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Enrico Bonino
was born in the Province of Bergamo in 1966 and received his degree in Geology from the Depart-
ment of Earth Sciences at the University of Genoa. He currently lives in Belgium where he works 
as a cartographer specialized in the use of satellite imaging and geographic information systems 
(GIS). His proficiency in the use of digital-image processing, a healthy dose of artistic talent, and 
a good knowledge of desktop publishing software have provided him with the skills he needed to 
create graphics, including dozens of posters and illustrations, for all of the displays at the Back to 
the Past Museum in Cancún. In addition to his passion for trilobites, Enrico is particularly inter-
ested in the life forms that developed during the Precambrian.

Carlo Kier
was born in Milan in 1961. He holds a degree in law and is currently the director of the 
Azul Hotel chain. He lives in Cancún, Mexico, where he is involved in ef forts to preserve 
the marine environment. At the age of sixteen, he began a long collaboration with Milan’s 
Museum of Natural History, but it wasn’t until 1970 that his true passion for trilobites 
began to take shape. Today, that passion has become the impetus behind one of the most 
important collections in the world. His tireless field research across the globe and his 
involvement with professionals in paleontology have given him the opportunity to describe 
new species of trilobites and other arthropods. His personal determination and the devel-
opment of the Azul Sensatori hotel complex finally brought his dream to fruition: the Back 
to the Past Museum, the world’s first museum dedicated entirely to trilobites.

With regard to human interest in fossils, trilobites may rank second only to dinosaurs.
Having studied trilobites most of my life, the English version of The Back to the Past Museum Guide to 
TRILOBITES by Enrico Bonino and Carlo Kier is a pleasant treat.  I am captivated by the abundant color 
images of more than 600 diverse species of trilobites, mostly from the authors’ own collections.  
Specimens amply represent famous trilobite localities around the world and typify forms from most of the 
250-million-year history of trilobites.
Numerous specimens are masterpieces of modern professional preparation.

Richard A. Robison
Professor Emeritus

University of Kansas
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Olenoides “abbotti”
Middle Cambrian

Whirlwind Formation - Drum Mountains - Utah - USA
Photo courtesy of Dave Comfort
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Cruziana omanica, probable trilobite track.
Upper Cambrian (Chagshanian)

Al Bashair Formation, Andam Group, Huqf, Oman
Photo courtesy of Ru Smith



 VII

Table of Contents
Acknowledgements  XIII

Preface	 1
Preface  2

Presentation by Dr. Maurizio Gnoli  4
Presentation by Sam ‘Ohu Gon III, Ph.D.  5

The Back to the Past Museum  6

Some Notes on Classification and Terminology  9
Cladistics  10

TRILOBITA   12

General Introduction  13

origins	 20
TriloBiTe	MorPhology	 28

Composition of the Exoskeleton  29
Trilobites in Thin Section  31

Cephalon  35
Glabella   35
Suture lines  36
Cephalic spines  38
Hypostome  39
Rostral plate  41
Eyes  42

Holochroal Eyes   43
Schizochroal Eyes  45
Lens Structure  46
Functional Morphology of the Eyes  48
Blindness  50

Thorax  55

Pygidium  62

Exoskeletal Sculpturing (Prosopon)  66
Domes and Nodes  66
Tubercles  66
Spines  67
Pits and Depressions  68
Ridges or Terracing  70

Structure of Trilobite Soft Parts  71

Ontogenesis  77
Exuviation (Molting)  79

Morphological Anomalies and Predation  85



 VIII

Predation  85
Predators and Prey  87

“Functional” Deformities  94

Paleoecology	 96
Morphotypes  97

Pelagic Species  97
Phacomorphs  97
Illaenomorphs  98
Atheloptic Species  98
Species with Marginal Cephalic Spines  98
Miniaturization  98
Species with Cephalic perforations  98
Olenimorphs  98

Habitat and Way of Life  100
Pelagic Species (Zooplankton Eaters)  100
Planktonic Species  101
Benthic Species  103

Posture  104

Feeding  106
Predators and Necrophages  106
Particle Feeders  108
Plankton Feeders  108
Symbiosis in Olenimorphs?  109
Filter Feeders  109

Ichnofossils  111

Taphonomy  117

faunal	ProvincialisM	 124
The Significance of Faunal Provincialism for Paleontology   125

Faunal Provincialism and Biostratigraphy			 125
Provincialism as a Function of Climate  126
Provincialism as a Function of Living Depth and Dispersion  126

Cambrian  127
Ordovician  128
Silurian  129
Devonian  130
Carboniferous and Permian  131

TriloBiTes	in	iTaly	 133
Sardinia  135

Friuli  152

Sicily  155



 IX

TriloBiTe	classificaTion	 157
Order Agnostida   161

Suborder AGNOSTINA   162
Suborder EODISCINA   163

Order Redlichiida   164
Suborder OLENELLINA   165
Suborder REDLICHIINA   166

Order Corynexochida   167
Suborder ILLAENINA   168
Suborder CORYNEXOCHINA   169
Suborder LEIOSTEGIINA   170

Order Lichida / Odontopleurida  171
Superfamily LICHOIDEA (Order Lichida?)   172
Superfamily ODONTOPLEUROIDEA (Order Odontopleurida ?)   173
Superfamily DAMESELLOIDEA (Order Odontopleurida ?)   174

Order Phacopida   175
Suborder CALYMENINA   176
Suborder PHACOPINA   177
    Superfamily PHACOPOIDEA   178
   Superfamily DALMANITOIDEA   179
   Superfamily ACASTOIDEA   180
Suborder CHEIRURINA   181

Subclass Libristoma  182
Evolution of the Hypostome   182

Order Proetida  184
Superfamily PROETOIDEA   186
Superfamily AULACOPLEUROIDEA   187
Superfamily BATHYUROIDEA   188

Order Asaphida  189
Superfamily ANOMOCAROIDEA   191
Superfamily ASAPHOIDEA   192
Superfamily DIKELOCEPHALOIDEA   193
Superfamily REMOPLEURIDIDOIDEA   194
Superfamily CYCLOPYGOIDEA   195
Superfamily TRINUCLEIOIDEA   196

Order Ptychopariida  198
Suborder PTYCHOPARIINA   200
   Superfamily PTYCHOPARIOIDEA   201
   Superfamily ELLIPSOCEPHALOIDEA   203
Suborder OLENINA   204

Order Harpetida   205

Order Nektaspida  207



 X

PlaTes	 212
Introduction to the Plates  213

caMBrian	 214
Maotianshan Shale Member (Chengjiang Biota) (China)  215

Pioche Formation (USA)  220

Jbel Wawrmast Formation (Morocco)  225

Kaili Formation (China)  231

Spence Shale member (USA)  236

Jince Formation (Czech Republic)  243

Wheeler Formation (USA)  253

Marjum Formation (USA)  258

Weeks Formation (USA)  263

McKay Group (Canada)  278

ordovician	 285
Fezouata Formation (Morocco)  286

Fillmore Formation (USA)  296

Valongo Formation (Portugal)  300

El Fabar Ordovician Tunnel (Spain)  311

St. Petersburg (Russia)  314

Bobcaygeon Formation (Canada)  327

Beecher’s Trilobite Bed (USA)  330

Rust Formation (USA)  335

Ktaoua Group (Morocco)  345

Cincinnatian Series (USA)  349

silurian	 354
Rochester Shale Formation (USA)  355

Hemse Marl (Hemse Group) (Sweden)  358

devonian	 362
Haragan & Bois D’Arc Formations (USA)  363

Hunsrück Slate (Germany)  371



 XI

Belén Formation (Bolivia)  375

Devonian of Morocco (Morocco)  384

Ahrdorf Formation - Flesten Member (Germany)  403

Upper Emsian and Eifelian, Northern Europe  413

Penn Dixie Quarry (USA)  428

carBoniferous	 431
Calcaire de Tournai (Belgium)  432

Lake Valley / Cabellero Formation (USA)  435

Aprath (Germany)  439

field	Work	&PreParaTion	Techniques	 445
Hunting for Trilobites  446

Precautions  450

Fossil Preparation Techniques  452

references		 460
general	index		 475
index	To	naMed	or	illusTraTed	TriloBiTes		 484



 XII XII

Spathacalymene nasuta
Middle Silurian
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 2 Preface

Preface

The original concept for this book was to create a catalog that illustrated the best of the specimens 
housed in the Back to the Past Museum in Cancún, Mexico, the first in the world dedicated to trilobites. 
We quickly realized, however, that the addition of in-depth material related to the morphology, 
paleoecology, and taxonomy of trilobites would make our effort more thorough and increase its appeal 
both for casual collectors and for professional paleontologists and researchers in museums, universities, 
and other institutions.

The profound enthusiasm that our friends and colleagues demonstrated for this project served as an 
additional impetus for the expansion of the book and pushed us to broaden our contacts with private 
collectors and research institutions all across the globe in the search for illustrations and photographs. 
Those new contacts, in fact, bore abundant fruit. Thanks to the photographs we obtained, we were able 
to enrich the second section of this volume with a series of illustrated tables that describe lesser known 
(but hardly less important) exposures where trilobites have been found.

This book, as we’ve already suggested, is divided into two sections. The first is dedicated to the 
systematic taxonomy of trilobites, while the second section (perhaps more aesthetically appealing) 
brings together images of nearly all the trilobites that made up the Museum’s collections as of 2010. 
These are organized according to age and provenance.

The drafting of the section dedicated to taxonomy required extensive bibliographic research, 
particularly because we wanted to avoid republishing the “classic” images and information that are 
so common in general-interest publications about trilobites or which are available online. As scientific 
knowledge has developed, especially in the areas of systematic taxonomy and cladistics, the result has 
been an evolution in thought and a renewed interpretation of the morphology of fossil organisms in light 
of taxonomic considerations. This, in turn, has led to the reorganization of a number of trilobite orders 
and the creation of (or the splitting into) new orders. We made the greatest possible effort to provide 
our readers with the most up-to-date information available. Given the sometimes unpredictable nature 
of the development of paleontological knowledge, however, including the reinterpretation of existing 
data or the discovery of new fossiliferous exposures, we cannot exclude the possibility that some of the 
information in this book may already be “dated” by the time it is published.

The second part of the book is composed of illustrated plates that trace geological time from the 
Cambrian to the Carboniferous (at the moment, the Museum has no Permian trilobites). Each of these 
plates corresponds to a unique fossiliferous exposure or Lagerstätte and includes information regarding 
the paleogeography and position of the continents during the period in question; the location of the site 
today; a description of the paleoenvironment, sedimentology, and geology (both in the past and today); 
and photographs and drawings of the fossils found there.

To further enrich this volume, additional information and photographs regarding worldwide fossil 
sites that are of unique interest (some of which, unfortunately, are no longer accessible) and which are 
not represented in the Back to the Past Museum’s collections have been compiled from a variety of 
sources.

The reader should understand that the Lagerstätten described in this book do not (and naturally cannot) 
represent an exhaustive list of important paleontological localities, just as the species we mention or 
illustrate do not represent all known trilobites. Indeed, it should come as no surprise that some well 
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known or interesting species are not illustrated in this work.

In general, the drawings in this volume are either the work of Enrico Bonino or were modified or 
readapted by him. The photographs, on the other hand, are all previously unpublished and represent 
trilobite specimens that have heretofore been inaccessible to the general public. 

Some of the species we illustrate, moreover, have yet to be scientifically described and classified. 
Taken together, all of these factors make us confident that this book will be an important contribution to 
trilobite research and knowledge, and we hope it will be as useful and interesting to the specialist as it is 
to the everyday trilobite enthusiast.

Enrico Bonino  Carlo Kier

Preface
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Presentation by Dr. Maurizio Gnoli

As the author of the “Paleoweb” column for PaleoItalia, the newsletter of the Italian Paleontological 
Society (which members receive along with the Society’s Bulletin), I was researching an article for my 
column when I stumbled upon Enrico Bonino’s website (http://www.keyobs.be/fr/ebonino/index.html). 
I was immediately struck by the richness of the materials he had assembled and by the rigor with which 
he approached them.

I should hasten to make clear that I have been employed for nearly forty years by the University 
of Modena and Reggio Emilia as a professor of paleontology. I am also a member of the “Paleozoic 
Group,” a team of friends and researchers dedicated to scientific investigation of the most disparate 
paleontological arguments related to that ancient period of Earth’s history-from some 542 to 251 million 
years ago.

What a happy coincidence, then, that Enrico Bonino, geologist and originator of the idea for this 
book, is principally interested in the first fossil evidence of life on our planet, evidence that often appears 
in unique localities (known to those in the field as “Fossil Lagerstätten”) which, for a variety of reasons, 
expose exceptionally well preserved fossils.

Trilobites are another topic dear to Enrico’s heart. Once I had finished the article I mentioned earlier, 
we began a profuse email correspondence, a sort of reciprocal scientific support group that was rewarding 
for both of us. When, some time later, he proposed the idea of creating a volume that would remedy the 
lack of trilobite materials available in Italian, I could do no less than offer my most enthusiastic support.

Behind all of this, of course, lies not solely the esteem in which we hold one another, but Enrico’s 
genuine passion for the subject matter. Add to that his excellence in wielding and elaborating scientific 
data and his fine aesthetic sense, and this exemplary book is the result. The Back to the Past Museum 
Guide to Trilobites stands out not solely for its abundance of extraordinary images but for the precision 
of the text and for its evident commitment to excellence.

Even beyond the book’s thorough treatment of the specific topics it covers, the reader may also be 
surprised by the material on trilobites and trilobite exposures in Italy (specifically, in Sardinia, Friuli and 
Sicily). Bravo, Enrico!

Dr. Maurizio Gnoli, Professor of Paleontology and Vertebrate Paleontology, University of Modena 
and Reggio Emilia.

 Prof. Maurizio Gnoli

Preface
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Presentation by Sam ‘Ohu Gon III, Ph.D.

Trilobites have been a delightful obsession of mine for some time. As a young graduate student 
in Zoology over twenty years ago, I gravitated to these amazing Paleozoic arthropods, whose huge 
diversity and worldwide presence symbolized the diversification of life on Earth. I remember hunting for 
and devouring any books that offered significant focus on the Trilobita. My obsession eventually found 
virtual expression when in 1999, more than a decade ago now, I first unveiled A Guide to the Orders 
of Trilobites, a website celebrating trilobite diversity and evolution. That website opened international 
doors for me, introducing me to like-minded trilobitophiles on all continents, and confirming for me that 
trilobites were worthy of life-long dedication. One of these “fellow trilobitophiles” is Enrico Bonino.

When Enrico announced that he and Carlo Kier were working on a new book dedicated to trilobites, it 
drew my attention immediately. It was not a primarily technical work, such as the Treatise of Invertebrate 
Paleontology (Volume O - the so-called “Trilobite Bible”), and yet neither was it a purely popular account. 
The authors offer us a substantive work, exploring the “world of trilobites,” their origins, morphology, 
classification, ecology, and paleogeography in extensively researched and richly illustrated sections.

They follow the text with a large photographic catalogue of trilobites (and some close relatives) 
organized in geochronological order and by Lagerstätten (trilobites from all over the world are 
illustrated, including more than 600 species) that is more than adequate to demonstrate the richness and 
distinctiveness of this singularly wonderful class of ancient arthropods. Even some specimens only very 
recently discovered (2009) and published are included, such as the giant asaphids from the Valongo 
Formation of Portugal.

A work such as this could not have come into being without the cooperation of a large, international 
community of collectors, preparators, researchers, and public institutions that participated in sharing 
some of the finest trilobite specimens known, and I enjoyed contributing illustrations and feedback to 
this project over the years. The majority of the trilobites in this book are to be found in the Back to the 
Past Museum (an impressive collection, one of the best private exhibitions of trilobites in the world). 

It was an additional delight, however, to recognize specimens from the collections of other notable 
collectors such as Peter Cameron, Sam Stubbs, Mark Marshall, Jake Skabelund and many others not 
possible to name here.

Like many who devote their lives to our extinct trilobed antecedents, Enrico and Carlo don’t consider 
the amount of time, research, international networking, and artistic creation that were necessary to create 
this book. Rather, The Back to the Past Museum Guide to Trilobites is a product of the joy that comes 
from immersion into the world of creatures hundreds of millions of years gone by, a joy that we can all 
now share!

Samuel M. Gon III, Ph.D.
Creator and webmaster of “A Guide to the Orders of Trilobites”

http://www.trilobites.info
Honolulu, Hawai`i
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The Back to the Past Museum

Cancún, Mexico, located on the east coast of the Yucatán 
Peninsula and bathed by the blue waters of the Caribbean Sea, 
provides the setting for the Back to the Past Museum. Here, 
not far from the famous Chicxulub Crater, the impact site of 
a meteorite that struck the Earth some sixty-five million years 
ago, is housed the first museum dedicated entirely to trilobites. 
The rarity, quality, and scientific importance of the specimens 
on display at the Back to the Past Museum (more than three 
hundred species are represented) make this one of the most 
important collections of trilobites in the world. 

The acronym “BPM coll.” indicates specimens drawn from 
the Museum’s collections.

These jewels, which have found their way to the Museum 
literally from the four corners of the globe, are the culmination 
of years of field research, acquisitions, or exchanges by the 
Museum’s director, Carlo Kier, the co-author of this book. 
The individuals whose work has made the Museum’s projects 
possible include Enrico Bonino (geologist, and the Museum’s 
scientific consultant and artistic director), Jake Skabelund (an 
American biologist and well known professional fossil hunter), 
and Carlo Kier. Behind the wings are specialists such as Dave 
Comfort, Bob Carroll, and Scott Vergiels who are responsible for 
the preparation of display specimens and whose contributions 
are literally indispensable. It hardly needs to be said that nothing 
of what visitors see at the Museum would be visible without their 
patient, professional preparation of the Museum’s invaluable 
fossil specimens.

The Museum, in addition to providing a careful scientific 
description of each of the specimens on display, is especially 
committed to its educational function as well. Each display case 
contains a reconstruction of the environment at the time the 
organisms lived, as well as photographs and illustrations that 
explain the geology of the sites where trilobites are found and 
the flora and fauna that shared an ecological niche with them.

A visit to the Museum begins at the dawn of the Paleozoic 
and continues in a virtual voyage through time across the 
millennia, from the Cambrian to the Permian. Each geological 
period is richly illustrated with specimens that are often one-
of-a-kind, and the background of each display case follows the 
color standards established by the International Commission on 
Stratigraphy for the official geological time scale.

Fig. 1. Close-up of a display dedicated to trilobites from the Devonian of 
Morocco.
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Fig. 2. Entrance to the Museum. On the right: the time scale showing the distribution of trilobites as compared to other 
members of the animal and plant kingdoms. In the background: display cases containing the Museum’s collections, organized 
chronologically and according to provenance.

Fig. 3. Each Lagerstätte is represented by a display that includes drawings and photographs that illustrate the most important 
fossil fauna from that site, and is accompanied by a description of the site’s geology and paleogeography, sedimentology, and 
position on the geological time scale.

The Museum is constantly being updated as new specimens are acquired and integrated into the 
displays. Our main goal is to inspire new generations of collectors and future paleontologists and to 
expand awareness of these ancient and fascinating organisms which colonized almost all Paleozoic 
oceans for nearly three hundred million years.

The Back to the Past Museum
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Fig. 4. Display dedicated to trilobites from the Lower Cambrian.

In addition, for those who can’t easily travel to visit us, we have created a website expressly so that 
the Museum’s collection and displays can be more widely seen and enjoyed. The website also provides 
access to the Museum’s online store where books, posters, dioramas, and even trilobites themselves can 
be purchased. The address is: http://www.backtothepast.com.mx

Fig. 5. Display dedicated to trilobites from the Ordovician of Morocco.
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Some Notes on Classification and Terminology
(based upon leBrun, 2002; modified).

With the intention of establishing order in the complex diversity of the animal and plant kingdoms, the 
publication of the tenth edition of Carl Von Linné’s Systema Naturae (1758) gave rise to the creation of 
an elaborate hierarchical classification system – the beginning of zoological nomenclature.

The basic unit of this hierarchy was the species, and the system’s purpose was to group organisms to-
gether according to their interrelationships. Each species was given a two-part or “binomial” scientific 
name composed, first, of the name of the genus to which an organism belonged. The genus name was 
followed by the species or “specific” name, which is the hierarchical level just below the genus.

The genus (or generic name) is always written with an initial capital letter, while the specific name is 
always written in lower case. Both names are printed in italics (for example, Selenopeltis buchii). If the 
name has been mentioned previously in a text – or in the case of a list of species that belong to the same 
genus – the generic name may be abbreviated using its first letter (S. buchii), but it can never be omitted. 
In general, scientific names are presumed to have Latin or Greek roots, such as in the case of the trilobite 
Asteropyge longispina. The generic name is formed from the Greek words asteros (star) and pyge (but-
tocks) and the species name is a combination of longi (long) and spina (spine).

Fig. 6. Asteropyge longispina, x2.9. (A. Rückert coll.) Note the 
long spines on either side of the cephalon and the spinose pygidium.

This rule, however, has more recently been abandoned in large part, and zoological naming has been 
left to the liberal interpretations of the specialists who study and describe new taxa.

Classification terminology
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The name of the “author” or authors follows the binary or Linnaean classification; these are the work-
ers who first named and described the organism – for example, the trilobites Isotelus gigas de	kay	1824 
or Crozonaspis kerfornei clarkson	&	henry 1970. When the author’s name appears within parentheses, 
such as, for example, in the case of Panderia beaumonti (rouaulT 1847) – this indicates that the fossil 
had originally been given a different name. Rouault, for example, first called the trilobite in question Il-
laenus beaumonti, though it was later assigned to a different genus.

Abbreviations such as “cf.” (confere or “compare with”) or “aff.” (affinis or “akin to”) are used to 
signal uncertainty regarding the classification of a particular organism – for example, Calymene cf. 
breviceps and Lonchodomas aff. pennatus. Finally, the abbreviation “sp.” following the genus name 
(e.g., Phacops sp.) indicates that the genus has been identified but not the species.

A genus (the plural is “genera”) includes one or more species that share a number of characteristics. 
Moving up the taxonomical hierarchy, a group of genera with shared features are contained within a 
family, whose name ends in the suffix “-idae.” Groups of families, in turn, may be placed within super-
families (suffix “-oidea”), suborders (suffix “-ina”), and collected into orders (suffix “-ida”), orders into 
classes, and classes into phyla (the singular is phylum). At the very top of the hierarchy is the Kingdom.

To take a concrete example: Neseuretus (Neseuretus) tristani tardus haMMann 1983 belongs to the 
Family Calymenidae haWle	&	corda 1847, the Order Phacopida salTer 1846, the Class Trilobita 
Walch 1771, the Phylum Arthropoda sieBold	&	sTannius 1845 and, finally, to the Kingdom Animalia. 
Within these basic taxonomic categories we find intermediate subdivisions: subspecies, subgenera, sub-
families (suffix “-inae”), and so on.

Cladistics

Cladistics, or cladistic taxonomy (from the Greek word klados = branch), is a systematic scheme for 
classifying living organisms. Cladistics, also known as phylogenetic systematics, originated in the work 
of Willi	hennig (1913-1976), and its system is based upon the degree of inferred kinship between and 
among organisms – or, to say it another way, on their temporal distance from their last shared ancestor. In 
the cladistic classification method, animals and plants are divided into monophyletic taxonomic groups 
(clades) that comprise the common ancestor and all its descendents.

The evolutionary relationships within a clade are established on the basis of shared features 
(homologies) and on the assumption that such features indicate the presence of a common ancestor. 
Classification is also based upon the presumption that two new species may be formed by the sudden 
separation from a common ancestor rather than through gradual evolutionary change. A clade that is 
included in a larger unit is said to be “nested” within that clade.

A clade possesses a single ancient member in common, and the phylogenetic lines of descent from 
that branch are called monophyletic groups. A taxon is said to be polyphyletic, on the other hand, if it 
does not share a common ancestor with another taxon, and polyphyletic groups have little pertinence to 
cladistics. Frequently, they reflect a sort of popular association of organisms that share some features 
(the algae, for instance), though, in fact, they actually represent a number of clades with distinct origins.

A monophyletic group is characterized by one or more autapomorphies (features that are uniquely 
present in the terminal phase of a group). Autapomorphies are observed exclusively in one member of a 
clade and not elsewhere, not even in closely related organisms, and it is essential to point out that such 
autapomorphies may, in some cases, be lost in adulthood, even if they are maintained at an embryonic 
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level following paedogenesis (that is, sexual development that is accelerated with respect to a normal 
individual).

Paedogenesis contrasts with neoteny, the more-or-less marked retention, by adults in a species, of 
traits previously seen only in juveniles. The term paedomorphosis is used, instead, when features are 
present in a sexually mature adult that are typical of earlier stages of development. In a practical sense, 
we are speaking of adult forms that retain aspects reminiscent of juvenile stages of life.

A clade is differentiated from others by derived features that do not appear in other clades (apomorphy), 
though it may be evolutionarily related to other clades through a common ancestor and exhibit shared 
derived characters (synapomorphies). If a clade does not include all the descendents of a common 
ancestor (that is, it includes most of the species derived from the ancestral progenitor but excludes some 
branches), the clade is called paraphyletic. A symplesiomorphy is a primitive feature shared by two 
or more taxa; that feature may appear in other taxa as well if they share an ancestor with the taxon in 
question, but cannot be used to define a clade.

All of these relationships are represented in diagrams called cladograms, formed of a series of two-
pronged branches. Each point of branching represents a divergence from a common ancestor. A cladistic 
analysis may be based on a wide variety of data, including DNA sequencing (so-called “molecular data”) 
and on biochemical and morphological information.

In addition, the reader may come across the following terms in the scientific literature, which we 
describe here as a matter of thoroughness.

– The nomen nudum (plural: nomina nuda) or “naked name” is printed in normal characters 
(i.e., not in italics) to indicate that an organism’s name has not yet been accepted and standardized 
by the International Commission on Zoological Nomenclature (ICZN). If the organism’s name is later 
formalized, it is then written in italics (e.g., Canis latrans, the coyote). The formal scientific name given 
to an organism may or may not correspond to its previous nomen nudum.

– The nomen oblitum (from Latin, “forgotten name”) refers to names that have not been used by 
the scientific community since 1899 and when a name has either been replaced by a more recent name 
(called the nomen protectum) or when a formally accepted homonym exists. The former name, no 
longer in use, is said to be “forgotten” and the nomen protectum takes precedence.

– The nomen dubium (“doubtful name”) is used to indicate fossils that have no distinct or unique 
features that permit them to be classified according to rigorous scientific standards. This may happen 
when the holotype (the physical specimen upon which a species description is originally based) has been 
lost or lacks all the information necessary for a true taxonomic classification.

– The nomen novum (“new name”) is a scientific name created specifically to replace a name that is 
already in use but which is no longer considered legitimate (e.g., because it is a homonym or is spelled 
the same as an existing, older name.) A nomen novum is not applied, however, when a name is changed 
on the basis of a new taxonomic interpretation.

Classification terminology
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TRILOBITA 

Biota (Classification by Systema Naturae 2000)
Domain : Eukaryota WhiTTaker	&	Margulis, 1978
Realm : Animalia linnaeus, 1758
Subkingdom : Bilateria haTschek, 1888 (Bilaterians cavalier-sMiTh, 1983)
Branch: Protostomia groBBen, 1908
Infrakingdom: Ecdysozoa aguinaldo et al., 1997
Superphylum: Panarthropoda cuvier

Phylum: Arthropoda laTreille, 1829
Subphylum: Arachnomorpha heider, 1913
Infraphylum: Trilobita
Class: Trilobita Walch, 1771

Distribution: Lower Cambrian (~524Ma) – Upper Permian (251Ma).
Environment: marine, all ecological niches were occupied.

Feeding: full alimentary pyramid.
Exoskeleton: calcitic at lower concentration in magnesium. 

Dimensions: from less than a millimeter to near one meter long.
Importance: paleoecological, paleobiogeographical, and partially biostratigraphic.



 460 References

References

Alberti, G. K. B. (1963). Sul Devoniano inferiore e medio nella Sardegna meridionale. Accademia 
Nazionale dei Lincei, Rendiconti Scienze Fisiche, Matematiche e Naturali, Series 8, 
34(5):553-559.

Alpert, S. P. & Moore, J. N. (1975). Lower Cambrian trace fossil evidence for predation on 
trilobites. Lethaia 8:223-230.

Alvaro, J. J., Elicki, O., Geyer, G., Adrian, W. A., Rushton, A. W. A. & Shergold, J. H. (2003). 
Palaeogeographical controls on the Cambrian trilobite immigration and evolutionary 
patterns reported in the western Gondwana margin. Palaeogeography, Palaeoclimatology, 
Palaeoecology, 195:5-35.

Babcock, L. E. (1993). Trilobite malformations and the fossil record of behavioral asymmetry. 
Journal of Paleontology 67(2):217-229.

Babcock, L. E. (2003). Trilobites in Paleozoic predator-prey systems, and their role in reorganization 
of early Paleozoic ecosystems. In P. H. Kelley, M. Kowalewski, T. A. Hansen (Eds.), Predator-
Prey Interactions in the Fossil Record. New York: Kluwer Academic/Plenum Publishers.

Barca, S., Del Rio, M. & Pittau Demelia, P. (1981). Acritarchs in the “Arenarie di S. Vito” of south-
east Sardinia (Italy): Stratigraphical and geological implications. Bollettino della Società 
Geologica Italiana 100:369-375.

Barca, S., Del Rio, M. & Pittau Demelia, P. (1988). New geological and stratigraphical data 
and discovery of lower Ordovician acritarchs in the San Vito Sandstone Formation of the 
Genn’Argiolas Unit (Sarrabus, southeastern Sardinia). Rivista Italiana di Paleontologia e 
Stratigrafia 94(3):339-360.

Barca, S. & Jaeger, H. (1990). New geological and biostratigraphical data on the Silurian in SE 
Sardinia. Close affinity with Thuringia. Bollettino della Società Geologica Italiana 108:565-
580.

Barrientos, Y. & Laverack, M. S. (1986). The larval crustacean dorsal organ and its relationship to 
the trilobite median tubercle. Lethaia 19(4):309.

Bengston, S. & Yue, Z. (1992). Predatorial borings in Late Precambrian mineralized skeletons. 
Science 257:367-369.

Bengston, S. (1994). The advent of animal skeletons. In S. Bengston et al. (Eds.), Early Life on 
Earth. New York: Columbia University Press, pp. 412-425.

Bergström, J. & Hou, X-G. (2003). Arthropod origins. Bulletin of Geosciences 78(4):323-334.
Bergström, J. (1969). Remarks on the appendages of trilobites. Lethaia 2(4):395-414.
Bergström, J. (1973). Organization, life and systematics of trilobites. Fossils and Strata 2:1-69.
Bergström, J. (1977). Proetida: A disorderly order of trilobites. Lethaia 10(2):95-105.
Birkenmajer, K. & Bruton, D. L. (1971). Some trilobite resting and crawling traces. Lethaia 4:303-

319.
Bornemann, J. G. (1882). Sur la classification des formations stratifiées anciennes de l’Île de 

Sardaigne. Compte rendu du Congrès géologique international, 2ème session à Bologne 26 
Septembre – 2 Octobre 1881:221-232.

Bornemann, J. G. (1891). Die Versteinerungen des Cambrischen Schichtensystems der Insel 
Sardinien-Zweite Abteilung. Nova Acta der Kaiserlichen Leopoldinisch-Carolinischen 
Deutschen Akademie der Naturforscher 56 (3):427-529.

Brands, S. J. (Comp.) (1989-2007). Systema Naturae 2000. The Taxonomicon. Universal Taxonomic 
Services, Amsterdam, The Netherlands. [http://sn2000.taxonomy.nl/].



 461References

Brasier, M. D. (1976). An archaeocyathid-trilobite association in Sardinia and its stratigraphic 
significance. Rivista Italiana di Paleontologia 82:267-278.

Brasier, M. D. (1982). Foraminiferid architectural history: A review using the MinLOC and PI 
methods. Journal of Micropalaeontology 1:95-105.

Brenchley, P. J., Romano, M., Young, T. P. & Storch, P. (1991). Hirnantian glaciomarine diamictites: 
Evidence for the spread of glaciation and its effect on Upper Ordovician faunas. In C. R. 
Barnes & S. H. Williams (Eds.), Advances in Ordovician Geology. Geological Survey of 
Canada, Paper 90(9):325-336.

Brennan, S. T., Lowenstein, T. K. & Horita, J. (2004). Seawater chemistry and the advent of 
biocalcification. Geology 32(6):473-476.

Brett, C. E. & Walker, S.E. (2002). Predators and predation in Paleozoic marine environments. In: 
M. Kowalewski and P. H. Kelley (Eds.), The Paleontological Society Papers 8—The Fossil 
Record of Predation, pp. 93-118.

Brezinski, D. K. (1986). An opportunistic Upper Ordovician trilobite assemblage from Missouri. 
Lethaia 19:315-325.

Briggs, D. E. G., Erwin, D. H. & Collier, F. J. (1994). The Fossils of the Burgess Shale. Washington: 
Smithsonian Institution Press, 238p.

Bronn, H.G. (1825). Uber zwei neue Trilobiten-Arten. Zeitschrift für Mineralogie, Taschenbuch 
1:317-321.

Bruthansova, J. (2003). Exuviation of selected Bohemian Ordovician trilobites. In P. D. Lane, D. 
J. Siveter & R. A. Fortey (Eds.), Trilobites and their relatives: Contributions from the third 
international conference, Oxford, 2001. Special Papers in Palaeontology 70:293-308.

Bruton, D. L. & Haas, W. (2003). The puzzling eye of Phacops. Special Papers in Palaeontology 
70:349-361.

Bruton, D. L. (1983). Cambrian origins of the Odontopleurid trilobites. Palaeontology 26(4):875-
885.

Budd, G. E. (1995). Kleptothule rasmusseni gen. et sp. nov.: An olenellinid-like trilobite from the 
Sirius Passet fauna (Buen Formation, Lower Cambrian, North Greenland). Transactions of 
the Royal Society of Edinburgh: Earth Sciences 86:1-12.

Budd, G. E. (1999). A nektaspid arthropod from the Early Cambrian Sirius Passet fauna, with a 
description of retrodeformation based on functional morphology. Palaeontology 42:99-122.

Budil, P. & Bruthansová, J. (2005). Moulting in Ordovician dalmanitoid and acastoid trilobites of 
the Prague Basin: Preliminary observation. Geological Acta 3(4):673-383.

Campbell, K. S. W. (1975a). The functional morphology of Cryptolithus. Fossils and Strata 4:65-
86.

Campbell, K. S. W. (1975b). The functional anatomy of phacopid trilobites: musculature and eyes. 
Journal and Proceedings of the Royal Society of New South Wales 108:168-188.

Campbell, K. S. W. (1977). Trilobites of the Haragan, Bois d’Arc, and Frisco Formations (Early 
Devonian), Arbuckle Mountains region, Oklahoma. Oklahoma Geological Survey Bulletin 
123:1-227.

Caron, J.-B., Rudkin, D. M. & Milliken, S. (2004). A new Late Silurian (Pridolian) naraoiid 
(Euarthrapoda: Nektaspida) from the Bertie Formation of southern Ontario, Canada: Delayed 
fallout from the Cambrian explosion. Journal of Paleontology 78:1138-1145.

Chatteron, B. D. E. & Fortey, R. A. (2008). Linear clusters of articulated trilobites from Lower 
Ordovician (Arenig) strata at Bini Tinzoulin, north of Zagora, southern Morocco. Cuadernos 
del Museo Geominero 9:73-78.

Chatteron, B. D. E., Edgecombe, G. D., Speyer, S. E., Hunt, A. S. & Fortey, R. A. (1994). Ontogeny 
and relationship of Trinucleoidea (Trilobita). Journal of Paleontology 68(3):523-540.

Chatteron, B. D. E., Fortey, R. A., Brett, K., Gibb, S. & McKellar, R. (2006). Trilobites from 



 462 References

the Lower to Middle Devonian Timrhanrhart Formation, Jbel Gara el Zguilma, southern 
Morocco. Palaeontographica Canadiana 25:1-179.

Chen, J. Y, Edgecombe, G. D. & Ramsköld, L. (1997). Morphological and ecological disparity in 
naraoiids (Arthropoda) from the Early Cambrian Chengjiang fauna, China. Records of the 
Australian Museum 49(1):1-24.

Chlupáč, I., Feist, R. & Morzadec, P. (2000). Trilobites and standard Devonian stage boundaries. 
Courier Forschungsinstitut Senckenberg 220:87-98.

Clarkson, E. N. K. & Taylor, C. M. (1995). Ontogeny of the trilobite Olenus wahlenbergi Westergård 
1992 from the upper Cambrian Alum Shales of Andrarum, Skåne, Sweden. Transactions of 
the Royal Society of Edinburgh: Earth Sciences 86:13-34.

Clarkson, E. N. K. (1969). A functional study of the Silurian odontopleurid trilobite Leonaspis 
deflexa (Lake). Lethaia 2:329-344.

Clarkson, E. N. K. (1973a). The eyes of Asaphus raniceps Dalman (Trilobita). Palaeontology 
16:425-444.

Clarkson, E. N. K. (1973b). Morphology and evolution of the eye in Upper Cambrian Olenidae 
(Trilobita). Palaeontology 16:735-763.

Clarkson, E. N. K. (1979). The visual system of trilobites. Paleontology 22(1):1-22.
Clarkson, E. N. K. (1993). Invertebrate Paleontology and Evolution, 4th Ed. New York: Chapman/

Hall, 468p.
Clarkson, E. N. K.; Levi-Setti, R. L. (1975). Trilobite eyes and the optics of Descartes and Huygens. 

Nature 254: 663-667.
Clarkson, E. N. K., Levi-Setti, R. & Horva, G. (2006). The eyes of trilobites: The oldest preserved 

visual system. Arthropod Structure and Development 35:247-259.
Cocks, L. R. M. & Fortey, R. A. (1982). Faunal evidence for oceanic separations in the Palaeozoic 

of Britain. Journal of the Geological Society, 139:465-478.
Cocks, L. R. M. & Fortey, R. A. (1990). Lower Palaeozoic facies and faunas around Gondwana. 

Geoogical. Society of London, Spec. Pub. 37:183-200.
Cocozza, T. & Leone, F. (1977). Sintesi della successione stratigrafica paleozoica della Sardegna 

sud-occidentale. Escursione in Sardegna 1977: risultati e commenti (G. V. Vai edt). GLP, 
2-1977, Suppl., 15-23.

Cooper, P. (2004). Silurian (Late Llandovery-Ludlow) Atrypid Brachiopods from Gotland and the 
United Kingdom. Ottawa: NRC Research Press, 215p.

Corradini, C. & Ferretti, A. (2009). The Silurian of the external nappes (southeastern Sardinia). 
Rendiconti della Società Paleontologica Italiana 3(1): 43-49

Corradini, C., Corriga, M. G., Ferretti, A. & Leone, F. (2009). The Silurian of the Foreland Zone 
(southwestern Sardinia). Rendiconti della Società Paleontologica Italiana 3(1):51-56.

Cotton, T. J. & Braddy, S.J. (2000). A “big hand” for the chelicerates? Phylogeny of arachnomorph 
arthropods and the origins of the Chelicerata. The Systematics Association–3rd Young 
Systematics Forum. (Retrieved from http://www.systass.org/ysf.)

Cotton, T. J. & Braddy, S.J. (2004). The phylogeny of arachnomorph arthropods and the origin of 
the Chelicerata. Transactions of the Royal Society of Edinburgh: Earth Sciences, 94:169-193.

Cotton, T. J. & Fortey, R. A. (2005). Comparative morphology and relationships of the Agnostida, 
95-136. In: S. Koenemann & R. Jenner (Eds.), Crustacean Issues 16, Crustacea and 
Arthropod Relationships. Boca Raton, FL: CRC Press.

Cowie, J. W. (1971). Lower Cambrian faunal provinces. In Faunal Provinces in Space and Time. 
Special issue, Geological Journal 4:31-46.

Crônier, C. & Courville, P. (2003). Variations du rythme du développement chez les trilobites 
Phacopidae néodévoniens. Comptes Rendus Palevol 2:577-585.

Crônier, C. & van Viersen, A. P. (2008). The ‘Mur des Douaniers’, an exceptionally well-preserved 



 463

Early Eifelian fossil site. Bulletin de la Société Géologique de France 1:89-95.
Dalingwater, J. E. (1973). Trilobite cuticle microstructure and composition. Palaeontology 16:827-

839.
Dalingwater, J. E. & Miller, J. (1977). The laminae and cuticular organization of the trilobite 

Asaphus raniceps. Palaeontology 20:21-32.
Dalziel, I. W. D. (1997). Neoproterozoic-Paleozoic geography and tectonics: Review, hypothesis, 

environmental speculation. Geological Society of America Bulletin 109:16-42.
Davis, R. A., Fraaye, R. H. B. & Holland, C. H. (2001). Trilobites within nautiloid cephalopods. 

Lethaia 34:37-45.
Debrenne, F. & Naud, G. (1981). Méduses et traces fossiles supposées précambriennes dans la 

formation de San Vito, Sarrabus, Sud-Est de la Sardaigne. Bulletin de la Société Géologique 
de France 23(1):23-31.

Debrenne, F. & Zhuravlev, A. Y. (1997). Cambrian food web: a brief review. Geobios 20:181-188.
Dean, W. T. (1970). A new Lower Ordovician trilobite faunule from Random Island, Eastern 

Newfoundland. Geol. Surv. Pap. Can. 70-19, 10pp.
Descartes, R. (1637). Oeuvres de Des Cartes. La Géometrie, Livre 2, J. Maire, Leyden. 128p.
Destomber, J. (1985). Middle Cambrian. In J. Destombes, H. Hollard, and S. Willefert, Lower 

Palaeozoic Rocks of Morocco p. 157-184. In Holland, C. H. (ed.), Lower Palaeozoic Rocks 
of the World. Volume 4. Lower Palaeozoic of north-western and west central Africa: 84, 
John Wiley & Sons, Chichester.

Di Napoli, A. E. (1953). Stratigrafia di un sondaggio eseguito in corrispondenza alla “Pietra di 
Salomone.” Contributi di Sc. Geologiche (Consiglio Nazionale delle Ricerche, Rome) 3:99-
110.

Dzik, J. & Lendzion, K. (1988). The oldest arthropods of the East European Platform. Lethaia 
21:2-8.

Ebach, M. C. & McNamara, K. J. (2002). A systematic revision of the family Harpetidae (Trilobita). 
Records of the Western Australian Museum 21:235-267.

Edgecombe, G. D. & Ramsköld, L. (1999). Relationship of Cambrian Arachnata and the systematic 
position of Trilobita. Journal of Paleontology 73:1155-1175.

Egorova, L. L, Shabanov, Y. Y., Pegel, T. V., Savitsky, V. E., Sukhov, S. S. & Chernysheva, N. E. 
(1982). The Mayan Stage of the stratotype area (Mid Cambrian of the southeastern part of 
the Siberian Platform). Mezhvedomstvennyy stratigraficheskiy komitet 8:1-146, Moscow.

Eldredge, N. & Ormiston, R. (1979). Biogeography of Silurian and Devonian trilobites of the 
Malvinokaffric Realm. In J. Gray & A. Boucot (Eds.), Historical Biogeography, Plate 
Tectonics and the Changing Environment. Portland: Oregon State University Press, pp. 147-
167.

Eldredge, N. (1977). Trilobites and evolutionary patterns. In: A. Hallam (Ed.) Patterns of Evolution 
as Illustrated by the Fossil Record. Amsterdam, New York: Elsevier, pp. 305-332.

Elicki, O. & Pillola G. L. (2004). Cambrian microfauna and palaeoecology of the Campo 
Pisano Formation at Gutturu Pala (Iglesiente, SW Sardinia, Italy). Bollettino della Società 
Paleontologica Italiana, Modena 43:383-401.

Fabiani, R. (1925). Cenni su alcune particolarità della struttura geologica del territorio di Bivona 
(Girgenti) in rapporto alla presenza di affioramenti petroliferi. Taken from: Bollettino 
dell’Associazione Mineraria Siciliana, No. 7. Istituto di Geologia, R. Università di Palermo.

Fatka, O., Kordule, V. & Szabad, M. (2004). Stratigraphical distribution of Cambrian fossils in the 
Příbram-Jince Basin (Barrandian area, Czech Republic). Senckenbergiana lethaea 84(1/2): 
369-384.

Fatka, O. (2006). Biostratigraphy of the Jince Formation (Middle Cambrian) in the Příbram-Jince 
Basin: historical review. Acta Universitatis Carolinae, Geologica 47(1–4):53–61.

References



 464

Fauvel, P. (1923). Un nouveau serpulien d’eau saumatre Merceriella n.g., enigmatica n.sp. Bulletin 
de la Société Zoologique de France 47:424-430.

Fedonkin, M. A., Gehling, J. G., Grey, K., Narbonne, G. M. & Vickers-Rich, P. (2007). The Rise of 
Animals: Evolution and Diversification of the Kingdom Animalia. Baltimore: Johns Hopkins 
University Press, 344p.

Feist, R. (1991). The Late Devonian trilobite crises. Historical Biology 5:197-214.
Fortey, R. A. (1985). Pelagic trilobites as an example of deducing the life habits of extinct 

arthropods. Transactions of the Royal Society of Edinburgh 76:219-230.
Fortey, R. A. (1990). Ontogeny, hypostome attachment and trilobite classification. Palaeontology 

33:529-576.
Fortey, R. A. (1997). Classification. In H. B. Whittington, et al. (Eds.), Treatise on Invertebrate 

Paleontology: Part O (Revised), Trilobita: Introduction, Order Agnostida, Order 
Redlichiida—Volume 1. New York: The Geological Society of America and Lawrence, KS: 
The University of Kansas, pp. 289-302.

Fortey, R. A. (2000a). Olenid trilobites: The oldest known chemoautotrophic symbionts? 
Proceedings of the National Academy of Sciences of the United States of America (PNAS), 
97(12):6574-6578.

Fortey, R. A. (2000b). Trilobite! Eyewitness to Evolution. New York: Alfred A. Knopf.
Fortey, R. A. (2004). The lifestyles of the trilobites. American Scientist 92(5):446-453.
Fortey, R. A. & Chatterton B. (1988). Classification of the trilobite Suborder Asaphina. Palaeontology 

31:165-222.
Fortey, R. A. & Chatterton, B. (2003). A Devonian trilobite with an eyeshade. Science 301(19):1689.
Fortey, R. A. & Clarkson, E. N. K. (1976). The function of the glabellar ‘tubercle’ in Nileus and 

other trilobites. Lethaia 9:101-106.
Fortey, R. A. & Hughes, N. C. (1998). Brood pouches in trilobites. Journal of Paleontology 

72(4):638-649.
Fortey, R. A. & Morris, S. F. (1978). Discovery of nauplius-like trilobite larvae. Palaeontology 

31:823-833.
Fortey, R. A. & Owens, R. M. (1975). Proetida, a new order of trilobites. Fossils and Strata 4:227-

239.
Fortey, R. A. & Owens, R. M. (1979). Enrolling in the classification of trilobites. Lethaia 12(3):219-

226.
Fortey, R. A. & Owens, R. M. (1990). Trilobites. In: K. J. McNamara (Ed.), Evolutionary Trends 

in Invertebrates. London: Belhaven Press, pp. 121-142.
Fortey, R. A. & Owens, R. M. (1997). Evolutionary History. In H. B. Whittington, et al. (Eds.), 

Treatise on Invertebrate Paleontology: Part O (Revised), Trilobita: Introduction, Order 
Agnostida, Order Redlichiida—Volume 1. New York: The Geological Society of America 
and Lawrence, KS: The University of Kansas, pp. 249-287.

Fortey, R. A.& Owens, R. M. (1999). Feedings habits in trilobites. Palaeontology 42(3):429-465.
Fortey, R. A. & Seilacher, A. (1997). The trace fossil Cruziana semiplicata and the trilobite that 

made it. Lethaia 30(2):105-112.
Fortey, R. A. & Theron, J. N. (1994). A new Ordovician arthropod, Soomaspis, and the agnostids 

problem. Palaeontology 37:841-861.
Fortey, R. A. & Whittington, H. B. (1989). The Trilobita as a natural group. Historical Biology 

2:125-138.
Fortey, R. A. & Wilmot, N. V. (1991). Trilobite cuticle thickness in relation to palaeoenvironment. 

Paläont. Z. 65:141-151.
Fraaye, R. H. B. & Jäger, M. (1995a). Ammonite inquilinism by fishes: examples from the 

Lower Jurassic of Germany and England. Neues Jahrbuch für Geologie und Paläontologie, 

References



 465

Monatsheft 9:541-552.
Fraaye, R. H. B. & Jäger, M. (1995b). Decapods in ammonite shells: examples of inquilinism from 

the Jurassic of Germany and England. Palaeontology 38:63-75.
Gambera, V. (1897). Relazione sulla scoperta di fossili nell’Iglesiente. Associazione Mineraria 

Sarda (Cagliari) 2(2):5-6.
Gehling, J. G. (1991). The case for Ediacaran fossil roots to the metazoan tree. Memoirs Geological 

Society of India 20:181-224.
Gemmellaro, G. G. (1887). La fauna dei calcari con Fusulina della valle del Fiume Sosio nella 

provincia di Palermo. Giornale di Scienze Naturali et Economiche 19:1–106.
Gemmellaro, G. G. (1890). I crostacei dei calcari con Fusulina della valle del fiume Sosio nella 

Provincia di Palermo in Sicily. Memorie della Società Italiana delle Scienze 8:11-40.
Geyer, G. (1990). Proposal of formal lithostratigraphical units for the Terminal Proterozoic to 

early Middle Cambrian of southern Morocco. Newsletter on Stratigraphy 22(2/3):87-109.
Geyer, G. (1993). The giant Cambrian trilobites of Morocco. Beringeria 8:71-107.
Geyer, G. & Landing E. (2006). Ediacaran-Cambrian depositional environments and stratigraphy 

of the western Atlas regions. Beringeria, special issue n°6, 123p.
Gheyselinck, R. F. C. R. (1937). Permian trilobites from Timor and Sicily. PhD Thesis, 108p. 

University of Amsterdam.
Gnoli, M., Jaanusson, V., Leone F, & Serpagli E. (1981). A lower Devonian bearing carbonate 

mound from southern Sardinia. N. Jb. Geol. Paläont., Mh. 6:339-345.
Gon, Sam ‘Ohu, III (2005). A Guide to the Orders of Trilobites. Website: http://www.trilobites.info
Gortani, M. (1923). Observazioni sul Paleozoico della Sardegna. Bollettino della Società Geologica 

Italiana 41(4):362-371.
Greco, B. (1935). La fauna permiana del Sosio conservata nei Musei di Pisa, di Firenze e di 

Padova, Parte 1. Palaeontographia Italica 35:101-190.
Gutiérrez-Marco, Juan C., Sá, A. A., García-Bellido, D. C., Rábano, I. & Valério, M. Manuel 

(2009). Giant trilobites and trilobite clusters from the Ordovician of Portugal. Geology 
37(5):443-446.

Hagadorn, W. (2009). Cambrian’s fiercest hunter defanged. Nature. http://www.nature.com/
news/2009/090807/full/news.2009.811.html.

Hahn, G., Hahn R., & Müller P. (2000). Trilobiten aus dem Karbon von Cima di Plotta (Karnische 
Alpen, N-Italien). Gjahrbuch der Geologischen Bundesanstalt 142(2):157-179.

Hammann, W. & Leone, F. (1997). Trilobites on the post-Sardic (Upper Ordovician) sequence of 
southern Sardinia: Part I. Beringheria, Würzburg geowissenschaftlinche Mitteilungen 20:3-
217.

Hammann, W., Laske, R. & Pillola, G. L. (1990). Tariccoia arrusensis n.g. n.s., an unusual 
trilobite-like arthropod: Rediscovery of the “phyllocarid” beds of Taricco (1922) in the 
Ordovician “Puddinga” sequence of Sardinia. Bollettino della Società Paleontologica 
Italiana 29(2):153-178.

Hammann, W. & Leone, F. (2007). Trilobites on the post-Sardic (Upper Ordovician) sequence of 
southern Sardinia. Part II. Beringheria, Würzburg geowissenschaftlinche Mitteilungen 38:3-
138.

Hansen, G. P. (2009). Trilobites of Black Cat Mountain. iUniverse, Inc. 404p.
Harrington, H. J. (1959). General Description of Trilobita. In R. C. Moore, et al., Eds., Treatise 

on Invertebrate Paleontology: Part O, Arthropoda 1 (Arthropoda—General Features, 
Protarthropoda, Euarthropoda—General Features, Trilobitomorpha). Boulder, CO: 
Geological Society of America and Lawrence, KS: University of Kansas Press, 530p.

Hollingsworth, J. S. (2008). The first trilobites in Laurentia and elsewhere, 171-175. In I. Rábano, 
R. Gozalo & D. García-Bellido (Eds.), Advances in Trilobite Research. Cuadernos del Museo 

References



 466

Geominero 9. Madrid: Instituto Geológico y Minero de España.Horváth, G., Clarkson, E. N. 
K. & Pix, W. (1997). Survey of modern counterparts of schizochroal trilobite eyes: Structural 
and functional similarities and differences. Historical Biology 12:229-263.

Hou, X.-G. & Bergström, J. (1997). Arthropods of the Lower Cambrian Chengjiang fauna, 
southwest China. Fossils and Strata 45:1-115.

Hou H.-G, Clarkson, E. N. K., Yang J., Zhang, X., Wu, G., & Yuan Z. (2009). Appendages of 
early Cambrian Eoredlichia (Trilobita) from the Chengjiang biota, Yunnan, China. Earth 
and Environmental Science Transactions of the Royal Society of Edinburgh 99:213-223.

Hua, H., Pratt B. R., and Zhang L.Y. (2003). Borings in Cloudina Shells: Complex Predator-Prey 
Dynamics in the Terminal Neoproterozoic. Palaios 18(4-5):454-459.

Hughes, N. C. (2003). Trilobite tagmosis and body patterning from morphological and 
developmental perspectives. Integrative and Comparative Biology 43:185-206.

Hughes, N. C., Minelli, A. & Fusco, G. (2006). The ontogeny of trilobite segmentation: A 
comparative approach. Paleobiology 32:602-27.

Hupé, P. (1953). Classe des Trilobites. In J. Piveteau (Ed.), Traité de Paléontologie. Volume 3. 
Paris: Masson, pp. 44-246.

Huygens, C. (1690). Traité de la Lumière. Pierre van der Aa, Leyden, 204p.
Ivanov, A. V. (1963). Pogonophora. Translated and edited by D. B. Carlisle. New York: Academic 

Press, 479p.
ICS (2009). International Commission on Stratigraphy. http://www.stratigraphy.org/
Ivantsov, A. Y. (1999). Trilobite-like arthropod from the lower Cambrian of the Siberian Platform. 

Acta Palaeontologica Polonica 44(4):455-466.
Ivantsov, A. Y. (2004). Vendian animals of the Phylum Proarticulata, The Rise and Fall of the 

Vendian Biota. IGCP Project 493 Workshop: Monash University Centre, Prato, Italy, p. 52.
Jaanusson, V. (1979). Ordovician. In R. A. Robison & C. Teichert (Eds.), Treatise on Invertebrate 

Paleontology: Part A. Boulder, CO: The Geological Society of America and Lawrence, KS: 
The University of Kansas, pp. 136-166.

Jaeger, H. (1977). The Silurian-Devonian boundary in Thuringia and Sardinia. In A. Martinsson, 
Ed., The Silurian-Devonian Boundary. Stuttgart: IUGS, s. A, 5:117-125.

Jell, P. A. & Adrain, J. M. (2003). Available generic names for trilobites. Memoirs of the Queensland 
Museum 48(2):331-553.

Jell, P. A. (1975a). Australian Middle Cambrian eodiscoids with a review of the superfamily. 
Palaeontographica Abteilung A 150:1-97.

Jell, P. A. (1975b). The abathochroal eye of Pagetia, a new type of trilobite eye. Fossil and Strata 
4:33-43.

Jell, P. A. (2003). Phylogeny of early Cambrian trilobites. Special Papers in Palaeontology. 70:45-
571.

Jensen, S. (1990). Predation by early Cambrian trilobites on infaunal worms: Evidence from the 
Swedish Mickwitzia Sandstone. Lethaia 23(1):29-42.

Kesling, R. V., Heany, F., Kauffman, E. G. & Oden, A. L. (1958). Bolbineossia, a new Beyrichiid 
ostracod genus. Journal of Paleontology 32(1):147-151.

Kloc, G. J. (1992). Spine function in the odontopleurid trilobites Leonaspis and Dicranurus from 
the Devonian of Oklahoma. North American Paleontological Convention Abstracts and 
Program. Paleontological Society Special Publication 6:167.

Knell, R. J. & Fortey, R. A. (2005). Trilobite spines and beetle horns: Sexual selection in the 
Paleozoic? Biology Letters 1(2):196-199.

Laske, R., Bechstadt, T. & Boni, M. (1994). The post-Sardic Ordovician series. In T. Bechstadt 
& M. Boni (Eds.), Sedimentological, Stratigraphical and Ore Deposits Field Guide of the 
Autochthonous Cambro-Ordovician of Southwestern Sardinia. Servizio Geologico d’Italia, 

References



 467

Vol. XLVIII: Memorie Descrittive della Carta Geologica d’Italia, pp. 115-146.
La Marmora, F. A. (1860). Itinéraire de l’île de Sardaigne: pour faire suite au «Voyage» en cette 

contrée. Tome II. Editeur Bocca (Turin, Italy).
Lauterbach, K. E. (1983). Synapomorphien zwischen Trilobiten und Cheliceratenzweig der 

Arachnata. Zoologischer Anzeiger 210:213-238.
Lebrun, P. (1995). Trilobites: Anatomie, écologie, classification, gisements. Minéraux & Fossiles, 

hors-série, 2:1-104.
Lebrun, P. (2002). Trilobites de France. Tome I-Généralités sur les trilobites, Massif armoricain 

(Bretagne, Normandia, Vendée). Minéraux et Fossiles, hors-série, 14:1-132.
Lee, J. G., Duck, K. C. & Pratt, B. R. (2001). A teratological pygidium of the Upper Cambrian 

Trilobite Eugonocare (Pseudoeugonocare) bispinatum from the Machari Formation, Korea. 
Journal of Paleontology 75(1):216-218.

Lee, M. R., Torney, C. & Owen, A. W. (2007). Magnesium-rich intralensar structures in schizochroal 
trilobite eyes. Palaeontology 50(5):1031-1037.

Lendzion, K. (1975). Fauna of the Mobergella Zone in the Polish Lower Cambrian. Kwartalnik 
geologiczny 19:237-242.

Leone, F., Hammann, W., Laske, R., Serpagli, E. & Villas, E. (1991). Lithostratigraphic units and 
biostratigraphy of the post-Sardic Ordovician sequence in south-west Sardinia. Bollettino 
della Società Paleontologica Italiana 30:201-235.

Lerosey-Aubril, R. & Feist, R. (2005a). First Carboniferous protaspid larvae (Trilobita). Journal 
of Palaeontology 79(4):702-18.

Lerosey-Aubril, R. & Feist, R. (2005b). Ontogeny of a new cyrtosymboline trilobite from the 
Famennian of Morocco. Acta Palaeontologica Polonica 50(3):449-464.

Levi-Setti, R. (1993). Trilobites, 2nd Ed. Chicago: University of Chicago Press, 342p.
Lieberman, B.S. (2003). Taking the pulse of the Cambrian radiation. Integrative and Comparative 

Biology 43:229-237.
Lin, J.-P. & Yuan, J. L. (2009). Reassessment of the mode of life of Pagetia Walcott, 1916 (Trilobita: 

Eodiscidae) based on a cluster of intact exuviae from the Kaili Formation (Cambrian) of 
Guizhou, China. Lethaia 42:67-73.

Lin, J.-P. (2006). Taphonomy of Naraoiids (Arthropoda) from the Middle Cambrian Kaili Biota, 
Guizhou Province, South China. Palaios 21(1), 15-25.

Lin, J.-P. (2007). Preservation of the gastrointestinal system in Olenoides (Trilobita) from the 
Kaili Biota (Cambrian) of Guizhou, China. Memoirs of the Association of Australasian 
Palaeontologists 33:179-189.

Lin, J.-P., Gon, Sam ‘Ohu III, Gehling, J. G., Babcock, L. E., Zhao, Y. L. Zhang, X. L., Hu, S-X, 
Yuan, J. L., Yu, M. Y. & Peng, J. (2006). A Parvancorina-like arthropod from the Cambrian 
of South China. Historical Biology 18(1):33-45.

Liñán, E., Gozalo, R., Dies Álvarez, M. E., Vintaned, J. A. G. & Zamora, S. (2008). Nuevos 
trilobites del Ovitense inferior (Cámbrico Inferiore bajo) de Sierra Morena (España). 
Ameghiniana 45(1):123-138.

Lindström, G. (1901). Researches on the visual organs of the Trilobites. Kongliga Svenska 
Vetenskaps-Akademiens Handlingar 34:1-86.

Little, C. T. S., Herrington, R. J, Haymon, R. M. & Danelian, T. (1999). Early Jurassic hydrothermal 
vent community from the Franciscan Complex, San Rafael Mountains, California. Geology 
27:167-170.

Liu, Q., HuiLin, L., Liangzhong, C. & Shixue, H. (2006). Panlongia, a new trilobitomorph genus 
from the Lower Cambrian, Kunming, Yunnan. Acta Palaeontologica Sinica 45(3):384-392.

Loi, A., Pillola, G. L. & Leone, F. (1995). The Cambrian and Early Ordovician of southwestern 
Sardinia. In: A. Cherchi (Ed.), Sardinia 95, 6th Paleobenthos International Symposium, 

References



 468

Guidebook. Rediconti del Seminario della Facoltà di Scienze dell’ Università di. Cagliari, 
Supplemento. 65:63-81.

Loi, A., Pillola, G. L. & Leone, F. (1996). La limite Cambrien Ordovicien dans le SW de la Sardaigne: 
Relations avec des evenements eustatiques globaux. Comptes rendus de l’Académie des 
sciences, Sér. 2, 323:881-888.

Lu, Y. (1974). Bioenvironmental control hypotesis and its application to the Cambrian biostratigraphy 
and paleozoogeography. Mem. Inst. Geol. Paleont., Nanjing 5:27-110.

Ludvigsen, R. (1977). Rapid repair of traumatic injury by an Ordovician trilobite. Lethaia 
10(3):205-207.

Luo, H., Li, Y., Hu, S., Fu, X., Hou, S., Liu, X., Chen, L., Li, F., Pang, J. & Liu, Q. (2008). Early 
Cambrian Malong Fauna and Guanshan Fauna from Eastern Yunnan, China. Kunming, 
China: Yunnan Science and Technology Press, 134p.

MacNaughton, R. B. (2007). The application of trace fossils to biostratigraphy. In W. Miller III 
(Ed.), Trace fossils: Concepts, problems, prospects. Kidlington, Oxford: Elsevier, pp. 135-
148.

Maeda, H. (1991). Sheltered preservation: A peculiar mode of ammonite occurrence in the 
Cretaceous Yezo Group, Hokkaido, north Japan. Lethaia 24:69-82.

Magrean, B. & van Viersen, A. P. (2005). A revision of Devonian trilobites from Belgium. Part 1. 
The genera Cornuproetus and Radiaspis. Bulletin de l’Institut Royal des Sciences Naturelles 
de Belgique 75:87-93.

Martin, R. E. (1999). Taphonomy. A process approach. Cambridge Paleobiology Series 4. 
Cambridge University Press, 508p.

Matsumoto, T. & Nihongi, M. (1979). An interesting mode of occurrence of Polyptychoceras 
(Cretaceous heteromorph ammonoid). Proceedings of the Japan Academy, 55B: 115-119.

McCormick, T. & Fortey, R. A. (1998). Independent testing of a paleobiological hypothesis: The 
optical design of two Ordovician pelagic trilobites reveals their relative paleobathymetry. 
Paleobiology 24(2):235-253.

McKellar, R. C. & Chatterton B. D. E. (2009). Early and Middle Devonian Phacopidae (Trilobita) 
of southern Morocco. Palaeontographica Canadiana, 28:1-114.

McKerrow, S. & Scotese, C. R. (Eds.) (1990). Palaeozoic palaeogeography and biogeography. 
Geological Society Memoir 12:1-240.

McMenamin, M. A. S. (1986). The garden of Ediacara. Palaios 1:178-182.
McMenamin, M. A. S. (1988). Paleoecological feedback and the Vendian-Cambrian transition. 

Trends in Ecology and Evolution 3:205-208.
McNamara, K. J. & Rudkin, D. M. (1984). Techniques of trilobite exuviation. Lethaia 17:153-173.
Meneghini, G. (1880). Nuovi fossili Siluriani di Sardegna. Memorie della Reale Accademia dei 

Lincei, Serie 3. V:216-229.
Meneghini, G. (1881). Ulteriori notizie sui Trilobiti in Sardegna. Società Toscana di Scienze 

Naturali – Atti, Processi Verbali, II:234-236.
Meneghini, G. (1888). Paleontologia dell’Iglesiente in Sardegna. Fauna cambriana. Trilobiti. 

Memorie per Servire alla Descrizione della Carta Geologica. Pubblicazione del Regio 
Comitato Geologico Italia III(2):1-15

Miller, J. & Clarkson, E. N. K. (1980). The post-ecdysial development of the cuticle and the eye 
of the Devonian trilobite Phacops rana milleri Stewart 1927. Philosophical Transactions of 
the Royal Society of London Series B, 288:461-480.

Miller, J. (1976). The sensory fields and life mode of Phacops rana (Green, 1832) (Trilobita). 
Transactions of the Royal Society of Edinburgh 69(16):337-367.

Moore, R. C. et al. (Eds.) (1959). Treatise on Invertebrate Paleontology: Part O, Arthropoda 
1 (Arthropoda—General Features, Protarthropoda, Euarthropoda—General Features, 

References



 469

Trilobitomorpha). Boulder, CO: Geological Society of America and Lawrence, KS: 
University of Kansas Press, 560p.

Morris, S. Conway & Jenkins, R. J. F. (1985). Healed injuries in Early Cambrian trilobites from 
South Australia. Alcheringa 9:167-177.

Müller K. J. & Waloszek D. (1987). Morphology, Ontogeny, and Life Habit of Agnostus Pisiformis 
from the Upper Cambrian of Sweden. Fossils and Strata 19:1-124.

Nedin, C. (1999). Anomalocaris predation on nonmineralized and mineralized trilobites. Geology 
27(11):987-990.

Nicosia, M. L & Rasetti, F. (1970). Revisione dei trilobiti del Cambriano dell’Iglesiente (Sardegna) 
descritti da Meneghini. Accademia Nazionale dei Lincei, Memorie Scienze Fisiche, 
Matematiche e Naturali, Series 8, Vol. 10, Section II, 18p.

Öpik, A. A. (1967). The Mindyallan fauna of north-western Queensland. Bulletin of the Bureau of 
Mineral Resources, Geology and Geophysics Australia 74:1-404; 1-167 (2 vols.).

Öpik, A. A. (1979). Middle Cambrian agnostids: Systematics and biostratigraphy. Bulletin of the 
Bureau of Mineral Resources, Geology and Geophysics Australia 172, 1:1-188; 2:1-120.

Osgood, R. G., Jr. (1970). Trace fossils of the Cincinnati area. Palaeontographica Americana 
6(41):281-444.

Osmolska, H. (1975). Fine morphological characters of some Upper Paleozoic trilobites. Fossils 
& Strata 4:201-207.

Owen, A. W. (1980). The trilobite Tretaspis from the Upper Ordovician of the Oslo Region, 
Norway. Palaeontology 23(4):715-747.

Owen, A. W. (1985). Trilobite Abnormalities. Transactions of the Royal Society of Edinburgh, 
Earth Sciences. 76:255-272.

Owens, R. M. & Hahn, G. (1993). Biogeography of Carboniferous and Permian trilobites. 
Geologica et Palaeontologica 27:1565-180.

Owens, R. M. (1983). A review of Permian trilobite genera. Special Papers on Palaeontology 
30:15-42.

Owens, R. M. (2003). The stratigraphical distribution and extinctions of Permian trilobites. Special 
Papers in Palaeontology 70:377-397.

Paterson, J. R., Jago, J. B., Brock, G. A. & Gehling, J. G. (2007). Taphonomy and palaeoecology of the 
emuellid trilobite Balcoracania dailyi (early Cambrian, South Australia). Palaeogeography, 
Palaeoclimatology, Palaeoecology 249(3-4):302-321.

Peng, S., Babcock, L. E. & Lin, H. (2005). Polymerid Trilobites from the Cambrian of Northwestern 
Hunan, China. Volume 2: Ptychopariida, Eodiscida, and Undetermined Forms. Beijing: 
Science Press, 688p.

Peng, S., Yang, X. & Hughes, N. C. (2008). The oldest known stalk-eyed trilobite, Parablackwelderia 
Kobayashi, 1942 (Damesellidae, Cambrian), and its occurrence in Shandong, China. Journal 
of Paleontology 82(4):842-850.

Pillola, G. L. & Gutiérrez-Marco, J. C. (1988). Graptolites du Tremadoc du sud-ouest de la 
Sardaigne (Italie): paléoécologie et contexte tectono-sédimentaire. Géobios 21:553-565.

Pillola, G. L. & Leone, F. (1993). Biostratigraphical and sedimentological data from the Cabitza 
Formation (Middle Cambrian-Tremadoc, SW Sardinia, Italy): palaeogeography and 
Cambrian-Ordovician boundary. International Geological Correlation Programme (IGCP) 
Project No 319, Liverpool, Abstracts, p. 22.

Pillola, G. L. & Leone, F. (1997a). Arenig (Lower Ordovician) biota from SE Sardinia: Biofacies 
and palaebiogeography. Geoitalia, 1st FIST Forum, 2:72-73.

Pillola, G. L. & Leone, F. (1997b). Lower Ordovician (Arenig) Trilobites from SE Sardinia 
(Italy): Palaeobiogeographical and structural implications. Second International Trilobite 
Conference, Brock University, St. Catharines, Ontario, TRILO 97, p.43.

References



 470

Pillola, G. L. & Piras, S. (2003). Significato paleoambientale dell’ichnofossile Glockerichnus 
Pickerill, 1982 nella Fm. di San Vito (Cambro-Ordovician). Oral presentation, Giornate di 
Paleontologia, Alessandria, Italy. 22-25 May 2003.

Pillola, G. L. (1986). Biostratigraphy of the Campo Pisano and Cabitza Formations: Preliminary 
report. International Geological Correlation Programme (IGCP) Project No 5: Correlation 
of Prevariscan and Variscan Events in the Alpine Mediterranean Mountains Belts. Final 
Meeting Abstracts, Cagliari, Sardinia, May 25-31, 67-68.

Pillola, G. L. (1990a). Lithologie et trilobites du Cambrien inférieur du SW de la Sardaigne 
(Italie): Implications paléobiogéographiques. Comptes Rendus de l’Académie des Sciences 
310 (2):321-328.

Pillola, G. L. (1990b). Données lithologiques et stratigraphiques sur le Cambrien et le Trémadoc 
de l’Iglesiente (SW de la Sardaigne). Newsletter IGCP Project (July 1987) 7(5):228-239.

Pillola, G. L. (1991a). Trilobites du Cambrien inférieur du SW de la Sardaigne, Italie. 
Paleontographia Italica, LXXVIII, 1:174.

Pillola, G. L. (1991b). Occurrence of Proteuloma (Trilobita) in the Cabitza Formation (Cambro-
Tremadoc, SW Sardinia, Italy): Palaeobiogeographic implications. In: Geologia del 
Basamento Italiano: Convegno in Memoria di Tommaso Cocozza, Siena, 21-22 March 1991, 
pp. 59-61.

Pillola, G. L., Ferretti, A., Corriga, M. G. & Corradini, C. (2009). Highly tectonized Silurian 
and Lower Devonian sediments at Funtanamare (SW Sardinia). Rendiconti della Società 
Paleontologica Italiana 3(2):247-252.

Pillola, G. L., Leone, F. & Loi, A. (2002). The Cambrian and Early Ordovician of SW Sardinia 
(Italy). Rendiconti della Società Paleontologica Italiana 1:37-49.

Pompeckj, J. F. (1901). Versteinerungen der Paradoxides-Stufe von La Cabitza in Sardinien 
und Bemerkungen zur Gliederung des sardischen Cambrium. Zeitschrift der Deutschen 
Geologischen Gesellschaft 53(1):1-23.

Pratt, B. R. (1998). Probable predation on Upper Cambrian trilobites and its relevance for the 
extinction of soft-bodied Burgess Shale-type animals. Lethaia 31:73-88.

Přibyl, A. & Vaněk, J. (1976). Palaeoecology of Berounian trilobites from the Barrandian area. 
Rozpravy České akademie věd, Řada matematicko-přírodních Věd 86(5):3-40.

Ramsköld, L. & Edgecombe, G. D. (1991). Trilobite monophyly revisited. Historical Biology 
4:267-283.

Ramsköld, L. & Edgecombe, G. D. (1996). Trilobite appendage structure: Eoredlichia reconsidered. 
Alcheringa 20:269-76.

Rasetti, F. (1972). Cambrian trilobite faunas of Sardinia. Atti della Accademia Nazionale dei Lincei 
Memorie, Classe di scienze fisiche, mattematiche e naturali (Rome). Series VIII, Vol. XI, 
Section IIa: 1-100.

Repina, L. N. & Okuneva, O. G. (1969). Cambrian arthropods of the Maritime Territory. 
Palaeontologischeskii Zhurnal 1:95-103.

Richter, R. (1920). Vom Bau und Leben der Trilobiten II. Dar Aufenthalt auf dem Boden. Der 
Schutz. die Ernährung. Senckenbergiana 2(1):23-43.

Robison, R. (1984). New occurrence of the unusual trilobite Naraoia from the Cambrian of Idaho 
and Utah. University of Kansas Paleontological Contributions 112:1-8.

Roemer, C.F. (1862-1864). Neue Asteriden und Crinoiden aus dem devonischen Dachschiefer von 
Bundenbach bei Birkenfeld. - Palaeontographica, 19:1-150.

Rong, J. & Harper, D. A. (1988). A global synthesis of the latest Ordovician Hirnantian brachiopod 
faunas. Transactions of the Royal Society of Edinburgh: Earth Sciences (79):383-402.

Roy, K. & Fahraeus, L. E. (1989). Tremadocian (Early Ordovician) nauplius-like larvae from the 
Middle Arm Point Formation, Bay of Islands, western Newfoundland. Canadian Journal of 

References



 471

Earth Sciences 26:1802-1806.
Rudkin, D. M. (1979). Healed injuries in Ogygopsis klotzi (Trilobita) from the Middle Cambrian 

of British Columbia. Royal Ontario Museum, Life Sciences Occasional Paper 32:1-8.
Rudkin, D. M. (1985). Exoskeleton abnormalities in four trilobites. Canadian Journal of Earth 

Sciences 22:479-483.
Ruedemann, R. (1916). On the presence of a median eye in trilobites. Proceedings of the National 

Academy of Sciences of the United States of America (PNAS) 2(4):234-237.
Ruggieri, G. (1959). Una nuova trilobite del Permiano del Sosio (Sicily). Memorie degli Istituti di 

Geologia e Mineralogia dell’Università di Padova XXI:1-10.
Samtleben, C., Munnecke, A. & Bickert, T. (2000). Development of facies and C/O-isotopes in 

transects through the Ludlow of Gotland: Evidence for global and local influences on a 
shallow-marine environment. Facies 43:1-38.

Sandberg, C. A., Morrow, J. R. & Ziegler, W. (2002). Late Devonian sea-level changes, catastrophic 
events, and mass extinctions. In C. Koeberl & K. G. MacLeod (Eds.), Catastrophic Events 
and Mass Extinctions: Impacts and Beyond. Geological Society of America, Special Paper 
356, pp. 473-487.

Schönlaub, H. P., Klein, P., Magaritz, M., Rantitsch, G. & Scharbert, S. (1991). Lower Carboniferous 
Paleokarst in the Carnic Alps (Austria, Italy). Facies 25:91-118. 

Schram, F. R. (1982). The fossil record and evolution of Crustacea. In L. G. Abele (Ed.), The 
Biology of Crustacea, Vol. I. New York, Academic Press, 93-147.

Schrank, E. (1977). Zur Paläobiogeographie silurischer Trilobiten. Neues Jahrbuch für Geologie 
und Paläontologie, Abhandlungen 155:108-136.

Scotese, C.R. & Mckerrow, W. S. (1990). Revised world map and introduction. In: W.S. McKerrow 
& Scotese C. R. (eds.). Paleozoic Paleogeography and Biogeography. Geol Soc. London 
Memoirs 51:1-21.

Sdzuy, K. (1961). Das Kambrium Spaniens. Teil II: Trilobiten. Akademie der Wissenschaften und 
der Literatur, Abhandlungen der Mathematisch-Naturwissenschaftlichen Klasse 7-8:499-
690; 217-408.

Seilacher, A. (1970). Cruziana stratigraphy of ‘non-fossiliferous’ Palaeozoic sandstones. In T. P. 
Crimes & J. C. Harper (Eds.), Trace Fossils. Liverpool: Seel House Press, 447-476.

Seilacher, A. (1991). An updated Cruziana stratigraphy of Gondwanan Palaeozoic sandstones. In: 
M. J. Salem, O. S. Hammuda & B. A. Eliagoubi (Eds.), The Geology of Libya, Volume IV. 
Amsterdam: Elsevier, pp. 1565-1581.

Seilacher, A. (1994). How valid is Cruziana stratigraphy? Geologisches Rundschau 83:752-758.
Seilacher, A. (2007). Trace Fossil Analysis. Berlin: Springer, 226p.
Shergold, J. H., Laurie, J. R. & Sun, X. W. (1990). Classification and review of the trilobite 

order Agnostida Salter, 1864: An Australian perspective. Bulletin of the Bureau of Mineral 
Resources, Geology and Geophysics Australia 296:1-93Schönlaub, H. P., Klein, P., Magaritz, 
M., Rantitsch, G. & Scharbert, S. (1991). Lower Carboniferous Paleokarst in the Carnic Alps 
(Austria, Italy).  Facies 25:91-118.

Simkiss, K. (1977). Biomineralization and detoxification. Calcified Tissue Research 24:199-200.
Sliter, W. V. (1971). Predation on benthic foraminifers. Journal of Foraminiferal Research 1:20-

29.
Šnajdr, M. (1979). Two trinucleid trilobites with repair of traumatic injury. Veštiník Ustředního 

Ústavu Geologického 54:49-50.
Sören, J. (1990). Predation by early Cambrian trilobites on infaunal worms: Evidence from the 

Swedish Mickwitzia Sandstone. Lethaia 23(1):29-42.
Speyer, S. E. (1985). Moulting in phacopid trilobites. Transactions of the Royal Society of 

Edinburgh: Earth Sciences 76:239-253.

References



 472

Speyer, S. E. (1987). Comparative taphonomy and paleoecology of trilobite Lagerstätten. 
Alcheringa 11:205-232.

Speyer, S. E. (1988). Biostratinomy and functional morphology of enrolling in two Middle 
Devonian trilobites. Lethaia 21(2):121-138.

Speyer, S. E. (1991). Trilobite taphonomy: A basis for comparative studies of arthropod preservation, 
functional anatomy and behaviour. In S. K. Donovan (Ed.), The Process of Fossilization. 
New York: Belhaven Press, pp. 194-219.

Stitt, J. H. (1976). Functional morphology and life habits of the Late Cambrian trilobite Stenopilus 
pronus Raymond. Journal of Paleontology 50(4):561-576.

Stürmer, W. & Bergström, J. (1973). New discoveries on trilobites by X-rays. Paläontologische 
Zeitschrift 47:104-141.

Stürmer, W. (1970). Soft parts of cephalopods and trilobites: Some surprising results of X-ray 
examinations of Devonian slates. Science 170:1300-1302.

Suzuki, Y. & Bergström, J. (2008). Respiration in trilobites: a reevaluation. GFF 130:211-229
Taricco, M. (1922). Sul Paleozoico del Fluminense (Sardegna). Bollettino del Regio Comitato 

Geologico d’Italia 48(6), (1920-1921):1-22.
Tasch, P. (1980). Paleobiology of the Invertebrates: Data Retrieval from the Fossil Record, 2nd 

Rev. Ed. New York: John Wiley and Sons, 946p.
Teichmüller, R. (1931). Zur Geologie des Tyrrenis Gebietes. Abhandlungen der Gesellschaft der 

Wissenschaft zu Göttingen, Mathematisch–Physikalische Klasse III F, H. 3:1-124.
Terfelt, F. (2003). Upper Cambrian trilobite biostratigraphy and taphonomy at Kakeled on 

Kinnekulle, Västergötland, Sweden. Acta Palaeontologica Polonica 48 (3):409-416.
Thomas, A. T. & Holloway, D. J. (1988). Classification and phylogeny of the trilobite Order 

Lichida. Philosophical Transactions of the Royal Society of London, Series B: Biological 
Sciences. 321(1205):179-262.

Tripp, R. P. & Evitt, W. R. (1981). Silicifield Lichidae (Trilobita) from the Middle Ordovician of 
Virginia. Geological. Magazine 118:665-677.

Vai, G. B., Francavilla F., Ferrari A. & Contarini M. T. (1980). La sezione del Monte Carnizza 
(Carbonifero superiore, Alpi Carniche). Memorie della Società Geologica Italiana 20:267-
276.

Van Viersen, A. P. (2008). First record of the odontopleurid trilobite Koneprusia from the lower 
Eifelian of Vireux-Molhain (Northern France), with remarks on the associated trilobite 
fauna. Geologica Belgica 11:83-91.

Van Viersen, A. P. & Prescher, H. (2008). Devonian proetidae (Trilobita) from the Ardennes Massif 
(Belgium, N. France) and the Eifel Hills (W. Germany). In E. Steurbaut, J. W. M. Jagt & E. 
A. Jagtyazykova (Eds.), Annie V. Dhondt Memorial Volume. Bulletin de l’Institut Royal des 
Sciences Naturelles de Belgique, Sciences de la Terre 78:9-29.

Venturini, C. (2002). La sequenza Permo-Carbonifera. In: Alpi e Prealpi Carniche e Giulie. Friuli 
Venezia-Giulia, Be-Ma, a cura della Società Geologica Italiana, pp. 31-37.

Vinassa De Regny, P. (1927). Fossili Ordoviciani Sardi. Parte I. Memorie della Regia Accademia 
Nazionale dei Lincei, Classe di Scienze Fisiche 6(2):437-496.

Walcott, C.D. (1876). Preliminary notice of the discovery of the remains of the natatory and 
brachial appendages of trilobites. advanced print. Dec. 1876. 28th Annual Report New York 
State Museum Natural History, 1879:89-92.

Walcott, C. D. (1908). Cambrian geology and paleontology, N°2, Cambrian trilobites. Smithsonian 
Misc. Coll. (Washington) 53:13-52

Walcott, C. D. (1912). Cambrian geology and paleontology, II, Middle Cambrian Branchiopoda, 
Malacostraca, Trilobita and Merostomata. Smithsonian Miscellaneous Collections 57:146-
228.

References



 473

Whittington, H. B. (1963). Middle Ordovician trilobites from Lower Head, western Newfoundland. 
Bulletin of the Museum of Comparative Zoology 129:1-118.

Whittington, H. B. (1965). Platycoryphe, an Ordovician homalonotid trilobite. Journal of 
Paleontology 39:487-491.

Whittington, H. B. (1980). The significance of the fauna of the Burgess Shale, Middle Cambrian, 
British Columbia. Proceedings of the Geologists’ Association 91:127-148.

Whittington, H. B. (1985). The Burgess Shale. New Haven, CT: Yale University Press, 168p.
Whittington, H. B. (2002). Lichidae (Trilobita): Morphology and classification. Journal of 

Paleontology 76(2):306-320.
Whittington, H. B. & Evitt, W. R. (1953). Silicified Middle Ordovician trilobites. Geological 

Society of America Memoir 59:1-137.
Whittington, H. B. & Hughes, C. P. (1972). Ordovician geography and faunal provinces deduced 

from trilobite distribution. Philosophical Transactions of the Royal Society of London 
B263:235-78.

Whittington, H. B. & Wilmot, N. V. (1997). Microstructure and sculpture of the exoskeletal cuticle. 
In H. B. Whittington, et al. (Eds.), Treatise on Invertebrate Paleontology: Part O (Revised), 
Trilobita: Introduction, Order Agnostida, Order Redlichiida—Volume 1. New York: The 
Geological Society of America and Lawrence, KS: The University of Kansas, pp. 74-84.

Whittington, H. B. et al. (1997). Treatise on Invertebrate Paleontology: Part O (Revised), Trilobita:. 
Introduction, Order Agnostida, Order Redlichiida—Volume 1. New York: The Geological 
Society of America and Lawrence, KS: The University of Kansas, 530p.

Wilmot, N. V. (1990). Biomechanics of trilobite exoskeletons. Palaeontology 33:749-768.
Zhang, W. T. & Hou, X-G. (1985). Preliminary notes on the occurrence of the unusual trilobite 

Naraoia in Asia. Acta Palaeontologica Sinica 24:591-595.
Zhang, W. T., Lu, Y. H., Zhu, Z. L, Qian, Y. Y, Lin, H. L, Zhou, Z. Y, Zhang, S. G. & Yuan, J. L 

(1980). Cambrian trilobite faunas of Southwestern China. Palaeontologica Sinica 159:1-
497.

Zhang, X. & Clarkson, E. N. K. (1990). The eyes of lower Cambrian eodiscid trilobites. 
Palaeontology 33:911-932.

Zhang, X.-L., Shu, D-G. & Erwin, D. H. (2007). Cambrian naraoiids (Arthropoda): Morphology, 
ontogeny, systematics, and evolutionary relationships. Paleontological Society Memoir 
68:1-52.

Zhao, Y. L., Yang, R. D., Yuan, J. L., Zhu, M. Y. Quo, Q. J., Yang X. L. & Tai, T. S. (2001). 
Balang, Guizhou Province-Cambrian stratigraphy at Balang, Guizhou Province, China: 
Candidate section for a global unnamed series and stratotype section for the Taijiangian 
stage. Palaeoworld 13:189-208.

Zhao, F., Caron, J.-B., Hu, S. & Zhu, M. (2009). Quantitative analysis of taphofacies and 
paleocommunities in the early cambrian chengjiang lagerstatte. Palaios 24:826-839.

References



 474 474

Drotops armatus
Lower to Middle Devonian - Morocco

(BPM coll.)



 475General Index

A
Abadiella  26
Acadolenus snajdri  251
Acadoparadoxides briareus  225, 226, 

227, 228, 229
Acadoparadoxides sirokyi  246
Acanthopleurella  79, 98
Acanthopleurella stipulae  13
Acanthopyge consanguinea  85, 364
Acanthopyge  62, 63, 385
Acastava cf. schmidti  421
Acastidae  180
ACASTOIDEA  177, 180
Acastoides  427
Achatella achates  339
Acidaspides praecurrens  174
Acidaspis  83
Acidaspis jessi  107
Acidaspis kuckersiana  173, 317
Acrocephalitidae  201
Acropyge weggeni  132
AGNOSTIDA  161
Agnostidae  162
AGNOSTINA  162
Agnostoidea  162
Agnostotes  279
Agnostus  36, 42, 161
Agnostus pisiformis  72, 73, 101
Agraulidae  203
Agraulos  138, 139
Agraulos ceticephalus  203, 251
Ahrdorf Formation - Flesten Member  

404
Albertella  224
Alcymene  83
Aldonaia ornata  203
Aldonaiidae  203
Allolichas halli  350
Alokistocarella  63, 202, 237
Alokistocaridae  201
Alsataspididae  196
Altiocculus drumensis  70, 256
Altiocculus harrisi  254
Amecephalus idahoense  237
Amecephalus laticaudum  238
Amecephalus packi  237
Amecephalus piochensis  240
Ameropiltonia lauradanae  437
Ammagnostidae  162
Ammagnostus laiwuensis  162, 264
Amphilichas cf. A. conifrons  336
Amphilichas cornutus  336
Amplectobelua  88
Amplectobelua symbrachiata  218
Amplifallotaspis  26

Ampyx  36, 145, 196
Ampyx cf. priscus  121, 196, 287
Ampyx nasutus  57, 196, 315
Andegavia  57, 400
Andrarinidae  193
Anisopyge  131
Anomalocaris  103, 258
Anomalocaris saron  88
Anomocare  191
Anomocarellidae  191
Anomocaridae  191
Anomocarioides  191
ANOMOCAROIDEA  189, 191
Anopolenus cf. henrici  139
Antagmidae  201
Antatlasia  26
antennae  72
Apatokephalus  292
Araiopleura  196, 197
Arapahoia spatulata  264
Archaeaspinus  18, 24
Archaeaspis  26
Archegonus (Laevibole) laevicauda  

441, 442
Archegonus (Phillibole) cauliquercus  

441
Archegonus (Phillibole) nehdenensis  

442, 443
Archegonus (Phillibole) polleni  441
Arctinurus  172
Arctinurus boltoni  63, 67, 74, 356
Arthrorhachis tarda  144
Asaphellus  121, 145, 144, 287
Asaphellus cf. fezouataensis  287
Asaphellus stubbsi  289
Asaphellus toledanus  301
ASAPHIDA  189
Asaphidae  192
Asaphiscidae  201
Asaphiscus  201
Asaphiscus wheeleri  202, 254, 255
ASAPHOIDEA  189, 192
Asaphoidichnus  114
Asaphopsoides  194
Asaphus  35, 108
Asaphus delphinus  315
Asaphus expansus  42, 45
Asaphus holmi  316
Asaphus kowalewskii  48, 103, 316
Asaphus lepidurus  52
Asaphus platyurus  315
Asaphus punctatus  315, 325
Asaphus raniceps  36, 44, 315
Asaphus robustus  315
Asteropyge  72, 75
Asteropyge comes  405

Asteropyge longispina  9, 405
Asteropyge pruemensis  421
Asteropyge punctata  415
Athabaskia bithus  169, 238
Atopidae  201
Aulacopleura  98, 187
Aulacopleura konincki  109, 187
Aulacopleuridae  187
AULACOPLEUROIDEA  184, 187
Auritama  191
Auritamiidae  194
Austerops smoothops  394
autapomorphies  10
Avalon explosion  22, 86

B
Bailiella  60, 138
Bailiella cf. levyi  139
Balcoracania  166
Balcoracania dailyi  55, 120
Balizoma  146
Balnibarbi  98, 204
Barrandeops forteyi  394
Barrandeops granulops  395
Barrandeops ovatus  393
Barrandeops  393
Basilicus (Basilicus) vidali  289
Bathycheilidae  176
Bathycheilus  176
Bathycheilus castilianus  301
Bathynotus kueichowensis  232
Bathyuridae  188
Bathyuriscus  258
Bathyuriscus rotundatus  188
Bathyuriscus wasatchensis  80, 241
BATHYUROIDEA  184, 188
Bauplan  29
Bavarilla  176
Bavarillidae  176
Beckwithia typa  274, 277
Beecher’s Trilobite Bed  330
Belenopyge branikensis  389
Belgibole abruptirhachis  153
Bellacartwrightia calliteles  63, 180, 

430, 431
Bigotina  26
Bigotinidae  203
Black Cat Mountain  363
Blackwelderia sinensis  174
blindness  50
Bobcaygeon Formation  327
Boedaspis ensifer  57, 173, 317
Bohemilla  194
Bohemillidae  194
Bohemoharpes  83
Bohemoharpes acuminatus  84, 206, 
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361
Bojoscutellum campaniferum  44
Bolaspidella  202, 259
Bolaspidella housensis  255
Bolaspididae  201
Bolbineossia dictyosa  77
Bollandia globiceps  186, 434, 435
Bonnia  26
Bornemannaspis solitaria  137
Bouleia dagincourti  376
Bowmania americana  38
Brachyaspidion microps  256
Brachyaspidion sulcatum  255
Brachymetopidae  187
Brachymetopus  131, 187
Bradyfallotaspis  26
Breizhops bigranulosus  422
Breviscutellum  367
Bristolia bristolensis  165, 221
Bristolia fragilis  II, 223
Bristolia insolens  II, 221, 224
Bristolia mohavensis  63, 221
Buenaspis  18, 207
Buenaspis forteyi  207
Bulaiaspis  161
Bumastoides holei  52, 63, 99, 338, 

344
Bumastoides porrectus  338
Bumastus  98, 167, 168
Bumastus ioxus  357
Bundenbachia beneckei  374
Burlingia ovata  232
Burmeisterella armata  94, 372

C
Cabellero Formation  436
caesura  44
Calcaire de Tournai  433
Calmoniidae  180
Calodiscidae  163
Calodiscus foveolatus  138
Calycoscutellum  168
Calymene  83, 152
Calymene neotuberculata  360, 361
Calymene breviceps  10, 123
Calymenella boisseli  143, 145, 148
Calymene niagarensis  357
Calymene polgari  107
Calymene tuberculata  84, 359, 360
Calymenidae  176
CALYMENINA  175, 176
Calymenoidea  176
Calyptaulax callicephalus  341
Cambroinyoella  26
Cambropallas telesto  225, 227
Cameraceras  90
Cambrian explosion  21, 24, 215 
Canadaspis  18
Carbonocoryphe suprahercynica  153

Carbonocoryphe (Winterbergia) supra-
hercynica  153

Carolinites  100, 108, 184, 188
Carrara Formation  220
Caryocaris  142
Cedaria minor  92, 264, 266
Cedariidae  201
Cedarina schachti  57, 61, 266, 267
Celmidae  188
Celmus  188
cephalic spines  38
cephalon  29, 35
Cephalopyge notabilis  225, 229
Ceratarges  57, 397
Ceratarges armatus  407
Ceratarges berolinensis  406
Ceratiocaris  112, 142, 146
Ceratonurus  364, 365, 397
Ceratopyge  192
Ceratopygidae  192
Ceraurinus icarus  350
Ceraurinus marginatus  328
Ceraurus  118, 181, 340
Ceraurus globulobatus  40, 328
Ceraurus pleurexanthemus  34, 335, 

339, 344
cerci  72
Cernuolimbus cf. pegakanthodes  191, 

279
Chagrinichnites brooksi  112
Chagrinichnites osgoodi  112
Chancelloria  258
Chancia ebdome  238
Changshaniidae  201
Chasmops praecurrens  317
Chaunoproetus  153
Cheilocephalidae  170
Cheiropyge  184
Cheiropyge koizumii  132
Cheiruridae  181
CHEIRURINA  175, 181
Cheiruroidea  181
Cheiruroididae  169
Cheirurus  147
Cheirurus (Crotalocephalus) gaertneri  

147
Cheloniellon calmani  371
Chenghuiidae  169
Chengkouiidae  203
Chlustinia keyserlingi  347
Choia  258
Chotecops ferdinandi  72, 371, 372, 

373
Choubertella  26
Cincinnatian Series  349
circulatory system  74
clade Arachnata  208
clades  10
cladograms  11

Clarkeia  129
Clavagnostidae  162
Cliffia cf. lataegenae  279
Cloudina  86, 87
coaptation  60
Colpocoryphe  289
Colpocoryphe bohemica  79
Colpocoryphe rouaulti  176, 311
Colpocoryphe thorali  301
Coltraneia  386
Comptonaspis  437, 438
Comptonaspis swallowi  437
Comura  57, 94
Comura bultyncki  94, 95, 386
Condylopyge eli  230
Condylopygoidea  162
Conocoryphe  42, 98, 138, 201
Conocoryphe cf. brevifrons  139
Conocoryphe cirina  99, 249, 250
Conocoryphe sulzeri  109, 201, 249
Conocoryphidae  201
Conokephalinidae  201
Conomedusites lobatus  25
Conophillipsia  131
Cooselidae  201
Coosella  52, 63, 92, 201, 202, 265, 

266, 271
Coosia  201
Cordania  187
Cordania falcata  187, 365, 366
Cordania wessmani  365
cornea  43
Cornuproetus  416
Cornuproetus beecheri  330, 331
Cornuproetus cornutus cornutus  405, 

406, 416
Coronocephalus  129, 181
Corrugatagnostus  161
CORYNEXOCHIDA  167
Corynexochidae  169
CORYNEXOCHINA  167, 169
Corynexochoidea  169
Corynexochus latus  138
Corynexochus sardous  138
Coscinocyathus  137
Crepicephalidae  201
Cricocosmia jinningensis  219
Cromus  146
Crotalocephalina gibbus  63, 181, 397
Crozonaspis kerfornei  10
Crozonaspis morenensis  311
Crozonaspis struvei  46, 47, 302
Cruziana  111, 113
Cruziana omanica, VI
Cruziana polaris  112
Cruziana semiplicata  112, 115
Cryphaeoides rostratus  377
Cryptolithus  36, 42, 103, 196
Cryptolithus bellulus  330, 331
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Cryptolithus tesselatus  110, 350
Ctenocephalus  138
Ctenocephalus coronatus  250
Ctenocephalus (Harttella) cf. terrano-

vicus  139
Ctenopyge  43, 204
Cummingella belisama belisama  434
cuticle  29
Cyanorus singularis  22
Cybele  52, 317
Cybele bellatula  48, 61, 316
Cybeloides plana  329
Cybelurus  77
Cyclocoeloma tuberculata  56
Cyclopyge  98, 100, 102, 195
Cyclopyge marginata  144
Cyclopygidae  195
CYCLOPYGOIDEA  189, 195
Cyphaspis  57, 187, 422, 387
Cyphaspis balanops  407
Cyphaspis carrolli  366
Cyphaspis ceratophthalmus  407, 428
Cyphaspis gaultieri  422
Cyrtometopella  318
Cyrtometopus clavifrons  318
Cyrtometopus sembnitzkii  318, 319

D
Daguinaspis  18, 26
Dalmanites  38
Dalmanites lamarmorae  135, 142
Dalmanites limulurus  179, 356, 357
Dalmanites meneghiniana  142
Dalmanitidae  179
Dalmanitina  152
Dalmanitina (Dalmanitina) acuta  143
Dalmanitina socialis  47, 119
DALMANITOIDEA  177, 179
Damesella paronai  174
Damesellidae  174
DAMESELLOIDEA  171, 174
Dawsonia  138
Deanaspis goldfussi fluminensis  143, 

148
Deanaspis ?novaresei  150
Dechenella daumeriesi  68, 417
Dechenella verneuili  417
Declivolithus aff. alfredi  347
Degamella  97, 99, 100, 102
Degamella nuda  195
Deiracephalus aster  II, 57, 80, 265
Delgadella  26
Deltacephalaspis magister  377
Densonella semele  92
Diacalymene  357
Diacanthaspis (Acanthalomina) 

minuta  173
Diacanthaspis parvula  343
Diademaproetus  418

Diademaproetus holzapfeli  427
Diademaproetus praecursor  186
Diagonella  258
Diaphanometopidae  179
Dicanthopyge  80, 279
Diceratocephalidae  201
Dickinsonia  18
Dicranopeltis nereus  357
Dicranopeltis ubaldoi  143
Dicranurus  173
Dicranurus hamatus elegantus  57, 

368
Dicranurus menghii  143
Dicranurus monstrosus  57, 398
Dikelocephalidae  193
DIKELOCEPHALOIDEA  193
Dikelocephalus  193
Dikelocephalus gracilis  193
Dikelokephalina  292
Dikelokephalinidae  191
DIKELOKEPHALOIDEA  189
Dimeropyge  184
Dimeropygidae  188
Dinesidae  169
Dionide  36, 197
Dionide mareki  301, 311
Dionididae  196
Diplagnostidae  162
Diplagnostus  138
Dipleura dekayi  176, 378
Diplichnites  111, 113
Ditomopyge  131
Ditomopyge fatmii  132
diverticula  208
Dohmiella  418
Dohmiella dewildei  418
Dokimokephalidae  201
Dolerolenus  166
Dolerolenus bifidus  140
Dolerolenus courtessolei  140
Dolerolenus longioculatus  137
Dolerolenus zoppii  135, 140
Dolichometopidae  169
domes and nodes  66
domicilium  77
Doryagnostidae  162
Dorypyge  138
Dorypygidae  169
doublet lens  46
doublure  35
Drepanura  174
Drepanura premesnili  174
Dresbachia amata  266, 277
Dreyfussina exophtalma  143, 145
Dreyfussina struvei  145
Drotops armatus  57, 178, 388, 474
Drotops megalomanicus  46
Ductina ductifrons  178
durophagy  89

Duslia insignis  295

E
Eccaparadoxides pusillus  244, 247
Eccaparadoxides rohanovicus  245
Eccoptochile almadenensis  303, 311, 

312
Eccoptochile impedita  143
Eccoptochile tumifrons  145
ecdysis  79
Ectillaenus  167
Ectillaenus giganteus  302, 311, 312
Edelsteinaspidae  169
Ediacara  21
effacement  98, 189
Eldonia eumorpha  219
Eldonia  295
Eldredgeops rana  47, 61, 78, 80, 430, 

431
Eldredgeops rana crassituberculata  

29, 52
Elkanaspis  194
Ellipsocephalidae  203
ELLIPSOCEPHALOIDEA  200, 203
Ellipsocephalus  42, 60, 98
Ellipsocephalus hoffi  203, 245, 250, 

251
Ellipsocephalus vetustus  251
Elrathia  60, 98, 199, 258
Elrathia kingii  92, 162, 198, 253, 254, 

456
Elvinia roemeri  280
Elviniidae  201
Emeraldella  18, 274, 276
Emmrichellidae  201
Emuella  166
Emuelloidea  166
Enantiaspis enantiopa  137, 140
Encrinuraspis  83
Encrinuraspis beaumonti  83
Encrinuridae  181
Encrinuroides vigilans  328
Encrinurus  152
Encrinurus macourus  359
endopod  72, 115
enrollment  60
Entomaspididae  205
Entomaspis  205
Eodalmanitina destombesi  303
Eodiscidae  163
EODISCINA  163
Eodiscoidea  163
Eodrevermannia  147, 151
Eofallotaspis  26
Eoharpes  205
Eoharpes cristatus  303
Eohomalonotus  288
Eoredlichia  106, 137
Eoredlichia intermedia  73, 216
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epichnia  111
epipodite  72
Erbenochile erbeni  48, 49, 180, 388
Esmeraldina  26
Estaingiidae  203
Estoniops exilis  318
Eudolatites flavus  143
Eudolatites  347
Eulomidae  201
Eurekiidae  193
Eurycare  204
evolution of the visual apparatus  49
exopod  72, 115
exuviation (molting)  79
eyes  42

abathochroal  48
holochroal  43
schizochroal  45

eye socle  42

F
FALLOTASPIDOIDEA  165
Fallotaspis  26, 60
Fallotaspis cf. typica  165
feeding  106
Fillmore Formation  296
filter feeders  109
fixigenae  35
Flexicalymene  81, 83
Flexicalymene granulosa  351
Flexicalymene meeki  61, 112, 176, 

352
Flexicalymene ouzregui  105, 348
Flexicalymene retrorsa  351
Flexicalymene senaria  34, 335, 343, 

344
Fordinia perfecta  271
Fortiforceps  89
Foulonia  289, 291
Francovichia branisi  379
Fritzaspis  25, 26
“functional” deformities  94
functional morphology of the eyes  48
Furca  18, 293
Furca bohemica  293
Furca mauretanica  293
Furca pilosa  293
Furcaster paleozoicus  374
Fuxianhuia protensa  218

G
Gabriceraurus dentatus  181, 328, 329
Gabriellus  165
ganglia  74
Geesops schlotheimi  408, 409, 422
Geesops sparsinodosus gallicus  415
Gemelloides delasernai  378
genal spines  38

metafixigenal  38

metagenal  38
metalibrigenal  38
profixigenal  38
progenal spines  38
prolibrigenal  38

Genevievella granulata  85, 267, 271
Geragnostus  128, 145
Gerasaphes ulrichana  341
Gerastos  52
Gerastos catervus  415
Gerastos cf. doernbergensis  427
Gerastos cultrijugati  419, 420
Gerastos cuvieri  405, 409, 423
Gerastos granulosus  410
Gerastos prox lessensis  419
Gerastos tuberculatos marocensis  186
Germaropyge germari  249
Giordanella meneghinii  137
Giordanella vincii  140
glabella  35
glabellar furrows  35
glabellar lobes  35
Glaphuridae  188
Glossopleura  63, 239
Glossopleura bion  52, 239
Glossopleura gigantea  92, 239, 241
Glossopleura packi  241
Glyptagnostidae  162
gnathobases  72, 90, 106
Goldius  168
Goldius goolaertsi  416
Goldius grafi  406
Gondwanaspis  173
Goniotelus  186, 188
Grandinasus  26
Granolenus  26
Griffithidella doris  439
Griffithides acanthiceps  107
Grinnellaspis (Actinopeltis) globosus  

346
Gudralisium lindlarense  423

H
habitat and way of life  100

benthic species  103
pelagic species  100
planktonic species  101

Hallucigenia  85
Hamatolenus (Hamatolenus) vincenti  

225, 228
Hamatolenus (H.) marocanus  229
Hammatocnemidae  181
Hapalopleura  196
Haragan & Bois D’Arc Formation  363
Harpes  69, 147, 152, 206, 389, 403
Harpes macrocephalus  423
HARPETIDA  205
Harpetidae  205
Harpetina  205

Harpides  70, 205, 206, 292
Harpides plautini  206, 319
Harpididae  205
Hebediscidae  163
Hebediscina sardoa  136
Hedinaspis canadensis  279
Helianthaster rhenanus  374
Heliomedusa minuta  219
Helioproetus  153
Heliopyge helios  424
Heliopyge troaonensis  423
Helmetia  209
Helmetia expansa  209
Helmetiidae  208
Hemse marl  358
Hemiarges  343
Hemirhodon amplipyge  260
Hibbertia brevigena  148
Holanshaniidae  201
holaspis  78
Hollardops mesocristata  389
Holocephalinidae  201
Holotrachelidae  188
Homalonotidae  176
homeomorphism  97
homologies  10
Hoplolichas plautini  57, 67, 320
Hoplolichoides conicotuberculatus  

320
Housia  191, 279
Housia ?vacuna  280
Housiidae  191
Huemacaspis  143
Hungaiidae  191, 194
Hungioides bohemicus arouquensis  

308
Hunsrück Slate  371
Huntoniatonia  38
Huntoniatonia huntonensis  179, 367
Huntoniatonia lingulifer  367
Huntoniatonia oklahomae  366
Hupeidiscus  26
Hupetina antiqua  25
Hurdia victoria  88
Hydrocephalus carens  166, 247
Hydrocephalus mandiki  245
Hydrocephalus minor  244, 247
Hyolites  121
Hypagnostus parvifrons  63, 162, 252
hypichnia  111
Hypodicranotus  194
Hypodicranotus striatulus  107, 341
hypostome

conterminant  40
impendent  40
morphology  39
natant  40

I
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Ichnofossils  111
Ichnusa cocozzai  144
Idahoiidae  194
Iglesiella ichnusae  135, 136
Ignotogregatidae  201
Illaenidae  168
ILLAENINA  167, 168
Illaenoidea  168
Illaenopsis  98
Illaenula struvei  426
Illaenuridae  170
Illaenus  98
Illaenus creber  145
Illaenus dalmani  321
Illaenus incisus  105, 168, 321
Illaenus insignis  168, 357
Illaenus sarsi  168
Illaenus schmidti  320
Illaenus tauricornis  320
Inouyiidae  201
inquilinism  83
intralensar bowl  46
intralensar sclera  45
intrascleral membrane  45
Irvingella  280
Isabelinia glabrata  304, 311, 313
Isocolidae  201
Isopodichnus  112
Isoteloides flexus  297
Isotelus  83, 118
Isotelus brachycephalus  352
Isotelus gigas  10, 52, 68, 107, 335, 

342, 344
Isotelus iowensis  62
Isotelus mafritzi  328
Isotelus maximus  61, 352, 353
Isotelus rex  13
Isotelus walcotti  343

J
Jakutidae  169
Jakutus primigenius  169
Jegorovaia  196, 197
Jenkinsonia varga  256
Jince Formation  243
Jincella  138, 139
Jincella convexa  139
Jincella prantli  139
Judomia  26

K
Kainellidae  194
Kaolishaniella  170
Kaolishaniidae  170
Kathwaia capitorosa  132
Kayserops  415, 424
Kayserops daleidensis  423
Kettneraspis  171, 425
Kettneraspis elliptica  413

Kettneraspis seiberti  426
Kettneraspis williamsi  57, 99, 369, 

456
Kingaspidoides  229
Kingaspidoides cf. angustigena  229
Kingaspidoides laetus  225
Kingaspis maroccana  229
Kingstoniidae  201
Kjerulfia  60
Kleptothule rasmusseni  24
Kochina vestita  62, 77, 79, 239
Koldinioidia  139
Kolihapeltis  57, 168
Kolihapeltis rabatensis  399
Komaspididae  201
Koneprusia  57, 397, 428
Koneprusia lukiana  410
Konservat-Lagerstätten  71
Kootenia  63, 169, 240, 254, 260, 452
Kootenia spencei  240, 458, 459
Ktaoua Formation  345
Kuamaia lata  211
Kuanyangia pustulosa  217

L
Labiostria  281
Labiostria westropi  281
Lachnostoma latucelsum  62, 297
Laethoprusia  367, 369
Laggania cambria  88
Lake Valley  436
Langston Formation  236
Latham Shale  220
Latoucheia (L.) cf. epichara  229
Leanchoilia  103
Lecanopygidae  170, 188
Lehua  290
Lehua corbachoi  290
Lehua ponti  57, 290
Lehua velai  290
Lehua vinculum  290
Leiostegidae  170
LEIOSTEGIINA  167, 170
Leiostegioidea  170
Lejopyge  98
Lemdadella  26
Leningradites longispinus  322
lens structure  46
Leonaspis  98, 104, 147, 391
Leonaspis deflexa  104
Leptoplastinae  204
Leptoplastus  43, 204
Lermontovia  98, 203
Leviceraurus mammilloides  328
librigenae  35
LIBRISTOMA  182
Lichakephalidae  172
Lichas  172
Lichas barcai  145

Lichas vinassai  143
LICHIDA  171
Lichidae  172
LICHOIDEA  171, 172
Limulus polyphemus  90, 100, 120
Lingulocaris  142
Liobole  153
Liobole abducta  153
Liobole finitima  153
Liobole glabroides  153
Liobole (Panibole) subaequalis stania  

153
Liobole subaequalis  153
Liobolina  153
Liobolina nebulosa  442
Liolophops sublevatus  426
Liosolenopleura serventi  139
lirae  70
Lisaniidae  201
Litavkaspis rejkovicensis  250
Liwia  18
Liwia convexa  207
Liwiidae  207, 208
Llanoaspididae  201
Lloydolithus lloydi  197
Lobocephalina emmrichi  248
Lobopyge  424
Lochkovella deckeri  46, 52, 99, 178, 

369, 370
Lochkovella misera  147
Loganellidae  193
Loganellus  194
Loganopeltidae  205
Lonchocephalidae  201
Lonchocephalus plena  99, 267
Lonchodomas  196
Lonchodomas aff. pennatus  10
Longduiidae  169
Lorenzellidae  201

M
Macrobole  153
macropleurae  55
macropyge  139
maculae  39, 49
Maladioidella cf. colcheni  112, 139
Malungia laevigata  216
Malvinella buddeae  378
Mansuyia  170
Mapaniidae  201
Marble Mountains  220
Maritimella rara  207
Marjumia typa  260
Marjumiidae  201
Marrella  18, 103, 234
Marrella splendens  72, 73
Marrolithus bureaui  197
Maryvillia  201
Marywadea ovata  22
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Maurotarion axitiosum  370
Maurotarion legrandi  378
McKay Group  278
Meadowtownella trentonensis  340
median tubercle  35
Megalaspidella  192
Megistaspidella triangularis  63, 322
Megistaspis nericus  192
Megitaspis (Ekeraspis) hammondi 288
Menomonia  201
Menomonia semele  267
Menomoniidae  201
Menoparia  194
meraspis  78
Merceriella  86
Mesonacis  278
Metacanthina barrandei  391
Metacanthina issoumourensis  385
Metacryphaeus (Eldredgeia) venustus  

380
Metacryphaeus giganteus  379
Metadoxides armatus  137, 140
Metagnostidae  162
metameres  78
Meteoraspis dis  92, 202, 268
Metopolichas cf. platyrhinus  172
Metopolichas huebneri  39, 63, 321
Mexicella  98
Micragnostus cf. haudei  139
Microparia  100
Microphillipsia tetraptera  155
Mimetaster  18
Mimetaster hexagonalis  72, 73, 371, 

374
miomerid  55
Miraspis  98
Misszhouia  18
Misszhouia longicaudata  207, 208
Modocia  256, 258, 268, 270
Modocia brevispina  256
Modocia laevinucha  259
Modocia typicalis  92, 202, 259, 260
monophyletic  10
Montezumaspis  26
Morgatia cf. primitiva  311
Morgatia hupei  309
Morocconites malladoides  392
Morocops struvei  393
morphotypes  97

atheloptic species  98
illaenomorphs  98
miniaturization  98
olenimorphs  98
pelagic species  97
phacomorphs  97
species with cephalic perforations  98
species with marginal cephalic spines  

98
Mrakibina cattoi  389

Mucronaspis mucronata mucronata  
144

Myopsolenites boutiouiti  166, 225, 
228

N
Nahecaris stuertzi  371
Namaqualand  21
Namuropyge  187
Nanillaenus americanus  337
Nankinolithus granulatus  144
Naraoia  89, 103, 106
Naraoia bertiensis  18, 207
Naraoia compacta  18, 207, 234
Naraoia spinifer  18
Naraoia spinosa  18, 207, 208
Naraoiidae  207, 208
Nautilus  90
Nebidella limbata  137
NEKTASPIDA  18, 207
Neocobboldia  48
Neometacanthus  421
Neometacanthus stellifer  411
Neoproetus verrucosus  156
neoteny  11
Nepeidae  201
Neseuretinus turcicus  145, 148
Neseuretus avus  304
Neseuretus (Neseuretus) tristani tardus  

10
Neseuretus tristani  305, 311
Nevadia  26
Nevadia weeksi  165
Newfoundland  21
Nileidae  195
Nileus  35
Nileus armadillo  195, 322
Niobella  145
Niobella cf. primaeva  139
Niobella lindstroemi  323
Niobe schmidti  322
Nobiliasaphus  145
Nobiliasaphus delessei  304
Nobiliasaphus nobilis  143, 306, 311
nomen

dubium  11
novum  11
nudum  11
oblitum  11

Norwoodia  40, 201, 270, 271
Norwoodiidae  201
notches  60
Novakella  100, 195
Nunnaspis stitti  438, 439
Nyterops hollandi  67, 420
Nyterops nyter  419, 420

O
occipital ring  35

Odontopleura  98
ODONTOPLEURIDA  171
Odontopleuridae  173
ODONTOPLEUROIDEA  171, 173
Ogyginus  145, 306
Ogyginus armoricanus  116
Ogyginus corndensis corndensis  52
Ogyginus forteyi  122, 307
Ogyginus forteyi hammondi  288
Ogygiocaris  35, 192
Ogygopsidae  169
Ogygopsis typicalis  241
Ohleum cf. eurydice  426
Oinochoe  172
Olekmaspis  203
OLENELLINA  164, 165
OLENELLOIDEA  165
Olenellus cf. transitans  222
Olenellus clarki  123, 224
Olenellus fremonti  57, 222
Olenellus gilberti  223
Olenellus nevadensis  221, 223
Olenellus schucherti  278
Olenellus terminatus  223
Olenidae  204
OLENINA  198, 204
Oleninae  204
Olenoides  103, 106, 255, 257, 258, 

272
Olenoides inflatus  262, 496
Olenoides nevadensis  254, 257
Olenoides paraptus  232
Olenoides pugio  262
Olenoides serratus  72, 76, 169
Olenoides superbus  52, 63, 92, 99, 

261, 262
Olenus  43, 98
Olenus truncatus  109
Olenus wahlenbergi  109
Onchonotellus  139
Onchonotopsidae  201
Onnia  69, 99, 348
ontogenesis  77
Opabinia  103
Opipeuter  42, 97, 100
Opipeuteridae  194
opisthothorax  55
Opsidiscus  48
Ordosiidae  170
Ornamentaspis usitata  225
Orometopidae  196
Oryctocephalidae  169
Oryctocephalus  169
Oryctocephalus indicus  233
Orygmaspis contracta  281
Orygmaspis sp., Type 1  282
Orygmaspis sp., Type 2  281
Orygmaspis sp., Type 3  282
Orygmaspis sp., Type 4  282
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Orygmaspis sp., Type 5  282
osmolska cavities  32
Otarion  184, 187
Otarionella  387
Otarion oceanicum  425

P
Paciphacops  370
Paciphacops campbelli  46, 370
Paciphacops orurensis  381
paedogenesis  11
paedomorphosis  11
Pagetia  48, 161
Pagetia cf. P. significans  163, 233
Pagetiidae  163
Pagodia  139
Pagodiidae  170
Palaeolenidae  203
Palmettaspis  26
palpebral suture  42
Pandaspinapyga  323
Panderia  41
Panderia triquetra  323
Panderidae  168
Panlongia spinosa  209, 210
Panlongia tetranudosa  209
Papyriaspididae  201
Parabarrandia  97
Parabbarrandia cf. crassa  311
Parablackwelderia luensis  48
Parabolina  204
Parabolinella  283
Parabolinella bolbifrons  77
Parabolinoididae  191
Paraceraurus exsul  63, 323
Paradamesella  174
Paradoxides  80, 138
Paradoxides (Acadoparadoxides) 

mureroensis  138
Paradoxides (Eccaparadoxides) medi-

terraneus  138, 140
Paradoxides gracilis  107, 166, 247, 

248
Paradoxidoidea  166
Parafallotaspis  26
Paralejurus hamlagdadicus  44, 70, 

390
Paralejurus  390
Paranepholenellus cf. besti  222
Paranevadella  26
Parapeytoia  89
Paraphillipsia karpinskyi  132
Paraphillipsia middlemissi  132
paraphyletic  11
Parapilekia  290
Parasolenopleura  230
Parasolenopleura cf. lemdadensis  230
Paraszechuanella  170
Pardailhania hispida  138

particle feeders  108
Parvancorina  18
Parvancorina minchami  23
Parvancorina sagitta  23
Parvancorinomorpha  18, 22
pathological deformities  85
Peachella iddingsi  222, 224
Pedinopariops  425, 427
Pedinopariops brongniarti  46, 411, 

412
Peltura  109
Pelturinae  204
Pennaia verneuili  381
Penn Dixie quarry  429
Permoproetus postcarbonarius  156
Peronopsidae  162
Peronopsis  138, 258
Peronopsis fallax  139
Peronopsis integra  162, 252
Peronopsis interstricta  162, 253, 254, 

256
Petigurus  31
PHACOPIDA  175
Phacopidae  178
Phacopidina micheli  310, 311
PHACOPINA  175, 177
PHACOPOIDEA  177, 178
Phacops imitator  46, 411, 412, 419
Phacops latifrons  46, 428
Phacops saberensis torkozensis  395
Phaetonellus  186, 390
Phaetonellus planicauda  396
Phalagnostus nudus  252
Pharostomatidae  176
phaselus stage  77
Phillipsia  131, 186
Phillipsia oehlerti  156
Phillipsia pulchella  156
Phillipsia sosiensis  156
Phillipsiidae  186
Phillipsinellidae  168
Phycodes circinatum  145
Phylacteridae  201
Phytophilaspis pergamena  210
Pilekiidae  181
Piltonia carlakertisae  438
Piltonia kuehnei  434
Pioche Formation  220
pits and depressions  68
Placoparia  60, 181
Placoparia cambriensis  308
Placoparia (Coplacoparia) tournemini  

311, 313
Placoparia  346
Placoparia tourneminei  305
plankton feeders  108
Platiscutellum cf. massai  400
Plectodiscus discoides  374
Plesiomalvinella boulei  382

pleural furrow  55
pleural lobes  29
Pleuroctenium  161
Pliomera fischeri  324
Pliomeridae  181
Pliomerops  181
point omega  36
polymerid  55
polyphyletic  10
Polypleuraspis  169
Porcellio scaber  60
Porterfieldia  109
posture  104

active  104
bumastoid  105
death  105
enrolled  60, 104
resting  104

precoxa  72
predation  85
predators and necrophages  106
preexopod  72
preglabellar field  35
Presbynileus ibexensis  297
Pricyclopyge  66, 101, 195
Pricyclopyge longicephala  66, 195
Primaspis crosotus  330
Primicaris  18
Primicaris larvaformis  23
Prionocheilus  143, 176, 311
Prionocheilus inermis  145, 148, 150
Prionocheilus mendax  308
Proarticulata  24
Proasaphiscidae  201
Proceratopyge  114, 139
Proceratopyge rectispinata  283
Prochuangia  139
PROETIDA  184
Proetidae  186
Proetina  184
PROETOIDEA  184, 186
Proetus  147, 340
Proetus granulatus  360, 361
Proetus postcarbonarius  155
Profallotaspis  26
Profallotaspis jakutensis  25
progenesis  79, 98
Proliobole podarge  153
Prosopiscidae  179
prosopon  66
protaspis  78
Proteuloma geinitzi  139
prothorax  55
Protichnites  111
Protolenidae  203
Protolenus (Protolenus) cf. densig-

ranulatus  229
Protolenus (Protolenus) pisidianus  

138
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Protopresbynileus  297
provincialism

function of climate  126
function of living depth and disper-

sion  126
Pseudoasaphinus tecticaudatus  325
Pseudobasilicus lawrowi  325
Pseudobilobites  112
Pseudocybele  61, 297
Pseudocybele altinasuta  63, 298, 299
Pseudocybele lemurei  299
Pseudogygites  91
Pseudokainella  194
Pseudomegalaspis patagiata  192
Pseudonaraoia hammanni  18
Pseudophillipsia  154, 184
Pseudophillipsia anshunensis  132
Pseudophillipsia elegans  155, 156
Pseudophillipsia gemmellaroi  156
Pseudophillipsia obtusicauda  132
Pseudophillipsia sumatrensis  132
Pseudosphaerexochus pahnschi  324
Pseudowaribole (Dushania) heisingi  

443
Pseudowaribole (Geigibole) inusitata  

153
Pseudowaribole (Geigibole) thomasi  

444
Pseudowaribole inusitata  153
Psychopyge elegans  57, 401
Psychopyge praestans  402
Psychopyge termierorum  401
Pterocephalia  41
Pterocephalia norfordi  191, 283
Pterocephalidae  191
Pteroparia coumiacensis  50
Pterygometopidae  178
Ptychagnostidae  162
Ptychagnostus  138, 258
Ptychagnostus praecurrens  162
Ptychaspididae  193
Ptychoparia  199
Ptychoparia milena  248
Ptychoparia striata  248
PTYCHOPARIIDA  198
Ptychopariidae  201
PTYCHOPARIINA  198, 200
PTYCHOPARIOIDEA  200, 201
Ptychopyge cf. angustifrons  192
Ptyocephalus yersini  297
Pudoproetus  439
pygidium  29, 62

isopygous  62
macropygous  62
micropygous  62
subisopygous  62

Q
Quadrops  94

Quadrops flexuosa  52, 93, 95, 399

R
Raaschichnus  112
rachis  29
radial lamellae  42
Radiaspis  143, 396
Radiaspis comes  410, 425
Radnoria simplex  148, 150
Raphiophoridae  196
Raphiophorus  189, 196
Raymondites  188
Redlichia  166
Redlichia takooensis  89, 166
REDLICHIIDA  164
REDLICHIINA  166
Redlichioidea  166
Reedops bronni  392
Reedops cephalotes hamlagdadianus  

391
Reedops maurulus  392
Rejkocephalus knizeki  245
Rejkocephalus rotundatus  244, 247
Remopleurides  43, 194
Remopleurides nanus  194, 326
Remopleuridoidea  189
REMOPLEURIDOIDEA  194
Repinaella  26
Resserops  166
Retamaspis melendezi  309
Rhabdinopora flabelliformis flabelli-

formis  139
Rhenops cf. anserinus  372, 373
Rhenops  75
ridges or terracing  70
Rorringtoniidae  187
rostral plate  41
rostrellum  41
Rotadiscus  295
Rusophycus  111, 113
Rusophycus dispar  107

S
Saharops bensaïdi  45, 396
Saltaspis  204
salterian

mode  80
position  80

Salterocoryphe  309, 310
Salterocoryphe salteri  176, 311
Sanctacaris  18, 89
Sao hirsuta  250
Sardaspis laticeps  137, 140
Sardaspis papillosa  137
Sardoites pillolai  143
Sardoredlichia arenivaga  137
Sardoredlichia carinata  137
Sardoredlichia frabouleti  140
Sarrabesia teichmuelleri  145, 148

Saukia  193
Saukiidae  193
Scabriscutellum  63, 168, 400
Schinderhannes bartelsi  88, 90
Schizoramia  22
Schizostylus brevicaudatus  380
Schmalenseeia fusilis  55
sculptures  66
Scutellum  425
Scutellum geesense  412
Scutellum n. sp. aff. pustulatum  400
Seleneceme  98, 128, 189, 196
Selenocoryphe platyura (nomen nu-

dum), 74, 270
Selenopeltis  171
Selenopeltis aff. kamila  311
Selenopeltis buchii  9, 57
Selenopeltis gallica  310
Selenopeltis inermis beyrichi  457
Selenopeltis longispinus  347
Selenopeltis macrophtalma  311
sensillae  31
sensory spines  56
Serrania  26
Serrania gordaensis  25
Sharyiidae  188
Shirakiellidae  170
Shumardiidae  201
Shumardoella  201
Shumardoella (Conophrys) salopiensis  

78
Sinodiscus  26
Skania  18
Skania sundbergi  23, 234
Skioldia aldna  209
Skreiaspis spinosa  245, 252
Skrejaspis brianensis  139
Solenopleuridae  201
Solenopleuropsis (Manublesia) ribeiro  

138
Solenopleuropsis (Manublesia) thorali  

138
Soomaspis  18
Soomaspis splendida  207
Spathacalymene nasuta  176
Spence Shale member  236
Spencia  241
Spencia typicalis  242
Sphaeragnostus  144
Sphaerexochus  129
Sphaerocoryphe robusta  63, 338
Sphaerophthalmus  43
Sphaerophthalmus alatus  43, 44
Sphooceras truncatum  83
spines  67
Spinibole (Coombewoodia) coddonen-

sis  444
Spriggina floundersi  22, 25
stalked eyes  48
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Staurocephalidae  181
Staurocephalus clavifrons  144, 150
Stenaster  329
Stenopilus pronus  60
sternites  74
St. Petersburg  314
structure of trilobite soft parts  71
Styginidae  168
suture

gonatoparian  36
opisthoparian  36

cedariiform  37
entomaspidiform  37
harpidiform  37
isoteliform  37
kainelliform  37
metaparian  37
ptychopariiform  37
trinucleiform  37

proparian  36
burlingiiform  37
cheiruriform  37
dalmanitiform  37

suture lines  36
perirostral  41

Svalbardichnus  112
Svalbardites  31
Sydneya  18
symbiosis in olenimorphs?  109
Symphysops  102
Symphysops armata  144, 148
symplesiomorphy  11
synapomorphies  11
Szechuanella  170

T
Tadakoustia  230
Taihungshania  145, 195
Taishunghaniidae  195
Taklamakania  196
Taklamakania europaea  148, 150
Tanganoxichnus  112
Tanglangia  89
taphonomy  117
Tariccoia  18
Tariccoia arrusensis  142, 143, 207, 

210
Tegopeltiidae  208
Telephina  97, 100, 128, 184, 188
Telephinidae  188
telopodite  72
telson  62
Tengfengiidae  201
teratological abnormalities  85
Thaleops laurentiana  337, 344
The Significance of Faunal Provincial-

ism for Paleontology  125
Thigriffides  131
thin sections  32

Thoracocare  98, 167
thoracopygon  79
thorax  29, 55
Thysanopeltis  168
Thysanopyge  192
Toernquistiidae  188
trabeculae  42
Trachomatichnites  114
Tremaglaspis cf. unite  294
Tretaspis latilimba  110
Treveropyge  385
Triadaspis bigeneris  267
Triangulaspis  26
Triarthrinae  204
Triarthrus  35, 66, 204
Triarthrus eatoni  72, 330, 75, 332, 

333, 334
Triarthrus spinosus  204
Tricrepicephalidae  201
Tricrepicephalus  201
Tricrepicephalus texanus  202, 269
trilobite morphology  28
Trimerocephalus  152
Trimerocephalus mastophthalmus  50
Trimerus  42, 98, 175
Trimerus delphinocephalus  356
Trinucleidae  196
TRINUCLEIOIDEA  189, 196
Trinucleus  36, 196
Tropidocoryphe  186
Tropidocoryphe bassei  410
Tsinaniidae  168
Tsunyidiscidae  163
Tsunyidiscus  26, 161
tubercles  66

U
Ukraine  21
Uktaspis  26
Ulugtella angelini  145
Ulugtella mediterranea  143, 145, 148
Upper Emsian and Eifelian, Northern 

Europe  414
Uralichas cf. hispanicus  311
Uralichas hispanicus tardus  172, 346
Uralichas ribeiroi  13
Uromystrum  110, 188
Utahcaris  89
Utaspis marjumensis  202, 262
Utiidae  201

V
Vachonisia  18
Vachonisia rogeri  72, 371
Valongo Formation  300
Vendia  18
Viaphacops  46, 370
Viaphacops kozlowskii  381
vincular furrows  60

Vogesina aspera  382
Vogesina lacunafera  382

W
Walliserops  94
Walliserops hammii  95, 402
Walliserops trifurcatus  38, 57, 180, 

402
Wanneria  278
Waptia ovata  219
Warburgella rugulosa canadensis  107
Waribole  153
Waribole aello  153
Waribole (Latibole) laticampa  444
Waribole richteri  153
Weberides  186
Weeksina unispina  92, 202, 268
Wenndorfia  396
Weymouthiidae  163
Wheeler Shale Formation  253
White Sea  21
Windom Shale member  429
Wiwaxia  85
Wolfartaspis cornutus  383
Wolhow river  314
Wuaniidae  201, 203
Wujiajiania  98, 109, 204, 283, 284
Wutingaspis tingi  217

X
Xandarella spectaculum  211, 218
Xandarelliidae  208
Xenasaphus devexus  82, 122, 326
Xylokorys  18

Y
Yiliangella serrae  140
Yohoia  89
Yorgia waggoneri  86
Yukoniidae  163
Yunnanaspis  166
Yunnanocephalidae  203
Yunnanocephalus  203
Yunnanocephalus yunnanensis  217

Z
Zacanthoides  242
Zacanthoides grabaui  55, 57, 242
Zacanthoides idahoensis  242
Zacanthoides typicalis  52
Zacanthoididae  169
Zeliszkella toledana  311
Zeliszkella torrubiae  310
Zetillaenus ibericus  143
Zetillaenus wahlenbergianus  150
Zlichovaspis rugosa  52, 179, 402
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Index to Named 
or Illustrated Trilobites

This index lists the genera and species of trilobites that are illustrated or discussed in this volume. 
Species are listed in alphabetical order.

We were not always able to determine the author who first officially described the species and, in those 
cases, the entry for that column has been left blank. A page number in bold face refers the reader to pho-
tographic material, while normal type corresponds to a description or other mention in the text.
The final columns on the right reports the order to which the species belongs: AGN (Agnostida), ASA 
(Asaphida), COR (Corynexochida), HAR (Harpetida), LIC (Lichida), NEK (Nektaspida), ODO (Odon-
topleurida), PHA (Phacopida), PRO (Proetida), PTY (Ptychopariida), RED (Redlichiida), UND (Unde-
termined), and  the geological period in which they lived. 
The reader is referred to Jell	&	adrain (2003) for more in-depth information. Authors’ names were 
taken from their work as well as from the Index to Organism Names (ION) site: http://www.organism-
names.com/.

Abadiella huPé,	1953	 26 RED Cam
Acadolenus snajdri faTka	&	kordule,	1980	 251 PTY Cam
Acadoparadoxides briareus geyer,	1993	 225, 226, 227, 228, 229 RED Cam
Acadoparadoxides sirokyi snaJdr,	1985	 246 RED Cam
Acanthopleurella grooM,	1902	 79, 98 PTY Ord
Acanthopleurella stipulae forTey	&	rushTon,	1980	 13 PTY Ord
Acanthopyge haWle	&	corda,	1847	 62, 63, 385 LIC Dev
Acanthopyge consanguinea clarke,	1894	 85, 364 LIC Dev
Acastava cf. schmidti richTer,	1909	 421 PHA Dev
Acastoides delo,	1935	 427 PHA Dev
Achatella achates Billings,	1860	 339 PHA Ord
Acidaspides praecurrens lerMonTova,	1951	 174 ODO Cam
Acidaspis Murchison,	1839	 83 ODO Cam
Acidaspis jessi Perry	&	chaTTerTon,	1979	 107 ODO Cam
Acidaspis kuckersiana schMidT,	1885	 173, 317 ODO Cam
Acropyge weggeni hahn	&	hahn,	1981	 132 PRO Per
Agnostotes oPik,	1963	 279 AGN Cam
Agnostus BrongniarT,	1822	 36, 42, 161 AGN Cam
Agnostus pisiformis linnaeus,	1757	 72, 73, 101 AGN Cam
Agraulos haWle	&	corda,	1847	 138, 139 PTY Cam
Agraulos ceticephalus Barrande,	1846	 203, 251 PTY Cam
Albertella WalcoTT,	1908	 224 COR Cam
Alcymene raMskold,	adrain,	edgecoMBe	&	siveTer,	1994		 83 PHA Sil
Aldonaia ornata lerMonTova,	1940	 203 PTY Cam
Allolichas halli foersTe,	1888	 350 LIC Ord
Alokistocarella resser,	1938	 63, 202, 237 PTY Cam
Altiocculus drumensis sundBerg,	1994	 70, 256 PTY Cam
Altiocculus harrisi roBison,	1971	 254 PTY Cam
Amecephalus idahoense resser,	1939	 237 PTY Cam
Amecephalus laticaudum resser,	1939	 238 PTY Cam
Amecephalus packi resser,	1935	 237 PTY Cam
Amecephalus piochensis WalcoTT,	1886	 240 PTY Cam
Ameropiltonia lauradanae BreZinski,	2000	 437 PRO Car
Ammagnostus laiwuensis lorenZ,	1906	 162, 264 AGN Cam
Amphilichas rayMond,	1905	 342 LIC Ord
Amphilichas cf. A. conifrons ruedeMann,	1916	 336 LIC Ord
Amphilichas cornutus clarke,	1894	 336 LIC Ord
Amplifallotaspis hollingsWorTh,	2007	 26 RED Cam
Ampyx dalMan,	1827	 36, 145, 196 ASA Ord
Ampyx cf. priscus Thoral,	1935		 121, 196, 287 ASA Ord
Ampyx nasutus dalMan,	1827	 57, 196, 315 ASA Ord
Andegavia kiM,	1997	 57, 400 COR Dev
Anisopyge girTy,	1908	 131 PRO Per
Anomocare hohM	&	WesTergaard,	1930	 191 ASA Cam
Anomocarioides lerMonTova,	1940	 191 ASA Cam
Anopolenus cf. henrici salTer,	1864	 139 RED Cam
Antatlasia huPe,	1953	 26 PTY Cam
Apatokephalus koBayashi,	1934	 292 ASA Ord
Araiopleura harringTon	&	leanZa,	1957	 196, 197 ASA Ord
Arapahoia spatulata Miller,	1936	 264 PTY Cam
Archaeaspis rePina,	(in	khoMenTovsky	&	rePina,	1965)	 26 RED Cam
Archegonus (Laevibole) laevicauda sarres,	1857	 441, 442 PRO Car
Archegonus (Phillibole) cauliquercus BrauckMann,	1981	 441 PRO Car
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Archegonus (Phillibole) nehdenensis hahn	&	hahn,	1969	 442,	443 PRO Car
Archegonus (Phillibole) polleni WoodWard,	1894	 441 PRO Car
Arctinurus casTelnau,	1843	 172 ODO Sil
Arctinurus boltoni BigsBy,	1825	 63, 67, 74, 356 LIC Sil
Arthrorhachis tarda Barrande,	1846	 144 AGN Cam
Asaphellus callaWay,	1877	 121, 144, 145, 287 ASA Ord
Asaphellus cf. fezouataensis vidal,	1998	 287 ASA Ord
Asaphellus stubbsi forTey,	2009	 289 ASA Ord
Asaphellus toledanus gil	cid,	1976	 301 ASA Ord
Asaphiscus Meek,	1873	 201 ASA Cam
Asaphiscus wheeleri Meek,	1873	 202, 254, 255 ASA Cam
Asaphopsoides huPe,	1955	 194 ASA Ord
Asaphus BrongniarT,	1822	 35, 108 ASA Ord
Asaphus delphinus laWroW,	1856	 315 ASA Ord
Asaphus expansus dalMan,	1827	 42, 45 ASA Ord
Asaphus holmi schMidT,	1901	 316 ASA Ord
Asaphus kowalewskii laWroW,	1856	 48, 103, 316 ASA Ord
Asaphus lepidurus niesZkoWski,	1859	 52 ASA Ord
Asaphus platyurus angelin,	1854	 315 ASA Ord
Asaphus punctatus lesnikova,	1949	 315, 325 ASA Ord
Asaphus raniceps dalMan,	1828	 36, 44, 315 ASA Ord
Asaphus robustus haWle	&	corda,	1847	 315 ASA Ord
Asteropyge haWle	&	corda,	1847	 72, 75 PHA Dev
Asteropyge comes Basse,	2003	 405 PHA Dev
Asteropyge longispina rückerT	&	klever,	2007	 9,	405 PHA Dev
Asteropyge pruemensis Basse,	2003	 421 PHA Dev
Asteropyge punctata sTeininger,	1831	 415 PHA Dev
Athabaskia bithus WalcoTT,	1916	 169, 238 COR Cam
Aulacopleura haWle	&	corda,	1847	 98, 187 PRO Sil
Aulacopleura konincki Barrande,	1846	 109, 187 PRO Sil
Auritama öPik,	1967	 191 ASA Cam
Austerops smoothops chaTTerTon,	forTey,	BreTT,	giBB	&	Mckellar,	2006	 394 PHA Dev
Bailiella MaTTheW,	1885	 60, 138 PTY Cam
Bailiella cf. levyi Munier-chalMas	&	Bergeron,	1889	 139 PTY Cam
Balcoracania Pocock,	1970	 166 RED Cam
Balcoracania dailyi Pocock,	1970	 55, 120 RED Cam
Balizoma holloWay,	1980	 146 PHA Sil
Balnibarbi forTey,	1974	 98, 204 PTY Ord
Barrandeops Mckellar	&	chaTTerTon,	2009	 393 PHA Dev
Barrandeops forteyi Mckellar	&	chaTTerTon,	2009	 394 PHA Dev
Barrandeops granulops chaTTerTon,	forTey,	BreTT,	giBB	&	Mckellar,	2006	 395 PHA Dev
Barrandeops ovatus Mckellar	&	chaTTerTon,	2009	 393 PHA Dev
Basilicus (Basilicus) vidali corBacho	&	vela, 2010 289 ASA Ord
Bathycheilus holuB,	1908	 176 PHA Ord
Bathycheilus castilianus haMMann,	1983	 301 PHA Ord
Bathynotus kueichowensis lu		 232 RED Cam
Bathyuriscus Meek,	1873	 258 COR Cam
Bathyuriscus rotundatus roMinger,	1887	 188 COR Cam
Bathyuriscus wasatchensis resser,	1939	 80, 241 COR Cam
Bavarilla Barrande,	1968	 176 PHA Ord
Belenopyge ballivani Pek	&	vanek,	1991	 376 LIC Dev
Belenopyge branikensis Barrande,	1872	 389 LIC Dev
Belgibole abruptirhachis richTer	&	richTer,	1919	 153 PRO Dev
Bellacartwrightia calliteles green,	1837	 63, 180, 430, 431 PHA Dev
Bigotina coBBold,	1935	 26 PTY Cam
Blackwelderia sinensis Bergeron,	1899	 174 LIC Cam
Boedaspis ensifer WhiTTingTon	&	Bohlin,	1958	 57, 173, 317 ODO Ord
Bohemilla Barrande,	1872	 194 ASA Ord
Bohemoharpes vanek,	1963	 83 HAR Sil
Bohemoharpes acuminatus Beyrich	 84, 206, 361 HAR Sil
Bojoscutellum campaniferum resser,	1937	 44 COR Dev
Bolaspidella resser,	1937	 202, 259 PTY Cam
Bolaspidella housensis WalcoTT,	1886	 255 PTY Cam
Bollandia globiceps PhilliPs,	1836	 186, 434, 435 PRO Car
Bonnia WalcoTT,	1916	 26 COR Cam
Bornemannaspis solitaria BorneMann,	1888	 137 RED Cam
Bouleia dagincourti ulrich,	1892	 376 PHA Dev
Bowmania americana WalcoTT,	1884	 38 HAR Cam
Brachyaspidion microps roBinson,	1971	 256 PTY Cam
Brachyaspidion sulcatum roBinson,	1964	 255 PTY Cam
Brachymetopus Mccoy,	1847	 131, 187 PRO Per
Bradyfallotaspis Mccoy,	1847	 26 PRO Car
Breizhops bigranulosus MorZadec,	1983	 422 PHA Dev
Breviscutellum ŠnaJdr,	1960	 367 COR Dev
Bristolia bristolensis resser,	1928	 165, 221 RED Cam
Bristolia fragilis PalMer	&	halley,	1979	 II, 223 RED Cam
Bristolia insolens resser,	1928	 II, 221, 224 RED Cam
Bristolia mohavensis haZZard	&	crickMay,	1933	 63, 221 RED Cam
Bulaiaspis lerMonTova	in	chernysheva,	1956	 161 PTY Ord
Bumastoides holei foersTe,	1920	 52, 63, 99, 338, 344 COR Ord
Bumastoides porrectus rayMond,	1925	 338 COR Ord
Bumastus Murchison,	1839	 98, 167, 168 COR Sil
Bumastus ioxus hall,	1852	 357 COR Sil
Burlingia ovata Zhou	&	yuan,	1980	 232 UND Cam
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Burmeisterella armata BurMeisTer,	1843	 94, 372 PHA Dev
Calodiscus foveolatus hoWell,	1935	 138 AGN Cam
Calycoscutellum archinal,	1994	 168 COR Dev
Calymene BrongniarT,	1822	 83, 152 PHA Sil
Calymene neotuberculata schrank,	1970	 360, 361 PHA Sil
Calymene breviceps rayMond,	1916	 10, 123 PHA Sil
Calymene niagarensis hall,	1852	 357 PHA Sil
Calymene polgari siveTer	&	chaTTerTon,	1996	 107 PHA Sil
Calymene tuberculata Brüennich,	1885	 84, 359, 360 PHA Sil
Calymenella boisseli Bergeron,	1890	 143, 145, 148 PHA Ord
Calyptaulax callicephalus hall,	1847	 341 PHA Ord
Cambroinyoella lieBerMann,	2001	 26 RED Cam
Cambropallas telesto geyer,	1993	 225, 227 RED Cam
Carbonocoryphe (Winterbergia) suprahercynica hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Carbonocoryphe suprahercynica richTer	&	richTer,	1950	 153 PRO Car
Carolinites koBayashi,	1940	 100, 108, 184, 188 PRO Ord
Cedaria minor WalcoTT,	1924	 92, 264, 266 PTY Cam
Cedarina schachti adrain,	PeTers	&	WesTroP,	2009	 57, 61, 266, 267 PTY Cam
Celmus angelin,	1854	 188 PRO Ord
Cephalopyge notabilis geyer,	1988	 225, 229 AGN Cam
Ceratarges gürich,	1901	 57, 397 LIC Dev
Ceratarges armatus goldfuss,	1839	 407 LIC Dev
Ceratarges berolinensis richTer,	1909	 406 LIC Dev
Ceratonurus PranTl	&	PriByl,	1949	 364, 365, 397 ODO Dev
Ceratopyge haWle	&	corda,	1847	 192 ASA Ord
Ceraurinus icarus Billings,	1860	 350 PHA Ord
Ceraurinus marginatus BarTon,	1913	 328 PHA Ord
Ceraurus green,	1832	 118, 181, 340 PHA Ord
Ceraurus globulobatus Bradley,	1930	 40, 328 PHA Ord
Ceraurus pleurexanthemus green,	1832	 34,	335, 339, 344 PHA Ord
Cernuolimbus cf. pegakanthodes PraTT,	1992	 191, 279 ASA Cam
Chancia ebdome WalcoTT,	1924	 238 PTY Cam
Chasmops praecurrens schMidT,	1881	 317 PHA Ord
Chaunoproetus richTer,	1919	 153 PRO Den
Cheiropyge diener,	1897	 184 PRO Per
Cheiropyge koizumii koBayashi	&	haMada,	1982	 132 PRO Per
Cheirurus Beyrich,	1845	 147 PHA Dev
Cheirurus (Crotalocephalus) gaertneri alBerTi,	1962	 147 PHA Dev
Chlustinia keyserlingi Barrande,	1846	 347 ODO Ord
Chotecops ferdinandi kayser,	1880	 72, 371, 372, 373 PHA Dev
Choubertella huPé,	1953	 26 RED Cam
Cliffia cf. lataegenae Wilson,	1949	 279 PTY Cam
Colpocoryphe novak	in	Perner,	1918	 289 PHA Ord
Colpocoryphe bohemica vanek,	1965	 79 PHA Ord
Colpocoryphe rouaulti henry,	1970	 176, 311 PHA Ord
Colpocoryphe thorali dean,	1966	 301 PHA Ord
Coltraneia lieBerMann	&	kloc,	1997	 386 PHA Dev
Comptonaspis BreZinski,	1988	 437, 438 PRO Car
Comptonaspis swallowi shuMard,	1855	 437 PRO Car
Comura richTer	&	richTer,	1926	 57, 94 PHA Dev
Comura bultyncki MorZadec,	2001	 94, 95, 386 PHA Dev
Condylopyge eli geyer,	1998	 230 AGN Cam
Conocoryphe haWle	&	corda,	1847	 42, 98, 138, 201 PTY Cam
Conocoryphe cf. brevifrons Thoral,	1948	 139 PTY Cam
Conocoryphe cirina Barrande,	1846	 99, 249, 250 PTY Cam
Conocoryphe sulzeri schloTheiM,	1823	 109, 201, 249 PTY Cam
Conophillipsia roBerTs,	1963	 131 PRO Car
Coosella lochMan,	1936	 52, 63, 92, 201, 202, 265, 266, 271 PTY Cam
Coosia WalcoTT,	1911	 201 PTY Cam
Cordania clarke,	1892	 187 PRO Dev
Cordania falcata WhiTTingTon,	1960	 187, 365, 366 PRO Dev
Cordania wessmani adrain	&	kloc,	1997	 365 PRO Dev
Cornuproetus richTer	&	richTer,	1919	 416 PRO Dev
Cornuproetus beecheri ruedeMann,	1926	 330, 331 PRO Ord
Cornuproetus cornutus cornutus goldfuss,	1843	 405, 406, 416 PRO Dev
Coronocephalus graBau,	1924	 129, 181 PHA Sil
Corrugatagnostus koBayashi,	1939	 161 AGN Ord
Corynexochus latus raseTTi,	1972	 138 COR Cam
Corynexochus sardous raseTTi,	1972	 138 COR Cam
Cromus Barrande,	1852	 146 PHA Sil
Crotalocephalina gibbus Beyrich,	1845	 63, 181, 397 PHA Dev
Crozonaspis kerfornei clarkson	&	henry,	1970	 10 PHA Ord
Crozonaspis morenensis haMMann,	1972	 311 PHA Ord
Crozonaspis struvei henry,	1968	 46, 47, 302 PHA Ord
Cryphaeoides rostratus koZloWski,	1923	 377 PHA Dev
Cryptolithus green,	1832	 36, 42, 103, 196 ASA Ord
Cryptolithus bellulus ulrich,	1878	 330, 331 ASA Ord
Cryptolithus tesselatus green,	1832	 110, 350 ASA Ord
Ctenocephalus haWle	&	corda,	1847	 138 PTY Cam
Ctenocephalus (Harttella) cf. terranovicus resser,	1937	 139 PTY Cam
Ctenocephalus coronatus Barrande,	1846	 250 PTY Cam
Ctenopyge linnarsson,	1880	 43, 204 PTY Cam
Cummingella belisama belisama hahn	&	BrauckMann,	1985	 434 PRO Car
Cybele lovén,	1846	 52, 317 PHA Ord
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Cybele bellatula dalMan,	1826	 48, 61, 316 PHA Ord
Cybeloides plana sinclair,	1944	 329 PHA Ord
Cybelurus leviTsky,	1962	 77 PHA Ord
Cyclopyge haWle	&	corda,	1847	 98, 100, 102, 195 ASA Ord
Cyclopyge marginata haWle	&	corda,	1847	 144 ASA Ord
Cyphaspis BurMeisTer,	1843	 57, 187, 387, 422 PRO Dev
Cyphaspis balanops erBen,	1953	 407 PRO Dev
Cyphaspis carrolli adrain	&	kloc,	1997	 366 PRO Dev
Cyphaspis ceratophthalmus goldfuss,	1843	 407, 428 PRO Dev
Cyphaspis gaultieri rouaulT,	1851	 422 PRO Dev
Cyrtometopella nikolaisen,	1961	 318 PHA Ord
Cyrtometopus clavifrons dalMan,	1827	 318 PHA Ord
Cyrtometopus sembnitzkii eichWald,	1840	 318, 319 PHA Ord
Daguinaspis huPé,	1953	 18, 26 RED Cam
Dalmanites Barrande,	1892	 38 PHA Sil
Dalmanites lamarmorae Meneghini,	1880	 135, 142 PHA Sil
Dalmanites limulurus green,	1832	 179, 356, 357 PHA Sil
Dalmanites meneghiniana vinassa,	1927	 142 PHA Sil
Dalmanitina reed,	1905	 152 PHA Ord
Dalmanitina (Dalmanitina) acuta haMMann,	1971	 143 PHA Ord
Dalmanitina socialis Barrande,	1846	 47, 119 PHA Ord
Damesella paronai airaghi,	1902	 174 LIC Cam
Dawsonia harTT	in	daWson,	1868	 138 AGN Cam
Deanaspis goldfussi fluminensis Barrande,	1846	 143, 148 ASA Ord
Deanaspis ?novaresei haMMann	&	leone,	1997	 150 ASA Ord
Dechenella daumeriesi van	viersen	&	Prescher,	2008	 68, 417 PRO Dev
Dechenella verneuili Barrande,	1852	 417 PRO Dev
Declivolithus aff. alfredi ZZelisko,	1906	 347 ASA Ord
Degamella Marek,	1961	 97, 99, 100, 102 ASA Ord
Degamella nuda WalcoTT,	1916	 195 PTY Cam
Deiracephalus aster WalcoTT,	1917	 II, 57, 80, 265 PTY Cam
Delgadella WalcoTT,	1912	 26 AGN Cam
Deltacephalaspis magister eldredge	&	Branisa,	1980	 377 PHA Dev
Densonella semele WalcoTT,	1916	 92 PTY Cam
Diacalymene kegel,	1927	 357 PHA Sil
Diacanthaspis (Acanthalomina) minuta Barrande,	1846	 173 ODO Sil
Diacanthaspis parvula WalcoTT,	1877	 343 ODO Ord
Diademaproetus alBerTi,	1964	 418 PRO Dev
Diademaproetus holzapfeli novák,	1890	 427 PRO Dev
Diademaproetus praecursor alBerTi,	1969	 186 PRO Dev
Dicanthopyge PalMer,	1965	 80, 279 ASA Cam
Dicranopeltis nereus hall,	1863	 357 LIC Sil
Dicranopeltis ubaldoi haMMann	&	leone,	2007	 143 LIC Sil
Dicranurus conrad,	1841	 173 ODO Dev
Dicranurus hamatus elegantus caMPBell,	1977	 57, 368 ODO Dev
Dicranurus menghii haMMann	&	leone,	2007	 143 ODO Dev
Dicranurus monstrosus Barrande,	1852	 57, 398 ODO Dev
Dikelocephalus oWen,	1852	 193 ASA Cam
Dikelocephalus gracilis ulrich	&	resser,	1930	 193 ASA Cam
Dikelokephalina Brogger,	1896	 292 ASA Ord
Dimeropyge öPik,	1937	 184 PRO Ord
Dionide Barrande,	1847	 36, 197 ASA Ord
Dionide mareki henry	&	roMano,	1978	 301, 311 ASA Ord
Diplagnostus Jaekel,	1909	 138 AGN Cam
Dipleura dekayi green,	1832	 176, 378 PHA Dev
Ditomopyge neWell,	1931	 131 PRO Per
Ditomopyge fatmii granT,	1966	 132 PRO Per
Dohmiella lüTke,	1990	 418 PRO Dev
Dohmiella dewildei van	viersen,	2006	 418 PRO Dev
Dolerolenus leanZa,	1949	 166 RED Cam
Dolerolenus bifidus BorneMann,	1891	 140 RED Cam
Dolerolenus courtessolei Pillola,	1991	 140 RED Cam
Dolerolenus longioculatus Pillola,	1991	 137 RED Cam
Dolerolenus zoppii Meneghini,	1882	 135, 140 RED Cam
Dorypyge daMes,	1883	 138 COR Cam
Drepanura Bergeron,	1899	 174 LIC Cam
Drepanura premesnili Bergeron,	1899	 174 LIC Cam
Dresbachia amata WalcoTT,	1916	 266, 277 PTY Cam
Dreyfussina exophtalma dreyfuss,	1948	 143, 145 PHA Ord
Dreyfussina struvei desToMBes,	1963	 145 PHA Ord
Drotops armatus sTruve,	1995	 57, 178, 211, 388, 474 PHA Dev
Drotops megalomanicus sTruve,	1990	 46 PHA Dev
Ductina ductifrons richTer	&	richTer,	1923	 178 PHA Dev
Eccaparadoxides pusillus Barrande,	1846	 244, 247 RED Cam
Eccaparadoxides rohanovicus snaJdr,	1986	 245 RED Cam
Eccoptochile almadenensis roMano,	1980	 303, 311, 312 PHA Ord
Eccoptochile impedita haMMann,	1972	 143 PHA Ord
Eccoptochile tumifrons haMMann	&	leone,	2007	 145 PHA Ord
Ectillaenus salTer,	1867	 167 COR Ord
Ectillaenus giganteus BurMeisTer,	1843	 302, 311, 312 COR Ord
Eldredgeops rana sTuMM,	1953	 47, 61, 78, 80, 430, 431 PHA Dev
Eldredgeops rana crassituberculata sTuMM,	1954	 29, 52 PHA Dev
Elkanaspis ludvigsen,	1982	 194 ASA Cam
Ellipsocephalus Zenker,	1833	 42, 60, 98 PTY Cam
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Ellipsocephalus hoffi schloTheiM,	1823	 203, 245, 250, 251 PTY Cam
Ellipsocephalus vetustus PoMPeckJ,	1895	 251 PTY Cam
Elrathia WalcoTT,	1924	 60, 98, 199, 258 PTY Cam
Elrathia kingii Meek,	1870	 92, 162, 198, 253, 254, 456 PTY Cam
Elvinia roemeri shuMard,	1861	 280 PTY Cam
Emuella Pocock,	1970	 166 RED Cam
Enantiaspis enantiopa BorneMann,	1891	 137, 140 RED Cam
Encrinuraspis WeBBy,	Moors	&	Mclean,	1970	 83 PHA Ord
Encrinuraspis beaumonti Barrande,	1846	 83 PHA Ord
Encrinuroides vigilans hall,	1847	 328 PHA Ord
Encrinurus eMMrich,	1844	 152 PHA Sil
Encrinurus macourus schMidT,	1859	 359 PHA Sil
Entomaspis ulrich	in	Bridge,	1931	 205 HAR Cam
Eodalmanitina destombesi henry,	1965	 303 PHA Ord
Eodrevermannia PriByl,	1946	 147, 151 PRO Dev
Eofallotaspis sdZuy,	1978	 26 RED Cam
Eoharpes rayMond,	1905	 205 HAR Ord
Eoharpes cristatus roMano,	1975	 303 HAR Ord
Eohomalonotus reed,	1918	 288 PHA Ord
Eoredlichia Zhang	in	lu	&	dong,	1952	 106, 137 RED Cam
Eoredlichia intermedia lu,	1940	 73, 216 RED Cam
Erbenochile erbeni alBerTi,	1981	 48, 49, 180, 388 PHA Dev
Esmeraldina resser	&	hoWell,	1938	 26 RED Cam
Estoniops exilis eichWald,	1858	 318 PHA Ord
Eudolatites delo,	1935	 347 PHA Ord
Eudolatites flavus guTiérreZ-Marco	&	ráBano,	1987	 143 PHA Ord
Eurycare angelin,	1854	 204 PTY Cam
Fallotaspis huPé,	1953	 26, 60 RED Cam
Fallotaspis cf. typica huPé,	1953	 165 RED Cam
Flexicalymene shirley,	1936	 81, 83 PHA Ord
Flexicalymene granulosa foersTe,	1909	 351 PHA Ord
Flexicalymene meeki foersTe,	1910	 61, 112, 176, 352 PHA Ord
Flexicalymene ouzregui desToMBes,	1966	 105, 348 PHA Ord
Flexicalymene retrorsa foersTe,	1910	 351 PHA Ord
Flexicalymene senaria conrad,	1841	 34, 335, 343, 344 PHA Ord
Foulonia PriByl	&	vanek,	1985	 289, 291 PHA Ord
Francovichia branisi WolfarT,	1968	 379 PHA Dev
Fritzaspis hollingsWorTh,	2007	 25, 26 RED Cam
Gabriceraurus dentatus rayMond	&	BarTon,	1913	 181, 328, 329 PHA Ord
Gabriellus friTZ,	1992	 165 RED Cam
Geesops schlotheimi Bronn,	1825	 408, 409, 422 PHA Dev
Geesops sparsinodosus gallicus sTruve,	1982	 415 PHA Dev
Gemelloides delasernai de	carvalho,	edgecoMBe	&	sMiTh,	2003	 378 PHA Dev
Genevievella granulata WalcoTT,	1916	 85, 267, 271 PTY Cam
Geragnostus hoWell,	1935	 128, 145 AGN Cam
Gerasaphes ulrichana clarke,	1894	 341 ASA Ord
Gerastos goldfuss,	1843	 52 PRO Dev
Gerastos catervus van	viersen,	2006	 415 PRO Dev
Gerastos cf. doernbergensis Basse,	2002	 427 PRO Dev
Gerastos cultrijugati richTer	&	richTer,	1918	 419, 420 PRO Dev
Gerastos cuvieri sTeininger,	1831	 405, 409, 423 PRO Dev
Gerastos granulosus goldfuss,	1843	 410 PRO Dev
Gerastos prox lessensis van	viersen	&	Prescher,	2008	 419 PRO Dev
Gerastos tuberculatos marocensis chaTTerTon,	forTey,	BreTT,	giBB	&	Mckellar,	2006	 186 PRO Dev
Germaropyge germari Barrande,	1852	 249 PTY Cam
Giordanella meneghinii BorneMann,	1883	 137 RED Cam
Giordanella vincii Pillola,	1991	 140 RED Cam
Glossopleura Poulsen,	1927	 63, 239 COR Cam
Glossopleura bion WalcoTT,	1916	 52, 239 COR Cam
Glossopleura gigantea resser,	1939	 92, 239, 241 COR Cam
Glossopleura packi resser,	1935	 241 COR Cam
Goldius de	koninck,	1841	 168 COR Dev
Goldius goolaertsi van	viersen,	2007	 416 COR Dev
Goldius grafi Basse	(in	Basse	&	Muller,	2004)	 406 COR Dev
Gondwanaspis feisT,	2002	 173 ODO Dev
Goniotelus ulrich,	1927	 186, 188 PRO Ord
Grandinasus hollingsWorTh,	2006	 26 RED Cam
Granolenus Jago,	1980	 26 RED Cam
Griffithidella doris hall,	1860	 439 PRO Car
Griffithides acanthiceps WoodWard,	1896	 107 PRO Car
Grinnellaspis (Actinopeltis) globosus Poulsen,	1946	 346 PRO Ord
Gudralisium lindlarense Basse,	2003	 423 PHA Dev
Hamatolenus (Hamatolenus) marocanus nelTner,	1938	 229 PTY Cam
Hamatolenus (Hamatolenus) vincenti geyer	&	landing,	2004	 225, 228 PTY Cam
Hapalopleura harringTon	&	leanZa,	1957	 196 ASA Ord
Harpes goldfuss,	1839	 69, 147, 152, 206, 389, 403 HAR Dev
Harpes macrocephalus goldfuss,	1839	 423 HAR Dev
Harpides Beyrich,	1846	 70, 205, 206, 292 HAR Ord
Harpides plautini schMidT,	1894	 206, 319 HAR Ord
Hebediscina sardoa raseTTi,	1972	 136 AGN Cam
Hedinaspis canadensis chaTTerTon	&	ludvigsen,	1998	 279 ASA Cam
Helioproetus richTer	&	richTer,	1919	 153 PRO Dev
Heliopyge helios richTer	&	richTer,	1926	 424 PHA Dev
Heliopyge troaonensis MorZadec,	1969	 423 PHA Dev
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Hemiarges gürich,	1901	 343 LIC Ord
Hemirhodon amplipyge roBison,	1964	 260 COR Cam
Hibbertia brevigena haMMann	&	leone,	1997	 148 HAR Ord
Hollardops mesocristata le	MaiTre,	1952	 389 PHA Dev
Hoplolichas plautini schMidT,	1885	 57, 67, 320 LIC Ord
Hoplolichoides conicotuberculatus niesZkoWski,	1859	 320 LIC Ord
Housia WalcoTT,	1916	 191, 279 ASA Cam
Housia ?vacuna WalcoTT,	1890	 280 ASA Cam
Huemacaspis PřiByl	&	vaněk,	1980	 143 PHA Ord
Hungioides bohemicus arouquensis Thadeu,	1955	 308 ASA Ord
Huntoniatonia caMPBell,	2003	 38 PHA Dev
Huntoniatonia huntonensis ulrich	&	delo,	1940	 179, 367 PHA Dev
Huntoniatonia lingulifer ulrich	&	delo,	1940	 367 PHA Dev
Huntoniatonia oklahomae richardson,	1949	 366 PHA Dev
Hupeidiscus Zhang	in	lu,	Zhang,	qian,	Zhu,	lin,	Zhou,	Zhang	&	yuan,	1974	 26 AGN Cam
Hupetina antiqua sdZuy,	1987	 25 PTY Cam
Hydrocephalus carens Barrande,	1852	 166, 247 RED Cam
Hydrocephalus mandiki kordule,	1990	 245 RED Cam
Hydrocephalus minor Boeck,	1827	 244, 247 RED Cam
Hypagnostus parvifrons linnarsson,	1869	 63, 162, 252 AGN Cam
Hypodicranotus WhiTTingTon,	1952	 194 ASA Ord
Hypodicranotus striatulus WalcoTT,	1875	 107, 341 ASA Ord
Iglesiella ichnusae raseTTi,	1972	 135, 136 RED Cam
Illaenopsis salTer,	1866	 98 ASA Ord
Illaenula struvei Basse	&	Müller,	2000	 426 PHA Dev
Illaenus dalMan,	1827	 98 COR Ord
Illaenus creber haMMann,	1992	 145 COR Ord
Illaenus dalmani volBorTh,	1863	 321 COR Ord
Illaenus incisus Jaanusson,	1957	 105, 168, 321 COR Ord
Illaenus insignis hall,	1865	 168, 357 COR Sil
Illaenus sarsi Jaanusson,	1954	 168 COR Ord
Illaenus schmidti niesZkoWski,	1857	 320 COR Ord
Illaenus tauricornis kuTorga,	1848	 320 COR Ord
Irvingella ulrich	&	resser	in	WalcoTT,	1924	 280 PTY Cam
Isabelinia glabrata salTer,	1853	 304, 311, 313 ASA Ord
Isoteloides flexus hinTZe,	1953	 297 ASA Ord
Isotelus dekay,	1824	 83, 118 ASA Ord
Isotelus brachycephalus foersTe,	1919	 352 ASA Ord
Isotelus gigas dekay,	1824	 10, 52, 68, 107, 335, 342, 344 ASA Ord
Isotelus iowensis oWen,	1852	 62 ASA Ord
Isotelus «mafritzi» 	 328 ASA Ord
Isotelus maximus locke,	1838	 61, 352, 353 ASA Ord
Isotelus rex  rudkin,	young,	elias	&	doBrZanski,	2003	 13 ASA Ord
Isotelus walcotti WalcoTT,	1918	 343 ASA Ord
Jakutus primigenius ivanTsov,	2005	 169 COR Cam
Jegorovaia lu	in	Wang,	1964	 196, 197 ASA Cam
Jenkinsonia varga roBinson,	1971	 256 PTY Cam
Jincella snaJdr,	1957	 138, 139 PTY Cam
Jincella convexa alvaro,	viZcaino,	kordule,	faTka	&	Pillola,	2004	 139 PTY Cam
Jincella prantli ruZicka,	1944	 139 PTY Cam
Judomia lerMonTova,	1951	 26 RED Cam
Kaolishaniella sun,	1935	 170 COR Cam
Kathwaia capitorosa granT,	1966	 132 PRO Per
Kayserops delo,	1935	 415, 424 PHA Dev
Kayserops daleidensis Basse,	2003	 423 PHA Dev
Kettneraspis PranTl	&	PriByl,	1949	 171, 425 ODO Dev
Kettneraspis elliptica BurMeisTer,	1843	 413 ODO Dev
Kettneraspis seiberti Basse,	2004	 426 ODO Dev
Kettneraspis williamsi WhiTTingTon,	1956	 57, 99, 369, 456 ODO Dev
Kingaspidoides huPé,	1953	 229 PTY Cam
Kingaspidoides cf. angustigena -	 229 PTY Cam
Kingaspidoides laetus geyer,	1990	 225 PTY Cam
Kingaspis maroccana gigouT,	1951	 229 PTY Cam
Kjerulfia kiaer,	1916	 60 RED Cam
Kleptothule rasmusseni Budd,	1995	 24 UNC Cam
Kochina vestita resser,	1939	 62,	77, 79, 239 PTY Cam
Kolihapeltis PranTl	&	PriByl,	1947	 57, 168 COR Dev
Kolihapeltis rabatensis alBerTi,	1966	 399 ODO Dev
Koneprusia PranTl	&	PriByl,	1949	 57, 397, 428 ODO Dev
Koneprusia lukiana rückerT	&	klever,	2007	 410 ODO Dev
Kootenia WalcoTT,	1889	 63, 169, 240, 254, 260, 452 COR Cam
Kootenia spencei resser,	1939	 240, 458, 459 COR Cam
Kuanyangia pustulosa lu,	1941	 217 RED Cam
Labiostria PalMer,	1955	 281 ASA Cam
Labiostria westropi chaTTerTon	&	ludvigsen,	1998	 281 ASA Cam
Lachnostoma latucelsum ross,	1951	 62, 297 ASA Ord
Laethoprusia raMsköld,	1991	 367, 369 ODO Dev
Latoucheia (L.) cf. epichara geyer,	1990	 229 PTY Cam
Lehua BarTon,	1916	 290 PHA Ord
Lehua corbachoi vela,	2007	 290 PHA Ord
Lehua ponti vela,	2007	 57, 290 PHA Ord
Lehua velai corBacho,	2008	 290 PHA Ord
Lehua vinculum Barrande,	1872	 290 PHA Ord
Lejopyge haWle	&	corda,	1847	 98 AGN Cam
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Lemdadella sdZuy,	1978	 26 RED Cam
Leningradites longispinus Balashova,	1976	 322 ASA Ord
Leonaspis richTer	&	richTer,	1917	 98, 104, 147, 391 ODO Dev
Leonaspis deflexa lake,	1896	 104 ODO Sil
Leptoplastus angelin,	1854	 43, 204 PTY Cam
Lermontovia suvorova,	1956	 98, 203 PTY Cam
Leviceraurus mammilloides hessin,	1988	 328 PHA Ord
Lichas dalMan,	1827	 172 LIC Ord
Lichas barcai haMMann	&	leone,	2007	 145 LIC Ord
Lichas vinassai haMMann	&	leone,	2007	 143 LIC Ord
Liobole richTer	&	richTer,	1949	 153 PRO Car
Liobole (Panibole) subaequalis stania hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Liobole abducta hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Liobole finitima hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Liobole glabroides richTer	&	richTer,	1949	 153 PRO Car
Liobole subaequalis holZaPfel,	1889	 153 PRO Car
Liobolina richTer	&	richTer,	1951	 153 PRO Car
Liobolina nebulosa richTer	&	richTer,	1951	 442 PRO Car
Liolophops sublevatus sTruve,	1970	 426 PHA Dev
Liosolenopleura serventi Thoral,	1948	 139 PTY Cam
Litavkaspis rejkovicensis faTka,	kordule	&	snaJdr,	1987	 250 PTY Cam
Liwia   dZik	&	lendZion,	1988	 19, 195 NEK Cam
Lloydolithus lloydi Murchison,	1839	 197 ASA Ord
Lobocephalina emmrichi Barrande,	1846	 248 PTY Cam
Lobopyge PřiByl	&	erBen,	1952	 424 LIC Dev
Lochkovella deckeri delo,	1935	 46, 52, 99, 178, 369, 370 PHA Dev
Lochkovella misera Barrande,	1852	 147 PHA Dev
Loganellus devine,	1863	 194 ASA Cam
Lonchocephalus plena 	 99, 267 PTY Cam
Lonchodomas angelin,	1854	 196 ASA Ord
Lonchodomas aff. pennatus dean,	1961	 10 ASA Ord
Macrobole richTer	&	richTer,	1951	 153 PRO Car
Maladioidella cf. colcheni shergold,	linan	&	Palacios,	1983	 112, 139 ASA Cam
Malungia laevigata lu,	1961	 216 RED Cam
Malvinella buddeae lieBerMan,	edgecoMBe	&	eldredge,	1991	 378 PHA Dev
Mansuyia sun,	1924	 170 COR Cam
Maritimella rara rePina	&	okuMaera,	1969	 207 NEK Cam
Marjumia typa WalcoTT,	1916	 260 PTY Cam
Marrolithus bureaui oelherT,	1895	 197 ASA Ord
Maryvillia WalcoTT,	1916	 201 PTY Cam
Maurotarion axitiosum caMPBell,	1977	 370 PRO Dev
Maurotarion legrandi adrain	&	edgecoMBe,	1996	 378 PRO Dev
Meadowtownella trentonensis hall,	1847	 340 ODO Ord
Megalaspidella koBayashi,	1937	 192 ASA Ord
Megistaspidella triangularis schMidT,	1906	 63, 322 ASA Ord
Megistaspis nericus 	 192 ASA Ord
Megitaspis (Ekeraspis) hammondi corBacho	&	vela,	2010	 288 ASA Ord
Menomonia WalcoTT,	1916	 201 PTY Cam
Menomonia semele WalcoTT,	1916	 267 PTY Cam
Menoparia ross,	1951	 194 ASA Ord
Mesonacis WalcoTT,	1885	 278 RED Cam
Metacanthina barrandei oehlerT,	1889	 391 PHA Dev
Metacanthina issoumourensis MorZadec,	2001	 385 PHA Dev
Metacryphaeus (Eldredgeia) venustus WolfarT, 1968 380 PHA Dev
Metacryphaeus giganteus ulrich,	1892	 379 PHA Dev
Metadoxides armatus Meneghini,	1881	 137, 140 RED Cam
Meteoraspis dis 	 92, 202, 268 PTY Cam
Metopolichas cf. platyrhinus schMidT,	1907	 172 LIC Ord
Metopolichas huebneri eichWald,	1843	 39, 63, 321 LIC Ord
Mexicella lochMan,	1948	 98 PTY Cam
Micragnostus cf. haudei shergold	&	sdZuy,	1984	 139 AGN Ord
Microparia haWle	&	corda,	1847	 100 ASA Ord
Microphillipsia tetraptera ruggeri,	1959	 155 PRO Per
Miraspis richTer	&	richTer,	1917	 98 ODO Sil
Misszhouia chen,	edgecoMBe	&	raMsköld,	1997	 18 NEK Cam
Misszhouia longicaudata Zhang	&	hou,	1985	 207, 208 NEK Cam
Modocia WalcoTT,	1924	 256, 258, 268, 270 PTY Cam
Modocia brevispina roBison,	1964	 256 PTY Cam
Modocia laevinucha roBison,	1964	 259 PTY Cam
Modocia typicalis resser,	1938	 92, 202, 259, 260 PTY Cam
Montezumaspis hollingsWorTh,	2006	 26 RED Cam
Morgatia cf. primitiva haMMann,	1972	 311 PHA Ord
Morgatia hupei nion	&	henri,	1967	 309 PHA Ord
Morocconites malladoides sTruve,	1989	 392 PHA Dev
Morocops struvei schrauT,	2000	 393 PHA Dev
Mrakibina cattoi MorZadec,	2001	 389 PHA Dev
Mucronaspis mucronata mucronata BrongniarT,	1822	 144 PHA Ord
Myopsolenites boutiouiti geyer	&	landing,	2004	 166, 225, 228 PTY Cam
Namuropyge richTer	&	richTer,	1939	 187 PRO Car
Nanillaenus americanus Billings,	1859	 337 COR Ord
Nankinolithus granulatus WahlenBerg,	1818	 144 ASA Ord
Naraoia WalcoTT,	1912	 89, 103, 106 NEK Cam
Naraoia bertiensis caron,	rudkin	&	Milliken,	2004	 18, 207 NEK Cam
Naraoia compacta WalcoTT,	1912	 18, 207, 234 NEK Cam
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Naraoia spinifer WalcoTT,	1931	 18 NEK Cam
Naraoia spinosa Zhang	&	hou,	1985	 18, 207, 208 NEK Cam
Nebidella limbata raseTTi,	1972	 137 RED Cam
Neocobboldia Zhang	&	clarkson,	1990	 48 AGN Cam
Neometacanthus richTer	&	richTer,	1948	 421 PHA Dev
Neometacanthus stellifer BurMeisTer,	1843	 411 PHA Dev
Neoproetus verrucosus geMMellaro,	1892		 156 PRO Per
Neseuretinus turcicus dean,	1967	 145, 148 PHA Ord
Neseuretus (Neseuretus) tristani tardus haMMann,	1983	 10 PHA Ord
Neseuretus avus haMMann,	1977	 304 PHA Ord
Neseuretus tristani BrongniarT,	1822	 305, 311 PHA Ord
Nevadia WalcoTT,	1910	 26 RED Cam
Nevadia weeksi WalcoTT,	1910	 165 RED Cam
Nileus dalMan,	1827	 35 ASA Ord
Nileus armadillo dalMan,	1827	 195, 322 ASA Ord
Niobe schmidti Balashova,	1976		 322 ASA Ord
Niobella reed,	1931	 145 ASA Ord
Niobella cf. primaeva WesTergard,	1909	 139 ASA Ord
Niobella lindstroemi schMidT,	1901	 323 ASA Ord
Nobiliasaphus PriByl	&	vanek,	1965	 145 ASA Ord
Nobiliasaphus delessei dufeT,	1875	 304 ASA Ord
Nobiliasaphus nobilis Barrande,	1846	 143, 306, 311 ASA Ord
Norwoodia WalcoTT,	1916	 40, 201, 270, 271 PTY Cam
Novakella WhiTTard,	1961	 100, 195 ASA Ord
Nunnaspis stitti BreZinski,	2000	 438, 439 PRO Car
Nyterops hollandi van	viersen,	2007	 67, 420 PHA Dev
Nyterops nyter sTruve,	1970	 419, 420 PHA Dev
Odontopleura eMMrich,	1839	 98 ODO Sil
Ogygiocaris angelin,	1854	 35 ASA Ord
Ogyginus rayMond,	1912	 145, 306 ASA Ord
Ogyginus armoricanus TroMelin	&	leBesconTe,	1876	 116 ASA Ord
Ogyginus corndensis corndensis Murchison,	1839	 52 ASA Ord
Ogyginus forteyi raBano,	1989	 122, 307 ASA Ord
Ogyginus forteyi hammondi corBacho	&	vela,	2010	 288 ASA Ord
Ogygiocaris angelin,	1854	 192 ASA Ord
Ogygopsis typicalis resser,	1939	 241 COR Cam
Ohleum cf. eurydice Basse,	1998	 426 LIC Dev
Oinochoe ThoMas	&	holloWay,	1988	 172 LIC Dev
Olekmaspis suvorova,	1956	 203 PTY Cam
Olenellus cf. transitans WalcoTT,	1910	 222 RED Cam
Olenellus clarki resler,	1928	 123, 224 RED Cam
Olenellus fremonti WalcoTT,	1910	 57, 222 RED Cam
Olenellus gilberti Meek	in	WhiTe,	1874	 223 RED Cam
Olenellus nevadensis WalcoTT,	1910	 221, 223 RED Cam
Olenellus schucherti resser	&	hoWell,	1938	 278 RED Cam
Olenellus terminatus PalMer,	1998	 223 RED Cam
Olenoides Meek,	1877	 III,	103, 106, 255, 257, 258, 272 RED Cam
Olenoides inflatus WalcoTT	 262, 496 COR Cam
Olenoides nevadensis Meek,	1870	 254, 257 COR Cam
Olenoides paraptus Zhao,	ahlBerg	&	yuan,	1994	 232 COR Cam
Olenoides pugio WalcoTT,	1908	 262 COR Cam
Olenoides serratus roMinger,	1887	 72, 76, 169 COR Cam
Olenoides superbus raseTTi,	1946	 52, 63, 92, 99, 261, 262 COR Cam
Olenus dalMan,	1927	 43, 98 PTY Cam
Olenus truncatus Brunnich,	1781	 109 PTY Cam
Olenus wahlenbergi WesTergaard,	1922	 109 PTY Cam
Onchonotellus lerMonTova,	1951	 139 PTY Cam
Onnia BancrofT,	1929	 69, 99, 348 ASA Ord
Opipeuter forTey,	1974	 42, 97, 100 PRO Ord
Opsidiscus WesTergaard,	1949	 48 AGN Cam
Ornamentaspis usitata geyer,	1990	 225 PTY Cam
Oryctocephalus WalcoTT,	1886	 169 COR Cam
Oryctocephalus indicus reed,	1910	 233 COR Cam
Orygmaspis resser,	1937	 281, 282 ASA Cam
Orygmaspis contracta frederickson,	1949	 281 ASA Cam
Otarion Zenker,	1833	 184, 187 PRO Dev
Otarion oceanicum MorZadec,	1983	 425 PRO Dev
Otarionella Weyer,	1965	 387 PRO Dev
Paciphacops MaksiMova,	1972	 370 PRO Dev
Paciphacops campbelli raMsköld	&	Werdelin,	1991	 46, 370 PHA Dev
Paciphacops orurensis Bonarelli,	1921	 381 PHA Dev
Pagetia WalcoTT,	1916	 48, 161 AGN Cam
Pagetia cf. P. significans eTheridge,	1902	 163, 233 AGN Cam
Pagodia WalcoTT,	1905	 139 COR Cam
Palmettaspis friTZ,	1995	 26 RED Cam
Pandaspinapyga esker	&	levin,	1964	 323 PHA Ord
Panderia volBorTh,	1863	 41 COR Ord
Panderia triquetra volBorTh,	1863	 323 COR Ord
Parabarrandia PranTl	&	PřiBl,	1949	 97 ASA Ord
Parabbarrandia cf. crassa Barrande,	1872	 311 ASA Ord
Parablackwelderia luensis Peng,	yang		&	hughes,	2008	 48 LIC Cam
Parabolina salTer,	1849	 204 PTY Cam
Parabolinella Brögger,	1882	 283 PTY Cam
Parabolinella bolbifrons forTey	&	oWens,	1997	 77 PTY Cam
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Paraceraurus exsul Beyrich,	1846	 63, 323 PHA Ord
Paradamesella yang	in	ZhoueT	eT	al.,	1977	 174 LIC Cam
Paradoxides BrongniarT,	1922	 80, 138 RED Cam
Paradoxides (Acadoparadoxides) mureroensis sdZuy,	1958	 138 RED Cam
Paradoxides (Eccaparadoxides) brachyrachis linnarsson,	1883	 139 RED Cam
Paradoxides (Eccaparadoxides) mediterraneus PoMPeckJ,	1901	 138, 140 RED Cam
Paradoxides gracilis Boeck,	1827	 107, 166, 247, 248 RED Cam
Parafallotaspis friTZ,	1972	 26 RED Cam
Paralejurus haWle	&	corda,	1847	 390 PHA Dev
Paralejurus hamlagdadicus alBerTi,	1983	 44, 70, 390 PHA Dev
Paranepholenellus cf. besti WeBsTer,	2007	 222 RED Cam
Paranevadella PalMer	&	rePina,	1993	 26 RED Cam
Paraphillipsia karpinskyi TouMansky,	1935	 132 PRO Per
Paraphillipsia middlemissi diener,	1847	 132 PRO Per
Parapilekia koBayashi,	1934	 290 PHA Ord
Parasolenopleura PoleTaeva	in	egorova,	loMoviTskaya,	PoleTaeva	&	sivov,	1955	 230 PTY Cam
Parasolenopleura cf. lemdadensis geyer,	1998	 230 PTY Cam
Paraszechuanella liu	in	Zhou	eT	al.,	1977	 170 COR Ord
Pardailhania hispida Thoral,	1935	 138 PTY Cam
Peachella iddingsi WalcoTT,	1884	 222, 224 RED Cam
Pedinopariops sTruve,	1972	 425, 427 PHA Dev
Pedinopariops brongniarti sTeininger,	1831	 46, 411, 412 PHA Dev
Peltura Milne-edWards,	1840	 109 PTY Cam
Pennaia verneuili d’orBigny,	1847	 381 PHA Dev
Permoproetus postcarbonarius  geMMellaro,	1890	 156 PRO Per
Peronopsis haWle	&	corda,	1847	 138, 258 AGN Cam
Peronopsis fallax linnarsson,	1869	 139 AGN Cam
Peronopsis integra Beyrich,	1845	 162, 252 AGN Cam
Peronopsis interstricta WhiTe,	1874	 162, 253, 254, 256 AGN Cam
Petigurus rayMond,	1913	 31 PRO Ord
Phacopidina micheli TroMelin,	1877	 310, 311 PHA Ord
Phacops imitator sTruve,	1970	 46, 411, 412, 419 PHA Dev
Phacops latifrons Bronn,	1825	 46, 428 PHA Dev
Phacops saberensis torkozensis schrauT,	2000	 395 PHA Dev
Phaetonellus novak,	1890	 186, 390 PRO Dev
Phaetonellus planicauda Barrande,	1846	 396 PRO Dev
Phalagnostus nudus Beyrich,	1845	 252 AGN Cam
Phillipsia PorTlock,	1843	 131, 186 PRO Car
Phillipsia oehlerti geMMellaro,	1892	 156 PRO Per
Phillipsia pulchella geMMellaro,	1892	 156 PRO Per
Phillipsia sosiensis geMMellaro,	1892	 156 PRO Per
Piltonia carlakertisae BreZinski,	2000	 438 PRO Car
Piltonia kuehnei goldring,	1955	 434 PRO Car
Placoparia haWle	&	corda,	1847	 60, 181, 346 PHA Ord
Placoparia (Coplacoparia) tournemini rouaulT,	1847	 311, 313 PHA Ord
Placoparia cambriensis hick,	1875	 308 PHA Ord
Placoparia tourneminei rouaulT,	1847	 305 PHA Ord
Platiscutellum cf. massai alBerTi,	1981	 400 COR Dev
Plesiomalvinella boulei koZloWski,	1923	 382 PHA Dev
Pleuroctenium haWle	&	corda,	1847	 161 AGN Cam
Pliomera fischeri eichWald,	1825	 324 PHA Ord
Pliomerops rayMond,	1905	 181 PHA Ord
Polypleuraspis Poulsen,	1927	 169 COR Cam
Porterfieldia cooPer,	1953	 109 PTY Ord
Presbynileus ibexensis hinTZe,	1954	 297 ASA Ord
Pricyclopyge richTer	&	richTer,	1954	 66, 101, 195 ASA Ord
Pricyclopyge longicephala kloucek,	1916	 66, 195 ASA Ord
Primaspis crosotus locke,	1843	 330 ODO Ord
Prionocheilus rouaulT,	1847	 143, 176, 311 PHA Ord
Prionocheilus inermis koBolova	in	sokolov	&	yolkin,	1978	 145, 148, 150 PHA Ord
Prionocheilus mendax vanek,	1965	 308 PHA Ord
Proceratopyge Wallerius,	1895	 114, 139 ASA Cam
Proceratopyge rectispinata Troedsson,	1937	 283 ASA Cam
Prochuangia koBayashi,	1935	 139 COR Cam
Proetus sTeininger,	1831	 147, 340 PRO Ord
Proetus granulatus lindsTröM,	1885	 360, 361 PRO Sil
Proetus postcarbonarius geMMellaro,	1892	 155 PRO Per
Profallotaspis rePina	in	khoMenTovsky	&	rePina,	1965	 26 RED Cam
Profallotaspis jakutensis khoMenTovsky	&	rePina,	1965	 25 RED Cam
Proliobole podarge hahn	&	hahn	&	Müller,	1998	 153 PRO Car
Proteuloma geinitzi Barrande,	1868	 139 PTY Ord
Protolenus (Protolenus) pisidianus dean	&	oZgul,	1994	 138 PTY Cam
Protolenus (Protolenus) cf. densigranulatus geyer,	1990	 229 PTY Cam
Protopresbynileus hinTZe,	1954	 297 ASA Ord
Pseudoasaphinus tecticaudatus sTeinhardT,	1874	 325 ASA Ord
Pseudobasilicus lawrowi schMidT,	1898	 325 ASA Ord
Pseudocybele ross,	1951	 105, 297 PHA Ord
Pseudocybele altinasuta hinTZe,	1952	 63, 298, 299 PHA Ord
Pseudocybele lemurei hinTZe,	1952	 299 PHA Ord
Pseudocybele nasuta ross,	1951	 61 PHA Ord
Pseudogygites koBayashi,	1934	 91 ASA Ord
Pseudokainella harringTon,	1938	 194 ASA Cam
Pseudomegalaspis patagiata TornquisT,	1884	 192 ASA Ord
Pseudonaraoia hammanni Budil,	faTka,	BruThansova,	2003	 18 NEK Ord
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Pseudophillipsia geMMellaro,	1892	 154, 184 PRO Per
Pseudophillipsia anshunensis qian	yiyuan,	1977	 132 PRO Per
Pseudophillipsia elegans geMMellaro,	1892	 155,	156 PRO Per
Pseudophillipsia gemmellaroi greco,	1935	 156 PRO Per
Pseudophillipsia obtusicauda kayser,	1883	 132 PRO Per
Pseudophillipsia sumatrensis roeMer,	1880	 132 PRO Per
Pseudosphaerexochus pahnschi schMidT,	1881	 324 PHA Ord
Pseudowaribole (Dushania) heisingi hahn	&	BrauckMann,	1988	 443 PRO Car
Pseudowaribole (Geigibole) inusitata hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Pseudowaribole (Geigibole) thomasi BrauckMann,	1974	 444 PRO Car
Pseudowaribole inusitata hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Psychopyge elegans TerMier	&	TerMier,	1950	 57, 401 PHA Dev
Psychopyge praestans MorZadec,	2001	 402 PHA Dev
Psychopyge termierorum MorZadec,	2001	 401 PHA Dev
Pterocephalia roeMer,	1849	 41 ASA Cam
Pterocephalia norfordi chaTTerTon	&	ludvigsen,	1998	 191, 283 ASA Cam
Pteroparia coumiacensis feisT,	1976	 50 PRO Dev
Ptychagnostus Jaeckel,	1909	 138, 258 AGN Cam
Ptychagnostus praecurrens WesTergaard,	1936	 162 AGN Cam
Ptychoparia haWle	&	corda,	1847	 199 PTY Cam
Ptychoparia milena kordule,	2006	 248 PTY Cam
Ptychoparia striata eMMrich,	1839	 248 PTY Cam
Ptychopyge cf. angustifrons dalMan,	1827	 192 ASA Ord
Ptyocephalus yersini hinTZe,	1953	 297 ASA Ord
Pudoproetus hessler,	1963	 439 PRO Car
Quadrops MorZadec,	2001	 94 PHA Dev
Quadrops flexuosa MorZadec,	2001	 52, 93, 95, 399 PHA Dev
Radiaspis richTer	&	richTer,	1917	 143, 396 ODO Dev
Radiaspis comes Basse,	1998	 410, 425 ODO Dev
Radnoria simplex koloBova	in	sokolov	&	yolkin,	1978	 148, 150 PRO Ord
Raphiophorus angelin,	1854	 189, 196 PTY Sil
Raymondites sinclair,	1944	 188 PRO Ord
Redlichia cossMann,	1902	 166 RED Cam
Redlichia takooensis lu,	1950	 89, 166 RED Cam
Reedops bronni Barrande,	1849	 392 PHA Dev
Reedops cephalotes hamlagdadianus alBerTi,	1983	 391 PHA Dev
Reedops maurulus alBerTi,	1970	 392 PHA Dev
Rejkocephalus knizeki kordule,	1990	 245 RED Cam
Rejkocephalus rotundatus Barrande,	1846	 244, 247, 251 RED Cam
Remopleurides PorTlock,	1843	 43, 194 ASA Ord
Remopleurides nanus leuchTenBerg,	1843	 194, 326 ASA Ord
Repinaella geyer,	1996	 26 RED Cam
Resserops richTer	&	richTer,	1940	 166 RED Cam
Retamaspis melendezi haMMann,	1972	 309 PHA Ord
Rhenops richTer	&	richTer,	1943	 75 PHA Dev
Rhenops cf. anserinus richTer,	1916	 372, 373 PHA Dev
Saharops bensaïdi MorZadec,	2001	 45, 396 PHA Dev
Saltaspis harringTon	&	leanZa,	1952	 204 PTY Ord
Salterocoryphe haMMann,	1977	 309, 310 PHA Ord
Salterocoryphe salteri rouaulT,	1851	 176, 311 PHA Ord
Sao hirsuta Barrande,	1846	 250 PTY Cam
Sardaspis laticeps BorneMann,	1881	 137, 140 RED Cam
Sardaspis papillosa Brasier,	1976	 137 RED Cam
Sardoites pillolai haMMann	&	leone,	2007	 143 PHA Ord
Sardoredlichia arenivaga Meneghini,	1888	 137 RED Cam
Sardoredlichia carinata raseTTi,	1972	 137 RED Cam
Sardoredlichia frabouleti Pillola,	1991	 140 RED Cam
Sarrabesia teichmuelleri haMMann	&	leone,	1997	 145, 148 PHA Ord
Saukia WalcoTT,	1914	 193 ASA Cam
Scabriscutellum richTer	&	richTer,	1956	 63, 168, 400 COR Dev
Schizostylus brevicaudatus koZloWski,	1923	 380, 381 PHA Dev
Schmalenseeia fusilis Peng,	BaBcock	&	lin,	2004	 55 UNC Cam
Scutellum Pusch,	1833	 425 COR Dev
Scutellum geesense richTer	&	richTer,	1956	 412 COR Dev
Scutellum aff. pustulatum archinal,	1994	 400 COR Dev
Seleneceme clark,	1924	 98, 128, 189, 196 ASA Ord
Selenocoryphe platyura (nomen nudum) BeeBe,	1990	 74, 270 PTY Cam
Selenopeltis haWle	&	corda,	1847	 171 ODO Ord
Selenopeltis aff. kamila snaJdr,	1984	 311 ODO Ord
Selenopeltis buchii Barrande,	1846	 9, 57 ODO Ord
Selenopeltis gallica BruTon,	1978	 310 ODO Ord
Selenopeltis inermis beyrichi haWle	&	corda,	1847	 457 ODO Ord
Selenopeltis longispinus vela	&	corBacho,	2009	 347 ODO Ord
Selenopeltis macrophtalma kloucek,	1916	 311 ODO Ord
Serrania linan,	1978	 26 PTY Cam
Serrania gordaensis linan,	goZalo,	alvareZ,	vinTaned	&	ZaMora,	2008	 25 PTY Cam
Shumardoella Pek	&	vaněk,	1989	 201 PTY Ord
Shumardoella (Conophrys) salopiensis callaWay,	1877	 78 PTY Ord
Sinodiscus Zhang	in	lu,	Zhang,	qian,	Zhu,	lin,	Zhou,	Zhang	&	yuan,	1974	 26 AGN Cam
Skreiaspis spinosa courTessole,	1973	 245, 252 PTY Cam
Skrejaspis brianensis courTessole,	1973	 139 PTY Cam
Solenopleuropsis (Manublesia) ribeiro de	verneuil	&	Barrande,	1860	 138 PTY Cam
Solenopleuropsis (Manublesia) thorali sdZuy,	1958	 138 PTY Cam
Soomaspis   forTey	&	Theron,	1995	 18, 195 NEK Ord
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Spathacalymene nasuta ulrich,	1879	 XII,	176 PHA Sil
Spencia resser,	1939	 241 PTY Cam
Spencia typicalis resser,	1939	 242 PTY Cam
Sphaeragnostus hoWell	&	resser,	in	cooPer	&	kindle,	1936	 144 AGN Ord
Sphaerexochus Beirich,	1845	 129 PHA Sil
Sphaerocoryphe robusta WalcoTT,	1875	 63, 338 PHA Ord
Sphaerophthalmus angelin,	1854	 43 PTY Cam
Sphaerophthalmus alatus Boeck,	1838	 43, 44 PTY Cam
Spinibole (Coombewoodia) coddonensis WoodWard,	1902	 444 PRO Car
Staurocephalus clavifrons angelin,	1854	 144, 150 PHA Sil
Stenopilus pronus rayMond,	1924	 60 PTY Cam
Svalbardites forTey,	1974	 31 PTY Ord
Symphysops rayMond,	1925	 102 ASA Ord
Symphysops armata Barrande,	1872	 144, 148 ASA Ord
Szechuanella lu,	1962	 170 COR Ord
Tadakoustia geyer,	1990	 230 PTY Cam
Taihungshania sun,	1931	 145, 195 ASA Ord
Taklamakania Zhang,	1979	 196 ASA Ord
Taklamakania europaea haMMann	&	leone,	1997	 148, 150 ASA Ord
Tariccoia haMMann,	laske	&	Pillola,	1990	 18 NEK Ord
Tariccoia arrusensis haMMann,	laske	&	Pillola,	1990	 142, 143, 207, 210 NEK Ord
Telephina Marek,	1952	 97, 100, 128, 184, 188 PRO Ord
Thaleops laurentiana aMaTi	&	WesTroP,	2004	 337, 344 COR Ord
Thigriffides hessler,	1965	 131 PRO Car
Thysanopeltis haWle	&	corda,	1847	 168 COR Dev
Thysanopyge kayser,	1898	 192 ASA Ord
Tretaspis latilimba linnarsson,	1869	 110 ASA Ord
Treveropyge sTruve,	1958	 385 PHA Dev
Triadaspis bigeneris oPik,	1967	 267 AGN Cam
Triangulaspis lerMonTova,	1940	 26 PTY Cam
Triarthrus green,	1832	 35, 66, 204 PTY Ord
Triarthrus eatoni hall,	1838	 71, 73, 75, 109, 330, 332-334 PTY Ord
Triarthrus spinosus Billings,	1857	 204 PTY Ord
Tricrepicephalus koBayashi,	1935	 201 PTY Cam
Tricrepicephalus texanus shuMard,	1861	 202,	269 PTY Cam
Trimerocephalus Mccoy,	1849	 152 PHA Dev
Trimerocephalus mastophthalmus richTer,	1926	 50 PHA Dev
Trimerus green,	1832	 42, 98, 175 PHA Sil
Trimerus delphinocephalus green,	1832	 356 PHA Sil
Trinucleus Murchison,	1839	 36, 196 ASA Ord
Tropidocoryphe novak,	1890	 186 PRO Dev
Tropidocoryphe bassei van	viersen,	Prescher	&	savelsBergh,	2009	 410 PRO Dev
Tsunyidiscus Zhang,	1966	 26, 161 AGN Cam
Uktaspis koroBov,	1963	 26 COR Cam
Ulugtella angelini holM,	1882	 145 COR Ord
Ulugtella mediterranea haMMann	&	leone,	1997	 143, 145, 148 COR Ord
Uralichas cf. hispanicus verneuil	&	Barrande,	1856	 311 LIC Ord
Uralichas hispanicus tardus vela	&	corBacho,	2009	 172, 346 LIC Ord
Uralichas ribeiroi delgado,	1892	 13 LIC Ord
Uromystrum WhiTTingTon,	1953	 110, 188 PRO Ord
Utaspis marjumensis roBison,	1964	 202, 262 PTY Cam
Viaphacops MaksiMova,	1972	 46, 370 PHA Dev
Viaphacops kozlowskii Pek	&	vaněk,	1989	 381 PHA Dev
Vogesina aspera WolfarT,	1968	 382 PHA Dev
Vogesina lacunafera WolfarT,	1968	 382 PHA Dev
Walliserops MorZadec,	2001	 94 PHA Dev
Walliserops hammii chaTTerTon,	forTey,	BreTT,	giBB	&	Mckellar,	2006	 95, 402 PHA Dev
Walliserops trifurcatus MorZadec,	2001	 38, 57, 180, 402 PHA Dev
Wanneria WalcoTT,	1910	 278 RED Cam
Warburgella rugulosa canadensis orMisTon,	1967	 107 PRO Sil
Waribole richTer	&	richTer,	1926	 153 PRO Car
Waribole (Latibole) laticampa osMolska,	1962	 444 PRO Car
Waribole aello hahn,	hahn	&	Mueller,	2000	 153 PRO Car
Waribole richteri hahn,	1967	 153 PRO Car
Weberides reed,	1942	 186 PRO Car
Weeksina unispina WalcoTT,	1916	 92, 202, 268 PTY Cam
Wenndorfia sandford,	2005	 396 PHA Dev
Wolfartaspis cornutus WolfarT,	1968	 383 PHA Dev
Wujiajiania lu	&	lin,	1980	 98, 109, 204, 283, 284 PTY Cam
Wutingaspis tingi koBayashi,	1944	 217 RED Cam
Xenasaphus devexus eichWald,	1859	 82, 122, 326 ASA Ord
Yiliangella serrae Pillola,	1991	 140 RED Cam
Yunnanaspis Zhang,	1966	 166 RED Cam
Yunnanocephalus koBayashi,	1936	 203 PTY Cam
Yunnanocephalus yunnanensis Mansuy,	1912	 217 PTY Cam
Zacanthoides WalcoTT,	1888	 242 COR Cam
Zacanthoides grabaui Pack,	1906	 55, 57, 242 COR Cam
Zacanthoides idahoensis WalcoTT,	1908	 242 COR Cam
Zacanthoides typicalis WalcoTT,	1886	 52 COR Cam
Zeliszkella toledana haMMann,	1971	 311 PHA Ord
Zeliszkella torrubiae verneuil	&	Barrande,	1855	 310 PHA Ord
Zetillaenus ibericus haMMann,	1976	 143 COR Ord
Zetillaenus wahlenbergianus Barrande,	1852	 150 COR Ord
Zlichovaspis rugosa haWle	&	corda,	1847	 52, 179, 402 PHA Dev
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Olenoides inflatus
Middle Cambrian - Marjum Fm. - House Range, Millard County, USA
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Enrico Bonino
was born in the Province of Bergamo in 1966 and received his degree in Geology from the Depart-
ment of Earth Sciences at the University of Genoa. He currently lives in Belgium where he works 
as a cartographer specialized in the use of satellite imaging and geographic information systems 
(GIS). His proficiency in the use of digital-image processing, a healthy dose of artistic talent, and 
a good knowledge of desktop publishing software have provided him with the skills he needed to 
create graphics, including dozens of posters and illustrations, for all of the displays at the Back to 
the Past Museum in Cancún. In addition to his passion for trilobites, Enrico is particularly inter-
ested in the life forms that developed during the Precambrian.

Carlo Kier
was born in Milan in 1961. He holds a degree in law and is currently the director of the 
Azul Hotel chain. He lives in Cancún, Mexico, where he is involved in ef forts to preserve 
the marine environment. At the age of sixteen, he began a long collaboration with Milan’s 
Museum of Natural History, but it wasn’t until 1970 that his true passion for trilobites 
began to take shape. Today, that passion has become the impetus behind one of the most 
important collections in the world. His tireless field research across the globe and his 
involvement with professionals in paleontology have given him the opportunity to describe 
new species of trilobites and other arthropods. His personal determination and the devel-
opment of the Azul Sensatori hotel complex finally brought his dream to fruition: the Back 
to the Past Museum, the world’s first museum dedicated entirely to trilobites.

With regard to human interest in fossils, trilobites may rank second only to dinosaurs.
Having studied trilobites most of my life, the English version of The Back to the Past Museum Guide to 
TRILOBITES by Enrico Bonino and Carlo Kier is a pleasant treat.  I am captivated by the abundant color 
images of more than 600 diverse species of trilobites, mostly from the authors’ own collections.  
Specimens amply represent famous trilobite localities around the world and typify forms from most of the 
250-million-year history of trilobites.
Numerous specimens are masterpieces of modern professional preparation.
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