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! ƎǊƻǳǇ ƻŦ ŀǎǘŜǊƻǇȅƎƛƴŜ ǘǊƛƭƻōƛǘŜǎ ǿƛǘƘ мл ǘƘƻǊŀŎƛŎ ǎŜƎƳŜƴǘǎ ŦǊƻƳ ǘƘŜ ƭƻǿŜǊ 9Ƴǎƛŀƴ ǘƻ 
ƭƻǿŜǊƳƻǎǘ 9ƛŦŜƭƛŀƴ ƻŦ ǿŜǎǘŜǊƴ 9ǳǊƻǇŜ ŀƴŘ ƴƻǊǘƘǿŜǎǘ !ŦǊƛŎŀ ƛǎ ŘŜŜƳŜŘ ƳƻƴƻǇƘȅƭŜǝŎΦ 
!ǾŀƛƭŀōƭŜ ƴŀƳŜǎ ŦƻǊ ǘƘƛǎ ŎƭŀŘŜ ŀǊŜ IƻƭƭŀǊŘƻǇǎ aƻǊȊŀŘŜŎΣ мффтΣ tƘƛƭƛǇǎƳƛǘƘƛŀƴŀ [ƛŜōŜǊƳŀƴ ϧ 
YƭƻŎΣ мффтΣ aƻŘŜƭƭƻǇǎ [ƛŜōŜǊƳŀƴ ϧ YƭƻŎΣ мффт ŀƴŘ tŜƴƴŀǊōŜŘƻǇǎ .ƛƎƴƻƴ ϧ /ǊƾƴƛŜǊΣ нлмоΣ ǘƘŜ 
ŬǊǎǘ ƻŦ ǿƘƛŎƘ Ƙŀǎ ǇǊƛƻǊƛǘȅΦ ²Ŝƭƭ-ǇǊŜǎŜǊǾŜŘ IƻƭƭŀǊŘƻǇǎ ǎǇŜŎƛƳŜƴǎ ŦǊƻƳ ǎƻǳǘƘŜǊƴ aƻǊƻŎŎƻ ƘŀǾŜ 
ǊŜǾŜŀƭŜŘ ǇǊŜǾƛƻǳǎƭȅ ǳƴŘŜǎŎǊƛōŜŘ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ƳƛƴŜǊŀƭƛǎŜŘ ŜȄƻǎƪŜƭŜǘƻƴ ǘƘŀǘ ŀǊŜ ƛƴǘŜǊǇǊŜǘŜŘ 
ƘŜǊŜ ŀǎ ŎƻŀǇǘŀǝǾŜ ŀƴŘ ǎŜƴǎƻǊȅ ŘŜǾƛŎŜǎΦ Lǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƘŀǘ IƻƭƭŀǊŘƻǇǎΣ ƭƛƪŜ Ƴŀƴȅ ƻǘƘŜǊ 
ŀǎǘŜǊƻǇȅƎƛƴŜǎΣ ǇǊŀŎǝǎŜŘ ŀ Řǳŀƭ ƳƻŘŜ ƻŦ ŎƻŀǇǘŀǝƻƴΥ Ŧǳƭƭȅ ƭƻŎƪŜŘ ŜƴǊƻƭƳŜƴǘ ǿŀǎ ŀƭǘŜǊƴŀǘŜŘ 
ǿƛǘƘ ŀ ǊŜǘǊŀŎǘŜŘ ǇȅƎƛŘƛǳƳΣ ŀƭƭƻǿƛƴƎ ǘŜƳǇƻǊŀǊȅ ƛƴƅǳȄ ƻŦ ƻȄȅƎŜƴŀǘŜŘ ǎŜŀǿŀǘŜǊ ŀƴŘ ŜȄŎǊŜǝƻƴ 
ǘƘǊƻǳƎƘ ǎƭƛǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǇȅƎƛŘƛŀƭ ƭŀǇǇŜǘǎΦ ¢Ƙƛǎ ǇǳǘŀǝǾŜ ΨōǊŜŀǘƘƛƴƎ ŘŜǾƛŎŜΩ ŜƴŀōƭŜŘ ǘƘŜ 
ǘǊƛƭƻōƛǘŜ ǘƻ ǊŜƳŀƛƴ ŜƴǊƻƭƭŜŘ ŦƻǊ ŀ ƭƻƴƎŜǊ ǇŜǊƛƻŘ ƻŦ ǝƳŜ ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ Ǿƛǘŀƭ ōƻŘȅ ŦǳƴŎǝƻƴǎΦ 
! ǇƻƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǇǊƻōƭŜƳŀǝŎ ǘȅǇŜ ǎǇŜŎƛŜǎ ƻŦ IƻƭƭŀǊŘƻǇǎΣ IΦ ƳŜǎƻŎǊƛǎǘŀǘǳǎ ό[Ŝ 
aŀƞǘǊŜΣ мфрнύΣ Ƙŀǎ ŎƭƻǳŘŜŘ ŀŎǘǳŀƭ ŘƛǾŜǊǎƛǘȅ ƛƴ !ƭƎŜǊƛŀ ŀƴŘ aƻǊƻŎŎƻΦ IƻƭƭŀǊŘƻǇǎ ƪƭǳƎƛ ǎǇΦ ƴƻǾΦ ƛǎ 
ǘƘŜ ƻƭŘŜǎǘ ƪƴƻǿƴ ƳŜƳōŜǊ ƻŦ ǘƘŜ ƎŜƴǳǎ ŀƴŘ ŜȄǘŜƴŘǎ ƛǘǎ ŎƻƴŬǊƳŜŘ ǎǘǊŀǝƎǊŀǇƘƛŎ ǊŀƴƎŜ ƛƴǘƻ ǘƘŜ 
ƭƻǿŜǊ 9ƳǎƛŀƴΦ ¢ǿƻ ǎǇŜŎƛŜǎΣ IΦ ƪȅǊƛŀǊŎƘƻǎ ǎǇΦ ƴƻǾΦ ŀƴŘ IΦ Ƴǳƭǘŀǘǳƭƛ ǎǇΦ ƴƻǾΦΣ ŀǊŜ ǊŜŎƻǊŘŜŘ ŦǊƻƳ 
Ƨǳǎǘ ŀōƻǾŜ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǳǇǇŜǊ 9ƳǎƛŀƴΦ !ŘŘƛǝƻƴŀƭƭȅΣ IΦ ŀƴƎǳǎǝŦǊƻƴǎ ǎǇΦ ƴƻǾΦΣ IΦ ƭǳǎŎǳǎ ǎǇΦ 
ƴƻǾΦ ŀƴŘ ǘƘŜ ŬǊǎǘ ǿŜƭƭ-ǇǊŜǎŜǊǾŜŘ ǎǇŜŎƛƳŜƴǎ ƻŦ IΦ ōƻǳŘƛōŜƴǎƛǎ aƻǊȊŀŘŜŎΣ нллм ŀǊŜ ǊŜŎƻǊŘŜŘ 
ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ 9ƳǎƛŀƴΦ ¢ƘŜ ǘȅǇŜǎ ƻŦ IΦ ƘȅŬƴƪŜƭƛ ό[ƛŜōŜǊƳŀƴ ϧ YƭƻŎΣ мффтύ ŀƴŘ IΦ 
ōǳǊǘŀƴŘƳƛƳƛŀŜ ό[ƛŜōŜǊƳŀƴ ϧ YƭƻŎΣ мффтύ ŀǊŜ ǊŜŬƎǳǊŜŘ ŀƴŘ ƻǊƛƎƛƴŀƭ ǎǇŜŎƛŜǎ ŎƻƴŎŜǇǘǎ 
ǊŜƛǘŜǊŀǘŜŘΦ CŜǊǳƳƛƴƻǇǎ IŀŀǎΣ мфсуΣ ƛƴŎƭǳŘƛƴƎ ƛǘǎ ƧǳƴƛƻǊ ǎǳōƧŜŎǝǾŜ ǎȅƴƻƴȅƳ aƻǊȊŀŘŜŎƻǇǎ 
.ƛƎƴƻƴ ϧ /ǊƾƴƛŜǊΣ нлмоΣ ŦǊƻƳ ǘƘŜ ƭƻǿŜǊ 9Ƴǎƛŀƴ ƻŦ aƻǊƻŎŎƻ ŀƴŘ ¢ǸǊƪƛȅŜΣ Ƴŀȅ ŎƻƳǇǊƛǎŜ ǘƘŜ 
ǎƛǎǘŜǊ ƎǊƻǳǇ ƻŦ IƻƭƭŀǊŘƻǇǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ŜƴǊƻƭƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ ǎȅǎǘŜƳŀǝŎǎ ƻŦ ǎŜǾŜǊŀƭ 
ƻǘƘŜǊ ƳŜƳōŜǊǎ ƻŦ !ǎǘŜǊƻǇȅƎƛƴŀŜ ŀǊŜ ŘƛǎŎǳǎǎŜŘΦ tƭŀǘȅƪŀǊŘƛŀǇȅƎŜ ƎŜƴΦ ƴƻǾΦ όǘȅǇŜ ǎǇŜŎƛŜǎΥ 
aŜǘŀŎŀƴǘƘƛƴŀ ƳŀŘŜǊŜƴǎƛǎ aƻǊȊŀŘŜŎΣ нллмύ ƛǎ ŜǊŜŎǘŜŘ ŦƻǊ ŀ ƎǊƻǳǇ ƻŦ tǊŀƎƛŀƴςŜŀǊƭȅ 9Ƴǎƛŀƴ 
ŀǎǘŜǊƻǇȅƎƛƴŜǎ ŦǊƻƳ aƻǊƻŎŎƻΣ {Ǉŀƛƴ ŀƴŘ ¢ǸǊƪƛȅŜ ǿƛǘƘ ŀ ǿƛŘŜƭȅ ƘŜŀǊǘ-ǎƘŀǇŜŘ ǇȅƎƛŘƛǳƳ ŀƴŘ 
ŎƻƳǇŀǊŀǝǾŜƭȅ Ƴŀƴȅ ǇȅƎƛŘƛŀƭ ǇƭŜǳǊŀŜΣ ŀƳƻƴƎ ƻǘƘŜǊ ŦŜŀǘǳǊŜǎΦ .ƛƎƴƻƴƻǇǎ ƎŜƴΦ ƴƻǾΦ όǘȅǇŜ 
ǎǇŜŎƛŜǎΥ YŀȅǎŜǊƻǇǎ ǘŀƳƴǊƘŜǊǘǳǎ /ƘŀǧŜǊǘƻƴ Ŝǘ ŀƭΦΣ нллсύ ƛǎ ŜǊŜŎǘŜŘ ŦƻǊ ǎƻƳŜ ǎǇŜŎƛŜǎ ǇǊŜǾƛƻǳǎƭȅ 
ƛƴŎƭǳŘŜŘ ƛƴ DŀƴŘƭƻǇǎ .ƛƎƴƻƴ ϧ /ǊƾƴƛŜǊΣ нлмоΦ aƛƴƛŎǊȅǇƘŀŜǳǎ ǎǳŀǾƛǳǎ ǎǇΦ ƴƻǾΦ ƛǎ ŘŜǎŎǊƛōŜŘ 
ŦǊƻƳ ǘƘŜ ƭƻǿŜǊ 9Ƴǎƛŀƴ ƻŦ aƻǊƻŎŎƻΦ ¢ƘŜ ƛŘŜƴǝǘȅ ŀƴŘ ƎŜƴŜǊƛŎ ŀŶƴƛǘȅ ƻŦ ǘƘŜ ƻƭŘŜǎǘ ƪƴƻǿƴ 
ŀǎǘŜǊƻǇȅƎƛƴŜΣ DŀƴŜǘƻǇǎ ƎŘƻǳƳƻƴǘŜƴǎƛǎ ό!ǎǎŜƭōŜǊƎƘǎΣ мфолύ ŦǊƻƳ ǘƘŜ tǊƛŘƻƭƛŀƴ ƻŦ .ŜƭƎƛǳƳΣ 
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мΦ LƴǘǊƻŘǳŎǝƻƴ 

In 1997 Morzadec erected Hollardops for asteropygine trilobites 

with 10 thorax segments (as against the usual 11 for this 

subfamily) and selected Asteropyge mesocristata Le Ma´tre, 

1952 from the upper Emsian of Algeria as the type species. 

Hollardops species have hitherto been recognised in the 

Devonian of Algeria, Morocco and France (Morzadec, 1969, 

1983; Lieberman & Kloc, 1997; Schraut, 1998, 2000; Lebrun, 

2002, 2018; Jansen et al., 2004; Chatterton et al., 2006; Bonino 

& Kier, 2009; Chatterton & Gibb, 2010; Brett et al., 2012; 

Laurencin & Hoffman, 2012; Hoffman et al., 2014; Lawrance & 

Stammers, 2014; Levi-Setti, 2014; Khaldi et al., 2016; 

Schoenemann et al., 2017; Cr¹nier et al., 2018). Subsequent to 

the papers of Morzadec (1997, 2001) there has been wide 

consensus that, besides the two endemic species H. lemaitreae 

Morzadec, 1997 and H. boudibensis Morzadec, 2001, diversity 

throughout the upper Emsian in Algeria and Morocco is 

accounted for by H. mesocristatus and H. burtandmimiae 

(Lieberman & Kloc, 1997). 

We have examined numerous well-preserved Hollardops 

specimens from various sections in Morocco, which led us to 

the viewpoint that current species concepts are in need of a 

critical reappraisal and that the diversity of the genus is higher 

than previously recognised. 

нΦ [ƻŎŀƭƛǝŜǎ όaƻǊƻŎŎƻύ 

Hollardops is regularly found in upper Emsian strata in 

Morocco but only in certain limestone and marly levels. 

Commercially mined specimens have been offered for sale at 

least since the 1990s. Their profusion suggests that they were 

mined in localities frequented for their high commercial 

leverage, i.e., where comparatively rare trilobite species occur 

as well-preserved articulated exoskeletons relatively often. 

Unfortunately, the exact geographic and stratigraphic origins of 

Hollardops specimens offered for sale are almost never known 

and preparation is often substandard. Newly collected 

specimens are recorded from various sections in the Tindouf 

and Maôder basins and the Tafilalt Platform (sensu Wendt, 

2021), as well as others in extant collections of imprecise origin, 

in Morocco. Reference is made to Bultynck & Walliser (2000) 

for updated stratigraphic frameworks of the Maôder Basin and 

the Tafilalt Platform subsequent to the principle work of Hollard 

(1974), and to Becker et al. (2004a) for the northern limb of the 

Tindouf Basin. 

 Bou Tserfine locality of Becker et al. (2004c), east of Assa 

(Figs 1, 2); Khebchia Formation, upper Emsian. The base of the 

Khebchia Formation comprises a 5ï6 m-thick interval of 

rhythmically bedded limestone-shale successions described by 

Becker et al. (2004a) as the Hollardops Limestone Member. 

This unit is a useful regional marker in the western Draa Valley, 

recognisable by the deposition of the first bioclastic solid 

limestone bed in dark grey marls. Abundant fossils occur in the 

limestones and marls of the Hollardops Limestone Member in 

various orientations to bedding; Brett et al. (2010, 2012) 

suggested that the animals were entrained in mudflows. 

Trilobites are often found articulated, uncompacted and well-

preserved, as a result of rapid burial and early diagenetic 

cementation. Shaly intervals, barren in fossils and showing 

extensive bioturbation, indicate episodes of sediment starvation. 

The age of the Hollardops Limestone Member is not known 

exactly but an early upper Emsian age (probably laticostatus 

Zone of Bultynck & Hollard, 1980) is inferred from 

biostratigraphical evidence (Bultynck & Hollard, 1980; Becker 

et al., 2004a; Jansen et al., 2007; Dojen et al., 2011; van Viersen 

& Holland, 2016). A gradual change from neritic to pelagic 

sedimentation across the boundary between the Oui-n-Mesdo¾r 

and Khebchia formations in the region has been suggested to 

reflect the increasing influence of the global transgressive 

Daleje Event (Becker et al., 2004b). 

Hollardops kyriarchos sp. nov. co-occurs with Morocops 

spinifer van Viersen et al., 2017 (Fig. 3CïE) in a marly layer 

just above the base of the Hollardops Limestone Member in 

Bou Tserfine (van Viersen et al., 2017, fig. 2a; Fig. 2). Van 

Viersen et al. (2017, fig. 2a) showed Hollardops mesocristatus 

to occur in the Hollardops Limestone Member starting just 

above Morocops spinifer, based on the accounts of Becker et al. 

(2004c) and Brett et al. (2012). One of us (AV) has examined 

high-resolution photographs of the original specimens from Bou 

Figure 1. Simplified map of southern Morocco and western Algeria showing Devonian outcrops, fossil localities and town centres in the Tindouf, 

Maôder and Ougarta basins, and the Tafilalt. Adopted from Hollard (1967, p. 204, fig. 1) and modified. 
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Tserfine in the Westfªlische Wilhelms-Universitªt M¿nster 

(courtesy of Dr Stephan Helling), concluding that those do not 

belong to H. mesocristatus and that they may represent one or 

more distinct species (ñHollardopsò in our Fig. 2). 

Tadachacht locality of van Viersen & Holland (2016), south 

of Assa (Fig. 1); Khebchia Formation, upper Emsian. A locality 

log is unavailable but the sequence is very similar to that in Bou 

Tserfine (van Viersen et al., 2017). Numerous complete, at 

times slightly disarticulated trilobites occur in a marly bed, 

informally called Cyphaspis couche, near the summit of the 

Hollardops Limestone Member. The Hollardops specimens 

have fine details of the mineralised cuticle preserved, some of 

which are described here for the first time. We describe 

Hollardops multatuli sp. nov. from this horizon, where it co-

occurs with Cyphaspis lerougei van Viersen & Holland, 2016 

(Fig. 3HïN), Cyphaspis tadachachtensis van Viersen & 

Holland, 2016 (Fig. 3O), Morocops torkozensis (Schraut, 2000) 

(Fig. 3A, B, Q) and Timsaloproetus gibbae van Viersen & 

Lerouge, 2019 (Fig. 3F, G). 

Jbel Khraid locality of van Viersen & Holland (2016), south 

of the village of Foum Zguid (Fig. 1); upper Emsian to Eifelian 

Timrhanrhart Formation. Two trilobite-bearing levels were 

identified during fieldwork carried out by the late H. Prescher 

(AV, pers. comm. with H. Prescher in 2014). A lower bed, 

which Prescher considered to be an equivalent of ZGEE2 (upper 

Emsian) in the nearby Zguilma section of Chatterton et al. 

(2006), has yielded Acastoides zguilmensis Chatterton et al., 

2006, Koneprusia dahmani Chatterton et al., 2006, Walliserops 

trifurcatus Morzadec, 2001, Cyphaspis khraidensis van Viersen 

& Holland, 2016 and abundant Morocops granulops Chatterton 

et al., 2006. We record Hollardops angustifrons sp. nov. from 

this level. An upper bed, correlated by Prescher with ZGEE3 

(lower Eifelian) in Zguilma, has yielded Acastoides zguilmensis, 

Austerops sp., Cyphaspis sp., Diademaproetus mohamedi 

Chatterton et al., 2006, Gerastos cf. marocensis Chatterton et 

al., 2006 and Thysanopeltis sp. 

Ouidane Chebbi locality of Klug et al. (2008), east of 

Rissani (Fig. 1); claystones and marls in the lower Emsian part 

of the Pragian to mid-Emsian Seheb El Rhassel Group 

(Bultynck & Walliser, 2000). Klug et al. (2008) studied the 

macrofauna of two lower Emsian intervals, yielding a lower 

Faunule 1 and a slightly younger upper Faunule 2. These 

correspond respectively to the ñMarnes et calcairesò and 

ñCalcaires et marnesò in the Seheb El Rhassel group (Tafilalt) 

of Hollard (1981, table 4). The lower unit consists of grey 

claystones and marlstones and belongs to the kitabicus 

Conodont Zone. Faunule 1 comprises an abundant macrofauna, 

including mainly relatively small invertebrates, abundant 

acanthodians, rare placoderms, and two fairly common species 

of asteropygine trilobites described here as Hollardops klugi sp. 

nov. and Minicryphaeus suavius sp. nov. Klug et al. (2008) 

noted similarities between faunules 1 and 2 but also an increase 

of nektonic taxa at the expense of the infauna in the latter. They 

tentatively referred this turnover to poorly oxygenated 

conditions on and in the sea floor while adding that it may also 

reflect other abiotic changes in the general structure of global 

marine ecosystems during this time. Faunule 2 does not include 

any asteropygine. 

Jbel Issoumour1 locality of van Viersen & Holland (2016), 

near Bou Dib (Issoumour1 in Fig. 1); lower part of the Tazoulaµt 

Formation, upper Emsian. A single specimen of Hollardops 

boudibensis was obtained from a level just below the 

Psychopyge couche (see Chatterton & Gibb, 2010, p. 1189, fig. 

1C), where it co-occurs with Cyphaspis kippingi van Viersen & 

Holland, 2016. 

Timerzit locality of van Viersen & Lerouge (2019) (Fig. 1); 

lower part of the El Otfal Formation, upper Emsian. A 

Walliserops couche has been mined for years in this locality. 

Van Viersen & Lerouge (2019) inadvertently placed the 

Walliserops couche in the Tazoulaµt Formation. This horizon 

belongs to the basal part of the overlying El Otfal Formation 

instead. Trilobites include Acastoides sp., Adrisiops sp., 

Cyphaspis sp., Koneprusia sp., Leonaspis sp., Psychopyge sp., a 

cornuproetine, a scutelluid, a harpetid, several species of 

Walliserops (AV, pers. comm. with H. Prescher in 2007), 

Timsaloproetus pulchistriatus pulchistriatus van Viersen & 

Lerouge, 2019 and Hollardops luscus sp. nov. 

оΦ tŀƭŀŜƻŜŎƻƭƻƎȅ ƻŦ ǘǊƛƭƻōƛǘŜǎ ŦǊƻƳ ǘƘŜ ōŀǎŀƭ YƘŜōŎƘƛŀ 
CƻǊƳŀǝƻƴ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ 5Ǌŀŀ ±ŀƭƭŜȅ 

The interpretation of the trilobite-bearing beds in the Hollardops 

Limestone Member as obrution deposits implies that alpha 

diversity of the benthic macrofauna is largely original. Becker et 

al. (2004c) reported orthocones, nautiloids, corals, gastropods, 

styliolinids, ostracods, rare atrypids and other brachiopods. 

Trilobites (Fig. 3) include Hollardops, Morocops, 

Tropidocoryphe (two undetermined species), Timsaloproetus 

gibbae, Diademaproetus cf. praecursor (Alberti, 1969), 

Gerastos cf. marocensis, Rheiscutellum sp., Cyphaspis 

tadachachtensis, Cyphaspis lerougei, Leonaspis sp., Koneprusia 

sp. and Psychopyge sp. (Becker et al., 2004c; Brett et al., 2012; 

van Viersen & Holland, 2016; van Viersen et al., 2017; van 

Viersen & Lerouge, 2019; AV, pers. comm. with D. Holland 

and H. Prescher in 2014). At the genus level, this trilobite fauna 

is characteristic of the upper Emsian of the Rhenish-Bohemian 

Province (sensu Dowding & Ebach, 2019), where closely allied 

taxa in Acastidae, Phacopidae, Odontopleuridae, Proetidae, 

Scutelluidae and Aulacopleuridae, were widely distributed 

along the continental shelves of southern Laurussia and northern 

and peri-Gondwana, possibly owing their dispersion to the 

effects of the transgressive Daleje Event (Morzadec, 1992; 

Chlup§ļ, 1994; Chlup§ļ et al., 2000; van Viersen & Holland, 

2016; van Viersen et al., 2017). 

Of note is the absence of trochurines, although this is 

generally the case in mid-Emsian strata (  nothoperbonusï

inversus Conodont zones) worldwide. In the Rhenish-Bohemian 

Province, the only potential exceptions known from this interval 

are referred to Huginarges from the Rhenish Mountains (Basse 

& M¿ller, 2004; Franke, 2010; van Viersen, 2021b). 

Figure 2. Lithostratigraphy and trilobite biostratigraphy in the Bou 

Tserfine section, modified and simplified from Becker et al. (2004c) and 

van Viersen et al. (2017).  
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Figure 3. Trilobites from the Hollardops Limestone Member, Khebchia Formation (upper Emsian), in the western Draa Valley. A, B, Q. Morocops 

torkozensis (Schraut, 2000). A, B. NHMM 2016002, Tadachacht. Q. Paratype, SMF 53627, Torkoz. CïE. Morocops spinifer van Viersen, Holland & 

Koppka, 2017, holotype, NHMM 2016004, Bou Tserfine. F, G. Timsaloproetus gibbae van Viersen & Lerouge, 2019, holotype, IRSNB a13423, 

Tadachacht. HïN, Cyphaspis lerougei van Viersen & Holland, 2016, holotype, IRSNB a13014 (IïL and lower left specimen in H) and paratypes, 

IRSNB a13015 (M, N and upper articulated specimen in H) and IRSNB a13016 (cephalothorax in H), on a single rock slab, Tadachacht. O. Cyphaspis 

tadachachtensis van Viersen & Holland, 2016, holotype, IRSNB a13002, Tadachacht. P. Hollardops multatuli sp. nov., holotype, IRSNB a13567, 

Tadachacht. 

Scale bars are 4 mm.  













































































https://doi.org/10.1007/978-1-4615-0161-9_4
https://doi.org/10.5962/bhl.title.14776
https://doi.org/10.2307/1548154
https://doi.org/10.2307/1548154
https://doi.org/10.1093/acprof:osobl/9780195398038.003.0013
https://doi.org/10.1093/acprof:osobl/9780195398038.003.0013
https://doi.org/10.1016/0022-0981(96)02575-0
https://doi.org/10.1016/0022-0981(96)02575-0
https://doi.org/10.1111/j.1502-3931.1984.tb00668.x
https://doi.org/10.1111/j.1502-3931.1984.tb00668.x
https://doi.org/10.1080/14772019.2013.804008
https://doi.org/10.1080/14772019.2013.804008
https://doi.org/10.1016/j.geobios.2014.09.002
https://doi.org/10.1017/S0022336000038373
https://doi.org/10.1017/S1089332600001078


https://doi.org/10.1007/978-90-481-8643-3_4
https://doi
https://doi.org/10.1127/pala/245/1997/1
https://doi.org/10.1666/10-027.1
https://doi.org/10.19800/j.cnki.aps.2011.03.002
https://doi.org/10.19800/j.cnki.aps.2011.03.002
https://doi.org/10.1016/S0016-6995(09)90029-8
https://doi.org/10.1111/j.1502-3931.1973.tb01186.x
https://doi.org/10.1111/j.1502-3931.1973.tb01186.x
https://doi.org/10.1127/njgpa/2018/0781
https://doi.org/10.1127/njgpa/2018/0781
https://doi.org/10.1017/S002233600002775X
https://doi.org/10.1017/S002233600002775X
https://doi.org/10.1130/SPE29-p1
https://doi.org/10.1130/SPE29-p1
https://doi.org/10.1017/pab.2019.30
https://doi.org/10.1016/S0920-5446(08)70329-7
https://doi.org/10.3140/bull.geosci.1792
https://doi.org/10.1080/03115510108619216
https://doi.org/10.1007/s12549-010-0025-1
https://doi.org/10.1111/1475-4983.00080


https://doi.org/10.1007/s10152-010-0193-4
https://doi.org/10.1046/j.1525-142x.1999.99005.x
https://doi.org/10.1666/06017.1
http://doi.org/10.1144/SP423.11
https://doi.org/10.1144/SP278.2
https://doi.org/10.1007/978-3-642-16411-8_10
https://doi.org/10.1007/978-3-642-16411-8_10
https://doi.org/10.1017/S0016756815000345
https://doi.org/10.1127/pala/283/2008/83
https://doi.org/10.3906/yer-0801-5
https://doi.org/10.3906/yer-0801-5
https://doi.org/10.1111/pala.12365
https://doi.org/10.1111/j.1502-3931.2010.00233.x


https://doi.org/10.1007/978-1-4757-0773-1
https://doi.org/10.1007/978-1-4757-0773-1
https://doi.org/10.1666/10-049.1
https://doi.org/10.1017/S0080456800015350
https://doi.org/10.1017/S0080456800015350
https://doi.org/10.1080/25761900.2022.12131758
https://doi.org/10.1080/25761900.2022.12131758
https://doi.org/10.1016/S0016-6995(06)80338-4
https://doi.org/10.1016/S0016-6995(06)80338-4
https://doi.org/10.1111/j.1502-3931.1992.tb01793.x
https://doi.org/10.1111/j.1502-3931.1992.tb01793.x
https://doi.org/10.1127/pala/244/1997/143
https://doi.org/10.1127/pala/244/1997/143
https://doi.org/10.1127/pala/262/2001/53
https://doi.org/10.1127/pala/262/2001/53
https://doi.org/10.1016/S0016-6995(02)00037-2
https://doi.org/10.1016/S0016-6995(02)00037-2
https://doi.org/10.1007/978-3-663-06957-7
https://doi.org/10.1007/978-3-663-06957-7
https://doi.org/10.1017/jpa.2019.104
https://doi.org/10.1017/jpa.2019.104
https://doi.org/10.1017/S0016756820000448
https://doi.org/10.1017/S0016756820000448
https://doi.org/10.1038/srep40330
https://doi.org/10.1038/srep40330
https://doi.org/10.1007/BF03043733
https://doi.org/10.1007/BF03043647
https://doi.org/10.1144/GSL.MEM.1990.012.01.01
https://doi.org/10.1144/GSL.MEM.1990.012.01.01
https://doi.org/10.1111/j.1502-3931.1988.tb02063.x
https://doi.org/10.1016/B978-0-444-88034-5.50021-2


https://doi.org/10.1007/BF02989565
https://doi.org/10.1007/BF02989565
https://doi.org/10.1007/BF03042784
https://doi.org/10.1163/9789004188259_006
https://doi.org/10.1163/9789004188259_006
https://doi.org/10.1127/njgpa/2021/0964
https://doi.org/10.1127/njgpa/2021/0983
https://doi.org/10.1127/njgpa/2021/0983
http://dx.doi.org/10.20341/gb.2016.008
https://doi.org/10.1007/s12542-019-00491-w
https://doi.org/10.1007/s12542-020-00543-6
https://doi.org/10.1007/s12542-020-00543-6
https://doi.org/10.20341/gb.2018.005
https://doi.org/10.20341/gb.2018.005
https://doi.org/10.3140/bull.geosci.1610
https://doi.org/10.20341/gb.2019.001
https://doi.org/10.20341/gb.2019.001
https://doi.org/10.1666/0022-3360(2004)078%3C0961:EPAOBI%3E2.0.CO;2
https://doi.org/10.1666/0022-3360(2004)078%3C0961:EPAOBI%3E2.0.CO;2
https://doi.org/10.1007/s00531-021-02028-6
https://doi.org/10.1007/s00531-021-02028-6
https://doi.org/10.3354/meps09185
https://doi.org/10.1127/njgpa/2018/0769
https://doi.org/10.1127/njgpa/2018/0769

