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Editorial: 

 

OLD TAXONOMY 

 

One of the ongoing problems with lower and 

middle Cambrian trilobites (and most likely 

any aged trilobites) are the type species of gen-

era are poorly known or represented by poorly 

preserved specimens. I have already pointed 

out (Sundberg, 2007), the specimen of Antag-

mus typicalis Resser, 1937, which is the type 

species of Antagmus, a commonly reported 

lower Cambrian genus. The type specimen is a 

nearly complete, internal mold of a cranidium 

preserved in a medium grained friable, limo-

nite-cemented specimen. I suggested 

(Sundberg and McCollum, 2000; Sundberg, 

2007) that the genus be considered nomen 

dubium, accepting this causes a chain reaction. 

Antagmus is the genotype of the subfamily 

Antagminae, which includes Austinvillia, Bi-

cella, Crassifimbra, Eoptychoparia, Luxella, 

Onchocephalus, Onchocephalites, Periomma, 

Piaziella, Poulsenia, Proliostracus, Sombre-

rella, and Syspacephalus. 

To complicate this even more, Rasetti (1955) 

tried to make sense of the taxonomy using bet-

ter preserved specimens from limestone boul-

ders from the Silly Formation. However, al-

most all of the type species were known from 

only cranidia (a couple have librigena). Further 

more, Rasetti commented that the different 

forms appear to grade from one to another. Au-

thors have used Rasetti’s work to assign there 

specimens to the genera, but with the grada-

tional nature of the different genera and the 

lack of other sclerites makes these assignments 

questionable. 

 

Solutions 

1) Go out and collect more specimens from 

the type locality or corresponding horizon. 

This is what I have done with Alokistocare 

subcoronatum (Sundberg, 1999) to estab-

lish the morphological range of the 

cranidia and to identify the other sclerites 

of the type species (which is also the geno-

type for the Family Alokistocaridae). 

2) Place old genera that are known only from 

poorly preserved specimens or only from 

cranidia into nomen dubium. This would be 

followed by naming new genera based on 

species known from at least cranidia and 

pygidia, or even better, from entire shields. 

This is what I have done with Eokochaspis 

in 2000. 

 

Both scientists and avocational collectors 

could help in the collection of complete speci-

mens of the type species, especially from the 

type localities. 

 

Fred Sundberg 

Show Low, Arizona 

freddeb85@cableone.net  

 
Rasetti, F., 1955, Lower Cambrian ptychopariid trilo-

bites from the conglomerates of Quebec: Smith-

sonian Miscellaneous Collections, v. 128, no. 7, 35 

p. 

The Trilobite Papers Twenty-Three 

February 2020 

Cover photo: The Cambrian trilobite Ovatorycto-

cara cf. yaxiensis Yuan et al., 2009 from the Arcu-

olenellus arcuatus Biozone, Harkless Formation, 

Clayton Ridge, Nevada.  

Figure 1. A) Walcott’s original figure of Ptychoparia teucer 
(Walcott, 1886, pl. 26, fig. 3) that Resser (1937) used to 
establish Antagmus. B) The type specimen of Antagmus 
typicalis Resser, 1937c, the type species for the genus. 

mailto:freddeb85@cableone.net
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Resser, C.E., 1937, Elkanah Billings' Lower Cambrian 

trilobites and associated species, Journal of Paleon-

tology, v. 11, p. 43-54. 

Sundberg, F.A., 1999, Redescription of Alokistocare 

subcoronatum (Hall and Whitfield, 1877), the type 

species of Alokistocare, and the status of Alokisto-

caridae, Resser, 1938b (Ptychopariida: Trilobita, 

Middle Cambrian): Journal of Paleontology, v. 73, 

p. 1126–1143.  

Sundberg, F.A., 2007, Nightmare on Resser Street. pp. 

213-224 in E. Landing, D.G. Milukic, and J. Klues-

sendorf (eds), Fabulous Fossils--300 Years of 

Worldwide Research on Trilobites, New York State 

Museum Bulletin 507, 248 p. 

Sundberg, F.A., and McCollum, L.B., 2000, Ptycho-

pariid trilobites of the Lower-Middle Cambrian 

boundary interval, Pioche Shale, southeastern Ne-

vada: Journal of Paleontology, v. 74, p. 604-630. 

 

RESEARCH REPORTS 

 

GERD GEYER, Lehrstuhl für Geodynamik 

und Geomaterialforschung, Institut für 

Geographie und Geologie, Bayerische Julius

-Maximilians-Universität Würzburg, 97074 

Würzburg, Germany <gerd.geyer@uni-

wuerzburg.de>  

 

My work concentrates on the reconstruction of 

early and middle Cambrian earth history illus-

trated by rocks from different regions of this 

planet, but trilobites play a key role in these 

research activities. Being in a late, if not latest 

period of my professional career, I am trying to 

concentrate on all the left-overs of my own 

professional travel, but also some problematic 

trilobite groups and faunas from the Cambrian. 

This includes studies from the Cambrian as 

well as some long-term projects from the 

Frankenwald area (Franconian Forest) in Ger-

many (monographs of the trilobites from the 

Wildenstein Member of the Tannenknock For-

mation and the Triebenreuth Formation); the 

taxonomy of solenopleurids in general; ptycho-

parioids from Peary Land, Greenland; and oth-

ers.  

 

Geyer, G. 2019. The earliest known West Gondwanan 

trilobites from the Anti-Atlas of Morocco, with a 

revision of the Family Bigotinidae Hupé, 1953. 

Fossils and Strata, 64: 55–153. 

Geyer, G. 2019. A comprehensive Cambrian correlation 

chart. Episodes, 42 (4): 12 pp., doi:10.18814/

epiiugs/2019/019026. 

Geyer, G. 2020. A critical evaluation of the Resserops 

clade (Trilobita: Despujolsiidae, early Cambrian) 

with remarks on related redlichiacean families. 

Freiberger Forschungshefte, C 558, pp. 1-107 

Geyer, G. & Landing, E. 2020. Cambrian deposition in 

northwestern Africa: Relationship of Tamlelt massif 

(Moroccan‒Algerian border region) succession to 

the Moroccan Meseta. Journal of African Earth Sci-

ences, 164, 20 pp., doi:10.1016/

j.jafrearsci.2020.103772. 

Geyer, G., Landing, E., Höhn, S., Linnemann, U., 

Meier, S., Servais, T., Wotte, T. & Herbig, H.-G. 

2019. Revised Cambrian stratigraphy in the 

Franconian Forest (Frankenwald), Germany, reveals 

typical West Gondwana succession in the 

Saxothuringian Belt. Newsletters on Stratigraphy, 

54 (2): 377–433, doi:10.1127/nos/2019/0495. 

Geyer, G., Nowicki, J., Żylińska, A. & Landing, E. 

2019. Comment on: Álvaro, J. J., Esteve, J. & 

Zamora, S. 2019. Morphological assessment of the 

earliest paradoxidid trilobites (Cambrian Series 3) 

from Morocco and Spain [Geological Magazine]. 

Geological Magazine, 156: 1691–1707, 

doi:10.1017/S0016756818000961. 

Cederström, P., Geyer, G., Ahlberg, P., Nilsson, C. A. & 

Ahlgren, J., under review. Ellipsocephalid trilobites 

from Cambrian Series 2 and Stage 4 in Scania, 

Sweden: taxonomy, morphological plasticity and 

biostratigraphic significance. Fossils & Strata.  

Geyer, G., Pais, M. & Wotte, T. 2020. Unexpectedly 

curved spines in a Cambrian trilobite? Considera-

tions on the spinosity in Kingaspidoides spinirecur-

vatus n. sp. from the Anti-Atlas, Morocco, and re-

lated Cambrian ellipsocephaloids. PalZ. 

 

FRED SUNDBERG, Research Associate, 

Museum of Northern Arizona, Flagstaff, AZ 

<freddeb85@cableone.net> 

 

It has been a busy year, again. The mor-

phometic analysis of Oryctocephalites palmeri 

is now published and the papers redefining the 

Tonto Group of the Grand Canyon and the rec-

ognition of overlap between olenellids and 

paradoxides have been accepted by Geology 

(just looked a galley proofs) and the paper on 

trilobites from the Lakeview Limestone, Idaho 

has been submitted (in October). I have been 

working on the trilobites collected from the 

Grand Canyon; how much morphological 

change results in compaction of specimens in 

shale (morphometric study using landmarks—I 

could use more specimens of the same taxon 
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preserved in shale and limestone, if any one 

has any); Ovatoryctocara and fauna from the 

upper Harkless Formation (with Mark Web-

ster); and a morphometric study of the small 

eyed ptychopariid trilobites (e.g., Elrathina). 
 

Karlstrom, K.E., Mohr, M.T., Schmitz, M., Sundberg, 

F.A., Rowland, S., Hagadorn, J., Foster, J.R. 

Crossey, L.J., Dehler, C., and Blakey, R., 2020, 

Redefining the Tonto Group of Grand Canyon and 

recalibrating the Cambrian timescale: Geology, v. 

48, p. xx-xx. 

Lin, J.P., Sundberg, F.A., Jiang, G., Montañez, I.P., and 

Wotte, T., 2019, Chemostratigraphic correlations 

across the first major trilobite extinction and faunal 

turnovers between Laurentia and South China: Sci-

entific Reports, v. 9:17392, 15 p., doi:10.1038/

s41598-019-53685-2. [includes trilobite pictures 

and discussion in supplemental material] 

Sundberg, F.A., Karlstrom, K., Geyer, G., Foster, J.R., 

Hagadorn, J.W., Mohr, M., Schmitz, M., Dehler, C., 

Crossey, L., 2020, Asynchronous trilobite 

extinctions at the early-middle Cambrian transition: 

Geology, v. 48, p. xx. 

Webster, M., and Sundberg, F.A., 2020, Nature and sig-

nificance of intraspecific variation in the early 

Cambrian oryctocephalid trilobite Oryctocephalites 

palmeri Sundberg and McCollum, 1997. Journal of 

Paleontology, 94(1):70-98. 

 

IMPORTANT REMINDER 

Please keep in mind that The Trilobite Pa-

pers is not a formal publication and should 

never be cited. If you wish to use informa-

tion in this series for a formal publication, 

please contact the author of the information 

and then it could be cited only as “personal 

communication”. This is particularly im-

portant for the sections on “Field Notes” 

and “Taxonomic Notes”. 

 

FIELD NOTES 

 

Trilobites in glacial erratic boulders of 

northwestern Germany  

 

Adrian Popp & Dieter Luttermann  

 

We both live in northwestern Germany, Em-

sland county, where the autochthonous trilo-

bite-bearing rocks are either absent or are over-

lain by younger strata. But here, allochthonous 

trilobite-bearing rocks can be found on or close 

to the surface. Especially, the inland ice glaci-

ations from Baltoscandia (mainly from south-

ern Sweden and Gotland and from the Baltic 

States, such as Estonia, rarely from Norway) 

have brought some Paleozoic rocks to our 

country. In these glacial erratic boulders (= 

geschiebes) trilobites of Cambrian to Silurian 

ages occur, often accompanied by a well pre-

served and diverse invertebrate fauna (brachi-

opods, ostracods, bryozoans, gastropods etc.). 

In general, we collect these geschiebes in 

gravel pits or, when speaking of sand- and silt-

stones of lower and middle Cambrian ages, can 

also find them on fields with agricultural proc-

essing (mostly stone and gravel heaps). Some 

sites offer the presence of limestones, which 

are often weathered to some degree. These are 

mainly of Ordovician and Silurian ages and 

come from the Baltic Sea or the surrounding 

states (e.g. Sweden, Estonia). The trilobites are 

often preserved with their exoskeleton. It is 

always interesting and sometimes challenging 

to determine the rock age by its lithology and 

fauna. One focuses on every detail of the rock 

sample in order to get the most information out 

of it. Many trilobite specimens from the 

geschiebes were identified as representatives 

of new species or genera. 

 

In (northern) Germany the “Gesellschaft für 

Geschiebekunde” is a society specialized in the 

research on everything related to the glacial 

erratic boulders, their transport and 

provenance. Besides that, numerous collectors 

groups meet up on a regular basis for the 

research exchange or joint excursions. 

 

Also some sediments of the so-called Baltic 

River System were deposited in our country. 

This system is thought to have drained Balto-

scandia (and beyond). In gravel pits (Fig. 1), 

close to the German border with the Nether-

lands, we can collect Upper Ordovician fluvial 

erratics, which have not been primarily trans-

ported by glaciers as the geschiebes. These are 

represented by either single specimen of silici-
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fied sponges, silicified bioclastic limestones or 

pure chert (= “hornstein”). The trilobites and 

the accompanying fauna are mainly preserved 

as internal or external molds. The rocks are 

collected in the field and later processed at 

home, mostly using a magnifying glass or a 

microscope. It is highly interesting to search 

for trilobite fragments with well-preserved de-

tails (Fig. 2) or to prepare extremely well pre-

served minute specimens. 

 

Numerous collectors, mainly from the Nether-

lands, have specialized in searching fossils in 

these fluvial erratics. Once a year, an informal 

meeting of collectors from the Netherlands and 

Germany gather in Almelo (The Netherlands) 

and present the latest finds and works about 

the fauna of this material.  

 

When collecting trilobites from geschiebes or 

other (fluvial) erratics, the main trick is to pick 

up the right rock types. Some trilobite-bearing 

rocks are more common than others, some are 

more resistant to weathering, some are easier 

to spot than others, due to their typical color or 

way of splitting etc. This can be a long-time 

learning process, which is shortened when you 

join experienced collectors during excursions 

and visit their collections.  

 

We both have currently some other ongoing 

projects dealing with trilobites from geschiebes 

and fluvial erratics. But we are planning a joint 

contribution for the Trilobite Papers. 

 

Who are we: 

Adrian Popp, PhD, geologist, started as a pas-

sionate trilobite collector and studied Geology 

(Dipl.) at the University of Hannover, Ger-

many. His PhD topic focuses on “Ordovician 

Proetid trilobites from Baltoscandia and Ger-

many” and was conducted at the Technical 

University of Tallinn, Estonia. Adrian`s main 

focus still lies on the Ordovician Period and on 

representative geschiebes and erratic boulders, 

their provenance, trilobite remains and accom-

panying fauna. He loves travelling to Estonia, 

Denmark, Sweden and Norway. Adrian Popp, 

Email: Adrian.Popp@t-online.de  

 

Dieter Luttermann is a technical officer by pro-

fession and passionate trilobite collector. His 

main focus lies on the trilobites of the Ordovi-

cian Period and on representative geschiebes 

and erratic boulders. He also studies the glacial 

geology and sediments of the central Emsland 

area. The preparation of trilobites out of the 

geschiebes and erratics is his passion. Dieter 

Luttermann, Email: DLuttermann@t-online.de 

 

 

 

 

 

Fig. 2: Exquisitely preserved Oculichasmops muticus 
(Schmidt, 1881) from a silicified bioclastic limestone er-
ratic of Upper Ordovician age (Coll. D. Luttermann). Note 
the typically short librigenal spine and the inflated frontal 
lobe. 

Fig. 1: Gravel pit with sorted boulders, here with mixed 
deposits from the Baltic and the Mid-German river sys-
tems. Black 10-liter bucket for scale. 

mailto:Adrian.Popp@t-online.de
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'Wales' real heritage: an undescribed Lower 

Cambrian fauna uncovered 

 

by Richard Birch 

 

Wales has ‘been done’, I’m told. As the type 

locality on which the Cambrian system was 

based (Sedgwick & Murchison, 1836), it has 

been assiduously explored and collected, and 

there can be nothing new to discover. But this is 

obviously not true, as forthcoming works from 

the likes of Botting, Muir, McCobb and Pates 

will attest. As our knowledge increases, even 

well studied rocks are worth a second look. 

 

In August 2019, the Llanberis Slate formed part 

of the ‘Slate Landscape of Northwest 

Wales’ (https://www.gwynedd.llyw.cymru/en/

Council/Documents---Council/Have-your-say/

Slates/Slate-Landscapes-ENG-190809.pdf) a 

UNESCO nomination aimed at designating the 

cultural and industrial landscape of this part of 

North Wales as a World Heritage Site. It is a 

comprehensive application, befitting the fact 

that Welsh Slate ‘roofed the nineteenth century 

world’, but it entirely neglects the palaeontol-

ogy. The Llanberis slates of Penrhyn quarry, 

Bethesda, North Wales, have yielded a suite of 

early Cambrian fossils first described by Wood-

ward (1888) and comprehensively by Howell & 

Stubblefield (1950). More recently a ‘Burgess 

Shale’ component has been unearthed. This his-

tory is given in greater detail in an account in 

pp. 27-28 of TTP 21 (February 2019) by Rush-

ton & Birch. 

 

The Llanberis slate follows an NE-SW strike 

along the western edge of Snowdonia, with the 

fossiliferous ‘Green Slate Horizon’ at the top of 

the sequence exposed in the still-active Penrhyn 

quarry, as described by previous authors. It is 

not restricted to there, however. Outcrops occur 

at Marchlyn, Nantlle and Talysarn, progres-

sively further south, with a similar but scant 

fauna historically noted from Nantlle by Wood 

(1969). This fauna has never been described in 

detail, probably on account of the poor preserva-

tion, and it warranted a trip to see if anything 

new might be found. 

 

Further visits extended the diversity of organ-

isms. By far the most abundant are wormlike 

trace fossils which often follow cleavage, sug-

gesting that at times they extended downwards 

into the sediment. At Talysarn, cleavage is per-

pendicular to sediment, meaning that trilobites 

are rarely found articulated (as in Fig. 1a). Usu-

ally just the pleurae appear as ‘M’-shaped pro-

files on the split rock – like slicing through a 

loaf of bread – but cranidia are fairly frequent 

(Fig. 1g). However, the substrate does not ap-

pear to have been bioturbated to any great de-

gree, and as a result there are indications of 

weakly-sclerotised and soft-body preservation 

(Fig. 1c-f). This has been observed elsewhere in 

the Llanberis slate (Birch, 2020), although dis-

tortion of the rock during the mountain-building 

event that affected all of Snowdonia at the end 

of the Ordovician has affected quality and uni-

formity. At Talysarn, the slate is inadequate as a 

roofing material and entirely lacks the hydro-

phobic quality for which Llanberis slate is 

famed. Where it is still commercially quarried 

there, it is used as ballast or decorative fill. The 

fossiliferous zone retains more of the character-

istics of a mudstone or shale than a slate, and 

fossils have a 3-dimensional quality which is not 

present elsewhere in the green slate horizon. 

The collection from Nantlle and Talysarn now 

exceeds 150 individual specimens, mostly ex-

tracted from spoil. So far, the eponymous trilo-

bite Pseudatops viola, for which the green slate 

is renowned, has not been definitively identified, 

but Serrodiscus cf. ‘bellimarginatus’ has been 

confirmed from multiple specimens (Fig. 1i), 

and characters that conform to Strenuella cf. 

strenua are also observed in many cranidia. This 

is sufficient to assign Nantlle and Penrhyn to 

Stage 3 (Series 2) of the international Cambrian 

stratigraphy, and provides direct correlation with 

sites in England, and further afield in Spain 

(Collantes & Gozalo 2018) and Eastern Canada  
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Figure 1. a) Articulated trilobite (Strenuella sp.) from the Geological Survey collection. b) Fossiliferous green slate 
horizon at Talysarn (53.07, -4.22). c) Pyritised sponge with monaxons visible around margin (ci). d) Unidentified 
non-trilobite arthropod. e) Un-named hyolithid with spiral gut preserved as void in infill (arrowed). f) Unidentified 
ovate organism (possible bradoriid). g) Unidentified trilobite cranidium (?Protolenus sp.). h) Large phyllocarid-like 
integument. i) Death assemblage of Serrodiscus cf. ‘bellimarginatus’. Scale bar = 5mm 
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(Westrop & Landing 2000). 

 

There are many reasons why this site is signifi-

cant, for example: 

 

 The green slate horizon yields the only di-

verse and comprehensive early Cambrian 

fauna from Wales, complementing the Mid-

dle and Upper Cambrian faunas which are 

well characterised from locations in North & 

South Wales; 

 The presence of weakly-sclerotised organ-

isms, specifically including sponges and non

-trilobite arthropods from Talysarn, qualifies 

it as a lagerstätte alongside the internation-

ally-important Cambrian lagerstätten else-

where (although it is not disputed that pres-

ervation is inferior). 

 

And yet… and yet. 

 

When the entire collection of all 150+ Talysarn 

and 400+ Penrhyn fossils (currently included in 

the National Museum of Wales collection ref. 

NMW:2014:29G), are spread out over a desk it 

has so far failed to convince anyone that it is 

important enough to: 

 

1. Fund research into; 

2. Designate as a nationally-important palaeon-

tological horizon; 

3. Include in the UNESCO World Heritage 

package. 

 

That applies even here in Wales – the country 

called Cambria by the Romans, and which gives 

its very name to the first geological epoch (and 

also, indirectly, to the succeeding two). Of 

course, this may change if the enthusiastic but 

independent and amateur research group work-

ing on this are published in the peer-reviewed 

journals, but there is always a serendipitous ele-

ment at play in these situations. UK politics has 

created an insular feel to palaeontological re-

search: it feels as if we are now on the periph-

ery. And let’s face it; trilobites lack the sex-

appeal of dinosaurs! Although the green slate 

has yielded specimens of Isoxys and a decent 

vetulicolian (Birch, 2020), it hasn’t yet provided 

a gob-smacking anomalocariid. The sooner it 

does so, the better, as there are planning applica-

tions for a funicular railway and visitor facilities 

that look set to close access to the best sites. 

There’s never a Champion when you need one.  
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IT’S ALL ABOUT TIMING 

Fred Sundberg 

 

The traditional lower-middle Cambrian bound-

ary has been long known to be a problem. This 

boundary was originally defined on the first ap-

pearance datum (FAD) of Paradoxides (s.l.) in 

Europe, Morocco, Siberia, and Avalonia. In 

Laurentia, the boundary was defined on the last 

appearance (LAD) of Olenellus (s.l.) and in 

China and Australia the LAD of Redlichia (s.l.) 

https://www.researchgate.net/publication/327980805
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(see Lin et al., 2019 for review). We have 

known for some time that these events are not 

necessary synchronous (see Sundberg et al., 

2016 for review). This is one reason that the 

Miaolingian Series, Wuliuan Stage was defined 

in South China at the FAD of Oryctocephalus 

indicus (Reed, 1910), just above the extinction 

of redlichiids (Zhao et al., 2019). 

 

Recent research indicates just how much these 

events differ in timing. Based on dating of zir-

cons from both tuffs and clastic rocks (detrital 

zircons, which provide a maximum depositional 

age), we are beginning to understand: 

 

1) Paradoxidids appeared around 509 Ma; 

olenellids disappeared around 506.5 Ma; and 

redlichiids disappeared around 506 Ma 

(Sundberg et al., 2020) 

2) Olenellids and redlichiids extinctions were 

not synchronous, but lagged about 0.5 m.y., 

but these extinctions were probably tied to a 

major negative carbon isotope shift 

(Redlichiid Olenellid Extinction Carbon Ex-

cursion, or ROECE) (Lin et al., 2019). 

3) Olenellids and redlichiids went extinct at 

least 3 m.y. after the appearance of para-

doxidids. 

4) The base of the Miaolingian Series is not 

509 Ma as previous reported (Zhao et al., 

2019), but rather 506 Ma. 

 

These results are further supported by the occur-

rence of Ovatoryctocara cf. O. yaxiensis Yuan 

et al., 2009 (see cover photo), Oryctocephalops 

frischenfeldi Lermontova, 1940 and ?Protoryc-

tocephalus arcticus Geyer and Peel, 2011, oc-

curring the Arcuolenellus arcuatus Biozone of 

Webster (2011a, b) from the Harkless Forma-

tion, Clayton Ridge, Nevada (work in progress). 

This genera or species occur in the Ovatorycto-

cara Biozone Siberia, which also contains the 

occurrence of Paradoxides (s.l.) (Korvnikov and 

Shabanov, 2008; Shabanov et al. 2008). This 

again illustrate a considerable overlap in the oc-

currences of olenellids and paradoxidids. 
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Dohmiella was erected by Lütke (1990) as a 

member of Proetinae, with Proetus (Euproetus) 

dohmi Richter & Richter, 1918 from the middle 

Eifelian of the Eifel as the type species. The ma-

jority of Dohmiella species were described in 

the Ardenno-Rhenish Mountains. Other con-

firmed records come from the Holy Cross 

Mountains (Kielan, 1954) and Moravia 

(Smyčka, 1895). As such its palaeogeographical 

distribution is the northern part of the Rheic 

Ocean, South of the Old Red Sandstone Conti-

nent. Potential other species have been identi-

fied in southern Uzbekistan, Siberia and Inner 

Mongolia (Owens et al., 2010), i.e., outside of 

the Rheic Ocean. All of these are of early Mid-

dle Devonian age, the stratigraphically highest 

records coming from Eifelian/Givetian transi-

tional beds in the Eifel (Basse, 2002). Regretta-

bly, Dohmiella dohmi being the type species of 

the genus, is a stratigraphically comparatively 

young member displaying convergences on 

other proetine genera. This species had previ-

ously been considered by Owens (1973) to be 

intermediate between Proetus cuvieri (the type 

species of Gerastos) and Proetus tenuimargo 

(the type species of Longiproetus), both from 

the middle Eifelian in the Eifel. Dohmiella was 

regarded by Adrain (1997) as “exceedingly 

similar to Gerastos” and subsequently listed as a 

junior subjective synonym by Jell & Adrain 

(2003). New Dohmiella species (Fig. 1) have 

since been described which contributed signifi-

cantly to our knowledge of this genus. 

 

The specimens that are refigured here come 

from the Ardenno-Rhenish Mountains and help 

to illustrate hypothesised general morphological 

trends of regionally occurring species (this com-

pilation is by no means intended as an evolu-

tionary lineage). All of these have cephalic 

sculpture concentrated on the posterior parts of 

the glabella and librigenal fields, lateral occipi-

tal lobes isolated by firmly incised furrows, 

genal angles with spines (except for the strati-

graphically youngest known member, D. cf. 

bacchus of Basse, 2002), median tubercles on 

the anterior two to five (of seven plus one) pos-

teriorly flexed (sag.) pygidial axial rings, abaxi-

ally well-demarcated pygidial pleural fields, and 

densely spaced granules on the dorsoventrally 

high pygidial border. The oldest known mem-

bers come from the lower Eifelian; these are 

characterised by distinct median nodes on the 

occipital, pygidial and thoracic axial rings, nar-

row pygidial pleural fields bearing granules 

halfway (tr.) along the pleural ribs, and moder-

ately long (sag., exsag.) cephalic and pygidial 

borders (D. prescheri, D. dewildei). The early 

middle Eifelian D. stumporum has a morphol-

ogy intermediate between stratigraphically older 

species and the slightly younger D. acanthonota. 

The latter has short, posteriorly directed median 

spines on the thoracic and pygidial axial rings. 
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Dohmiella chamaeleo occurs in the classic 

“Trilobitenfelder” locality near Gees (Eifel); it 

has a parabolic cephalic outline, short genal 

spines, and generally reduced sculpture although 

exceptionally well-preserved specimens may 

show spines on the posterior thoracic axial rings. 

The late middle Eifelian D. dohmi has further 

reduced sculpture with barely recognisable me-

dian tubercles on the pygidial axial rings. A pos-

sibly conspecific pygidium (Fig. 1d) recorded 

Figure 1, Caption next page. 
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by van Viersen et al. (2012) from coeval strata 

in the Ardennes shows rudimentary median tu-

bercles on the anterior two pygidial axial rings. 

The latest Eifelian D. tenuiornata has a long 

(sag., exsag.) anterior border (a feature com-

monly seen in juvenile Dohmiella specimens) 

whereas the median tubercles on the pygidial 

axial rings are much better developed than in D. 

dohmi. 

 

Based on these features species of Dohmiella 

are easily discriminated from allied proetines 

such as co-occurring Gerastos, Longiproetus 

and Rhenocynproetus. However, the classifica-

tions and contents of those genera remain a topic 

of debate (van Viersen et al., 2012; Basse & 

Müller, 2016). The unique sandglass-shaped 

rostral plate of Dohmiella was regarded by 

Lütke (1990) as diagnostic of the genus but its 

phylogenetic implications have yet to be ex-

plored. The presence of median tubercles on the 

pygidial and thoracic axial rings was regarded 

by van Viersen (2006) as a potential apomorphy 

of Dohmiella that needs to be tested in a phy-

logenetic analysis. This feature was not men-

tioned in the original description published by 

Lütke (1990), perhaps because it is not well-

discernible in D. dohmi. The trend of reduced 

median axial tubercles during the middle 

Eifelian might be taken as evidence to suggest 

that their absence in the type species is due to 

secondary loss and that it does not pertain to the 

significance of this feature. Additional Doh-

miella specimens from Middle Devonian strata 

in the Ardenno-Rhenish Mountains that include 

new species have become available for study. 

These will be described in future publications. 
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Abstract. Based on new material, this study 

summarizes the morphology of Longianda ter-

mieri from the lower Cambrian of the Anti-

Atlas, Morocco, particularly in respect to its tho-

racic and pygidial characters. It also discusses 

the morphology of the genera Saukianda and 

Pseudosaukianda and the differences between 

these genera and Longianda. It also summarizes 

the biostratigraphic significance. In addition, 

substantial malformations in a specimen of 

Longianda termieri are described and discussed. 

 

1. Introduction 

Pierre Hupé (1907–2003) had started his career 

as a trilobite paleontologist not long ago when 

he boosted himself among the most productive 

authors on trilobites by his publications between 

1953 and 1955, unfortunately then fading more 

or less away. His monograph on the Moroccan 

lower Cambrian trilobites (Hupé, 1953a) may 

rank among the most important publications on 

Cambrian trilobites, but suffers from the small 

size of the figures, insufficient photographic 

documentation, some inconsistencies related to a 

rapid production process, and generally too few 

specimens of the presented species. As a conse-

quence, a number of the newly introduced spe-

cies and genera were insufficiently portrayed 

and are not known in enough morphological de-

tails to date to contribute to a characterization of 

generic and suprageneric taxa with appropriate 

precision.  

 

Collection of trilobites in Morocco for economic 

purposes started with Ordovician and Devonian 

specimens, but since almost 30 years includes 

numerous Cambrian species as well. Although 

the fossil market offers mainly trilobite speci-

mens from the Paradoxides-bearing (thus tradi-

tional “Middle Cambrian”) strata of the Jbel 

Ougnate region in the eastern Anti-Atlas, lower 

Cambrian trilobites are quarried as well near, 

mostly at Tazemmourt and in the Issafen Syn-

cline in the western Anti-Atlas. Thereby the Is-

safen Syncline is the only region in which Cam-

brian Stage 4 trilobites are commercially col-

lected so that nearly all specimens of the spec-

tacular “large redlichioids” Gigantopygus, 

Longianda, Saukianda and Pseudosaukianda 

come from this region.  

 

Gigantopygus, Longianda and Pseudosaukianda 

are genera that were introduced in Hupé 

(1953a), whereas Saukianda was first described 

by Richter & Richter (1940) from the Sierra 

Morena range in southern Spain. The first three 

genera were identified by Hupé (1953a) from 

the Issafen Syncline, but Saukianda was subse-

quently found in the same stratal succession. 

Hupé (1953a) distributed the four genera among 

the then newly established three families Neo-

redlichiidae Hupé, 1953 (Gigantopygus), Lat-

iredlichiidae Hupé, 1953a (Pseudosaukianda), 

and Saukiandidae Hupé, 1953 (Saukianda and 
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Longianda). A modern systematic approach 

(Chang et al., 1997) distributes the four genera 

among the families Gigantopygidae Harrington, 

1959 (Gigantopygus) and Saukiandidae 

[Saukianda with its two subgenera S. 

(Saukianda) and S. (Pseudosaukianda), and 

Longianda]. 

 

Unfortunately, fairly well-preserved pygidia 

were only known from Gigantopygus when 

Hupé (1953a) described the species so that the 

generic characters (and thus the distribution to 

the different families) was based exclusively on 

characters of the cephalon. The generic diagno-

ses furthermore emphasize character differentia-

tions within the respective family so that the 

three closely related genera (or subgenera) 

Longianda, Saukianda and Pseudosaukianda 

were insufficiently compared in Hupé (1953a) 

and subsequent publications by Hupé. The origi-

nal reconstructions of the cranidia in Hupé 

(1953a, fig. 36,11, 36, 19 and 36,20) are very 

much influenced by the sparse material so that 

lateral compressions or deformation is not en-

tirely eliminated and contributes to the differ-

ences.  

 

Consequently, uncertainty exists in the precise 

morphology of the three genera Saukianda, 

Pseudosaukianda and Longianda, but particu-

larly on Pseudosaukianda and Longianda. A 

number of requests on determinations of col-

lected material arrives me every year. Newly 

discovered specimens of Longianda termieri 

that was brought to my knowledge now offers 

the opportunity to portray the characters of this 

species and also show a specimen with remark-

able malformations. 

 

2. Material and localities 

Plenty of specimens were offered on the com-

mercial fossil market since ca. 2005, and the 

number of specimens appears to slightly grow 

every year. I have examined ca. 30 complete and 

quite nicely preserved dorsal exoskeletons over 

the last decade, mostly in private collections. 

Most of the fine specimens were obviously col-

lected from a section to the east of the village of 

Timghit near the center of the Issafen Syncline.  

 

The two excellent specimens (PAIS 8446 and 

PAIS 8447) presented herein are property of M. 

Païs (mediterranic.com) and will be offered for 

sale in due course. It can only be hoped that the 

specimen will end in a museum collection be-

cause of their scientific value. 

 

Other material figured in this discussion in-

cludes type specimens of Neltner & Poctey 

(1950) and Hupé (1953a), which are housed in 

the Museum Nationale d’Histoire Naturelle in 

Paris (acronym MNHN), in the collections of 

the Ministère de l’Énérgie, des Mines et de l’En-

vironnement, Rabat (MEM) and in the Geologi-

cal Museum of the University of Rennes (SGM), 

as well as specimens in private collections of 

Gérard Barbe (Champillon, France; CGB), 

Géorges and Joëlle Devoille (Pierrefeu-du-Var, 

France, DEV), the late Patrick Bommel (Bize-

Minervois, France, BOM), and Russell Jacobson 

(Urbana, IL, USA, RJC). 

 

3. Newly discovered specimens of Longianda 

termieri 

 

3.1. Specimen PAIS 8446 

Description. Cranidium subredlichioid in out-

line, with conspicuously laterally extended pos-

terior branches of the facial suture and moder-

ately extending anterior branches, moderately 

curved anterior margin. Glabella moderately 

convex in transverse profile, of ca. 83% cephalic 

length (including occipital ring), faintly tapering 

forward, with faintly curved lateral margins in-

dicating a slight constriction across the level of 

S1. Three pairs of subevenly spaced lateral gla-

bellar furrows. S1 well impressed near axial fur-

rows, distinctly backward directed from near 

lateral margin of glabella and faintly curved, 

fades rapidly when approaching central portion 

of the glabella and connected only by a shallow 

transverse furrow, which is marked also by the 

less well developed prosopon. S2 slightly rear-

wardly directed from lateral margin of glabella, 
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Fig. 1. Longianda termieri (Neltner & Poctey, 1950), specimen PAIS 8446, dorsal exoskeleton, Issafen Syncline, proba-
bly from Timghit section, Issafen Formation, Sectigena Zone, Gigantopygus-Longianda Subzone. A, dorsal view of 
entire specimen. B, slightly oblique dorsal view on the posterior part of the thorax and the pygidium. C, oblique lat-
eral view on the posterior half of the thorax and the pygidium. D, oblique lateral view on the thorax illustrating the 
changes in the morphology of the axial rings and the pleural spines. 
Scale bars 10 mm in A, 5 mm in B–D. 
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shallow, connected across the center of the gla-

bella by an obsolescent furrow; S3 faint, only 

developed as a pair of slightly obliquely ar-

ranged lunate impressions (convex curvature 

towards the anterior). Frontal lobe with anterior 

margin with low curved evenly in dorsal view; 

transverse width of frontal lobe ca. 80% max. 

width of occipital ring. Occipital ring with gen-

tly curved posterior margin, but with reduced 

curvature in a section across sagittal line; maxi-

mum sag. length ca. 16% cephalic length, width 

ca. 60% cranidial width across center of palpe-

bral lobes; with low sagittal convexity; with 

moderately large, slightly longitudinally ex-

tended node in a subterminal position. Occipital 

furrow composed of shallow median section and 

slightly deeper and slightly oblique lateral sec-

tions.  

 

Palpebral lobe moderately well elevated, rela-

tively slender (tr.), (sub)evenly convex in trans-

verse section, exsag. of ca. 33% max. cephalic 

length, centre opposite origin of S1, anterior end 

of ocular suture opposite posterior part of L3, 

posterior end opposite origin of occipital furrow 

or slightly anterior to it; shape crescentic with 

moderately curved margin along ocular suture, 

with subeven width throughout. Palpebral lobe 

confluent with eye ridge without a distinct angu-

lation to it. Eye ridge with slight curvature, di-

rected obliquely anteriorly from its connection 

with palpebral lobe, tapering and less convex in 

its anterior half, fading adjacent to lateral mar-

gin of frontal lobe. 

 

Intraocular genae comparatively narrow, of ca. 

20% max. cranidial width across center of 

palpebral lobes and ca. 42% max. cephalic 

length adjacent to axial furrow; slightly convex, 

but with shallow oblique depression, extended 

into slightly elevated ridge between posterior 

ends of palpebral lobes and occipital ring, which 

itself extends into a very narrow, transversely 

directed postocular wing of fixigena.  

 

Preglabellar field very narrow, confluent with 

anterior border furrow. Preocular areas irregu-

larly subtriangular, slightly convex. 

 

Anterior branches of facial suture directed 

obliquely anterolaterally from its origin at ante-

rior ends of ocular suture, straight for the ad-

axial half, curving slightly anteriorly in the 

abaxial half of its course. Posterior branches 

fairly long, directed nearly perpendicularly to 

the length axis from posterior to palpebral lobes, 

abaxial section with distinct, narrow rearwardly 

directed curvature. 

 

Anterior border exfoliated for nearly entire 

course in the present specimen, slightly elevated 

in the original condition and then surface with 

low convexity (sag., exsag.); of ca. 15% ce-

phalic length on sagittal line, subequal in width 

throughout. 

 

Posterior border relatively thin, slightly growing 

in width towards facial suture, moderately ele-

vated, with slight sigmoidal curvature in dorsal 

view. Posterior border furrow a moderately well 

developed, moderately broad groove throughout 

its course on the cranidium. 

 

Librigena with wide ocular platform. Lateral 

border moderately broad (tr.), subequal in width 

throughout, bar-like elevated, but with low con-

vexity in tr. profile, grades into a short to mod-

erately long, stout, continuously tapering genal 

spine of low to gentle curvature, its base moder-

ately wide, without a change in curvature of the 

lateral margin; posterior tips of genal spines are 

located opposite thoracic segment 2. Posterior 

border moderately wide (exsag.), posterior mar-

gin directed nearly perpendicular to sagittal exis 

from facial suture so that the relatively narrow 

genal corner lies opposite the occipital ring. 

Ventral doublure of lateral genal border and 

genal spine exposed on right side, covered with 

coarse, roughly subparallel terrace ridges. 

 

Thorax known consists of 15 segments, roughly 

of subequal morphology, but with some differ-

ention of pleural spines and axial nodes/spines. 

Thorax widest (tr.) at segment 2 or 3, consecu-
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tively narrowing rearward. Axial ring widest 

(tr.) at segment 1, where it is even slightly wider 

than the occipital ring and of 31% width of en-

tire segment, successively narrowing to segment 

15, where it has half width of axial ring at seg-

ment 1, but 34% width of entire segment 14. 

Axial rings with nearly straight anterior and pos-

terior margins for most of its extension, but lat-

eral portions near axial furrows faintly swollen 

and anterolaterally extended, indicating the at-

tachment sites of ventrally located muscles. Ar-

ticulating half-ring moderately wide (sag., ex-

sag.) (see segments 4–6 in Fig. 1A), apparently 

successively narrower towards the posterior. 

Axial rings with low, longitudinally extended 

and thus crest-like node in a median to subtermi-

nal position developed on segments 1 through 

11. Axial rings of segments 12–15 extended into 

spectacular, broadly blade-like spines of moder-

ate length, directed steeply dorsally and then 

curving rearward (Fig. 1C).  

 

Thoracic pleurae divided by a moderately deep 

but well developed and broad pleural furrow 

which starts adaxially near the anterolateral cor-

ners of the axial ring and runs slightly oblique to 

the axis to terminate at approximately two-thirds 

the exsag. width at the base of the pleural 

spines. Pleural furrows subequal in exsag. width 

on their course in the anterior segments, with a 

tendency to a wider adaxial and a narrower 

abaxial part in the posterior segments. The ante-

rior margin of the pleural furrow is slightly 

steeper and better marked by comparison to the 

less well defined posterior margin formed by a 

sloping area. Boundary between pleural spine 

and adaxial part of pleura clearly marked by a 

minute triangular fulcral process at the anterior 

margin, which is unfortunately difficult to rec-

ognize in the specimen, without a correspondent 

notch-like indentation at the posterior margin. 

Pleural spines generally falcate, moderately 

rearward curving in the anterior segments, but 

with its tips steeply backward directed from seg-

ments 3 to 15.  

 

Segment 1 with a slightly anomalous specific 

morphology: Axial ring with a slight rearward 

swing of the anterior margin. Pleura with a 

nearly straight anterior margin in the adaxial 

third, abaxially proceeded by sigmoidal curva-

ture which creates a constriction of the distal 

part of the pleural furrow and a narrower 

(exsag.) base of the pleural spine. Consequently 

the fulcral process at the anterior margin of seg-

ment 1 sits in a distinctly proximal position (Fig. 

1A, arrow). This rearward direction of the bor-

der enables a flexure of the distal portions of the 

cranidial posterior border against the anterior 

end of the thorax. 

 

Ventral doublure of pleural spines large, reaches 

adaxially to the location of the connective de-

vice between adjacent segments; covered by 

relatively coarse terrace ridges. 

 

Pygidium subtrapezoidal to roughly subhexago-

nal in outline, posterior margin subdivided by 

distinct spines, nearly straight in its central por-

tion; ratio maximum width to length ca. 1.40, 

greatest tr. width at about two-thirds length from 

the anterior end. Axis well elevated, consists of 

four rings plus a very short terminal axial piece 

and a moderately broad (sag.) articulating half-

ring. Axial rings progressively taper backward, 

lateral margins of axis slightly curved; axial 

rings 1 and 2 well defined by a transverse and 

fairly well developed transverse furrow, axial 

ring 3 less so, axial ring 4 nearly fused with ter-

minal axial piece and only marked by a shallow 

median depression. Posterior end of axis distant 

from posterior margin of pygidium, extends into 

a short, weakly demarcated sagittal swelling.  

 

Pleural fields have at least five ribs 

(corresponding to three segments), which are 

fairly distinct in the anterior part, but less so in 

the posterior half; ribs almost straight for most 

of its course, obliquely rearwardly directed, 

commencing from very close to the axis and 

with a slight curvature at its adaxial origin, 

slightly fading rearward, but extending to the or 

almost to the lateral margin of the pygidium, its 

processes forming three pairs of marginal spines 
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(Fig. 1B). No pygidial border and border furrow 

developed. 

 

Exterior of cuticle either covered with relatively 

coarse, occasionally medium-sized granules on 

the elevated parts of the cephalic, thoracic and 

pygidial axis, on the cephalic borders, the fixi-

genae, palpebral lobes, ocular platform, and 

pleurae. All furrows smooth, as well as pleural 

spines, pleural fields on the pygidium and 

probably also the axial spines. Doublures of bor-

ders and pleural spine with terrace ridges. 

 

3.2. Specimen Pais 8447 

This specimen (Figs. 2, 3) is a nicely preserved 

dorsal exoskeleton of Longianda termieri with a 

typical glabella as described above for PAIS 

8446. Its thorax consists of 15 segments as in 

PAIS 8446, and the axial rings also carry a lon-

gitudinally extended node on the segments 1 

through 11 and large, blade-like spines on seg-

ments 12 through 15. The pygidium is fairly 

well preserved and has the characters as in PAIS 

8446. 

 

What makes this specimen unique are malfor-

mations on some of the thoracic pleurae. The 

majority of these deformations are located on 

the left side (Fig. 2B), but at least two pleurae 

are affected on the right side as well (Fig. 3A, 

B). Only the most spectacular of these features 

are described in the following paragraphs. 

 

A particularly spectacular malformation in the 

form of a gross distortion can be seen in the seg-

ments 1–4 on the left side (Fig. 2B): The pleurae 

of segment 1 shows two pleural spines of differ-

ent lengths, with the pleural furrow bifurcating 

at approximately midlength. As a consequence, 

the space for the pleural spine in the adjacent 

segment 2 was insufficient to allow normal 

growth so that the pleural tip of segment 2 is 

short and terminates more adaxially than the 

pleural furrows of the adjacent segments. To fill 

the emerging gap, the pleura of segment 3 is 

bent forward in its abaxial part, with the small 

fulcral process located close to the pleural tip of 

segment 2. The same forward curvature of the 

distal pleural portion can be seen in segment 4. 

 

The left pleural tips of segments 5 and 6 are 

fused and combined to form only one, appar-

ently normal-shaped pleural spine. However, 

these pleurae show a normal contact and separa-

tion over the proximal ca. two-thirds of their 

transverse stretch, but then form a bulbous struc-

ture made up by the posterior part of segment’s 

5 pleura and the anterior part of segment’s 6 

pleura. This callus-type thickening can be taken 

as a strong indication for a healed injury. 

 

Remarkably, the resultant forward curvature of 

segment’s 6 posterior margin exposes nicely a 

relatively distinct flange that illustrates the na-

ture of the species’ articulation. A similarly 

clear flange is also visible at the anterior margin 

of segment 8. 

 

Also fused are the pleurae on the left sides of 

segments 11 and 12, but the pleurae closely re-

tain their original morphology. 

 

Comparison of the pleural spines’ and pleural 

furrows’ morphology indicates that injuries ob-

viously served for some minor alterations of the 

original morphology on the right side of the tho-

rax, such are less curved and short spines as well 

as slightly shorter pleural furrows. Noteworthy 

is an oblique furrow near the base of the right 

pleural spine of segment 9. 

 

More conspicuous, however, is the slightly 

shorter and smaller spine in segment 12 and the 

lack of a pleural spine in segment 13 with the 

pleural tip directed slightly anteriorly (Fig. 3A, 

B). Small distortions also exist on the pleurae of 

segments 14 and 15, with the pleural furrow of 

all these segments (12–15) shorter than normal. 

 

It is obvious that the described deformation tes-

tifies injuries at at least four different sites of the 

thorax: (1) one centered at the left side of seg-

ment 2; (2) one on the left side of segments 5 

and 6; (3) one on the left side of segments 11 
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Fig. 2. Longianda termieri (Neltner & Poctey, 1950), specimen PAIS 8447, dorsal exoskeleton, Issafen Syncline, proba-
bly from Timghit section, Issafen Formation, Sectigena Zone, Gigantopygus-Longianda Subzone. A, oblique posterior 
view showing overall convexity and morphology of the pygidium. B, oblique lateral view showing malformations on 
the left flank of the thorax. Scale bars 10 mm. 
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Fig. 3. Longianda termieri (Neltner & Poctey, 1950). A, B, specimen PAIS 8447, dorsal exoskeleton, Issafen Syncline, 
probably from Timghit section, Issafen Formation, Sectigena Zone, Gigantopygus-Longianda Subzone. A, oblique 
lateral view showing malformations on the right flank of the thorax. B, dorsal view of the posterior part of the cepha-
lon and the thorax. Scale bars 10 mm. C, MNHN R.50913, lectotype (see Fig. 4B), detail of glabella illustration surface 
ornament of granules. Scale bar 5 mm. D, cranidium, laterally compressed, with granulation on palpebral lobes; fig-
ured in Hupé (1959, pl. 16, fig. 5) as a new species. Specimen appears to be lost. From Timghit section (“section 3”), 
sample horizon F8. Scale bar 10 mm. 
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and 12; and (4) one centered on the ride side of 

segment 13. The anomalous morphologies of the 

affected spines and pleurae are almost certainly 

the result of atypical regeneration of the exo-

skeleton of the segments (and commonly termed 

“hyperplasia”). The described malformations 

differ distinctly from teratological or pathologi-

cal features known from trilobites although ab-

normal rib patterns like those in segments 1–2 

and 5–6 are known from specimens with tera-

tological abnormities (e.g., Babcock 1993). The 

distribution of the malformations on several lo-

cations on the left as well as the right side of the 

exoskeleton thus indicates that they are most 

probably healed injuries resulting from a preda-

ceous attack despite the fact that no obvious bite 

traces are preserved.  

 

4. Discussion on the morphology of 

Longianda termieri  

 

Longianda has been introduced by Hupé (1953a, 

p. 201), based on the type species Callavia ter-

mieri, which had been erected by Neltner & 

Poctey (1950, pl. I, figs. 2–4). The lectotype 

chosen by Hupé (1953a, p. 202, pl. VIII, fig. 2) 

is housed in the Muséum Nationale d’Histoire 

Naturelle in Paris and refigured herein (Fig. 4B). 

According to Hupé (1953a) this specimen comes 

from the type lot of Neltner & Poctey (1950), 

mainly collected by J. Bondon between 1932 

and 1934, but it has not been figured or particu-

larly mentioned in Neltner & Poctey (1950). 

 

Specimen PAIS 8446 nicely portrays the mor-

phology of the dorsal exoskeleton of Longianda 

termieri. The specimen (as well as PAIS 8447) 

supplements the morphology seen the holotype, 

particularly for the posterior part of the thorax 

and the pygidium, and this morphology is also 

seen in other specimens collected in the Issafen 

Syncline and now housed in private collections. 

Such specimens are shown in Figs. 5 and 6, and 

they also indicate some caveats suggested by 

readily prepared specimens from the fossil mar-

ket, which are also discussed below.  

 

4.1 Size 

The largest complete exoskeletons known to me 

are ca. 180 mm long. The average size of speci-

mens in collection ranges in the order of 65 to 

90 mm in length, and the smallest complete 

specimen that I have seen was approximately 30 

mm long. 

 

4.2 Thorax 

Number of segments. The thorax of adult indi-

viduals of Longianda termieri consists of 15 

segments, and this number of thoracic segments 

is already developed in relatively small speci-

mens. Fig. 5A, C shows one of only two speci-

mens with only 13 segments known to the au-

thor. 

 

Pleural spines. Incomplete specimens with only 

the anterior part of the thorax preserved gener-

ally show pleural spines with tips that are only 

weakly curved and thus more laterally that rear-

wardly directed. In the posterior part of the tho-

rax, the pleural spines are more and more rear-

wardly directed, but significant differences can 

be seen between the specimens. Careful exami-

nation suggests that these differences in the rear-

ward curvature of the pleural spines partly result 

from incorrect preparation that may lead to an 

Fig. 4. Longianda termieri (Neltner & Poctey, 1950). All specimens from Issafen Syncline, Is-
safen Formation, Sectigena Zone, Gigantopygus-Longianda Subzone. A, MEM Tr779, paratype, incomplete dorsal 
exoskeleton; originally syntype of Callavia termieri of Neltner & Poctey (1950), figured in Termier & Termier (1950, 
pl. CLXXXVI, fig. 17) as “Callavia andalousiae“ and in Hupé (1953a, pl. VIII, fig. 8) as Longianda termieri. Note differ-
ences in the shape of the pleural spines (even on different sides of the same segment) depending on the specific 
preservation. Scale bar 10 mm. B, MNHN R.50913, lectotype (selected as “holotype” by Hupé, 1953a, p. 202, for the 
genus!), partial dorsal exoskeleton; figured in Hupé (1953a, pl. VIII, fig. 2). From Timghit section (“section 3”), sample 
horizon unknown. Scale bar 10 mm. C, cranidium, slightly longitudinally compressed; figured in Hupé (1959, pl. 16, 
fig. 3) as Pseudosaukianda lata. Specimen appears to be lost. From section 3 km SE of Timghit (“section 5”), sample 
horizon unknown. Scale bar 5 mm. D, incomplete dorsal exoskeleton, glabellar lobes enforced by oblique compres-
sion; figured in Hupé (1959, pl. 16, fig. 2). Specimen appears to be lost. From Timghit section (“section 3”), sample 
horizon F8. Scale bar 10 mm. 
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erroneous shape of the pleural spines, including 

a removal of parts of relatively broad pleural 

tips in some specimens. Nevertheless, this is not 

always the case: Considerable differences in-

deed appear to exist between different speci-

mens. Whether these differences possible reflect 

taxonomic differences, differences between 

males and females or are a result of differences 
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in living conditions remains uncertain for the 

moment. A sort of gradient of the shape of the 

pleural spines between specimens of different 

size appears to exclude taxonomic differences so 

that all specimens in question are regarded as 

representing the same species, Longianda ter-

mieri. 
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Axial spines. Specimens PAIS 8446 and 8447 

as well as a number of additional specimens that 

were offered on the fossil market over the last 

few years all show a spectacular and apparently 

unique arrangement of axial spines on the poste-

rior part of the thorax. As described above, these 

spines on the axial rings of segments 12–15 are 

extended into blade-like spines of moderate 

length, which are directed steeply dorsally and 

then curving rearward (Fig. 1C). Other speci-

mens show a similar pattern of axial spines, but 

apparently more delicately developed with 

ovoid transverse section (Fig. 6E). Particularly 

the blade-shaped spines appear to be unique be-

cause the broad, oblique leave-shape in lateral 

view with a narrowly curved tip would be al-

most unique among trilobites and does not pro-

vide a cogent functional aspect. Indeed, other 

specimens with the thorax partly sticking in the 

matrix and specimens with a partially enrolled 

posterior thorax indicate that the original spines 

were distinctly longer and had delicate, strongly 

rearwardly directed tips arranged in a compact 

series (Fig. 5C, D). It is thus evident that the 

specimens for sale with the elegant rounded tips 

are just a product of the preparator’s imagina-

tion. The longest axial spines (on segment 14) 

extend clearly beyond the posterior margin of 

the pygidium (Fig. 5A). 

 

In addition, some specimens also indicate that 

the anterior of the extended axial rings may al-

ready exist on segment 11 (see Fig. 5C). 

 

4.3 Pygidium 

The pygidial morphology is nearly perfectly il-

lustrated by specimens PAIS 8446. Another in-

formative specimen is shown in Fig. 5E, illus-

trating the morphology that is generated in 

dorsoventrally compacted specimens. In such 

specimens, the pleural fields are deformed so 

that the pleural ribs are poorly preserved, and 

axial furrows exaggerated against the situation 

in the living animal. 

 

Commercial specimens frequently show py-

gidia, which are wrongly prepared to show a 

morphology with little resemblance to the origi-

nal morphology. In most cases, the lateral spines 

are manipulated in several ways, usually to 

show a pair of short spines between which are 

posterior margin of the pygidium is straight or 

nearly so, and a second pair of slightly shorter 

lateral spines, with a third pair interpreted to be-

long to thoracic segment 13. One example for a 

totally erroneous application of such an artificial 

morphology is shown in Fig. 6F, which is a 

sculptured “Longianda-type” pygidium on a 

dorsal exoskeleton of Neltneria jacqueti. 

 

In some cases, this preparation results in a nota-

ble asymmetry as illustrated in Fig. 5B. It should 

also be emphasized that the specimen in Fig. 5B 

is composed of the remains of two different 

specimens, cephalon and anterior part of the tho-

rax merged with the posterior thorax plus py-

gidium of another one.  

 

4.4 Rostrohypostomal unit 

A few specimens are known from the Issafen 

Formation of the Issafen Syncline, which repre-

sent rostrohypostomal units unequivocally be-

longing to saukiandid trilobites. Three of such 

sclerites have been figured in Hupé (1959), and 

Fig. 5. Longianda termieri (Neltner & Poctey, 1950). All specimens from Issafen Syncline, Issafen Formation. Exact 
localities unknown if not noted otherwise. A, C, CGB T. 45, dorsal exoskeleton of a small individual with thorax com-
posed of 13 segments, showing strongly extended, obliquely rearwardly directed, nearly straight axial spines on tho-
racic segments 9 through 13. A, dorsal view of entire specimen; note extremely extended spine on axial ring 12; B, 
oblique lateral view of posterior part of thorax and pygidium. B, RJC 594, dorsal exoskeleton of moderately large 
individual(s), dorsal view; specimen composed of parts from two different specimens; arrows point to line of contact. 
From section southwest of Timghit. D, DEV C 23.2, dorsal exoskeleton of relatively small individual, oblique lateral 
view of posterior part of thorax and pygidium showing distinctly extended, but slightly curved axial spines. From sec-
tion east of Timghit. E, CGB Tr. 46, dorsal exoskeleton of relatively large individual, dorsal view of posterior thorax 
and pygidium, showing axial spines starting with small spine on axial ring 8. Scale bars 10 mm in A–D, 5 mm in E. 
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two of them are refigured herein (Fig. 7A, B). 

They are characteristic in its broad (sag., exsag. 

and tr.) rostral part of the sclerite and in the hy-

postomal part having a distinctly elevated ante-

rior lobe, and sonspicuous, broad-based, thorn-

like lateral spines as well as small posterolateral 

tips.  
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Hupé (1959) assigned both specimens to Pseu-

dosaukianda lata without any explanation. Al-

though this assignment cannot be ruled out ab-

solutely, the precise width of the rostral part and 

the obviously higher frequency of its presence 

strongly suggest that this type of rostrohypostoal 

unit belongs to Longianda termieri rather than 

Pseudosaukianda lata. 

 

5. Taxonomy of the Saukianda group 

Insufficient descriptions by Neltner & Poctey 

(1950) and Hupé (1953a, 1953b, 1953c, 1953d, 

1955, 1959) and the incompletely known mor-

phology of the dorsal exoskeleton of Longianda 

termieri (as discussed above) did not allow an 

unequivocal discrimination from closely related 

genera such as Saukianda and particularly Pseu-

dosaukianda. Chang et al. (1997, p. 454) pro-

vided a comparison with those genera (or sub-

genera). They characterized the genus 

Longianda as follows (modified here from the 

short descriptions of all three genera/subgenera):  

Glabella subtruncate to slightly rounded in front 

and constricted at level of S1; S3 obsolete; S2 

very short; S1 deep, broad; occipital furrow bent 

forward at middle; occipital ring of uniform 

length (sag. and exsag.), no occipital spine; pre-

glabellar field absent. Thorax with backward 

Fig. 6. A–E, Longianda termieri (Neltner & Poctey, 1950), specimen CGB T. 47, dorsal exoskeleton, Issafen Syncline, 
probably from Timghit section, Issafen Formation, Sectigena Zone, Gigantopygus-Longianda Subzone. A, dorsal view 
of entire specimen. B, close-up of cephalon showing pattern of glabellar furrows and prosopon of densely arranged, 
relatively coarse granules. C, oblique anterior view of posterior part of thorax and pygidium illustrating the arrange-
ment of axial spines. D, dorsal view of the posterior part of the thorax and pygidium. E, slightly oblique lateral view 
of the posterior part of the thorax and the pygidium illustrating the length of the axial spines and the relief of the 
pygidium. F, Neltneria cf. jacqueti Hupé, 1953a, specimen CGB T. 48, dorsal exoskeleton, Issafen Syncline, probably 
from Timghit section, Issafen Formation, Antatlasia guttapluviae Zone. Dorsal view of posterior part of the thorax 
and pygidium; pygidium sculptured to a fantasy shape during preparation, probably influenced by the shape of py-
gidia of Longianda termieri. Scale bars 10 mm in A, E, 5 m in C, D, F. 

Fig. 7. Longianda termieri (Neltner & Poctey, 1950). All specimens from Issafen Syncline, Issafen Formation, Secti-
gena Zone, Gigantopygus-Longianda Subzone. A, rostrohypostomal unit; figured in Hupé (1959, pl. VIII, fig. 9) as 
Pseudosaukianda lata. Specimen appears to be lost. From section SE of Timghit (“section 5”), sample horizon un-
known. Scale bar 5 mm. B, rostrohypostomal unit with incompletely preserved rostral part; figured in Hupé (1959, pl. 
VIII, fig. 10) as Pseudosaukianda lata. Specimen appears to be lost. From section SE of Timghit (“section 5”), sample 
horizon unknown. Scale bar 5 mm. C, small incomplete cranidium, associated with small cranidium of Termierella 
latifrons Hupé, 1953a (to the right), figured in Hupé (1959, pl. 17, fig. 5) as a new species Longianda acuminata (nom. 
nud.!). Specimen appears to be lost. From Timghit section (“section 3”), sample horizon F8. Scale bar 5 mm. D, 
MNHN R90512, paratype, incomplete cranidium; originally syntype, figured in Neltner & Poctey (1950, pl. I, fig. 4) as 
“Callavia Termieri”. Scale bar 10 mm. 
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curvature of pleural spines progressively in-

creasing posteriorly. Pygidium with three axial 

rings, short terminal axial piece, and four ribs. 

 

This does not characterize the genus in a way to 

discriminate it unequivocally from Saukianda 

and Pseudosaukianda. Saukianda andalusiae 

Richter & Richter, 1940, the type and only for-

mally described species of the genus, is a fre-

quent trilobite in the Alanís Formation of the 

Sierra Morena mountain region in southern 

Spain, where it is usually tectonically distorted 

in a way that makes the recognition of specific 

character difficult. However, the same species is 

obviously present in the strata with Longianda 

and Pseudosaukianda in the Anti-Atlas of Mo-

rocco. The genus and species is clearly distin-

guished from Longianda in having a relatively 

narrow anterior border; more slender palpebral 

lobes of subequal transverse width throughout of 

their course and fairly well-developed palpebral 

furrows; a moderately long occipital spine; and 

longer genal spines. Saukianda lacks distinct 

spines on the posterior thoracic axial rings. To 

my knowledge, no specimen of Saukianda is 

known with a complete dorsal exoskeleton, and 

its pygidium is thus known only from isolated 

sclerites found with the cranidia of Saukianda 

andalusiae in the Sierra Morena. These pygidia 

are multisegmented, with an axis of at least nine 

axial rings plus a terminal axial piece, with an 

equivalent number of pleural furrows and a sim-

ple lateral and pygidial margin without any 

spines. This type of pygidia distinctly differs 

from the pygidium described about from PAIS 

8446 and PAIS 8447, and it resembles closely 

some pygidia known from the Resserops group 

(Family Despujolsiidae; see Geyer 2020). How-

ever, Saukianda has a prosopon composed of 

large granules very similar to that known from 

Longianda, and some of the pygidia from the 

Sierra Morena also appear to have a granulose 

surface. 

 

Pseudosaukianda must be regarded as insuffi-

ciently known. Only five specimens can be at-

tributed confidently to the genus and its type 

species P. lata. All of them lack the posterior 

part of the thorax and a pygidium. The glabella 

of Pseudosaukianda lata tapers forward in all 

four specimens with preserved cranidium, and 

the dorsal surface of the cuticle is pustulose but 

appears to have been covered with slightly 

smaller and more densely arranged granules 

(Fig. 8). The anterior and lateral cephalic border 

of Pseudosaukianda is broad and probably even 

a bit wider than that in Longianda, but the 

palpebral lobes and palpebral furrows match the 

shape developed in Longianda. The pleural 

spines in the anterior part of the thorax are slen-

der and not very much reclined, and an isolated 

and more or less complete thorax attributed to 

Pseudosaukianda lata (Hupé 1953a, pl. IX, fig. 

4) indicates that this shape of the pleural spines 

does not change much towards the posterior 

part. 

 

Hupé (1953a) introduced a second species as 

Pseudodaukianda (?) spinifera, which was fig-

ured only by a single specimen (Hupé 1953a, pl. 

IX, fig. 3), an incomplete cephalon with at-

tached partial thorax (Fig. 8D). The only differ-

ence to P. lata emphasized by Hupé (1953a, p. 

198) is the presence of nodes on the occipital 

ring and the axial rings of the thoracic segments. 

These nodes are similar in shape to those known 

from Longianda termieri, and Pseudosaukianda 

lata almost certainly had the same type of 

nodes, but they are worn off in most cases in the 

preserved specimens of that species. Therefore, 

P.? spinifera is almost certainly identical with P. 

lata and should be regarded as a junior syno-

nym. 

 

Ironically, rare specimens of Pseudosaukianda 

are offered on the international fossil market, 

which certainly belong to P. lata, but show a 

different shape of the pygidium. Such pygidia 

(Fig. 9) are a product of the phantasy of the pre-

paratory rather than showing a natural morphol-

ogy. However, one cannot deny that human in-

ventiveness is responsible in those cases for un-

anticipated esthetic qualities. 
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An emended diagnosis for Longianda (as char-

acterized by L. termieri) is suggested here:  
 

Genus of the Saukiandidae with a glabella with 

subparallel sides in the anterior half, slightly 

wider across L1 and the occipital ring; occipital 

ring with subterminal node; palpebral lobes 

crescent-shaped, anterior and posterior ends 

slightly narrower than median parts; anterior and 

lateral cephalic border relatively broad, ele-

vated, but with only low transverse convexity; 

genal spines broad-based, relatively short; tho-

rax consists of 15 segments with moderately 

large pleural spines; axial rings of thoracic seg-

ment 1–11 with subterminal node of longitudi-

nally elongated shape; axial rings of thoracic 

segments 12–15 with conspicuous, blade-like, 

posteriorly curving spine; pleural spines pro-

gressively rearwardly curved from segment 1 to 

15; pygidium subtrapezoidal, with axis com-

Fig. 8. Pseudosaukianda lata Hupé, 1953a. All specimens from Issafen Syncline, Issafen Formation. Exact sampling 
locality and horizon unknown unless noted otherwise. A, C, MNHN R. 50867, holotype (Hupé, 1953a, pl. VIII, fig. 7), 
also figured in Termier & Termier (1950, pl. CLXXXVI, fig. 17) as “Callavia andalousiae“; cephalon with attached par-
tial thorax, casts of internal molds. A, latex cast of presently avzailable specimen. C, silicone rubber cast made by 
Hupé; note differences in the axial nodes and palpebral lobes. Almost certainly from Timghit section, collected by 
Neltner. B, MNHN R.50905, incomplete cephalon with attached partial thorax, latex cast of internal mold. Holotype 
of Pseudosaukianda? spinifera in Hupé (1953a, pl. IX, fig. 3). Probably from Timghit section, collected by J. Bondon. 
D, incomplete cephalon with attached partial thorax, silicon rubber cast of internal mold; figured in Hupé (1959, pl. 
16, fig. 1). Specimen appears to be lost. From section 3 km south of Timghit (“section 5”). Scale bars 5 mm. 



29 

 

posed of ca. four rings and terminal axial piece, 

pleural fields with ca. five, obliquely rearwardly 

directed ribs and three pairs of distinct marginal 

spines; without lateral and posterior border; cuti-

cle coarsely granulose. 

 

6. Stratigraphy 

Hupé’s (1952, 1953a) biostratigraphic subdivi-

sion of the Lower Cambrian in the Moroccan 

Atlas ranges identified a “zone à Longianda et 

Gigantopygus” from which he reported a lower 

assemblage with “Callavia callavei, Longianda 

termieri, var. minor, Strenuella rasettii et Antat-

lasia cf. hollardi”; a middle assemblage with the 

“nice fauna from Issafen” with “several species” 

of “Gigantopygus et Pseudotermierella, 

Longianda termieri, Saukianda cf. andalusiae”; 

and an upper part with only Longianda termieri 

(Hupé, 1953a, p. 82). This subdivision is obvi-

ously based on limited data from only the Is-

safen Syncline, and a Gigantopygus-Longianda 

Zone cannot be recognized with certainty from 

anywhere outside the Issafen Syncline and 

nearby areas (Geyer, 1990).  

 

Although a precise bed-to-bed inventory of the 

fossils in the Issafen Formation of the Issafen 

Syncline is lacking, the available data (Hupé, 

1953a, 1959; Geyer, unpubl. data) indicate that 

the most reliable data on the stratigraphic ranges 

of the trilobites come from partial sections near 

Timghit in the central part of the Issafen Syn-

cline (Hupé’s section 3) and from a section ca. 3 

km to the south of Timghit (Hupé’s section 5). 

These data prove that Gigantopygus, Saukianda, 

Pseudosaukianda and Longianda all occur more 

or less synchronously. They are present in a ca. 

30 m-thick interval near the top of the Timghit 

section (Hupé’s section 3), which does not in-

clude the top of the formation. These strata with 

the Gigantopygus-Longianda assemblage in this 

section overlie the strata with Antatlasia gutta-

pluviae (indicative of the A. guttapluviae Zone; 

Geyer 1990), but are separated from this fos-

siliferous level by a succession of ca. 30 m of 

barren rocks in section 3. In contrast, an overlap 

of the Gigantopygus-Longianda assemblage 

with A. guttapluviae Zone trilobites is clearly 

visible in section 5. However, Neltneria and 

Bondonella, used by Hupé (1952, 1953a) as in-

dex fossils for his Bondonella-Neltneria Zone 

(Zone V, “Zone à Bondonella et Neltneria”), are 

not found in association with Gigantopygus and 

Longianda.  

 

Occasional findings of Termierella together 

with Gigantopygus and Longianda in the upper 

part of the Gigantopygus-Longianda assemblage 

in section 3 and a distinct overlap of Termierella 

with Gigantopygus and Longianda in section 5 

indicate that the onset of Termierella appears to 

Fig. 9. Pseudosaukianda lata Hupé, 1953a, CGB T. 49, 
dorsal exoskeleton with artificially sculptured py-
gidium; A, entire specimen; B, close-up of posterior 
part of thorax and pygidium. From Issafen Syncline, 
Issafen Formation. Exact sampling locality and horizon 
unknown. Scale bar 10 mm in A, 5 mm in B. 
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be driven by differences in lithofacies and thus 

depositional environments. As discussed in 

Geyer (1990), the (sub)regional Termierella 

(sub)zone recognized by Hupé (1952, 1953a) 

(Zone VII, “Zone à Termierella”) shows distinct 

differences in its stratigraphic extension and can 

only be recognized in limited areas so that it 

lacks a general utility and was abandoned by 

Geyer (1990).  

 

Nevertheless, a Gigantopygus-Longianda Sub-

zone (of the Sectigena Zone; Geyer 1990) is a 

significant and useful biostratigraphic unit in the 

western Anti-Atlas as suggested by Hupé (1952, 

1953a: Zone VI, “Zone à Longianda et Gigan-

topygus”), Longianda termieri consitutes the 

main index species of this subzone.  
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Reference to: Sandberger, G. & Sandberger, 

F. 1849. Die Versteinerungen des Rheinischen 

Schichtensystems in Nassau. Mit einer 

kurzgefassten Geognosie dieses Gebietes und 

mit steter Berücksichtigung analoger 

Schichten anderer Länder. First number. Pp. 

1–40, pls 1–5; Wiesbaden (Kreidel & 

Niedner). 

 

Martin Basse & Peter Müller 

 

In the year 1849, the famous Sandberger broth-

ers, Guido and Fridolin, published part one (of 

eight) of their monograph on Devonian, and 

some Carboniferous, fossils of the Lahn/Dill-

Eder Synclines, which are major structural units 

in the southeastern part of the Rhenish Massif, 

German Variscides. This great classical work 

stands for the begin of the paleontological dis-

covery of this area. As for trilobites, the follow-

ing new species names have resulted from this 

work: The Devonians Cylindraspis? 

macrophthalmus (see below), Homalonotus 

crassicauda (later assigned to Digonus), H. ob-

tusus (assigned to Wenndorfia), H. oniscus 

(nomen nudum), Harpes gracilis (secondary 

homonym, replaced by Harpes neogracilis 

Richter & Richter, assigned to Eskoharpes), 

Phacops brevicauda (in need of revision), and 

the Carboniferous Cylindraspis latispinosa 

(replacement name for Archegonus aequalis (v. 

Meyer, 1831), thus invalid).  

 

Among these, Cylindraspis? macrophthalmus is 

the hitherto last which underwent modern revi-

sion, performed by Basse & Müller (2016) in 

their monograph of the Rupbach Shale trilobites 

(Lahn Syncline). This revision has provided in-

teresting new data. In contrast to the 

Sandbergers, who regarded the monotypic find 

of this species as being early Carboniferous 

(Mississippian) in age, we referred to modern 

geological maps showing that the area including 

the type locality of this species exposes exclu-

sively Early to Middle Devonian beds. This age 

is supported by the results of the taxonomic re-

vision which have led us to regard C.? 

macrophthalmus as representative of the cornu-

proetine Macroblepharum (recently regarded by 

van Viersen & Lerouge tentatively as junior 

subjective synonym of Sculptoproetus). This 

genus occurs in the Rhenish Massif only around 

the Early/Middle Devonian boundary. Earlier 

workers assigning M. macrophthalmus to the 

late Paleozoic genus Phillipsia were evidently 

strongly influenced by the originally wrong 

stratigraphic framework. 

 

In 2016, we were unable to present more than a 

photograph poor in details of the internal mold 

of this species (text-fig. D), which allows only 

to prove the identity of this specimen with the 

very exact drawings provided by the 

Sandbergers (text-fig. E). Meanwhile, casts of 

the original finds are available (text-figs A–C). 

They allow additional insights. For example, 

they confirm the revised generic assignment as 

being correct, demonstrated by the exsagittaly 

very long eye, by the sigmoidal course of the 

lateral margin of the glabella which is covered 

with fine granules but lacking striation, by the 

low number, nine, of thorax segments as well as 

by the outline of the pygidium and the type of 

segmentation of the pygidial pleural area.  

 

Unfortunately, important morphological fea-

tures, as the shape of the anterior border of the 

cranidium, the course of the anterior facial su-

ture, and the dorsal morphology of the py-

gidium, are not preserved. This renders it diffi-

cult to provide a full species diagnosis and thus 

to compare this find with other Macroblepha-

rum. In 2017, Basse & Müller gave an overview 

of species of this genus from the German Varis-

cides, most of which coming from shaly lime-

stones of the nearby Lahn Syncline. With one 

exception, M. pmuelleri, which has a unique gla-

bellar outline, these species are not readily dis-

tinguishable from M. macrophthalmus. As to 

small differences present, the granulation of the 

glabella is worth mentioning, which appears to 

be coarser and higher in number of elements in 

most other species. However, since an ontoge-

netic origin for these differences cannot be ex-
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Text-figs A–E. Monotypical holotype of Macroblepharum macrophthalmus (Sandberger & Sandberger, 1849), original 
specimens have inventory numbers 18a, b (housed in the Naturhistorisches Museum, Wiesbaden, Hesse), from 
south of Manderbach town (likely from “Manderbacher Löhren” area), northwest of Dillenburg town, mapsheet 
5215 Dillenburg, Hesse, Dill-Eder Syncline, Rhenish Massif, German Variscides, Wissenbach Shales, final Late Emsian 
or Early Eifelian, Early or Middle Devonian. A–C. Plaster casts of internal (A) and external molds (B, C), different 
views. Fine ledge-like structures on palpebral area and some axial rings have erosional character. D. Original internal 
mold, scan of Basse & Müller (2016: Pl. 31, fig. 306). E. Scan of drawings of Sandberger & Sandberger (1849: Pl. 3, 
figs. 5, 5a). Cast A is 13,5 mm in length. Casts will later be transferred to the Senckenberg Forschungsinstitut und 
Naturmuseum, Frankfurt am Main. Photographs A–C by P. Müller. 
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cluded, their taxonomic meaning has to remain 

unclear. 

 

To solve these problems the authors attempt to 

recollect the type locality, if still accessible, or 

its vicinity, to get new finds filling the morpho-

logical gaps existing. 

 

TRILOBITE HALL OF FAME 

 

W. T. DEAN 

 

Memories of trilobitologists 

by Richard Fortey 

 

Dr W. T. “Bill” Dean was my predecessor at the 

Natural History Museum in London, and a dis-

tinguished trilobite scholar. Many of his works 

were published in the Bulletin of what was then 

known as the British Museum (Natural History) 

Geology Series. He was a classical stratigraphic 

paleontologist. From the 1950s he concentrated 

on making sense of the succession of trilobites 

through the type Caradoc Series in Shropshire, 

Welsh Borderland. Recall that at that time the 

global standard for the Ordovician System was 

in Great Britain, where, after all, Charles Lap-

worth (one of our unsung geological geniuses) 

had originally defined it as a way of settling the 

controversy over what strata might be embraced 

by the Cambrian or the Silurian Systems. The 

fact that the Ordovician is now recognized as a 

pivotal period of biotic change is a measure of 

Lapworth’s sound judgment. Bill worked his 

way up many of the famous river sections – like 

that of the Onny - west of the of the charming 

town of Ludlow. He was following on from the 

distinguished brachiopod specialist B. B. Ban-

croft, whose biozones and stadial divisions en-

joyed wide currency in the mid twentieth cen-

tury. The trilobites were now added into the pic-

ture. Many species and generic names (the trinu-

cleid Onnia, obviously among them) derive 

from this area. For year after year Bill followed 

the pattern of collecting in the spring and sum-

mer and writing up the results in the winter 

months. His series of publications on the trilo-

bites of this area appeared regularly for more 

than a decade. 

 

Bill enjoyed fieldwork greatly, and developed a 

research project in southern France, in the wine 

growing region of the Montagne Noire, where 

rocks of earlier Ordovician age are well ex-

posed. He managed to persuade the Natural His-

tory Museum to allow him to disappear for ex-

tended periods during the summer months with 

his young family, who lived in caravan accom-

modation while he worked his way through the 

shales of the Landeyran Valley, eventually sum-

marizing the trilobitic results in a landmark 

monograph published by the Museum in 1966. 

Back home, he had able assistance in the palae-

ontology department from S. F. (Sam) Morris, 

who was at that time the curator for fossil ar-

thropods. Sam’s name will be familiar to those 

who have used his indispensible bibliographic 

supplement to British trilobites published by the 

Palaeontographical Society in 1988. Sam tire-

lessly incorporated Bill’s types into the Museum 

collections, where his neatly handwritten labels 

can be appreciated to this day. Bill was becom-

ing interested in taking his studies further into 

what was then known as the Mediterranean 

Province, and set up collaborations with geolo-

gists working in Turkey, especially his good 

friend Olivier Monod. Turkey is an important 

area of Ordovician rocks that had hardly been 

touched in the sixties. His publications on the 

area continued for more than thirty years, and 

proved an intriguing mixture of trilobites that 

had been recognized much further east in south-

western China, as well as genera known from 

the Baltic regions and France. At the same time, 

he had embarked on major monograph of the 

late Ordovician trilobites of the Irish Chair of 

Kildare Limestone, one of the most diverse Brit-

ish faunas, which he completed with characteris-

tic dispatch during the nineteen seventies. Bill 

was always an outstanding example of reliable 

publishing productivity. 

 

A major change in Bill’s life happened in 1969. 
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Bill left the Natural History Museum in London. 

He went to work for the Geological Survey of 

Canada, based in Ottawa. The reasons may be 

complex, but part of the reason (as Sam Morris 

recounted) was that he was disappointed at not 

being appointed as head of the Natural History 

Museum’s Palaeontology Department, a posi-

tion then known as Keeper. In those bad old 

days, appointments were made by seniority, and 

Bill Dean was not quite the senior applicant to 

replace the distinguished fossil fish specialist 

Errol White as Keeper. Dr H.W. Ball accord-

ingly became the head honcho (and it has to be 

said that Dr Ball was no match for Bill as a sci-

entist). A position for Bill Dean was offered in 

Canada and he took it up. This is why publica-

tions on North American, and especially Cana-

dian trilobites and stratigraphy became an im-

portant part of his output during the 1970s and 

1980s. He explored both the eastern and western 

seaboards of that huge country, and became fa-

miliar with a different set of trilobite taxa. One 

small consequence of Bill’s departure was that a 

position opened up in London for a trilobite spe-

cialist, at just the time I was getting near to com-

pleting my own doctoral thesis. If Bill had not 

left, I would probably have remained unem-

ployed. 

 

The move to Canada was not an unqualified suc-

cess for Bill Dean, although his scientific pro-

ductivity continued unabated. His family settled 

there and became assimilated, but Bill never 

quite settled. When he left the employment of 

the Geological Survey he returned to the United 

Kingdom, but his family stayed behind as Cana-

dian citizens. The later years of his life were 

lightened considerably by a relationship with the 

well-known palynologist Francine Martin, with 

whom he also published scientifically .He joined 

the National Museum of Wales in an emeritus 

role from which position he continued to travel 

to Turkey and publish on the Ordovician trilo-

bites well into the 21st Century. His collabora-

tions with Chinese palaeontologists like Zhou 

Zhiyi during the nineties made important addi-

tions to our knowledge of the Ordovician faunas 

of the Far East. Added together, it would be 

hard to think of any other Ordovician trilobite 

worker with a wider compass. 

 

Bill Dean was always an amiable companion. 

He tended to be rather reserved about what he 

was actually doing. You could say he played his 

cards close to his chest. I never understood why: 

I would have appreciated discussing details of 

his trilobite work with him. He has left an im-

portant legacy of publications that will surely be 

consulted as long as there are trilobite workers. 

It is perhaps regrettable that the stratigraphic 

palaeontologist is becoming something of a 

threated species, because there are fewer work-

ers around who can appreciated the magnitude 

of the contributions made by the likes of Bill 

Dean. 

 

GUNTHER HALL OF FAME  

A Tribute to Robert (“Bob”) Carroll 

 

by Don Bissett; Dry Dredgers Fossil Club 

(Cincinnati, Ohio, USA), Norton Shores, 

Michigan, USA; email: donbissett@gmail. 

com. 
 

I’ve had the opportunity and privilege to collect 

Devonian trilobites with Bob Carroll at his 

Black Cat Mountain locality in the small town 

of Clarita, Oklahoma, and to watch him prep 

one of my finds. We first met a thousand miles 

north of there, on the spoil piles of an aban-

doned quarry in Michigan. We were both 

searching for Devonian Phacops (now El-

dredgeops) rana. Since then, I’ve encountered 

Bob several times: in Michigan, at the MAPS 

fossil show (held in Illinois at the time), at the 

Tucson Show, and in Oklahoma at his locality 

and in his prep lab. 

Prior to Bob Carroll’s move from Michigan to 

Oklahoma in the mid-1980s, the Devonian trilo-

bites of Oklahoma had not been studied exten-

sively. Now, after three decades of Bob’s col-

lecting prowess and his generous donations, the 

Haragan Formation and its caramel-brown trilo-

mailto:donbissett@gmail.com
mailto:donbissett@gmail.com
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bites are well known by trilobite enthusiasts 

around the globe. And his Black Cat Mountain 

locality and the small town of Clarita have been 

thrust onto the world stage of paleontology. 

 

While Bob is a commercial collector of Okla-

homa trilobites, his diligent excavation of the 

Haragan Formation has revealed two new spe-

cies. And another (Cyphaspis carrolli) was 

named in his honor. He has donated dozens of 

specimens to museums and universities. Several 

of the trilobites he collected and prepared are 

type specimens in research collections. He fa-

mously named a rare trilobite “Bug X” since he 

could not find it described anywhere. He do-

nated specimens of Bug X to the University of 

Kansas for study. It turned out that it had been 

described back in the late 1800s. Still, Bob was 

involved in placing a name on this small Lichid: 

Ancanthopyge consanguinea. 

 

Bob also shares his Black Cat Mountain locality 

with other collectors. He has hosted many ama-

teurs and professionals in the several decades he 

has worked the Haragan strata. See Figure 1. I 

was among his guests: Many years ago, while I 

was driving through the area, he graciously took 

me to his quarry for a day of collecting. And he 

prepped my best find. See Figure 2. 

 

So who is Bob Carroll? He is a Vietnam-era 

Navy veteran. After his honorable discharge, he 

settled in Michigan and began collecting trilo-

bites as a hobby. But once the fossil bug bit him, 

trilobites became his full-time passion. With 

guidance from other trilobite preparers, Bob 

quickly became an expert with air chisels, air 

scribes, and air abrasives to extract perfectly 

prepped specimens from their rocky graves. Be-

cause of his skill, and because he is a perfection-

ist in his prep work, he soon became widely 

known as one of the best “shooters” in the 

world. 

Each year, Bob takes his latest collection of ex-

quisitely prepared specimens to the Tucson 

Show. But their appearance at the show is brief, 

because buyers rapidly snatch them up for pri-

vate and institutional collections. I must admit to 

being one of those buyers to add selected items 

to my own collection. I look forward to seeing 

his material at the show every year. 

 

To Bob, I offer, “Good hunting.” 
 

Reference 
George P. Hansen, Trilobites of Black Cat Mountain, Uni-

verse, Inc., Bloomington, IN, 2009. 

Figure 2. Kettneraspis williamsi, Devonian, Haragan For-
mation, Clarita, Oklahoma. The trilobite is 2.5 cm long. 
(Self collected. Prepared by Bob Carroll). 

Figure 1. Picture of Bob Carroll at his Black Cat Mountain 
locality. With him is Jessica Laton Hesske, a dedicated 
collector who has visited the quarry often from her home 
back east. 



36 

 

2019–2020 TRILOBITE 

REFERENCES 

Scott Morrison 

 
Adrain, J.M. 2019. Two Laurentian Tremadocian (Early 

Ordovician) mass extinctions. North American Pale-

ontological Convention, Abstracts & Posters 

Adrain, J.M. 2019. Cambrian-Ordovician trilobite faunas 

of the Great Basin: A vast natural laboratory. MAPS 

Digest, 42(2):3-9 

Adrain, J.M. 2019. Tackling ‘cryptogenesis’ from the 

bottom up: new data on the synapomorphies and 

higher phylogenetic structure of the trilobite orders 

Aulacopleurida and Olenida and the suborder Cheiru-

rina. The Palaeontological Association 63rd Annual 

Meeting, Valencia, Spain, Programme Abstracts. pp. 

51-52 

Adrain, J.M. & Karim, T.S. 2019. Revision of the Early 

Ordovician (late Tremadocian; Stairsian) cheirurid 

trilobite Tesselacauda Ross, with species from the 

Great Basin, western USA. Zootaxa, 4661(2):201–

255 

Ahlberg, P., Lundberg, F., Erlström, M., Calner, M., 

Lindskog, A., Dahlqvist, P., Joachimski, M.M. 2019. 

Integrated Cambrian biostratigraphy and carbon iso-

tope chemostratigraphy of the Grönhögen-2015 drill 

core, Öland, Sweden. Geological Magazine, 156

(6):935-949 

Alberti, M. 2019. Eine bemerkenswerte Epökie aus dem 

Rupbach-Schiefer - Lebendbewuchs eines Trilobiten. 

[A remarkable epoque from the Rupbach Schist - the 

living growth of a trilobite.] Fossilien, 2019(2):28-32 

Alberti, M 2019. Die Trilobiten aus der „Riesen“-Bank. 

[Die Trilobiten aus der „Riesen“-Bank.] Fossilien, 

2019(6):42-50 

Alberti, M. 2019. Die Trilobiten Cyphaspis konstantini n. 

sp. (Aulacopleuridae) und Koneprusia chimaera n. 

sp. (Odontopleuridae) aus dem basalen Rupbach-

Schiefer (Ober-Emsium; Rhenoherzynikum). [The 

trilobites Cyphaspis konstantini n. sp. 

(Aulacopleuridae) and Koneprusia chimaera n. sp. 

(Odontopleuridae) from the basal Rupbach schist 

(Upper-Emsian; Rhenohercynian).] Mainzer Geowis-

senschaftliche Mitteilungen, 47:27-54 

Alberti, M. 2019. Paralejurus colossicus n. sp. und 

Paralejurus flickorum n. sp. (Trilobita, Scutelluidae) 

aus dem basalen Rupbach-Schiefer (Ober-Emsium; 

Rheinisches Schiefergebirge). [Paralejurus colos-

sicus n. sp. and Paralejurus flickorum n. sp. 

(Trilobita, Scutelluidae) from the basal Rupbach 

schist (Upper Emsian, Rhenish Slate Mountains).] 

Jahrbücher des Nassauischen Vereins für Naturkunde, 

140:7-45 

Álvaro, J.J., Esteve, J., Gracia, F., Zamora, S. 2019. Cam-

brian trilobites from the Huérmeda Formation 

(Iberian Chains, north‐east Spain) and the inadequacy 

of the Marianian Stage. Papers in Palaeontology, 5

(2):299-321 

Ameri, H. 2020. Early Silurian (Llandovery) Trilobite 

fauna from Kopeh-Dagh, North East Iran. Journal of 

Sciences, Islamic Republic of Iran, (in press) 

Ameri, H., Arjmandzadeh, R., Ghoorcgi, K. 2019. The 

peri-Gondwanian Early Silurian trilobites from Ko-

peh Dagh, Iran. Historical Biology, (in press) pp. 1-

17 

Babcock, L.E., Kastigar, J., Petaya, J., Eaton, K., Sheets, 

J. 2019. Three-dimensional Preservation of Non-

biomineralized Tissues in Cambrian Concretionary 

Lagerstätten of North America. North American Pale-

ontological Convention, Abstracts & Posters 

Babcock, L.E., Peng, S.C., Ahlberg, P., Zhang, X.L., Zhu, 

M.Y., Parkhaev, P.Y. 2019. A Model for Subdividing 

Cambrian Stages into Substages. In: STRATI 2019: 

The 3rd International Congress on Stratigraphy, 2–5 

July 2019, Milan, Italy, Abstract Book, p. 142 

Basse, M. 2019. Trilobita (einschließlich Agnostida) 2011 

bis 2018. [Trilobita (including Agnostida) from 2011 

to 2018.] Zentralblatt für Geologie und Paläontologie, 

Teil II, 2019 (3/4):205–315 

Basse, M., Lemke, U. 2019. Neue und wenig bekannte 

Trilobiten aus dem frühen und späten Devon des Kel-

lerwalds (Rhenoherzynikum Zone, deutsche 

Varisziden). [New and little-known trilobites from 

the early and late Devonian of Kellerwald 

(Rhenohercynian, German Variscides).] Dortmunder 

Beitrage Landeskunde, Naturwissenschaftliche Mit-

teilungen, 49:47-69 

Basse, M., Müller, P., Habenicht, J. 2019. Heliopeltis und 

Sagittapeltis im Emsium des Rhenoherzynikums 

(Trilobita, Unterdevon, deutsche Varisziden). 

[Heliopeltis and Sagittapeltis in the Emsian of the 

Rhenohercynian Zone (Trilobita, Early Devonian, 

German Variscides).] Dortmunder Beitrage Lan-

deskunde, Naturwissenschaftliche Mitteilungen, 

49:71-91 

Basse, M., Müller, P. 2019. Neues zu Trilobiten der Gat-

tung Psychopyge aus dem Rupbach-Schiefer der 

Lahnmulde. [News about trilobites of the genus Psy-

chopyge from the Rupbach schist of the Lahnmulde.] 

Fossilien, 2019(3):54-57 

Bault, V., Crônier, C., Monnet, C. 2019. Trilobite biodi-

versity fluctuations at a regional scale in the Late 

Palaeozoic from North Africa. The Palaeontological 

Association 63rd Annual Meeting, Valencia, Spain, 

Programme Abstracts. p. 57 

Beech, J.D. 2019. Death-defying Morphologies: Mass 

Extinction and Disparity in the Order Harpetida. MSc 

Thesis, West Virginia University, 61 pp.  

Beech, J.D. 2019. Secrets of the Harpetids: Phylogeny, 

Disparity, and Mass Extinction Response in the Trilo-

bite Order Harpetida. Geological Society of America, 

Abstracts with Programs, GSA 331579 – Paper No. 

194-1 (GSA Annual Meeting, Phoenix, Arizona) 

Bernárdez, E., Esteve, J., Laibl, L., Rábano, I., Gutiérrez-

Marco, J.C. 2019. Early postembryonic trilobite 

stages and possible eggs from the ‘Túnel Ordovícico 

del Fabar’ (Middle Ordovician, northwestern Spain). 

Fossils and Strata, 64:23-33 

Bicknell R.D.C., Pates S. 2020. Exploring abnormal Cam-

brian-aged trilobites in the Smithsonian collection. 

PeerJ, 8(e8453):1-20 

Bicknell, R.D., Paterson, J.R., Hopkins, M.J. 2019. A tri-



37 

 

lobite cluster from the Silurian Rochester Shale of 

New York: predation patterns and possible defensive 

behavior. American Museum of Natural History, No-

vitates, 3937:1-16  

Bissett, D. 2019. Ordovician Trilobites from Mt. Orab, 

Ohio. MAPS Digest, 42(2):42-50 

Bissett, D. 2019. More about the Mifflin Member. MAPS 

Digest, 42(2):89-90 

Blackwell, S.R. 2019. Cambrian (Jiangshanian; Sunwap-

tan) Trilobites From the Upper Honey Creek Forma-

tion, Wichita Mountains Region, Oklahoma. MSc 

Thesis, University of Oklahoma, 144 pp. 

Bonino, E., Kier, C. 2019. Trilobiti: Guida essenziale al 

riconoscimento e classificazione. Seconda Edizione 

[Trilobites: Essential guide to recognition and classi-

fication. Second Edition.] Back To The Past Museum, 

Quintana Roo, Mexico, 474 pp. 

Bradley, A., Adrain, J.M. 2019. Politicurus and related 

genera of hintzecurine trilobites from the late Skull-

rockian (Tremadocian: Early Ordovician) of western 

Utah and southeastern Idaho. North American Pale-

ontological Convention, Abstracts & Posters 

Brodskii, A.V., G.N. Kiselev, G.N. 2019. The Trilobite 

and Cephalopod Taxonomic Diversity From Kunda 

Stage Deposits of the Northeastern Part of the Baltic-

ladoga Glint. 13th International Symposium on the 

Ordovician System Novosibirsk, Russia (July 19-22, 

2019) p. 19 

Bruthansová, J. 2019. Preliminary report on the study of 

ontogeny and taphonomy of trilobite Onnia superba 

(Bancroft, 1929) from the Bohemian Ordovician 

(Katian, Bohdalec Formation). Geoscience Research 

Reports, Czech Geological Survey, 52:125-128 

Bruton, D.L. 2019. From Oslo to Prague – the Trilobite 

meetings 1973–2012. Fossils and Strata, 64:5–16 

Budd, G.E. 2019. Richard Fortey: an unauthorised biogra-

phy. North American Paleontological Convention, 

Abstracts & Posters 

Budil, P., Mergl, M. 2019. Trilobite assemblage of Cal-

ceola-bearing beds in Acanthopyge Limestone 

(Choteč formation, Middle Devonian, Eifelian, Pra-

gue Basin, the Czech Republic). Acta Musei Nation-

alis Pragae, Series B – Historia Naturalis – Fossil 

Imprint, 75(1):79-91  

Candela, Y., Crighton, W.R.B. 2019. Synoptic revision of 

the Silurian fauna from the Pentland Hills, Scotland 

described by Lamont (1978). Palaeontologia Elec-

tronica, 22(19A):1-45  

Cao, P., Yang, X., Wu, W., Wang, Y., Wei, B. 2019. Pre-

liminary study on the individual development of 

Tsunyiella luna in the Niutangtang Formation of the 

Cambrian in Zunyi, Guizhou. Cambrian. Acta Palae-

ontologica Sinica, 58(2):152-162 

Caprichoso, C.C. 2019. Trilobites Calymenina do 

Devónico de Portugal – uma Revisão. [Trilobites 

Calymenina of the Devonian of Portugal - a Review.] 

MSc Thesis, Faculdade de Ciências Tecnologia, Uni-

versidade Nova de Lisboa, 367 pp. 

Castiblanco, U.D., Domack, C.R., Tollerton, V.P., 2019. 

A Reference Collection of Devonian Arthropods 

(Trilobites) From the Geer Road Quarry in Eaton, 

New York. GSA 328045 – Paper No. 17-3 (GSA 

Northeastern Section - 54th Annual Meeting) 

Cederström, P., Geyer, G., Ahlberg, P., Nilsson, C.A., 

Ahlgren, J. 2020. Ellipsocephalid trilobites from 

Cambrian Series 2 and Stage 4 in Scania, Sweden: 

taxonomy, morphological plasticity and biostrati-

graphic significance. Fossils & Strata, (in review)  

Chatterton, B.D.E., Gibb, S., McKellar, R.C. 2020. Spe-

cies of the Devonian aulacopleurid trilobite Cyphas-

pides from southeastern Morocco. Journal of Paleon-

tology, 94(1):99-114 

Chen, Z.P. 2019. The trilobite biostratigraphy of the Cam-

brian Series 2, Stage 4 in Jianhe County, Guizhou 

Province. MSc Thesis, Guizhou University, 76 pp. 

Choi, D.K. 2019. Evolution of the Taebaeksan Basin, Ko-

rea: I, early Paleozoic sedimentation in an epeiric sea 

and break-up of the Sino-Korean Craton from Gond-

wana. Island Arc, 28(1)e12275:1-14 

Clements, D., Fortey, R.A., 2020. Rediscovery of Ordovi-

cian and Silurian trilobites from the Nares Arctic Ex-

pedition of 1875-6 from Ellesmere Island and western 

Greenland. Proceedings of the Geologists' Associa-

tion, (in press) 

Collantes, L., Gozalo, R., Mayoral, E., Garzón, I., Chiriv-

ella, J.B., Liñán, E. 2019. Trilobites Olenelinos en el 

Cámbrico Inferior (Marianiense) de la Provincia de 

Huelva. XXXV Jornadas de la Sociedad Española de 

Paleontología, Baza, Spain, Abstracts, pp. 79-82 

Collantes, L., Gozalo, R., Mayoral, E., Garzón, I., Liñán, 

E. 2019. The family Atopidae (Trilobita) in the upper 

Marianian (Lower Cambrian) from the Ossa-Morena 

zone (SW Spain). In: STRATI 2019: The 3rd Interna-

tional Congress on Stratigraphy, 2–5 July 2019, Mi-

lan, Italy, Abstract Book, p. 144 

Congreve, C. 2019. The impact of environmental prefer-

ence and geographic occupation on diversification 

and survivorship during the Ordovician Mass Extinc-

tion. North Amercan Paleontological Convention, 

Abstracts & Posters. 

Cooper, D. 2019. Silurian Trilobites of the Coalbrookdale 

Shale in Malvern England. MAPS Digest, 42(2):63-

67 

Corbacho, J., Morrison, S., Llácer, S., Hammond, K. 

2019. Use of CT Scanning and Radiography as Legal 

Expert Evidence in Paleontology (Trilobites of Mo-

rocco). American Journal of Life Sciences, 7(2):47-

53 

Corrales, A., Esteve, J., Zhao, Y., Yang, X. 2019. Syn-

chronized molting behavior in early Cambrian trilo-

bites. North American Paleontological Convention, 

Abstracts & Posters 

Cuen Romero, F.J., Valdez Holguín, J.E., Buitrón 

Sánchez, B.E., Monreal, R., Enríquez Ocaña, L.F., 

Hinojosa, E.A., Ochoa Granillo, J.A., Grijalva 

Noriega, F.J., Palafox Reyes, J.J. 2019. Paleoecology 

of Cambrian communities of central Sonora, Mexico: 

Paleoenvironmental and biostratigraphic considera-

tions. Journal of South American Earth Sciences, 

92:631-645 

Cui, L., Dai, T., Zhang, X., Peng, S.C. 2019. Morphology 

and ontogeny of the eodiscoid trilobite Pagetia 

vinusta from the Cambrian (Miaolingian) of South 

China. Paläontologische Zeitschrift, 93(2):195–206 



38 

 

Dai, T., Zhang, X.L., Peng, S.C., Yang, B. 2019. Enrol-

ment and trunk segmentation of a Cambrian eodis-

coid trilobite. Lethaia, 52(4):502-512 

Drage, H.B. 2019. Quantifying intra- and interspecific 

variability in trilobite moulting behaviour across the 

Palaeozoic. Palaeontologia Electronica, 22(2):1-39 

Drage, H.B., Vandenbroucke, T.R., Van Roy, P., Daley, 

A.C. 2019. Sequence of post-moult exoskeleton hard-

ening preserved in a trilobite mass moult assemblage 

from the Lower Ordovician Fezouata Konservat-

Lagerstätte, Morocco. Acta Palaeontologica Polonica, 

64(2):261-273  

Du, G. 2019. Study on ontogeny and biostratigraphy of 

the Oryctocephalid trilobites from Balang Formation 

of Cambrian, Guizhou, Province China. PhD Thesis, 

Guizhou University, 188 pp. 

Du, G, Peng, J., Wang, D., Wang, Y. 2019. The study and 

significance of the development of Changaspis elon-

gata Chien, 1961 in Guizhou Cambrian. Acta Palae-

ontologica Sinica, 58:(2):163-177 

Du, G., Peng, J., Wang, D., Wen, R., Liu, S. 2019. Mor-

phology and trunk development of the trilobite Ar-

thricocephalus chauveaui from the Cambrian series 2 

of Guizhou, South China. Historical Biology, (in 

press)  

Du, G.Y., Peng, J., Wang, D.Z., Wang, Q.J., Wang, Y.F., 

Zhang, H. 2019. Morphology and developmental 

traits of the trilobite Changaspis elongata from the 

Cambrian Series 2 of Guizhou, South China. Acta 

Palaeontologica Polonica, 64(4):797-813  

Eaton, K.J. 2019. Lethal and Sublethal Predation on Cam-

brian Trilobites From North America. Undergraduate 

Research Thesis, The Ohio State University, 24 pp. 

Eaton, K.J., Babcock, L.E. 2019. Patterns of Lethal and 

Sublethal Predation on Cambrian Stage 3-Drumian 

Stage Trilobites from the Great Basin, USA. North 

American Paleontological Convention, Abstracts & 

Posters 

Ebbestad, J.O.R., Fortey, R.A. 2019. Stratigraphy and 

trilobite biofacies of the Late Ordovician of the Tai-

myr Peninsula, Arctic Russia. Fossils and Strata, 

64:35-53 

Ebbestad, J.O.R., Fortey, R.A. 2019. Late Ordovician 

trilobites from the Taimyr Peninsula, Arctic Russia. 

Journal of Systematic Palaeontology, (in press) 135 

pp. 

Esteve, J., Zhao, Y.L., Yang, X.L. 2019. Systematic revi-

sion of the oryctocephalid trilobite Protoryctocepha-

lus arcticus Geyer & Peel, 2011. Estudios Geológi-

cos, 75(2):e098 

Esteve, J., Rubio, P., Burashi S.L., 2019. Gaits modelling 

and computational fluid dynamic simulation suggest 

multiple functional behaviors in trilobites. North 

American Paleontological Convention, Abstracts & 

Posters 

Esteve, J., Zhao, Y., Yang, X., Álvaro, J.J. 2019. Morpho-

logical variation as consequence of abiotic factors in 

early trilobites. North American Paleontological Con-

vention, Abstracts & Posters 

Feist, R. 2019. Post-Kellwasser event recovery and diver-

sification of phacopid trilobites in the early Famen-

nian (Late Devonian). Czech Geological Survey, Bul-

letin of Geosciences, 94(1):1-22 

Feist, R., Cornée, J.J., Corradini, C., Hartenfels, S., Aretz, 

M., Girard, C., 2020. The Devonian–Carboniferous 

boundary in the stratotype area (SE Montagne Noire, 

France). Palaeobiodiversity and Palaeoenvironments, 

(in press) 17 pp. 

Fortey, R.A., Ebbestad, J.O.R. 2019. The best of two 

worlds - the Late Ordovician trilobites of the Taimyr 

Peninsula, Arctic Russia. North American Paleon-

tological Convention, Abstracts & Posters 

Foster, J.R. 2019. Comparative trilobite taphonomy of the 

Pioche Formation lagerstätte and other formations 

along a nearshore to outer shelf transect, latest early 

Cambrian (Stage 4; late Dyeran) of the southern 

Great Basin. North American Paleontological Con-

vention, Abstracts & Posters. 

Foster, J.R., Sundberg, F.A., Karlstrom, K.E., Schmitz, 

M.D., Mohr, M.T., Hagadorn, J.W. 2019. Long-

distance Lateral Variability in Biotas and Lithologies 

of the Cambrian Bright Angel Formation (Tonto 

Group), Grand Canyon, USA. Abstracts With Pro-

grams, GSA 336319 – Paper No. 160-2 (GSA Annual 

Meeting, Phoenix, Arizona) 

Gaines, R.R., Caron, J.B., Hammarlund, E., Holzer, I., 

Lombardo, A.J., Canfield, D.E. 2019. Preservation of 

the Burgess Shale Biota From Marble Canyon. Ab-

stracts with Programs, GSA 341362 – Paper No. 1-3 

(GSA Annual Meeting, Phoenix, Arizona) 

Gass, K.C., Kluessendorf, J., Mikulic, D.G. 2019. Fossils 

of the Milwaukee Formation: A Middle Devonian 

Paleoecosystem from Wisconsin, USA. Siri Scientific 

Press, 222 pages [Trilobites pp. 110-115] 

Geyer, G. 2019. The earliest known West Gondwanan 

trilobites from the Anti-Atlas of Morocco, with a re-

vision of the Family Bigotinidae Hupé, 1953. Fossils 

and Strata, 64:55-153  

Geyer, G. 2019. A Comprehensive Cambrian Correlation 

Chart. Episodes, 42(4):1-12  

Geyer, G. 2020. A critical evaluation of the Resserops 

clade (Trilobita: Despujolsiidae, early Cambrian) 

with remarks on related redlichiacean families. 

Freiberger Forschungshefte, C558:1-160  

Geyer, G., Landing, E. 2020. Cambrian deposition in 

northwestern Africa: Relationship of Tamlelt massif 

(Moroccan‒Algerian border region) succession to the 

Moroccan Meseta. Journal of African Earth Sciences, 

(in press) 

Geyer, G., Landing, E., Höhn, S., Linnemann, U., Meier, 

S., Servais, T., Wotte, T., Herbig, H.G. 2019. Revised 

Cambrian stratigraphy in the Franconian Forest 

(Frankenwald), Germany, reveals typical West Gond-

wanan succession in the Saxothuringian Belt. News-

letters on Stratigraphy, 52:377-433 

Geyer, G., Nowicki, J., Zylinska, A., Landing, E. 2019. 

Comment on: Álvaro, J. J., Esteve, J. & Zamora, S. 

2018. Morphological assessment of the earliest para-

doxidid trilobites (Cambrian Series 3) from Morocco 

and Spain. Geological Magazine, 156:1691-1707 

Geyer, G., Pais, M., Wotte, T. 2020. Unexpectedly curved 

spines in a Cambrian trilobite? Considerations on the 

spinosity in Kingaspidoides spinirecurvatus 

n. sp. from the Anti-Atlas, Morocco, and related 



39 

 

Cambrian ellipsocephaloids. Paläontologische 

Zeitschrift, (in press)  

Ghobadi Pour, M. 2019. Ordovician trilobites from Deh-

Molla, eastern Alborz, Iran. Alcheringa: An Austral-

asian Journal of Palaeontology, 43:381-405 

Ghobadi Pour, M., Popov, L.E., Owens, R.M., Vinogra-

dova, E.A., Klishevich, I.A. 2019. Early Devonian 

(Lochkovian) trilobites and brachiopods from the 

west Balkhash Region, Kazakhstan and their signifi-

cance for regional terrane dynamics. Geobios, 56:49-

64 

Gogin, I.Y., Pegel, T.V. 2019. Upper Cambrian GSSPs 

and their correlation to regional stratigraphic subdivi-

sions in Asian Russia. In: STRATI 2019: The 3rd 

International Congress on Stratigraphy, 2–5 July 

2019, Milan, Italy, Abstract Book, p. 144 

Gorshenina, V.V., Terentyev, S.S. 2019. Paleoecological 

Features of Trilobites from the Carbonate Buildup of 

the Middle Ordovician of the Environment of St. Pe-

tersburg. Materials of the LXV Session of the Paleon-

tological Society at the Russian Academy of Sciences 

(St. Petersburg) VSEGEI: pp. 44-46 

Gozalo, R., Chrivella, Martorell, J.B., Dies Álvarez, M.E., 

Liñán, E. 2019. Trilobites biostratigraphy of the 

Wuliuan Stage in the Iberian Chains (NE Spain). In: 

STRATI 2019: The 3rd International Congress on 

Stratigraphy, 2–5 July 2019, Milan, Italy, Abstract 

Book, p. 147 

Gozalo, R., Chirivella Martorell, J.B., Dies Álvarez, M.E., 

Liñán. E. 2019. Revisión bioestratigráfica de los trilo-

bites del Piso Wuliuense (Serie Miaolingiense, Cám-

brico) en las Cadenas Ibéricas (NE de España). 

[Biostratigraphic revision of the trilobites of the 

Wuliuense Floor (Miaolingian Series, Cambrian) in 

the Iberian Chains (NE of Spain).] XXXV Jornadas 

de la Sociedad Española de Paleontología, Baza, 

Spain, Abstracts Volume, pp. 129-130 

Gutiérrez-Marco, J.C., Pereira, S., García-Bellido, D.C., 

Rábano, I. 2019. Ordovician trilobites from the Ta-

filalt Lagerstätte: new data and reappraisal of the Bou 

Nemrou assemblage. Geological Society, London, 

Special Publications, (in press) 

Gutiérrez-Marco, J.C., Rábano, I., García-Bellido, D.C. 

2019. The nileid trilobite Symphysurus from upper 

Tremadocian strata of the Moroccan Anti-Atlas: taxo-

nomic reappraisal and palaeoenvironmental implica-

tions. Fossils and Strata, 64:155-171 

Hahn, G., Hahn, R., Müller, P. 2019. Catalogus Trilobito-

rum cum Figuris (Trilobites Devonici, Carbonici et 

Permici, IX. Cystispininae, Globusiinae, Proetinae. 

[A catalog of trilobites with figures (Trilobites Devo-

nian, Carboniferous and Permian. Cystispininae, 

Globusiinae, Proetinae.] Fossilium Catalogus, 159:1-

335  

Handkamer, N.M., Pratt, B.R., MacNaughton, R.B. 2019. 

Lower to Middle (Late Dyeran–middle Delamaran) 

Cambrian Stratigraphy and Trilobite Biostratigraphy 

of the Mount Clark and Mount Cap Formations, East-

ern Mackenzie Mountains, Northwestern Canada. 

Abstracts with Programs, GSA 335504 – Paper No. 1

-2 (GSA Annual Meeting, Phoenix, Arizona) 

Harper, D.A.T., Hammarlund, E.U., Topper, T.P., Niel-

sen, A.T., Rasmussen, J.A., Park, T.Y.S., Smith, M.P. 

2019. The Sirius Passet Lagerstätte of North 

Greenland: a remote window on the Cambrian Explo-

sion. Journal of the Geological Society, 176(6):1023-

1037 

Harris, M.F. 2019. Utah Trilobites: Robert Harris Collec-

tion. Privately Published by the Author, 96 pp. 

Holmes, J.D., Paterson, J.R., García-Bellido, D.C. 2019. 

The Trilobite Redlichia from the lower Cambrian 

Emu Bay Shale Konservat-Lagerstätte of South Aus-

tralia: systematics, ontogeny and soft-part anatomy. 

Journal of Systematic Palaeontology (in press) 40 pp. 

Holmes, J.D., Paterson, J.R., García-Bellido, D.C. 2019. 

Ontogeny of the trilobite Estaingia bilobata from the 

Cambrian Series 2 (Stage 4) Emu Bay Shale, South 

Australia. North American Paleontological Conven-

tion, Abstracts & Posters 

Hong, P.S. 2019. Digitization of Three-dimensional Sur-

face Morphology of Millimeter-scale Fossil Speci-

mens Through Focus Stacking and Photogrammetry 

Techniques. North American Paleontological Con-

vention, Abstracts & Posters 

Hopkins, M. J. 2019. A simple generative model of trilo-

bite segmentation and growth. (in press) 

Hopkins, M.J. 2019. Phylogenetic analysis and revision of 

the trilobite subfamily Balnibarbiinae (Olenidae). 

American Museum Novitates, 3928:1-20  

Hopkins, M.J. 2019. Comparison of growth rates in the 

trilobites Elrathia kingii (Meek, 1870) and Aula-

copleura koninckii (Barrande, 1846). North American 

Paleontological Convention, Abstracts & Posters.  

Hou, J.B., Hughes, N.C. 2019. Mathematic Modeling to 

Reconstruct the Taphonomic History of the Burgess 

Shale-type Fossils. North American Paleontological 

Convention, Abstracts & Posters 

Hou, J.B., Yang, J., Zhang, X.G., Hughes, N.C., Lan, T. 

2019. Trilobite-based biostratigraphy of the 

Xiaoshiba Lagerstätte. Fossils and Strata, 64:173-191 

Hughes, N.C. 2019. Evolving understanding of trilobite 

development: Recapitulation to adaptationism. pp. 

103-113 In: Fusco, G. (ed.) Perspectives on evolu-

tionary and developmental biology: Essays for Ales-

sandro Minelli. Padova University Press, Festschrift 

Series, Università degli Studi di Padova, 400 pp.  

Høyberget, M., Ebbestad, J.O.R., Funke, B. 2019. Re-

evaluation of the stratigraphically important olenellid 

trilobite Holmia cf. mobergi from the Cambrian Se-

ries 2, Stage 3 and its implications for the lower Cam-

brian stratigraphy in the Mjøsa area, Norway. Norwe-

gian Journal of Geology, 99(1):1-29 

Jacobs, G.S., Carlucci, J.R. 2019. Ontogeny and shape 

change of the phacopid trilobite Calyptaulax. Journal 

of Paleontology, 93(6):1105-1125 

Jacobson, R. 2019. Earliest Trilobites of North America 

(Laurentia). MAPS Digest, 42(2):10-28 

Jacobson, R. 2019. The last stand of the Trilobites 

(Proetids of the Late Paleozoic - Carboniferous to 

Permian). MAPS Digest, 42(2):29-41 

Jago, J.B., Bentley, C.J., Laurie, J.R., Corbett, K.D. 2019. 

Some middle and late Cambrian trilobites and 

brachiopods from the Adamsfield Trough, Tasmania. 

Alcheringa, 43:1-17 



40 

 

Jago, J.B., Bentley, C.J., Cooper, R.A., 2019. Cambrian 

biostratigraphy of the Bowers back-arc basin, North-

ern Victoria Land, Antarctica — A review. Palae-

oworld, 28(3):276-288 

Jago, J.B. and Kruse, P.D. 2019. Significance of the Mid-

dle Cambrian (Wuliuan) Trilobite Pagetia from 

Yorke Peninsula, South Australia. Australian Journal 

of Earth Sciences, 28(3):276-288 

Johnson, Benjamin G. 2019. Structural style and strati-

graphic architecture of the northeastern Brooks 

Range, Alaska. PhD Thesis, West Virginia Univer-

sity, 334 pp. 

Karlstrom, K.E., Mohr, M.T., Schmitz, M., Sundberg, 

F.A., Rowland, S., Hagadorn, J., Foster, J.R. Crossey, 

L.J., Dehler, C., Blakey, R., 2020. Redefining the 

Tonto Group of Grand Canyon and recalibrating the 

Cambrian timescale. Geology, (in press) v. 48, p. xx-

xx.  

Kaur, R., Singh, B.P., Bhargava, O.N., Singla, G., Stop-

den, S. 2019. Cambrian trilobite fauna of the Hayde-

naspis parvatya level (Series 2, Stage 4): Its strati-

graphic position with respect to the Oryctocephalus 

indicus Biozone (Miaolingian Series, Wuliuan Stage) 

in the Spiti Himalaya, India. Comptes Rendus 

Palevol, 18:298-305 

Kimmig, J., Strotz, L., Egenhoff, S., Lieberman, B.S. 

2019. The Middle Cambrian Spence Shale 

(Miaolingian: Wuliuan) Lagerstätte: Improving Our 

Understanding of a Key Cambrian Ecosystem. North 

American Paleontological Convention, Abstracts & 

Posters 

Kiselev G.N. 2019. Associations of Cephalopod Silurian 

Northwest Eastern European Platform. Materials of 

the LXV Session of the Paleontological Society at the 

Russian Academy of Sciences (St. Petersburg) 

VSEGEI: pp. 68-70 

Kloc, G.J. 2019. The Differences between Phacops and 

Eldredgeops. MAPS Digest, 42(2):68-72 

Krylov, A.V. 2019. New Ordovician Trilobites From Len-

ingrad And Arkhangelsk Regions (Trilobita: 

Phacopida: Pterygometopidae; Asaphida: Nielidae, 

Niobidae; Agnostida: Agnostidae). Baranovichi State 

University Bulletin, 7:34-44 

Kurdelmeyer, B., Scheer, A. 2019. A New Trilobite for 

the Collection--"Going back to the well". MAPS Di-

gest, 42(2):84-88 

Laibl, L. 2019. Evolution of trilobite development and 

global ecosystem changes. The Palaeontological As-

sociation 63rd Annual Meeting, Valencia, Spain, Pro-

gramme Abstracts. p. 38 

Laibl, L., Maletz, J., Olschewski, P., Daley, A.C. 2019. 

Post-embryonic development of Fritzolenellus reveal 

ancestral morphology of early developmental stages 

in Trilobita. North American Paleontological Con-

vention, Abstracts & Posters 

Landing, E., Geyer, G., Westrop, S.R. 2019. “Old Fash-

ioned” Stratigraphy: the Test of Paleogeographic Re-

constructions of Avalonia, “Ganderia,” and Cadomia. 

Abstracts With Programs, GSA 336321 – Paper No. 

243-4 (GSA Annual Meeting, Phoenix, Arizona) 

Lavine, R.J. 2019. A Phylogenetic Framework for the 

Suborder Agnostina. Abstracts With Programs, GSA 

336103 – Paper No. 14-6 (GSA Annual Meeting, 

Phoenix, Arizona) 

Lazarev, F.D., Korovnikov, I.V. 2019. Early Cambrian 

Trilobites of the Southern Khubsugul (Mongolia). 

Materials of the LXV Session of the Paleontological 

Society at the Russian Academy of Sciences (St. Pe-

tersburg) VSEGEI: pp. 88-90 

Lerosey-Aubril, R., Comfort, D., Skabelund, J., Weug, A., 

Zhao, W., Ortega-Hernãndez, J. 2019. Evolution of 

the digestive system in Cambrian trilobites. North 

American Paleontological Convention, Abstracts & 

Posters 

Lerouge, F., Van Viersen, A.P. 2019. What's in a name? 

Taxonomie als fundament voor onderzoek - de casus 

Morocops. [What's in a name? Taxonomy as a foun-

dation for research - the Morocops case.] Scientific 

Poster–PaleoTime–Netherlands, Harderwijk 

Lin, J.P., Sundberg, F.A., Jiang, G.Q., Montañez, I.P., 

Wotte, T. 2019. Chemostratigraphic correlations 

across the first major trilobite extinction and faunal 

turnovers between Laurentia and South China. Nature 

Scientific Reports, 9(17392):1-15 

Liñán, E., Gámez Vintaned, J.A., Palacios, T., Gozalo, R. 

2020. The lower Ovetian Stage (lower Cambrian 

Stage 3) trilobite zonation in Spain and correlation 

with West Gondwana. GFF, (in press) pp. 1-15 

Lindgren, J., Nilsson, D.E., Sjövall, P., Jarenmark, M., 

Ito, S., Wakamatsu, K., Kear, B.P., Schultz, B.P., 

Sylvestersen, R.L., Madsen, H., LaFountain, J.R., 

Alwmark, C., Eriksson, M.E., Hall, S.A., Lindgren, 

P., Rodríguez-Meizoso, I., Ahlberg, P. 2019. Fossil 

Insect Eyes Shed Light on Trilobite Optics and the 

Arthropod Pigment Screen. Nature Letter, 573:122-

125 

Loch, J.D., Taylor, J.F., Repetski, J.E. 2019. Lotagnostus 

species from the Cambrian (Furongian) Windfall For-

mation, Nevada, and their significance regarding on 

the GSSP for Cambrian Stage 10. North American 

Paleontological Convention, Abstracts & Posters 

Losso, S.R., Ortega-Hernãndez, J. 2019. Taphonomy of 

the phacopid trilobites Ceraurus pleurexanthemus 

and Flexicalymene senaria from the Walcott-Rust 

Quarry (Upper Ordovician). North Amercan Paleon-

tological Convention, Abstracts & Posters.  

Losso, S, Ortega-Hernández, J. 2019. Taphonomic proc-

esses leading to the exceptional preservation of trilo-

bites from the Walcott-Rust Quarry, New York 

(Upper Ordovician). The Palaeontological Associa-

tion 63rd Annual Meeting, Valencia, Spain, Pro-

gramme Abstracts. p. 103 

Makarova, A.L. 2019. Revision of Trilobites of the Genus 

Toxotis Wallerius, 1895 from the Cambrian Sedi-

ments of the Siberian Platform and Adjacent Territo-

ries. Materials of the LXV Session of the Paleon-

tological Society at the Russian Academy of Sciences 

(St. Petersburg) VSEGEI: pp. 94-96 

Månsson, K. & Clarkson, E.N.K. 2019. A revised ontog-

eny of the early Ordovician trilobite Leptoplastides 

salteri (Callaway, 1877). Transactions of the Royal 

Society of Edinburgh: Earth and Environmental Sci-

ence, (in press)  

McCobb, L.M.E., McDermott, P.D., Owen, A.W. 2019. 



41 

 

The taphonomy of a trilobite fauna from an upper-

most Katian echinoderm Lagerstätte in South West 

Wales. Fossils and Strata, 64:193-203 

McCobb, L.M.E., McDermott, P.D., Owen, A.W. 2019. 

Calymenid trilobites from the uppermost Katian 

(Upper Ordovician) Slade and Redhill Mudstone For-

mation, South West Wales. The Palaeontological 

Association 63rd Annual Meeting, Valencia, Spain, 

Programme Abstracts. p. 108 

Mergl, M., Budil, P. 2019. Rhynchonelliform brachiopods 

and trilobites of the ‘upper dark interval’ in the Koně-

prusy area (Devonian, Eifelian, Kačák Event; the 

Czech Republic). Acta Musei Nationalis Pragae, Se-

ries B – Historia Naturalis – Fossil Imprint, 75(1):92-

107  

Mikulic, D.G., Kluessendorf, J. 2019. Gravicalymene 

celebra: The Silurian Trilobite of the Midwest. 

MAPS Digest, 42(2):56-62 

Monti, D.S., Confalonieri, V.A. 2019. First cladistic 

analysis of the trilobite family Olenidae from the Fu-

rongian and Ordovician. Lethaia, 52(3):304-322 

Moysiuk, J., Caron, J.B. 2019. Burgess Shale fossils shed 

light on the agnostid problem. Proceedings of the 

Royal Society B: Biological Sciences, 281

(20182314):1-9 

Müller, P., Hahn, G. 2019. Eine Neue Trilobiten-Fauna 

aus dem Mississippium von Rösenbeck (Nordrhein-

Westfalen, Deutschland). [A New Trilobite Fauna 

from the Mississippian of Rösenbeck (North Rhine-

Westphalia, Germany).] Dortmunder Beitrage Lan-

deskunde, Naturwissenschaftliche Mitteilungen, 

49:93-161 

Müller, Peter 2019. Neues zu Trilobiten der Gattung Psy-

chopyge aus dem Rupbach-Schiefer der Lahnmulde. 

[News about trilobites of the genus Psychopyge from 

the Rupbach Schist of the Lahnmulde.] Fossilien, 

2019(3):54-57 

Mychko E.V., Dernov V.S. 2019. New findings of Car-

boniferous trilobites of Donets Basin. Bulletin of 

Moscow Society of Naturalists. Geological Series, 94

(1) 

Mychko, E., Savchuk, O.V. 2019. A new brachymetopid 

trilobite from the Early Permian Shakhtau reef com-

plex of the southwestern Urals, Bashkortostan, Rus-

sia. Zootaxa 4555(3):346-358 

Ng, R.Y. 2019. The Cambrian-Ordovician trilobite genus 

Clelandia, with phylogeny and morphology of new 

and revised species. MSc Thesis, University of Iowa, 

254 pp. 

Ng, R.Y., Adrain, J.M. 2019. Phylogeny of an enigmatic 

and distinct clade of Cambro-Ordovician trilobites 

from Laurentia with new and revised species of Cle-

landia. North American Paleontological Convention, 

Abstracts & Posters. 

Nielsen, A.T., Ahlberg, P. 2019. The Miaolingian Series 

and the traditional ‘Middle’ Cambrian: implications 

for Baltoscandian stratigraphy. In: STRATI 2019: 

The 3rd International Congress on Stratigraphy, 2–5 

July 2019, Milan, Italy, Abstract Book, p. 150 

Nielsen, A.T., Ahlberg, P. 2019. The Miaolingian, a new 

name for the ‘Middle’Cambrian (Cambrian Series 3): 

identification of lower and upper boundaries in Balto-

scandia. GFF, 141(2):162-173 

Nowicki, J. & Żylińska, A. 2019. The first occurrence of 

the earliest species of Acadoparadoxides outside 

West Gondwana (Cambrian; Holy Cross Mountains, 

Poland). Geological Magazine,156(6):1027-1051 

Olson, H.C. 2019. Review of the Middle Cambrian Trilo-

bites of the Bathyuriscus-Elrathina biozone of Mon-

tana: Taphonomy and Taxonomic Information. North 

American Paleontological Convention, Abstracts & 

Posters.  

Oudot, M., Crônier, C., Neige, P., Holloway, D. 2019. 

Phylogeny of some Devonian trilobites and conse-

quences for the systematics of Austerops 

(Phacopidae). Journal of Systematic Palaeontology, 

17(9):775–790 

Oudot, M., Neige, P., Laffont, R., Navarro, N., Khaldi, 

A.Y., Crônier, C., 2019. Functional integration for 

enrolment constrains evolutionary variation of 

phacopid trilobites despite developmental modularity. 

Palaeontology. (in press) 

Owen, A.W., Bruton, D.L. 2019. Papers from the 6th In-

ternational Conference on Trilobites and their Rela-

tives. Fossils and Strata, 64:1-3 

Park, T.Y., Lee, M., Kihm, J.H., Nielsen, M.L., Vinther, 

J., Nielsen, A.T. 2019. New collection of Sirius Pas-

set biota, Peary Land, North Greenland, and its impli-

cation for the age. In: STRATI 2019: The 3rd Interna-

tional Congress on Stratigraphy, 2–5 July 2019, Mi-

lan, Italy, Abstract Book, p. 153 

Parkhaev, P.Y., Demidenko, Y.E., Kulsha, M.A. 2019. 

Better one-eyed than stone-blind: choosing the index 

species for the base of Cambrian Stage 3. In: STRATI 

2019: The 3rd International Congress on Stratigra-

phy, 2–5 July 2019, Milan, Italy, Abstract Book, p. 

154 

Pärnaste, H. 2019. The 6th International Conference on 

Trilobites and their Relatives: Tallinn calling, Estonia 

celebrating. Fossils and Strata, 64:17-22 

Paterson, J.R., 2019. The trouble with trilobites: classifi-

cation, phylogeny and the cryptogenesis problem. 

Geological Magazine, (in press) 1-12 

Paterson, J.R., Edgecombe, G.D., Lee, M.S. 2019. Trilo-

bite evolutionary rates constrain the duration of the 

Cambrian explosion. Proceedings of the National 

Academy of Sciences, 116(10):4394-4399 

Paterson, J.R., Edgecombe, G.D., Lee, M.S. 2019. Trilo-

bites in cruise control: clocking their evolutionary 

rates and the end of the Cambrian explosion. North 

American Paleontological Convention, Abstracts & 

Posters 

Pates, S. & Bicknell, R.D.C. 2019. Elongated thoracic 

spines as potential predatory deterrents in olenelline 

trilobites from the lower Cambrian of Nevada. Pa-

laeogeography, Palaeoclimatology, Palaeoecology, 

516:295-306 

Pearson, K.K., Hubbard, K., Cruz, Y. 2019. Experimental 

biomechanics of trinucleid fringe pits (Trilobita). 

North American Paleontological Convention, Ab-

stracts & Posters 

Peel, J.S. 2019. Polypleuraspis (Arthropoda, Trilobita) 

from the Middle Cambrian (Miaolingian Series) 

around Kane Basin (Nunavut and Greenland). Cana-



42 

 

dian Journal of Earth Sciences, 57:16-24 

Peng, S.C., Babcock, L.E., Bagnoli, G., Shen, Y., Mei, 

M., Zhu, X., Li, D., Zhang, X., Wang, L. 2019. Pro-

posed GSSP for Cambrian Stage 10 with multiple 

stratigraphic markers for global correlation. In: 

STRATI 2019: The 3rd International Congress on 

Stratigraphy, 2–5 July 2019, Milan, Italy, Abstract 

Book, pp. 157-158 

Peng, S.C., Yang, X., Liu, Y. 2019. Discovery of a new 

exceptional preserved Cambrian biota from the 

Longha Formation in southeastern Yunnan. North 

American Paleontological Convention, Abstracts & 

Posters 

Perez-Peris, F., Laibl, L., Vidal, M., Daley, A.C. 2019. 

Morphology and evolution of basal Cheirurina 

(Trilobita) from the Fezouata Biota (Lower Ordovi-

cian, Morocco). North American Paleontological 

Convention, Abstracts & Posters 

Perez-Peris, F., Laibl, L., Vidal, M., Daley, A.C. 2019. 

Morphology and evolution of basal Cheirurina 

(Trilobita) from the Fezouata Biota (Lower Ordovi-

cian, Morocco). The Palaeontological Association 

63rd Annual Meeting, Valencia, Spain, Programme 

Abstracts. p. 117 

Randolfe, E.A., Rustán, J.J., Bignon, A. 2020. A taxo-

nomic revision of the Early Devonian dalmanitid tri-

lobite Kasachstania Maksimova, 1972 from central 

Kazakhstan. Journal of Paleontology (in press) 

Ray D.C., Hughes H.E., Jarochowska E., Claussen A.L. 

2019. The stratigraphy and correlation of the 

Wenlock Series of Radnorshire (Wales): preliminary 

results. In: STRATI 2019: The 3rd International Con-

gress on Stratigraphy, 2–5 July 2019, Milan, Italy, 

Abstract Book, p. 177 

Romero, F.J.C., Beresi, M.S., Reyes, J.J.P., González, 

A.M. 2019. Ptychagnostus atavus (Tullberg, 1880) 

(Trilobita: Agnostida) del Cámbrico medio 

(Miaolingiano-Drumiano) de Arivechi, Sonora, 

México: significado bioestratigráfico. [Ptychagnostus 

atavus (Tullberg, 1880) (Trilobite: Agnostida) of the 

Middle Cambrian (Miaolingian-Drumian) of Arive-

chi, Sonora, Mexico: biostratigraphic significance.] 

Paleontología Mexicana, 8(2):97-108 

Rustán, J.J., Waisfeld, B.G., Vaccari, N.E. 2020. The 

homalonotid trilobite Burmeisteria Salter, 1865 in the 

Lower Devonian of Argentina: new data in the con-

text of southwestern Gondwana. Journal of Paleontol-

ogy, (in press)  

Scheer, A. 2019. Flexicalymene Species Determination. 

MAPS Digest, 42(2):51-55 

Scheer, A. 2019. Maquoketa Formation Pioneer: August 

G. (Gus) Becker 1862-1951. MAPS Digest, 42(2):73-

78  

Schoenemann, B. 2019. A look into the eyes of trilobites. 

North American Paleontological Convention, Ab-

stracts & Posters. 

Schoenemann, B., Clarkson, E.N.K. 2019. What makes 

the difference between schizochroal phacopid and 

other trilobite eyes? The Palaeontological Association 

63rd Annual Meeting, Valencia, Spain, Programme 

Abstracts. p. 124 

Scholtz, G., Staude, A., Dunlop, J.A. 2019. Trilobite com-

pound eyes with crystalline cones and rhabdoms 

show mandibulate affinities. Nature Communications, 

10(2503):1-7  

Schraut, G. 2019. Paraphillipsia? carnica n. sp. – Eine 

neue Trilobitenart aus den roten Kalken der Zottach-

kopf-Formation, jüngste Rattendorf-Gruppe (jüngeres 

Artinskium, (Unterperm) der Karnischen Alpen 

(Österreich). [Paraphillipsia? carnica n. sp. – A new 

trilobite species from the red limestones of the Zot-

tachkopf formation, the youngest Rattendorf Group 

(Early Artinskium, Lower Permian) of the Carnic 

Alps (Austria).] Carinthia II, 209/129:617-634 

Schwimmer, D.R., Montante, W.M. 2019. A Cambrian 

meraspid cluster: evidence of trilobite egg deposition 

in a nest site. Palaios, 34(5):254-260 

Sennikov, N.V., Gusev, N.I., Tokarev, V.N., Yur’ev, 

A.A., Timokhin, A.V., Khabibulina, R.A., Gonta, 

T.V., Shcherbanenko, T.A., Gutak, Y.M. 2019. The 

O/s Boundary in Salair Volcanic-sedimentary Depos-

its: Fauna, Isotopic Age (South Siberia, Russia). 13th 

International Symposium on the Ordovician System 

Novosibirsk, Russia (July 19-22, 2019) pp. 179-180 

Serra, F., Balseiro, D., Waisfeld, B.G. 2019. Diversity 

patterns in Upper Cambrian to Lower Ordovician 

trilobite communities of north-western Argentina. 

Palaeontology, 62(4):677-695 

Sobolevskaya, R.F., Nekhorosheva, L.V. 2019. Ordovi-

cian Deposits of Kotelny Island (New Siberian Is-

lands). 13th International Symposium on the Ordovi-

cian System Novosibirsk, Russia (July 19-22, 2019) 

pp. 193-196 

Stocker, C.P., Siveter, D.J., Lane, P.D., Williams, M., Oji, 

T., Tanaka, G., Komatsu, T., Wallis, S., Siveter, D.J., 

Vandenbroucke, T.R.A. 2019. The Silurian and De-

vonian proetid and aulacopleurid trilobites of Japan 

and their palaeogeographical significance. Fossils and 

Strata, 64:205-232 

Stocker, C.P., Siveter, D.J., Lane, P.D., Williams, M., Oji, 

T., Wallis, S.R., Tanaka, G., Komatsu, T., Siveter, 

D.J., Vandenbroucke, T.R.A. 2019. The paleobio-

geographical significance of the Silurian and Devo-

nian trilobites of Japan. Island Arc, 28(2)e12287:1-15 

Stocker, C., Williams, M., Oji, T., Tanaka, G., Komatsu., 

T. Wallis, S. 2019. Spirits of Yokokurayama: Shrine 

of the Japanese Trilobites. Geology Today, 35(1):15-

19  

Sundberg, F.A., Karlstrom, K., Geyer, G., Foster, J.R., 

Hagadorn, J.W., Mohr, M., Schmitz, M., Dehler, C., 

Crossey, L., 2020. Asynchronous trilobite extinctions 

at the early-middle Cambrian transition. Geology. (in 

press) v. 48, p. xx.  

Taboada, A.C., Pagani, M.A., Pinilla, M.K., Tortello, 

M.F., Taboada, C.A. 2019. Carboniferous deposits of 

northern Sierra de Tecka, central-western Patagonia, 

Argentina: Paleontology, biostratigraphy and correla-

tions. Andean Geology, 46(3):629-669 

Terentyev, SS., Gorshenina, V.V. 2019. Features of the 

Taxonomic Composition of Trilobites in Deposits of 

the Middle Ordovician of the Vicinity of St. Peters-

burg. Materials of the LXV Session of the Paleon-

tological Society at the Russian Academy of Sciences 

(St. Petersburg) VSEGEI: pp. 153-155  



43 

 

Timokhin, A.V., Gonta T.V., Maslova O.A. 2019. Biodi-

versity of Benthic Fauna (Trilobites, Brachiopods, 

Ostracods) in the Ordovician of the Siberian Plat-

form. 13th International Symposium on the Ordovi-

cian System Novosibirsk, Russia (July 19-22, 2019) 

Poster Presentation 

Tortello, M.F., Esteban, S.B. 2019. Trilobites and Sedi-

mentary Settings from the Lower Ordovician 

(Tremadocian; Bienvillia Tetragonalis Biozone) of 

Iturbe, Jujuy Province, Argentina. Ameghiniana (in 

press) 

Unger, T., Austermann, G., Hildenbrand, A. 2019. Poly-

merid Trilobites of the Manuels River Formation, 

Newfoundland, Canada. Abstracts with Programs, 

GSA 331769 – Paper No. 271-2 (GSA Annual Meet-

ing, Phoenix, Arizona) 

Vannier, J., Vidal, M., Marchant, R., El Hariri, K., 

Kouraiss, K., Pittet, B., El Albani, A., Mazurier, A., 

Martin, E. 2019. Collective behaviour in 480-

millionyear-old trilobite arthropods from Morocco. 

Nature Research, Scientific Reports, 9(14941 ):1-10 

Van Viersen, A.P., Magrean, B. 2019. Radiaspis tag-

honorum sp. nov. (Trilobita, Odontopleuridae) from 

the Middle Devonian Hanonet Formation in 

Resteigne, southern Belgium. Neues Jahrbuch für 

Geologie und Paläontologie - Abhandlungen Band 

293 Heft 3:271-281 

Van Viersen, A.P., Taghon, P., Magrean, B. 2019. Early 

Middle Devonian Trilobites and events in the Nismes 

– Vireux-Molhain area, southern border of the Dinant 

Synclinorium (Belgium, northern France). Geologica 

Belgica, 22(1-2):7-33  

Van Viersen, A.P., Taghon, P. 2020. A poorly diversified 

trilobite association from the lower Emsian (Lower 

Devonian) in the Sankt Vith area (East Belgium). 

Geologica Belgica, 23(1-2):19-28  

Van Viersen, A.P., Lerouge, F. 2019. Cornuproetine 

(proetide) trilobites with nine thorax segments from 

the Devonian of Morocco, Germany and the Czech 

Republic. Paläontologische Zeitschrift, (in press) 28 

pp. 

Vargas-Parra, E.E., Hughes, N.C. 2019. Exploring varia-

tion in late Cambrian trilobite Dikelocephalus pygidia 

using landmark-based geometric morphometrics. 

North American Paleontological Convention, Ab-

stracts & Posters 

Vayda, P., Babcock, L.E., Oti, E., Wiedman, L. 2019. 

Exceptionally Preserved Fossils From the Silica Shale 

Lagerstätte (Middle Devonian) of Ohio, Michigan, 

and Indiana: XCT Reveals Detailed Anatomical In-

formation. North American Paleontological Conven-

tion, Abstracts & Posters 

Wang, P., Fatka, O., Sun, Z., Budil, P. & Gao, J. 2019. 

Fossilized gut of the trilobite Lioparia bassleri and 

the distribution of exceptional preservation in the 

Cambrian Stage 4–Drumian Manto Formation of 

North China. Czech Geological Survey, Bulletin of 

Geosciences, 93(4):491-498 

Wang, Z.H., Niu, Z.J., Yao, H.Z. 2019. Progress in the 

Ordovician stratigraphy of the Yunkai area, South 

China. In: STRATI 2019: The 3rd International Con-

gress on Stratigraphy, 2–5 July 2019, Milan, Italy, 

Abstract Book, p. 451 

Wei, X. & Zhan, R. 2019. A new trilobite species from 

the upper Rhuddanian (lower Silurian) of South 

China, and its biogeographical implications. Alcher-

inga, 43:33-42 

Webster, M., Sundberg, F.A. 2020. Nature and signifi-

cance of intraspecific variation in the early Cambrian 

oryctocephalid trilobite Oryctocephalites palmeri 

Sundberg and McCollum, 1997. Journal of Paleontol-

ogy, 94(1):70-98 

Wernette, S.J., Hughes, N.C., Myrow, P.M., Sardsud, A. 

2019. Ashes and Trilobites in Thailand: the Key to 

Dating the Cambrian-Ordovician Boundary. Ab-

stracts with Programs, GSA 336701 – Paper No. 1-4 

(GSA Annual Meeting, Phoenix, Arizona) 

Wernette, S.J., Hughes, N.C., Myrow, P.M., Sardsud, A., 

McKenzie, N. 2019. Improved biostratigraphy for the 

Tarutao Group, Thailand and its global significance. 

North American Paleontological Convention, Ab-

stracts & Posters 

Witte, M.K. 2019. A Phylogenetic Framework for the 

Family Phacopidae (Trilobita) Based on Bayesian 

Inference Methods. Abstracts With Programs, Gsa 

340047 – Paper No. 14-8 (Gsa Annual Meeting, 

Phoenix, Arizona) 

Wolf, R.C. 2019. Some Trilobites of the Bright Angel 

Shale. MAPS Digest, 42(2):79-83 

Wu, M.Y., Zhao, Y.L., Yang, X.L., Chen, Z.P. 2019. The 

trilobite biostratigraphy of the Balang Formation, the 

Duyunian Stages, Qiandong Series (Cambrian Series 

2, Stage 4) from Huanglian area in Songtao County, 

Guzhou Province and its correlation significance. 

Short abstracts presented to the International Meeting 

on the Ediacaran System and the Ediacaran-Cambrian 

Transition (Guadalupe, Extremadura, Spain, October 

17-24th, 2019). Estudios Geológicos, 75(2)p002:45-

47 

Yang, X., Zhao, Y., Cao, P., Wei, B. 2019. The Niutitang 

Formation from the Cambrian in Guizhou. In: 

STRATI 2019: The 3rd International Congress on 

Stratigraphy, 2–5 July 2019, Milan, Italy, Abstract 

Book, p. 159 

Yuan, W.W., Zhou, Z.Q., Zhou, Z.Y., Li, Q.J. 2020. Pro-

etid trilobites from the middle Telychian 

(Llandovery, Silurian) Ningqiang Formation, 

Shaanxi, China. Palaeoworld. (in press) 

Zamora, S., Rábano, I. (eds.) 2019. 63rd Annual Meeting 

of the Palaeontological Association. Field Guide-

book. Field Trip: Palaeozoic Fossil Assemblages 

From The Iberian Chains (Northeast Spain). Instituto 

Geológico y Minero de España, Madrid, Cuadernos 

del Museo Geominero, 31:9-95 

Zhai, D., Edgecombe, G.D., Bond, A.D., Mai, H., Hou, 

X., Liu, Y. 2019. Fine-scale appendage structure of 

the Cambrian Trilobitomorph Naraoia spinosa and its 

ontogenetic and ecological implications. Proceedings 

of the Royal Society, Biological Sciences, 286 

(20192371) 

Zhang, Y.D., Zhan, R.B., Zhen, Y.Y., Fang, X., Yuan, 

W.W., Zhang, J.P., Li, W.J. 2019. An Integrative 

Stratigraphy for the Ordovician System of China: 

Framework and Questions. 13th International Sympo-



44 

 

sium on the Ordovician System Novosibirsk, Russia 

(July 19-22, 2019) pp. 249-252 

Zhao, Y., Yuan, J., Babcock, L.E., Guo, Q., Peng, J., Yin, 

L., Yang, X., Peng, S.C., Wang, C., Gaines, R.R., 

Esteve, J., Tai, T., Yang, R., Wang, Y., Sun, H., 

Yang, Y. 2019. Global Standard Stratotype-Section 

and Point (GSSP) for the conterminous base of the 

Miaolingian Series and Wuliuan Stage (Cambrian) at 

Balang, Jianhe, Guizhou, China. Episodes, 42(2):165-

184  

Zhao, Y., Peng, S.C., Yuan, J., Esteve, J., Yang, X., Wu, 

M., Chen, Z. 2019. The trilobite biostratigraphy for 

the Balang and "Tsinghsutung" formations, Cambrian 

Series 2, Stage 4 in the Balang area. Estudios 

Geológicos, 75(2)e119:1-4 

Zhou, Z.Q., Zhou, Z.Y. 2019. Ordovician trilobites from 

the lower part of the Dawan Formation (Floian–

Dapingian) at Huanghuachang, Yichang, Hubei, 

southern China. Palaeoworld, 28:145-165 

 



45 

 


