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ummary. Reversible and irreversible time changes in an ammonite shell size, dimensions, orna-
entation and presumably sutures, known to occur in Glochiceras [34), are also found in contem-
rancous Oxfordian groups, such as perisphinctids. Periods of the maximum size reduction, the
enuicostatum-Antecedens and Bifurcatus-Bimammatum junction beds, coincide with the sharpest
hanges in the composition of ammonite faunas, whereas the changes appear markedly smaller
Lar almost none in periods of limited shell-size oscillations. Changes in the shell size and morphology
appear at least partly related to external factors. The changes may partly explain the “overweight”
of the taxa of the Submediterranean and Subboreal provinces in comparison with other provinces.

Introduction

The paper deals with ammonite fauna of the Oxfordian of the Polish Jura Chain.
In the last few years it has been possible to collect well-preserved material from se-
veral horizons of the Oxfordian. In the course of the study of the specimens some
interesting observations cqncerning time changes in this ammonite fauna could
be made. The studies were greatly facilitated by Enay's [13] monograph of Oxfordian
perisphinctids from France and by papers on contemporaneous ammonite fauna
of the Polish Jura Chain recently published by Malinowska [25—26].

The study on time changes in any fauna greatly depends on the time scale available.
The Submediterranean and NW-European zonations recently applied in France
[12—14], England [8, 10, 32], FRG [33], Spain [4] and in Poland [5, 21] appeared
useful for the present purpose.

Previous studies on time changes in Jurassic Ammonite faunas

In attempts to explain time changes in Jurassic Ammonite faunas Waagen,
Gemmellaro and Neumayr began to look for the succession of similar species and
to connect these species into lineages, i.e. to trace evolutionary changes [34]. Further
studies showed that the situation was much more complex. Besides changes of this
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type Siemiradzki [29] found changes in the ammonite spectrum, which result fr
the recruitment of new elements from other provinces, e.g. Cardioceratidae fr:
more northerly areas to the Oxfordian basin of southern Poland.

_The problem of the. dependence of ammonite ornamentation on environme
conditions was touched by Spath [31], accordmg to whom “like other moll
shells these ornamented ammonites often bear the stamp of their local habi
althou h the animals mhab:ta*mg these shells may be assumed to have been i
tical”". If it is the case, then certain simultaneous trends in changes of ammo
shells of different ammonite groups mhabltatmg the same region may be expecte

A number of authors have noted remarkable differences in the mean size_
ammonite shells of different agcs [3]. It was Roézycki [28] who reported a cer
tcndency t:9r the mean snze of shells to increase during the Neuvisian and Argovi
Arkell [1] regarded the adult ma‘umum size of shell as a good specific characteris
which forced him to interpret the appearance of the Oxfordian giant perisphincf
fauna in Submediterranean Europe in terms of migration from more southe
areas [2]. The possnblhty of an increase of the maxxmum shell size and the resulti
or accompanying changes in ornamentation were "evidénced in Creniceras-Gloci
ceras and Perisphinctes faunas by Ziegler [34] and Enay [13], respectwely
former study showed that these size changes may be reversnble on the contrar
to some changes in the shell morphology.

Thus, it may be stated that changes in a given ammonite community may res
from: (1) evolutxon of species, (2) immigration of new elements from other are:
and (3)-the mﬂuence of enwronmental factors on a number of morphological fi
tures, mcludmg the shell size, the length of the final body chamber, the complexi
of sutures, the whorl outline [34] and the density and strength of the sculptu
[13]. It should be noted that there is a possibility to distinguish artificial speci
genera or series on the basis of changes induced by factors (2) and (3).

Sexual dimorphism in ammonites [23, 9] gave an invaluable clue to the analys
of changes in ammonite fauras, as recognition of dimorphic pairs makes it necess
and possible to analyse changes in both micro- and macroconchs and to appl
tests of mutual consistency. This was already shown by Enay [13].

Changes in Oxfordian perisphincted faunas of Polish Jura Chain

The lowermost Oxferdian from the Czestochowa-Zarki area, Polish Jura Chai&
(the Cordatum and lower Plicatilis Zones) yields numerous small microconchs ol
the Prososphinctes mazuricus groups and their macroconchs, P. claromontan
group. There also cccur some microcenchs of Adlligaticeras and fragments of fair
large macroconchs represeniing the ancestors or early Kranaosphinctes.

The Krairaospiinctes premiscius group first appear at the base of the Antecede
Subzone, where they are r-.')rexe..ted by ferins attaining ca. 180 mm in size an
witih body chamber over a w noit et ng. Thev are accompanied by some marcoconchs
already referable to Arispiinctes and iscosphinctes. Microconchs are-reprej
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nted by minute Otosphinctes and early Dichotomosphinctes, 40—100 mm in dia-
eter. and minute Passendorferia czenstochovensis (Siem.). Generally, the sculpture

d shape of these specimens are strictly similar to those of perisphinctids from

Bifurcatus-Bimammatum junction beds. All the specimens are relatively small-

ed. with very long body chambers moderately to markedly evolute and ornamented
th innumerous, coarse, round-crested ribs. On purely morphological premises
is possible to place some of them in species and genera known from the upper-
st Bifurcatus-lowermost Bimammatum beds, such as Microbiplices, Orthos-
inctes, Progeronia, and vice versa.

From the base of the Antecedens Subzone, there is a distinct trend of the ultimate

e of microconchs to increase [8, 13]. This is shown best by the series proposed

Enay ([8], p. 857; the maximum shell size given in brackets): Otosphinctes ouatius

O. Monfulconensis (ca. 60 mm) — O. magnouatius (80 mm) — Dichotomosphinctes

toides (ca 100 mm) — D. antecedens (150—180 mm) — D. wartae (160—180 mm).
lose to the end of the Antecedens Subzone there appear giant microconcks, D.
uckmani and D. dobrogensis, about 200 mm or more in diameter. A similar trend
ems to be observable in macroconchs. Macroconchs of the Kranaosphinctes pro-
iscuus group increase in size up to 220—240 mm and are soon followed by K.
ifidus, over 400 mm in size. References in the literature and fragmentary speci-
ens indicate that soon appear giant Kranaosphinctes, Arisphinctes and early Peri-
hinctes s. st., up to 500 mm in size or more. The size increase is accompanied by
tendency to develop finer and denser ribbing of microconchs and inner whorls of
nacroconchs [13], a shorter final body chamber, and an increased complexity of
uturas,

That Perisphinctes s. st. originate from Arisphinctes was shown by Enay [13]
nd Hauerstein [18]. Most probably the former evolved from the Arisphinctes
naximus-ingens group via the transitient Perisphinctes chloroolithicus-parandieri
soup. Early ‘Arisphinctes are known from the lower Antecedens Subzone, charac-
;lcriz_cd by rich and differentiated Ki-anaospfiinctes fauna. However, the Polish early
Kranaospiinctes appear very close to the Kranaosphinctes cyrilli-methodii group
comprising Mediterranean species roughly referable to the English genus Xranaos-
phizctes Buckman (see [13], p. 590). Microconchs of these Mediterranean Kranaos-
phinctes may be assumed to belong or are closely allied to the Passendorferia czen-
srochorensiy-birmensdorfensis group, comprising late representatives of Mutations-
roiie des Pooalligatus of Siemiradzki [30]. These groups, Mediterranean Kiraraos-
priacres and early P. czensitochovensis-birmensdorfensis are assumed to give rise
to the Passendorferia group including idoceratids of the late Plicatilis-Bifurcatus
Z:"i‘sts (7]. If it is the case then the ancestors of .{risphinctes should be looked for
¢ uwhere, It was mentioned above that the basal part of the Antecedens Subzone
v :ids numerous Otosphinctes-Dichotomosphinctes. The evolutionary series of Eray
( e above) clearly show that this fauna gave rise to lazer giant Dickotomosphinctes.
Waich are sexual counterparts of Arisphinctes and the Perisphinctes proper. There-
f"’r-?. macroconchs of these early Otosphincies-Dichotomosphinctes were to give
Tise (o th:‘splzinctes-Perisphinctes faunas. These ancestral macroconchs may be
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referable to the English (proper) stock of Kranaosphinctes or, which seems more
probable, represent early Arisphinctes. In elt'her case, in the late Plicatilis Zone
(cr even earlier) Mediterranean and Submediterranean lineages were well separ-
ated.

| The Transversarium-Bifurcatus zones seem to display a trend to reduce the shell
Lize gradually. Such conclusion may be drawn from the analysis of the sequence
of microconchs. The late Transversarium (Schilli Subzone) yields microconchs
of the D. wartae group, 180—160 mm in size, i.e. smaller than the D. buckmani-
dobrogensis fauna. The early Bifurcatus (Stenocycloides Subzone) yields descendants
of the former, Dichotomoceras bifurcatoides-stenocycloides group, 180—150 mm
or less in size. This group is gradually replaced by smaller forms of the D. cf. crassus
group ca. 120 mm, and those in turn by still smaller forms of the D. bifurcatus group
(100—70 mm, and even less than 50 mm at the end of the Bifurcatus Zone). The
macroconch fauna of this age is still little known, but a similar trend may be noted.
Sexual dimorphs of the D. wartae group (P. cuneicostatus — ? martelli — ? cautis-
nigrae), attaining 350—460 mm in size, are replaced by dimorphs of the D. bifir-
catvides-stenocycloides group (P. cf. panthieri), some of which are smaller than their
ancestors. The Dichotomoceras cf. crassus fauna presumably matches macroconchs
of the P. variocostatus group which are-less than 300 mm in size. And finally the
presumable macroconchs of D. bifurcatus attain about 220 mm in size. Here pre-
sumably belong small-sized macroconchs recently placed by Malinowska [26]
in P. (Dichotomoceras) crassus Enay. It should be noted that this trend to reduce
the shell size in faunas of the Bifurcatus Zone was independently found by R. Enay’s
team (Enay, pers. inf.).

Along with the phenomenon of the size reduction there are distinct changes
in the whorl shape and ornamentation. The most distinct change takes place at the
base of the Bifurcatus Zone, where rib-curves of microconchs and of inner whorls
of macroconchs become U-shaped. Such rib-curves are typical of the Dichotomoceras
and Perisphinctes variocostatus groups (i.e., the type specimen of Perisphinctes s. st. and
its close allies). This change results from ribs being more crowded on the innermost
whorls and somewhat more loosely spaced thereafter. It is accompanied by some
decrease in the number of ribs and a change in their appearance — they become
nore prominent and sharper-crested [13]. A forward sweep of secondaries, typical
of D. wartae, is retained in D. bifurcatoides-stenocycloides and even emphasized
in D. bifurcatus. From the base of the Grossouvrei Subzone there is a further reduction
in the number of ribs and an increase in their strength. It seems possible to distin-
guish two principal types of sutures in the Dichotomoceras fauna of the Bifurcatus
Ze:z:: one closer to Dichotomosphinctes, and the other, bifurcatus-type, markedly
simplified {Cariou, pers. inf.). It is of vital importance to state whether or not these
t}pes represent stages of simplification of sutures. It should be noted that the small-
-sized conchs of D. bifurcatus also display markedly simplified sutures.

The decrease in the shell size is also accompanied by changes in its shape. The
trunsition from Arisphinctes to Perisphinctes s. st. [1, 13] seems to be related to a more
sudden transition from ornamentation common for both micro- and macroconchs
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to that typical of macroconchs. This seems to result from the shell size reductig
and along with a further progress of this phenomenon anomalous forms appeg
Such are some small-sized macroconchs of the P. variocostatus group, havir
the final body chamber of the width, height and ribbing which look as if take
from a macroconch twice as large. However, along with a further decrease in si
the proportions are restored. The problem whether or not the smallsized macroconc
of Perisphinctes s.st., cited from the Antecedens Subzone [13], correspond to g
earlier phase of the size reduction is of vital importance here.
Changes in the shell size and remodelling of the sculpture of this Arisphincte
Perisphinctes fauna are accompanied by similar changes in cooccurring perisphinctid
The changes are well-marked in microconchs Subdiscosphinctes. Close to the low¢
Bifurcatus boundary there is a transition from the Subdiscosphinctes kreutzi-ric
group (m) to S. cracoviense (m), which is marked by a change from isocostate ¢
variocostate ribbing. This is reflected by a change from steeply rising rib curvg
of the former [13, 6] to the initially even steeper rising and thereafter broadly conve
rib curves of the latter group (S. cracoviense (Siem.), S. sp. ex. gr. rhodanicus Dumo
S. sp. A; see [6], Figs. 3—4). It may also be noted that the ribbing of Subdisco,
phinctes recorded from the Stenocycloides Subzone is somewhat sharper and le
densely spaced than that of its earlier representatives. Close to the end of this subzor
this genus recedes; none of its representatives has been found either in th
Grossouvrei Subzone or in the early Bimammatum Zone in Poland so far.
Several problems concerning this Subdiscosphinctes fauna remain open.
Schilli and/or Stenocycloides Subzones yield macroconchs not exceeding 300
in diameter and microconchs having 140—160 mm and occasionally less in dig
meter. Recently Malinowska [25] described a number of macroconchs of Subdi
cosphinctes markedly exceeding 300 mm in size. Two such forms are at the authoqg
disposal. Although their accurate position is not known, it may be inferred the
they are derived from the lower Transversarium or the uppermost Plicatilis Zong
This would be confirmed by the find of giant microconchs of that genus in the lowe
part of Zawodzie section. in strata older than the Schilli Subzone. The probler
of the origin of Subdiscosphinctes (formerly Lithacoceras) was previously discussef
[6]. Subsequent studies on the faunas of the Plicatilis Zone gave some early macro
conchs and a number of small, relatively highly evolute microconchs of Subdis
cospliinctes. However, it is still an open question whether or not there is a con
tinuity tetween P. mazuricus-consociatus and the above Subdiscosphinctes faun
The Transversarium and Bifurcatus Zones also yield some late Arisphincte
(of the pickeringius group) and Liosphinctes. These specimens also display the abo
phenomena of the size reduction and sculpture changes. However, dimorphisn
in these genera is still poorly known. Arisphinctes seems to pass the Bifurcat
Bimammarum boundary giving rise to Pseudorthosphinctes. One of us (W.B.-L.
[6]) is not so sure as he used to be about dimorphism in Liosphinctes. He had followeg
Enay [13] regarding Pluatysphinctes as a microconch, whereas it may represent a smalb
sized macroconch. Similarly, the forms identified as microconchs of Liosphinctd
decipiens (see [5], Pl. VIII, Fig. 2; @ Pl. XV) are characterized by the final bod
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amber over a whorl long and may represent “dwarvish” macroconchs. This see

‘be also the case of Decipia decipiens in Malinowska [26]. Thus the microconc

 Liosphinctes are still to be identified. Moreover, it remains an open questi

ether these presumable miniature macroconchs from the Tenuicostatum-An
dens and late Bifurcatus-Bimammatum series represent ancestors and descendai

\thc Liosphinctes proper, respectively. Such an interpretation seems plausib

' Malinowska [24] reports “Platysphinctes” from the Bimammatum Zone of t
Mish Jura Chain. The fate of this evolutionary line appears difficult to assess b
js not improbable that along with a new phase of an increase in the shell size
}es Lithacoceras sensu Geyer [15].

It should be noted that these tendencies are also displayed by Mid-Oxfordi:
oceratids. They (Passendorferia -iegleri and P. cf. uptonoides) are markedly larg
an the early Kranaosphinctes promiscuus group and the small-sized Passendorfer
resiformis known from the late Bifurcatus Zone, but much smaller than the gia:
:anaosphinctes from the late Antecedens times. An analysis of ribbing shows th.
is finest and most densely spaced in the case of P. ziegleri and becomes progress
ly coarser and more loosely spaced towards the end of the Bifurcatus Zone. On.
few complete microconchs of this group were found. Recently A. Bittner foun
complete megalomorph (76 mm in size) with all the features of P. birmensdo.
1sis Moesch at Zawady, Polish Jura Chain (see cooccurring fauna in [26]) in th
hilli-Stenocycloides junction beds. This megalomorph is almost twice as larg

P. czenstochovensis and P. birmensdorfensis known from the lower Anteceden
d ? Grossouvrei Subzones, respectively. Recent collecting gave also a numbe
perisphinctids referable to “Perisphinctes” birmensdorfensis Oppenheimer (no:
oesch) from the uppermost Bifurcatus-lower Bimammatum strata (Pl. 1V, Photo
-2). These are small-sized microconchs with loosely spaced, coarser, round-creste«
»s and relict parabolic nodes-resembling swellings spaced along the final bod:
amkber. Their macroconchs are still to be identified.

In the case of aspidoceratids, some fragments of giant macroconchs (Parawede:
ndia) and accompanying microconchs (Peltoceratoides; about a dozen centimeter:
diameter) were recorded in the Cordatum Zone. However, they soon disappeal
d the Tenuicostatum-Antecedens junction beds reveal almost no aspidoceratids.
ilant aspidoceratids are reported again from the late Antecedens-early Parandieri
nes (Euwuspidoceras paucituberculatum and its allies, over 400 mm in size). Towards
¢ end of the Bifurcatus Zone smaller (up to 300 mm in size) E. oegir and small,

avy tuberculated forms transitional to E. /iypselum begin to prevail. The lower
rt of the Bimammatum Zone yields small (up to 150 mm in size) E. hypselum
d E. schwabi and their allies.
‘The Bifurcatus-Bimammatum junction beds yield an assemblage of small peris-
unctids, which is still poorly known. This assemblage comprises ‘“‘dwarvish”
risphinctes (Dichotomoceras) bifurcatus (Qu.), less than 50 mm in size, ancestors
carly Microbiplices, early Orthosphinctes, some involute perisphinctids roughly
ferdble to Ringsteadia, highly evolute “Perisphinctes” birmensdorfensis Oppenh.
on \10-) and its allies, a.0. The genus Perisphinctes s. st. undoubtedly disappears
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but the question remains open whether or not it gives rise to any other one. A
sition from P. bifurcatus to Microbiplices [13] seems improbable, but this sh
be verified by the taxonomic position of the sexual dimorphs of the latter, w|
are still to be identified. Generally, this perisphinctid assemblage represents a
mum reduction in the shell size and from the base of the Bimammatum Zone a ce
trend to increase the shell size is marked again.

After a time, large perisphinctids begin to prevail once more. Higher hori
of the Bimmatum Zone yield large macroconchs of Decipia sensu Enay [13], Li
coceras sensu Geyer [15], Pseudorthosphinctes sensu Enay [13], micro- and
conchs referable to Progeronia, various Orthosphinctes, Ringsteadia, *‘Perisphin
cf. acer Neumayr, and others. The large forms are generally close in appearan
those from the upper Plicatilis-Transversarium zones and some specimens
easily be placed in taxa typical of these zones. Platysphinctes of Malinowska
and Perisphinctes wartae of Koerner [19] are good examples. There are no reli
records of macroconchs with cuneicostate ribbing of the final body chamber, t
of the Perisphinctes proper, and microconchs with highly densicostate, fine ribbi
Subdiscosphinctes kreutzi-richei (m) group. And a morphological type appe
here for the first time is that of Ringsteadia.

The above trends should be also reflected by changes in other ammonite gr
but, unfortunately, the data are still insufficient. The genus Glochiceras, thai
to the pioneer study of Ziegler [34], is the only exception here. Its representati
with the mean size of 30 (22—43) mm in the Transversarium Zone decrease in]
with time, attaining 24 (18—28) mm on the average in the Bimammatum
[34]. The size reduction in Glochiceras is correlated with an increase in the I
of the final body chamber (from 2/3 to 7/8 of the whorl) with some changes in
sub-peristomal whorl section and with a simplification of sutures.

To sum up, the Tenuicostatum-Antecedens junction beds seem to display a pel
of size reduction in perisphinctids. From the base of the Anrecedens Sub
perisphinctids increase in size to attain their maximum in late Anrecedens-Paran
times. This is followed by another period of initially gradual reduction in the
size, which becomes fairly rapid since the beginning of the Grossouvrei Subz
The second period of the minimum shell size is attained close to the end of
Bifurcatus Zone and is followed by another period of an increase in the shell
This phenomenon of changes in the shell size seems to be of oscillatory na
and the above-outlined main phases presumably represent the net result of a nu
of smaller-scale oscillations.

The phenomenon of the shell-size changes presumably results in or is accomp
by changes in the shell shape and ornamentation and in the complexity of sut
hence it appears to te of remarkable importance for the taxonomy of ammon
Generally, ammonites from different periods of miniaturization are very si
to one another in shell size, shape, dimensions, ornamentation and in simpli
sutures. This seems to be also the case with ammonites from different perio
gigantism. Thus the phenomenon appears to be a potential source of serious
stacles, particularly for attempts to restore evolutionary serics.
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| previous studies [34, 13] and the above analysis imply a reversibility of some
nges in the shell morphology, size, ornamentation and in the complexity of
ures. This phenomenon makes it difficult to distinguish between possible immi-
ts from other ammonite provinces and ‘“endemic” elements of the Submedi-
nean province. Some remarks on the possible paleobiogeographic importance
the above phenomena are given below.

Previous analyses [18, 13] showed “accelerated” evolution of perisphinctids
the Plicatilis Zone. Recently Kutek et al. ({21]), p. 575) found “a very abrupt
nge in ammonite faunas, marked by the appearance of new genera, subgenera
«groups of species” at the base of the Bimammatum Zone. It follows that these
o most abrupt changes in the composition of the Oxfordian ammonite faunas
incide with the above-discussed periods of size reduction. In turn, the changes
composition of ammonite faunas appear markedly smaller or almost none during
riods of limited oscillations in shell size — as, for example, changes at the Plica-
is-Parandieri and Bimammatum-Planula boundaries.

Paleobiogeographic reflections

The first contribution to the problem of the paleobiogeography of the Oxfordian
risphinctid faunas was made by Siemiradzki [29], according to whom the Polish,
vabian and French basins were the center of evolution of a number of series of
risphinctids and the difficulties in the recognition of the series resulted from
ee migration of cpen-ocean (“Indian™) and other species into these basins. More
aborated evolutionary series were subsequently given by the same author [30],
onchadzé [27] and others.

The opposite interpretation was given by Arkell ([2] p. 610), who, assuming the
Itimate shell size as a specific characteristic, interpreted the appearance of Oxfor-
ian faunas of large perisphinctids in Central and Northern Europe as the result
f a return of Tethyan faunas”. This was questioned by Callomon, according to
hom in the time of the Callovian-Oxfordian Boreal Spread “there was an unusually
xtensive northward migration of some Tethyan elements” (Callomon, fide [L7],
. 134) as far as East Greenland. Subsequently, the analysis of Cariou [11] showed
at “it is exaggerated to speak of a Tethyan migration, as the Perisphinctidae (and
ther Tethyan families) were rather autochtonous in Central and North Europe... and
e large movements of ammonite faunas have mostly been made by the Boreal
milies which transgress towards the south”. In this way we returned to Siemiradzki
9. 30]. who tried to distinguish continuous Callovian-Kimmeridgian evolutionary
ries of perisphinctids and found southward migration of cardioceratids.

The extent of migration of perisphinctids within the Tethyan Realm remains
ntroversial. Recent paleobiogeographic analyses (see [11] and the references therzin)
howed remarkable provinciality of Oxfordian perisphinctids, but boundaries tetween
¢ provinces are of gradational nature [17].

The Oxfordian assemblage of the Polish Jura Chain mostly consists of Sub-
cliterranean elements, with some admixtures of Tethvan, Subboreal and Borcal
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ones. There seem to be no greater differences with respect to assemblages kn
from southern France, FRG and southern USSR [20]. The above changes in
phinctid assemblages presumably took place on the whole area of the Subme
terranean province and certainly in SE France (Enay, pers. inf.).

The most characteristic Submediterranean and Subboreal forms include P
phinctes s. st., Decipia, Ringsteadia, etc. Accurate relationships of such a perisphin
assemblage with those known from other provinces are still difficult to assess beca
of the time scales for the latter regions being far less detailed. Despiting mo
stratigraphic works in a number of extra-Submediterranean areas the Subm
terranean zonation still comprises the maximum number of easily distinguish
zones and subzones (especially for the Oxfordian). This is related to the appa
“overweight” of the Submediteranean taxa. This relative enrichment of the Sub
diterranean ammonite assemblage and (? resulting) apparent dissimilarity of
assemblage may be interpreted in terms of environmental effects on the shell
phology if the above premise of Spath [31] and the above conclusions are v.
A time sequence of environmental changes would lead to a sequence of chan,
in the environmentally dependent shell morphology. Different sequences of envir
mental events would of course lead to a different “ornamentational” sequence,
to the origin of different “morpho-" fauna.

Immigrants to the Submediterranean province were presumably also affected
the changes. There is a relative enrichment of ‘“Submediterranean-Subbore
cardioceratid assemblages in numbers of both genera and species in compari
with the Boreal assemblages. Quantitatively, there are a few times more cardioceraf
taxa in the former than in the latter region.

"It seems possible to distinguish two principal lineages among the Subm:
terranean perisphinctids: (1) series of idoceratids, comprising the Mediterran
Kranaosphinctes group, descendant Passendoiferia, and forms transitional to Neb
dites herbichi-teres and some Idoceras [7], and (2) series of Submediterrane
Subboreal perisphinctids, comprising Perisphinctes s. st., its ancestors, Arisphinct
and descendants, if any, as well as the corresponding microconchs (Dichoto
ceras, Dichotomosphinctes and Otospninctes). There are some more troubleso
genera and species groups, such as Mediterranean Arisphinctes and Dichotom
phinctes of [13], presumably closer to the 1st series, and some Submediterran
Lissphinctes and Arisphinctes pickeringius, closer to the 2nd group rather.

It appears difficult to restore the actual position of such groups as Arisphinct
plicatilis or the genus Subdiscosphinctes. Their affiliation will not be known un
their origin is explained but they seem to be closer to the Ist series.

The Arisphinctes-Perisphinctes s.st. (M) assemblage appears to be limited
the Submediterranean and Subboreal provinces and any extra-Submediterrane
Subboreal records of it should be tested by identifying the corresponding mic
conchs. However, there are numerous records of microconchs or even series
microconchs outside these regicrns, e.g. [4]. The actual position of the microconc
should be verified by the position of thair macroconchs. Such an analvsis s
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aable one to estimate the extent to which the ornamentation of micro- and macro-
pnchs has been susceptible to environmental factors.

Anyhow, the origin of the genus Perisphinctes s. st. appears to result from certain
hanges in the Oxfordian perisphinctid assemblage, taking place over the areas
f Submediterranean and Subboreal provinces. It seems to be a final result of a cycle
f size changes. If a narrow interpretation of this genus is accepted, this name should
e applied to Perisphinctes variocostatus (Buckl.) and its allies, characterized by
. U-shaped initial part of the rib-curve, prominent, loosely-spaced, very sharp-
rested ribs on inner whorls, etc., and to the corresponding microconchs. In such
| case, the stratigraphic range of this genus would be confined to the Bifurcatus
Tone, and all the earlier Perisphinctes sensu Arkell and Enay would be placed in
Martelliceras Schindewolf. It should be noted that the ornamentation of the final
yody chamber of the Perisphinctes type is nothing unusual among Upper Jurassic
serisphinctids and it is repsated by some unrelated early Kimmeridgian forms of
he genus Progeronia Arkell ([36], Pl. 8, Fig. 3, PL. 9).

Possible causes of time changes

‘The causes of spreads of Boreal faunas are still unknown. The Boreal elements,
1s cardioceratids, appear to be independent of climate, as these Boreal forms could
ive in areas of carbonate deposition situated within the Oxfordian coral belt.

The faunal differences between Oxfordian subzones were partly related by
Callomon [8] to some ecological factors. Subsequently, changes in the share of
particular families in the ammonite spectrum were shown by Ziegler [35] to be
dependent on a number of environmental factors including the depth and tempe-
ture of water (but see the objections of Geyer [16]).

Changes of the ultimate shell size were previously linked by Ziegler with some
inherent trends as “the sediments involved give no clues concerning the changes”
([34], p. 231). However, the fact that the changes may take place simultaneously
in unrelated groups makes it difficult to accept such an explanation and seems
to empnasize the importance of some external stresses.

The coincidence of the “replacement” of Boreal elements by giant Tethyan
perisphinctids with the appearance of coral reefs, i.e., with an amelioration of cli-
mate was noted by Callomon ([8], p. 198). Actually, the earlier phase of gigantism
coincides with the development of large fringe reefs from NE margins of the Holy
Cross Mts. [22], which are undoubtedly older than the late Bifurcatus Zone (Peris-
phinctes bifurcatus Qu. was recently found in a direct encapping of the reef at Bat-
téw, the Holy Cross Mts.). However, the Czestochowa (Polish Jura Chain) sections
and pariicularly Bifurcatus-Bimammatum sections displaying the phase of ammonite-
shell-size reduction show no changes in lithology (here we are indebted to Dr. A. Gaz-
dzicki and Dr. J. Liszkowski for microfacial analyses).

Thus it may be tentatively concluded that the size changes in ammonite faunas
appear to be at least partly related to some hitherto unidentified environmental
factors, which were changing over the large part of the Submediterranean and
Subberaal provinces.
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au'f("'o'- Figure. Oxfordian of the Czgstochowa area, Polish Jura Chain (outline ol outcrops und main litholagical types, partly after S. Z. Rézycki, Z. Mosoczy and others)

OF Callovian, 2 — outcrops of Osfordian: main lithological (ypes: 3 — spongy limestones with marly intercalations, 4 — platy limestones, 5 — massive limestones, 6 — chalky limestones; 7 — quarries, zones and subzones of Oafor
Subzone of Bifurcatus Zone, G — Grossouvrei Subzone of Bifurcatus Zone, B — Bimammatum Zone

€ — Cordaum Zone, Tn — Tenuicostatum beds, A — Antecedens Zone, T — Transversarium Zone, S — Stencycloide.
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Bpoxau4-JIeBHHbCKY, 3. Pyxak, 3ameuanns O BpeMeHIOii H3IMEHIHBOCTH AMMOHHTOBOH QayHbI
pia na Teppuropun Iomexodi ¥Opw:

pxamge. OGpaTHMEIE M3MEHEHHS B MAKCHMA.IbHOM IMAMETPe DAaKOBHHBI, pa3Mepax, OpHa-
QUK U CTENEHH OC.TOKHEHHA JIONACTHOM ‘IHHUH, W3BSCTHbIE Y aMMOHHUTOB poaa Glochiceras
. (34]), obHapy&eHbI TaKAie Yy HX OIHOBDEMENHUKOB M3 ceM:ziicTBa Perisphinctidae. Tlepnoast
JKCHMA.THHOM peIyKLMIl BE-THYHHBI, COOTBETCTBYIOIIAE NEPEXOIHBIM CIIOAM MEXRIy GHO30HaM:f:
wicostatum u Antecedens, a Takxe Bifurcatus n Bimammatum, cOBNaJaloOT C NepEOIAMH Hail-
LIMX H3MEHEHIH B COCTaBe aMMOHHTOBOM dayHbl okchopaa. OXHOBPEMEHHO NEPHOAAM He3-
YHTCIBHBIX HM3MEHEHHH! BEIMYHH PAaKOBHHBI COOTBETCTBYIOT HE3HAYHMTENMbHBIE HM3MEHEHHUA B
aBe AMMOHATOBOI ayHbl. B HEKOTOPOI! CTeNeHH ITH H3MEHEHAA ABIAIOTCA BEPOATHO BHI3BAH-
Mit BHeMHAME ¢akTopasiu. Hesasucimo, paccMaTpHBaeMble H3MEHEHHS, XOTA Obl 9aCTH4HO
[yT BLISCHATH NPAYHHY PE3KOro npeobpa3oBaHHA KOIM4eCTBa OKCHOPICKHX TAKCOHOB A3BECTHBIX
Cybnmeauteppanckoit 1 Cy600peabHOMl MPOBHHLUMH HAJ KOTHYECTBOM TAKCOHOB OOpapyxe-
X B APYrAX MDOBHHUMAX.
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