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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 genus
Gondolella are thought to have evolved from branched conodonts of ths
genus Ozarkodina (see Lindstrém, 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, i.e. 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 platform"). 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 (1968b) 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 platform conodonts in the Tethyan region? (see Kozur, 1972). Evolution
of these lineages presumably proceeded in a parallel way. Among the
Late Triassic evolutionary lineages the longest one includes Gondolella
polygnathiformis 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. polygnathiformis — 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, 1872; Budurov, 1972);

(3) increase in the length of teeth of carina;

(4) evolution proceeds by fetalization (neoteny semsu 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, . polygnathiformis, 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.
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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 of 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. andrusovi®. 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 Epigondolella slovakensis (Kozur)
from the Upper Sevatian 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 animals? 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 some 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 Karnian 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.

9 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 animals®. 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 ®. Hence, it follows that there occurred conditions fa-
vourable to the secondary appearance of primitive features. In this way
primitivization of platform conodonts is interpreted 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. Féjervary, 1926;
Weidenreich, 1931; Kuznicki & Urbanek, 1970).
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JERZY TRAMMER

KIERUNKI EWOLUCJI I WYMIERANIE TRIASOWYCH KONODONTOW

Streszczenie

Konodonty triasu Zyjace w Basenie Germanskim wymarly na granicy wapienia
muszlowego z kajprem (ladyn, langobard). Natomiast konodonty Tetydy wymarty
dopiero u schytku noryku (sevat). W obu wymienionych przypadkach wymarcie
poprzedzaja uderzajaco podobne zjawiska. W ewolucji szeregbw rozwojowych
konodontow platformowych wymierajacych zaréwno w Basenie Germanskim jak
1 w Tetydzie zaobserwowaé mozna nastepujgce cechy (Text-fig 1). 1. Ewolucja —
w poréwnaniu do wcze$niejszych okresé6w stagnacji — odbywa sie szybko. 2. Zachodzi
filogenetyczne zmniejszanie rozmiaré6w konodontéw. 3. Istnieje tendencja do rudymen-
tacji platformy az do zupelnego jej zaniku, co moze byé¢ traktowane jako tendencja do
wtornego przeksztalcenia sie konodontéw platformowych w galazkowe. 4. Stop-
niowo zwieksza sig dlugos§¢ zebow kariny. 5. Ewolucja zachodzi w drodze fetaliza-
cji. O ile w Basenie Germanskim przed wymarciem rozwijal sie tylko jeden szereg
konodontéw platformowych, to w obrebie Tetydy przed wymarciem trwata ewo-
lucja kilku takich szeregdédw. W tych ostatnich liniach ewolucja przebiega réwno-
legle. Godny podkreslenia jest przy tym fakt, ze majdiuzej trwal ten szereg, kté-
remu proces zaniku platformy udalo sie przeprowadzi¢ do konca. Ewolucja kono-
dontéw galgzkowych przebiega w tych okresach na obu omawianych obszarach
w zupelnie inny sposdb, Jedne taksony galazkowe trwajg przez caly okres poprze-
dzajgcy wymieranie w postaci niezmienionej. Inne wykazuja ewolucje, jest ona
jednak bardzo wolna. Trwajgce wtedy konodonty galgzkowe sg formami konser-
watywnymi wywodzacymi sie z dolnego triasu lub nawet z permu.

Przedstawione powyzej zjawiska zinterpretowane zostaly w sposoéb nastepuja-
cy. Panujgca podczas wymierania konodontow zaréwno w ladynie Basenu German-
skiego jak i w noryku Tetydy silna oboczna zmienno$é¢ facjalna obrazujaca pow-
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szechng w zbiorniku zmiane S§rodowiska doprowadzila prawdopodobnie do zawe-
zenia wszystkich stref przystosowawczych. W tej sytuacji grupa mniej wyspecja-
lizowana (nosiciele konodontéw galazkowych), a wiec posiadajgca szerszy zakres
przystosowan ma wigksze szanse przezycia niz bardziej wyspecjalizowana grupa
nosicieli konodontéw platformowych. Konodonty galgzkowe wla$nie dlatego przez
okres poprzedzajacy wymieranie trwaly w niezmienione] postaci lub rozwijaty sie
powoli, ze ich norma morfologiczna okazala sie korzystna w konkretnych warun-
kach sSrodowiska. Natomiast norma morfologiczna konodontéw platformowych stra-
cilta w mowych warunkach znaczenie przystosowawcze. Aby przezy¢ grupa ta mu-
siala sie zmieni¢. Warunki §rodowiska premiowaly za§ —w przypadku omawianej
grupy — zmiane w kierunku utraty specjalizacji. Jak wspomniano wcze$niej ewo-
lucja opisanych szczepow konodontdéw platformowych przebiegata w drodze feta-
lizacji. A wlasnie neotenia i pokrewna jej fetalizacja sg mechanizmami, za pomo-
cg ktorych zachodzi ,,ucieczka od specjalizacji” (por. de Beer 1958). Wszystkie roz-
wijajgce sie w noryku Tetydy szczepy platformowe usilowaly ,pozbyé sie specja-
lizacji” (tendencja do utraty platformy, dazenie do wtdérnego przeksztalcenia sie
w konodonty galgzkowe). Fakt, Ze najdluzej trwal ten szczep platformowy, kto-
remu udalo sie najpelniej utraci¢ uzyskane poprzednio specjalizacje §wiadczy o tym,
ze mechanizm ,,ucieczki od specjalizacji” byt skuteczng reakcjg na zmiane warun-
kow Srodowiska. Omawiany szczep — mimo utraty specjalizacji — trwat jednak kré6-
cej niz linie galgzkowe. Najwidoczniej nie udalo sie mu — pomimo szybkiej ewolu-
cji— dor6wnaé¢ w niewyspecjalizowaniu juz pierwotnie niewyspecjalizowanym gru-

pom galazkowym. Tak wiec konodonty galgzkowe trwaly dluzej niz wszystkie
w ogoble konodonty platformowe, poniewaz nawet najbardziej progresywne szczepy

poéréd tych ostatnich nie potrafily doréwnaé im w niewyspecjalizowaniu (szczegblny
przypadek przezycia mniej wyspecjalizowanych). Natomiast najbardziej odspecjalizo-
wany szczep platformowy trwa?l dluzej niz inne linie platformowe dzieki najpelniej-
szej utracie specjalizacji (przezycie w wyniku despecjalizacji).

Okresy wzglednej stagnacji w rozwoju konodontéw platformowych (anizyk
Basenu Germanskiego oraz karnik Tetydy) poprzedzajgce oméwione w miniejszej
pracy okresy szybkiej ewolucji wigza¢ mozna z panujgcg wtedy stosunkowo duzg
jednolitoscig warunkdéw Srodowiska.

Powyisza interpretacja jest zgodna z pogladami Simpsona (1953) oraz KuiZnic-
kiego i Urbanka (1970), ktérzy przypadki wzmozZonego réznicowania szczepu przed
wymarciem tlumaczg zmiang warunkéw $rodowiska wskutek czego dotychczasowa
norma morfologiczna traci swe znaczenie przystosowawcze. Nie znajduje natomiast
potwierdzenia hipoteza Schindewolfa (1950), wedlug ktérego podczas koncowego
etapu rozwoju grupy dochodzi do degeneracji grupy i wyradzania ostatnich przed-
stawicieli szczepu (senilizm szczepowy). Fakt, ze w obrebie Tetydy najdiluzej trwatl
ten szczep konodontéw platformowych, ktéremu udalo sie catkowicie utraci¢ plat-
forme §wiadczy dobitnie o tym, iZ proces rudymentacji platfermy nie jest objawem
starczej degeneracji grupy, lecz — przeciwnie — ma znaczenie przystosowawcze.

Z uwagi na to, ze nie wiadomo nic pewnego o biologii zwierzat konodontono$-
nych, nie mozna konkretnie odpowiedzie¢ na pytanie ,»,CO0 daje” zwierzetom kono-
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dontowym utrata platformy czy wydluzanie zeboéw oraz jakie konkretne wplywy
Srodowiska sg odpowiedzialne za sytuacje, w ktorej platforma stala sie organem
przystosowawczo obojetnym lub nawet szkodliwym. Niemniej jednak godnym pod-
kreslenia jest kolejny fakt obrazujacy, ze ewolucja konodontéw podporzadkowana
jest tym samym prawom co ewolucja innych, dobrze poznanych grup zwierzat.

EXU TPAMMEP

HATIPABJIEHUA 9BOJIOUUU U OTMHPAHUA TPUMACOBBIX KOHOIOHTOB

Pe3ziosme

TpuacoBble KOHOJAOHTBI, 00MTaBlIMe B ['epMaHCKOM {acceiiHe BhIMEDJM Ha pybexe
PaKOBUHHOIO M3BECTHAKA M Kelnepa (JaXMHCKMIL, JNaHrobapackuit Beka). ['ubens xe
TETUYECKUX KOHOAOHTOB NPUXOAMTCA Ha KOHEL] HOPUIICKOTO BeKa. B OJHOM U JPYyrom
cny4yasax rube KOHOZOHTOR INPEAIIECTBOBAJIM YAMBUTEIBHO CXOAHbIe ABNeHUA. B 380~
JIIOLMM TUIACTMHKOOOPA3HbIX KOHONOHTOB KakK IepmaHcrRoro facceifHa, Tak u Terwuca,
nepej crazmert OTMMpPaHMs HabJoaanuck ciaeayiowme npusHaku (Text-fig. 1). 1. OBo-
JIOLMA, B CPaBHEHMM c 0oJiee paHHMMMU NEepPUOAAMM 3aCTOA, COBeplIaeTcH ObLICTPO.
2. Mpoucxoaut hUIOreHeTMYECKOE YMEHbIIEHUe PAa3MEPOB KOHONOHTOB, 3. HaGmronaer-
CA IpouecC PYAMMEHTALMM NJACTMHRM (our. 1), KO II0JHOro €€ MCYE3HOBEHMHA, 4UTO
MOXHO DAacCMAaTPVMBATL B KadecTBE CTPeMJEeHMA K BTOPUYHOMY NPEBPALIEHMIO ILIac-
TMHKOOOPA3HBIX KOHOLOHTOB B BeTBMUCTHIE, 4. ITOCTENEHHO YANMHAKTCA 3yObl KapuHBbI,
5. OBOMIOLMA NPOMUCXOAUT NyTeM deranu3auuy. B repmaHCcKoMm OacceiiHe Nepexn rIu-
0enpl0 CYLIECTBOBAJNA JIMIIbL OJAHA MONYJIALMA IJIACTUHKOOGpPa3HbIX KOHOZAHTOB, B Te-
THUCE XXe PAa3BMBAJIOCh HECKOJLKO TAKUX MOMYJALMI. OBOJIOUMS TOCIEAHUX COBEep-
wIajack napanienpHo. 3HaMmeHaTened HaKT, YTO HauboJyee JOJITO CyllecTBOBalla Ta
[ONYJALUA, ¥ KOTOPOIl ONpOUEeCcC PYAMMEHTAUMM MMNACTUHKU OblLI JOBEeAEH AO KOHUA.
DBOJIOIMA BETBUCTBLIX KOHOAOHTOB B 3TO BpeMA MPOMCXOAMJA B yKasaHbIx BaccerHax
coBepIueHHO ApyruMm myTem. OIHM BETBUCTBIE TAKCOHbLI CYLUECTBOBAIN B HEM3MEHEH-
HOM BMJE B TeUEHMe BCEro Iepuoja, NMPeAlleCTBOBABIIEr0 OTMMPAaHMIO, APYyrue IIPOAB-
JIAIOT SBOJIIOIMIO, OJHAKO BeCcbMa 3aMeliHHy1lo. OOMTaBIUM B TO BPeMA BETBUCTHIE
RKOHOZOHTbHI IPEACTABJANN KOHCEDPBATUBHBIE (DODPMbI, CYLUECTBOBaBIUME C HUIKHEro
Tpyaca U Jarke ¢ IepMu.
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MoxHO naTe caeayouiee 06bACHEHME BbIIEYKAa3aHHbIX ABJEHMit. B nepuon rym-
6eny KOHOJOHTOB B JIAAMHCKOM BeKe ['epMaHCKOro 6acceitHa ¥ HOPHMIicKoM Bexke Tertuca
POUCXOAMNM CHJbHBle dalMalibHbIe KOJIeGaHMsA, oTpaxKalpiuue oblee M3MeHeHMe
cpeabl B OaciieHaX, KOTOpble OYEBUAHO CUJIBLHO COKPATUIM 30HBLI 0O6MTaHUA. B Takoit
00CTAaHOBKE MeHee crelMailu3MpoBaHHad rpymnna (HOCUTENM BETBUCTHLIX KOHOZOHTOR),
obnaparilas Gonabllel criocobHOCTBIO NPUCIOCODJIeHNA, MMeJia HoJIblUe LLIAaHCOB coXpa-
HeHusd, deMm OoJiee crieqMANIM3MPOBAHHAA TPYIINAa HOCUTENEN INACTUHKOOOPA3HBIX
KOHOAOHTOB. BeTBUCTbIe KOHOAOHTLI 3a BeChb IEPMOZ, NPEALISCTBOBABIUMII OTMMUPa-
HUIO, CYLUECTBOBAJM B HEU3MEHHOM BHJAE WJIM U3MEHAJMCH B 3aMeNJIEHHOM TEMIIE
IOTOMY, YTO uUX MOpPcoIOorMiyecKaAda HOpPMa COOTBETCTBOBAJIa KOHKDETHBIM YCJIOBUAM
IaHHOM cpexabl. Mopdosiormyeckasd HOPMa NJIACTMHKOOOPAa3HbIX KOHOAOHTOB He JaBa-
Jla BO3MOIKHOCTU IIPUCIIOCOGJIEHMA K HOBbIM YCJOBMAM. A COXPaHeHMs 3Ta Tpynma
OoJKHa Oblna TepATk crenuanu3aumio. Kaxk YIOMMHANOCh, 30BOJKOLUA ONMMCAHHBIX
IJIACTMHKOOOPAa3HbIX KOHOZOHTOB LIJA IO NYTHM (eTajamu3almu, a VMMEHHO HeOTeHMUS
U POACTBEHHAs el peTanmu3aunusa NPeACTABJAIOT IMYTH, MO KOTOPLIM NPOUCXOAMUT ,,0T-
xox ot cneuuanm3aumu’ (cm. Ne Beep 1958). Bce HOPHMIACKME IJIACTMHKOOOpDa3HbIE
rpynmnsl TeTuca CTPEeMUIIUCH ,JIMILIMTHLCA chepManus3auuu’’ (CTpemaeHme K IoTepe
IJIACTMHKU M nepobpa30BaHMIO CHOBA B BETBMCTbIe KOHOKOHTHI). Tor ¢hbakT, YyTO Hau-
foJiee AOJITO MPOCYLIECTBOBANM ILIACTUMHKOOOpa3HbIe KOHOAOHTBLI, KOTOpbIe HauboJee
MocJyieJOBaTEJbHO OTOLUJM OT DaHee BbIPabTaHHOM crieuManM3auni, CBUAETENLCTBYET
O TOM, YTO MeXaHM3M ,,0TX0Ja OT crneuraam3aunu’ ObLI HEMCTBEHHBIM IIPOLIECCOM IPH-
CIIOCTOOJIEHMA K HOBBIM YCJHOBMAM cpexbl. OXHAKO, 9TAa rPynna, HECMOTPA Ha IETeplo
crieMasM3alnMy, CYLIECTBOBaJIa KODPOUYe 4YeM BeTBUCThbIE JMHUMU. [Io-BepoATHOCTH, €/t
He YOaJIOCh AaXKe CTPEMMUTEJILHOM 3BOJIIOLIMEN CPABHUTBLCA C MEPBUYHO HECIIELUMann3U-
POBAHHBIMM BETBUCTBIMM TIpymnnamu. Takum oOpa30oM BETBMUCTBbIE KOHOAOHTHI Cylle-
CTBOBAJIM AOJIbIIE BCEX IJIACTMHKOOODPA3HBIX KOHOAOHTOB, TaK JaKe caMble Iporpec-
CMBHbIE TPYINLI IOCHEAHMX HE CMOIJIM CPAaBHUTLCA € HUMM B Jecneuuanan3aunnu
(4aCTHBINA CJy4all BbIXKMBAHUA MEHee CrenyMaM3upoBaHHbIX GOpM). B To ke BpemHd,
HauboJee aecnelMaIM3MPOBAHHAA IPYINAa NJACTUHKOOOPA3HBIX CYIIECTBOBAaJa JOJbIIE
APYTHUX JUHMI NJIaCTMHKOOOpPa3HBIX ONarofapa HamboJiee MOJIHON Jecrenuau3alnn.

ITepuoabl OTHOCUTEJBHOIO 3aCTOS B Pa3BUTHUM IIJACTUMHKOOOPA3HBIX KOHOJLOHTOB
(aHM3MCKMIT BeK ['epMmaHckoro HacceiieHa, KapHuiickuit — TeTuca), npeauiecTBOBaB-
LIMEe PACCMOTPEHHBIM 3AecCh Iepuoxam OBICTPOI SBOJIOLMM, MOXKHO CBA3LIBATL ¢ 0ONb-
1IMM OJHOOOpa3MeM YCJOBMI1 Cpenbl.

BrruenpusenenHoe of6bACHeHMe corjacyercsa co. B3rasgamu Cummncona (1953)
u Kysuunkoro n Ypbaneka (1970), yTBepRRAIOLMMHM, YTO yCUIeHHas auddepeHIma-
OusA TPYNNbI [epen MX OTMMPAHMEM IIPOMCXOAMT MOJ BIMAHMEM M3MEHEHMIT YCIOBMHA
cpenbl, B KOTOPBLIX CYLIIECTBYIOLIaa MOpdoJormyueckas HODMa TepseT CBOM CIIOCOO-
HocTM npucriocobnedmsa. He noaTBepxKAaeTca B TO ke BpeMmsa runoresa IInupeBonnda
(1950), cornacHO KOTOPOA B KOHEUHYIO CTAAUI0 PA3BUTUA TIDYMNNbI NPOMCXOAUT Jere-
Hepauys ¥ BBIPOXKJAEHME ITOCIHEAHUX IPeACTaBUTENeN paga. Ator dakT, yro B TeTuce
HanGoJsiee [OJNr0 COXPAHMANMCE MNIACTMHKOOOpPa3HbIE KOHOAOHTBI, KOTOPBIM YZAAJOCh
IIOJIHOCTBIO NMPeobpa3suTk MIACTUHKY, CBUAETENLCTBYET O TOM, YTO NPOLECC PYAMMEH-
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TauMy NJaTOPMBbI HE SBISAETCA TNPOABJEHMEM CTAPYECKOH JEereHepanuu TPYINLI,
a HanpoTUe — 0003HayaeT NPU3HAK NPUCIIOCOBIeHNA.

B c¢BA3M C TEM, YTO HET AOCTOBEPHLIX AAHHBIX OTHOCUTEJNBLHO GMOJOTMM KOHOROH-
TOHOCHBIX FKUBOTHBIX, IPUXOAUTHLCA 6e3 oTBeTa OCTAaBUTbL BOIPOC O TOM, KaKyI DOJb
urpaetT nereps STUMM KUBOTHBIMM IJACTMHKYU MAM YAJNMHEHue 3y060B M Kakue KOH-
KPEeTHbIE YCJOBUA CPEALI BIMAKT Ha TO, YTO IJIACTMHKA CTAHOBUTCH HEHYIKHBIM
opraHoMm. Clepyer, OfHAKO, OTMETMTb, UTO SBOJIOUMA KOHOALOHTOB NORYMHSAETCS TeM

2Ke 3aKOHaM, KaKMM IIOJYMHAETCA I3BOJMIOUMA APYIrMX, XOpOoWOo HM3YYEHHBIX XKHMUBOT-
HBIX.
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