age 
(metamorphis
m) 

METAMORPHISM   
201 

888 39.4000 4.8667   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian SW of Negheili muscovite 

gneiss  K-Ar 492 ± 4 muscovite   
cooling age 
(metamorphis
m) 

METAMORPHISM   
201 

889 42.6500 9.2500   Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian E  of Harar 

muscovite-
quartz 
pegmatite 

K-Ar 569 ± 35 muscovite   cooling age 
(magmatism) OROGENIC   

201 

890 39.3910 13.9350 fm Ethiopia Arabian–
Nubian Shield Tigrai Hauzien Pluton granite Pb-Pb 613.4 ± 0.9 zircon evaporation crystallization 

age 
POST-
OROGENIC   202 

891 39.5300 13.9200 fm Ethiopia Arabian–
Nubian Shield Tigrai Negash Pluton granodiorite Pb-Pb 606.0 ± 0.9 zircon evaporation crystallization 

age 
POST-
OROGENIC   202 

892 38.4030 16.6710 cop Eritrea Arabian–
Nubian Shield Nakfa area Wogret granite granite Pb-Pb 622± 1 zircon evaporation crystallization 

age OROGENIC   203 

893 38.4570 16.6630 nc Eritrea Arabian–
Nubian Shield Nakfa area Nakfa intrusives syenite U-Pb 628 ±4 zircon evaporation crystallization 

age FAULTING   203 

894 38.4140 16.6670 fm Eritrea Arabian–
Nubian Shield Nakfa area Metasedimentary 

unit metarhyolite U-Pb 854 ±3 Ma zircon SHRIMP crystallization 
age ARC   204 

895 37.4550 14.7680 fm Eritrea Arabian–
Nubian Shield Augaro Area Dukambia Granite granite Pb-Pb 849±20 zircon evaporation crystallization 

age ARC   205 

896 37.3720 14.7550 fm Eritrea Arabian–
Nubian Shield Augaro Area Adi Berbere Granite granite U-Pb 849±26 zircon 

ID-TIMS 
(upper 
intercept) 

crystallization 
age ARC   205 

897 35.6140 9.0270 fm Ethiopia Arabian–
Nubian Shield Wallagga area Ganjii granitoids monzogranite Pb-Pb 622±7 zircon evaporation crystallization 

age RIFTING   206 

898 36.6670 9.6710 fm Ethiopia Arabian–
Nubian Shield Wallagga area Guttin granitoids 

K-feldspar 
megacrystic 
granite 

U-Pb 730±2 zircon 
ID-TIMS 
(concordia 
age) 

crystallization 
age OROGENIC   

206 

899 35.9600 9.0240 fm Ethiopia Arabian–
Nubian Shield Wallagga area Suqii-Wagga 

granitoids 
two-mica 
granite Pb-Pb 698±27 zircon evaporation crystallization 

age OROGENIC   
206 

900 35.7600 9.2440 fm Ethiopia Arabian–
Nubian Shield Wallagga area Ujjukka granitoids granite and 

granodiorite Pb-Pb 815±5 zircon evaporation crystallization 
age ARC   

206 

901 35.6140 9.0270 fm Ethiopia Arabian–
Nubian Shield Wallagga area Ganjii granitoids monzogranite U-Pb 623±3 zircon 

ID-TIMS 
(lower 
intercept) 

crystallization 
age RIFTING   

206 

902 35.4042 9.1629   Ethiopia 
Western 
Ethiopian 
Shield 

Ghimbi-Nedjo Wayu Meni olivine gabbro U-Pb 778.1 ± 6.3 zircon SHRIMP crystallization 
age OPHIOLITE   207 

903 35.5054 9.6491   Ethiopia 
Western 
Ethiopian 
Shield 

Ghimbi-Nedjo Senbet Dura hornblende 
diorite U-Pb 787.7 ± 8.8 zircon SHRIMP crystallization 

age ARC   207 
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904 35.5722 9.5518   Ethiopia 
Western 
Ethiopian 
Shield 

Ghimbi-Nedjo Gebeya Kemisa pyroxene 
diorite U-Pb 794.3 ± 9.4 zircon SHRIMP crystallization 

age ARC   
207 

905 35.8084 9.4507   Ethiopia 
Western 
Ethiopian 
Shield 

Ghimbi-Nedjo Kemashi hornblende 
diorite U-Pb 856.3 ± 9.8 zircon SHRIMP crystallization 

age OPHIOLITE   
207 

906 35.5054 9.6491   Ethiopia 
Western 
Ethiopian 
Shield 

Ghimbi-Nedjo Bikilal-Ghimbi hornblende 
gabbro U-Pb 846.0 ± 7.6 zircon SHRIMP crystallization 

age OPHIOLITE   
207 

907 35.7400 9.1010 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Homa granitic 
gneisses 

peralkaline 
granitic gneiss U-Pb 778 ± 49 zircon SHRIMP II crystallization 

age ARC   208 

908 35.7370 9.0880 fm Ethiopia Arabian–
Nubian Shield 

Western 
Ethiopian 
Shield 

Homa granitic 
gneisses 

leucocratic 
granitic gneiss U-Pb 776 ± 12 zircon SHRIMP II crystallization 

age ARC   208 

909 37.9360 14.0670 fm Ethiopia 
Western 
Ethiopian 
Shield 

Tigray 
basement 

Tsaliet and 
Tembien group granite U-Pb 627.5±1.1 zircon ID-TIMS crystallization 

age ARC   209 

910 37.9730 14.1270 fm Ethiopia 
Western 
Ethiopian 
Shield 

Tigray 
basement 

Tsaliet and 
Tembien group granite U-Pb 624.24±0.6 zircon ID-TIMS crystallization 

age ARC   
209 

911 38.1670 14.1670 fm Ethiopia 
Western 
Ethiopian 
Shield 

Tigray 
basement 

Tsaliet and 
Tembien group granite U-Pb 610.7 ± 1.1 zircon ID-TIMS crystallization 

age ARC   
209 

912 33.4986 18.7070   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Rahaba-Absol 
Terrane 

porphyroblasti
c biotite 
metagranite 

U-Pb 815±5 zircon LA-SF-ICP-
MS 

crystallization 
age ARC   

210 

913 33.3919 18.6439   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Rahaba-Absol 
Terrane 

porphyroblasti
c 
quartzfeldspat
hic 
metagranite 

U-Pb 914.1±5.5 zircon LA-SF-ICP-
MS 

crystallization 
age RIFTING   

210 

914 33.1526 18.5344   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Rahaba-Absol 
Terrane 

porphyroblasti
c biotite-
muscovite 
metagranite 

U-Pb 912±4 zircon LA-SF-ICP-
MS 

crystallization 
age RIFTING   

210 

915 33.4044 18.6095   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Rahaba-Absol 
Terrane 

meta-
monzodiorite U-Pb 909±9 zircon LA-SF-ICP-

MS 
crystallization 
age RIFTING   

210 

916 33.5704 18.7181   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

biotite 
metagranite U-Pb 794 ± 15 zircon LA-SF-ICP-

MS 
crystallization 
age ARC   

210 

917 33.5537 18.7356   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

medium-
grained 
metagranite 

U-Pb 813 ± 4 zircon LA-SF-ICP-
MS 

crystallization 
age ARC   

210 

918 33.6650 18.7318   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

meta-quartz-
monzonite U-Pb 810 ± 10 zircon LA-SF-ICP-

MS 
crystallization 
age ARC   

210 

919 33.6614 18.2990   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

medium-
grained 
metagranite 

U-Pb 808 ± 5 zircon LA-SF-ICP-
MS 

crystallization 
age ARC   

210 

920 33.6334 18.6386   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

medium-
grained 
metagranite 

U-Pb 799 ± 16 zircon LA-SF-ICP-
MS 

crystallization 
age ARC   

210 
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921 33.4863 18.5612   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

biotite 
metagranite U-Pb 783 ± 13 zircon LA-SF-ICP-

MS 
crystallization 
age ARC   

210 

922 33.5894 18.7427   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

biotite 
metagranite U-Pb 700 ± 7 zircon LA-SF-ICP-

MS 
crystallization 
age ARC   

210 

923 33.5177 18.3294   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

alkali 
metagranite U-Pb 645.3±5.4 zircon LA-SF-ICP-

MS 
crystallization 
age ARC   

210 

924 33.3879 18.4453   Sudan Arabian–
Nubian Shield 

Bayuda 
Terrane 

Abu Harik and 
Kurmut Terranes 

phorphyritic 
meta-quartz-
monzonite 

U-Pb 630±4 zircon LA-SF-ICP-
MS 

crystallization 
age ARC   

210 

925 31.4140 21.6620 fm Sudan Arabian–
Nubian Shield 

Northern 
Sudan Wadi Halfa 

felsic 
metavolcanic 
rocks 

Rb-Sr 655 ±20 WR isochrone crystallization 
age ARC   211 

926 31.3830 21.5890 fm Sudan Arabian–
Nubian Shield 

Northern 
Sudan Wadi Halfa alkali granites Rb-Sr 530 ±10 WR isochrone crystallization 

age RIFTING   
211 

927 30.9610 21.3760 fm Sudan Arabian–
Nubian Shield 

Northern 
Sudan Wadi Halfa orthogneiss Pb-Pb 719± 14 zircon evaporation crystallization 

age ARC   
211 

928 34.1660 28.6413   Egypt Arabian–
Nubian Shield Sinai Wadi Zaghra diorite U-Pb 614 ± 4 zircon LA-ICP-MS crystallization 

age RIFTING   212 

929 34.1662 28.6413   Egypt Arabian–
Nubian Shield Sinai Wadi Zaghra diorite U-Pb 631 ± 4 zircon LA-ICP-MS crystallization 

age RIFTING   
212 

930 34.1807 28.6333   Egypt Arabian–
Nubian Shield Sinai Wadi Zaghra mozogranite U-Pb 605 ± 7 zircon LA-ICP-MS crystallization 

age RIFTING   
212 

931 34.1764 28.6363   Egypt Arabian–
Nubian Shield Sinai Wadi Zaghra granite U-Pb 622 ± 6 zircon LA-ICP-MS crystallization 

age RIFTING   
212 

932 34.0790 28.7570   Egypt Arabian–
Nubian Shield Sinai 

Sa’al volcano-
sedimentary 
complex 

ash-fall U-Pb 1028 ± 5 zircon SIMS crystallization 
age ARC   213 

933 34.0810 28.7520   Egypt Arabian–
Nubian Shield Sinai 

Sa’al volcano-
sedimentary 
complex 

ash-fall U-Pb 1031 ± 5 zircon SIMS crystallization 
age ARC   

213 

934 34.0920 28.7370   Egypt Arabian–
Nubian Shield Sinai 

Sa’al volcano-
sedimentary 
complex 

ash-fl ow U-Pb 1110 ± 6 zircon SIMS crystallization 
age ARC   

213 

935 34.0960 28.7440   Egypt Arabian–
Nubian Shield Sinai 

Sa’al volcano-
sedimentary 
complex 

gabbro Sill U-Pb 1017 ± 5 zircon SIMS crystallization 
age ARC   

213 

936 34.2070 28.7580   Egypt Arabian–
Nubian Shield Sinai 

Sa’al volcano-
sedimentary 
complex 

quartz 
Monzonite U-Pb 819 ± 4 zircon SIMS crystallization 

age ARC   
213 

Unit and Unit names were directly taken from the sources, provided by authors themselves.                
Gray shaded data were not taken into any concideration because of their high errorrs (>10%).                
*Coordinates provided by the authors if there is no indication next to the coordinates                 
cop: center of pluton (unit, formation etc.). Coordinate is taken from the center of the unit (that can be recognized in a general map) when coordinate is not provided;            
fm: from map. Coordinate is extracted from rectification of the maps provided;                 
fl: list of the ages including coordinates provided.                
Note: Although it is too small for the resolution of this study, different coordinate systems used in different countries can cause a deviation on the coordinates extracted from rectified maps (generally < 12 km).       
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Table S2. The rock content of the main nine accidental units of the Saharides and their brief 
descriptions. The data were gathered chiefly from the following: references 214, 215, 216, 217, 
218, 68, 219, 220, 221, 222, 180,158, 223, 224, 225, 226, 227, 228, 229, 230, 21, 231, 232, 233, 
234, 235, 236, 237, 121, 238, 18, 138, 239, 240, 95, 205, 157, 241, 242, 126, 243, 193, 122, 123, 
244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258,156, 259, 260, 261, 
262, 263, 264, 265, 266, 267, 268, 269. We have taken the rock descriptions in certain cases 
verbatim from portions of texts of the papers cited above with a view to facilitate comparison with 
our sources. What is not cited here is the older literature we consulted, especially in languages 
other than English, in cases it is superseded or just repeated by newer work. 

Name Age Brief Description Interpretation 
I. Bayuda-Atbay Unit 

Al Hawiyah 
granite suite 

lower 
Ediacaran 

The exposures are undeformed, discordant plutons, which are 
made of monzogranite and syenogranite with transitions to 
alkali-feldspar granite and granodiorite. The members of the 
unit are Turabah granite, Layyah complex, Rahwah granite and 
others. 

Magmatic arc 

Younger 
granites 

lower 
Ediacaran Pink to red granites of lower Ediacaran age. Magmatic arc 

Fatima Group Cryogenian 

Basal polymict conglomerate overlain by a volcanic and 
sedimentary assemblage that includes rhyolitic breccia, tuff, 
and ignimbrite, basalt, arkosic sandstone, tuffaceous sandstone, 
shale, limestone, and conglomerate. 

Forearc basin 

Samd tonalite Cryogenian The unit is an elliptical pluton made of tonalite, which is 
weakly foliated and slightly metamorphosed.  Magmatic arc 

Nu'man 
Complex Cryogenian 

Consists of biotite monzogranite and hornblende-biotite 
monzogranite to granodiorite orhogneiss and subordinate 
massive granite.  

Magmatic arc 

Older granites Cryogenian Grey grenites of Cryogenian age. Magmatic arc 

Homogar 
Series Cryogenian 

This is mainly made of weakly metamorphosed volcanic rocks 
and includes gabbro, granite and syenite intrusions. The series 
is more than 1 km thick. The lower age limit of the Homogar is 
marked by the angular unconformity between the Homogar and 
Nafirdeib series. It may be correlated with the Dokhan (Egypt) 
and the Shammer Series (Saudi Arabia)224.  

Magmatic arc 

Samran Group Tonian 

Mafic to felsic lavas and volcaniclastic rocks, graywacke, 
polymict conglomerate, shale, siltstone, chert, marble, and 
quartzofeldspathic schist, mica schist, amphibole schist. 
Chlorite schist and subordinate interlayered sericite schist and 
andesitic tuff are locally common, representing fine-grained 
distal volcanic deposits. 

Accretionary 
complex 



 
 

 
 

51 

Name Age Brief Description Interpretation 

Zibarah Group Tonian 

Massive, to well-bedded, to schistose basalt, andesite, and 
mafic tuffs; subordinate dacite, rhyolite, greenstone, 
greenschist; and schistose sedimentary rocks such as sericite-
chlorite schist, chlorite schist, quartz-feldspar-sericite-chlorite 
schist, epidote-tremolite and actinolite-chlorite schist. Locally, 
the epiclastic rocks include poorly sorted, medium- to coarse-
grained, cross-bedded and ripple-marked sandstone and 
massive graywacke containing pebbles and small cobbles of 
greenstone, beds of coarse-pebble to small-boulder 
conglomerate, and marble. The axis of the Fatima shear zone is 
characterized by amphibolite, quartzofeldspathic schist, and 
paragneiss interlayered with calc-silicate rock, marble, 
garnetiferous metaquartzite, and banded biotite-quartz-feldspar 
paragneiss. These rocks grade into migmatite adjacent to 
intrusion of granite gneiss. Lavas in the group are calc-alkalic 
and subordinate tholeiitic, and are interpreted as products of a 
maturing island-arc. 

Accretionary 
complex or 
forearc 
invaded by arc 

Hali Group Tonian 

Tightly folded and faulted moderately to strongly 
metamorphosed rocks that vary in their degree of structural 
alteration from phyllite to schist to granoblastic paragneiss. The 
protoliths are sandstone, pebble conglomerate, silststone, 
limestone, and subordinate volcaniclastic rocks. Much of the 
sequence includes greenschist-facies gray-green phyllite, slate, 
graywacke, feldspathic arkose, marble, and pebble-to-cobble 
polymict conglomerate containing clasts of quartz diorite, 
quartzite, chert, and phyllite. 

Accretionary 
complex 

At Ta'if Group Tonian 

Metamorphosed mafic to felsic lavas and interbedded 
volcaniclastic rocks, amphibolite, albite-chlorite-epidote schist, 
garnetiferous quartzofeldspathic schist, chlorite schist, talc-
chlorite schist, quartz-mica schist, and rare calc-silicate rocks, 
marble, and magnetite quartzite; Massive, schistose, and, 
locally, banded and gneissic amphibolite are the dominant rock 
types, but well-layered alternations of amphibolite and 
quartzofeldspathic schist and metabasalt are common. 
Porphyritic andesitic lava, massive porphyritic rhyodacitic lava, 
schistose rhyolite, and dacitic metatuff are locally present. 
Volcaniclastic rocks include mafic-to-felsic tuff and breccia. 

Magmatic Arc 



 
 

 
 

52 

Name Age Brief Description Interpretation 

Al Lith Tonian 

Amphibolite, amphibolite schist, quartz-rich schist, and 
paragneiss interlayered with orthogneiss, and appear, overall, to 
be a succession of metamorphosed basaltic volcanic and 
volcaniclastic rocks, epiclastic sedimentary rocks, and 
subordinate rhyolite and marble. Basaltic rocks are represented 
by massive to schistose, fine- to medium-grained amphibolite, 
epidote amphibolite, quartz amphibolite, hornblende hornfels, 
greenschist, and mafic paragneiss. Other rocks types are 
paraamphibolite, garnet-mica schist, metaandesite, 
metagraywacke, metamorphosed lithic, crystal, and ash-fall 
tuffs, minor agglomerate, hornblende schist, and hornblende 
gneiss, quartzo-feldspathic schist and gneiss, impure quartzite, 
rare magnetite-bearing quartzite, marble, and metarhyolite and 
rhyolite tuff. A distinctive rock type in the belt is kyanite-
bearing quartz-rich metaarenite, present as andalusite-kyanite-
muscovite quartzite, rutile-muscovite-kyanite quartzite, 
muscovite-kyanite quartzite, staurolite-biotite-albite-sericite-
quartz-andalusite schist, and lazulite-andalusite quartzite. The 
protoliths of the sedimentary rocks were probably sandstone, 
shale, claystone, sandy limestone, interbedded limestone, 
graywacke, arkose, and pelite. 

Accretionary 
complex with 
possible basalt 
slivers 

Bidah Belt Tonian 
Greenschist to amphibolite grade shale, phyllite, phyllitic 
quartzite, argillite, ferruginous quartzite, marble, graywacke, 
and limestone.  

Accretionary 
complex and 
posibbly also 
forearc basin  

Buwwah 
suitecoeal with 
Bidah 

Tonian 

Plutonic rocks, which are approximately between 855-815 Ma. 
They include well-bedded to massive, fine-to-medium grained 
basaltic, andesitic, dacitic, and rhyolitic flows and tuffs, 
abundant volcaniclastic rocks, and significant amounts of 
epiclastic sedimentary rocks, and represent one or more 
volcanic arcs. 

Magmatic arc 

Hufayriyah 
Complex Tonian Irregular plutons of tonalite. Magmatic arc 

Qiya Complex Tonian Deformed tonalite, granodiorite, and granite. Magmatic arc 

Kamil suite Tonian 

A suite of mafic, intermediate and felsic plutonic rocks of calc-
alkalic and locally trondhjemitic afifinities, including tonalite 
and trondhjemite, diorite and quartz diorite, lesser amounts of 
granodiorite and quartz monzonite, and minor monzogranite. 
The rocks are weaky metamorphosed and variably deformed. 

Magmatic arc 
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Name Age Brief Description Interpretation 

Tsaliet Group Tonian 

In Tigre and Eritrea, it is formed of metavolcanics ranging from 
basalts to dacites and rhyolites with predominance of andesites, 
and associated sediments: greywackes, agglomerates and slates. 
The metasediments bear evidence of shallow water origin, 
ripple marks, crossbedding, sun cracks etc. In the western and 
southern parts of the fold belt this unit is represented mainly by 
sediments of pelitic and semi-pelitic nature intercalated with 
occasional volcanic flows of andesitic or dacitic-rhyolitic 
composition. These rocks contain strongly deformed bodies of 
early diorites and granodiorites and large late or post-tectonic 
(batholitic) intrusions of granites and granodiorites215. A 
synthesis of available crystallization ages (mainly zircon U-Pb 
and Pb-Pb) on Tsaliet arc crust shows that igneus activity 
occured mainly at 820-740 Ma, but older ~850 Ma arc 
volcanics occur in neighbouring Eritrea138, 205, 241. 

Accretionary 
complex 
invaded by arc 

Tsaliet Group 
(volcanics) Tonian Andesite, lavas and tuffs, tuffaceous slates and greywackes of 

the Tsaliet Group. Magmatic arc 

Abu Harik 
Series Tonian 

They form a belt some 20 km wide striking N-NE in the 
southeastern part of the Bayuda area. It consists of highly 
metamorphosed, partly migmatised to granitised biotite-
hornblende gneisses, hornblende gneisses and amphibolites 
with quartzite lenses224.  

Accretionary 
complex 
invaded by 
arc? 

Rahaba Series Tonian 

They are conformably overliying the Kurmut Series and in parts 
infingering with this series. In the basal parts of the series, 
biotite and hornblende gneisses predominate with numerous 
amphibolite intercalations. Acidic muscovite*bearing quartz 
feldspar gneisses, with amphibolite intercalations in thin layers, 
and lenses of calc-silicate garnetiferous quartzitic mica schists 
and graphitic shcists, form the typical rocks of the upper parts 
of the Rhaba Series in the northeastern and central part of the 
Bayıda desert. They are generally well foliated and intensely 
folded. The fold axes dip west and sw in the southern, central 
and western parts of the Beyuda Desert, and southeast and 
northwest in the southern part of the area224. 

Accretionary 
complex 
invaded by arc 
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Name Age Brief Description Interpretation 

Kurmut Series Tonian 

The rocks of the Kurmut Series are exposed in the eastern and 
northern parts of the Bayıda area. They are well foliated and 
folded. The fold axes plunge to the west and southwest with 
north to northwest dipping axial planes in the southern two-
third of the area. They plunge to the southeast and east, and 
northwest to to west with southwest and south dipping axial 
planes in the northern part. The rocks of series mainly consist of 
metasediments such as quartzitesites, quartzitic schists, 
paragneisses, mics schists, graphite schists, calc-mica schists, 
calc-silicate rocks and marbles with intrusions of metavolcanic 
rocks. Mixed metamophic rocks indicate an origin of typical 
sedimentation shallow epicontinental shelf areas. The degree of 
metamorphism of the Kurmut Series is not high as that of the 
ABu Harik Series224. Eleven zircons from the Dam Et Tor 
gneiss have been analyzed. Nine concordant zircons define a 
Concordia age at ~860 Ma122. 

Accretionary 
complex 
invaded by arc 

Tambien 
Group 

Tonian to 
Cryogenian? 

(a) slates, chlorite and graphite phyllite, limostone, dolomite, 
(b) limestone with algae and oncolite. The Tambien Group of 
northern Ethiopia consists of an ~5km-thick mixed carbonate-
siliciclactic succession. These sediments accumulated above 
volcanics and volcanoclastics of the Tsaliet Group. The ca. 610 
Ma-aged plutons suggest a minimum age constraint on the 
timing of the Tambien Group deposition255. The easternmost 
Negash synclinorium is cored by a diamictite with extrabasinal 
clasts interpreted with diamictites of the ca. 717-662 Ma 
Sturtian glaciation240, 245. Negash diamictite and Shiraro 
sequence contain detrital zircons derived from underlying 
∼0.85–0.74 Ga volcanics, a small number of 1.1 Ga zircons 
(likely inherited within the underlying arc crust) were also 
detected. The youngest detrital zircons in these sequences are 
0.75 and 0.74 Ga193. Integration of available geochronological 
information suggests c. 775-660 Ma as a plausible constraining 
deposition of the prospective glacial intervals247. 

Forearc or 
intra-arc basin 

Didikama 
Formation Tonian? 

Slates and dolomites. Lower member of the Tambien Group. 
Occurrence of evaporite pseudomorphs in lower Didikama 
Formation dolomite was interpretes as < 774.7 +/- 4.8 Ma246. 

Forearc or 
intra-arc basin 
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Name Age Brief Description Interpretation 

Nafirdeib and 
Odi series Tonian? 

Both series are made up of sedimentary volcanic complex. The 
metasedimentary volcanic rocks are of the greenschist facies 
with basic and ultrabasic intrusions, and calcl-alkali batholith 
granitoids. The Odi Series is made up of a variety of 
metamorhic schists, marbles, quartzites with rare intercalations 
of amphibolites and greenstone effusive rocks. The Nafirdeib 
Seris is mainly made up of basic to intermediate altered effusice 
rocks and tuffs with intercalating siliceous schists, marbles and 
graywackes. In the upper part of the series, the sedimentary 
rocks are more common with intercalations of tuffs and basic 
greenstone effusive rocks. The Odi and Nafirdeib Series are 
correlated with the Abu Zeran and Atalla Series in Egypt, Abu 
Baish Halaban and Hali Series in Saudi Arabia, Mormora and 
Txaliet Seris in Ethiopia. Rocks of both series aredeformed to 
linear folds, but the Odi Series is more intensely folded 
(isoclinal, often overturned folds)224. Ten limited number of 
zircons suggest ages between 840 and 880 Ma from a rhyolite 
at the Aquaba Pass121. 

Accretionary 
complex 
invaded by arc 

Absol Series Tonian? 

Quartz mica schists, lenticular metavolcanics, thin lenses of 
calcsilicate schists. In the area southwest, west and northwest of 
Al Shireik, the upper parts of the Rhaba Series interlock with or 
are overlain by the qauertz micaschists, graphiste schists, 
manganese schists, and rare intercalations of marbles and calc-
silicates schists od the Arbol Series. These metasediments 
contain lenticular bodies of amphibolites and hornblende 
gneisses, up to 1km thick, which have probably been formed 
from basic volcanic rocks. The predominatly clastic rocks were 
origanly deposited on a rise in the marginal basin and are 
typical, together with the volcanic rocks, of island arc facies224. 
Absol eries interfingers with gneiss-quartz-feldspathic Rhaba 
Sries forming the core of a syncline253. The medium K-granite-
granodiorite in the northeastern Bayuda Desert was 
discordantly emplaced at 900 Ma into high-grade metamorphic 
schists and amphibolites of the Absol Series122.  

Accretionary 
complex 
invaded by arc 

II. Mecca-Jizan Unit 

Shayma Nasir 
Group 

upper 
Ediacaran 

Polymict conglomerate; basaltic, andesitic, dacitic, and rhyolitic 
lava, tuff, and agglomerate; and red-brown arkosic, 
volcaniclastic, and calcareous sandstone 

Magmatic arc 

Jibalah Group upper 
Ediacaran 

Polymict conglomerate, arkosic sandstone, siltstone, well-
bedded to stromatolitic limestone, shale, rhyolite and dacite 
lava, breccia, and tuff, and andesite lava and tuff; red, brown, 
purplish brown, or variegated gray-green and red. 

Arc slivers 

Ediacaran 
rhyolite 

upper 
Ediacaran Rhyolite. Pull-apart 

basin product 

Hadb ash 
Sharar suite 

upper 
Ediacaran 

Granite, granodiorite, and gabbro. The suite inclıdes 
monzogranite, alkali-feldspar granite, aegerine-reibekite alkali 
granite, and samll bodies of gabbro and granodiorite. 

Magmatic arc 
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Name Age Brief Description Interpretation 
Khaniq 
Formation 

lower 
Ediacaran 

Sequence of massive, nonmetamorphosed rhyolite, dacite, and 
andesite lava and subordinate tuff Magmatic arc 

Dakhbag 
Formation 

lower 
Ediacaran 

Purple sandstone, subordinate siltstone, and rare, possibly algal, 
limestone. 

Forearc basin 
sliced by arc 
shaving faults 

Al Junaynah 
Formation 

lower 
Ediacaran 

Basal polymict conglomerate overlain by arkosic sandstone, 
siltstone, and slate 

Arc-slicing 
fault basin 

Abbasiyah 
granodiorite 

lower 
Ediacaran 

Small plutons of biotite-hornblende granodiorite and minor 
monzogranite. Magmatic arc 

Thurayban 
granodiorite 

lower 
Ediacaran 

It is a complex of nested ring-dikes composed of biotite-
muscovite granodiorite and inward-dipping metasedimentary 
and metavolcanic spta.  

Magmatic arc 

Wadbah suite lower 
Ediacaran 

Plutons of biotite-hornblende granodiorite and monzogranite 
and minor tonalite. It includes a pluton that discordantly cuts 
serpentinite schist along the Ibran shear zone, and sheared and 
mylonitic plutons along the Junaynah fault zone.  

Magmaic arc 

Younger 
Granites 

lower 
Ediacaran 

Younger granites in Ethiopia and Eritrea, which are mainly 
made of pink to red colour granites.  Magmatic arc 

Buqaya and 
Qarnayn 
formations 

Cryogenian 

Andesitic tuffs, breccias, and massive lavas, and basaltic sills 
and dikes. The felsic rocks include rhyolite porphyry, dacite, 
trachyte flows, thickly bedded lithic, lapilli, and welded ash-
flow tuffs, and volcanic conglomerate and breccia; Sedimentary 
rocks are conspicuous in the central and eastern parts of the 
Bayda group outcrop area, and consist of interbedded sandstone 
and shale, in beds 1 cm-30 m thick, forming sandstone-shale 
units up to 1000 m thick, subordinate andesitic and felsic tuff, 
and purple sandstone, siltstone, and polymict conglomerate 
containing subrounded pebbles and cobbles of mafic and felsic 
volcanic rocks and granite. East and southeast of Bi’r al Bayda, 
the formation includes as much as 8000 m of lithic arenite and 
siltstone well-bedded in depositional units 10-30 cm thick, 
pebbly, well-bedded to massive volcaniclastic rocks, and local 
limestone. Sedimentary structures such as cross bedding, 
ripples, graded bedding, and mud cracks, and load casts are 
common. A magnetite-rich banded-iron formation is locally 
present in the vicinity of Shaghab. 

Forearc basin 
invaded by arc 

Ash Sha'ib 
Group Cryogenian 

The rocks appear to have lower εNd(t) values than adjacent 
rocks, and may constitute a separate domain (sub-terrane) 
within the Asir terrane, referred to as the Tathlith terrane254. 
The group is mostly high-grade amphibolite and paragneiss but 
includes greenschist-facies volcanic and sedimentary rocks; the 
high-grade rocks include hornblende-quartz-feldspar granofels 
and paragneiss, iron-stained felsic and amphibolitic schists, 
amphibolite, metatuff, calc-silicate and quartzitic rocks, marble 
and dolomite, magnetite-bearing cordierite-pyroxene granofels, 
cordierite-quartz granofels, variably sericitized and chloritized 
quartz-feldspar granofels, and leucocratic biotite-quartz-
feldspar schist and graphitic schist. 

Ophirag and 
ocean floor 
turbidites in an 
accretionary 
complex 
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Name Age Brief Description Interpretation 

Atura 
Formation Cryogenian 

Polymict conglomerate as much as 1 km thick with boulder-, 
cobble-, and pebble-clasts of the underlying rocks, overlain by 
arkose, pebbly sandstone or diamictite, mudstone, tuff, and 
minor carbonate 

Forearc basin 
fill 

Hishash 
granite Cryogenian Pluton with an irregular shape made of monzogranite and 

subordinate granodiorite235. Magmatic arc 

Alawah 
tonalite Cryogenian 

Exposes as a small tonalite pluton, which is partly covered by 
Quaternary alluvium and Keinozoic sedimentary and volcanic 
rocks.  

Magmatic arc 

Kawr suite Cryogenian 

It is mostly made of monzogranite, syenogranite and 
granodiorite, but includes a significant amount of alkali-
feldspar abd reiebeckite- and aegerine-bearing alkali diorite as 
well as more mafic components such as diabase and gabbro.  

Magmatic arc 

Ibn Hasbal 
suite Cryogenian 

Plutons that range in composition from monzogranite, to alkali-
feldspar granite, and alkali granite. It is broadly contemporary 
with the Kawr suite.  

Magmatic arc 

Ruwayhah 
suite Cryogenian An assemblage of mafic intrusions, including tonalite. Ref. 216 

intreprets this unit as to be the roots of the 'Halaban arc'.  Magmatic arc 

Nabitah gneiss 
suite Cryogenian 

Strongly deformed granitoids that has a composisiton between 
tonalite, granodiorite and monzogranite and include 
granodiorite and monzogranite gneisses. The gneisses consist of 
granodiorite, monzogranite and subordinate quartz diorite, 
tonalite, and amphibolite. Xenoliths of amphibolite and biotite 
schist are locally abundant. 

Magmatic arc 

Samran Group Tonian 

Mafic to felsic lavas and volcaniclastic rocks, graywacke, 
polymict conglomerate, shale, siltstone, chert, marble, and 
quartzofeldspathic schist, mica schist, amphibole schist. 
Chlorite schist and subordinate interlayered sericite schist and 
andesitic tuff are locally common, representing fine-grained 
distal volcanic deposits. 

Accretionary 
complex 

Ghamr Group Tonian 

Polymict conglomerate containing volcanic clasts supposedly 
derived from the Mahd group and granite clasts derived from 
the Ram Ram complex; coarse-grained epiclastic sandstones; 
rhyolite and dacite lava flows, tuffite, volcanic breccia, and 
conglomerate; and subordinate basalt, basaltic-andesite and 
andesite lava flows, breccia, and tuffite. The rocks are only 
moderately deformed, and stratigraphic relationships within the 
group are clearly evident. 

Forearc 
invaded by arc 
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Name Age Brief Description Interpretation 

Arj and Mahd 
Groups Tonian 

Basaltic to andesitic lava and tuff, felsic tuff, quartz 
keratophyre and chert, limestone, sandstone, conglomerate, 
intrusive breccia , massive andesite, sandstone, siltstone, and 
conglomerate; A distinctive polymict diamictite 1-5 m thick 
composed of matrix-supported angular to subangular clasts of 
Dhukhr-batholith, granitic, and felsic volcanic rocks in a dark-
gray, immature, arkosic matrix type is at the base of the Mahd 
group south of Mahd adh Dhahab; The rest of the group 
consists of tholeiitic to calc-alkalic basalt, basaltic andesite. 
They are differentiated on the source map220 but combined here 
because of the map scale. The Arj group is probably the older 
of the two and is interpreted by ref. 220 to be unconformable 
beneath the Mahd group. The rocks are intruded by the 
Hufayriyah tonalite and Ram Ram complex, overthrust by the 
Bi’r Umq mafic-ultramafic complex, and yield a SHRIMP 
crystallization age of 775±5 Ma126 consistent with an unreliable 
Rb-Sr age of 772±28 Ma obtained from Mahd group rhyolite219 
and with SHRIMP ages of 785±6 Ma, 769±6 Ma, and 749±10 
Ma obtained from the Hufayriyah and Ram rocks126. The map 
unit is treated here as ~785-775 Ma. The rocks include basaltic 
to andesitic lava and tuff, felsic tuff, quartz keratophyre and 
chert, limestone, sandstone, conglomerate, intrusive breccia, 
massive andesite, sandstone, siltstone, and conglomerate220, 233. 
A distinctive polymict diamictite 1-5 m thick composed of 
matrix-supported angular to subangular clasts of Dhukhr-
batholith, granitic, and felsic volcanic rocks in a dark-gray, 
immature, arkosic matrix type is at the base of the Mahd group 
south of Mahd adh Dhahab, and may be a Neoproterozoic 
glacial deposit243. The rest of the group consists of tholeiitic to 
calc-alkalic basalt, basaltic andesite, andesite, dacite, and 
rhyolite lavas and pyroclastic rocks, some of which were 
deposited in a subaerial environment, subordinate sandstone, 
siltstone, pebble conglomerate, and minor limestone. Contain 
host for the Jabal Sayid and Umm ad Damar volcanic-massive 
sulfide deposits and the Mahd adh Dhahab epithermal gold 
deposit. 

Accretionary 
complex and 
forearc 
invaded by arc 

Sumayir 
Formation Tonian 

Mafic volcanic and fine-grained sedimentary rocks intercalated 
with the Bi’r Umq mafic-ultramafic complex in the northeastern 
part of the Jiddah terrane:  undivided basalt, chert, carbonate-
altered mafic rocks (listwaenite), tuffite, and siltstone, and 
subordinate mafic-ultramafic intrusive rocks and is locally 
structurally intercalated with serpentinite. 

Ophiolite and 
epi-ophiolitic 
oceanic distal 
turbidites and 
cherts  
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Name Age Brief Description Interpretation 

Muwayh 
Formation Tonian 

Interbedded basaltic, andesitic, dacitic, and rhyolitic flows and 
tuffs, volcaniclastic conglomerate, sandstone, quartzite, calc-
silicate rock, and ironstone metamorphosed to the greenschist 
facies. Intermediate to mafic lavas, agglomerate, breccia, and 
lithic-lapilli, crystal, and ash tuffs predominate. Dacite, 
rhyodacite, rhyolite, and felsic tuff form subordinate interbeds 
in parts of the formation particularly along its western margin. 
Rare white, blue, gray, and pink calcite-rich marble crops out as 
lenses of up to 200 m thick and as discontinuous hills 
surrounded by sabkhah 40 km west-northwest of Al Muwayh. 
Fine- to medium-grained quartzite is exposed in lenses as much 
as 500 m long and 50 m wide in the area west of the Ash 
Shakhtaliyah shear zone. 

Magmatic arc 
that invaded a 
melange belt 

Sarjuj 
Formation Tonian 

Basalt and andesite flows, agglomerate, and volcanic breccia 
predominate. The flow rocks are mainly fine grained; 
porphyritic lava is rare. Agglomerate consists of andesite, 
basalt, and dacite fragments as much as 25 cm across in an 
andesitic matrix. Subordinate interbeds consist of felsic ash tuff, 
siltstone, and volcanic cobble-clast conglomerate, and rare 
flow-banded rhyolite and dacite lava. 

Magmatic arc 

Khadra Belt Tonian 

Andesite, dacite, pillow basalt, subordinate rhyolite, mafic and 
felsic tuffs, dioritic hypabyssal intrusions, polymict 
conglomerate with pebble to boulder clasts of plutonic as well 
as volcanic and sedimentary rocks, coarse-grained, pebbly 
volcaniclastic graywacke, siltstone, local carbonaceous 
siltstone, mudstone, and shale, thin ferruginous marble, and red 
and brown chert. South of Tathlith, adjacent to the Hamdah 
serpentinite, the unit contains phyllite, marble, graywacke, 
siltstone, greenstone, and amphibolite intermixed with blocks 
and lenses of serpentinite as much as 1,500 m thick. 
Amphibolite-grade rocks are present at contacts with granitoid 
intrusions and along shear zones as amphibolite, epidote-
amphibole schist and gneiss, biotite schist, biotite-muscovite 
schist, biotite-hornblende-quartz schist, biotite gneiss, 
quartzofeldspathic schist, and marble. Along the Al Mulha fault 
zone, the rocks are granoblastic and include biotite-hornblende 
psammite, feldspathic psammite, biotite-hornblende schist, and 
pyroxene-bearing granofelses, described by ref. 221 as 
‘garnetiferous-pyroxene granulite’. 

Accretionary 
complex 
invaded by arc 

Buwwah 
suitecoeal with 
Bidah 

Tonian 

Plutonic rocks, which are approximately between 855-815 Ma. 
They include well-bedded to massive, fine-to-medium grained 
basaltic, andesitic, dacitic, and rhyolitic flows and tuffs, 
abundant volcaniclastic rocks, and significant amounts of 
epiclastic sedimentary rocks, and represent one or more 
volcanic arcs. 

Magmatic arc 

Shwas Belt Tonian 

Flows and pyroclastic rocks of andesitic, dacitic, and basaltic 
compositions, green and red, feldspathic to lithic graywacke, 
tuff, flat-pebble-to-boulder conglomerate, and thin gray marble. 
They are metallogenically significant as the host rocks for VMS 
base metal and gold deposits 

Magmatic arc 
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Name Age Brief Description Interpretation 

Tayyah Belt Tonian 

In the southern part of the belt include basalt in Wadi Baysh, 
and metasedimentary rocks in the vicinity of Sabya. The Wadi 
Baysh basalt, the type area for the Baish group referenced in the 
conventional literature on the shield, consists of tholeiitic 
basaltic flows and spilitic pillow basalt intercalated with minor 
discontinuous beds of metagraywacke, metachert, schist, and 
marble225. The rocks are regionally metamorphosed to the 
greenschist facies and locally metamorphosed to the 
amphibolite facies adjacent to intrusions. highly strained and 
include quartz-sericite schist, quartz-biotite-sericite schist, 
quartz-siderite-sericite schist, quartz-calcite-sericite schist, 
black carbonaceous slate, red slate, quartzite, metagraywacke, 
marble, and locally, kyanite-topaz-lazulite gneiss and 
andalusite-bearing hornfels. Where less deformed, the rocks are 
mapped as quartzite, quartz-pebble conglomerate, argillite, 
limestone, dolomite, graywacke, and sparse basalt. Elsewhere, 
the Tayyah-belt layered rocks consist of basaltic and andesitic 
flow rocks, commonly as pillow lava, flow breccia, and 
pyroclastic rocks interbedded with dacitic pyroclastic rocks, 
volcaniclastic conglomerate, coarse- to fine-grained graywacke, 
and phyllite. The volcaniclastic rocks are commonly 
carbonaceous and include thin layers of dark gray or brown 
marble and black chert. Local exposures of dacite and rhyolite 
flows together with tuffs, agglomerate, and volcaniclastic 
sediments are present at the north end of the structural belt. 
Amphibolite (tya) is common on the flanks of, and as roof 
pendants in, the Khamis Mushayt gneiss complex and adjacent 
to the Yemen border, where the rock is associated with 
paragneiss located on the flanks of foliated Nabitah-orogeny 
granite domes. The rocks are intruded by the 815-795 Ma An 
Nimas tonalite, trondhjemite, granodiorite, diorite, gabbro, local 
bodies of diorite-tonalite agmatite, and amphibolite. 

Accretionary 
complex 
invaded by arc 

Malahah Belt Tonian 

Mafic volcanic rocks are common in the northeastern part of the 
belt, in the vicinity of Wadi Wassat, comprising a sequence of 
basaltic and andesitic flows, breccias, agglomerates, and tuffs, 
interbedded with volcaniclastic graywacke, sandstone, and 
shale. To the southwest, dacitic flows and pyroclastic rocks and 
diabase sills and dikes are significant components of the 
assemblage, and in the south felsic pyroclastic and 
volcaniclastic rocks, largely metamorphosed to 
quartzofeldspathic sericite schist and chlorite-sericite schist, 
interlayered with pyritic carbonaceous graywacke and phyllite 
are abundant. Locally the rocks form amphibolite-grade 
paraschist and paragneiss. The volcaniclastic beds are locally 
graded and probably many were deposited as turbidites. The 
Malahah-belt assemblage is important as the host of large 
massive pyrite deposits (e.g. Wadi Wassat) and polymetallic 
VMS deposits (e.g. Al Masane) 

Accretionary 
complex 
invaded by arc 
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Name Age Brief Description Interpretation 
Bari 
granodiorite Tonian Consists of medium -to-fine-grained biotite granodiorite that 

locally grades to tonalite and trondhjemite.  Magmatic arc 

Ram Ram 
Complex Tonian The small bimodal intrusions that consists of granodiorite, red 

granite, granophyre, gabbro and diorite.  Magmatic arc 

Hufayriyah 
Complex Tonian Irregular plutons of tonalite. Magmatic arc 

An Nimas 
Complex Tonian Comprises tonalite, trondhjemite, granodiorite, diorite, gabbro, 

local bodies of diorite-tonalite agmatite and amphibolite.  Magmatic arc 

Western 
gneiss terranes Tonian 

The continuation of Afif and Asir terranes in Yemen and made 
of gneisses and schists, which are cut by granitic intrusions. The 
Afif terrane consists of monotonous orthogeneisses of 
intercalated with arc-type pillow basalts, andesites and 
rhyolites. The Asir terrane consists of alternating belts of 
greenschist-grade volcanic and sedimentary rocks and high-
grade gneisses18.  

Accretionary 
complex 
invaded by arc 

Tsaliet Group Tonian Andesite, lavas and tuffs, tuffaceous slates and greywackes of 
the Tsaliet Group. 

Accretionary 
complex 
invaded by arc 

Didikama 
Formation Tonian? 

Slates and dolomites. Lower member of the Tambien Group. 
Occurrence of evaporite pseudomorphs in lower Didikama 
Formation dolomite was interpreted as < 774.7 +/- 4.8 Ma246. 

Forearc or 
intra-arc basin 

Matheos 
Formation Tonian? 

Limestone with stromatolite dolomitic limestone, dolomite. 
Upper member of the Tambien Group. A section across the 
upper 1 km of the Tambien Group starts with the Didikama 
Formation at the bottom, which is extensively dolomitized and 
recrsytalized pale-brown carbonates interbedded with siltstones. 
This transititons into well-preserved limestone ribbonite 
(micrite with ribbon-like laminations) with molar tooth 
structures of the Matheos Formation258.  

Forearc or 
intra-arc basin 

III. Nufud al- 'Urayq unit 

Abanat suite upper 
Ediacaran 

Alkali-rich, leucocratic, siliceous, high evolved and 
undeformed granites, which are generally exposed in the 
northern and northeastern part of the Arabian Shield.  

Magmatic arc 

Ediacaran 
rhyolite 

upper 
Ediacaran Rhyolite. Pull-apart 

basin product 

Jibalah Group upper 
Ediacaran 

Polymict conglomerate, arkosic sandstone, siltstone, well-
bedded to stromatolitic limestone, shale, rhyolite and dacite 
lava, breccia, and tuff, and andesite lava and tuff; red, brown, 
purplish brown, or variegated gray-green and red 

Arc slivers 

Malik granite upper 
Ediacaran Leococratic medium-grained biotite monzogranite. Magmatic arc 

Najirah granite upper 
Ediacaran 

Granite ranging in composisiton from tonalite to granodiorite to 
monzogranite. Magmatic arc 
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Name Age Brief Description Interpretation 

Bani Ghayy 
Group 

lower 
Ediacaran 

Clast-supported subangular to rounded cobble and boulder 
polymict conglomerate, tuffaceous graywacke sandstone and 
siltstone, and limestone. Conglomerate clasts are mainly locally 
derived from Siham-group volcanic and Siham-associated 
plutonic rocks, such as diorite, granodiorite, and granite, and 
from intraformational volcanic rocks. Sedimentary structures, 
including graded, cross- and planar laminated beds, are 
particularly common in the finer grained rocks and are 
interpreted as truncated Bouma cycles227. Thick sequences of 
white, gray, and brown calc-rudite, calc-arenite, oolitic 
limestone, stromatolitic limestone, dolomite, and calcareous 
sandstone and siltstone are conspicuous in several parts of the 
group259. The volcanic sequences, which are as much as 13,000 
m thick222, 231, are an assemblage of porphyritic rhyolite17 flows, 
sills, and tuffs, dacite, basalt, and andesite that, chemically, 
resemble present-day tholeiitic, high-alumina, and alkali 
basalts227 or calc-alkalic and high-K calc-alkalic lavas 
transitional between continental-margin arcs and island arcs222. 
Volcaniclastic rocks include welded tuff, crystal and lapilli tuff, 
breccia, and agglomerate that are locally interbedded with and 
transitional to volcanic conglomerate. 

Arc slivers 

Hadn 
Formation 

lower 
Ediacaran 

Rhyolitic to rhyodacitic ash-flow tuff, lesser amounts of 
massive rhyolite and rhyodacite flows, and rare dacitic, 
andesitic, and basaltic flows. Epiclastic rocks include arkosic 
sandstone and polymict conglomerate 

Magmatic arc 

Hibshi 
Formation 

lower 
Ediacaran 

Undifferentiated conglomerate, arkose, volcanic arenite, lithic 
graywacke, and siltstone with subordinate mafic and felsic 
volcanic rocks. Felsic volcanic rocks are concentrated in the 
central part of the basin and are characterized by dacitic and 
rhyolitic welded and ash-fall tuff and dacitic and andesitic flow 
rocks and breccia. Mafic volcanic rocks in the northeast of the 
Hibshi outcrops consist of andesite flows, andesite tuff and 
agglomerate, subordinate graywacke, and minor conglomerate 

Extensional 
magmatic arc 

Idah Suite lower 
Ediacaran 

Made of calc-alkalic plutons, which expose as broadly elliptical 
intrusions with the older rocks units and are largely 
undeformed, except where locally cataclased along fault zones. 

Magmatic arc 

Jurdawiyah 
Group 

lower 
Ediacaran 

Folded and cut by numerous faults; polymict conglomerate, 
volcanic arenite, and andesite, dacite, rhyodacite, and rhyolite 
flows, tuffs, and agglomerate. 

Arc slivers 

Syn- to post-
Shammar 
intrusives 

lower 
Ediacaran 

Granite plutons spatially related to, and probably coeval with, 
rhyolite in the Shammar Group in the north-central part of the 
shield, including alkali-feldspar granite, alkali granite, 
syenogranite, monzogranite and granodiorite.  

Magmatic arc 

Badwah 
granite 

lower 
Ediacaran Lenticular plutons of alkali-feldspar granite. Magmatic arc 
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Name Age Brief Description Interpretation 
Gharamil 
monzogranite 

lower 
Ediacaran 

Non-foliated, coarse-grained monzogranite and subsidiary 
biotite-rich granodiorite. Magmatic arc 

Ar Ruwaydah 
suite 

lower 
Ediacaran 

Consists of Khurs and Arwa granites with pale grey to white 
colour and absence of the tin-tungsten or niobium-lanthanum-
rare-earth-element mineral occurences. The Khurs granite is 
leococratic monzogranite, subordinate syenogranite and biotite-
muscovite aluminous granite, whereas the Arwa granite is a 
greyish-red porphyritic microgranite ring-dike.  

Magmatic arc 

Al 
Khushaymiyah 
suite 

lower 
Ediacaran 

A group of massive, relatively undeformed, circular to 
concentric plutons that includes granodiorite, monzogranite, 
syneogranite and minor gabbro and diorite.  

Magmatic arc 

Abbasiyah 
granodiorite 

lower 
Ediacaran 

Small plutons of biotite-hornblende granodiorite and minor 
monzogranite. Magmatic arc 

Younger 
Granites 

lower 
Ediacaran (In Ethiopia) Granite, diorite and quartz diorite.  Magmatic arc 

Shammar 
Group 

lower 
Ediacaran to 
Tonian? 

Rhyolite flow rock, ignimbrite, ash flow tuff, felsic breccias, 
basalt, and red-brown polymict conglomerate, sandstone, and 
siltstone. 

Extensional 
magmatic arc 

Buqaya and 
Qarnayn 
formations 

Cryogenian 

Andesitic tuffs, breccias, and massive lavas, and basaltic sills 
and dikes. The felsic rocks include rhyolite porphyry, dacite, 
trachyte flows, thickly bedded lithic, lapilli, and welded ash-
flow tuffs, and volcanic conglomerate and breccia; Sedimentary 
rocks are conspicuous in the central and eastern parts of the 
Bayda group outcrop area, and consist of interbedded sandstone 
and shale, in beds 1 cm-30 m thick, forming sandstone-shale 
units up to 1000 m thick, subordinate andesitic and felsic tuff, 
and purple sandstone, siltstone, and polymict conglomerate 
containing subrounded pebbles and cobbles of mafic and felsic 
volcanic rocks and granite. East and southeast of Bi’r al Bayda, 
the formation includes as much as 8000 m of lithic arenite and 
siltstone well-bedded in depositional units 10-30 cm thick, 
pebbly, well-bedded to massive volcaniclastic rocks, and local 
limestone. Sedimentary structures such as cross bedding, 
ripples, graded bedding, and mud cracks, and load casts are 
common. A magnetite-rich banded-iron formation is locally 
present in the vicinity of Shaghab. 

Forearc basin 
invaded by arc 

Laban and 
Kilab 
complexes 

Cryogenian 
Heterogenous assemblage of biotite quartz diorite, lesser biotite 
and hornblende diorite, monzogabbro, and subordinate 
granodiorite, monzogranite and syenogranite. 

Magmatic arc 

Khishaybi 
Suite Cryogenian Granite, granodiorite, tonalite and trondhjemite batholits. Magmatic arc 

Rubayq 
Complex Cryogenian 

Consists of strongly deformed granite and diorite exposed at the 
northeastern edge of the Arabian Shield. The complex includes 
biotite monzogranite grading to subordinate granodiorite and 
amphibolite-biotite diorite with abundant small mafic 
inclusions. 

Magmatic arc 
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Name Age Brief Description Interpretation 

Al Amar 
Group Cryogenian 

Andesitic tuff and breccia, andesite flow rock, well-bedded 
andesitic and rhyolitic tuff, welded rhyolitic tuff, minor 
calcareous dolomite and siltstone, and pyritic chert. The higher-
grade rocks are phyllite, quartz-feldspar schist, biotite-
amphibole schist, calc schist, amphibolite, amphibole and 
garnet-bearing paragneiss, and leucocratic quartz-feldspar 
gneiss. In places the metamorphosed rocks have lit-par-lit 
intrusions of tonalite and granodiorite, and grade into 
orthogneiss.  

Forearc basin 
invaded by arc 

Syn- to post-
Al Amar 
intrusives 

Cryogenian Tonalite, quartz diorite, diorite, gabbro, and minor 
trondhjemite. Magmatic arc 

Abu Dhira’ah 
and Ar 
Ridaniyah 
Formations 

Cryogenian 

Intercalated quartz-feldspar schist, quartz schist, graphitic 
biotite schist, biotite-actinolite schist, biotite-muscovite schist, 
and leucocratic gneiss; jasper, biotite schist, amphibole schist, 
and marble. skarn minerals and hosts a Zn-Sn prospect. 

Accretionary 
complex 

Hadhaq 
Complex Cryogenian Monzogranite, diorite, tonalite and granodiorite gneiss. Magmatic arc 

Ar Rika 
Formaiton Cryogenian 

Greenschist-facies massive andesitic flow rocks, andesitic 
crystal and lapilli tuff, tuffite, local dacitic flows and tuffs, and 
minor sandstone, rhyolite, and volcanic breccia. 

Magmatic arc 

Older Granites Cryogenian (In Ethiopia) Granodiorites and granites Magmatic arc 

Haml suite: 
monzogranite 
and 
granodiorite 

Cryogenian 
to lower 
Ediacaran? 

Undeformed granites, including monzogranite-granodiorite. 
Granodiorite and monzogranite contain as much as 1% 
accessory magnetite. 

Magmatic arc 

Hamls suite: 
Alkali-feldspar 
granite 

Cryogenian 
to lower 
Ediacaran? 

Monzogranite and syenogranite. Magmatic arc 

Mughah 
Complex Tonian 

Well-banded paragneiss, amphibole gneiss and schist with or 
without garnet, sillimanite-bearing gneiss, actinolite-hornblende 
schist, sericite-chlorite schist, calc-silicate quartzite, and 
leucocratic gneiss. Protoliths are believed to include both mafic 
and felsic volcanic rocks as well as sedimentary rocks 

Accretionary 
complex with 
possible ridge 
subduction 
record 

Banana and 
Sufran 
Formations 

Tonian 

The rocks are metamorphosed in the greenschist and locally 
amphibolite facies. Rock types include basalt, dacite, and 
rhyolite flows, flow breccia, and tuff, subordinate graywacke 
and conglomerate, and local hornblende-plagioclase paragneiss, 
quartz-plagioclase-biotite paragneiss, and hornblende-biotite-
garnet paragneiss. Metamorphic foliation is commonly well 
developed but primary structures such as pillows in basalt are 
locally preserved 

Arc massif 

Dhukhr 
Complex Tonian Tonalites, granodiorites, subordinate gabbros and 

trondhjemites220.  Magmatic arc 

Hulayfah 
Group Tonian Greenschist-facies basalt, andesite, dacite, rhyolite, tuffs, 

sandstone, shale, and small lenses of limestone Magmatic arc 
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Name Age Brief Description Interpretation 

Isamah 
Formation Tonian 

Basalt, andesite, and subordinate rhyolite flows, abundant felsic 
and mafic tuffs, commonly well bedded and cherty, and 
subordinate epiclastic sedimentary rocks including 
conglomerate, sandstone, and siltstone. The formation is 
notable for polymetallic and nickel-copper-bearing sulfide 
deposits at Nuqrah and Jabal Mardah. 

Magmatic arc 

Syn- to post-
Isamah 
formation 
intrusives 

Tonian 

Plutonic rocks that intrude the Isamah Formation, which are 
mainly intermediate in composition and include deformed and 
foliates igneous rocks such as diorite, tonalite, granodiorite and 
some granite.  

Magmatic arc 

Jidh Suite Tonian Calc-alkalic intrusive rocks, compositionally including 
granodiorite, monzogranite, tonalite, diorite, and quartz diorite.  Magmatic arc 

Dhiran, Nafi, 
and Hillit 
formations, 
Ajal Group, 
and Dukhnah 
gneiss 

Tonian 

Most of the rocks are amphibolite grade. Mafic granulite is 
locally present and other rocks are greenschist. The Dhiran 
formation consists of andesite and minor dacite. The Nafi 
formation, Hillit formation, and Dukhnah gneiss comprise 
chlorite schist, biotite schist, muscovite-garnet schist, 
quartzofeldspathic schist, amphibolite, rare calcareous beds, 
biotite gneiss, quartzfeldspar gneiss, and local mafic granulite. 
The Ajal group south of Halaban includes amphibolite, 
quartzofeldspathic gneiss, minor marble, and quartzite. 

Accretionary 
complex 
invaded by arc 

Silham Group Tonian 
Andesite, basalt, rhyolite, shale, lithic sandstone, conglomerate, 
quartzite, and marble. The proportions and thicknesses of these 
rocks vary from locality to locality. 

Magmatic arc 

Tamran 
Formation Tonian 

Greenschist-facies andesitic agglomerate and lithic tuff, dacitic 
lithic-lapilli tuff, dacitic crystal tuff, and tuffaceous siltstone. 
Minor rock types include marble units as much as 100 m thick, 
jasper, and magnetite-bearing quartzite. 

Magmatic arc 

Fuwayliq 
granodiorite Tonian A small granodiorite intrusion adjacent to the Muhayil suite. Magmatic arc 

Sarjuj 
Formation Tonian 

Basalt and andesite flows, agglomerate, and volcanic breccia 
predominate. The flow rocks are mainly fine grained; 
porphyritic lava is rare. Agglomerate consists of andesite, 
basalt, and dacite fragments as much as 25 cm across in an 
andesitic matrix. Subordinate interbeds consist of felsic ash tuff, 
siltstone, and volcanic cobble-clast conglomerate, and rare 
flow-banded rhyolite and dacite lava 

Magmatic arc 

Tays 
Formation and 
Kabid 
Paragneiss  

Tonian 

Biotite-muscovite-quartz-oligoclase/andesine-garnet-sillimanite 
Granoblastic pelitic gneiss, quartz-oligoclase-biotite felsic 
gneiss, quartz-oligoclase-microcline-muscovite metaarkose, 
fine-grained quartz-feldspathic schist and locally, 
metaconglomerate. Small lenses of marble form a minor 
component of the map unit. Finely crystalline andesine-
hornblende-garnet amphibolite probably represents 
metamorphosed mafic dikes. There are inherited zircons of 
Archaean and Palaeoproterozoic age. 

Accretionary 
complex 

Al-Mukalla 
island arc Tonian Contains tuffs, feldspar porphyr lavas, volcanic breccias, 

rhyolites, basalts and quartz-feldspar porphyr dikes18.  Magmatic arc 
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Name Age Brief Description Interpretation 

Tsaliet Group Tonian 

In Tigre and Eritrea, it is formed of metavolcanics ranging from 
basalts to dacites and rhyolites with predominance of andesites, 
and associated sediments: greywackes, agglomerates and slates. 
The metasediments bear evidence of shallow water origin, 
ripple marks, crossbedding, sun cracks etc. In the western and 
southern parts of the fold belt this unit is represented mainly by 
sediments of pelitic and semi-pelitic nature intercalated with 
occasional volcanic flows of andesitic or dacitic-rhyolitic 
composition. These rocks contain strongly deformed bodies of 
early diorites and granodiorites and large late or post-tectonic 
(batholitic) intrusions of granites and granodiorites215. A 
synthesis of available crystallization ages (mainly zircon U-Pb 
and Pb-Pb) on Tsaliet arc crust shows that igneus activity 
occured mainly at 820-740 Ma, but older ~850 Ma arc 
volcanics occur in neighbouring Eritrea138, 205, 241. 

Accretionary 
complex 
invaded by arc 

Syn- to post-
Hulayfah 
intrusives 

Tonian - 
Cryogenian 
boundary 

Consists of plutons of monzogranite, granodiorite and dorite 
that intrude the Hulayfah Group.  Magmatic arc 

IV. Baranis Uweinat Unit 

Post-
Hammamat 
Felsites 

upper 
Ediacaran 

Intrusion of felsite bodies, sheets, plugs and breccia. Their field 
relation with Younger Granites is uncertain214. In many places, 
the felsites have intrusive relations with the Hammamat 
sediments, and in turn were introduced by the younger granites. 
However, ref. 261 mention that there ise no clear field relation 
between the felsites and the Hammamat sediments in the north 
Eastern Desert. According to ref. 218, field evidence and 
chemistry indicate that the felsites might be directly related to 
or comagmatic with the younger granites. According to the 
limited chemistry available, the felsites are considered to 
include Fe-poor alkaline rhyolite and rhyodacites262. Their age, 
being post-Dokhan and is less probably less than 580 Ma260. 

Magmatic arc 

Shayma Nasir 
Group 

upper 
Ediacaran 

Polymict conglomerate; basaltic, andesitic, dacitic, and rhyolitic 
lava, tuff, and agglomerate; and red-brown arkosic, 
volcaniclastic, and calcareous sandstone 

Magmatic arc 

Jibalah Group upper 
Ediacaran 

Polymict conglomerate, arkosic sandstone, siltstone, well-
bedded to stromatolitic limestone, shale, rhyolite and dacite 
lava, breccia, and tuff, and andesite lava and tuff; red, brown, 
purplish brown, or variegated gray-green and red 

Arc slivers 

Radwa granite upper 
Ediacaran 

Circular to semi-circular plutons of alkali and alkali-feldspar 
granite.  Magmatic arc 

Khuls granite upper 
Ediacaran 

The circular to elongate plutons of medium- to coarse-grained 
hornblende-biotite monzogranite, granodiorite, and subordinate 
syneogranit. The suite is lithologically similar to Admar suite, 
but they are younger.  

Magmatic arc 
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Name Age Brief Description Interpretation 

Younger 
Granites 

lower 
Ediacaran 

Pink to red and form a suite of isolated plutons, which are 
epizonal and unfoliated, and have sharp contacts with all 
surrounding rock types. Equidimensional to moderately 
elongate bodies. Most bodies consist almost entirely of quartz, 
K-feldspar and sodic plagoclase. The more mafic bodies 
contain moderate amounts of biotite and hornlende. Can be 
gourped into three: (a) Group I: Most felsic and characterized 
by fewer mafic and more aplitic dikes than others, Very high 
Rb, High Y, Nb, Low Zr, Very Low Ba, Sr (b) Group II: Varied 
dikes, Low Sr, (c) Mostly mafic dikes, Very high Ba, High Sr, 
Zr, Low Rb, Y, Nb218. Or; Group I: less differentiated calcl-
alkaline to weakline alkaline I-type granodiorite and 
monsogranite, Group II: normal alkaline A-type monzogranite 
to syenoranite, and Gpoup III: strongly alkaline A-type alkali 
feldspar granite236.  

Magmatic arc 

Younger 
Gabbro 

lower 
Ediacaran 

There are at least two different gabbroic assemblages, 
especially in the Central Eastern Desert (metagabbros "MG" 
and younger gabbro "YG"), which have distinct geochemical 
differences between their amphiboles. The amphiboles of the 
MG are mainly magnesio-hornblende with subordinate 
actinolitic hornblende, whereas, the YG amphibolesis edenitic 
hornblende in composition. The A1 and Ti contents of the 
amphibole of the MG indicate that these rocks are subjected to 
low pressure metamorphism within the greenshist-amphibolite 
facies234. In terms of intrusions in Nubia, the sequence is (1) 
older gabbro (or metagabbro), (2) older granite, (3) younger 
gabbro, and (4) younger granite. The structural evolution is 
interpreted to be characterized by early NW-directed tranport 
that formed several major thrusts in the belt. This event is 
correlated with the main deformation event in the Eastern 
Desert, elsewhere known as D2. During this event the regional 
fabric of the Wadi Mubarak belt was wrapped around the El 
Umra granite complex in a west-east orientation. This event is 
related to the formation of the Najd Fault System157. Recent 
studies classify gabbroic rocks in to three major groups: (I) the 
metagabbro-diorite-tonalite association (900-800 Ma)238, 250, (II) 
the ophiolitic metagabbros (780-730 Ma)256, 257, (III) younger 
gabbros (655-570 Ma)249, 248. 

Ophirag and 
ocean floor 
turbidites in an 
accretionary 
complex 

Habid 
Formation 

lower 
Ediacaran 

Nonmetamorphosed, gently dipping greywacke, siltstone, 
polymict conglomerate and rare tuff229. Cross bedding, ripple 
marks, and mudcracks ara common. 

Forearc basin 
sliced by arc 
shaving faults 

Rithmah 
Complex 

lower 
Ediacaran 

Small, circular and discordant plutons, some of which are 
layered and include quartz diorite and subordinate gabbro, 
granodiorite, and tonalite. 

Magmatic arc 

Suwaylih suite lower 
Ediacaran The undeformed circular to elongate syenitic plutons. Magmatic arc 
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Name Age Brief Description Interpretation 

Older Granites Cryogenian 

Grey granite or older granite; are mainly represented by 
tonalites, monzodiorites and qz-monzodiorites, which are 
derived from calc-alkaline melamunious to prealuminous I-type 
magma and were emplaced under prevailing compressional 
regime237. The age determined for older granodiorite is 652.5+/-
2.6 Ma123. 

Magmatic arc 

Metasediments Cryogenian 

A three-fold stratigraphy is preserved in the basement of the 
Central Eastern Desert of Egypt. A basal section of oceanic 
crust includes ultramafics, gabbros and pillowed basalts. These 
older metavolcanics are conformably suceeded by dominantly 
andesitic, calc-alkaline suquence of younger volcanics. The 
OMV and YMV are largely restricted to the the Central Eastern 
Desert, but analogous terranes are found in northern Arabia68. 

Accretionary 
complex 
invaded by arc 

Metavolcanics Cryogenian Intermediate to felsic metavolcanics and metapyroclastics, 
which partly includes ophiolitic basic metavolcanics in places.  Magmatic arc 

Al-Ays Group Cryogenian 

Basaltic to rhyolitic flows, breccias, and tuffs, and an 
abundance of well-bedded volcaniclastic and epiclastic 
sedimentary rocks. Marble is locally present. Sedimentary 
structures, including ripple marks and grading, are locally 
present. The rocks are polydeformed and metamorphosed in the 
greenschist facies. 

Forearc close 
to the arc axis 

Thalbah 
Group Cryogenian 

Pebble to cobble polymict conglomerate at the base and higher 
in the succession, well-bedded purple and green lithic arenite 
and siltstone. The clasts are derived from the underlying 
terrane-forming rocks of the Midyan terrane 

Either part of a 
forearc or 
Post-
amalgamation 
sedimentary 
basin (?pull-
apart) 

Zaam Group Cryogenian 

Crudely bedded to massive and pillowed basalt and andesite, 
mafic tuff and agglomerate, dacitic and rhyolitic flows and 
tuffs, massive to well bedded volcaniclastic sandstone or lithic 
arenite, siltstone, shale, pyritic and graphitic shale, black chert, 
and minor limestoneand marble. Graded bedding, load casts, 
and slump structures are common. A distinctive rock type is 
diamictite composed of small angular fragments of quartz and 
feldspar, isolated well-rounded pebbles, cobbles, and boulders 
of sandstone, rhyolite, limestone, and granite, and rafts up to 
several tens of meters across of sandstone, limestone and 
limestone breccia floating in massive argillaceous sediment. 
The formation is between 1000 m and 4500 m thick. 

Accretionary 
complex 
invaded by arc 

Hadiyah 
Group Cryogenian 

2000 m of massive to pillowed andesitic and basaltic lava, 
subordinate volcanic sandstone, fine-grained volcanic breccia 
and conglomerate, and minor felsic tuff, overlain by 3000 m of 
matrix-supported sandstone (diamictite), medium- to thin-
bedded sandstone, and minor limestone that passes up into red 
and maroon sandstone and siltstone, greenish sandstone and 
siltstone, and, at the top, 2000 m of polymict conglomerate, 
gray to red arkosic sandstone, volcanic sandstone, and red 
siltstone and mudstone. Contacts are sharp to gradational 

Magmatic arc 
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Name Age Brief Description Interpretation 

Furayh Group Cryogenian 

In the east, the group includes as much as 6000 m of green and 
purple shale, siltstone, volcaniclastic sandstone, graywacke, and 
subordinate limestone; cobble to boulder polymict 
conglomerate containing clasts of granophyre, siltstone, chert, 
andesite, and quartz; rhyolite, andesite, and dacite flows, and 
rhyolite breccia, tuff, and ignimbrite. West of Harrat Rahat, 
volcanic rocks are more abundant and the group contains 
several thousand meters of andesite and basalt flows, breccia, 
and tuffs, subordinate dacite and rhyolite, and interbeds of 
sandstone and local conglomerate. 

Forearc basin 
invaded by arc 

Admar suite Cryogenian 

Consists of a cluster of small to large, irregular- to subcircular-
shaped granitoid instrusions, including granophyre, 
monzogranite, syenogranite, granodiorite, and subordinate 
tonalite and alkali-feldspar granite.  

Magmatic arc 

Shufayyah 
Complex Cryogenian The complex includes granodiorite, tonalite, diorite and gabbro.  Magmatic arc 

Subh suite Cryogenian They are similar to Radwa granite, but differs in its irregular 
form. Magmatic arc 

Khanzirah 
complex Cryogenian Made of biotite-muscovite monzogranite and granophyre that 

also include monzogranite and syenogranite.  Magmatic arc 

Medium to 
High Grade 
Metamorphics 

Tonian 

In various places, medimum-to-high grade metamorphics may 
include (a) biotite gneisses, diopside-hornblende gneisses, 
meta-quartzires, noritic to granulitic gneisses, garnet-granulitic 
gneisses, calc-silicates (Jebel Uweinat)217, (b) blastomylonites 
(SE of Jebel Uweinat)263, (c) granitic gneisses, often migmatitic, 
amphibolites, diopside-hornblende gneisses, ana tectic 
granitoids (SE of Jebel Uweinat)217, (d) (Granoblastite 
Formation) gneissic granuluites and granoblastites, meta-
quartzites, serpentinites, amphibolites, pyroxenites, metagabbro 
norites (western part of Jebel Kamil, east of Jebel Uweinat and 
around Jebel Kissu)180, 228, (e) (Anatextite Formation) migmatic 
gneisses, metatxites, nebulitic diatexites, marbles, calc-silicates, 
amphibolites (east of Jebel Kamil)180, 228, (f) hornblende 
gneisses, biotite gneisses, etc (NW Sudan)180, 228, (g) granitic to 
tonalitic gneisses, often migmatized, amphibolites, marbles, 
calc-silicates (all areas in S Egypt and N Sudan)223, 264 (from ref. 
158). Samples from Gebel El Asr and Gebel Kamil (gabbroic 
anothosite and anorthosite, respectively) are fine-to-medium 
grained, weakly banded and exhibit well developed granoblastic 
texture52. 

Accretionary 
complex 
invaded by arc 
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Name Age Brief Description Interpretation 

Serpentinite Tonian 

Ophiolitic serpentinite, talc carbonate & related rocks; The 
Wadi-Semna serpentinites are composed essentially or 
antigorite, chrysotile, and lizardite, with minor carbonate, 
chromite, magnetite, magnesite and chlorite, and they were 
tectonically emplaced. Major-element compositions indicate 
that except, for the addition of water, the serpentinites have not 
been experienced extensive element mobility; these were 
originally CaO- and Al2O3-depleted harzburgites similar to 
peridotites from modern oceanic forearcs12. 

Accretionary 
complex 

Milhah 
Formation Tonian Massive basalt, subordinate rhyolite subvolcanic intrusions, 

sandstone, shale, conglomerate, mafic tuff, and minor limestone 

Magmatic arc 
or possibly 
ocean floor in 
accretionary 
complex 

Birak Group Tonian 

Greenschist-facies basaltic, andesitic, dacitic, and rhyolitic 
flows and pyroclastic rocks (agglomerate, lapilli tuff, and ash 
tuff), graywacke, marble, quartzite, and chert. In places, the 
rocks are schistose. Chert is thinly bedded to finely laminated. 
White to banded pale gray and white marble is conspicuous at 
Jabal Farasan. 

Accretionary 
complex 
invaded by arc 

Al Qunnah 
Formation Tonian 

Andesite, basalt, rhyolite, shale, lithic sandstone, conglomerate, 
quartzite, and marble. The proportions and thicknesses of these 
rocks vary from locality to locality 

Immature 
magmatic arc 

Metagabbro-
Metadiorite 
Complex 

Tonian to 
Cryogenian? 

In south Sinai, on the basis of petrography and mineral 
chemistry, three are three rock types: (1) pyroxene hornblende 
gabbros, (2) hornblende gabbros, and (3 diorites). The bulk-
rock chemistry and the microprobe analyses of pyroxenes 
reveal a subalkaline magma generated in an island arc 
environment for the present metagabbro-diorite complex. K-Ar 
age dating of the hornblendes and biotites yield 794 ±30 - 
667±25 Ma age238. 

Accretionary 
complex 

Nafirdeib and 
Odi series Tonian? 

Both series are made up of sedimentary volcanic complex. The 
metasedimentary volcanic rocks are of the greenschist facies 
with basic and ultrabasic intrusions, and calcl-alkali batholith 
granitoids. The Odi Series is made up of a variety of 
metamorhic schists, marbles, quartzites with rare intercalations 
of amphibolites and greenstone effusive rocks. The Nafirdeib 
Seris is mainly made up of basic to intermediate altered effusice 
rocks and tuffs with intercalating siliceous schists, marbles and 
graywackes. In the upper part of the series, the sedimentary 
rocks are more common with intercalations of tuffs and basic 
greenstone effusive rocks. The Odi and Nafirdeib Series are 
correlated with the Abu Zeran and Atalla Series in Egypt, Abu 
Baish Halaban and Hali Series in Saudi Arabia, Mormora and 
Txaliet Seris in Ethiopia. Rocks of both series aredeformed to 
linear folds, but the Odi Series is more intensely folded 
(isoclinal, often overturned folds)224. Ten limited number of 
zircons suggest ages between 840 and 880 Ma from a rhyolite 
at the Aquaba Pass121. 

Accretionary 
complex 
invaded by arc 
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Name Age Brief Description Interpretation 
IVa. Tibesti Unit 

Super 
Tibestian 
Magmatic 
Series 

upper 
Ediacaran 

The Super Tlbestian magmatic Series includes batholithic calc-
alkalic and syntectonic gabbro to granites in the Jabal Eghei 
area, at other locations in the eastem Tibesti area, and in the Bin 
Ghanimah batholith. The SuperTibestianmagmatic series 
intrudes the Lower Tibestian series in the eastern Tibestis (Jabal 
Eghei area and rocks in the southeast of the Tibesti massil) and 
the Upper Tibestian series in the western Tibestis (Bin 
Ghanimah batholith). The Super Tibestian magmatic series of 
the Jabal Eghei area becomes more siliceous toward the East. 
The Bin Ghanimah batholith becomes more siliceous towards 
the west. All suites contain typically calcalkalic mineralogy 21. 

Magmatic arc 

Upper 
Tibestian 
Metamorphic 
Series 

Cryogenian 

The Upper Tibestian Series consists of low greenschist-facies 
sliceaous schists and quartzites with conglomerates, 
interbedded greywackes and arkoses, and interbeds of rhyolitic 
lavas with schists. The Upper Tibestian Series extends west 
across the entire Tibestimassifto the Bin Ghanimah batholith21. 

Accretionary 
complex 
invaded by arc 

Lower 
Tibestian 
Metamorphic 
Series 

Tonian? 

The Lower Tibestian Metamorphic Series is exposed along the 
eastern part of the Tibesti Massif. It contains highly 
metamorphosed sedimentary and intercalated basic volcanics 
rocks in upper greenschist to lower almandine amphibolite 
facies. An abundance of basic metavolcanics causes Lower 
Tibestian series to have a higher magnetic intensity than the 
Upper Tibestian Series. Major rock types include: gneisses, 
amphibolites, mica-schists, staurolite-garnet-mica-shcists, and 
hornblende-mica-schists, graphite schists and calc-silicates and 
marbles. The amphibolites are probably masic metavolcanic 
rocks. Serpentinites occur partly as small pods as veins within 
epidote boudins in metavolcanics, which may represent oceanic 
crust. Carbonate rocks occur to the west and are interbanded 
with mica schist and pyroclastics. Metaconglomerates at the top 
of the Lower Tibestian Series contain cobbles of granite, 
amphibolite, quartzite, gneiss and rhyolite21.  

Accretionary 
complex 
invaded by arc 

IVb.  

Upper 
Tibestian 
Metamorphic 
Series 

Cryogenian 

The Upper Tibestian Series consists of low greenschist-facies 
sliceaous schists and quartzites with conglomerates, 
interbedded greywackes and arkoses, and interbeds of rhyolitic 
lavas with schists.  

Accretionary 
complex 
invaded by arc 

V. Midian-Liya unit 
Ediacaran 
rhyolite 

upper 
Ediacaran Rhyolite. Pull-apart 

basin product 

Jibalah Group upper 
Ediacaran 

Polymict conglomerate, arkosic sandstone, siltstone, well-
bedded to stromatolitic limestone, shale, rhyolite and dacite 
lava, breccia, and tuff, and andesite lava and tuff; red, brown, 
purplish brown, or variegated gray-green and red 

Arc slivers 
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Name Age Brief Description Interpretation 

Younger 
Granites 

lower 
Ediacaran 

(In Egypt) Pink to red and form a suite of isolated plutons, 
which are epizonal and unfoliated, and have sharp contacts with 
all surrounding rock types. Equidimensional to moderately 
elongate bodies. Most bodies consist almost entirely of quartz, 
K-feldspar and sodic plagoclase. The more mafic bodies 
contain moderate amounts of biotite and hornlende. Can be 
gourped into three: (a) Group I: Most felsic and characterized 
by fewer mafic and more aplitic dikes than others, Very high 
Rb, High Y, Nb, Low Zr, Very Low Ba, Sr (b) Group II: Varied 
dikes, Low Sr, (c) Mostly mafic dikes, Very high Ba, High Sr, 
Zr, Low Rb, Y, Nb218. Or; Group I: less differentiated calcl-
alkaline to weakline alkaline I-type granodiorite and 
monsogranite, Group II: normal alkaline A-type monzogranite 
to syenoranite, and Gpoup III: strongly alkaline A-type alkali 
feldspar granite236. 

Accretionary 
complex 
invaded by arc 

Dokhan 
volcanics 

lower 
Ediacaran 

The major and trace elements of lavas from Wadi Um Sidra and 
Um Asmer suggest from medium- to high-K basalt to rhyolite. 
They comprise voluminous medium- to high-K calc-alkaline 
lavas, subordinate adakitic lavas and minor alkali basalts (242).  

Magmatic arc 

Hammamat 
Clastics 

lower 
Ediacaran 

Made of Shihimiya and Igla formations. Dark greywackes, 
coarse comglomerates, green-grey siltstones, minor 
subgreywacke and conglomerates, purple hematitic siltstone, 
subgreywacke, mnor arenite, conglomerate and intraformational 
breccia (from up to the buttom). Hematites, rich in Igla 
Formayion, are most probably related to the older volcanics 
(Dokhan volcanics) that are exceptionally rich in iron214. 
Sediments are derived from 30% mafix rocks, 25%granodiorite, 
25% intermediate volcanic rocks and 20% felsic volcanic rocks; 
but at Wadi Bali it is 90% internediate and 10% felsic volcanic 
rocks239. 

Forearc or 
intra-arc basin 

Katherine 
Ring Complex 

lower 
Ediacaran 

The complex includes Katherina volcanics, subvolcanic bodies, 
ring dykes and granitic pluton. The Katherina volcanics are 
essentially composed of rhyolites, ignimbrite, volcanic breccia 
and tuffs.  Mineralogically, the prealkaline rhyolites contain 
sodic amphiboles and aegirine252. 

Magmatic arc 

Hinshan 
Formation Cryogenian 

Intermediate to felsic volcanic and sedimentary rocks, 
metamorphosed to the greenschist facies, and includes andesitic 
lava and tuffs, rhyolitic flow rock and welded tuff, subordinate 
basalt, and well-bedded and locally graded wacke, siltstone, and 
shale. 

Magmatic arc 

Qazaz granite 
super suite Cryogenian Predominantly monzogranite, but individual plutons also 

contain granodiorite, diorite, syneogranite and local gabbro.  Magmatic arc 

Muwaylih 
Suite Cryogenian 

Mafic plutons that intrude into the granodiorites. They are 
variably deformed and metamorphosed. The main rock types 
are tonalite, trondhjemite, diorite, quartz diorite, gabbro and 
norite. Granodiorite, monzogranite, and serpentinite are locally 
present. 

Magmatic arc 

Zaytah 
Formation Cryogenian 

Conglomerate and sedimentary breccia, immature sandstone, 
graywacke, siltstone, shale and minor amounts of quartzite. 
Subordinate lithologies, mainly developed toward the top of the 
succession, include andesite, felsic tuff, and porphyritic felsite. 

Forearc basin 
fill later 
invaded by arc 
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Name Age Brief Description Interpretation 

Bayda Group Cryogenian 

Andesitic tuffs, breccias, and massive lavas, and basaltic sills 
and dikes. The felsic rocks include rhyolite porphyry, dacite, 
trachyte flows, thickly bedded lithic, lapilli, and welded ash-
flow tuffs, and volcanic conglomerate and breccia; Sedimentary 
rocks are conspicuous in the central and eastern parts of the 
Bayda group outcrop area, and consist of interbedded sandstone 
and shale, in beds 1 cm-30 m thick, forming sandstone-shale 
units up to 1000 m thick, subordinate andesitic and felsic tuff, 
and purple sandstone, siltstone, and polymict conglomerate 
containing subrounded pebbles and cobbles of mafic and felsic 
volcanic rocks and granite. East and southeast of Bi’r al Bayda, 
the formation includes as much as 8000 m of lithic arenite and 
siltstone well-bedded in depositional units 10-30 cm thick, 
pebbly, well-bedded to massive volcaniclastic rocks, and local 
limestone. Sedimentary structures such as cross bedding, 
ripples, graded bedding, and mud cracks, and load casts are 
common. A magnetite-rich banded-iron formation is locally 
present in the vicinity of Shaghab. 

Magmatic arc 
and forearc 

Older Granites Cryogenian 

(In Egypt) Grey granite or older granite; are mainly represented 
by tonalites, monzodiorites and qz-monzodiorites, which are 
derived from calc-alkaline melamunious to prealuminous I-type 
magma and were emplaced under prevailing compressional 
regime237. The age determined for older granodiorite is 652.5+/-
2.6 Ma123. 

Magmatic arc 

Metavolcanics Cryogenian Made of intermediate to felsic metavolcanics and 
metapyroclastics Magmatic arc 

Metasediments Cryogenian 

A three-fold stratigraphy is preserved in the basement of the 
Central Eastern Desert of Egypt. A basal section of oceanic 
crust includes ultramafics, gabbros and pillowed basalts. These 
older meta-volcanics are conformably suceeded by dominantly 
andesitic, calc-alkaline suquence of younger volcanics. The 
OMV and YMV are largely restricted to the the Central Eastern 
Desert, but analogous terranes are found in northern Arabia68. 

Accretionary 
complex 
invaded by arc 

Al Bad granite 
super suite 

Cryogenian 
to lower 
Ediacaran? 

Granites, syenogranites and alkali-feldspar granite 
compositions, and high topographic relief. Magmatic arc 

Hegaf 
Formation Tonian 

Rocks are folded and faulted, locally strongly, and are 
metamorphosed to the greenschist, and locally higher, facies 
represented by amphibolite, mafic schist, quartz-feldspathic 
mica schist, and calc-silicate rock. Pillow basalt is abundant in 
the eastern exposures and a minor iron formation occurs in the 
south 

Accretionary 
complex 

Hegaf 
Formation Tonian 

Rocks are folded and faulted, locally strongly, and are 
metamorphosed to the greenschist, and locally higher, facies 
represented by amphibolite, mafic schist, quartz-feldspathic 
mica schist, and calc-silicate rock. Pillow basalt is abundant in 
the eastern exposures and a minor iron formation occurs in the 
south. 

Accretionary 
complex 
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Name Age Brief Description Interpretation 

Silasia 
Formation Tonian 

Tuffaceous sedimentary rocks and tuffs at the base; an 
intermediate unit of jaspilitic iron formation and ferruginous 
tuffs; and an upper sequence of tuffs, tuffite, and tuffaceous 
sedimentary rocks. The formation is intruded by subconcordant 
sills of metadiabase as much as 100 m thick and several 
kilometers long. 

Forearc basin 
fill   

Ghawjah 
Formation Tonian 

Massive porphyritic andesitic flows with interbeds of dacite, 
thin felsic tuffs and quartz latite, and wacke. Basaltic and 
andesitic breccia and agglomerate are subordinate. Layering 
and graded bedding in the wacke are well preserved although 
metamorphism has destroyed many diagnostic volcanic 
features. The rocks are metamorphosed to the greenschist 
facies, locally to amphibolite facies and, adjacent to some 
faults, are strongly foliated biotite-chlorite schist. 

Magmatic arc 

Najah 
granodiorite Tonian 

Light to dark grey, uniformly medium grained granodiorites 
with well-developed hypidiomorphic-granular texture that is 
locally schictose and gneissic. 

Magmatic arc 

Medium to 
High Grade 
Metamorphics 

Tonian 

Mostly melanocratic medium to high grade metamorphic rocks; 
the age represents the exhumation82. Emplacement age for the 
orthogneisses change between 650 and 700 Ma95. In places it is 
also possible to see leucrocratic metamorphics.  

Accretionary 
complex 
invaded by arc 

Metagabbro-
Metadiorite 
Complex 

Tonian to 
Cryogenian? 

In south Sinai, on the basis of petrography and mineral 
chemistry, three are three rock types: (1) pyroxene hornblende 
gabbros, (2) hornblende gabbros, and (3 diorites). The bulk-
rock chemistry and the microprobe analyses of pyroxenes 
reveal a subalkaline magma generated in an island arc 
environment for the present metagabbro-diorite complex. K-Ar 
age dating of the hornblendes and biotites yield 794 ±30 - 
667±25 Ma age238. 

Accretionary 
complex 

VI. Tadrart Unit 

Ediacaran 
metamorphics 

lower 
Ediacaran 

Protolith is the Ediacaran sediments; amphibolite and green-
schish facies. In the Djanet 'Terrane' it is in greenschists-facies 
sedimetary sequence (the Djanet Group), whereas it is made of 
amphibolite facies in Edembo 'Terrane'. In Edembo, we observe 
lithologies including biotite micaschists, metagreywacke with 
pebbles, phlogopite marble, hornblende metabasalt, and 
migmatitic gneiss; garnet is abundant in many lithologies. The 
Djanet Group is mainly a clastic series, comprising slates, 
quartzites, and conglomerates interleaved with decimeter to 
meter thick sills of pyroxene-amphibole andesite and minor 
amounts of more acid compositions, up to rhyolite. These sills 
are often boudinaged within the sedimentary sequence. Zircon 
Pb ages suggest ~590 Ma for the deposition and metamorphism 
of the Djanet Group154. 

Accretionary 
complex 
invaded by arc 

Ediacaran 
sediments 

lower 
Ediacaran See the protolith content for the Ediacaran metamorphics Accretionary 

complex 
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Name Age Brief Description Interpretation 

Ediacaran 
magmatics 

lower 
Ediacaran Porphyritic granite, syeno-granite, rhyolite dyke Magmatic arc 

VII. Aïr-Biu Unit 

Ediacaran 
alkaline and 
alkali-calcic 
magmatics 

upper 
Ediacaran 

This composite group comprises the pate post-collisional alkali-
calcic and alkaline plutons, dykes and volcanic rocks (570-520 
Ma) of the Adrar des Iforas, the Tapurirt province in LATEA 
and in adjacent 'terranes' to the west and additional more 
isolated bodies such as the Tisselliline pluton in NE LATEA or 
the Tin Bedjane pluton and associated Tin Amali dyke swarm 
in Eastern Ahaggar10. 

Magmatic arc 

Ediacaran 
magmatics 

lower 
Ediacaran Adamellite, granodiorite, monzogranite Magmatic arc 

Ediacaran 
sediments 

lower 
Ediacaran 

See the protolith content for the Ediacaran metamorphics. In the 
south, there is a lower Ediacaran eclogite (see ref. 5) 

Accretionary 
complex 

Older granites 
lower 
Ediacaran-
Cryogenian? 

(In Nigeria); They range widerly in age and composition. But 
many geochronological constraints suggest early Ediacaran for 
the emplacement of the Older Granites. Their composition 
ranges from tonalites and diorites through granodiorites to true 
granites and syenites251. One sample dated as Tonian (793 
Ma)66. 

Magmatic arc 

Cryogenian 
volcano-
sedimentary 
rocks 

Cryogenian Greenschicst facies volcano-sedimentary rocks 
Accretionary 
complex 
invaded by arc 

Karaukarau 
Schist Belt 

Pan-
African? 

(In Nigeria) Mainly muscovite and muscovite-biotite schists 
interbedded with thin quartzites. Pelitic rocks include minor 
graphitic and feldspathic schists and contain frequent quartz and 
quartz-tourmaline veins. Interbedded quartzites are commonly 
thin but they may be grouped into sections with quartzite beds 
several tens of metres thick. Anthophyllite cordierite schists 
may have formed from rocks fed by ultramafics. Amphibolites 
form discontinuous bands but are not abundant. The original 
lithologies are muds and sands. Likel a turbidite section. The 
age of the lot is estimated to be Pan-African. 

Accretionary 
complex 

Kazaure 
Forearc Basin 

Pan-
African? 

(In Nigeria) Dominated by massive quartzites associated with 
schists and metaconglomerates in the north. May be deposited 
in a littoral or even continental environment. Has no igneous 
rocks intruding it and its deformation is characterised mostly by 
open folds. It is estimated that its age is Pan-African. Most 
likely a forearc basin. 

Forearc basin 
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Name Age Brief Description Interpretation 
VIII. Pharusian Unit 

Ediacaran 
alkaline and 
alkali-calcic 
magmatics 

upper 
Ediacaran 

This composite group comprises the pate post-collisional alkali-
calcic and alkaline plutons, dykes and volcanic rocks (570-520 
Ma) of the Adrar des Iforas, the Tapurirt province in LATEA 
and in adjacent 'terranes' to the west and additional more 
isolated bodies such as the Tisselliline pluton in NE LATEA or 
the Tin Bedjane pluton and associated Tin Amali dyke swarm 
in Eastern Ahaggar10. 

Magmatic arc 

Anka Shist 
Belt 

upper 
Ediacaran 

Metaconglomerates, sandstones, slates, phyllites, and felsic 
volcanic rocks. Conglomerates may locally reach thicnsesses of 
some 150 to 250 m, but they do not persist laterally and are 
replaced by feldspathic metasand tones. The conglomerates 
contain pebbles of granite, quartzite, phyllite and volcanic 
rocks. The are clearly channels draning a volcanic arc to the 
east of the main belt green and purple grits are interbedded with 
shales and siltstones ith fine cross-bedding and ripple marks. In 
the western part of the belt phyllites dominate ith some 
metasiltstones and metasandstones with rhyolitic to dacitic 
volcanic rocks. The metamorphic mafic and ultramafic rocks 
are considered older than 1 Ga which is entirely probable 
representing ocean floor (see ref. 265). The associated 
amphibolites are tholeiitic in composition. The 
unmetamorphosed volcanic and sedimentary rocks are dated at 
516±20 Ma. There are eclogite lenses of Lower Edicaran age5. 

Accretionary 
complex 

Ediacaran 
magmatics 

lower 
Ediacaran Granodiorite, granite Magmatic arc 

Older granites 
lower 
Ediacaran-
Cryogenian? 

(In Nigeria); They range widerly in age and composition. But 
many geochronological constraints suggest early Ediacaran for 
the emplacement of the Older Granites. Their composition 
ranges from tonalites and diorites through granodiorites to true 
granites and syenites 251.  

Magmatic arc 

Cryogenian 
magmatics Cryogenian quartz–syenite Magmatic arc 

Cryogenian 
volcano-
sedimentary 
rocks 

Cryogenian Greenschicst facies volcano-sedimentary rocks 
Accretionary 
complex 
invaded by arc 

Tonian 
magmatics Tonian granite, q-diorite (870-830 Ma)266. Magmatic arc 

Tonian 
volcano-
sedimentary 
rocks 

Tonian  
Accretionary 
complex 
invaded by arc 
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Name Age Brief Description Interpretation 

Maru Schist 
Belt Tonian? 

Pelitic rocks dominate, mainly as phyllites and 
slatesinterlyamlinatedw ith siltstones. Banded iron formation 
containing magnetie, haematite and garnet is also present 
indicating deep-water deposition. Impure micaceous quartzites 
occur near the eastern margin of the belt. Mafic rocks 
represented by amphibolites are present in several localities. 
The whole thing is intruded by granites, granodiorites and 
syenites. 

Accretionary 
complex 
invaded by 
arc? 

IX. Iforas Unit 

Edacaran 
alkaline and 
alkali-calcic 
magmatics 

upper 
Ediacaran 

This composite group comprises the pate post-collisional alkali-
calcic and alkaline plutons, dykes and volcanic rocks (570-520 
Ma) of the Adrar des Iforas, the Tapurirt province in LATEA 
and in adjacent 'terranes' to the west and additional more 
isolated bodies such as the Tisselliline pluton in NE LATEA or 
the Tin Bedjane pluton and associated Tin Amali dyke swarm 
in Eastern Ahaggar10. 

Magmatic arc 

Ediacaran 
magmatics 

lower 
Ediacaran 

Granodiorite, alkaline granite, rhyolitic lavas, monzogranite, 
tonalite, and q-monzogranite Magmatic arc 

Ediacaran 
sediments 

lower 
Ediacaran 

See the protolith content for the Ediacaran metamorphics. Unit 
includs eclogite lenses (~623 Ma)5. 

Accretionary 
complex 

Cryogenian 
magmatics Cryogenian plagiogranite, orthogneiss, granodiorite, diorite Magmatic arc 

Cryogenian 
volcano-
sedimentary 
rocks 

Cryogenian Greenschicst facies volcano-sedimentary rocks 
Accretionary 
complex 
invaded by arc 

Tonian 
volcano-
sedimentary 
rocks 

Tonian q-diorite, orthogneiss, 
Accretionary 
complex 
invaded by arc 

IXa. Tassendjanet Unit 
Ediacaran 
magmatics 

lower 
Ediacaran Gabbro and granite146. Magmatic arc 

Ediacaran 
sediments 

lower 
Ediacaran See the protolith content for the Ediacaran metamorphics Accretionary 

complex 

Cryogenian 
volcano-
sedimentary 
rocks 

Cryogenian Greenschicst facies volcano-sedimentary rocks 
Accretionary 
complex 
invaded by arc 

Tonian 
volcano-
sedimentary 
rocks 

Tonian 

It is mainly composed of a huge monotonous formation of 
turbiditic greywackes and con-glomerates formed by the 
erosion of calc-alkaline lavas and plutonsranging from basaltic 
andesites to dacites in composition5, 267, 268 and overlying 
volcanic and volcanoclastics (<680 Ma)269. 

Accretionary 
complex 
invaded by arc 

IXb. Tilemsi Unit 
Cryogenian 
magmatics Cryogenian Plagiogranite, orthogneiss, granodiorite, and diorite Magmatic arc 
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Cryogenian 
volcano-
sedimentary 
rocks 

Cryogenian Greenschicst facies volcano-sedimentary rocks with eclogite  
Accretionary 
complex 
invaded by arc 

Tonian 
magmatics Tonian Q-diorite, and orthogneiss Magmatic arc 

Tonian 
sediments Tonian metaabasalts, acid metavolcanics, and mafic dyke complexe Accretionary 

complex 
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