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EVOLUTIONARY TRENDS AND PATTERN OF EXTINCTION OF
TRIASSIC CONODONTS

Abstract. - Heterochroneous parallellism in the evolution of different lines of plat
form conodonts from the Ladinian of German Basin and the Norian of the Tethys
has been recognized. In both cases similar aberrant types, were gradually produced.
The platform conodonts disappeared much earlier than the branched ones in both
areas, which is interpreted by a higher survivorship of the latter, less specialized
forms.

INTRODUCTION

Triassic conodonts disappeared in the areas of the German basin at
the Muschelkalk/Keuper boundary (i.e., .in the Ladinian, Langobardian
times), whereas they occurred in the Tethyan areas up to the end of the
Norian (Sevatian). In both cases the disappearance of conodonts was pro
ceeded by strikingly similar changes in their morphology. The character
of the changes involved which appears strongly similar despite great
differences in time and lack of any close affinity between the phylogenetic
lines from the two areas is discussed below.

GERMAN BASIN

In the Mid European German basin the form Gondolella mombergensis
mombergensis Tatge, living throughout the Lower and a large part of
the Upper Muschelkalk, i.e. throughout the Anisian, gave rise to a new
evolutionary lineage in the evolutus Zone (= Ladinian, Fassanian) see
Kozur, 1968: Trammer, 1972). Soon it was replaced successively by four
new taxa - Gondolella mombergensis media Kozur - G. haslachensis
Tatge - G. (Celsigondolella) watznaueri praecursor Kozur - G. (C.) watz
naueri watznaueri Kozur (Text-fig. 1). The last of the above taxa dis
appeared in the Discoceratiten Zone (Ladinian, Langobardian). It is the
last platform conodont known from the German Basin and in the younger
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strata only branched conodonts were found. The latter disappeared some
what later, close to the Muschelkalk/Keuper boundary (see Kozur & Most
ler, 1972).

The evolution of the above lineage of platform conodonts may be
characterized as follows (Text-fig. 1).
(1) The evolution is fairly rapid in the comparison with the preceding
period of stagnation, we may thus speak about its acceleration.
(2) Every younger link of the lineage is characterized by smaller dimens
ions than those of its predecessor, which may be interpreted as phylo
genetic decrease in size (see Trammer, 1972).
(3) 'There is a distinct gradual tendency to the reduction of the platform,
leading to its complete disappearance, and G. (C.) watznaueri represents
secondarily branched conodont. The platform conodonts of the genu'>
Gondolella are thought to have evolved from branched conodonts of th2
genus Ozarkodina (see Lindstrom, 1964; Mosher, 1973b), which may be
termed as a gradual tendency to a secondary transformation of platform
conodonts into branched ones. The ultimate disappearance of conodonts is
thus preceded by an appearance of the forms highly differing in morph
ology from the structural norm hitherto prevailling, Le. origin of aberrant
forms.
(4) Carina teeth gradually increase in length. This process is roughly
parallel to the process of platform reduction. The carina is initially re
presented by poorly differentiated slat (G. mombergensis) which, later,
close to the end of the lineage comprises long, distinctly separated teeth
(G. watznaueri).
(5)The evolution of this lineage took place in such a way that the features
typical of juvenile stages of the ancestors become ones typical of mature
stage of their descendents (juvenile stages of the form Gondolella mom
bergensis are already devoid of platform1». It may thus be stated that here
the evolution proceeded by means of fetalization (neoteny sensu Kozur &
Mostler, 1971).

The simultaneous evolution of the branched conodonts proceeded in
a strictly different way. Some taxa known since the Eearly Triassic were
not subjected to any changes in the period preceding disappearance of the
platform conodonts. Some other branched conodonts show certain changes
but these were much slower than in the case of the platform conodonts.
For example, only one new taxon appeared in the majority of lineages
of branched conodonts during the period when platform conodonts gave
a series of four taxa. Moreover, as it was stated above, branched conodonts
persisted longer than the platform ones (Text-fig. 1). Disappearance of

1) Mosher (l968b) initially assumed that juvenile stages of the form G. momber
gensis always have a platform. However, subsequently Kozur & Mostler (1971) using
sieves with sufficiently small mesh and found juvenile specimens of G. momber
gensis lacking the platform (see also Mosher, 1973a).
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Fig. 1. Heterochroneous parallellism in the evolution of different lines of the platform cono
donts from the Ladinian of German basin and the Norian of the Tethys. Branched conodonts
persisted longer than the platform ones. The evolution of branched conodonts was much slower

as compared with platform ones.
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branched conodonts within the area in question at the Muschelkalk/Keuper
boundary looks like a retreat due to unsuitable environmental conditions,
rather than their extinction. As it was stated above, the branched cono
donts are known to have occurred longer in the Tethyan areas.

TETHYS

As it was stated above, only one lineage of platform conodonts is known
to occur before their ultimate disappearance in the German basin. In turn,
a few such lineages may be distinguished in the end phase of the history
of pl.atform conodonts in the Tethyan region2

) (see Kozur, 1972). Evolution
of these lineages presumably proceeded in a parallel way. Among the
Late Triassic evolutionary lineages the longest one includes Gondolella
polygnathijormis Budurov & Stefanov - Epigondolella nodosa (Haya
shi) -E. permica (Hayashi) - E. postera (Kozur & Mostler) - E. biden
tata Mosher - Parvigondolella andrusovi Kozur & Mock (Text-fig. 1),
which continued up to the lower Upper Sevatian (Upper Norian) (see
Kozur, 1972; Krystyn, 1973). The species P. andrusovi represents the
latest platform conodont hitherto known. The branched conodonts dis
appeared somewhat later, at the Norian/Rhaetian boundary (see Kozur
& Mostler, 1972; Kozur & Mock, 1972).

The evolution of the series G. polygnathijormis - P. andrusovi is
accompanied by the following phenomena:
(1) gradual decrease in size of individuals;
(2) progressive decrease in size of platform leading gradually to its com
plete reduction; and the end link of the series, P. andrusovi, is a second
arily branched conodont ("Reduktionreihe" of Krystyn, 1973; see also
Kozur & Mock, 1972; Budurov, 1972);
(3) increase in the length of teeth of carina;
(4) evolution proceeds by fetalization (neoteny sensu Kozur & Mostler,
1971; see also Kozur & Mock, 1972; Mosher, 1973b) ,and, e.g., platformless
juvenile forms of E. bidentata are hardly separable from adult P. andru
sovi (Text-fig. 1);
(5) the evolution is fairly rapid, in comparison with preceding periods of
stagnation (see Krystyn, 1973); it should be noted that the ancestor of the
series, G. polygnathijormis, did not undergo any greater changes through
out the Karnian.

Thus, the evolution of platform conodonts proceeded in the similar
way both in the Tethyan and German Basin regions, giving origin to very

2) Mutual relationships between the Late Triassic evolutionary lines of platform
conodonts and the succession of taxa in particular lineages are still inadequately
known and hence interpreted in different ways (see Mosher, 1968a, 1970, 1973a; Sweet
et aL, 1971; Kozur & Mostler, 1971; Kozur, 1972; Budurov, 1972; Krystyn, 1973).
However, despite these controversies, some general regularities in the evolution of
the series seem to be traceable.



EVOLUTIONARY TRENDS OF TRIASSIC CONODONTS 255

similar morphologic types. Such phenomenon may be termed as a hetero
chroneous evolutionary parallelism.

As it was stated above, a few other evolutionary lineages of platform
conodonts developed simultaneously in the Late Triassic times in the
Tethys (see Kozur, 1972). Trends in their evolution were similar to that
in the lineage of G. polygnathiformis - P. andrusovi, including a major
trend to platform reduction, which leads to the appearance Qf the second
ary branched conodonts. Contrary to P. andrusovi, the last known re
presentatives of the evolutionary lineages retain rudimentary platform.
However, the latter disappeared earlier than P. andrusovi3

). It may thus be
stated that the series most successful in platform reduction persisted longer
than the remaining ones.

The Tethyan platform conodonts show accelerated evolution in the
Norian times. The situation is different in the case of branched conodonts.
Some conservative taxa remained unchanged since the Early Triassic or
even Permian times to the moment of their disappearance. There are also
some lines of branched conodonts undergoing some changes, however much
slower than that of the platform conodonts. Moreover, the branched conod
onts persisted longer than the platform ones, hence, the history of branched
conodonts from the German basin and Tethyan regions also displays a
highly similar pattern.

INTERPRETATION

The above discussed phenomena taking place in the final phase of
the evolution of platform conodonts are not unique in the animal kingdom.
Similar is the case of the evolution of Ammonoidea. In this group,
aberrant and strikingly similar types of shells originated twice and
independantly close to the end of the Triassic and Cretaceous, before
the period of mass extinction of ammonites (Schindewolf, 1950).

The case of accelerated evolution and differentiation within the group
close to period of its extinction were explained by Schindewolf (1950) in
terms of his hypothesis of phylogenetic aging of phyla (phylogenetic
senilism). In the final phase of the evolution in a given group ("Typolyse"
of Schindewolf) a morphological degeneration took place, resulting from
overspecialization and finally leading to the extinction of the group
(Schindewolf, 1950). The causes of these processes were thought to be

3) Kozur (1972) described a platform conodont EpigondoleUa slovakensis (Kozur)
from the Upper SevatialIl of Slovakia. It was found in the part of the Triassic profile
yielding exclusively branched conodonts and markedly younger than the layers
with the last representatives of the platform conodont series. The form certainly was
not redeposited (Kozur, op. cit.), but as its ancestors are still unknown and it occupies
an uncertain position being unconnected with any evolutionary line, it cannot be
discussed here.
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related to hereditary load of the tribe, determining a definite range of
evolutionary potential (Schindewolf, op. cit.).

This point of view of Schindewolf was subsequently convincingly
criticized by Simpson (1953), Kuznicki & Urbanek (1970), and others, on
genetic, ecologic, and paleontologic grounds. Moreover, the mode of
evolution of the platform conodont lines discussed here is in contradiction
with the scheme outline by Schindewolf. It was shown above that the
platform conodont series the most successful in elimination of platform,
lasted the longest. This clearly indicates that the process of platform
reduction was of an adaptative importance rather than a result of senile
degeneration of the group. The above interpretation is supported by
the gradual character of this process of platform rudimentation.

The above phenomena seem to be better explainable in terms of the
concepts of Simpson (1953). According to Simpson, increased differentia
tion preceding frequently extinction, results from the changes in the
environmental conditions. The changes deprive previous morphological
norm of its adaptative importance. Because of our scanty knowledge on
the biology of conodont-bearing animals4

) it is impossible to estimate the
adaptative significance of reduction of the platform and increase in the
length of carina teeth. In addition, we cannot identify the environmental
factors responsible for the fact that the platform became an inadaptive
trait. However, similarity between the patterns recognized in the evolu
tion of conodonts and in the other, better-known phyla offers ~ome hope
for the future solution.

The platform conodonts very similar in morphology originated in the
German basin in the Ladinian, and much later, in the Norian times, in
the Tethyan regions. Close morphological similarity of the platform
conodonts indicates that similar environmental conditions prevailed prior
to the disappearance of conodonts in these two regions. The above con
clusion, drawn on the basis of paleontological analysis, seems to be sup
ported by sedimentary conditions in the two regions. Both Upper Muschel
kalk (Ladinian) strata of the Central Europe, and Norian strata of the
Tethyan regions are characterized by large horizontal facial changes.
Older conodont-bearing strata in the two regions, I.e. Anisian of the
German basin and Karr:ian of the Tethys, are characterized by much
higher facial uniformity. The periods of relative evolutionary stagnation
of platform conodonts, preceding periods of their accelerated evolution,
may be correlated with such periods of facial uniformity.

4) This is not changed by the new findings in relevant pioneer studies of Melton
& Scott (1973) and Scott (1973) on conodontbearing animals. This is because the
importance and function of conodonts and related organs of the conodont-bearing
animals are still the subject of controversy. Moreover, it may be disputed whether
or not the animals described by these authors actually represent conodont-bearers
or might be solely conodont-eaters (see also Linstrom, 1973).
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There remains a problem why the platform conodonts disappeared
earlier than the branched ones in both the German basin and the Tethyan.
regions. It seems that branched conodonts, and especially those which do
not form natural assemblages with platform conodonts (i.e., those which
were the last ones to disappear; see Kozur & Mostler, 1972, Tables 1
and 2) may be treated as organs of less specialized animals5

). Hence, it
would be the case of earlier extinction of more specialized animals than
of the less specialized ones, which is in accordance with Simpson views
(1953). The large facial variability prevailing in times of conodont dis
appearance presumably limited all adaptive zones available for conodont
bearing animals. In such situation the group of branched-conodont-bear
ing-animals, less specialized and thus characterized by a wider range
of adaptability, had a greater chance to survive than the more specialized
group of platform-conodont-bearing-animals. Branched conodonts did not
undergo any greater changes, if at all, during the whole period preceding
their disappearance, because their morphological norm coinciding with
their low degree of specialization appeared advantageous under these
environmental conditions. Under these conditions any change in mor
phological norm and thus a further specialization would be disadvantag
eous in respect of adaptation.

It follows from the above that the accelerated evolution of platform
conodonts and their tendency to a secondary modification into branched
conodonts may be interpreted as an attempt of the animals to extend
their adaptative range by a decrease in their specialization. The previous
morphological norm of this group, corresponding to their high degree of
specialization, lost its significance along with the change of environmental
conditions. The new environment favoured any morphological changes
towards the decrease of specialization. As it was shown above, the evolu
tion of platform conodont lineages took place by fetalization. Neoteny and
closely related fetalization are the ways of an "escape from specialization"
(see de Beer, 1958). All the platform conodont tribes living in the Tethys
in the Norian times tried to "loose their specialization", which is eviden
ced by a tendency to rudimentation of platform and to modification into
branched conodonts. The lineage of the platform conodonts (G. polyg
nathiformis - P. andrusovi series), most successful in "loosing" the for
mer specialization, persisted longest. Hence, it follows that the mecha
nism of an "escape from specialization" appeared to be an efficient res
ponse. to changes in environmental conditions. The above line survived
longer than the remaining lineages of the platform conodonts, due to
a decrease in the degree of its specialization, i.e. almost to the level of
branched conodonts. However, it also disappeared earlier than the bran-

5) This approach seems to be supported by the results of observations on the
evolution of conodonts throughout their history. See also remarks concerning evolu
tion of branched conodonts in Chapters "German basin" and "Tethys".

6 Acta Paleontologica nr 2/74
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ched conodont tribes. Thus, it seems that even its rapid evolution was
insufficient to level its specialization with originally unspecialized bran
ched conodonts groups; and the originally branched conodont groups are
the last ones to have been recorded from the Tethyan Triassic. The lat
ter persisted longer than all the platform conodonts, since even the most
progressive tribes of the platform conodonts could not level them in spe
cialization. Thus the history of Triassic conodonts offers a perfect examp
le of survival of less specialized forms, and the relative success of so
me lineages (G. polygnathiformis - P. andrusovi) thanks to its seconda
rily attained low degree of specialization (survival due to despecializa
tion).

However, it should be remembered that the evolutionary changes in
morphology of conodonts reflect only the development of particular fea
tures or sets of features of an organism, and say nothing about the evo
lution of the whole organism of the conodont-bearing animal.

The terminal phase in the history of platform-conodont-bearing ani
mals reflects a necessity to despecialization. Morphological features re
lated to previous specialization were secondarily replaced by others, mo
re primitive ones 6). Hence, it follows that there occurred conditions fa
vourable to the secondary appearance of primitive features. In this way
primitivization of platform conodonts is interpr·eted in the present pa
per. This term does not refer to primitivization of the organization of the
whole conodont bearer. It should be noted that such features as the pre
sence or lack of platform may be of epigenotypic and not necessarily
genotypic in character.
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6) The primitive features were primarily limited to the early stages of ontogeny
only. Juvenile stages of all Triassic 'platform conodonts are characterized by the
lack of platform. Thus the platform conodonts pass through branched stage during
their ontogeny, which may be interpreted as recapitulatory repetition of features of
their branched ancestors. The processes of a reappearance in the adult stage of
a trait or an organ, earlier subject of reduction in this stages in ancestors, were
recognized in the course of evolution of a number of phyla. Like in the case of the
conodont-bearing animals, such cases of reversibility at the level of separated organs
occur in respect of organs or characters reduced in the adult stage, which anlagen,
however, are still preserved in the early stages of ontogeny (comp. Fejervary, 1926;
Weidenreich, 1931; Kuznicki & Urbanek, 1970).



EVOLUTIONARY TRENDS OF TRIASSIC CONODONTS

REFERENCES

259

BUDUROV, K. 1972. Evolution der triassischen Platform-conodonten. - BulL Geol.
Inst., Ser. Paleont., 22, 65-70, Sofia.

BEER, G. de. 1958. Embryos and Ancestors, 1-197, Oxford.

FEJERVARY, G. J. 1926. Vber Erscheinungen und Prinzipien der Reversibilitat in
der Evolution und das DOLLOsche Gesetz. - Palaont. Zeitschr., 7, 173-181,
Berlin.

KOZUR, H. 1968. Conodonten aus dem Muschelkalk des germanischen Binnenbec
kens und ihr stratigraphischer Wert. - Geologie, 17, 8/9, 930-943, 1070-1085,
Berlin.

1972. Die Conodontengattung Metapolygnathus Hayashi 1968 und ihr strati
graphischer Wert. - Geol. Paliiont. Mitt. Innsbruck, 2, 11, 1-37, Innsbruck.

MOSTLER, H. 1971. Probleme der Conodontenforschung in der Trias.
Ibidem, 1, 4, 1-19.

- 1972. Die Bedeutung der Conodonten fUr stratigraphische und palaoge
ographische Untersuchungen in der Trias. - Mitt. Ges. Geol. Bergbaustud.,
21, 777-810, Innsbruck.

MOCK, R. 1972. Neue Conodonten aus der Trias der Slowakei und ihre stra
tigraphische Bedeutung. - Geol. Paliiont. Mitt. Innsbruck, 2, 4, 1-20, Innsbruck.

KRYSTYN, L. 1973. Zur Ammoniten und Conodonten-Stratigraphie der Hallstatter
Obertrias (Salzkammergut, Osterreich). - Verh. Geol. B.-A., Jg., 1, 113-153,
Wien.

KUZNICKI, L. & URBANEK, A. 1970. Zasady nauki 0 ewolucji. 2, 1-735, Warszawa.

LINDSTROM, M. 1973. On the affinities of conodonts. - Geol. Soc. Amer., Spec. Pap.,
141, 85-102, Boulder.

- 1964. Conodonts, 1-19,6, Amsterdam, London, New York.

MELTON, W. & SCOTT, H. W. 1973. Conodont-Bearing Animals from the Bear
Gulch Limestone, Montana. - Geol. Soc. Amer., Spec. Paper, 141, 31-65,
Boulder.

MOSHER, L. C. 1968a. Triassic conodonts from western North America and Europe
and their correlation. - J. Palaeont., 42, 4, 895-946, Menasha.

1968b. Evolution of Triassic platform conodonts. - Ibidem, 42, 947-954.

1970. New conodont species as Triassic guide fossils. - Ibidem, 44, 4, 737-742.

1973a. Triassic conodonts from British Columbia and The Northern Arctic
Islands. - Geol. Surv. Can., 222, 141-190, Ottawa.

1973b. Evolutionary, ecologic, and geographic observations on Conodonts during
their decline and extinction. - Geol. Soc. Amer., Spec. Paper, 141, 147-152,
Boulder.

SCHINDEWOLF, O. H. 1950. Grundfragen der Palaontologie. 1-506, Stuttgart.

SCOTT, H. W. 1973. New Conodontochordata from the Bear Gulch Limestone (Na
murian, Montana). - Pub. Mus. - Michigan State Univ., Paleont. Ser., 1,
2, 81-100, East Lansing.

SIMPSON, G. G. 1953. The major features of evolution. 1-434, New York.

SWEET, W. C., MOSHER, L. C., CLARK, D. L., et all 1971. Conodont biostratigraphy
of the Triassic. - Geol. Soc. Amer. Mem., 127, 441-465, Boulder.

TRAMMER, J. 1972. Stratigraphical and paleogeographical significance of conodonts

6'



260 JERZY TRAMMER

from the Muschelkalk of the Holy Cross Mts. - Acta Geol. Pol., 22, 2,
219-232, Warszawa.

WEIDENREICH, F. 1931. tYber Umkehrbarkeit der Entwicklung. - PaUiont. Zpitschr.,
13, 3, 177-186, Berlin.

JERZY TRAMMER

KIERUNKI EWOLUCJI I WYMIERANIE TRIASOWYCH KONODONTOW

Streszczenie

Konodonty triasu zyjqce w Basenie Germanskim wymarly na granicy wapienia

muszlowego z kajprem (ladyn, langobard). Natomiast konodonty Tetydy wymarly

dopiero u schylku noryku (sevat). W o'bu wymienionych przypadkach wymarcie

poprzedzajq uderzajqco podobne zjawiska. W ewolucji szereg6w rozwojowych

konodont6w platformowych wymierajqcych zar6wno w Basenie Germanskim jak

i w Tetydzie zaobserwowae mozna nast~pujqce cechy (Text-fig 1). 1. Ewolucja 

w por6wnaniu do wczesniejszych okres6w stagnacji - odbywa si~ szybko. 2. Zachodzi

filogenetyczne zmniejszanie rozmiar6w konodont6w. 3. Istnieje tendencja do rudymen

tacji platformy az do zupelnego jej zaniku, co moze bye traktowane jako tendencja do

wt6rnego przeksztalcenia si~ konodont6w platformowych w galqzkowe. 4. Stop

niowo zwi~ksza si~ dlugose z~b6w kariny. 5. Ewolucja zachodzi w drodze fetaliza

cjL 0 ile w Basenie Germanskim przed wymarciem rozwijal si~ tylko jeden szereg

konodont6w platformowych, to w obr~bie Tetydy przed wymarciem trwala ewo

lucja kilku takich szereg6w. W tych ostatnich liniach ewolucja przebiega r6wno

legle. Godny podkreslenia jest przy tym fakt, ze Inajdluzej trwal ten szereg, kt6

remu proces zaniku platformy udale si~ przeprowadzie do konca. Ewolucja kono

dont6w galqzkowych przebiega w tych okresach na obu omawianych obszarach

w zupelnie inny spos6b. Jedne taksony galqzkowe trwajq przez caly okres poprze

dzajqcy wymieranie w postaci niezmienionej. Inne wykazujq ewolucj~, jest ona

jednak bardzo wolna. Trwajqce wtedy konodonty galqzkowe Sq formami konser

watywnymi wywodzqcymi si~ z dolnego triasu lub nawet z permu.

Przedstawione powyzej zjawiska zinterpretowane zostaly w spos6b nast~pujq

cy. Panujqca podczas wymierania konodont6w zar6wno w ladynie Basenu German

skiego jak i w noryku Tetydy silna obocma zmiennose facjalna obrazujqca pow-
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szechnq w zbiorniku zmian~ srodowiska doprowadzila prawdopodobnie do zaw~

zenia wszystkich stref przystosowawczych. W tej sytuacji grupa mniej wyspecja

lizowana (nosiciele konodont6w galqzkowych), a wi~c posiadajqca szerszy zakres

przystosowan rna wi~ksze szanse przezycia niz bardziej wyspecjalizowall;a grupa

nosicieli konodont6w platformowych. Konodonty galqzkowe wlasnie dlatego przez

okres poprzedzajqcy wymieranie trwaly w niezmienionej postaci lub rozwijaly si~

powoli, ze ich norma morfologiczna okazala si~ korzystna w konkr~tnych warun

kach srodowiska. Natomiast norma morfologiczna konodont6w platformowych stra

cila w Inowych warunkach znaczenie przystosowawcze. Aby przezyc grupa ta mu

siala si~ zmienic. Warunki srodowiska premiowaly zas - w przypadku omawianej

grupy - zmian~ w kierunku utraty specjalizacji. Jak wspomniano wczesniej ewo

lucja opisanych szczep6w konodont6w platformowych przebiegala w drodze feta

lizacji. A wlasnie neotenia i pokrewna jej fetalizacja Sq mec'hanizmami, za pomo

Cq kt6rych zachodzi "ucieczka od specjalizacji" (por. de Beer 1958). Wszystkie roz

wijajqce si~ w noryku Tetydy szczepy platformowe usilowaly "pozbyc si~ specja

lizacji" (tendencja do utraty platformy, dqzenie do wt6rnego przeksztalcenia si~

w konodonty galqzkowe). Fakt, ze najdluzej trwal ten szczep platformowy, kt6-·

remu udale si~ najpelniej utracic uzyskane poprz.ednio specjalizacje swiadczy 0 tym,

ze mechanizm "ucieczki od specjalizacji" byl skutecznq reakcjq na zmiaiIl~ warun

k6w srodowiska. Omawiany szczep - mimo utraty specjalizacji - trwal jednak kr6

cej niz linie galqzkowe. Najwidoczniej nie udale si~ mu - pomimo szybkiej ewolu

cji - dor6wnac w niewyspecjalizowaniu juz pierwotnie niewyspecjalizowanym gru

porn galqzkowym. Tak wi~c konodonty galqzkowe trwaly dluzej niz wszystkie
w og6le konodonty platformowe, poniewaz nawet najbardziej progresywne szczepy

posr6d tych ostatnich nie potrafily dor6wnac im w niewyspecjalizowaniu (szczeg6lny

przypadek przezycia mniej wyspecjalizowanych). Natomiast najbardziej odspecjalizo

wany szczep platformowy trwal dluzej niz inne linie platformowe dzi~ki najpelniej

szej utracie specjalizacji (przezycie w wyniku despecjalizacji).

Okresy wzgl~dnej stagnacji w rozwoju konodont6w platformowych (anizyk

Basenu Germanskiego oraz karnik Tetydy) poprzedzajqce om6wione w iIliniejszej

pracy okresy szybkiej ewolucji wiqzac mozna z panujqcq wtedy stosunkowo duzq

jednolitosciq warunk6w srodowiska.

Powyzsza interpretacja jest zgodna z poglqdami Simpsona (1953) oraz Kuznic

kiego i Urbanka (1970), kt6rzy przypadki wzmozonego r6znicowania szczepu przed

wymarciem tlumaczq zmianq warulll!k6w srodowiska wskutek czego dotychczasowa

norma morfologiczna traci swe znaczenie przystosowawcze. Nie znajduje natomiast

potwierdzenia hipoteza Schindewolfa (1950), wedlug kt6rego podczas koncowego

etapu rozwoju grupy dochodzi do degeneracji grupy i wyradzania ostatnich przed

stawicieli szczepu (senilizm szczepowy). Fakt, ze w 6br~bie Tetydy najdluzej trwal

ten szczep konodont6w platformowych, kt6remu udale si~ calkowicie utracic plat

form~ swiadczy dobitillie 0 tym, iz proces rudymentacji platformy nie jest objawem

starczej degeneracji grupy, lecz - przeciwnie - rna znaczenie przystosowawcze.

Z uwagi na to, ze nie wiadomo nic pewnego 0 biologii zwierzqt konodontonos,

nych, nie mozna konkretnie odpowiedziec na pytanie "co daje" zwierz~tom kono-
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dontowym utrata platformy czy wydluzanie z~b6w oraz jakie konkretne wplywy

srodowiska Sq odpowiedzialne za sytuacj~, w kt6rej platforma stala si~ organem

przystosowawczo oboj~tnym lub nawet szkodliwym. Niemniej jednak godnym pod

kreslenia jest kolejny fakt obrazujqcy, ie ewolucja konodont6w podporzqdkowana

jest tym samym prawom co ewolucja innych, dobrze poznanych grup zwierzqt.

E}KH TPAMMEP

HAITPABJIEHJUI 3BOJIIOU;liH1 J1 OTMI1PAHJ1.H TPJ1ACOBbIX KOHO,n:OHTOB

Pe31O.Ate

TpHacoBble KOHOAOHTbI, 06HTaBWI1e B fepMaHcKoM 6accei1He BbIMepJII1 Ha py6e:lKe

paKOBl1HHOrO l13BeCTHHKa l1 Kel1IIepa (JIa):\!'1HCK!'II1, JIaHro6ap):\cK!'I11 BeKa). rl16eJIb :lKe

TeTH'IeCKHX KOHOAOHTOB IIPl1XOAl1TCH Ha KOHe~ HOpl1l1cKoro BeKa. B OAHOM l1 APyroM

CJIy'IaHX rH6eJIH KOHOAOHTOB IIpeAweCTBOBaJIl1 YA"B"TeJIbHO CXOAHble HBJIeHI1H. B :mo

JIIO:QHH IIJIaCTl1HK006pa3Hblx KOHOAOHTOB KaK fepMaHcKoro 6aCCe11Ha, TaK H TeTl1Ca,

nepeA CTaAl1el1 OTMl1paHHSI Ha6mOAaJII1Cb CJIeAYIOI.I.\l1e IIpl13HaKl1 (Text-fig. 1). 1. 3BO

JIIO:QHSI, B cpaBHeHHl1 C 60JIee paHHI1Ml1 IIepl10AaMI1 3aCTOH, COBepwaeTCH 6bICTpO.

2. ITpoHCXOAl1T qIl1JIOreHeTl1'IeCKOe YMeHbweHl<le pa3MepOB KOHO):\OHTOB, 3. Ha6JIIO):\aeT

CSI npo:Qecc pY):\l1MeHTa:QHH IIJIaCTl1HKl1 (<pHr. 1), ):\0 nOJIHOrO ee l1C'Ie3HOBeHl1H, 'ITO

MO:lKHO paCCMaTpHBaTb B Ka'IeCTBe CTpeMJIeHl1H K BTOPl1'IHOMY npeBpaI.I.\eHHIO nJIac

rl1HK006pa3HbIX KOHOAOHTOB B BeTBHcTble, 4. ITocTeIIeHHo YAJIHHHIOTCH 3y6bI Kapl1HbI,

5. 3BOJIIO:QHSI npOHCXOA"T IIyTeM <peTaJIH3a:Ql1H. B repMaHCKOM 6accel1He nepeA rH

6eJIbIO CYI.I.\eCTBOBaJIa JIHWb OAHa nOIIYJISI~HSI nJIaCTHHKo06pa3Hblx KOHOAaHTOB, B Te

THce :lKe pa3BHBaJIOCb HeCKOJIbKO TaKHX IIOIIYJIH~I1I1. 3BOJIIO:QHSI nOCJIeAHI1X COBep

WaJIaCb napaJIJIeJIbHO. 3HaMeHaTeJIeH <paKT, 'iTO Hal160JIee AOJIrO cYI.I.\eCTBOBaJIa Ta

IIonYJISI:QHSI, Y KOTOPOM npo:Qecc pYAI1MeHTa~HVI nJIaCTI1HKH 6bIJI ):\oBeAeH AO KOH~a.

3BOJIIO~SI BeTBI1CTbIX KOHOAOHTOB B 3TO BpeMH npol1cxoAI1JIa B YKa3aHblx 6acceMHax

cOBepweHHo APyrVlM nYTeM. OAHH BeTBI1CTble TaKCOHbI cYI.I.\eCTBOBaJII1 B Hel13MeHeH

HOM BHAe B Te'ieHHe Bcero nepHOAa, npeAweCTBOBaBwero OTMHpaHHIO, APyrHe npOHB

JISIIOT 3BOJIIO:QHIO, OAHaKO BeCbMa 3aMeAJIHHyIO. 06HTaBWl1 B TO BpeMSI BeTBI1CTble

KOHOAOHTbI npeACTaBJISIJIl1 KOHcepBaTHBHble <pOPMbI, cyweCTBOBaBWl1e C Hl1:lKHerO

TpHaca H Aa:lKe C nepMl1.
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MomHO ,l\aTb CJIe,l\YIO~ee 06'bHCHeHHe BbIWeYKa3aHHbIX HBJIeHHi1. B rrepHO,l\ rH

6eJIH KOHO,l\OHTOB B JIa,l\HHCKOM BeKe repMaHCKOrO 6accei1Ha H HOPHi1CKOM BeKe TeTHCa

rrpOHCXO,l\HJIH CHJIbHbIe <paQHaJIbHbIe KOJIe6aHHH, OTpamaIO~l1e o6~ee H3MeHeHHe

Cpe,l\bI B 6aci1eHax, KOTOpbIe O'IeBI1,l\HO CHJIbHO COKpaTHJIH 30HbI 06I1TaHI1H. B TaKoi1

06CTaHOBKe MeHee crreQI1aJIH3HpOBaHHaH rpyrrrra (HOCHTeJUf BeTBHCTbIX KOHO,l\OHTOB),

06JIa,l\aIO~aR 60JIbwei1 CrrOC06HOCTbIO rrpHcrroc06JIeHHR, HMeJIa 60JIbWe waHCOB coxpa

HeHHR, 'IeM 60JIee crreQI1aJII1311pOBaHHaH rpyrrrra HOCHTeJIei1 rrJIaCTHHKo06pa3HbIx

KOHO,l\OHTOB. BeTBHCTbIe KOHO,l\OHTbI 3a BeCb rrepHO,l\, rrpe,l\WeCTBOBaBWI1i1 OTMHpa

HHIO, cy~ecTBOBaJIH B HeH3MeHHOM BH,l\e HJII1 H3MeHHJII1Cb B 3aMe,l\JIeHHOM TeMrre

rroToMy, 'ITO HX Mop<pOJIOrl1'IeCKaR HopMa COOTBeTCTBOBaJIa KOHKpeTHbIM YCJIOBI1RM

,l\aHHoi1 Cpe,l\bI. Mop<p0JIOrH'IeCKaR HopMa rrJIaCTHHKo06pa3HbIX KOHO,l\OHTOB He ,l\aBa

JIa B03MomHOCTH rrpHcrroc06JIeHI1R K HOBbIM YCJIOBI1RM. )l:JIH COXpaHeHI1R 3Ta rpyrrrra

,l\OJImHa 6bIJIa TepRTb crreQl1aJIl13aQHIO. KaK yrroMHHaJIOCb, 30BOJIIOQI1H orrHcaHHbIX

rrJIaCTHHKoo6pa3HbIX KOHO,l\OHTOB WJIa rro rrYTH <peTaJIH3aQI1I1, a I1MeHHO HeOTeHI1R

H p0,l\CTBeHHaR eM <peTaJIH3aQHR rrpe,l\CTaBJIRIOT rryTH, rro KOTOpbIM rrpOHCXO,l\HT "OT

XO,l\ OT crreQHaJIH3aQHH" (CM. )l:e Beep 1958). Bce HOpHMcKHe rrJIaCTHHKoo6pa3HbIe

rpyrrrrbI TeTHca CTpeMHJIHCb "JIHWHTbCH crreQHaJIH3aQHH" (cTpeMJIeHHe K rroTepe

rrJIaCTHHKI1 H rrep06pa30BaHHIO CHOBa B BeTBHCTbIe KOHOKOHTbI). TOT <paKT, 'ITO HaH

60JIee ,l\OJIro rrpocy~ecTBOBaJIH rrJIaCTHHKo06pa3HbIe I<OHO,l\OHTbI, KOTopbIe HaH60JIee

rrOCJIe,l\OBaTeJIbHO OTOWJIH OT paHee BbIpa6TaHHoi1 crreQHaJIH3aQHH, CBH,l\eTeJIbCTByeT

o TOM, 'ITO MexaHH3M "OTXO,l\a OT crreQHaJIH3aQHH" 6bIJI ,l\eMCTBeHHbIM rrpOQeCCOM rrpH

crrpcTo6JIeHHH K HOBbIM yCJIOBHHM Cpe,l\bI. O,l\HaKO, 3Ta rpyrrrra, HeCMOTpH Ha rreTepIO

crreQHaJIH3aQHH, cy~ecTBOBaJIa KOpO'Ie 'IeM BeTBHCTble JIHHHK IIo-BepoRTHocTH, eM

He y,l\aJIOCb ,l\ame CTpeMHTeJIbHoi1 3BOJIIOQHei1 cpaBHHTbCR C rrepBH'IHO HecrreQHaJIH311

pOBaHHbIMH BeTBHCTbIMH rpyrrrraMH. TaKI1M 06pa30M BeTBHCTbIe KOHO,l\OHTbI cy~e

CTBOBaJII1 ,l\OJIbWe Bcex rrJIaCTHHKo06pa3HbIX KOHO,l\OHTOB, TaK ,l\ame caMbIe rrporpec

CI1BHbIe rpyrrrrbI rrOCJIe,l\HI1X He CMOrJII1 cpaBHHTbCR C HHMH B ,l\eCrreQHaJIH3aQHH

('IaCTHbIi1 CJIY'Iai1 BbImHBaHI1R MeHee crreQHaJIH3HpOBaHHbIX <pOpM). B TO me BpeMR,

HaH60JIee ,l\ecrreQHaJII13HpOBaHHaR rpyrrrra rrJIaCTHHKo06pa3HbIX cy~ecTBOBaJIa ,l\OJIbWe

,l\pyrHx JII1HHM rrJIaCTHHKo06pa3HbIX 6JIarO,l\apH HaH60JIee rrOJIHOM ,l\eCrreQHaJIH3aQHH.

IIepHO,l\bI OTHOCHTeJIbHOrO 3aCTOR B pa3BHTHH rrJIaCTHHKo06pa3HbIX KOHO,l\OHTOB

(aHH3HMCKHM BeK repMaHCKoro 6accei1eHa, KapHHMcKHi1 - TeTHca), rrpe,l\WeCTBOBaB

WHe paCCMOTpeHHbIM 3,l\eCb rrepHO,l\aM 6bICTPOM 3BOJIIOQHH, MomHO CBH3bIBaTb C 60JIb

WHM 0,l\Ho06pa3HeM YCJIOBHM Cpe,l\bI.

BblwerrpHBe,l\eHHOe 06'bRCHeHHe corJIacyeTcR CO B3rJIR,l\aMH CHMrrcoHa (1953)

H KY3HHQKoro H "Yp6aHeKa (1970), YTBepm,l\aIO~I1MH, 'ITO yCHJIeHHaR ,l\H<p<pepeHQHa

QHR rpyrrrrbI rrepe,l\ HX OTMHpaHHeM rrpOHCXO,l\HT rro,l\ BJIHRHHeM H3MeHeHHM YCJIOBHM

Cpe,l\bI, B KOTOpbIX cy~eCTBYIO~aR Mop<pOJIOrH'IeCKaH HopMa "TepReT CBOH crroco6

HOCTH rrpHcrroco6JIeHHH. He rrO,l\TBepm,l\aeTCR B TO me BpeMR rHrrOTe3a IIIHH,l\eBoJIb<pa

(1950), COrJIaCHO KOTOpOM B KOHe'IHYIO CTa,l\HIO pa3BHTHR rpyrrrrbI rrpOHCXO,l\HT ,l\ere

HepaQHR H BbIpOm,l\eHHe rrOCJIe,llHHX rrpe,llCTaBHTeJIeM pR,lIa. 3TOT <paKT, 'ITO B TeTHce

HaH60JIee ,l\OJIro coXpaHHRJIHCb rrJIaCTHHKoo6pa3HbIe KOHO,llOHTbI, KOTOpbIM Y,lIaJIOCb

nOJIHOCTbIO rrpe06pa3HTb rrJIaCTHHKY, CBH,lIeTeJIbCTByeT 0 TOM, 'ITO rrpoQecc PY,l\HMeH-
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Tal.VfH nJlaTcPopMbI He HBJlHeTCH npOHBJleHHeM CTap'leCKOH ~ereHepaQHH rpynnbI,

a HanpOTHB - 0603Ha'laeT npH3HaK npHcnoco6JleHHH.

B CBH3H C TeM, 'ITO HeT ~OCTOBepHbIX ~aHHbIX OTHOCHTeJIbHO 6HOJlOrHH KOHO~OH

TOHOCHbIX :lKHBOTHbIX, npHXO~HTbCH 6e3 OTBeTa OCTaBHTb Bonpoc 0 TOM, KaKyro POJIb

HrpaeT neTepH 3THMH :lKHBOTHbIMH nJIaCTHHKH HJIH y~JIHHeHHe 3y6oB H KaKHe KOH

KpeTHble yCJIOBHH cpe~bI BJIHHIOT Ha TO, 'ITO nJIaCTI-fHKa CTaHOBHTCH HeHY:lKHbIM

opraHOM. CJle~yeT, O~HaKO, OTMeTI-fTb, 'ITO 3BOJIIOQHH KOHO~OHTOB nO~'1HHHeTCH TeM

:lKe 3aKOHaM, KaKI-fM nO~'1I-fHHeTCH 3BOJIIOQI-fH ~pyrI-fX, XOPOWO H3Y'leHHbIX :lKHBOT

HbIX.
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