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MAJOR EVENTS IN THE HISTORY OF THE TRIASSIC
AMMONOIDS

A. A Shevyrev

Paleontological lastitute, Russian Academy of Sciences, Moscow

Abstract: The history of the Early Mesozoic ammonoids began after the very profound Late Per-
mian crisis and ended with their almost complete extinction at the end of the Triassic. Sixteen
major events can be identified in the record of the Triassic ammonoids. These events were the
appearsnces or disappearances of characteristic forms, some of which are commonly uscd for
global correlations. These bioevents form a reliable basis for the stratigraphy of the Triassic.

Hcropin parnemesosoiiaox aswoHon e HATAAACH NOCAE PAYGOTaMmIErs NOIJHEICPMKOro
KPUSHCA H JABEPINMAACH MOSTH TIOAHBIM BHMHPAHHEM HX B Konué TpHaca. B aevomnar
TPHACOBLIX AMMOROMASH MOMKHO PAIAMUMTL 16 KpynHuX coGurmii. Owu BWPAXAXTCN 3
TIOABACHMH HAM HCIEIHOBEHHN XaPAKTEPHELX POPM, OGHTHO HEMOABIYCMMIX AM IAOGAARHOR

KOPPEARLMIL DM SHOCOBHTHA 0OPAIYIOT HAACKHYIO OCHOBY AAN CTPATHIPAGHK TpHACE.

During the Triassic was & time of absolute predominance of the ceralites among the

Ammonoids. The ceratites appeared in the Early Permian, but until the end of the Paloozoic they
°°°.“?i°d 2 quite modest position in the seas, living in the shadow of the more am-fully
thriving goniatites and prolecanites.- Not until the Triassic did the CCfl.mﬂ"_ begin their great
Bourishing, which was reflected in their enormous morphological diversity and extepsive
Ecographic distribution [2, 16, 17).

The most important events in the history of the ceratiteswere TWO p rofound crises —in the
ncluding phase of the Paleozoic, and at the ead of the Triassc.

early shared the fate of most Paleozoic

As isi i o ites, whi
" fosult of the first crisis, the cerytiics B 0 4 of the Permian. The gonintites, which

immonoids, whose development was terminatedat the ea

—
Translated from: Osnovnyy Sobytiya v istorii trissovykh ammonoidey.
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e di d completely at this boundary
N . te Paleozoic, disappeared © . , and
had proc!om.lnat_cd in th:i ;?di?ﬁ culty survived the b-e.gmnm.gofthc Triassic, soon followeq thl‘he
prolecsqnu}whlch only the ceralites, tbe Paraceltitinae dlstppcar-cd and th? onhocermmm
jnto extinction. AmODg 4 the Permotriassic boundary, became extinct. But in depary &

g i i ic li 10 frop
barcly survive e ri logenetic Lin > 0
:::n menn‘::tthe P:yraceltiﬁnac managed to give rise 10 1he phylogenetic line of the k‘“hﬂllmids,

from which all Trinssic ammonoids developed- )

I d of the Triassic, led to th
1 crisis, which occurred at the very en ! € comple,
exﬁncg:s:fwtﬁ B tites. Amoug the Estly Mesozoic ammonoids, only the phyliocery

survived 10 continue their development in the Jurassic, when they gave rise to the Mhﬁccralids
and the ammonitids.

-sis tOOk Jlace against thﬁ backg]'ound Of.a vast global Iegression_‘ whm
at mgﬁiyﬁ::tdg;? t;:?’emn ,-I:,uned in .ﬂ;!e, almost complete dlsappearance.of shelf seas fmu!:
the Earth [$, 6, 15]. The second major cTisis, separated fro the first by an interval of 40 gy,
yr [13), in contrast developed under conditions of a definite transgression, which began at the gy
of the Triassicand continued in the Jurassic A sh?llow cpxcontmentalsea.‘mdently of consider.
ably less than oceanic salinity, during the Rhactian covered a large termitory of northwesier,
Europe [7]. This transgression, by the way, was the principal reason why French and English
geologists for a long time assigned the Rhbaetian to the Juras:sxc system; but the fact that the
Rhactian fauga is far closer 1o the Triassic than to the Jurassic fauna was decisive in resolving

the dispute over the stratigraphic position of the Rhaetian.

Between these two crises, a whole series of less prominent, but nevertheless consideratle,
bioevents can be discerned in the history of the Triassic ammonoids (table 1). These were
manifested in the appearance or disappearance of characteristic forms that are usually employed
for global correlations [14].

Event 1: The appearance, at the very beginning of the Triassic (the woodwardi phase), of
the distinctive genus Oroceras and of ceratites with a fundamentally new mode of complicating
their suture line during ontogenesis by the formation of umbilical lobes (geaus Metophiceras).
Oroceras, known in both Tethyan (Kashmir, Tibet) and Boreal (Siberia, Spitsbergen, Greealsad
the Arctic islands of Canihida, Alaska) seas, serves as a very convenient paleontological matker
of the lower boundary of the Triassic, enabling it to be traced over a considerable territory 3,
iz]d ;;‘:E:yl’“ to change the position of this boundary in any way can only undermine its darity

The desire to revise the Jower bounda iassic i i
; ry of the Triassic is generally due to the supposition
:meoma'um l:f_the woodward; zone still have a Paleozoic chgracterl.ly‘rhis assertion, howevels
Sk b i:ly &1; fediuon 10 Otoceras, which caps the line of development of the Permian afaxocers*
ohi \Ehj chu‘ trhwt descendant, It did not, however, lead to the species of the geous Mei-
hiceras, i the character of lheilr morphogenesis are already true Triassic ceratites 3
. kf:;‘hieb‘;i‘mamce of the otoceratids and predominance of the ophiceratids iz 12
some sections in KM‘:os_t parts of the world Ophiceras beds overlic those with Otocerds. but 18
mir, Ophiceras s also found in the woodward zone [8 9]
Event 3; ‘ i
Mcckoc:?aﬁgac) :::, ;srli:;aranoe of the first ceratites with a flat ventral side ({mﬁ
Ps, of the sageceratids at the beginning of the Middie SY®
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Table 1. Chronology of Triassic Bioevents

=
M Choristoceras marshi T~ Event 16
= Rhabdoceras suessi
Halortes macer e 1S
- Himavatites bogarr
c
K- Cyrropleusites bieranatus
N g | . = Event 14
g Z Juvavitas magrus
-]
= = Malayites paulcke;
©
- Guernbdlites jandianus
u Event 13
Anarropites spiasus
g — Tropites subbullans
m Tropitas Lilleri
mw Event 12
- Ausirotrachycaras austriacumn
Trachyceras aonoides
Event 11
M g Frenkiter regolodamus
=
B Pro. archalour
.m rackyetnas Event 10
. - [£4] Ecoprotrachyceras curionii
2 - Ewvent 9
4 Nevadites ity
3 )
ﬂ ] Aplococeras avisianum
= .
5 - Paracerasites rinodonss
2 e Event 8
m Balaonites belatonicus
! = Aghdarbandites ismidicus
Nicomadites osmani Event 7
o] Argeiceras ugra Event 6
P Dinariras carniolicus
-m Tirolitis carslams e Event §
Anasibiritas plurlformis
.8 il I
2 = o | Maskocess pucilisas j—Event 4
S 2| § [oovermen
Z
] = Prionolobus rofundany
[= 3]
Gyroniles friquens «——Pvent 3
& Ophicerus libaticum -~ Pvent 2
&) Otoceras woodwardi " Eweat 1
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rin sectionsin the Hipulayans, the Solyanoy
nd Ellesmere Island in Canada. Some invey; rar
resenting the boundary between the P'.‘,rm:::s
n

eventis espesially clea
of the former USSE. 2
ent should be taken as rep

phlsﬂ)- Th.is
and Primor’ye regons
[10] believe that this &V
and the Trinssic.
) . . Jvercity of the ceratiles in the fleming;
) ¢ in tRXONOMIC diversity ol T " J Sitiys

Event d: A shmag;l;ccr:::n“ of the prionitids, ussuriids, melagathiceratids, arctoceryya
ilisatis phases (| e itids and hedenstroemiids). The ceratites of (-
g e N 8

e extepsive geographicrange; their zonal distribution sill rep,,;
geologzctlfm:;"’m‘ h?v%;éﬁﬁcs are conpecied with the oor_rcluuon of their deposi:al?:
10 be dlarif Certain boundary berween the Indskian and the Olenikiap ““S.Hin

i exact position © .
s;:’;:::: the ¢ sum g:ar. Waterhouse sproposal [19] to raise the lower boundary of the Triassic

10 this level, therefore, seems inappropriate.

earance of the micoceratids, ussuriids, arctoceratids, hedenmmcmﬁdsj
eceratidsand the appea:anccci:t t!l:c b;gir‘;ning of the Late Seytipy

: , of the litids, dinaritids, dorikranitids, columbitids, k_hvg]yniﬁds, olenkis:
mmﬁ) This ng: marked event in the l}istoqr of the.Early Triassf'c ammcnmi;?;l_n Tus
researchersackuowledge it as the beginning of a major new cycle in the evolution of the Ceratifes.

Event 6; The extinctionof most Early Triassicceratids (the ophiceratids, flemingitids, ofep;.
kitids, proptyshitids, inyoitids, lanceolitids, procarnitids, aspenitids, tirolitids, dorikranitids, diga.
itids, columbitids, sibiritids, kashmiritids, kazakhstanitids,and paranannitids) and the appearancs
at the beginning of the Anisian (ugra phase), of the aplococeratids, danubitids, longobarditids,
gymuitids, aspenitids, paraponoceratids, styriids, isculitids, ¢ladiscitids and megaphyllitids, Only
two phylloceratid gencra (Leiophyllites and Ussurites) remained common 1o the Late Scythian and
the Anisian ages. the stratotype of the ugra zone is on the Greck island of Chios. Its chrono-
cquivalents arc the LenotropisesJaponites zone in China, the taimyrensis and tardus 20mes in
Siberia, and the caurus zone in Canada and the USA,

Event 5: The disapp
melagathiceratidsand cpisag

Event 7: A flourishing of the beyrichitids, acrochordiceratids and balatonitids, begiaaing
with the Middle Anisian (osmani phase). This boundary coincides with the base of the Holland.
ites-Beyrichites zone in China, the decipiens 2one in Siberia, the varium zone in Canada, and the
hyati zone in the USA.

Event 8: An extremely flourishing development of the ceratitids (Paraceraites, Semiomits,
It(:lbuma) from the beginuing of the Late Anisian (frinodasus phase). This time was marked by
ofc t:P‘Pef-moe of the paraceratiteswith the thres rows of lateral tubercles. The lower boundary
mdh? minodosus 2ome, whose stratotype is in the castern Alps, corresponds to the base of the

iforme zone in Siberia and Nevada and also the base of the defeeni zone in Canada.

Event & The extinction of the proteusitids, j - .
: - japonitids and parapopanoceratids and e
:Pm&c;&?zn?ge ning of the Early Ladinian (currionii phase) ofpzze trachyceratids with
Alps of Taly. where ‘:( oprotrachyceras). The stratotype of the curionii zone is in the Dolonti
e ooeoother it ocupies lmost the whole sequence of the, Bucheasicin beds,excei te
Anisian-Ladinian stadi 13 assigned to the reizi zone. Most Europesn geologists Jower B¢

nstadiai boundary 1o the base of these beds. In the past few years, to be s

some have b i is vi :
(- .egull m,_rgm this View, which has deep historical roots, and are indmcd 1o aGCBPt

1
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the currionii zone as the base of the Ladinian [4). The lower boundary of this zone coincides with
the base of the Siberian olzshkoi 20ne and the North American s;uersperum zone [1].

Event 10: The appearance of trachyceratidswith an ammonitic suture line and a single row
of tubercles on each side of their ventral groove (Protrachyceras), and also of the tanamitids,
celtitids, carnitids, nathorstitids, Jobitids, sphingitids and ioannitids at the beginning of the Late
Ladinian (archelaus phase).

Event 11: The appearance of trachyceratids with two rows of tubercles on cach side of the
ventral groove (Zrachyceras), and also of the lecanitids, badiotitids, nanaitids, sandlingitids,
sirenitids and discophyllitids at the very beginning of the Carnian age (aonoides phass).

Event 12: The appearance of the tropitids and tropiceltitids at the beginning of the Late
Carnian (dilleri phase). These are distinctive ceratites with a ventral keel vsually accompanied
on both sides by grooves. ‘The dilieri 20ne, whose stratotype is in Californiz, can be clearly traced
in British Columbia and Nepal. It is poorly represented in the Alpine-Mediterranean belt, and
cannot be distinguished in Siberia or on the islands of the Canadian Arctic.

Event 13: The extinction of the sandlingitids and carnitids and the appearance of the
cyrtopleurids and tibetitids at the beginning of the Norian age (jandianas phsse). Thejardianus
zon¢ is well represented in Nepal; its analogs are known in British Columbia and Nevada, where
it corresponds to the ker zone and the beds with Guembelites respectively.

Event 14: The appearance of the didymitids, noridiscitids and distichitids at the beginning
of the Late Norian (bicrenatus phase). The bicrenatus 20n¢ has its stratotype section in the
eastern Alps; its analogs can be identified in Nepal (the beds with Metazamises hendersoni), on
the island of Timor (beds with Hauerites and Cyropleurises), in China (socius zone), and in British
Columbia (rutherfordi zone).

Event 15: The appearance of ceratites with a discrete shell (adjacent whorls not touching)
(thabdoceratids) at the beginning of the Rhaetian age (suessi phase): This ¢ven determines the
lower boundary of the last stage of the Triassic system. The suzsss Zone can be traced in the
Eastern Alps, the western Carpathians, Bulgaria, Hungary, Sicily, the Pamir Range, Timor and
the Moluccas Islands, Chukotka, Canada, the USA, and Colombia.

Event 16: The gradual and complete extinction of the cer atites at the end of the Rhactian
age and of the Triassic period.

The above eventsin the history of the Triassic ammonids contradict the Raup and Slcgpkosll:
hypothesis that there have been periodic extinctions at intesvals of 26 mia "““[f' c,]',m,
addition, these events compel onc to think that these mass extinctionswere due ':it t::‘relilble
which were most likely of terrestrial character. Finslly, these bioevents consitu
framework for the global stratigraphy of the Triassic.
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