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ty. An analysis of rich ammonite fauna enabled a subdivision of the Oxfordian of the Cz¢sto-
area according to a modified Submediterranean zonal scheme. The Antecedens Subzone
Plicatilis Zone is interpreted as a full zone and the Lower-Middle Oxfordian boundary
eated at its base. The Bifurcatus Zone is divided into the Stenocycloides and Grossouvrei
g and the base of the Bimammatum Zone is accepted as the base of the Upper Oxfordian.
wer-Middle and Middle-Upper Oxfordian boundaries accepted here coincide with the begin-
' subsequent phases of size changes. Moreover, a modified correlation of the Subboreal
uropean) and Submediterranean zonal schemes is proposed. !

roduction. The Czgstochowa area is situated in the northern part of the
Jura Chain or Krakéw-Wielurn Upland [31—32]. The Upper Jurassic rocks
area are either gently inclined (by c. 2—3°) to NE, towards the axial part of
iechéw Basin, or they are locally disturbed owing to block tectonic. The
of ammonite fauna and a remarkable number of large quarries situated at
irby Czestochowa have for a long time focused attention on this section of
pper Jurassic. As a result, the Czestochowa section has been recognized as
ence section for contemporaneous rocks from the Polish Jura Chain and even
the whole country [31].
¢ extensive literature on the stratigraphy of the Upper Jurassic of the Czgsto-
area was recently summarized by Malinowska [20, 22—23]. References in
erature show that the Oxfordian ammonite fauna of that area was studied
tral authors in the XIX c. but only Pusch [26] and Bukowski [7] have illustrated
forms. Collections of Koroniewicz and Rehbinder [17] and Rézycki [32]
lestroyed during the 1st and 2nd World Wars, respectively. Subsequently, the
s on the Oxfordian ammonites from this area were conducted by Malinowska,
l:‘o‘logl'aphed the ammonites in the series of papers [20, 22—23]. A large
1on of ammonites was gathered in the course of graduate works conducted
Institute of Geology of the Warsaw University, under the supervision of Assis-
rofessor J. Kutek, initiated in 1967 and covering the whole northern and most
southern part of the Polish Jura Chain. The Czestochowa area was covered
graduate works of Brochwicz-Lewiriski (1969MS), Kulesza (1969MS), Haase
18) and Strzelecki (1973MS). Some of the results of studies on the Oxfordian



ammonite faunas by the present author MiWe already been published [2—6].
results of previous studies and remarks in the literature clearly show that the f:
from this area are rich and sufficiently preserved to yield a clue to a number of
taxonomic, stratigraphic and paleobiogeographic problems.

Biostratigraphy of the Oxfordian of the Czestochowa Area. The majorit
authors studying the Upper Jurassic of the Czgstochowa area accepted Oj
[24] zonal scheme. The exceptions are here Roemer [29], who followed Quen
[27], and Rézycki [32], who proposed a stratigraphic subdivision based o1
fauna of that region, and Malinowska [20, 22—23] who accepted a modified
division of Roézycki for the Middle Oxfordian and a somewhat modified
European zonation for the Upper Oxdordian. The present author accepted a r
fied Oppel’s Submediterranean zonal scheme. The differences in respect tc
zonation applied by some Polish authors ([20—23] and references therein)
discussed previously [2, 19].

The uppermost Callovian and lowermost Oxfordian strata are missing i
Czg¢stochowa area because of a sedimentary gap [25, 32, 20]. Somewhat conds
Lower Oxfordian strata are exposed in a number of localities along the q
[32]. In the area studied, however, only in two localities near Zarki (localiti
and 42; see map) they are sufficiently exposed for fauna exploitation and the V¥
sowa locality [20] remains a reference point for the biostratigraphic analy:

The Lower Oxfordian strata from Zarki yield numerous cardioceratids, i
ding Cardioceras (Scarburgiceras) bukowskii Maire, numerous peltoceratids, i
ding fragments of giant Peltoceratoides, Peltomorphites and Parawedekindia,
ramelliceras polonicum Malin., very large T. pseudooculatum Buk. and other oppe
and perisphinctids of the Prososphinctes mazuricus-claromontanus and * Perisphin
matheyi-mairei (sensu [13]) groups. Such an assemblage appears typical of the
datum Zone, the upper zone of the Lower Oxfordian. No forms indicative o
lower, Mariae Zone were found. In Poland, the genera Peltoceratoides, Peltomorg
and Parawedekindia seem to disappear markedly below the base of the Antec
Zone, the basal Zone of the Middle Oxfordian as interpreted here.

A somewhat younger ammonite assemblage was recorded in the strata exp
in peasant quarries at Parchowotka and Serbin hills near Zarki (46 and 48, rest
vely), at the bottom of the Predziszéw quarry (/1) and in excavations S of the
dziszéw hill. The assemblage comprises several Plasmatoceras, occassional G
thiceras and Scoticardioceras, Neocampylites and numerous minute Otosphin
which disappear or become markedly scarcer in the above Antecedens Zon
well as some perisphinctids close to the Kranaosphinctes promiscuus gr. or to.
sphinctes (Dichotomosphinctes) rotoides Ronch. or its allies typical of the above /
cedens Zone. No representatives of the genera Peltoceratoides, Peltomorphites
Parawedekindia were recorded here. Such a composition of that assemblage indi
that it may be referred to the Tenuicostatum Subzone of the Plicatilis Zon
French authors (see [10, 14]). However, any more accurate dating of these §
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peded by the fact that some important taxa of cardioceratids, i.e. Vertebriceras,
eriebriceras, Plasmatoceras and Scoricardioceras, considered as typical of the
r Middle Oxfordian, occur in these or even older strata along with peltoceratids
Prososphinctes typical of the Lower Oxfordian, similarly as in the Hely Cross
([45), pp. 141—142). This indicates that this phenomenon cannot be explained
je above-mentioned condensed characted of the Lower Oxfordian strata.
i.e changes in the ammonite fauna appear to be much greater at the Tenuicosta-
Antecedens boundary (sensu [10, 14]) than at the Cordatum/Tenuicostatum
The former include the disappearance of the peltoceratids, Prososphinctes,
gmpylites and other taxa typical of the Lower Oxfordian and the appearance
isphinctes sensu stricto and the allied subgenera, Kranaosphinctes (thanks to
urtesy of L. Malinowska the author could state that the Lower Oxfordian forms
by her to that taxon [20] presumably represent early Passendorferia and
anaosphinctes), Gregoryceras, Neoprionoceras and others. Thus, the Ante-
Subzone is considered here as a full zone and the base of the Middle Oxfor-
Fis delineated at the base of this zone. This interpretation is essentially the
Las that of Malinowska ([23] and elscwhere), as the Antecedens Zone may be
as the equivalent of her Perisphinctes chloroolithicus and Cardioceras tenuiser-
Zone (see below).
rata referable to the Antecedens Zone are exposed at Zawodzie (I—J, beds
P, Miréw (10), Predziszéw (11), Biskupice (/1—23), Choron (32—37), Ja-
nik (43—45) and Zarki (48). A contact between this subzone and the under-
“Tenuicostatum? strata is observable at Predziszéw (/1) and Zarki (48). The
of that zone is defined by the appearance of first Kranaosphinctes of the K.
cuus group, Perisphinctes (Dichotomosphinctes) rotoides Ronch. and its
‘r Arisphinctes and Neoprionoceras. Subsequently, there appear first large Di-
mosphinctes of the P. (Dichotomosphinctes) antecedens group, Subdiscosphinctes
Ihcl S. (Aureimonuanites), Perisphinctes s.s., Proscaphites anar (Opp.), Glochi-
Subclausum (Opp.) and Ochetoceras canaliculatum-hispidum group. The share
d.ioccratids (Subvertebriceras, Scoticardioceras and Plasmatoceras) in the
| 2spectnnn markedly decreases, approaching zero in the uppermost Ante-
ne.
are distinct differences between the ammonite fauna of the lower and upper
of that zone, sufficient for distinguishing two horizons: Perisphinctes rotoides
) and P. buckmani (upper). The base of the former is defined just as the base
2ome (see above), and that of the latter — by the first appearance of Ochefo-
disappearance of Kranaosphinctes, mass occurrence of large P. (Dichotomos-
s) antecedens Salf., P, (D.) buckmani Ark. and P. (D.) dobrogensis Sim. and the
dfrance of Perisphinctes s.s. among giant perisphinctids. Moreover, Sub-
F"“"C’es becomes common, while Glochiceras with a lateral furrow, Glochi-
i‘"‘l.’d‘"“"’” (Opp.), seem not to appear below that horizon. The P. buckmani
™M is well-displayed by the Zawodzie (I—5) and Miréw (I0) sections, and the
tion to the Transversarium Zone by the former (beds 1/—14).
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The Transversarium Zone. Strata referable to this zone are expo:
Zawodzie (beds (16—23), Olsztyn (I5), Skrajnica (I18), Biskupice (22), Jar
(31, beds 1—? 34) and Jaworznik (51). Its base is defined by a sudden ap
of numerous P. (Dichotomosphinctes) wartae Buk., P. (Perisphinctes) martelli
and their allies; what defines the whole zone is the replacement of Cardioce:
Amoeboceras. Tt is fairly possible that P. (P.) cautisnigrae Ark. mainly (or
occurs here (see below). Larcheria seems to be confined to the upper parts
zone (Schilli subzone of French authors [10]).

The Bifurcatus Zone. Two subzones, Stenocycloides and Grossouvrei
be distinguished. The lower, Stenocycloides subzone, may be traced at Za
(I—S5, beds 24—27), Olsztyn (I/4, 16), Skrajnica (18), Biskupice (26), Ja
(31, beds 35—39) and Jaworznik (52). Its base is well-defined by the transitio
Dichotomosphinctes to Dichotomoceras and from P. (P.) martelli (Opp.) a
allies to P. (P.) cf. panthieri Enay, characterized by a U-shaped initial part
rib-curve [6]. Moreover, Larcheria disappears and Subdiscosphinctes
scarcer. In euaspidoceratids the giant FEuaspidoceras paucituberculatum
gradually replaced by smaller E. oegir (Opp.).

Strata referable to the Grossouvrei Subzone are exposed at Zawodzie
5, beds 28 onwards), Lipéwki Dolne (17), Skrajnica (18), Biskupice (19,
26—27) and Czatachowa (50). This subzone is characterized by a gradual
cement of the Perisphinctes (Dichotomoceras) bifurcatoides-stenocycloides
by the smaller P. (Dichotomoceras) bifurcatus (Qu.) and its allies, and of P.
sphinctes) cf. panthieri Enay by the smaller P. (P.) variocostatus (Buckl.), and,
P. (P.) malinowskae Brochwicz-Lewiniski. Euaspidoceratids are fairly co
including E. wildenbergense (Dorn), E. sublongispinum (Dorn) as well as some
close to E. depereti (Collot) or E. sp. n. Sequeiros [35], i.e. characterized by
to more distinct costation and to a disappearance of tuberculation. Mo
ancestral forms of the taxa typical of the above Bimammatum Zone do ap
Microbiplices sp. A ([6], PL. I, Fig. 1) and others,? Orthosphinctes sp., and Ta
ceras referable to T. costatum (Qu.). This subzone is characterized by a f:
reduction in size of the ammonites [6, 11].

The top of the Bifurcatus Zone is delineated by the base of the Bimam
Zone, the basal zone of the Upper Oxfordian [37, 19]. Strata of that age are
at Biskupice (19, 21,?27) where the Bifurcatus-Bimammatum contact
observed, as well as at Kamyk (7), Osona (12), Olsztyn (/3) and Biskup
27, 18, ? 29). The Late Oxfordian age is indicated by numerous Micro
Ringsteadia, Orthosphinctes, Pseudoorthosphinctes, Progeronia, Taramellicer
costatum (Qu.) and T.(S.) tegularum (Qu.), N. (Passendorferia) birmensd
(Oppenh. non Moesch), Euaspidoceras hypselum (Opp.), Pseudowaageni
Epipeltoceras spp. as well as by a complete disappearance of Perisphinctes
other Middle Oxfordian taxa. The ma, urrence of the Amoeboceras all
ovale group limited to one or two neis‘;:ring layers in the lower part of
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frequency of Amoeboceras (over 807, share in ammonite spectrum) was found

peveral localities. . ' ‘
fThe “acceleration” of evolution of the ammonites at the Bifurcatus-Bimammatum

mdary seems to be related to the trend to an increase of shell size, marked from
| Bifurcatus-Bimammatum junction beds onwards (see [6]). The differentiation
lhe fauna is markedly reduced in the uppermost Oxfordian-Lower Kimmeridgian
ng with another phase of shell size reduction.

omparison With other ammonite faunas and zonal schemes. The ammonite se-
discussed above appears generally similar to that found in SE France

11, 13, 14], southern F.R.G. [42], Switzerland [15], Spain [35], Algeria [34],
via [30] and northern Caucasus [18]. The ammonite fauna appears to be of
Submediterranean type and it seems that the Submediterranean zonal scheme
easily be applied here. It should be noted that the so-called Submediterranean
tion is essentially a further elaboration of Oppel’s [24] subdivision of the Ju-
ic, which was introduced in Poland by Zejszner [43] and accepted by the majority
thors. The subdivision used here is closest to these recently proposed in France
\11, 14). The principal differences between these zonal schemes are connected
B the position of the Lower-Middle and Middle-Upper Oxfordian boundaries.
former boundary is delineated at the base of the Tenuicostatum Subzone of
licatilis Zone in the scheme proposed by Cariou et al. [10] and at the base of
Antecedens Zone (the upper subzone of the Plicatilis Zone of French authors
in the scheme proposed here, i.e. in the same way as in the scheme suggested
alinowska [23]. The Middle-Upper Oxfordian boundary, delineated by Cariou
. [10] at the base of the Bifurcatus Zone, is here delineated at the base of the
mmatum Zone after Siemiradzki [37]. It should be noted that the boundaries
sed here coincide with the beginning of the phases of size changes |6, 11].

¢ pre-Antecedens strata are here roughly subdivided into the Cordatum Zone
the strata bearing an assemblage closer to that of the Tenuicostatum Subzone
Plicatilis Zone of French authors [10] than to that of the Cordatum or Ante-
ns Zone. The application of the more detailed subdivisions of these strata
0, 14] is difficult because of the fact that the stratigraphic ranges of the majority
r.dioccratids on which these subdivisions were based appear to be much wider
it had been assumed (see also [45]). It is not excluded that the twofold subdi-
of these strata into the Cardioceras bukowskii and C. excavatum zones of
owska [20] will appear the most suitable.
e Polish material suggests a possibility of further subdivision of the Ante-
s Zone (i.e. Subzone of French authors [10]) into two horizons: Perisphinctes
¢s and P. buckmani horizons. The lower, P. rotoides horizon is characterized
smalksized Perisphinctes (Dichotomosphinctes) rotoides Ronch. and its allies
ble !? the subgenera Dichotomosphinctes and Otosphinctes, such as e.g. P. (0.)
"df" ! F“aY. and by Kranaosphinctes promiscuus Buk. and other Kranaosphinctes,
Arisphinctes and Neoprionoceras. The upper P. buckmani horizon is characteri-
large to g‘t Dichotomosphinctes including P. (D.) buckmani Ark., P. (D.)




antecedens Salf. and P. (D.) dobrogens@Bim., first Ochetoceras and Glo

subclausum (Opp.) and Proscaphites and? (Opp.) (see also above). The :‘j
available appears insufficient for a subdivision of the Transversarium Zone
[10]) into subzones, not to mention horizons. In turn, it is possible to treat t
horizons of the Bifurcatus Zone [10, 14] as well-established subzones [11].
rences between the faunal assemblages of these two horizons fully justify it.

The similarity of the Oxfordian ammonite faunas of the Polish Jura C
those known from the NW-European, Subboreal province ([16] and othe
often stressed by Malinowska [23]. This similarity is remarkable during th,
and early Middle Oxfordian, but from the early Transversarium times the diffg
increase, the correlation of the Submediterranean and Subboreal zonations
debatable and ‘“‘the zonal scheme by no means final” in the latter provin
287]. On the basis of recent Polish, French and English papers [6, 10, 23,
and the author’s data the following correlation is possible.

It is highly probable that the lower boundaries of the Pseudocordata
mammatum zones roughly coincide ([19, 41] and Table II herein). The Pa
Subzone sensu Wright [40, 41] yields Cardioceras and the first Amoeboceras
in the Nunningtonense Subzone, the upper subzone of the Transversari
sensu Wright [41]. In turn, in France the first Amoeboceras appears in t
gaticeras™ doublieri horizon, the basal horizon of the Parandieri Subzone, T
sarium Zone [10, p. 20). In Poland cardioceratids are extremely scarce in th
(**Cardioceras gap” [21, 2]), but, nevertheless, the first Amoeboceras was f
the body chamber of Perisphinctes (P.) martelli (Oppel) from the middle
Transversarium Zone — Zawodzie, bed 22, about 6 m above the last Car
{bed 12). Although a detailed paleontological study of Cardioceras and Amo
is still needed, it seems improbable that the centre of evolution and di
the Boreal genus Amoeboceras was situated in the Submediterranean pro
rather evolved from Cardioceras in all, Boreal, Subboreal and Submedit
regions simultaneously. Therefore it may safely be assumed that the lowe
daries of the Nunningtonense Subzone and Parandieri Subzone sensu
et al. [10] roughly coincide. Such an interpretation is supported by the f:
the Parandieri Subzone sensu Wight [40, 41] seems to correspond to the u
{or horizon) of the Antecedens Subzone of French authors or Anteced
as interpreted herein.

In turn, the Transversarium-Bifurcatus boundary (see Table IT) is del
a transition from Dichotomosphinctes to Dichotomoceras, the latter being
rized by a U-shaped initial part of the rib curve. Such a rib curve is also
of Perisphinctes (Perisphinctes) variocostatus (Buckl.) and its allies occurri
Bifurcatus Zone in France and Poland, but not of P. (P.) cautisnigrae
index of the Cautisnigrae Zone which has to cover the strata between the
versarium and Pseudocordata zones in England [41, Table I]. There are n
records of the latter species from both the Transversarium and Bifurcatus
the Submediterranean region. However, the records of this species from
zone are disputable. The specimen from the Bifurcatus Zone, Stenocycloi




iof Zawodzie, viously identi.ﬁed as P. (P.) cmti.mig.rae.Arx. (ssc <) FL 3)
crized byPa sharp, prominent, loosely spaced ribbing on inner whorls
ably has a U-shaped initial part of the rib curve, typical of other con-
cous pcrisphinctids, and it seems to be closely related to P. (P.) panthieri
, Similarly, specimens from the upper Bifurcatus Zone in France, identified
IPY ([13), p- 390, Pl. 13, Figs. 2, 3) as P. (P.) cautisnigrae Ark., most probably
t a separate species ([23], p. 61) and it may be inferred that Enay himself
¢ sure about this identification, as they are cited as P. (P.) aff. cautisnigrae
explanation to Text-fig. 109 ([13], p. 389). In turn, P. (P.) cautisnigrae Atk.
by Malinowska ([23], p. 28, PL 11, Figs. 1—3) are actually derived from
nsversarium Zone or Transversarium-Bifurcatus junction beds, as it is indi-
by the fauna she cited from the corresponding localities. The true P. (P.)
jgrae Ark. displays features typical of perisphinctids of the Transversarium
including a steeply rising initial part of the rib-curve, relatively densely-spaced
und-crested ribs on inner whorls, large size, highly complex suture line. And
seems to be a transition from it to P. (P.) martelli Opp. via forms such as those
to P. (P.) cuneicostatus Ark. by Malinowska ([22], Pl. XIV). Moreover,
cautisnigrae Atk. may be an ancestor of P. (P.) cf. panthieri Enay, the earliest
tative of the P. variocostatus group from the base of the Bifurcatus Zone.
inctes (P.) panthieri polonicus Malin. ([23], Pl. 10) and P. (P.) cautisnigrae
in [6], Pl IV, Fig. 3 may represent a transition between the two species (23],
). It may be concluded that P. (P.) cautisnigrae Ark. and other Transversarium-
;typc perisphinctids are replaced by the P. variocostatus group long before the
, of the Bimammatum (=Pseudocordata) Zone. Therc is no unequivccal
' that the former lived longer in the Subboreal province. Thus, similarly as in
pse of the Cardioceras-Amoeboceras change, it may be assumed that the P.
Postatus group appeared in both Submediterranean and Subboreal areas simul-
wsly.
I'D sum up. it may be tentatively assumed that thc Transversarium Zone sensu
W ef al. [10] is an equivalent of the English Nunningtonense Subzone of the
versarium Zone and the Cautisnigrae Zone, delincated from below by the
loceras- Amoeboceras boundary and from above by the appearance of the
Mrincies variocostatus group and Dichotomoceras. Therefore, the Parandieri
one sensu Wright [40, 41] most probably roughly corresponds to the upper
of the Antecedens Zone as interpreted here. There remains the problem of
F"h cquivalent of the Bifurcatus Zone. Wright [41] rejected the Decipiens
» 80 perhaps the Variocostatus Zone is the best solution? The Cautisnigrae
sensu Wrigth [41] is an alternative solution but it should be remembered that
iletranean equivalent to the Nunningtonense-Cautisnigrae boundary is
PWn at present and that these two units, Nunningtonense Subzone and Cautis-
e Z.OHC, would then correspond to the Transversarium and Bifurcatus zones
th:lr subzones. Hence the latter solution would create a serious obstacle in
tlons of evefns between the two provinces. It should be noted here that
“n Proposing his Caustisnigrae Zone in place of the former Cautisnigrac




Perisphinctes chloroolithicus & Cardioceras tenuiserratum Zone of M
may safely be interpreted as an equivalent of the Antecedens Zone and wh
is used is a matter of convention. The situation is more complex in the cag
two upper zones of Malinowska. It follows from the above discussion t
sphinctes (Dichotomosphinctes) wartae Buk. and Amoeboceras almost simult
appear at the base of the Transversarium Zone as interpreted here. More
known that P. (Dichotomosphinctes) wartae Buk. most probably evolved
(Dichotomosphinctes) antencedens Salf. and gave rise to the P. (Dichoto
bifurcatoides-stenocycloides group, typical of the lower part of the Bifurca
[6, 11]. Hence, it is possible to carry out the stratigraphical subdivisio
large part of the Oxfordian on the basis of the Dichotomosphinctes— Dichot
evolutionary series. It should be mentioned here that the existence of an evol
series of P. wartae was suggested by Rozycki ([31], p. 30). Therefore it is
that the Wartae Zone could be distinguished for both paleontological a
graphical reasons. However, the P. wartae & A. alternans Zone, as int
Malinowska [22, 23], overlaps with the Cautisnigrae Zone herein sensu
and some ammonites typical of the Bimammatum Zone (and thus of the
cordata Zone) were even cited by Malinowska as occurring in the P. wa
alternans Zone ([44] p. 378). It is concluded that the P. wartae Zone wo
excellent stratigraphic unit if it were accepted that its upper boundary is d
the lower boundary of the Bifurcatus Zone, Stenocycloides Subzone. In
Cautisnigrae Zone should not be distinguished in Poland because its status
disputable, as shown above.

To sum up, there is no trouble with the application of the SubmeditqJ
zonal scheme in the Polish Jura Chain, whereas the application of the NW-Ei
(Subboreal) zonal scheme appears difficult, especially in the case of the
Middle and Upper Oxfordian. This is not surprising, as the latter schem
a subject of controversy because of the insufficient and still poorly know,
material on which it is based.

and Decipiens Zones sensu Arkell independently followed Malinowskaa[i

The paper is based on a doctoral thesis prepared at the Faculty of G
Warsaw University, under the guidance of J. Kutek and reviewed by L. Mali
and H. Makowski. Warm thanks are due to H. Callomon, E. Cariou, R. Ena
Gygi, W. C. Kowalski, J. Liszkowski, K. PoZaryska, Z. Rézak, I. Sapui‘
Sequeiros, H. Tintaat, A. Wierzbowski, A. Zeiss and B. Ziegler for fruitful disq
comments and advice.
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B. Bpoxsuy-JleBunbcxu, Oxcdopa okpectrocteii Yenctoxosnl. 1. Buocrpararpadus

Conepxanne. AHann3 GoraTeix cOOGLIECTB aMMOHHTOB MO3BOJIAJI PacwieHATh okchopa
HocTeil YeRCTOXOBBI COrJIACHO MOAMOAILMPOBAHHOH cxeMe mnoapasfeneHus okchopaa cy
teppanckoro Tuna. Cy6ropu3onT Antecedens ropu3onra plicatilis canraerca camocrosn
TODW3OHTOM, H Y €r0 OCHOBAHHS NMPOBEICHO IPaBHHIy MEXIy HHXKHUM H CPEIHAM okcd
IopusorT Bifurcatus nonpasneneR ma maBa CyOropu3oHTa: Stenocycloide u Gros-Seuvrei
HOBJIEHO, 9TO HHXXHHHA Mpeiesi 3TOro ropu30HTa COBIANACT C RIDKHEH rpaHALICH BEpXHEro on
BbiaesieHALIE 3,16Ch IPAHALBI MEXAY HUXKHHM M CPETHHM, a TaKke CPEIHHM H BEPXHHM Okcd
COBMAjaloT C HAYajIOM MOCJENOBATENIbALIX LMKJIOB H3MEHEHHH# BEJIAYAHBI aMMOHHTOB.
TOTO Npei1oXEeHO MOAM(HIEPOBAHHYIO KOPpeNALHIO moapa3aeiicHEs okchopaa B Cyo6
"ot (C3-eBpomneiickoit) B cyOMmemmTEppaHCKOH NPOBHHIMAX.
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