TABLE OF CONTENTS

AADSITACT ittt ettt ettt h bbbttt h et et a e h e h ekt h ekt 4 e h et a e ek be bt ekt b et e b et n s eh e eh e eh e bt ettt et et et en e ebeene et 1
RESUME ...ttt ettt et e a et ettt et s ht et e bt et e eae et bt ettt ettt ettt eae
08 (T LT Te) s USSR
Stratigraphy, occurrences and age determinations
MoOrphological tEIMINOLOZY  ....c.veieiieiieiiitiiteet ettt ettt ettt b et ae bt e s e bt ebe bt bt sbe st es et eb et ebeebe et sbesbennenee
Classification and evolution of the heterostraci ........
Systematic palacontology .........ccccceevrcereriirienienieienns
Class PTERASPIDOMORPHI Goodrich, 1909
Subclass HETEROSTRACI Lankester, 1870

Order CYATHASPIDIFORMES Kiaer, 1930 ...cc.cioiiiiiiiiieiicticieeeeerece ettt 31

Family JARVIKASPIDIDAE NOV. faM. ...c.ciiiiiiiiiiiiiiiiei ettt e 31

GENUS GENEIASPIS TOV. ZIL. ..eeueiiuieuit et ettet et ettt et ete e bt ehte bt eseeeteaseeeaeeaeesbeeseeabeeaseebeamseabeenseaneensesseeneenteans 33
Genetaspis incohata nov. gen. et sp. ......

GEnUS JArvIKASPIS TIOV. ZET1.  ..eeuviuiiiieiieiieieet ettt ettt ettt ettt s e eae bttt st et et es st eb e eaeeb et et et ese s 36
Jarvikaspis arctic@ NOV. T €1 SP.  ..ocuieuiiuieriieiieiteeeieeteetteeteete et eseesseenee st estesseensesseensesseensesseensesseesseeseens 36
Jarvikaspis mauryensis NOV. EN. €L SP. ....eiuirueruerierieietirttitesteste et et et ettt st sttt e bt ebe bt b s bt nteneens 38

GENUS THUICASPIS TIOV. ZCIL.  .eueiiieeiieieeeeeeit ettt ettt et et e s e st e st e st e sees e se s enseseesteaeeseese et e sensenseneeneenenseesenne 40
Thuleaspis canadensis nov. gen. et sp.

Family CYATHASPIDIDAE Kiaer, 1932 ...........
Subfamily PIONASPIDINAE nov. subfam. ....

Genus Archegonaspis JABKEl, 1927 ..c..cviiiiiiiiieee et
Archegonaspis cOrnWalliSENSTS TOV. SP.  ..ccueeuiiuiiieiieie ettt ettt ettt ettt et st ebe s e beeaeenseeae 47

Genus Vernonaspis Flower and Wayland-Smith, 1952 ..o
Vernonaspis allenae Flower and Wayland-Smith, 1952
Vernonaspis parryi NOV. SP. .....cccceeeevirieninieneneeeneeeeeenes
Vernonaspis SUfUSCA TIOV. SP. ..ceueeuieueruesieeesiesteteeteeteetestessestestesteseeseeseasessenseseesteseeseaseesessessensenseneeneaneasens 50
Vernonaspis Cf. V. SUFUSCA MOV, SP.  .oveveeeiieeieeiettett ettt ettt ettt eseete et eae st et eneeneeneeneenens 54
Vernonaspis MAZNa NOV. SP. ...eeueeiuiiiiieeieete ettt ettt ettt sttt et e sat e e e e sae e et sbt e e es 55

Genus Pionaspis DeniSon, 19604 ..ottt ettt
Pionaspis ebenina nov. Sp. ......c.ccecevevevrecieviecinennens

Pionaspis rossi NOV. SP. ...cevveeveenieeniinieenieeieene

Genus Prosobranchiaspis NOV. gen. ........ccceceeeveeanen.

Prosobranchiaspis prolatata NOV. ZEN. €L SP. ..c..cceriiiriiriirieieieteteit ettt ettt ettt st sttt eae 61
Prosobranchiaspis smithbayensis NOV. EEN. €1 SP. .cc.evveverieieiiietiriestestetet ettt 62
Subfamily PARALASPIDINAE nOV. SUDTAM. ...ccoiiiiiiiiiiiiiiieie ettt 64

GENUS Paralaspis MOV, I ...c..ocoiiiuiiiiitieie ettt ettt ettt ettt e te et e bt e et e bt saeesbeeaeesbeanseabeeaseabeentenbeessenseans 65
Paralaspis franklini nov. gen. et sp.

GenUS KYPAASPIS TIOV. ZEI1. ..ttt sttt ettt ettt ettt b e bt bbbt et e st et ettt sae e entenee 67
Kyphaspis boothiaensis NOV. ZEN. L SP. .c..ccveieieiriienterterteiet ettt ettt sttt ettt es e sbe sttt et eseneeneens 67

Subfamily PRIONOTASPIDINAE NnOV. SUDAM.  ....eouiiiiiiiiieiiceeeeee e 70

GENUS PriONOIASDIS TIOV. ZET1. ...ouiiuiieiieti ettt eiee it et ettt e et e it e st e et e et e esee e et e st e eseeneeaseenbeseeentesseensesneenbesneenteaas 70
Prionotaspis miranda nov. gen. et Sp. ......ccceeveuenene
Prionotaspis? abbottensis nov. gen. et Sp. ..............

Subfamily PORASPIDINAE Kiaer, 1932 ......cccccceeueeee.

Genus Poraspis KIaeT, 1930 ....oiiiiiieieieiet ettt ettt ettt saesaesbe s esteneeneeseeseeseesensens
Poraspis rostrata Kiaer and HeinNtz, 1935 ..ottt
Poraspis thules EIOtt €t al., 1998, ..ot 75

Subfamily ANGLASPIDINAE Kiaer, 1932 ....ooiiiiiiiieiicieee ettt

Genus Anglaspis Jackel, 1927 ......ccccovineveiiiniiiinnne
Anglaspis macculloughi (Woodward, 1891) ...........

Genus Pseudoanglaspis NOV. EEN. ......cccceveveeveeeeanens
Pseudoanglaspis aquilonaris NOV. ZEN. €L SP. ...cciviiiriririeieieeeiteit ettt 81
Pseudoanglaspis minima N0V, EN. €1 SP.  ...ooiruiruiriirieieieieett ettt 83

PalCan_40-2022_Thorst-Eli_v5.indd 3 25/08/2022 14:40



Subfamily IRREGULAREASPIDINAE Kiaer and Heintz, 1935 ..o 85

Genus Dinaspidella STrand, 1934 ..ottt ettt e 85
Dinaspidella elegans NOV. SP.  .c..cc.coueieieiiiiiieeteetee ettt ettt ettt bbbttt sae st ae e 85
Dinaspidella tenUICOSIAIA TIOV. SP.  ...c.oeviuiriiiirieniiiet ettt ettt ettt sttt ettt ettt sbe st aenee 87
Dinaspidella elizabethae Blieck and N. Heintz, 1983 .....

Subfamily NAHANNIASPIDINAE nov. subfam. ..................
Genus Nahanniaspis Dineley and Loeffler, 1976 ......
Nahanniaspis MCIINIOCKT TLOV. SP. ..c..oviiiiiiiiiiieeeeet ettt bttt ettt et ae e 91
Subfamily TELEASPIDINAE noOV. SUDTAM. ...cooiiiiiiiiiiiiicieiecee e 92
Genus Teleaspis NOV. ZEN. ....cc.ccevurerreenverererreennenns
Teleaspis tersa nOV. geN. €t SP. ..cccecevvererveereeuennnn.
Subfamily EUMORPHASPIDINAE nov. subfam. ....
Genus EUMOFrPRASPIS TIOV. ZET1.  ...ouiiuieuiiiiitietietest ettt ettt ettt sttt eet bbbt bt e st et s bt ebeebesbe st et et e e eneenen 94
Eumorphaspis borealis nov. gen. (DenisSon, 19603) ......cociiiiiiiiiiiiieeeieeeeee e 94
Eumorphaspis 1ata NOV. ZEN. €1 SP.  .eeeueieieiitietieteete ettt ettt et e st ese st eseetesse st eseneeseeneeneeseesenns 95
Eumorphaspis solitaria NOV. ZEN. €1 SP.  .ec.eiiiiiiiiiiietieie ettt sttt ettt ees 95
Eumorphaspis goodsiri nov. gen. et sp. ..............
Species A
Species B
Species C
Species D
Species E
Species F
Suborder CTENASPIDIFORMES nov. subord. ...............
Family ARIASPIDIDAE Elliott and Swift, 2010
Genus Ariaspis DeniSON, 1903 ......coiiiiiiieie ettt ettt bbbt
Ariaspis ornata DenisOn, 1903 ......c..coiiiiiiiiiieee ettt ettt e
AVIASPIS CHISTATA TIOV. SP.  c.tteuteeteett ettt ettt ettt ettt ettt et e st et e s et e es e e bt eseeebeeseeebeemeenbeensesbeennenbesaeas 103
Ariaspis nassichuki nov. sp. ...............
Ariaspis multijubata nov. sp. .............
Ariaspis majuscula nov. sp. —...............
AFIASPIS PEFTYI MOV, SP. ettt ettt ettt ettt ettt ettt et e b et bt a e eat et sateae st enbe et enbesanen 108
Family CTENASPIDIDAE Ki@er, 1930 ....coiiiiiiiiiieiieiretteteeeete ettt ettt 108
Genus Arctictenaspis Elliott and Blieck, 2010 .....oiiiiiiieiiiieeeeeeeee e 109
Arctictenaspis bOrealis NOV. SP. .....cc.iiuieiuiiieieeee ettt ettt ettt b ettt 109
Order LISTRASPIDIFORMES nov. ord. .........
Family LISTRASPIDIDAE NOV. fAIMN. .ottt 113
Genus Listraspis DEniSON, 1964 ........c.oi oottt ettt et sae et st eneens 113
Listraspis canadensis DEnisOn, 1904 ..........ccooiiieiiiiiiieeeeeeee ettt senes
Order PTERASPIDIFORMES Kiaer, 1932 ..ottt
Family PROTOPTERASPIDIDAE Novitskaya, 1983
Genus Protopteraspis Leriche, 1924 ... e
Protopteraspis? sp. indet. .......cccooeveeiecinenennnnn.
GENUS TIYGONASPIS IOV, ZEI. ..eeuiiiieutietieteettete et ettt e et e st e bt eae et e eas e bt ese et e ea e et e eseeaseeneeabteseesneeneesseeneenneas 119
TryQonaspis SICULA NOV. ZEIL. € SP.  .eeuiruirtiieienieeieteett ettt ettt et ettt ettt sttt et et eae et ebeebe s bt e eneeneeas 119
Genus Canadapteraspis Dineley and Loeffler, 1976  .......ccooiiiiiniiiniiieeeeeee e 120
Canadapteraspis formosa nov. sp.
Canadapteraspis uniformis nov. sp. ...
GENUS DeNiSONASPIS TIOV. ZOIL.  ..uviruieuiiauietietieteetientt et e st e e ete bt esee bt eas e b e esee bt eaeeabeeseeabeeneeeseeneesseentesneansenneas 125
Denisonaspis bOred NOV. BN €1 SP. .evcuiieuieieiiieetietertert et ettt ettt ettt ettt ettt sae bt ae st eneenes 125

PalCan_40-2022_Thorst-Eli_v5.indd 4 25/08/2022 14:40



Order NATLASPIDIFORMES NOV. OId. ..ottt ettt e
Family RIMASVENTERASPIDIDAE NOV. fam.  ..c.coiiiiiiiieieiciee et
Genus Rimasventeraspis Tarrant, 1991 ...
Rimasventeraspis cf. R. angusta (Denison, 1963) ..o e
Rimasventeraspis? halsteadi nov. SP. ......cccceeeveveuennnne.
Rimasventeraspis? septentrionalis NOV. SP.  .....oouee....

Order TRAQUAIRASPIDIFORMES Stensio, 1958 ................
Family TRAQUAIRASPIDIDAE (Ki@er, 1932) ..oiiiiiiieiiiiieiestestee ettt
Genus Traquairaspis KIiaer, 1932 ..ottt ettt eas
Traquairaspis longicarinata nov. sp. .....

Traquairaspis pristina nov. sp. ........
Genus Anomalaspis nOV. gen. ........ccccceuee.
Anomalaspis [acruma NOV. ZEIL. €1 SP. ....eiuevuirieieieiieieete ittt ettt sttt ettt ettt sbe bt ae st eneenes 137
GENUS WHIIEASPIS TIOV. ZOIL. ..eeieiiiiieiiietieie ettt ettt ettt et ea e bt e et et e e et et e e st e bt e et e bt eseenteeneesaeeneesaeeneanneas 138
Whiteaspis SPIRIfera NOV. BN L SP. ..eveieieuieieetirtertesieeeteteseeteeteesessesseseseeseeseeseaseesessessesessenseneeseesees 138
Order WEIGELTASPIDIFORMES Halstead, 1973 .....c.coiiiiiiiiiiiiieiicnctsceet ettt 139
Family WEIGELTASPIDIDAE Brotzen, 1933 ....... 141
Genus Orthogoniaspis NOV. gen. .................... 142
Orthogoniaspis magnijubata nov. gen. et sp. 142
Orthogoniaspis 10efflerae NOV. ZEN. €1 SP. .ec.evuerierieieieeieieeteetee ettt ettt sttt eseeneereseeseeeeneenes 145
Family TORASPIDIDAE NOV. FAIM.  ..cuviiiiiiiiiiiiiiieecee ettt ettt 147
Genus Toraspis NOV. ZeN. ......ccceeeecuereecveneeneennens
Toraspis somersetensis NOV. geN. €t SP. ......ccevvenennee.
Order CORVASPIDIFORMES Stensi®, 1958 ....c.ooovvveevveviiennee.
Family WESTOLLASPIDIDAE NOV. fAIM.  ..eotiiiiiiieiiei ettt
GenuS WeSIOHASPIS MOV, ZEIL. ..ouiiuiiiieiieiieteete ettt ettt ettt h ettt ettt et sb e b e sttt eatebeebeeaeseen 153
Westollaspis hyperbored NOV. ZeN. €L SP.  ....ceiuivirierieieieiieit ettt ettt ettt ettt sttt st sae et eieese b 153
Westollaspis cOrdara NOV. EN €L SP.  ...euerueeeieieeieteete ettt e ettt et ste et e e et eneeseeseesesseesenseseneens
Westollaspis gigas nov. gen. et sp. .........
Family CORVASPIDIDAE Dineley, 1955 ...
Genus Corvaspis Woodward, 1934 ........
Corvaspis POTPHYFEICA NOV. SP. ....eeuieuirieieiieitettete sttt sttt ettt bttt eb e ebt bbbt e e sttt eaenaes 162
Corvaspis WOOAWAFAI TOV. SP.  ......oeuiieeieieieeiet ettt ettt ettt ettt e e et ese st eaeeseesessenseneeneeseeneenan 167
Corvaspis elleSMEreNnSiS TIOV. SP. ....ccveiiereriesieseeteteetteet e etesteeeeeseeseesteseateasensesensenseseeseeseasessensensensenes 167
Order CYATHASPIDIFORMES K€L, 1932 oot ettt ettt eae e enae et s enneeenes 168
Genus Soehnaspis NOV. ZEN. .....cccoveeveveeneenne.
S0EHNASPIS POLAFIS TIOV. SP. vttt ettt ettt s et b ettt et ettt be bttt st st e s enneneas 169
GENUS GEISSONASPIS TOV. ZOIL.  .e.uveuieniieuiettette et eeteete et e ste et e e bt ea b e et e easeebeesteebeeneeebeenteeseenaesmtenseaneebeeneenbeanean 171
Geissonaspis Mutabilis NOV. ZEMN. €1 SP. .ecuiruirierieieieeietieteetertee et eteeest et eteeteseesteeeseeseeseeseesesseasesensenes 171
Subclass HETEROSTRACT Lankester, 1870 ....c..ccoiviiiiiiiiiiiiiieiieiceetee ettt 172
Genus Idanaspis NOV. GeN. .........cccccveneee 172
Idanaspis dimidiata nov. gen. et sp. ... 173
Idanaspis reinsoni NOV. ZEN. € SP. .oc.evverveieeeieeieieeteeteseesieeeeeeeeeesee e ssesaens 174
Idanaspis sp. cf. I. lemniscata nov. gen. (Dineley and Loeffler, 1976) .....cccooveviviiinenineeiee 175
Genus Oniscolepis Pander, 1856 ......ooiiiiiiiiiiiiiieceee ettt ettt 176
ONISCOLEPIS CE. AEMIAIA ...ttt et 177
Subclass PTERASPIDOMORPHI (Goodrich, 1909) 177
Genus Aenigmaspis NOV. EeN. .....ccccceeveereeennene 177
Aenigmaspis falcata NOV. EN. 1 SP. ..iiuiiuieiieeeieieiet ettt ettt ettt et sae et ste et eseese e st esesbessesenseneenes 178
ACKNOWIBAZEIMEIIES ...ttt ettt ettt s bbbt b et et et s e st e bt et et stes et estes e eaeeb e et e et e sae b eneenee 181
RELETEICES ...ttt bt bttt et bt ettt st h ettt ettt 181
PLALES ettt e h b s et a et e h e h e h ekt a ettt et h ettt aen e enees 189

PalCan_40-2022_Thorst-Eli_v5.indd 5 25/08/2022 14:40



Canadapteraspis formosa nov. sp.

PalCan_40-2022_Thorst-Eli_v5.indd 6 25/08/2022 14:40



