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Honulak

Arthropoda
Trilobitlerin genel ozellikleri
Secilmis trilobit cinsleri
Hemicordata
Graptolitlerin genel 6zellikleri

Secilmis graptolit cinsleri
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http://www.ucmp.berkeley.edu/arthropoda/arthropoda.html



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

Arthropoda’lar (Eklem bacaklilar) bocekler, yengecler, orumcekler,
nesli tikenmis trilobitler bu gruptandir. En ¢ok tur ve cins bulunduran
(80.000 Uzerinde) organizma subesidir.



Domain Eukarya
Kingdom Animalia
Phylum Arthropoda

Image below curtesy of Northwest Pests
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Scorpio maxrus Linneaus, 1758 Copyright © 1996 Steve Rayboy




Acanthocephala terminalis

Achaearanea

luna moth
Actias luna

starbellied spider
Acanthepeira stellata

smaller yellow ant
Acanthomyops claviger

house spider
Achaearanea tepidariorum

Acyrthosiphon pisum

starbellied spider
Acanthepeira stellata

smaller yellow ant
Acanthomyops claviger

Acherontia atropos

luna moth
Actias luna

Adelpha bredowii

Vespula germanica red twin spot

Xanthorhoe ferrugata

Xylocopa carpenter bee

Xylocopa virginica

Zealeuctra claasseni

<

Zootermopsis laticeps

damselflies
Zygoptera

Zopherus chilensis

http://animaldiversity.ummz.umich.edu/site/accounts/pictures/Arthropoda.html

oriental rat flea
Xenopsylla cheopis

Xylotrechus

damselflies
Zygoptera




arthropoda

Phiylum

Tactopoda

Euarthrapoda
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Supersubphylum

Mandibulata

Arachnomorpha
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http://www.peripatus.gen.nz/

Arthropoda

Myriapoda

Chelicerata

Hexapoda
Crustacea
Pauropoda
Diplopoda
Chilopoda
Symphyla
Arachnida
Eurypterida +
Xiphosura
Pycnogonida
Trilobites +

http://tolweb.org/Arthropoda



Vendiamorpha Anomalocarida Pycnogonida

Uniramia
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http://www.ucmp.berkeley.edu/arthropoda/arthropodasy.html



B
Domain Eukarya

Kingdom Animalia
Phylum Arthropoda
Class Trilobita

Image below courtesy UCMP Berkeley

IFliobler

Nesli tikenmisg

Kambriyen-Permiyen arasi
yasamis
Kitinli kavkiya sahip

Vucutlari eklemli

Bentik-s1g denizel ¢ok hucrel
gelismis organizmalardir.

http://www.sidwell.edu/us/science/vib5/Labs/
Classification_Lab/Eukarya/
Animalia/Arthropoda/Trilobita/



http://www.sidwell.edu/us/science/vlb5/Labs/

Onemli terimler
SEFELON: Bas kismi
TORAKS: Govde kismi
PIJIDIUM: Kuyruk kismi

PLEVRA: Eksenin her iki
tarafinda gelisen kisimlar

GLABEL: Bas
kismindaki sigkinlik

GLABEL OLUKLARI:
Siskinlik kenarindaki
oluklar

OKSIPETAL HALKA:
Govde ile bas kismi
gecisinde govde
baslangicinin ilk halkasi

OKSIPETAL OLUK: Bas
kisminin bitimindeki oluk




Trilobit siniflandirmalarinda asagidaki 6zellikler de dikkate alinmistir.
MIKROFIGOS: Pijidiyum sefelondan kiiglik olanlar

|IZOFIGOS: Her ikisi de esit ise

MAKROFIGOS: Pijidiyum sefelondan blyiik



Glabella

Doublure Facial Suture

Fi<ed Cheek
Free Cheek

- Cephalon
Ele F
Uccipital Ring

Lenal Spine

- Thorax
Axlal Eing

&xial Furrow

Fleurae | pugidiu

http://www.brookes.ac.uk/geology/8361/1998/kirsty/morph.html#General
B



Trilobites +
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Agnostida +
Redlichiida +
Corynexochida +
Ptychopariida +
Phacopida ¥
Prostida +
Lichida +
Aszaphida +

http://tolweb.org/Arthropoda




ECamhnan Ordovician Silurian | Devonian Carboniferous Permianﬁ
Aonostida
(Olemna
—Zopanee Froetida
Hatpina
Lzaphida
1
Olenelloidea Azaphida
[ Fedichiida |
Calwmenina
Cheiririna
k Phacopina
. Odontopleuroidea
| Tie heralee
i orynexdchna
Tlzemna
Mektaspida + Tegopelte

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



Infaunal filter feeders,

Epifaunal feeders off the organic matter resting on the sediment surface,
Swimming slowly through the deep waters,

Environmental indicators given by morphological structure:

Infaunal in Fine Substrate, Sedimentary suspension feeders:

The probable life position of the illaenid trilobite

Panderia megalophthalma

(Adapted from TRILOBITES, R. Levi-Setti)

Epifaunal Crawling or Swimming:

Those trilobites which burrowed into the substrate developed a particular morphology e.g. a smooth exterior and a broad
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 ’i.oss 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
seen to the right (Bumastoides, taken from PaleoPalace com) did not have the ability to sce,
however this did not pose a problem as it was constantly submerged in the sea floor sediment.

sl #
[ small
| size

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, : ,{. il
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




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 beer
predators, or they may have been "filter feeders” using special appendages to remove nutrients from the surrounding water.

The odontopleurid J has been interpreted as an active swimmer which could also rest on the
sea floor for short periods of time without sinking into the rate due to the e ineand
the presence of spines on each th egment and the p um.

taken from,
sil compat

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



Glines Sapkali Trilobit

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

Bl M= TEENIE [JEI Beim 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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Tolweb.org

Scientific Name Paradowides
Reference Ernst Haeckel's Kunstforme
Acknowledgements Scan courtesy of kK
Specimen Condition Fossil
TolL image Use zhare with TolL partners
Attached to Group Trilobites
image Type Drawing,/Fainting
image Content Specimenis)
Title Paradoxides.jpg
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The 9 Orders of Trilobites (Class Trilobita)

Trilobite Order

Salient Distinguishing

Characteristics of the Order

Agnostida

Appearance and
Duration

Representative Trilobite

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 (M

Middle Cambrian

Corynexochida

+ Hypostomal attachment in
common

» Normally spinous, but Suborder
llaenina is typically effaced

Lower to Middle
Cambrian

Lichida

+ 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

Asaphida

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




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 B Weym_quthudae
Family: Ptychagnostidae - Yukoniidae
Middle Cambrian - Eodiscidae

Millard County, Utah



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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Olenoides nevadensis

Late, Lower Cambrian
Marjam Formation
Milliard County, Utah

llaenus dalmani
Ordovician
Suborder: Illaenina
Family: lllaenidae
Wolchow river, Russia

Scabriscutellum furciferum

Suborder Illaenina

Hamar Laghdad Formation

Ofaten, Morocco

Platyscutellum sp.
Family Thysanopeltidae

Devonian
Zerg, Morocco

Kolihapeltis chlupaci hollardi
Suborder Illaenina

Albertella cf longwell
Family Zacanthoididae

Middle Cambrian
Nye County, Nevada

llaenus tauricornis

s uborder: lllaenina
Family: lllaenidae
Wolchow river, Russia

Trilobite Order Corynexochida
Families:

Suborder Corynexochina
Superfamily Corynexochoidea

- Amgaspididae

- Corynexochidae

- Cheiruroididae [now
Oryctocephalidae]

- Chenghuiidae [Chengkouiidae]
- Dorypygidae

- Ogygopsidae [into Dorypygidae]
- Oryctocephalidae

- Dolichometopidae

- Edelsteinaspidae

- Jakutidae

- Zacanthoididae

- Dinesidae

Suborder Illaenina

Superfamily Illaenoidea

- Styginidae (Scutelluidae)

- Phillipsinellidae [into Styginidae]
- Illzenidae

- Panderidae

- Tsinaniidae

Suborder Leiostegina
Superfamily Leiostegioidea

- Leiosteqiidae

- Pagodiidae

- Kaolishaniidae

- Cheilocephalidae

- Lecanopygidae [Ilaenuridae]
- Shirakellidae

- Ordosiidae



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

Dicranurus monstrosus

Superfamily:

Odontopleuroidea;
Family Odontopleuridae

Lower Devonian
Alnif, Morocco

Hoplolichas plautini Hoplolichas furcifer
Order Lichida Order Lichida
Superfamily Lichoidea Superfamily Lichoidea
Family Lichidae Family Lichidae
Ordovician Ordovician

Wolchow River. Russia Wolchow River. Russia

Selenopeltis buchii

Order Lichida

Family Odontopleuridae

Ordovician
Erfoud, Morocco

Kettneraspis williamsi
Order Lichida, Family

Odontopleuridae
Lower Devonian

Haragan Formation

Arctinurus boltoni Hoplolichas tricuspidatus

Lichida Family Lichidae Order Lichida
Rochester Shale Formation, Superfamily Lichoidea
Middleport, New York Family Lichidae

Ordovician

Dicranurus hamatus
elegantus
Superfamily:
Odontopleuroidea;
Family: Odontopleuridae
Lower Devonian
Haragan Formation
Coal County, Oklahoma

Ceratonurus sp.
(2.3 inch - largest from
formation)
Superfamily:
Odontopleuroidea
Family: Odontopleuridae
Lower Devonian
Haragan Formation
Coal County, Oklahoma

Bug X
Lichida, Family Lichidae
Lower Devonian

Haragan Formation
Coal County, Oklahoma

Trilobite Order Lichida Families:
Suborder Lichina

Superfamily Lichoidea

- Lichidae

- Lichakephalidae

Superfamily Odontopleurcidea

- Odontopleuridae

- Odontopleuridae (was Selenopeltidae)
Superfamily Dameselloidea

- Damesellidae



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.

Chasmops praecurrens Flexicalymene retrorsa
' S Suborder Phacopina Family Calymenidae
Pliomera fisheri Coltraenia oufatenensis Calymene clavicula Cybele beletula Superfamily Phacopoidea Ordovician
Suborder Cheirurina Superfamily Acastoidea Family Calymenidae Family Encrinuridae R = :
Family Pliomeridae Middle Devonian Middle Silurian Lower Ordovician Fam“Y pterygomgt_op'dae Mount Orab, Ohio
Middle Ordovician Alnif, Morocco Henryhouse Formation Wolchow river, Russia Middle Ordovician
Wolchow river, Russia Oklahoma Wolchow river, Russia

Trilobite Order Phacopida
Families:

Suborder Calymenina
Superfamily Calymenoidea

- Calymenidae

- Pharostomatidae

- Homalonotidae

Anacheirurs (Lehua sp.) Kainops raymondi Phacops speculator Phacops rana norwoodensis o
Family Cheiruridae Family Phacopidae Family Phacopidae Family Phacopidae - Bavarillidae
Ordovician Lower Devonian Devonian Devonian - Carmonidae [not listed as famih_,r]
Tanssikhte, Zagora, Haragan Formation Alnif, Morocco Cedar Valley Formation, - Bathvcheilidae
Morocco Oklahoma Johnson County, Iowa Y

Suborder Phacopina
Superfamily Phacopoidea
- Phacopidae

- Pterygometopidae
Superfamily Dalmanitoidea
- Dalmanitidae

- Prosopiscidae

- Diaphanometopidae

Crotalocephalina Flexicalymene meeki Cybele bellatula Pseudocybele nasuta

(Crotalocephalus) gibbus Family Calymenidae Suborder Cheirurrina Suborder Cheirurina SUperfa_mll'-_.r Acastoidea
Family Cheiruridae Ordovician Superfamily Cheiruroidea Superfamily Pilekiidae - Acastidae
Devonian Mount Orab, Ohio Family Encrinuridae Family Pliomeridae - Calmoniidae
Alnif, Morocco Lower Ordovician Ordovician bord hei .
Wolchow river, Russia Fillmore Formation Suborder _C eirurrna
Millard County, Utah Superfamily Cheirurcidea

- Cheiruridae
- Pliomeridae
- Pilekiidae

- Encrinuridae



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

- Hystricuridae

- 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.

Megistaspis triangularis
Superfamily Asaphoidea
Family Asaphidae
Lower Ordovician
Wolchow river, Russia

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

Pseudasaphus
tecticaudatus

Middle Ordovician
Wolchow River, Russia

Asaphus cornutus
Superfamily Asaphoidea

Family Asaphidae
Middle Ordovician
Wolchov River, Russia

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

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

Asaphus kowalewskii
Superfamily Asaphoidea

Family Asaphidae
Middle Ordovician
Wolchow River, Russia

Paratrinucleus acervulosus

Family Trinucleidae
Upper Ordovician
Blacksburg, Virginia

Lochodomas volborthi
Superfamily Trinucleoidea
Family Trinucleidae
Ordovician
Wolchow River, Russia

Nankinolithis sp.
Superfamily Trinucleoidea

Family Trinucleidae
Ordovician
El Kaid Errami, Morocco

Onnia superba
Death Assemblage

Superfamily Trinucleoidea
Family Trinucleidae
Middle Devonian
Blekos, Morocco

Ptyocephalus yersini
Superfamily: Asaphoidea
Family: Asaphidae
Subfamily: Ptyocephalinae
Ordovician

Cilllennarase Earm=sSaas

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



(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 furrows.

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 (=Australoharpes; =Sinoharpes), Eoharpes ({Harpina), Eotrinucleus, Harpes (=Helioharpes; =Reticuloharpes), Heterocarvon,
Hibbertia ({Platvharpes; =Harpesoides; =Metaharpes; =Paraharpes; =Thorslundops; =Wegelinia), Kathrynia, Kielania (=Lowtheria),
Lioharpes (=Fritchaspis), Paleoharpes, Scotoharpes (= —‘{rzsrohcz}pes, =Selenoharpes).

Harpididae: Chencunia, Dictvocephalites, Fissocephalijgpeidls g e '

Paraharpides, Pscemiaspis.

www.trilobites.info\
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ORDER PTYCHOPARIIDA

- A large, heter problematic, with specialized offshoots that are hard to frame within a general diagnosis
Cephalon: typically with opisthoparian facial sutures, with gently forward-tapering simple glabella bearing a broad, rounded front, usually with 3 pairs
of rather narrow parallel glabellar furrows: natant hypostome.

Thorax- typically large with &+ thoracic segments.

Pygidium: quite variable, but typically with a small pygidiam bearing a border (Cambrian) or a larger pygidium with or without border (past-
Canbrian).

Occurrence: Lower Camibrian to Upper Ordovician

Suborders: Ptychopariina, Qlenina, (formerly also inchnding Harpina, which is now a full Order Harpetida)

enous order,

Suborder Ptychopariina

Introduction: Primitive Ptychopariida, a large and extremely varied group.
Cephalon: glabella usualy tapering with 3 pairs of glabellar frrows, sutures typically opisthoparian (but some propasian, and blind forms marginal);
anterior sutures usually convergent to slightly divergent. posterior sections moderately to highly divergent: eyes usually present. medial. and near
glabella; usually blade-like genal spines present
Thorax: generally long, relative to pygidium.
Py gldmm sanable bt typically smaller than thoras.

, Ptychparioidea (see below)
Families: (hshng those for which suborder assignment is uncertain) Ity

horidac, Catllicephatidac, R firid inidac, Plethopeltid

Superfamily Ellipsocephaloidea

Cephalon: glabella tapering forward, or subparallel or skghtly expanding forward: up to 3 pairs of lateral furrosws, eye ridges present.
Thorax: generally 12-16 thoracic segments.

Pygidium: small, unremarkable.

Ellipsocephaloidea Families and Genera: Ag;(a\lhdae Agasella, Agaso, Agraulos (Arior; [drionius; =/Ariorides /- 4 ), B
P(ﬂﬂfpmd“ Chxmdszaf D D: ), CH , Cl lia, C: los, Elank L los, Litaviaspis,
Afi A illa (=A 7 I , F , Phy F 3
) , Proampys, F P P . 0 ] 3 3
br Te Tholus, Tianj Ve ., W
A Aldonaia, G Ideria, I vge, Planaspis, Pumiling, R Tuvanella (= Y, T
Volonellus.
I Bigotina, B: Hupeting, ] Oujjjania, F , Serrania.
Chengkouiidae: 4 i (=Ci ; =M) i ), Bi , C. A Ti
7 Xi =Zhe
Ellipsocephalidae
El A Alueva, 4 , Asiat 1 , Bl
(=1 Y, C , Catado & , Cl , Co e (=G ge),
Ellipsostrenua, Glabrella, I I fla, Kadyella, K: hkoviella, Kijanelia, K: (=Elatius),
Kingaspis (= Y, Krolina, Ky Latouchia, Lat L 3 Lotzeia,
tiops (= J g, 3 (=Colh , O o Orodes, Ourikata,
) : Pauiliceps, ! ) , F ) Protole ;
=A ), £ P ivella, P P Py (=B 7,
Rinconia, Sailycaspis, Sectigen (= veria), I e  Te 1 , Timnaella,
(=4 = ; =F —Tvi e
Lermontovia
g e Alanisia, C. C 5 taingia (= , =P. =Zh; = =Strenax),
(itmocpliicac Bz e, Longxianaspis, ) A Ningxiaspis, Olekinanellus, Paraichangia, Pararaia
Yurmanocsphalus
(=1 =1 ), Shifangia, Subeia,
Alatawrus, B Ferralsia, Gi
A : ) : R T 3 7
Yunnanocephalidae: Elicicola, Luaspis, Pensacola, ia, T 2 (P 3
Superfamily Ptychoparioidea
Cephalon: typically with well-defined border, glabella tapering forward, preglabellar field present, opist sutures, natant | . and genal

spines; but exceptions include eyeless forms (Conocoryphidae), proparian forms (Norwoodiidae), rounded genal angles and gonatopatian sufures
(Menomoniidae)

Thorax: typically 12-17 segments

Pygidium: typically micropygous, transverse, plenral field nearly flat, with distinct pleural grooves; but exceptionally isopygous (&g, some
Asaphiscidae, Cooselidae)

Families and Genera A(xocephahhdaa HUPE. 1953

A (=A ), A L A Asturiaspis, Brutaspis, Cermataspis,
Decus, Di Kepisis, A P erites, Toxoting, Trifonella.
Aloki dae A =p. ), A ) A ;.1
(= ) 2 A 3 Beldivella, Binella, Bythicheilus, Chancia, Chanciaopsis,
Ptychoparioid D. Diaoy YA (= =@ ), Elvathia, Ebathiella (=Coelaspis; =Glossocoryphus),
Alﬂtliln:mdae Eokaotaia, Erdoradites, Furia, Ganovexopyge (/Scottia), Kailiella, Kaotaia, Katunicare, Kistocare,
il Langgia, Lenacare, Nelgakia, F I =h : =Rowia; = ), I I 3

Proveedoria, P: Trachy 7 Utaspis.

Menomoniidae

Antagmidae: Antagmella, Antagmus, Bagradia, Bicella,

Evzishania (=Oreisator),

Kazunia, L. 3

o =

toco:

), F

Poriomma, £ s

X

Asaphisci fus, Asaphi

thi

Blainia, Bi

D
(Kaniniclla SIVOV; =Dolgaia), Kanirialla KOBAYASHL, Ligparia (/Lorentzia, /P
Luyanhaoaspis ({Luaspis PENG et al, 1995), )

Blountina, Canotiana (=Williamsina), Cinnella, ?Conoides,
HAIRULLINA, Eokariria (Kaniniella SIVOV), Ecprostus, Erbenia, Eteraspis, Iniotome, Kaninia

=E| 4

, Vega, T

Atopidac: Afopina, Atops (=

), ?Avalonia, P

Bolaspis, Eldoradia, Rawiinsella.

=

1), Ce

, Cedaria, Cedarin,

(¢ jidae: Benxiella, Ci

(=

Kazelia (=,

Narinosa, I :

(=0

2), Ci

) , Wentsuia.

pis, Bailiella (=.

- =T

1), Cainatops (=Comuconuphe), Conoconvphe (
Elvx (Ery), Hartella, Parabailiella, Tchaiasps.

c Buitella, Catuni

C

=

Meisterella, Miranda, Oirotella, Suludella, Westergaardella.

), Gorskia, A

Cr B B Ca Coosella (=TTilsonella), Coosia, Coosina, Coosinoides, Crepicephalina
(=3 i 9, C Ldioura, Perforina, P
, Temmnoura (= fia), Te , Uncaspis,

G

Tholifvons (=

, D
), Torifera, Xiangia.

(=Cyclolor:

Elviniidac: Ci D. , Drumaspis, D , Dy Elburgia, Elvinaspis, Elvinia (=Moosia), Elviniella
Elvinioides, Elyaspis, Enshia, Irvingslla (=1 =Parairvingelia; =Komaspis), Je jandin i

A , o : ¥ Pesaia, I (= ), P

P: 0 Yunin

Tricrepicephalus

Conocoryphidae
Conoconyphe

Marjumiida
Modotia

4 Altaiaspis, °. (=Tvip B B Buyrinia,
@ D R P ROSOVA), Duplors, Eudiplore, Euloma (—Calymanapsis),
Guizhoucephalina, Ieria, Karataspis, Ketyna (= r peina, Loparella, 5

?Natmus, F (=G Pesaiina, F ’ ; (=

Pseudoacrocephalites MAKSIMOVA, Sanduspis, Spmeu.’amm Stigmatoa.

Ignotogregatidae: [enotogregatus.

Ce
Pseudinouyia.

Eoinouyia,

Inouyia, F

Cy pi
Pradesia, P:

Holdenia (ITiresias), Isocolus (IAsty

) e

1936), Bynuniia, Bymumina, Calvipelta, Clelandia (!

Kingstoniidae: Acheilus CLARK, Ankoura, Blountia (=:

MILLER,

=F

Wamwanoglobus, Yanziuangia.

Kingstonia (=Ucebia),
Largfugula, Maryvillia, Pugionicauda, Saonella, Shuizuia, Wanvanaspis,

(=B,

oshen;

Lisaniidae: Dazhuia,

), Extrania, Klimax

Parasyia, I ¥

(=Li

Lisania (=Aojia), )

2

miella), Rinella, Shengia, Xichuania.

L ididac: A y

(Asteraspis), G

(=F

, Sacha,

= Nixonella; =Torvidella), Lianoaspidelia,
Tz 2

Lonct pis, B B @ Caulaspis, Durinia, Glaphyraspis (—Raaschells, Graciella
Hawkinsaspis ({Hawkinsia), Interalia, Kuraspis, K L L , Lemmiites, = )
Neoglaphyraspis, Nordia, Olegaspis, I P Jo] Talboting, Te , Ty

Weeksina.

Lorenzellidae: D. Ei

, Inouyeps,

Lorenzella, F

F QZ ZHANG), I
Zhongwera

LUO, £

(=Jinnania), P.

Maparia, }

P o

, Quitalia.

C

Marjumiidae:
(=Armonia;
Shickshockia, Svspacheilus.

Gl

=Metisia; =Perioura; =Semnocephalus), Nasocephalus, Ner:

, Loulania, &

icella, Nericia, Pearylandia, Petruninaspis, Schyilaspis,

, Modocia

Menomoniidae: Balderia, Biaverta, Bolaspidella (= Deissella; =Howellaspis), Erzdgem. Cuemzspzs, Coenaspoides, Deltophthalmus,
Dy (= A

Josina,

ht

y, Tavsonia, ¥




L LR gy L s L ! ok B G, (Gt Pygidinm: micropygous to subisopygous, with of without marginal spines.
Other: typically with extremely thin cuticle
e o Loulania, Marjumia, Modocia Family: Olenidae (subfamilies Leptoplastinae, Oleninae, Triarthrinae, Pelurina)
(=Armonia; =Metisia; =Perioura; =Semnocephalus), Nasocephaius, Nericella, Nericia, Pearylandia, Petruninaspis, Schyilaspis, Genera: Oleridae: Acerocare, Acerocarina (Cy Angelina (= Asilluch
Shickshockia, Syspacheilus. Baikonuraspis, Balnibars, Biorvilla (~Diaterms; =Mendoparaboling), Boeckaspis (‘Boeckia BROGGER; =Sphacrophthaimella),
Triarthrus 3 C Clo pis, Ctenopyge, Cy Danarcus, Desmetia, Eoctenopyge, Euonchonotina,
1 Balderia, Biaverta, (= Deissella; = Bnggm, Coenaspis, Coenaspoides, Deltephthalmus, Euryeare, Granitzia, = , Inkouia
Dresbachia, = yanus), Josina, Knecht , Tavsenia, - i sl i i i e —Beltelin: ~Clumh
= Lourostega, ) A Moxomia, N )
Nepeidac: Ascionepea, Ferencpea, Folliceps, Loxonepea, Nepea, Penarosa (=Trinapea) Nericiaspss, Olerus (=Simulolenus), Oriokeia, Parabolina (0. 7 . P,
: Paraplicatoling, Peltocare, Peltura (nthas; =Anopocare) Peltwina, Phcatoling, ) , I ); 3
Norwoodiidae: Ci pis, Garbiella, B =N /) visaspis, N¢ , Norwoodia (=T Psilocara, Remizites, R) Saltaspis, ites, Tt Triarehrus i
Pavanoryosdia, Xenocheilos. EATON), ?Ullaspis, 7 (=5, . - Waiaiaria
Badai A . Pianaspis, (=Tosonchia),
Wandelella, Wangcuria, Wudangia.
. Uncertain Suborder or Polyphyletic Families:
Phylacteridac: Aphelotoxon (=Ponunia), Cliffia, Drabia, Phylacterus (<L ), e
Avoninidae: Avoring, Wongia.
Pr I D Derikaspis, Di
Eoasaphiscellus (/Eoasaphiscus LU & YUAN), Eymekops (=Kolpura), Farsia, G , Gloria, o ) s -
e N T T 2 S S ot 3 [ Homzmz:pm Hsiaoshia, Huaibeia, Hundwarella op: (7= 9, LR, IRt (€ @ Y P
= Coephalocoeliaspis, Crypioderaspis, Distazeris, Galeaspis, L ) Mataria, O =0)
= S (Trania; =1 ), licheriella,
=Guotangia; =Seletella), O ;i ), Perachailus (=Acheilus RAYMOND), Qilianshania,
P fraa ik, (i ( e, Koptira (=1 3 e N
| | Stenachilina, Theodenisia (/Denisia; =Calculites; =) , T , Urbanaspis, IF 3
Lioparella (= y , Maotunia, L
; ; : g F ; ; Welleraspis (=Avonaspis), Yukonaspis.
Severina, Shar Stella, - S (), Wl it TP
Igmtakaptum, ﬁlata;pz:, Ulania, 5, X Xi Yanshania, Yujinia, Zhaishania, Ttyophoridae: Frognaspis, Ityophorus.
Zhongriaoshanaspis.
Plethopeltidae: ia (= 2, Exvigua (=B ), Koldinia, Koldiniella, Kul , L is, Leiocoryphe,
Prychopari Altikolia, Alti st B Bashania, Bathy A phe, Notaicla, = ) =Kul
Bathyocos, le[mg.m:pz:, Biodesps (=Xingria) Blarala 3 . Caborcella, C Callidaspr ) I ; e T
c cl Conopolus, D Deltina, D
(fTong:hnmaj, Elrathina, Enmm n , Eospencia, Eurostina, Finecrestia, Gaotanaspis, Cattiicephalidae
Gaphuraspts, Gedongaspis, Gunnia (=Ellotia; =11 ) g Pemphigazpic ADDITIONAL CLASSIFICATION NOTES FOR PTYCHOPARIIDA:
Hewenia, , Hizydaspis, g Jialaopsis, dirzan This order is certainly most problematic. Defined largely by combinations of primitive character states (such as tapering glabella, preglabellar field,
Kermanella, Kochaspis (' ), Kochiella (= ochiellina, Kochina, (= natant hypostome, small, firrowed pygidium, and subcned exoskeletal sculturing), the fate of the Ptychopariida may be to slowly dwindle as groups
Lamiurss Laoyingshania, Liangiareshania, Loriela Lugumzmzz.z, Lyviaspis, Majiangia, Manailina, Meiaria, Metisella, Mexicolla, o o
Hiesire i Wrmgrere, Womigras W, L, Nk, Nrdms, i P P

’ The origins of the Prychoparida and other Early Cambrian tilobite lineages have been explored recently by Jell (2003) who noted that at least two
Nyella, Olenekina, Onchocephalites, Ontoella, Orienturus, Orlovia, Orloviella, Pachyaspidella, Pachyaspis, Palmeraspis, Panacus, e ol syl e e e e i L e i i

pracespneloparia Pamfgmm’ el Piacellos = . Piowraspis, Plogiura (=R o . ' Redichida) o produce taxa that are now rcfered to as members of Elipsocephaloidea (generaly ecognized as the carliest ofthe Ptychopariida). Tn
Poutsenalle, Poulsenia, f ; pus : B ? ackdiion, another ncage givesrse to Anomocaridac (prmive Asaphica) and P idae (primitive Prychoparioidea). This would make the

I , 7F : e (= = =Eirathma), Pt and throws a icaton into the otigins of the Asaphida. Jell also questions the primacy of the conterminant hypostomal
= - , 0 o " Rootins, Regines Regs, Rumcno, Salemhamasps, Sapemyshorsin state, suggesting that the earliest triobites were natan, and that both facial sutures and the condition v in several lines.

The "Librostome Orders" (Ptychopariida, Asaphida, Proctida, Harpetida, and possibly the Phacopida), have sister taxa 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
Prychopariida, such as the Olenidze. are united by few shared derived characters, and. as in the Asaphida., there are primitive representatives lacking

S, Sy G, S, e, S i St S e, Sare i G

I , 7F P , Psilostracus, Pa (= = 2, Piychoparia some of the derived states. and advanced representatives that have secondarily lost them.
= ; =Pn) ) [P e ey g Sy o ey " . .
Sarmvania, , Seriaspis, iy n , Spencella, Spencia

(=Stauroholcus), Stoecklinia, Sjaraspis, Suluktella, Tajiangia, Tt 2 Catilicephalidac

Trxgamupu/ Tukalandaspis, ’Zﬂrmhmpu, Variopelta, Vermontella, Vica, Vo olocephalina, Wanluaia, Wejjiaspis, Wuhaina, Xiangshanaspis ADDITIONAL CLASSIFICATION NOTES FOR PTYCHOPARIIDA:

(=Spiteila; = Tohoaspis, T Ziboaspis. This order is certainly most problematic. Defined largely by combinations of primitive character states (such as tapering glabella, preglabellar field,

natant hypostome, smal, firrowed pyeidium, and subdued exoskeletal sculturing), the fate of the Ptychopariida may be to slowly dwindle as groups

. Cl , Conophnys, = ) such as the Proetida, Asaphida, and Harpetida are defined via their shared derived characters and extracted from the Ptychoparid clade.
b< , K , Leoforteyia, Liriamnica, P 3 L (2 The origins of the Prychoparida and other Early Cambrian trilobite fineages have been explored recently by Jell (2003) who noted that at least two
Tarimella (=, s), Thomondia, Tr

major ineages arose independently in different parts of the Early Cambrian world out of Fallotaspidae (the earfiest 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

S Aiaiaspis, Aidarella, Aikhaliella, Albansia, Aldanaspis, Badulesia, addition, another lincage gives rise to Anomocaridac (primitive Asaphida) and P; (primitive Ptych dea). This would make the
Bijelina, , Canotaspis, Ct leura, C} (= , Colliceps, C Crusoia, Pryct i lyphyletic, and throws a i into the origins of the Asaphida. Jell also questions the primacy Df'the conterminant hypostomal
Daldymaspis, Datongites, Deraspis, Eilura, Ejinaspis, Erratejincella, Foveatella, Gonzaloia, Gushanaspis, Herse (Solenopleuria; S et s e s e Sl e R e e e e T P ol

St e VES LG heifnne, [ pmp s, Jegnine, Jnttn, Ly, Logsgits, [Smrgn e et s UG, The "Librostome Orders” (Ptychopariida, Asaphida, Proetida, Harpetida, and possibly the Phacopida), have sister taxa within the Ptychopariida,

Levisia, Maiaspis, (=
. " ¥ rell-
ey ey e g making it a paraphyletc wit The problem is exacerbated by the inadequate diagnoses of the constituent fanilies; even the well-accepted clades within
- P Ptychopariida, such as the Olenidac, arc united by few shared derived characters, and. as in the Asaphida, there are primitive represcatatives lacking
) 3, F Y. I POLETAEVA), Parayabeia, Pardailaria L > ot y
_ some of the derived states, and advanced representatives that have secondarily lost them
Perneraspis (/Perneria), Pingluia, I , Proavus, I Y. R Rina, Sao
5 - The process of clarifying the Ptychopariida is hampered by lack of complete specimens. lack of sufficient ontogenetic data, lack of hypostome

=Crithias; = = = 2 vege; =) 3

characters, etc. It will take nmuch cffort and some fortuitous breakthroughs in both data and analysis to deal with the Ptychopariida. There are a mumber
of families and gencra that are considered part of the Ptychoparida, but for which additional detai is difficult to ascertain
For a review of information dealing with ontogeny of Prychopariida, see Dr. Rudy Lerosey-Aubril's page on larvac and trilobite orders: Prychopariida

, St Tjungiella, Ty ) Velieuxia, e

Xianfengia, Yabeia

ediaspis, (=Greylockia; =

The genera listed here are from Jell & Adrain 2003

Utiidac: Amginouyia, Antagmopleura (=Poljakovia), C

Fortey, R. A Telobite systematics: the last 75 years. J. of Paleontology. T5(§)/1141-5L
Tell, A 2003. Phylogeny of Early Cambrina trilobites. Special Papars in Palasontology T0:43-31.
Jell PA. & JM. Adsain. 2003 Available generic names for trilobites. Memoirs of the Queensland Museum 482):331.553

‘Wuaniidae: Eotaitzuia, Houmaia, Inouyella, Ji
Rencunia, Wuanoides, W ania, Ti

e, Suborder Olenina

‘Want more than line drawings?

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.

m: micropygous to subisopygous, with or without marginal spines.

Other: typically with am:remel\ thin cuticle.

Family: Olenidac inae, Oleninae, Triarthrina, Pelturinas).
Genera: Olenidae: Acgrocﬂre, /Cy ) , Angelina (= ),
Baikonuraspis, Balnibarbi, Bienvillia (= = ) (/Boeckia BROGGER; Sphaemphthalmg”n/
. B & ci Ctenopyge, o Danarcus, Desmetia, Eoctenopyge, Euonchonoting,
Ewycare, Granitzia, He 3 ), nkouia
= =Beltella; =Cl

galatus), Isidrella, Jujuyaspis

Moxomia, Neoolen

Leurostega,

A small gallery of images from the web

http://www.trilobites.info/ordptychopariida.htm
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Fossil Museum Navigation:
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http://www.fossilmuseum.net/Tree_of Life/Phylum%20Arthropoda/ClassTrilobita.htm
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Dean, 2005




Dean, 2005

e posi

(e mary
e
Lipper
H aghn
oo 4
v g -4
ol Teps ) Samychg el L
e Foemnmae j
(emdrvide -
-

& g el | ity

LWk
1 1 1 1

metnes

L% M AN ED
HILL

Figure 2. Geological map (afer Morod in Dean & Morod 15970 Morod 1977 of e Cal Tepe ard adgacent hilks, 8 bm roch of Seypdigehr

W

| Upper
Laower 5 Cambeian 4
Crrdovic tan I

NN

prensitiont oo e
Cemelricon boninekiry

TR Y

CALTEPE NE
1337 M

wer Midide

. Lower
Middle Cambrian
Cambrian
o :&::5‘:

S

ey e e T

= B B EH

[oe— black lighgrey  red modele
B e N i it e i sima
ke e e e ke

Ed =

yelion shale & ket
shale sl I'M'A' . L1} 1kl 2{ebm
B el S

Cal Tepe Eurnuthm

Seydigehir Formation

Figure 3. SW-KE oos-sation trough the irered Suooesaon at the Gall Tepe j@afer Dean & Monod 1970, Fgore 4; see dso Monod 1977, ad

Morod i Cuic o a0, 1979 p.45)




Ordovician conodonts (Kozlu
et.al 2002)
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Hemicordata-Yari omurgali organizmalar olarak bilinir. Organik
kavkili, koloniyel organizmalar Kambriyenden gunumuze kadar
gelirler. Bunlardan Graptolitler nesli tikenmis olan karakteristik

fosiller olarak bilinir.



Dendroidea

8N Anisograptus sp.. YPM 20260

| Clonograptus persistens Harris & Thomas, YPM 20274

Dictvonema retiforme Hall, YPM 34922

undet. Dendroidea. YPM 160992

Graptoloidea

2 D "E'.,;.- Climacograptus riddellensis Harris, YPM 4003

Didymograptus denticulatus Berry, YPM 20252

Diplooraptus foliaceus Muorchison, YPM 160994

Monograptus sp.. YPM 30241

i .- Tetragraptus approximatus MNicholson, YPM 20276



Rectograptus

http://www.mcz.harvard.edu/Departments/InvertPaleo/Trenton/Intro/
PaleoPage/TrentonFauna/MiscGroups/Graptolithina/Graptolite%20Ilmages/MCZ145787 .j



http://www.mcz.harvard.edu/Departments/InvertPaleo/Trenton/Intro/
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http://www.earth.rochester.edu/ees207/
Graptolites/caplangrap2.htm



http://www.earth.rochester.edu/ees207/

Adres {..gj http://www.graptolite.net/sicula_Rhabdopleura_Epigraptus.jpg

——=_ Epigraptus

o

Rhabdople ura repent tube




Colony of the Ordovician pterobranch

Melanostrophus fokini,
&v. P,

SEM stereopair micrograph of a zooid.
From Mier=jewski, Kulicki & Schiaparelli.

http://www.graptolite.net/giant.html

Colony of the Recent pterobranch
Cephalodiscus densus.

From Schiaparelli, Catanes-Vietti & Mier=jewski.




http://www.earth.rochester.
edu/ees207/Graptolites/

caplangrap4.htm
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Monograptus sp.

YPM 30241

No Locality Data Available.

Ty o
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K.C«lsoo,photo

http://www.yale.edu/ypmip/taxon/grap/30241.html



J'1 [Nicellogrupyins

»
-

5 U‘n"'ﬂua‘fnl"‘u.'

6 D“I) mugraplug




Didymograptus denticulatus Berry

YPM 20252

Early Ordovician, Marathon Ls. Didvmograptus bifidus zone, upper Marathon, 145 ft below Marathon top, section XVIII, bed of Alsate Creek, 3 mi W of Picnic
Picnic Grounds & 0.1 S54W of Marathon, Brewster Co_, Texas, USA. Collector: Berry, W B.

http://www.yale.edu/ypmip/taxon/grap/20252.html
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BN P\ 160994

Ordovician, Athens Shale. Near Salem, Catawba Valley, Virginia, USA_

- l_ ﬂ http://www.yale.edu/ypmip/taxon/grap/



J.R. Barbour, photo

Tetragraptus approximatus Nicholson

YPM 20276

Early Ordovician, Marathon Ls, Monument Spring Dolomite Mbr. Tetragraptus aproximatus zone, 37-39 ft above isoclinal fold zone in section I beginning on N'W
limb of a large isoclinal fold, section bearing S65E. 4 mi SW of Marathon, Brewster Co._, Texas, USA. Collector: Berry, W B.

http://www.yale.edu/ypmip/taxon/grap/20276.html
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Dictyonema (Ust Kamb.-Alt Karbonifer)



Dictyonema retiforme Hall

YPM 34922

No Locality Data Available.
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K. Carlson, photo

http://www.yale.edu/ypmip/taxon/grap/34922.htmi



Diagrammatic illustrations of Dictyonema (Dendroidea)
compiled by Piotr Mierze jewski

Bazed on Baldwin, Rickards & Palmer (19

Vizit alzo:

Dendroids from the Xinrhaneian stae (Early Ordovician) of the
Hinzhui Drainage Bazin, Jisngm provi
O the anizorraptid affiliation of
Cortical bandape-like structures in

Dictyonema flabelliforme
Arrangement of autothecae (a). bithecae (b)

and dissepiments (d).
After Bulman (1932). Modified.

ecies of Dictrvonema in Graptolite Net

Dictvonema altavense Sennikov, 1976

Dicitvonema apertum Sherrard, 1036

Dictvonema crassibasale Gurley

Dictyonema flabelliforme polonicum Tomczyk, 1962

Dictvonema pragense Kraft, 19084

Dicivonema r cale Kozlowski, 1940
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