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Associations Samples Geological time Basins Remarks 
Morzadecops 
Association (Ia) 

JO-Ema12/MEK-Ema03/ 
F12-Ema21/OC-Ema21 

early Emsian Dra Valley, 
Maïder and 
Tafilalt 

 Only OC-Ema21 is diverse with six distinct genera recorded. 

Ganetops 
Association (Ib) 

Dkh-Lb31/EK-Lb31 
/ED-Lb31/Zer-Lb31 

late Lochkovian Ougarta  Zer-Lb31 added to the Ganetops Association based on the presence of 
both Ganetops and Protacanthina and DCA result 

 Dominated by two asteropygine genera (Ganetops and Protacanthina) 
 High overall β diversity. 

Montanproetus 
Association (Ic) 

BZ-Emb41/JA-Ema21/JBT-Ema21/JISW-
Emb14 

Emsian Maïder, 
Tafilalt and 
Ben Zireg 

 In limestone deposits 

Sculptoproetus 
Association (Id) 

JA-Eia21/EAt-Emb24/Ris-Emb24/Tim-P11/ 
EAt-Ema21/JISW-Ema12 

Pragian to Eifelian Tafilalt and 
Maïder 

 Low overall β diversity 
 In shales or calcareous-shale alternations 

Piriproetus 
Association (Ie) 

GM-Eia24/GM-Emb24/GM-Eia25/JI-
Eia25/JA-Eia25/JA-Emb24/HL-Eia25/JBT-
Eia25/HL-Emb23/HL-Ema23 

late Emsian to 
early Eifelian 

Tafilalt 
 

 In marly limestones deposits 

Hollardops 
Association (IIa)

Tim-Emb15/BD-Eia16/BD-Emb15/FZ-Emb-
02/EK-Emb33/Zer-Emb33/JeA-Emb02/BD-
Emb14/Zgu-Eia02/Zer-Ema32/Mar-Emb33 

late Emsian to 
early Eifelian 

the entire Anti-
Atlas 

 In limestones interbedded with shales from a relatively deep platform. 
 Association dominated by Hollardops and Timsaloproetus but they 

occurred together only in sample Zgu-Eia02 
Morocops 
Association (IIb)

HL-Emb24/BD-Eia16/FZ-Eia02/BD-Emb15 
/Tal-Emb15/JISW-Emb15/TO-Emb15/ED-
Eia33/JO-Eia16/ED-Emb33/JGEZ-
Emb02/JGEZ-Eia02/Mah-P11/Khr-
Emb02/TT-Emb/Tis-Emb02/JO-Emb15/JO-
Emb16/Tal-Emb24 

Pragian, late 
Emsian to early 
Eifelian 

Tafilalt, 
Maïder, 
Ougarta and 
Dra Valley 

 Five other samples were added according to their taxonomic 
composition and from DCA results: TT-Emb, Tis-Emb02, JO-Emb15, 
JO-Emb16 and Tal-Emb25 

 Morocops, Cyphaspis and Austerops represent the most widespread 
genera 

 Most diverse association of the whole Devonian 
Gerastos 
Association (IIc)

JZg-Eia17/JeM-Ga18/ Tab-Gb18/JeM-
Eia16/JZg-Eia16/Sar-Eia16/JeM-Eia17/JeM-
Eib17/JO-Eib17/Tab-Ga18/JOD-Ga17/JISW-
Eia16/JISW-Emb16 

lower Eifelian to 
middle Givetian 

Maïder Basin  Association dominated by Gerastos, which is invariably present in all 
samples 

 In limestones 

Chotecops 
Association (IId)

HN-Gc26/Oua-Eia33/JMI-Ga25/JMI-
Eib25/JZa-Ga25/JBT-Eib25/Mar-Eia33 

Middle Devonian Tafilalt and 
Ougarta 

 Association dominated by three genera: Chotecops, Struveaspis and 
Helmutia 

 In marly limestones of pelagic environments 
Paralejurus 
Association (IIe)

BZ-P41/MeK-P01/JOJI-P11/F12-P21/HL-
P22/JO-P11/Tab-P11/Tis-P01/EAt-P21/BZ-
Ema41 

Pragian, early 
Emsian 

Maïder, 
Tafilalt, Ben 
Zireg and Dra 
Valley 

 Sample BZ-Ema41 was removed from the Psychopyge association to 
be placed in the Paralejurus Association based on the presence of 
Prodrevermannia and DCA results 

 High overall β diversity 



Psychopyge 
Association (IIf)

JBT-Emb24/JO-Emb12/ElH-Emb02/BD-
Emb13/Mar-Ema32 

Emsian Maïder, 
Tafilalt and 
Ougarta basins 

 Low overall β diversity 
 In interbedded marl and limestones 

Lepidoproetus 
Association 
(IIIa) 

AnT-P11/JeM-P11/JZg-P11/OJ-P11/JINW-
P11/EAc-P11/Ams-P21/Lan-Emb02 

Pragian, late 
Emsian 

Tafilalt, Dra 
Valley 

 Although Lepidoproetus was the most abundant genus, there is no 
dominant genus. 

 Low overall β diversity 
 

Cyrtosymbolina 
Association 
(IVa) 

BE-Fa26/BJ-Fa26 early Famennian Tafilalt 
Platform 

 Low overall β diversity 

Osmolskabole 
Association 
(IVb) 

BE-Fb26/ BE-Fc26/HL-Fb26/JBT-Fb26/OC-
Fb26/ BE-Fd26 

middle Famennian 
to latest 
Famennian 

Tafilalt 
Platform 

 Most diverse association of the Late Devonian 
 In limestone only 

Trimerocephalus
Association 
(IVc) 

KeA-Fb26/ Mar-Fa34/CeA-Fb34/GD-
Fb34/Mar-Fb34/Bec-Fc34 

early to middle 
Famennian 

Ougarta Basin, 
Tafilalt 

 Low overall β diversity 
 Relatively deep environment 

Phacops s.l. 
Association 
(IVd) 

TZ-Fb34/Idh-Fc34/TZ-Fc34/Mar-Fc34 middle Famennian 
to late Famennian 

Ougarta Basin  Poorly diverse 
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