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http://mww.trilobites.info/ordharpetida.htm

Arthropods are invertebrates with segmented bodies and jointed
limbs. The limbs form part of an exoskeleton, which is mainly made of
a-chitin, a derivative of glucose

Arthropods are members of the phylum Arthropoda (from Greek
"Joint", and "leg", which together mean "jointed leg"), and include the
Insects, arachnids, and crustaceans. It also includes an extinction
class Trilobita.

Arthropods are characterized by their jointed limbs and cuticles, which
are mainly made of a-chitin; the cuticles of crustaceans are also
biomineralized with calcium carbonate.

One of the most important invertebrate phyllum including 80.000

species.
Modified from http://en.wikipedia.org/wiki/Arthropod
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Phylum Arthropoda
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Abtrichia antennata

starbellied spider
Acanthepeira stellata

starbellied spider
Acanthepeira stellata

red twin spot oriental rat flea
Xanthorhoe ferrugata Xenopsylla cheopis
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Acanthocephala terminalis

smaller yellow ant smaller yellow ant
Acanthomyops claviger Acanthomyops claviger

Xylocopa carpenter bee Xylotrechus
Xylocopa virginica

Achaearanea house spider Acherontia atropos
Achaearanea tepidariorum

Zealeuctra claasseni

Zelus

luna moth Zootermopsis laticeps
Actias luna

luna moth Acyrthosiphon pisum
Actias luna

Adelpha bredowii Zopherus chilensis

damselflies damselflies
Zygoptera Zygoptera

http://animaldiversity.ummz.umich.edu/site/accounts/pictures/Arthropoda.html
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Tactopoda
Supersubphylum P, Euarthropoda
Subphylum Arachnomorpha
Arthropoda Chelicerata
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Domain Eukarya

Kingdom Animalia

Phylum Arthropoda

Class Trilobita

Image below courtesy UCMP Berkeley

http://www.sidwell.edu/us/science/vib5/Labs/

Classification_Lab/Eukarya/
Animalia/Arthropoda/Trilobita/
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Trilobites (meaning "three lobes") are a well-
known fossil group of extinct marine arthropods.

Trilobites form one of the earliest known groups
of arthropods.

Early Cambrian period to the end of the Permian

When trilobites first appeared in the fossil record
they were already highly diverse and
geographically dispersed. Because trilobites had
wide diversity and an easily fossilized
exoskeleton that is made of chitin an extensive
fossil record was left behind, with some 17,000
known species spanning Paleozoic time.

The study of these fossils has facilitated
important contributions to biostratigraphy,
paleontology, and plate tectonics.

Trilobites are often placed within the arthropod
subphylum Schizoramia, although several
alternative taxonomies are found in the
literature.

Trilobites had many life styles; some moved over
the sea-bed as predators, scavengers or filter

feeders and some swam, feeding on plankton.

Modified from http://en.wikipedia.org/wiki/Arthropod


http://www.sidwell.edu/us/science/vlb5/Labs/
http://en.wikipedia.org/wiki/Extinction
http://en.wikipedia.org/wiki/Arthropod
http://en.wikipedia.org/wiki/Early_Cambrian
http://en.wikipedia.org/wiki/Permian
http://en.wikipedia.org/wiki/Fossil
http://en.wikipedia.org/wiki/Exoskeleton
http://en.wikipedia.org/wiki/Chitin
http://en.wikipedia.org/wiki/Paleozoic
http://en.wikipedia.org/wiki/Biostratigraphy
http://en.wikipedia.org/wiki/Paleontology
http://en.wikipedia.org/wiki/Plate_tectonics
http://en.wikipedia.org/wiki/Arthropod
http://en.wikipedia.org/wiki/Taxonomy
http://en.wikipedia.org/wiki/Benthic
http://en.wikipedia.org/wiki/Benthic
http://en.wikipedia.org/wiki/Benthic
http://en.wikipedia.org/wiki/Benthic
http://en.wikipedia.org/wiki/Predator
http://en.wikipedia.org/wiki/Scavenger
http://en.wikipedia.org/wiki/Filter_feeder
http://en.wikipedia.org/wiki/Filter_feeder
http://en.wikipedia.org/wiki/Pelagic_zone
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http:/imww.biltek.tubitak.gov.tr/bilgipaket/jeolojik/Fanerozoik/Paleozoik/Kambriyen/index.htm
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Body organisations & terms
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the facial suture
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The folllowing has been taken into consideration for Trilobita
classification.

Microfigos: Pijidiyum smaller than cephelon

. Isofigos: Both equal in size
Macrofigos: Pijidiyum larger than cephelon
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Dorsal view Side view

Terms

Ventral view
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Legs made of chitin have not always been preserved in geological records.







4% ﬂ%ﬂ?ﬂ

Lac L4 24

) P
[4

M. Gormiis
Ankara University, 2017
Lecture 12



M. Gérmiis,
Ankara University, 2017
Lecture 12

Walking Strh:lmg

Emerging

Wfﬁ/iwﬁ P
wﬂ \\\\\\\mw A

th H\b*ﬁ‘

Rusophycus Cruziana Diplichnites




M. Gormiis,

Anlkara Uriversien 2017 Olenellus sp. Early Cambrian

*

Class Paradoxides sp. Middle Cambrian
Trilobita

Scientific Name Paradoxides
Reference Ernst Haeckel"s Kunstformer
Acknowledgements Scan courtesy of Kurt Stiber
Specimen Condition Fossil
TolL image Use  share with TolL partners
Attached to Group Trilobites

image Type Drawing/Painting
image Content Specimen(s)
Title Paradoxides.jpg

http://tolweb.org/Arthropoda
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Class
Trilobita Redlichia sp. Early Cambrian
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Class
Trilobita

?«“md“ayﬁ

ASAPHUS platyurus RUSSIA



http://www.aloha.net/~smgon/agnostinaguide.htm
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Class
Trilobita

lllaenus Ordovician
Trinucleus Ord
Deiphon Sil

Dalmanites Sil-Early
Dev.

Trimerus M. Sil. -
M.Dev.
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Class
Trilobita

Encrinurus M.Ord.-Sil.
Phacops Sil-Dev.
Agnostus Late Camb.
Asaphus Early Ord.
Phillipsia Early Carb.
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M. Gormiis,
Infaunal filter feeders, Ankara University, 2017
Epifaunal feeders off the organic matter resting on the sediment surface, Lecture 12
Swimming slowly through the deep waters,

Environmental indicators given by morphological structure:

Infaunal in Fine Substrate, Sedimentary suspension feeders:

Those trilobites which burrowed into the substrate developed a particular morphology e.g. a smooth exterior and a broad
The probable life position of the illaenid trilobite axial lobe. The smooth exterior would have allow a quick entry into the substrate with little friction, and the broad axial lobe
allowed room for large appendage muscles needed to enable rapid burrowing. Large cephalons tend to be a characteristic of
trilobites in this type of environment and these would have rested upon the surface with the rest of the body pointing
downwards within the substrate.

Trilobites with highly convex exoskeletons have a body that cannot articulate, the body »’Loss of eyes “
cannot move in the normal way with the head, but declines backwards. It is this adaptation . '
which is a common denominator of trilobites from an infaunal environment, it is not suited to
epifaunal crawling or swimming. Other features which may be seen include loss of eves,
development of genal spines, and miniaturization. e.g. illaenine Bumastoides. This trilobite
Panderia megalophthalma seen to the right (Bumastoides, taken from PaleoPalace.com) did not have the ability to see,
however this did not pose a problem as it was constantly submerged in the sea floor sediment.

- =
[ small
size

(Adapted from TRILOBITES, R. Levi-Setti)

Epifaunal Crawling or Swimming:
The species Opipeuter has an elongate body with reduced thoracic pleurae to give longitudinal flexibility, but it is its enormous eyes which enable all round vision which is its
most prominent feature. In general this enlarged eye feature was common in swimming trilobites, it enabled a circular horizon field of view.

The lack of spines and the bulbous eyes would have made it impossible for this trilobite to have rested on the sea floor like other trilobites. It was most likely pelagic belonging
to a benthonic group much like the amphipod Hyperia of modern day. The poorly streamlined shape indicates it was a slow swimmer.

The example seen to the right 1s Flexicalymene. Ordovician in age it comes from the Richmond Formation. Mt Orab,
Ohio. The eyes are prominent upon the cephalon allowing good vision whilst crawling around on the sea bed and the
enlarged glabella, possibly indicates (as discussed in the Morphology section) a reasonable sized stomach. The relatively
large stomach size is not found within smaller infaunal trilobites, possibly due to the fact that the volumes of food
consumed by them was substantially less than for these crawling swimming trilobites.

Another example 1s the agnostid trilobites which were small, blind, with two thoracic segments, a common indicator of a
pelagic mode of life.

(Image taken from PaleoPalace com, with permission)

http://www.brookes.ac.uk/geology/8361/1998/kirsty/evolu.html#Evolution



Swimming:

The bodies of swimming trilobites are narrower and the eyes are closer to the sides of the cephalon, than those of bottom dwelling trilobites. Swimming trilobites may have been
predators, or they may have been "filter feeders” using special appendages to remove nutrients from the surrounding water.

The odontopleurid Selenopeltishas been mterpreted as an active swimmer which could also rest on the
sea floor for short periods of time without sinking into the substrate due to the clongate genal spineand

the presence of spines on each thoracicsegment and the pygidium.

Image taken from,
EXTINCTIONS fossil company web site.
permission granted in copyright

http://mww.brookes.ac.uk/geology/8361/1998/kirsty/evolu.html#Evolution
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Bilimadamlary eski okyanuslarda daha iyi
garehilmek icin gozlerini 1s1ktan koruyan
siperlikler gelistirmis bir trilobit fosili
bulduklarnm acikladilar. Erbenochile erbeni
tarmnden olan ve 380 milvon yil dnce
vasadidl tahmin edilen hayvvan, Gteki trilohit
tirlerinden havli farkh. Oxford
Oniversitesi'nden Richard Fortey ile, Alberta
Oniversitesi'nden (Kanada) Brian

BILI M TEENIE B Bkim 2003

Chatterton. bu ilging trilohiti, Fas'ta
Devonyen ddneme (gOndmuzden 417-354
milyon vil dnce) ait tortul Kavalarda
bulmuslar. Trilobitler, ashinda Kambriven
dineminde (gOndmizden 545495 milyvon yil
dncesi) ortaya cilkmis ve ortama yayg@in
uyum gistermis canhlar. Pek cok cesitten
cok sayida fosillerine dinyvanin her yerinde
rastlanmyor. Ancald iki arastrmacinin
buldugu drmek, cok Gzel bir tire ait. Fosil
nzerinde en ¢olk dikkat ceken dzellikler, son
derece etkin savunma ve saldin
mekanizmalar. Hayvamn sirtindaki orta
bailme tzerindelki dikenler, kendisini sQrpriz
saldirilara kars1 korurken. olagantistil
dgeliskin gazleri de daha ivi gdrmesini ve

daha iyi beslenmesini sadlamis olmall.
Fosildeki gazler, bir Kule gibi yikselen ve
360 derecelik goms alam saglavan Kompozit
(bilesik) gozler. ki gizde, vulandan asadiva
18%r sira halinde dizilmis toplam 560 kKadar
mercekten olusuyor. Bu merceklerin dnemli
bir Gzellidgi de, ateki trilobitlerde ve eski va
da modern hilesilk gbze sahip pek cok
hayvanda gardlenin aksine kire bicimli
olmayip. pencere caml @ibi diz olmalarl.
Arastirmacilar, bu diz vapimn mesafe
ayarimn ivi yapimasimda avantaj sagladidim
vurguluyorlar. Gazlerin QZerini Vizdr @il
cepecevre drien cllkimbimn isleviyse, tepeden
dgelen gimsid@nin, @irisi bozmasina engel
olmak. “Tipkl insanlarin gézlerinin
kamasmamasl ve daha ivi ghrebilmek icin
ellerini gozlerine siper etmeleri, va da
vizdrlll sapkalar giyvmeleri gibi”.

—
Sdence, 19 Byl 2003
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The 9 Orders of Trilobites (Class Trilobita)

Trilobite Order

Salient Distinguishing

Characteristics of the Order

Appearance and
Duration

Representative Trilobite

Agnostida

o Among the most primitive of
trilobites, often lacking eyes

o Length of a few mm and
smaller

+ Similar cephalon and pygidium

(isopygous)

Lower Cambrian to
Upper Ordovician

Redlichiida

» Among the most primitive of
trilobites

+ Many thoracic segments

+ Spinocity usually limited to
pleurae tips

o Small pygidium

Lower Cambrian to ||

Middle Cambrian

Corynexochida

+ Hypostomal attachment in
common

» Normally spinous, but Suborder
llaenina is typically effaced

Lower to Middle
Cambrian

+ Often elaborate and often
highy spinous (making them
highly sought)

Ordovician to
Devonian

Phacopida

Particularly noted for detailed
preservation of compound
eyes

Typical deep furrows between
thoracic segments

Typically not spinous

Lower Ordovician to
Upper Devonian

Proetida

Among the last survivors
before Trilobita faded away,
and disappeared in the
Permian extinction

Typically small with small
spineless pygidium

Ordovician to
Permian

Ubiquitous trilobite sharing
distinct suture structure
Effacement of features
common with typically large

pygidium

Middle Cambrian to
Lower Silurian

Harpetida

Presence of the broad
semicircular to ovate brim
Lack of rostral plate

Upper Cambrian to
Upper Devonian

Ptychopariida

Appeared early and persisted
long, yielding much vanability
in form

Formerly included in what is
now Order Harpetida

http://www.fossilmuseum.net/Tree_of_Life/Phylum%20Arthropoda/ClassTrilobita.htm

Lower Cambrian to
Devonian

M. Gérmiis,

Ankara University, 2017
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The trilobites of Order Agnostida appeared in the Lower Cambrian where they were diverse and ubiquitous, and declined t¢  Trilobite Order Ag"uﬂidﬂ Families:
become rare in the Ordovician prior to their complete extinction by the end of the Ordovician. Among trilobites, they are Suborder Agnnstina
50 relatively unusual that some researchers have suggested, based on larval limb structure, that one of the two

suborders, Agnostina, should not be included in Class Trilobita. SUpEI’faI"I"I”'}F hgnnstﬂidea
| _ | B - Agnostidae

T s o e b i, e tod s, pdnary sted syt ol 7 Subfamily Agnostinge
Agnostina have two segments between the cephalon and pygidium, and lack have sutures on the cephalon. In contrast,  — Subfamily Ammagnostinae
members of Suborder Eodiscina may have two or three body segments, and some have small eyes and proparian sutures - Subfamily Glyrptagngstinae
that have a less rear-sloping angle that the genal angle. _ F’tychagnnstidae

- Spinagnostidae

- Peronopsidae

- Doryagnostidae

- Peronopsidae

- Diplagnostidae

— Subfamily Diplagnostinae

— Subfamily Oidalagnostinae
- Subfamily Pseudagnostinae
- Clavagnostidae

Ptychagnostus michaeli Peronopsis segmenta Ptychagnostus atavus Ptychagnostus - Subfamily Clavagnugtinae
oy Pl oy ey Gy Syt scardess_ Sufamily Aspidagnostinas
Millard County, Utah Millard County, Utah Millard County, Utah Middle Cambrian - Metagnostidae
Millard County, Utah Superfam”y [Eqmma”
- Sphaeragnostidae
Superfamily Condylopygoidea
- Condylopygidae
Suborder Eodiscina

Superfamily Eodiscoidea
- Tsunyidiscidae

- Hebediscidae
- Calodiscidae
Ptychagnostus akanthodes M. Gormiis, - Weym_qUthlld ae
Family: Ptychagnostidae Ankara University, 2017 - Yukoniidae
Middle Cambrian Lecture 12 - Eodiscidae

Millard County, Utah
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Bergeroniellus asiaticus
Redlichiida: Superfamily
Redlichioidea; Family
Redlichiidae
Lower Cambrian Botomian
Stage
Sinsk Formation, Lena River,
Russia

Olenellus sp.
Suborder Olenellina
Superfamily Olenelloidea
Lower Cambrian
Eager formation, B.C.,
Canada

Peachella brevasina
Redlichiida: Superfamily
Olenelloidea; Family
Olenellidae; Subfamily
Biceratopsinae
Late, Lower Cambrian
Cararra Formation, Nopah
Range, Inyo County,
California

Fallotaspis sp
Family: Fallotaspidae
Cambrian
Zagora, Morocco

Wanneria sp.
Redlichiida: Superfamily
Suborder Olenellina
Family: Olenellidae;
Subfamily: Wanneriinae
Lower Cambrian
Eager formation, Cranbrook
Rifle Range, British
Columbia, Canada

Thw Wkl Fotsi Nobaing
»eaw fovetimyssm nef

Xystridura saint-smithi
Superfamily Paradoxidoidea
Family Paradoxididae
Middle Cambrian
Mount Isa, Australia

Olenellus gilberti
Redlichiida: Superfamily
Suborder Olenellina
Family: Olenellidae;
Subfamily: Olenellinae
Lower Cambrian
Pioche Shale, Lincoln
County Nevada

Nevadia weeksi
Superfamily:
Archaeaspididae
Family: Nevadiidae
Poleta Formation
Nevada

Trilobite Order Redlichiida
Families:

Suborder Olenellina
Superfamily Olenelloidea

- Olenellidas

— Subfamily Olenellinae

— Subfamily Biceratopsinae
— Subfamily Bristoliinae

— Subfamily Gabrnellinae

— Subfamily Laudoniinae

— Subfamily Wanneriinae

- Holmiidae

— Subfamily Holmiinae

— Subfamily Callavinae
Superfamily Fallotaspidoidea-
- Fallotaspididae

— Subfamily Fallotaspidinae
— Subfamily Daguinaspidinae
Archaeaspididae

- Judomiidae

- Meltneriidae

- Mevadiidae

Suborder Redlichiina
Superfamily Emuelloidea

- Emuellidae

Superfamily Redlichioidea

- Redlichiidae

— Subfamily

— Subfamily

— Subfamily

— Subfamily

— Subfamily

- Dolerolenidae

— Subfamily Doleroleninae
— ?Subfamily Paramalungiinae
- Yinitidae

- Mayiellidae

- Gigantopygidae

— Subfamily Gigantopyginae
— Subfamily Yiliangellinae
— Saukiandidae

— Subfamily Saukiandinae
— Subfamily Despujolsinae
— Subfamily Resseropinae
- Metadoxadidae

- Abadiellidae

- Kueichowiidae

- Menneraspididae

- Redlichinidae

- Chengkouaspidae
Superfamily Paradoxidoidea
- Paradoxididae

- Centropleundae

- Xystriduridae
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Trilobite Order Corynexochida
Families:

Suborder Corynexochina
Superfamily Corynexochoidea

- Amgaspididae

- Corynexochidae

- Cheiruroididae [now
Oryctocephalidae]

- Chenghuiidae [Chengkouiidae]
- Dorypygidae

- Ogygopsidae [into Dorypygidae]
- Oryctocephalidae

v*Nm,\

& o ,& ;‘ W
s

Olenoides nevadensis Scabriscutellum furciferum  Kolihapeltis chlupaci hollardi lllaenus tauricornis - Dolichometopidae
(Rare) Suborder Illaenina Suborder Illaenina Ordovician - Edelsteinaspidae
Suborde [y —— ies/Uta les%20nevadensis/Olenoides _navedensis, MMMMCIIEEIIE - Jakutid
Family | Z Family: llaenidae aktidae
Late, Lower Cambrian Hamar Laghdad Formation Wolchow river, Russia - Zacanthoididae
Marjam Formation Ofaten, Morocco - Dinesidae
Milliard County, Utah Suborder Illzenina

Superfamily Illaenoidea

- Styginidae (Scutelluidae)

- Phillipsinellidae [into Styginidae]
- Illzenidae

- Panderidae

- Tsinaniidae

Suborder Leiostegina

Superfamily Leiostegioidea

- Leiosteqiidae

- Pagodiidae
- Kaolishanidae
lllaenus dalmani Platyscutellum sp. Albertella cf longwell - Cheilocephalidae
Ordovician Family Thysanopeltidae Family Zacanthoididae - Lecanopygidae [Ilaenuridae]
Suborder: Illaenina Devonian Middle Cambrian - Shirakellidae
Family: lllaenidae Zerg, Morocco Nye County, Nevada - Ordosiidae

Wolchow river, Russia



The Lichida trilobites are thought to have evolved from either Order Corynexochida or Order Redlichiida. While spines are
widespread among many trilobite orders and species, the Lichida trilobites win the prize for the most elaborate, ornate,
and possibly intimidating spines. The development of spines is commonly accepted as defense adaptation to ward off
predators. An alternate hypotheses for the adaptive origin of trilobite spines is to use like snowshoes on a silty seafloor.

Hoplolichas tricuspidatus
Order Lichida
Superfamily Lichoidea
Family Lichidae
Ordovician
Wolchow river, Russia

Selenopeltis buchii
Order Lichida
Family Odontopleuridae
Ordovician
Erfoud, Morocco

Dicranurus hamatus
elegantus
Superfamily:
Odontopleuroidea;
Family: Odontopleuridae
Lower Devonian

Haragan Formation
Coal County, Oklahoma

Dicranurus monstrosus
Superfamily:
Odontopleuroidea;
Family Odontopleuridae
Lower Devonian
Alnif, Morocco

Kettneraspis williamsi
Order Lichida, Family
Odontopleuridae
Lower Devonian
Haragan Formation

Ceratonurus sp.
(2.3 inch - largest from
formation)
Superfamily:
Odontopleuroidea
Family: Odontopleuridae
Lower Devonian

Haragan Formation
Coal County, Oklahoma

Hoplolichas plautini
Order Lichida
Superfamily Lichoidea
Family Lichidae
Ordovician
Wolchow River, Russia

Arctinurus boltoni
Lichida Family Lichidae
Rochester Shale Formation,
Middleport, New York

Bug X
Lichida, Family Lichidae
Lower Devonian
Haragan Formation
Coal County, Oklahoma

Hoplolichas furcifer
Order Lichida
Superfamily Lichoidea
Family Lichidae
Ordovician
Wolchow River, Russia

Hoplolichas tricuspidatus
Order Lichida
Superfamily Lichoidea
Family Lichidae
Ordovician

Trilobite Order Lichida Families:
Suborder Lichina _

Superfamily Odontopleuroidea
- Odontopleuridae

- Odontopleuridae |
Superfamily Damese
- Damesellidae

lenopeltidae)
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Trilobite Order Phacopida is large and diverse, comprising the related suborders Calymenina, Cheirurina, and
Phacopina. Their grouping mainly derives from a shared and differentiating form during the early protaspid larval form
period. The Phacopids likely appeared near the base of the Ordovician as Suborder Calymenina. The Calymenina
share hypostomal characteristics with Order Ptychopariida, and Phacopida exhibits similar tuberculation with Lichida,
confounding the Phacopids closest sister group.

Coltraenia oufatenensis
Superfamily Acastoidea

Pliomera fisheri
Suborder Cheirurina

Calymene clavicula
Family Calymenidae

Cybele beletula
Family Encrinuridae

Family Pliomeridae Middle Devonian Middle Silurian Lower Ordovician
Middle Ordovician Alnif, Morocco Henryhouse Formation Wolchow river, Russia
Wolchow river, Russia Oklahoma

Anacheirurs (Lehua sp.)
Family Cheiruridae

Kainops raymondi
Family Phacopidae

Phacops speculator
Family Phacopidae

Phacops rana norwoodensis
Family Phacopidae

Ordovician Lower Devonian Devonian Devonian
Tanssikhte, Zagora, Haragan Formation Alnif, Morocco Cedar Valley Formation,
Morocco Oklahoma

Johnson County, Iowa

Pseudocybele nasuta
Suborder Cheirurina

Superfamily Pilekiidae
Family Pliomeridae
Ordovician
Fillmore Formation
Millard County, Utah

Cybele bellatula
Suborder Cheirurrina

Superfamily Cheiruroidea
Family Encrinuridae
Lower Ordovician
Wolchow river, Russia

Elexicalymene meeki
Family Calymenidae
Ordovician
Mount Orab, Ohio

Crotalocephalina
(Crotalocephalus) gibbus
Family Cheiruridae
Devonian
Alnif, Morocco
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Flexicalymene retrorsa
Family Calymenidae
Ordovician
Mount Orab, Ohio

Chasmops praecurrens
Suborder Phacopina
Superfamily Phacopoidea
Family Pterygometopidae
Middle Ordovician
Wolchow river, Russia

Trilobite Order Phacopida
Families:

Suborder Calymenina
Superfamily Calymenoidea

- Calymenidae
Pharostomatidae

- Homalonotidae

- Bavarillidae

- Carmonidae [not listed as family]
- Bathycheilidae

Suborder Phacopina

Superfamily Phacopoidea

- Phacopidae

- Pterygometopidae

Superfamily Dalmanitoidea

- Dalmanitidae

- Prosopiscidae

- Diaphanometopidae

Superfamily Acastoidea

- Acastidae

- Calmoniidae

Suborder Cheirurrina

Superfamily Cheiruroidea

- Cheiruridae
- Pliomeridae
- Pilekiidae

- Encrinuridae
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Bathyurellus teretus Comptonaspis swallowi Comptonaspis swallowi
Superfamily Bathyuroidea Superfamily Proetoidea Superfamily Aulacopleuroidea
Family Bathyuridae Family Proetidae Family Aulacopleuriidae
Ordovician Mississippian Silurian
Fillmore Formation, Millard Saline County, Missouri Waldron Shale, Indiana

County, Utah

Trilobite Order Proetida Families:
Suborder Proetoidea
Superfamily Proetoidea
-Proetidae

-Tropidocoryphidae

Superfamily Aulacopleuroidea
- Aulacopleuridae

- Brachymetopidae

- Rorringtoniidae

Superfamily Bathyuroidea

- Bathyuridae

- Dimeropygidae

- Hystricurnidae

- Toernquistiidae

- Lecanopygidae

- Holotrachelidae

- Telephinidae

- Sharyiidae




The most conspicuous morphological feature of the Asaphid trilobites is the smooth and isopygous (similar in size)
cephalon and pygidium, an evolutionary adaptation believed to have helped the trilobite more easily burrow into
sediment to achieve stealth. The Asaphids appeared in the Middle Cambrian and persisted to the Lower Silurian Order
Asaphida comprises six Superfamilies: Anomocaroidea; Asaphoidea; Cyclopygoidea; Trinucleioidea; Dikelokephaloidea;
and Remopleuridoidea listed at the bottom of this page. The oder contains a very large morphological diversity.

Asaphus kowalewskii
Superfamily Asaphoidea

Family Asaphidae
Middle Ordovician
Wolchow River, Russia

Megistaspis triangularis Nankinolithis sp.
Superfamily Trinucleoidea
Family Trinucleidae
Ordovician

El Kaid Errami, Morocco

Asaphus cornutus
Superfamily Asaphoidea

Family Asaphidae
Middle Ordovician
Wolchov River, Russia

Superfamily Asaphoidea
Family Asaphidae
Lower Ordovician

Wolchow river, Russia

Salterolithus caractaci
Superfamily Trinucleoidea
Family Trinucleidae
Upper Ordovician
Caradoc Series, Harnage
(Shales) Formation,
Welshpool, England

Isoteloides flexus (rare)
Superfamily Asaphoidea
Family Asaphidae
Ordovician
Fillmore Formation, Millard
County, Utah

Paratrinucleus acervulosus
Family Trinucleidae
Upper Ordovician
Blacksburg, Virginia

Onnia superba
Death Assemblage

Superfamily Trinucleoidea
Family Trinucleidae
Middle Devonian
Blekos, Morocco

e
Pseudasaphus
tecticaudatus

Middle Ordovician
Wolchow River, Russia

Ptyocephalus yersini
Superfamily: Asaphoidea
Family: Asaphidae
Subfamily: Ptyocephalinae

Ordovician

Cilllenara Earm=ssaas

Homotelus florencevillensis
Family Asaphidae
Subfamily: Isotelinae
Upper Ordovician
Clayton County, Iowa

Lochodomas volborthi
Superfamily Trinucleoidea
Family Trinucleidae
Ordovician
Wolchow River, Russia

Trilobite Order Asaphida Families:
Suborder Asaphina
Superfamily Anomocaroidea
- Anomocarellidae

- Anomocaridae

- Pterocephaliidae (includes Housiinae)

- Parabolinoididae

- Dikelokephalinidae [now Hungaiidae
(Remopleuridoideal)]

- Aphelaspididae

Superfamily Asaphoidea

- Asaphidae

- Ceratopygidae

Superfamily Dikelokephaleidea
- Dikelokephalidae

- Andrarinidae

- Saukiidae

- Ptychaspididae

- Eurekiidae

- Loganellidae [now ldahoiidae
(Remopleuridoideal)]

Superfamily Remopleuridicidea
- Remopleundidae

- Kainellidae [now Remopleurididae]
- Opipeuteridae [now Telephinidae
(Order Proetida)]

- Bohemillidae

- Auritamiidae

- Idahoiidae

- Hungaiidae

Superfamily Cyclopygoidea

- Cyclopygidae

- Tathungshaniidae

- Mileidae

Superfamily Trinucleioidea

- Trinucleidae

- Dionididae (=Tongxinaspididae) (?)
- Orometopidae [into Alsataspididae]
- Raphiophoridae

- Alsataspididae

- Liostracinidae

Superfamily Uncertain

- Rhyssometopidae (includes - -
Mapaniidae, Plectriferidae)

- Monkaspididae
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(click on images for pictorial guide)

Entomaspis

ORDER HARPETIDA

Introduction: Recenily split from the Pivchopariida (Ebach & McNamara 2002), easily distingnished by marginal sutures and lack of rostral plate, as
well as the presence of the "harpetid brim."

Cephalon: semicircular to ovate; fringe inclined. consisting of vaulted inner genal roll, which is convex or flat, and an outer bilaminar brim_ either flat,
convex or concave, extending posteriorly to long, flat genal prolongations; facial sutures marginal, in Entomaspididae involving the eves, but with anterior
and posterior sections running close together toward otherwise marginal sutures; glabella convex, narrowing forwards, with | to 3 pairs of furrows,
posterior pair isolating triangular basal lobes; occipital ring convex; alae typically present; preglabellar field broad, sloping down to flat or upwardly
concave border; eyes commonly reduced to prominent tubercles, centrally located on genae, strong eve ridges present; external surface of cephalon
may be tuberculose or granulose.

Thorax: with 12 or (frequently) more segments, pleurae flattened, with broad axial firrows.

Pyveidinm: subtriangular, elongate to short.

Families: Entomaspididae, Harpetidae, Harpididae (=Loganopeltidae).

Occurrence: Upper Cambrian to Late Devonian (Frasnian).

Genera: Entomaspididae: Entomaspis (=Hupotherica)

Harpetidae: Arraphus, Bohemoharpes (=Declivoharpes; =Unguloharpes), Bowmania, Brachyhipposiderus, Conococheaguea, Dolichoharpes,
Dubhglasina (=Australohavpes; =Sinoharpes), Eoharpes ({Harpina), Eotrinucleus, Harpes (=Helioharpes; =Reticuloharpes), Heterocaryom,
Hibbertia ((Platvharpes; =Harpesoides; =Metaharpes; =Parvaharpes; =Thorslundaps; =Wegelinia), Kathrynia, Kielania (=Lowtheria),
Lioharpes (=Fritchaspis), Paleoharpes, Scotoharpas (= Aﬁsm}m;pes, =Selenoharpes).

Harpididae: Chencunia, Dictvocephalites, Fissocaphalijaess S et Temeesin e Do s

Paraharpides, Pscemiaspis.

www.trilobites.info\

ADDITIONAL CLASSIFICATION NOTES FOR H
Fortey (1990) points out that two of the diagnostic charag
Ebach & McNamara (2002) point out that all members o
defined as Ptychopariida. Consequently, they raised Harp
Fortey erected the Librostoma (1990} to act as a high-le
suborders. As Proetida, Asaphida, and now Harpetida arq
the shared Ptvchopariida ancestry.
A note on the name Harpidae: Harpidae was once used a
with the use of the same name for a family of extant mollug
family. In 1987 Harpetidae Hawle & Corda 1847 and Ha
1436 of the ICZN.
For information on the ontogeny of Harpetida, see Dr. R

Ben, A G. 1971. Cassidae and Harpidae: Two family gro
Nomenclature 28:564-86.
Ebach, M.C. & K.J. McNamara 2002. a systematic re
2I:135-67.
Fortey, R.A 1990 Ontogeny, hypostome atachment and

. Harpes perradiatus)
Harpetida Gallery
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“]‘:é:‘;‘l”:ﬁ;f“' ORDER PTYCHOPARIIDA Antagmidae: Anzagmella, Antagmus, Bagradia, Bicella, Bilimb, c ictor, Crassj , Cyphamb (=Oreisator),
4 He ia, Katunia, Le ) L ia, Luaspides, Onchoceph Onchocephalus (=Litocodia), Paraantagms,
Modocta Introduction: A large, h order Hicat i, with specialized offshoots that are hard to frame within a general diagnosis Periomma, Plesioperi , Shi i , Wanbeiaspis, Xianggi is, Xi ia, Xiaomaji i
Cephalon: typically with opisthoparian facial sutures, with gently forward-tapering simple glabella bearing a broad, rounded front, usually with 3 pairs
{ y of rather narrow parallel glabellar furrows: natant hypostome . A s, Blainia, Blatniopsi: Ble Canotiana (=Williamsina), Cinmella, ?Conoides,
T i w— e — D , Edithiella, E iscus HATRULLINA, Kaniniella SIVOV), E¢ Erbenia, Eteraspis, Iniotoma, Kaninia
= Pygidium: quite variable, but typically with a small pygidim bearing a border (Cambrian) or a larger pygidium with or without border (post- (Raniniella SIVOV; =Dolgaia), Kaniniella KOBAYASHI, Lioparia (ILorentzia, /F i =L
tf—._ﬁ Carbrian) Luyanhaoaspis ({Luaspis PENG et al, 1995), Mindh , F , Voga,
= .
%?:E:% Occurrence: Lower Cambrian to Upper Ordovician. i i . B )
=== Suborders: Ptychoparina, Olenina. (Formerly also including Harpina, which is now a full Order Harpetida) Manomouidac BN St D | et
Menomonia
% i @ is, Bolaspis, Eldoradia,
—
== Cedariidac: ina (=Ht imontia), Cari , Cedaria, Cedarina, Henadoparia, Jimach
Suborder Ptychopariina ===
. . . . 'f"\' (¢ jidae: Berxieila, CF ( =P i), CJ h Kazelia (=Kazellina), 2
Introduction: Primitive Prychopariida, a large and extremely varied group. Z=! % Navinosa, I P i, Paracn (=0 i 7 5 bongia, Wentsuia.
Cephalon: glabella usually tapering with 3 pairs of glabellar furrows, sutures typically opisthoparian (but some proparian, and blind forms marginal); =
anterior sutures usually convergent to slightly divergent, posterior scctions moderately to highly divergent: cyes usually present, medial. and ncar @ idac: Bailiaspis, Bailialla (=L e T ez (S CrmeraE ) Gorremaoll
glabella; usually blade-like genal spines present Ce =Cc 2 =C ia), Ct Elyx ({Eryx), Hartella, Parabailiella, Tchaiaspis.
Thorax: generally long, relative to pygidium.
Pygidium: variable. but typically smaller than thorax. Conokephaliidae: Buitella, Catuniella, C: ina (=Lob i boceph Gorskia, Maspalki 15,
Eli (see below) : Meisterella, Miranda, Oirotella, Suludella, Westergaardella.
Families: (listing those for which suborder assi is i idae, Catill idac, inidae, Avoninidae, Plethopeltidac. Norwoodiidae
Crepicephati ia, Bei is, Cayupania, Coosella ( , Caosia, Coosina, Coosinoides, Crepicephalina
Superfamily Ellipsocephaloidea (=) 5 G H Idioura, Ke i i i, Perforing, Pselid
Cephalon: glabella tapering forward. or or slightly ing forward: up to 3 pairs of lateral furrows. eye ridges present. ia, Temnoura (=. fia), Te , Uncaspis,
Thorax: generally 12-16 thoracic segments
Pygidium: small, unremarkable. Di i i tigma, D n =Gy 5
Ellipsocephaloidea Families and Genera: Agraulidac: 4gasella, Agaso, Agraulos (IArion; [Arionius; =/Arionides /Ari ; =A, Te ihlingia, Tholifrons (=F is), Torifera, Xiangia.
Eftipsocephalidae Chittidilla (=Di ; D =) G Cl Ce Ei Ie i 7 Norwoodia
Ellipsocephaius N e ll C ! - o ! o
: 5 i r F , , Piy I 3 Elvinidae: Chari D is, D) is, Dunderbergia, Dy Elburgia, Elvinaspis, Elvinia (=Moosia), Elviniella,
Poriagraulos, Proampy, Pj idilla, Pseud: 2 , Oi ; i iaspis, Stemb, is, Elvinioides, Elyaspis, Enshia, Irvingella (=Frvingellina: =Pavairvingella; =K is), , Kujandina, ioi iopsis
Tai Te hatus, Tholus, Tianji i ia, ina, Onch ! , Parak Pesaia, i ites (=P, is),
: 0 Funlingia.
Aldonaiidae: Aldornaia, G is, Ideria, I wge, Planaspis, Pumilina, Repinaspis, Tuvanella (=E| i T
Volonellus. i ina, Al 2. (=Frip is, Bi is, Butyrinia,
Cruci D is/ Psed ites ROSOVA), Duplora, Euduplora, Euloma (=Calymenapsis),
Bigotina, Bigoth o I igotina, Outgjaria, 7 — Guizhoucephalina, Iveria, Karataspis, Ketyna (=Kujandaspis), Latewloma, Limpeina, Loparella, Lopeuloma, Luyanhaoia,
5 - 5 ’ A 2Natmus, ] (=G Pesaiina, I Probi is, ] (=M
Pseudoacr ites MAKSIMOVA, Sanduspis,
(a1 T (=Changhouia; =Jaskovitchella; =M . Bidiinella, Ch - ar Turik .
Xiugiella, i henbaspis ( ia; =. i Ignotogregatidae: [gnotogregatus.
Flfinsqeanhifidas
e Alueva, = i, Asiatella, S vaci - 5 Tricrepicephalus pia, Eonouyia, Hi Tnowyia, I pia, F is, , Plesi ia, 0
(= fereila), Ce ia, ides, CJ is, , Comluella, C: 75, Elfg halus (=G gl
Eil , Glabrella, He Hi Kadyella, K iella, Kijanella, K (=Elatius), -
Kingaspis ( ia), Krolina, ) is, Latikingaspis, Latouchia, Latuzella, Le ia, Li L Lotzeia, o e Tsocolidae: Cy us, Effnaspis, Han Holderia ((Tivesias), Isacolus (/Astyages), Kielanella, L halus, I
Lusatiops (= Jalonella), i h (=Colly . My ¥, ia, Olek is, O is, Orodes, Ourikaia, Conocoryphe Pradesia, Pseud 2 Taimy » T s I -
) i : Pauliceps, Planoli ! , E ia, F Protolenus ( ia; 3
. inoides, Pseudoasi ) vella, F ) Py is ( , Kingstoniidae: Acheilus CLARK, Anlowra, Blountia (=Homodictya; =Profi = E D paspis MILLER,
Rinconia, Sailycaspi i (=Hindermeyeria), , T ia, Termieraspis, Termierella, Th is, Timnaella, 1936), Bynumia, Bvnumina, Calvipelia, Clelandia (‘Harrisia; =Bymumi D Ki Kingstonia (=Ucebia),
(= i = ; =1 =Tri Ki ioides, K lella { ;= is), Larifugula, Maryvillia, Pugionicauda, Saonelia, Shuizuia, Wanwanaspis,
Lermomovia Warmvanoglobus, Yanzhuangia.
5 Alanisia, CJ C , E ia, E: ia (=H: F =; = i =Strenax),
Ynocp e et el I lrres 1 e e (O e Lisaniidae: Dazhuia, Eoshengia ( Extrania, Kl halus, Lisania (=Aajia), i ia,
& (S el e b is, Shi o, S, Glits, Soma el Paragjia, I ia, Platylisania, O , Redli (=Lisaniella), Rinella, Shengia, Xichuania.
4 . Bajangoliaspis, B halus, Fervalsia, G i, Lati L ididae: Amguia, imbus, Dei ((Asteraspis), Genavi (=F =) ; =Torridella), Liancaspidella,
A . . s, I B, S i, T o g L is, Metisaspis, ] i i ia (/Pilgrimi), R , Sacha, ymus, Tt ;
Trrerses it o A, Dorgs, Brsses ! ¥ halus (/7 5 Lonch idae: Amiaspis, i Calymenidius, C ina, Caulaspis, Durinia, Glaphyraspis (~Raaschella), Graciella,
Hawkinsaspis ((Hawkinsia), Interalia, Kuraspis, Ki les, Lazarenkiura, Leiniites, Lonchocephalus (
Neoglaphyraspis, Nordia, Olegaspis, } halus, F ina, Queb Talbotina, Te , T
Superfamily Ptychoparioidea Weeksina
Cephalon: typically with well-defined border, glabella tapering forward, preglabellar field present, opi ian sutures, natant I . and genal
spines; but exceptions include eyeless forms (Conocoryphidac), proparian forms (Norwoodidac), rounded gendl angles and gonatoparian sutures L Dami Tnowyops, Inoy i L via, Lorenzella, I (4
b+ ey I QZ.ZHANG), F LUO, P , F (=Jinmania), I , Pry s
Thorax: typically 12-17 segments Zhongweia.
Pygidium: typically micropygous, transverse, pleural field nearly flat, with distinct pleural grooves; but exceptionally isopygous (.g, some
Asaphiscidae, Cooselidac). Mapanii iduoa, Hi Mapania, & A , P Pseud Qui , Quitalia.
Families and Genera: Acrocephalifidac HUPE, 1953
ites (= lirotes, i iaspis, Brutaspis, Cermataspis, Marjumii Crepichilella, Glyph Holmdalia, Ithyeky L , Loulania, Marjumia, Modocia
Decus, D; Z Elatil Kepisis, A i g ites, Toxotina, Trifonella. (=Armonia; =Metisia; =Perioura; =Semnocephalus), Nasocephalus, Nericella, Nericia, Pearylandia, Petruninaspis, Schyilaspis,
Skhickshockia, Syspacheilus.
= i iaspi , Atopiaspis, Beldivella, Binella, Bythicheilus, Chancia, Chanciaopsis, Menomoniidac: Balderia, Biaverta, Bolaspidella (= Deissella; =Howellaspis), Bridgeia, Coenaspis, Coenaspoides, Deltophithalnus,
Ptychoparicid D, » Ehmania, Ehmaniella (=. h =Ci is), Elrathia, Elrathiella (=Coelaspis; =Glossocoryphus), Dresbachia, = 2 Josina, Knechtelia, ) ia (=D ia), Tavsenia, iterrin.
Alokistocaridze Eokaotai ites, Furia, G wee (Scottia), Huoch i insonia, Kailiella, Kataia, Katunicare, Kistocare,
Eiruafhit Langgia, Lenacare, Nelgakia, P waspis, Parehmania ( iria; =Rowia; =Th is), Pedi ina, F inaspis,
Plasi Proshmaniella, F ia, Pseudomexi is, Trachycheilus, Ty Uiaspis. . .
M. Gérmiis,
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Mapaniidae: Angsiduoa, Hualongia, Mapania, M i P F O , Quitalia.

Cr is, Holmdalia, Ithy L Loulania, Marjumia, Modocia

Nericella, Nericia, Pearylandia, Petrurinaspis, Schyilaspis,

= ia; =Metisia;
Shickshockia, Syspachailus.

Balderia, Biaverta, (= Deissella;
Dresbachia, Hy =

, Bridgeia, Coenaspis, Coenaspoides, Deltophthalmus,

Josina, Knechtelia, (=D« , Tavsenia,

Nepeidac: Ascionepea, Ferenepea, Foiliceps, Loxonepea, Nepea, Penarosa (=Irinepea).

icropygous to subisopygous, with of without marginal spines.
Other: typically with extremely thin cuticle

Family: Olenidac (subfamilis Leptoplestnac, Oleninac, Triathinac. Pelrinac)

Genera: Olenidac: Acerocare, Gy imander, Angelina (=K« s Al

Norwoodidae: Cedarasps, Garbielia, Hardyoides (=1 , Levisaspr , Norwoodia (
Paranorwoodia, Xenochailos.
o , Pianasps, naspi inia (=Tosotychia),
Wandelella, Wangcuria, Wudangia.
Phylacteridae: Aphelotoxon (=Porumia), Cliffia, Drabia, Phylacterus (<Li
hoceph is, Chelidc ' D, D haius, Derikaspis, D
Eoasaphiscellus (/Eousaphx:cu: LU & YUAN), Eymekops (=Kolpura), Farsia, G , Gloria,
is, Hatangia, Hewlky is, Hsicoshia, Huaibeia, Hundwarella
(= (Traria; ) Iicheriella,
s D s Jy:mnella (Wixiania), Koptura (= , K li, Ki
Lioparella (= , Maotunia, Miaob
Severing, Shanxiell ia, Stella, , Szeaspis Tankhell,
Teratokoptura, im0 is, Xi Xingle Yanshania, Yujinia, Zhaishania,
Zhongtiaoshanaspis.
chopariidac: Achlysopsis, Altikolia, Altitudelia, i Bashania, Bathy
Bathyocos, Billingsaspis, Binodaspis (=Xilingxia), Biairelia, i ia, , Caborcella, C Callidaspis,
Cathay Ci ia, CJ is, CF icus, CJ Conopol: Deltina, D i
(=Tongshania), Elrathina, Entsyna, Eodc 5 , Eospencia, Eurostina, Finecrestia, Gaotanaspis,
Gapluraspis, Gedongaspis, Gunnia (=Ellotia; =1 i i Hejinaspi
Heweria, busonia, llitydaspis, is, Jialaopsis, ia, Jimaosh Jumenia,
Ke , Kochaspis (P Kochiella ( Kochi Kochina, X
Laminurus, Laoyingshavia, Lmnglangx}mma, Lorilla, Luguoia, Luxella, Lyviaspis, Majiangia, Marailina, Meitaria, Motisella, Movicall
Myassing, Nangaoia, Nangaops, Nanogia, Nassovia, Nelsonia, Neokochina,
Nyella, Olenckina, Onchocephalites, Onraella, Orienturus, Orlovia, Or[ovrella, Pa:hvaxpidel[a, Pachyaspis, Palmeraspm, Panacus,
Paraeosoptychoparia, Paragumnia, I (=F , F b
, , Piazella, Pi Pm:ha:pl:, Plagmm, , naspis,
Poulsenella, Poulsenia, F F Prob (=F Prob Proli :
= : =Pny ides), 0 Reedus, Regina, Regius, Runnania, Salankanaspis, Sanhuangshani,
Sanwania, i , Sertaspis, Shuivuella, ia, Spencella, Spencia
2 vusern, 1 e £ . i = : 1 ronvsirusus,
F F J; . Psil . Py ( n ;=5 =] Pn
(= ; =Pn) , O 0 Reedis, Regina, Regius, Rurmania, Salankanaspis, Sanhuangshania,
Sanwania, Seriaspis, Shurvuel[a, o , Spencella, Spencia
(=Stauroholcus), Stoecklinia, Swaraspis, Suluktella, Taijiangia, Tani 2] , Tris «
Tng:maxpr:) Tukalandaspis, ?Ulrichaspis, Variopelta, Vermontella, Vica, Volocephalina, Wanhuam, Wejjiaspis, Wuhaina, Xiangshanaspis
(=Spitella; = i viay Tohoaspis, Ziboaspis.
ci Conophys, ! ia, Koldinioidia (=.
K K i ia, Leoforteyia, Liriamnica, F , F 14
) Tarimella ( Thomondia, Tri

Adaiasps, Aidarella, Aikhalicll, Albarsia, Aldanaspis, Badilasia,
Bijeling, , Canotaspis, Ct , Cl , Colliceps, Cc Crusoia,
Daldynasps, Datongites, Denaspis, Eilura, Ejinaspis, Erratojincella, Foveatalla, Gonzaloia, Gushanaspis, Harse (iSolanoplerina;
=Parasolenoplewa WESTERGARD), Huzhuia, Hyperoparia, fagouia, Jincells, Kabugiia, Kapingelle, Karagandoides, Keguaiia
Levisia, L Maiaspis, (=F
Mnupelm, Mukrania, Munija, Neoarmcep}mlzres, Neosolenopleurella, Nilegna, Ninaspis, )

I ( ) E , F I PDLETA.EVA), Parayateia, Pardailharia,
Perneraspis (/Perneria), Pingluia, Pl , Proavus, I , F Rimouskia, Rina, Sao
(=dcantl = =Crithias; i Ve

5 Tabalgueia, T ia, Tjungiella, Ty i, L is, Velieaxia,

g
Xianfengia, Yabeia

Erediaspis, (=Greylockia; = C u5), I , Tri (F

Utiidac: Amginouyia, Antagmopleura (=Poljakovia), C} fo, [ , Utia.

Wuaniidae: Eotaitzuia, Houmaia, Inouyella, Ji is, Lati ~Wuania), L 3
Rencunia, Wuanoides, Wuhushania,

, ; Bienvillia (=D is (Boeckia BROGGER; =Sphaerophthalmella),
Triarthrus ;, Buiby C7 C[oacaspzs, Ctenopvge, Cw]ogmrhma, Danarcus, Desmetia, Eocremp'vge, Euonchononna,
Euwrycare, Granitzia, L h ), Frkouia
(=4 Iicrella, Jujupaspis (= is), Leiobienvillia, L ides (= Beltelle; =C
—Pd, ), L. Leurostega, A Moxomia, } 3 b
Nericiaspis, Olenus (=5i lmublenus), Orkekeia, Parabolin (/O Parab, Parab, , Parabolinites, P
Paraplicatolina, Peltocare, Peltura (iAnthes; =Anopocare), Pt Plicatolina, £ ) ) inella, P .y
Psilocara, Remizites, Rhodt is, Saltaspis, Shij fites, Tc i Triarehrus
EATON), ?Ullaspis, i , Wyjigjiania.
Uncertain Suborder or Polyphyletic Families:
Avoninidae: 4voning, Wongia.
Catiicephalidae: Acheilops, Agelagma (?=F , Buttsia, Butrsiella, Ce (Ceph Carilli
Coephalocoeliaspis, Cryptoderaspis, Distazeris, Galeaspis, Lafi Mataria, O (=0
=Guotangia; =Seletella), o J; (=H ) (=Acheilus RAYMOND), Qilianshania,
Stenochilina, Theadenisia (/Denisia; =Calculites; ia), Tr is, Tumic i Urbanaspis, 3
Telleraspis (=Avonaspis), Yukonaspis.
Ttyophoridae: Frognaspis, Ivophorus.
Plethopeltidac: hoia (=L , Exigua ( ici Koldinia, Koldiniella, Kulj ina, L is, Leiocoryphe,
~yphe, Notaiella, Pleth les, Plothopeltis ( , sdes (—Kulumbopalt

Cattilicephalidac
Pemphigaspis

7 nala T

ADDITIONAL CLASSIFICATION NOTES FOR PTYCHOPARIIDA:
This order s certainly most problematic. Defined larecly by combinations of primitive character states (such as tapering glabella, preglabellar ficld,
natant hypostome, small, firrowed pygidium, and subdued exoskeletal sculturing), the fate of the Ptychopariida may be to slowly dwindle as groups
such as the Proetida, Asaphida, and Harpetida are defined via their shared derived characters and extracted from the Prychoparid clade.
The origins of the Ptychopariida and other Early Cambrian trilobite lincages have been explored recently by Jell (2003) who noted that at least two
major lincages arose independently in differcnt parts of the Early Cambrian world out of Fallotaspidac (the cariiest trilobite family, a member of
Redlichida) to produce taxa that are now referred to s members of Elipsocephaloidea (generally rcognized as the carkicst of the Ptychopariida). In
addifon, another fincage gives ise to Anomocaridae (primitive Asaphids) and (primitive ioidea). This would make the

ic, and throws a caton into the origins of the Asaphida. Jell also questions the primacy of the conterminant hypostomal
state, suggesting that the carliest trlobites were natant, and that both facial sufures and the inaat condition in several lnes.
The "Librostome Orders” (Ptychoparida, Asaphida, Proctida, Harpetida, and possibly the Phacopida), have sister taxa within the Ptychoparida,
making it a paraphyletic unit. The problem is exacerbated by the inadequate diagnoses of the constituent famiies; even the well-accepted clades within
Prychopariida, such as the Olenidze. are united by few shared derived characters, and. as in the Asaphida., there are primitive representatives lacking

Olenus

Suborder Olenina

Cephalon: with narrow border, opisthoparian sutures (exceptionally proparian), genal angle rounded or spined, glabella tapering forward with simple,

sigmoid, or bifurcate furrows (furrows absent in some forms); ibrigenae yoked (fiused by a narrow strip of cephalic doublure), or rarely, separated by

anterior median suture; eyes small to medium, usually with distinct eye ridges.

Thorax: 9-24 segments.

Pygidium: nncmpygous to subisopygous, with or without marginal spines.

Other: typically with extremely thin cuticle.

Family: Olenidac (subfamiics Leptoplastioac, Oleninac, Triatina, Peturioac).
Cy

Genera: Olenidac: Acerocare, 2 , Angelina (=Keidelaspis) b
Baikonuraspis, Balnibarbi, Bienvillia ( (/Boeckia BROGGER; Sphaerophthabne[[a)
Bulb, Cheki Ctenopyge, G Danarcas, Dasmetia, Eoctenopyge, Euonchonotina,
Ewycare, Granitzia, He High iaspis, B A ), Inkouia
I = =Beltella; =C}

(=Agalatus), Isidrella, Jujuyaspis (=. L
L

) Lewostega,

Moxomia, Neoolents, Neoparabolina,

http://mwww.trilobites.info/ordptychopariida.htm

Cattlicephalidac
Pemphigaspis

some aﬂhed&nved states. and advanced ives that have lost them.

ADDITIONAL CLASSIFICATION NOTES FOR PTYCHOPARIIDA:
This order is certainly most problematic. Defined largely by combinations of primitive character states (such as tapering glabella, preglabellar field,
natant hypostome, small, furrowed pygidium, and subdued exoskeletal sculturing), the fate of the Ptychopariida may be to slowly dwindle as groups
such as the Proetida. Asaphida. and Harpetida are defined via their shared derived characters and extracted from the Ptychoparid clade
The origins of the Ptychopariida and other Early Cambrian trilobite lineages have been explored recently by Jell (2003) who noted that at feast two
‘major lineages arose independently in different parts of the Early Cambrian world out of Fallotaspidae (the earliest trilobite family, a member of
Rediichida) to produce taxa that are nov referred to as members of Elipsocephaloidea (gencrally recogrized as the earfest of the Prychopariida). In
addiion. another lincage gives risc to Anomocaridac (primitive Asaphida) and (primitive idea). This would make the
typhyletic, and throws a into the origins of the Asaphida. Jel also questions the primacy of the conterminant hypostomal
state, suggesting that the earliest trilobites were natant. and that both facial sutures and the i condition ar in several fines.
The "Librostome Orders” (Ptychopariida, Asaphida, Proetida, Harpetida, and possibly the Phacopida), have sister tasa within the Ptychopariida,
‘making it a paraphyletic unit. The problem is exacerbated by the inadequate diagnoses of the constituent families: even the well-accepted clades within
Ptychopariida, such as the Oleridae, are united by few shared derived characters. and. as in the Asaphida, there are primitive representatives lacking
some of the derived states, and advanced ives that have lost them
The process of clarifying the Ptychopariida is hampered by lack of complete specimens, lack of sufficient ontogenetic data, lack of hypostome
characters, etc. It will take much effort and some fortuitous breakthroughs in both data and analysis to deal with the Ptychopariida. There are a number
of families and genera that are considered part of the Ptychoparida, but for which additional detail is difficult to ascertain:

For a review of dealing with ontogeny of see Dr. Rudy L Aubril's page on larvae and trilobite orders:
The genera listed here are from Jell & Adrain 2003

Fortey, R_A. Trilobite ic Last 75 years. J. of. T5(6):1141-51

Tl P-4 2003. Piylogeny of By Canbrin rlobite. Spoial Papors n Palasontology T0A5 7.

TelL PA &M Ad for trlobites. Memeirs of the Queensland Museun 48(2)331-553
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Fossil Museum Navigation:
Home
Geological Time Paleobiology Geological History Tree of Life
Fossil Sites Fossils Evolution Paleontology Fossil Glossary Credits for Fossils

http://www.fossilmuseum.net/Tree_of_Life/Phylum%20Arthropoda/ClassTrilobita.htm



M. Gérmiis,
Ankara University, 2017

Lecture 12
A¥ R g a-)
] ST Ankan ':_.
E R ] 15 “'L Stwdy wrea
= ) ™ = &
Sdudy £ —
At a [ s
N | bk
T ,-15.'I Idr:.'..' b
Bk ~ ], |

" Beyyehir Lake !

sy

K KSEE ¥
L Ty :.:i-' -
R R
X B mt
b n ik e 3L
- AN AV AT \
R e
R 3
MEMTERRANEAN SEA = [ !
Lingh Tecataed
==
PPeT . T )
P _n Mormal fank
I
Ty s
Mlesasured
HMW

Yilmaz, 1999

Polat Formstion

%

I G by~ i

B e Member [
B s e, R SRR |

" R e BT e
B sy B el \.

ir |F jom |

Descriplion

]2

Laie Ureincemsny

Lindifforemtinted Carbenate Linle ?{ E

Polat Farmidtin

Cambrian - Ordevics

P | {k::.-'—_ﬂ

)

Caltepe Formation and Seydise hir Formation

Saradl and grave's

(BRI

Faardic: limesnne

Limenent

Delomii:

Lirrsstione

Limrizgtome-dol cenibe
sandy limeston:

Sehisr quarizie

Fed mnkilar gind
bisirenod [imedoney




M. Gérmiis,
Ankara University, 2017
Lecture 12

BLACK
SEA -, VIS
N
PONTIDES !
‘ ' . -, Ay
Allky f‘\-
N
iy e <& \
# WESTERN ™ \LAKE / #® EASTERN ﬁ-" URIDES VAN 1
P . - VAL : JIRAN
"E Vaeri 4 i‘ — g i -
: - ngy o WERCSullan — :
TAURIDES Siidai DE _Aonya / ' - [akkiri
- FE ; Penbefli Derike 73
seydigehir -
Antalya e '

AT A0S

rDilE "

Silifke
Antakya

Owvacik
MEDITERRANEAN

—
e _
35 SEA =) 35m
-
ﬁ -
i} L0 200 ke Y
L ] ' —:I
z i

Figure 1. Cutline map of Turkey, showing location of principal place-names cited in the text. Regional tectonic units after Ketin (1266} and Gutnic

et al. (1979): black areas denate Palazozoic (undivided) outcrops (after Dean 1975, and Gutnic et al 1973}, compiled and modified fraom
maps of the General Directorate of Mineral Research and Exploration of Turkey (= MTA). Thoss which include Cambrian rocks are markes
by the letter =, EAF = East Anatolian Fault, NAF = North Anatolian Fault.

Dean, 2005
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