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Abstract. Carbonate concretions occurring in Eocene shaly deposits of the
Skole unit (Flysch Carpathians) have been examined using microscope, X-ray, in-
frared spectroscopic and chemical methods. The obtained results indicate that the
concretions in Variegated shales and in Hieroglyphic Beds show different mineral
composition. The former are represented by calcareous rhodochrosite or ponite. In
the latter deposits the concretions consist of Ca-pistomesite and Ca-Mg-rhodochro-
site, being sometimes accompanied by Mg-Fe-calcite. All the carbonates in question
form disordered intergrowths within the concretions studied. Electron microprobe
analysis has shown that even individual crystals and their aggregates display dif-
ferent proportions of Fe, Mg and Mn, whilst Ca distribution is rather constant. Iron
and magnesium are usually concentrated in central parts of aggregates, whilst man-
ganese — in their outer parts.

INTRODUCTION

Iron-manganese concretions were found in Eocene deposits of the
Skole unit in the environs of Dynéw—Dubiecko near Przemysl (Rajchel
1976). They occur in Lower Eocene Variegated Shales and in overlying
Middle, and partly Upper, Eocene Hieroglyphic Beds (Fig. 1). Similar con-
cretions in other regions of occurrence of the Skole unit in the Flysch
Carpathians have been studied by Narebski (1958) and described by To-
karski et al. (1961) and Kotlarczyk (1966), and in the Ukrainian Carpa-
thians by Gabinet (1964, 1970, 1974).

Carbonate concretions in Lower Eocene Variegated Shales occur in
green interlayers of these deposits, in upper part of the cross-section
examined. They are irregular, cylindrical or discoidal in shape, being up
to a dozen cm in diameter. Irregularly shaped concretions are usually
smaller, showing uniform black or dark brown colouration. Their surfaces
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are rough or smooth, brillant. Other concretions are pinkish-brown, being
covered by brown-black weathering rim, several mm thick.

Within Hieroglyphic Beds, Fe-Mn concretions occur in the middle part
of the cross-section (Pawlokoma) and in its upper one (Kosztowa). They
are lenticular in shape and up to 15 cm thick, being gray-bluish in colour
and covered with brown-ginger weathering crust.
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Fig. 1. Localization of sampling sites
A — synthetic lithological profil of the upper part of the Variegated Shales and Heroglyphic
Beds in Dynéw vicinity, B — schematic map,
1—6 — sample numbers, a — carbonate concretions, b — variegated shales, ¢ — sandstones,
d — green shales, e — green lydite, f — globigerine marls, g — main overthrust

The present authors have examined the mineral composition of several
@ngrgtmns collected from both the mentioned deposits. Identification of
individual phases has been carried out using microscope observations,

?—ray analysis, infrared absorption spectroscopy and chemical investiga-
ions.

EXPERIMENTAL PROCEDURE

Microscope observations have been carried out in transpar i
using Polmi A. (Zeiss) microscope. X-ray study has been pegf}oirrlrgeclilgl?}f
means of powder method using Soviet DRON-1 diffractometer by ap-
plying monochr(?matic filtered CuK, radiation. Infrared absorption spectra
have ’o.een obta1ped by means of UR-10 spectrophotometer by applying
KBr disk technique. Quantitative chemical analysis consisted in deter-
mination of Fe?t, Mn?*, Ca?* and Mg?+. The samples were dissolved in
hot dl.luted (1:1) HClL. Manganese content has been estimated using AAS
technicque by' means of Pye Unicam SP-90B spectroscope and iron — by
g;i?lgznimetpc dtitra.tion. The contents of calcium and magnesium have

etermined using co: ic ti i i i
s indicatorgs : mplexometric titration with Eriochrome Black

Chemical microanalysis of carbonate concretions has been carried out
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by means of electron microprobe ARL SEMQ instrument, applying ac-
celerating voltage 20 kV, current 120—150 pA and counting time 100 s.
Spectrally pure Fe, Mg and Mn and CaF, of the same purity have been
used as standards. Quantitaive point analysis and linear registration me-
thod have been used. In computing chemical composition of samples,
corrections for difference in atomic number, fluorescence and absorption
of radiation have been taken into account.

MICROSCOPIC EXAMINATIONS

In thin sections the samples in question represent evenly grained, fine-
—crystalline aggregates of carbonate minerals (Phot. 1, 2). The average
grain-size varies from 0.002 to 0.0l mm and only locally ranges up to
0.06 mm. They are rather irregular in shape — euhedral grains are scarce.
The carbonate matrix is locally, or sometimes totally, brownish coloured
by iron and manganese oxides. In the latter case the thin section, when
observed in transparent light, is nearly opaque.

Among secondary admixtures, there occur quartz grains, 0.015—
0.07 mm in size, carbonized vegetal remains, hydromuscovite flakes, sphe-
rical glauconite and pyrite aggrégates, as well as agglomerates of illitic
clayey substance. In some samples there occurs agglutinated microfauna.
Besides, the concretions from Hieroglyphic Beds contain microcrystalline
silica, the amount of which may reach 40 vol. per cent. X-ray analysis has
shown that it is low-temperature crystoballite (reflections: 4.10 (10), 2.98
(2), 2.497 A (3) — Jones, Sanders, Segnit 1964).

' Carbonate concretions in question display disordered, sometimes
porous, textures. Locally they are veined with manganese or iron oxides,
carbonates and chalcedony.

X-RAY AND INFRARED SPECTROSCOPIC INVESTIGATIONS
Concretions from Eocene Variegated Shales

Reflections due to carbonate phases in X-ray diffractometer patterns
are sharp — showing no diffusion or duplications (Fig. 2). As follows from
these data, individual concretions consist of one carbonate phase charac-
terized by one complex of dpnky reflections (Table 1), close to that reported
for rhodochrosite or ponite (Narebski 1958, Lippmann 1973).

The above conclusions have been confirmed by the results of infrared
spectroscopic analysis. In the range of absorption band v,, which is diag-
nostic for trigonal carbonates, there occur single maxima at 727 cimis;
(Fig. 3), indicating the presence of single carbonate phases, corresponding
to rhodochrosite or ponite (Moenke 1962).

Concretions from Hieroglyphic Beds
In X-ray diffractometer patterns of individual samples (Fig. 2, Table 1),
there occur simultaneously reflection complexes of two phases, close to

siderite and to rhodochrosite, respectively (Lippmann 1973). Reflections
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corresponding to FeCO; are usually stronger than those due to MnCOs,,
indicating quantitative dominance of the former phase. Sharpness and
separation of reflections connected with these both phases are variable,
confirming large compositional variations of the concretions studied.

Infrared absorption spectra also confirmed the above conclusion. In
the range of vs4 band their occur two absorption maxima: one 727—729
cm—1 (Fig. 3), corresponding to rhodochrositic phase, and second — 735—
739 cm—! — sideritic (Moenke 1962). Usually the latter maximum is higher
than the former one, indicating dominance of sideritic phases.
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Fig. 2. X-ray diffractometer patterns of carbonate con-
cretions from Hieroglyphic Beds (1, 3, 4) and Varie-
gated Shales (6) of the environs of Dynow
R and S — reflexions of rhodochrositic and sideritic phases

respectively
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Fig. 3. Infrared absorption

spectra of carbonate con-

cretions from Hieroglyphic

Beds (1—4) and Variegated

Shales (5, 6) of the environs
of Dynéw
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CHEMICAL ANALYSIS
Concretions from Variegated Shales

Chemical data indicate that these concretions consist prgdominan.tly
of manganese carbonate containing iron, calcium and magnesium admix-
tures (Table 2). The proportions of the above cations are variable and thus,

Table 2

Chemical analyses of carbonate concretions from Variegated Shales and Hieroglyphic
Beds in the environs of Dynéw (Analysts: K. Dudek, M. Sikora, J. Tarkowski)

\

s . Molecular content of individual carbonates
Stratigraphic Sample |
POl Mo MnCO; | FeCO, ! CaCo, MgCO,
|

| ooty 30.9 37.1 ‘ 10.4 21.6

b ! a2 17.5 4238 7.9 31.8

g Slsasbioditia st i 165 40.0 14.1 20.4

S| iy DRIk b BY) 12.3 27.4
m! et T L e e o hen AR e TR

| Variegated Shales B 65.0 112 175 6.3

| b 79.7 13 13.9 5.1

according to generally accepted classification of carbonates, they corres-
pond partly to rhodochrosite and partly to Ca-enriched ponite.

Concrietions firom Hieroglyphic Beds

These concretions are essentially iron-manganese carbonates containing
considerable calcium and magnesium admixtures. Among main compo-
nents Fe is more abundant than Mn (Table 2).

Because of rather complex chemical composition of the concretions in
question and some difficulties in correlating the results of chemical and
mineralogical analyses, some supplementary chemical studies were carried
out using electron microprobe analisis.

' As follows from the obtained data (Figs 4, 5, 6, 7) there is a distinct
variation of Fe and Mn contents within carbonate mineral aggregates. The
same refers to magnesium. Calcium content is subjected to lower varia-
tions but locally some more pronounced variability of its distribution is
also observed. By comparing concentration curves of individual elements
we may conclude that there exists distinct positive correlation between
iron and magnesium, as well as much worse pronounced between manga-
nese and calcium (Figs 5, 7). Generally, iron and manganese display negati-
ve correlation. The same refers to magnesium and calcium (Figs 5, 6).

All the obtained data indicate that there are two essential components
of the concretions studied:

—— iron-magnesium carbonate
— Ca- and Mg-enriched manganese carbonate.,
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Fig. 4. Ca, Mn, Mg and Fe distr_ibutions i_n _Fig. 5. Ca, Mn, Mg ami.Fe ?%glbliténg
carbonate concretions from Hieroglyphic in a carbonaf(e con?re ion 1r "
Beds (sample 3) glyphic Bedb (s_an'lp e
The line of semi-quantitative microprobe ana- The l%ne of seml-quamx.tatlve mlcll'oi:?el)re-
lysis goes across a compact polycrystalline Mn- analysis goes across typical mutua
-carbonate aggregate growths of Mn and Fe carbonates

se two phases form fine-crystalline mutual intergrowths (Figs 5, 7).
On ’{‘}}:ee other hIZmd, no monominerba,ll zonal concentrations of them were ob-
served. Apart from the above mentioned mine~rals,' there occur m1crqglr)zil;
nular aggregates of intermediate phases (Fig. 6), containing vetrla
amounts of all the elements determined. In these aggregates we observe
the following regularity: the increase of Fe and Mg poncentratlon 1tn tfhecrg
is accompanied by increase or decrease of Mn, whilst the amount o
is fairly constant.

itati 1 inati been carried out
Quantitative point determination of glements have le
by means of electron microanalyser to find the chemical composition of
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ig. 6. Ca, Mn, Mg and Fe distribu-
tions in a carbonate concretion from
Hieroglyphic Beds (sample 1)
’I_‘he'left part of the line of semi-guan-
titative microprobe analysis goes across
cx;ys_tal aggregates showing gradular va-
riations of contens of Fe, Mg and Mn
frhe decrease of Fe and Mg concretiox;
18 accompanied by increase of Mn, whe-
reas Ca content remains fairly c<;nstant

Fig. 7. Ca, Mn, Mg and Fe distribu-
tions in a carbonate concretion from
Hieroglyphic Beds (sample 1)
The lix?e of semi-quantitative microprobe
analysis goes across characteristic inter-
growths of Mn and Fe carbonate phases

carbona i ;

presencgeorfmtr\)srals studied (Table 3). The obtained results confirmed the
fereh (33?37m:’1tn 0carbonate ph_ases: ferrous (30—32 wt. % Fe) ané
cium content is b Mn), containing other element admixtures. Cal-
ksl Whﬂstgenerally_ hlgh, especially in manganese phases (Table 3
334 ’Be’sides, thg‘zgléiitlrmhl%iﬁ?&e? with FeCOj; grains (Table 3, pos:
CaCO; and containing increased amointgrgfsgii)sn Z%n; 15;:;%(3;53?:}&121]1}7 0

No detectable amounts of Ni
Ni, Co, i
by means of the applied analytical rgegl}:())’dzn e R
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Table 3

Hlectron microprobe analyses of monocrysts in carbonate concretion from Hiero-
glyphic Beds (sample 3)

Point Element content Carbonate content in vol.
of in weight per cent per cent Mineral
ana- |~ R T - g name
lysis | Mn | Fe ‘ Ca | Mg | MnCO; | FeCO; | CaCO; | MgCO;s
|
1 36.7 1.8 5.3 2.5 72.0 3:2 14.0 10.8 Ca-Mg-
-rhodo-
: chrosite
2 33:2 0.9 9.4 1.6 64.5 2.2 25.8 7.5 Ca-Mg-
-rhodo-
chrosite
3 151182989 4.4 8.8 1.9 61.5 10.7 35.9 Ca-pisto-
mesite
. 4 05685 3ET: 4.0 | 10.5 0.9 50.9 8.9 39.3 Ca-pisto-
mesite
5 0.3 5.6 | 28.4 5.3 0.5 9.6 68.6 21.3 Mg-Fe-
calcite

FINAL REMARKS

Chemical and mineralogical study of carbonate concretions occurring in
Eocene shales in the environs of Dynéw indicate that they show variable
mineral composition. Concretions from Variegated Shales consist of cal-
careous rhodochrosite or ponite, whilst those from Hieroglyphis Beds are
composed predominantly of sideritic phases accompanied by rhodochrosi-
tic ones. Chemical composition of the former correspond to Ca-pistomesite,
whilst of the second one — to Ca-Mg-rhodochrosite. Besides, the presence
of dipersed grains consisting of Mg-Fe-calcitic phase was discovered by
means of electron probe microanalysis. The both principal phases display
distinct variations of main components and form disordered intergrowths
within the whole mass of the concretions studied. Only locally there occur
small, irregular, polycrystalline aggregates showing gradual variation of
Mn, Fe and Mg contents whereby Ca concentration remains constant. Iron
and magnesium dominate in carbonate phases constituting central parts of
these aggregates whilst manganese — in those forming their outer parts.

Similar chemical and mineralogical character of carbonate concretions
from Variegated Shales and Hieroglyphic Beds in the Carpathian Flysch
was reported by Narebski (1958). Application of modern methods of mi-
neralogical study allowed to find more detailed data on phase composl-
tion of these concretions and on internal geochemical variations within

them.
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Marek MUSZYNSKI, Jacek RAJCHEL, Witold SALAMON

: : WEGLANY ZELAZA I MANGANU W KONKRECJACH
Z LUPKOW EOCENSKICH OKOLIC DYNOWA KOLO PRZEMYSLA
(KARPATY FLISZOWE)

Streszczenie

Przeprowadzono badania skladu mineralnego kilku weglanowych kon-
krecji z tupkow eogeﬁskich jednostki skolskiej. Stosowano obserwacje mi-
kroskopowe,' analize¢ rentgenograficzna, spektroskopowa absorpeyjna
w podczerw1e111 oraz chemicznq. Stwierdzono, ze konkrecje z pstrych tup-
kow i z warstw hlerpghfowych majg odmienny sklad mineralny. Pierwsze
z nich tworzy wapnisty rodochrozyt lub ponit. W budowie drugich wspot-
uczestniczy: Ca-pistomezyt i Ca-Mg-rodochrozyt oraz niekiedy Mg-Fe-kal-
cyt, tworzac nieuporzagdkowane przerosty w obrebie calej masy konkrecji.
Poszczggplne krysz"caly tych faz cechuje zmienna zawartose podstawowych
skladnl}tow. W mikroobszarze spotykano ponadto lokalnie drohne, poli-
krystaliczne skupienia, charakteryzujace sie zmienna zawarto$cig Mn Fe
i Mg przy stabilnym udziale Ca. Zelazo i magnez dominujg w fazach ’we~

glanowych z centralnych czesci tych skupier i i
it i (< ych skupien, natomiast mangan w ich
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OBJASNIENIA FIGUR

Fig. 1. Lokalizacja miejsc pobrania probek
A — syntetyczny profil litologiczny gérnej czesci pstrych tupkoéw oraz warstw hierogli-
fowych z okolic Dynowa, B — mapa schematyczna, 1—6 numery probek, a — konkre-
cje weglanowe, b — pstre lupki, ¢ — piaskowce, d — zielone tupki, e — zielone rogow-
ce, f — margle globigerinowe, g — glowne nasunigcia
Fig. 2. Dyfraktogramy rentgenowskie weglanowych konkrecji z warstw hieroglifo-
wych (1, 3, 4) i pstrych lupkéw (6) okolic Dynowa
R i S — refleksy faz zblizonych odpowiednio do rodochrozytu i do syderytu
Fig. 3. Widma absorpcyjne w podczerwieni weglanowych konkrecji z warstw hiero-
glifowych (1—4) i pstrych tupkow (5, 6) okolic Dynowa
Fig. 4. Wykresy koncentracji Ca, Mn, Mg i Fe w mikroobszarze weglanowej konkre-
cji z warstw hieroglifowych (probka 3)
Profil polilosciowej analizy na MAR przecina zbity agregat polikrystaliczny Mn-weglanu
Fig. 5. Wykresy koncentracji Ca, Mn, Mg i Fe w mikroobszarze weglanowej konkre-
¢ji z warstw hieroglifowych (prébka 3)
Profil poélilosciowe] analizy na MAR przecina typowe wzajemne przerosty krysztalow
Mn-weglanéw i Fe-weglanow
Fig. 6. Wykresy koncentracji Ca, Mn, Mg i Fe w mikroobszarze weglanowej konkre-
¢ji z warstw hieroglifowych (prébka I)
Lewa cze§é profilu poétilosciowej analizy na MAR przecina zbite skupienie krysztalow,
cechujgca sie stopniowymi zmianami zawarto$ci Fe, Mg i Mn. Spadkowi zawartosci
Fe i Mg towarzyszy wzrost koncentracji Mn, ilos¢ Ca jest stabilna
Fig. 7. Wykresy koncentracji Ca, Mn, Mg i Fe w mikroobszarze weglanowej konkre-
¢ji z warstw hieroglifowych (probka I)
Profil polilosciowej analizy na MAR przecina charakterystyczne przerosty faz Mn-we-
glanow i Fe-weglanow

OBJASNIENIA FOTOGRAFII

_ Jednorodna, drobnokrystaliczna struktura konkrecji weglanowej z warstw
hieroglifowych. 1 nikol. Pow. X 80

Fot. 2. Otwornica aglutynujaca o szkieleciku zbudowanym z ziarn kwarcu w kon-
krecji weglanowej z warstw hieroglifowych. Nikole X. Pow. X 80

Fot.

—

Mapax MYUITHHBCKH, Slyex PAHX3JID, Buroaod CAJIAMOH

KAPBOHATbI )XEJTE3A U MAPIAHUA B KOHKPELLUAX
M3 30LEHOBbIX CJAHLEB PAMOHA JbIHOBA
BBJIM3H MIIEMbICJIS (®JUIIEBBIE KAPIATDI)

Pesowme

Bhiin npoBejleHbl Hee1e10Balts MHHEPaJIbHOro cocTaBa HeCKOJILKHX Kap-
GOHATHBIX KOHKPEIHl H3 90LEHOBLIX CJIAaHIEB CKOJIBCKOH €I HHILBI. l'}pHMtt-
HSJIHCh MHKPOCKOITHUECKHe nabJIo/leHHS, pemrenorpaQ)uqecmm, HUK-cnex-
TPOCKOMHUYECKHIT 1 XHMHUCCKHH aHaJH3bl. OG6HapyKeHo, UTO KOHKpPELHH H3
NECTPLIX CJAAHLEB H HepPONIH(pHUCCKHX CJI0EB  OTJHYAIOTCS  MHHEPAJbHBIM
cocrasom. [lepsbie COCTABJIEHBI H3 KaJbUHEBOTO PONOXPO3HTA HJIH TOHHTA.




B crpoennn BTOpbIX coaekicTByioT: Ca-MHCTOMESHT H Ca-Mg-pomoxpo-
3uT, a HHOTJa Mg-Fe-KaJbUHT, 06pasysl HEYNopsaoueHHble CPOCTHI B Macce
KoHKpew#n. Jlns OAMHOUHBIX KPHCTaJJIOB STHX (a3 CBOMCTBEHHO H3MeHEHHe
COZlepIKaHisi OCHOBHBIX COCTAaBHBIX. B MHUKpoCKoOme OBLIH BHAHBI TOXKE HHOT-
/a2 MeJKHe, TOJHKPHCTAJJIHYECKHe arperartbl, KOTOPHIM CBOMCTBEHHA Iepe-
MEHUHBOCTL CofepxKanus Mn, Fe, Mg npu nocrosinom Koanyecrse Ca. HKe-
/ie30 1 Maruuil npeobaafaior B KapOoHaTHBIX (pasax H3 LEHTPAJbHBIX HaCTeH
STHX arperaTtos, B TO XKe BPeMs MapraHel B HX HapyXKHBIX 30HAX.

OBBJACHEHHUS K PUTYPAM

dur. 1. IMonoxenne mect oT6opa 06pasuoB
A — CHHTCTHYECKHH JIHTOJNOTHUECKHHA NpoduAb BepXHeH 4acTH NECTPBIX CaaMICD H HEPOrIH(pHU-
4eckux CJA0EB M3 OKpecTHocTH [biHOBa: /—§ — HOMepa 0o06pasuos, @ — KapGOHAaTHbIe KOHKpeE-
WHH b — mEcTphle CAAHNbl, ¢ — MecyaHnk, d — 3eJEHble ClaHUbl, € — 3eJNCHbIt POroBHK,
f — raoGMrepMHOBble Mepreau, g — TJaBHble HaJBHIH, B — cxemarHueckas Kapra

dyr. 2. PenTreHoBCKHe JH(PAKTOrpaMMbl KapGOHATHBLIX KOHKDEIHil H3 HepOrn(HYecKUX
cnoés (I, 8, 4) w mécrpuix caaues (6) u3 okpectHocru JbimoBa. R m S — pe-
tdaekcenl Gas G6JU3KHX POAOXPO3HTY H CHAEPUTY

Dur. 3. UK-crekTpsl TONIOUIEHHst KapOOHATHBIX KOHKPEIHH H3 Heporn(pHIecKnx CI10EB
(I—4) wu nécrpoix caanues (5, §) ua oxpecrnocreit [lbiHoBa

dur. 4. Tpaduku xounentpauuy Ca, Mn, Mg u Fe B xap60HATHOH KOHKPEUHH H3 HEPOrIH-
(Huecknx caoés (obpasern 3)
[poduab NOJAYKONMYECTBEHHOTO aHanW3a Ha MAR mnepecekaer IJIOTHbIH MOJIMKPHCTAJITHICCKH I
arperar Mn-kapGoHaTa

®ur. 5. Ipaduxy konuentpauné Ca, Mn, Mg, Fe B nose 3penus MHKpocKoma B KapGoHaT-
HOll KOHKPEIMH W3 Heporauduueckux cnoés (obpasen 3)
[Mpoduas MOAYKONHYECTBEHHOTO aHa/iH3a Ha MAR mepecekaer THIHUYHLIE B3aHMHBIC NPOCIOHKH
KpHcTaanoB Mn-kapGoHatoB n Fe-kapGoHaton

Wur. 6. I'paduku koHuentpauua Ca, Mn, Mg 1 Fe B KapOoHATHOH KOHKPEIMH M3 HEPOIJIH-
Guuecknx caoés (obpasen /)
JleBasi wacrth NpodHAs NOJNYKOJHYECTBEHHOro aHajJH3a Ha MAR mnepecekaer NJOTHBIA arperar
KPHCTAMJIOB, JJisi KOTOPOro XapakKTepHbl IMOCTENEeHHbIe H3MEHEHHsd COAePZKaHHA Fe, Mg, Mn.
Cunzenuio copepxkanng Fe u Mg comyTcTBYyeT BO3pacTaHHe KOHIEHTpamuu Mn, cojeprKaHde
Ca nmocTosiHHO

Gur. 7. Tpaduku Konienrpaunn Ca, Mn, Mg un Fe B KapOOHATHOH KOHKDELHH M3 HEpOTrJIH-
(puuecknx caoép (obpasern /)
[Tpohnas NONYKONAYECTBCHHOrO aHaan3da Ha MAR mepeceKaer XapaKTepHCTHUCCKHE CPOCTh
a3 Mn-kapGonatoB u Fe-kapGoHaTOB

OBbACHEHHS K ®OTOI'PADUAM

®oro 1. Onnopoanas, MeNKOKPHCTA/IHYECKas CTPYKTypa OuKapOOHATHOM KOHKpPEL(HH W3
HeporaupHIeckux caoéB. 1 Hukosab., YBeauuenne X 80

Doro 2. /\rm10}1111;1])y10111an rio6MrepuHa €O CKeJeTOM IOCTPOEHHLIM W3 3€pH KBaplla
B KapOOHATHOH KOHKpeluu u3 ueporauduueckux caoés. Ckpeménnble HUKOIH. YBe-
auuenne X 80
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nate concretion from Hieroglyphic Beds.

Marek MUSZYNSKI, Jacek RAJCHEL, Witold SALAM()N.— Conctrevtignzyary 1arlo1;)la/n(c}
manganese carbonates in Eocene shales of the environs of Dynoéw ne 4

my$l (Flysch Carpathians)




