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- THE SIGNIFICANCE OF- INVESTIGATIONS UPON DIATOMS FOUND -
: lN THE PRZEWORNO MARBLES

.. Heated discussions upon the existence - of - diatoms

older than Jurassic were closed by Pia (9) who aut-.

horitatively refuted the reliability of all records pub-
lished so far. It has lately been generally agreed (2,

11, 13)..that the oldest documented finds derive from -

Middle Cretaceous, since .Rothpletz's” (10). two Early

Jurassic ‘Pyzidicula species were included: by .Def-
landre (4) into Schizosphaereilidae containing calca-

reous nannofossils invérte sedis. Vyekshina’s (14) La-

te Jurassic Compositis evgenii and Stephanopyzis pa-
rentes, accérdirig to Stryelnikova (13), need cdnfir-’

mation. A few years ago, -however, diatom remnants
were found .in Przeworno -in-Poland (5, 6,-12) in two
layers of graphitic marble, the age of "which “was
established by Oberc (7, 8) .as Proterozoic {they were
formerly (1) .treated as Middle or Lower Devonian);
this fact brings down the lower diatom -age limit ca
450 mijlion.yeers. The diatoms of Przeworno are; then,
contemporaneous. with Proterozoic acritarchs, as well
as with the already fairly highly dxfferentaated blue-
(-lzireg;m and _green algae,_ and perhmps chrysopmtes

The discovered fragments of diatom frustules areA

very small (ca 1—4 X 1—12 - um), and have so very
dense and delicate an érnamentation that one is' una-
ble to see them with the light microscope — even
when using an immersion ogbjective —. either in very
thin microsections, or in the de-pomt remaining after

the dissolving of the marble in hydrochloric acid.

It appeared later that they are also extremely fra-
gile, easily breaking and distintegrating. It was only
by chance that the ﬂrst 'verly small, perforated frag-
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ment of a frustule was notlced in the transmwsmn
electron mictoscope, picked up on the replica film
detathed from the marble surface. It required indeed
great patience and mich time to find and to photo-
graph only 39 remnents of diatoms in-'specially col-

.lected marble. samples, taking all precautionary mea-

sutes to avoid contamination during the mveshga-'
-tmns ’

Applying a magmflcatlon of ca 7000 x, azbout 150~
preparations- were- examined, each covering an -area
of ca 0;4 mm? The distri:bution of diatom remnants
appeared to be very uneven: they were found in 16
preparations -out of 13¢ studied..The majority of re-
mnants were found in the thin layer (thickness up-
to 18 cm) of black marble containing large -tremolite
crystals, there being far fewer in. the thick' layer
(ca 40 cm) -of the -grey-black one. No diatom -rem-
nants were found in the white marble layers of the

same age separating those mentioned  above or  in

those lymg underneath and above

Figs i—8. Nannofossils from Przeworno. marbles. 1, 2
— fragments of diatom frustules; 3 — fragment of

' @ diatem valve belonging. to. Araphideae; 4 — .rem-

nants of the epi- and hypovalve of a diatom Nauicu-

la; 5, 6 — fragments of diatoms Nitzschia; .7, § —

Flagellata incerte sedis. (Magnifications: figs 1, 2, 7

ca. 20000 X, figs 3—6 14000 X, fig. 8 7200 X) (Photo-
graphed by B. szecmska)



i hypowalwy okrzemki Navicula; 5, 6 — szczqtki

Ryc. 1—8. Nannofosylia z marraurow Przeworna, 1, 2 okrzemelk Nitzschia; 7,8 — Flegellata incerte sedis.
— utomki skorupek okrzemek; 3 — fragment walwy (Powiekszenia: ryc. 1, 2, 7 ok. 20000 A, ryc. 3—6
epi- 14 000 X, ryc, 8 7200 X) (Fot. B. Kwiecifiska).

okrzemki z grupy Araphideae; 4 — szczqtki
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.All the layers of marble are located in the nort-
hem wall of  the marble quarry et Przeworno, in its
lower part. They are not in contact with the layers
ify ‘which the fossil caves occur or other karst forms
filled with clay and rich Miocene fauna; these layers
are situated in the southern and western parts of
the quarry. The migration or infiltration of Tertiary

or younger diatoms into the investigated pieces of

marble was and is impossible because of the very
early mineralization and extremely low porosity of
these rocks. According to the analyses made by Dr.
J.- Dziewafiski the -grey-black marble has: total po-
rosity 2.15%, actual porosity 0.21%, specific density
. 2.86 g/cm3, volume density 2.80 g/ems3.

It was possible to determine the taxonomic posi~
tion only for 20 remnants of diatom frustules; the ot-
hers are just tiny, perforated fragments (figs 1, 2).
One remnant derives most probably from a valve of
a cell belonging to Centrophycidae, and nineteen to
Pennatophycidaé, one of which belongs to Araphideae
(fig. -3), and the rest to Biraphideae: here two rems-
nants may be included to the Navicule genus (fig. 4);
while no less than thirteen belong to the Nitzschia
genus (figs 5, 6). These facts contradict the current
opinions as to the course of evolution in diatoms
and prove that the beginning of diatom occurrence,
as well as the differentiation to the centric and the
pennate form of the valves, amd of the development
of the raphe and the canal—raphg in frustules, is
to be sought in the still older geological epochs. All
the remnants found in Przeworno have the same
primitive features, and gbove all: very small size of
cells (probably 7—25 um), very weakly and almost
~uniformly silicified frustules perforated by minute
pores (not‘areols) arranged in single, very dense
rows (3—8 rows in 1 wm). In all this the Proterozoic
diatoms differ from those of Cretaceous and Tertiary
which have large and coarse frustules with a highly
differentiated construction and ormamentation.

- Together with the diatoms zome other nannofos-
sils were found in Przeworno (also under the electron
microscope): two tfests which might have belonged
io flagellates, four shells of a so far unknown orga-
nism, and one undetermined organic structure, It
may -be presumed that they all provide evidence of
the existence of organisms from which also come
the silica occurring in minerals and graphitic sub-
stance in the same marble layers.

. This was the very first discovery of organic'

remnants ‘in the Proterozoic calcitic marble, which
proved a possibility of the survival of very scarce
and tiny remains of organisms in old metamorphosed
limestone. Certainly this is a very rare event, since
in thousands of rocks already investigated under the
electron microscope they were noticed only in Prze-
worno. One may, however, suppose that the graphitic
marbles of .Przeworno are not a perfect exception
and that diatoms and other nannofossils will also
be found in fhe future in some other rocks metamor-
phesed in more favourable conditions., If sn, at least
some old metamorphic rocks will be subjected fo
micropaleontological investigations.
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STRESZCZENIE

Kllka lat temu znaleziono szczgtki crkrzemek w
Przewornie na Dolnym Slasku (5, 6, 12) w dwu war-
stwach marmuréw grafitowych, ktérych wiek zostal
ustalony pmzez J. Oberca (7, 8) na proterozoik Wsku-
tek tego obniZona.zostala dolna granica wieku okrze-
(mek o d;:olso 450 mln lat, liczage ad érodkowej kredy
2, 11, 13). ' i '

* Spoéréd 39 znalezionych szczatkéw 19, to nieozna-
czalne ulamki skorupek okrzemek, jeden mozna zali-
czyé do Centrophycidae, 19 do Pennatophycidae, przy
czym Jjeden nalety do.Araphideae, inne do Biraphi-
deae: dwa do rodzaju Navicule, az 13 do rodzaju
Nitzschia (ryc. 1—6), Mimo tak duzego zrdznicowania
wszystkie okazy majy wspblne
prymitywne cechy w postaci bardzo malych wymia-
réw (prawdopodobnie ok. 7—25 um), cienkich skoru-
pek stabo i prawie jednolicie wysyconych krzemion-
ka, malefikich por6w (nie areol) ustawionych w po-
jedynceze, bardzo geste rzedy (3—6 rzedé6w do 1 um).
Poczatkéw wystgpowania okrzemek i réznicowania
si¢ budowy skorupek trzeba zatem szukaé w jeszcze
starszych epokach geologicznych.

Wraz z okrzemkami znaleziono dwa domki wi-
ciowebw (ryc. 7, 8) i kilka innych malefikich skoru-
pek. Sa to skape Slady po organizmach, z ktérych
prawdopodobnie pochodzi krzemionka wechodzgca w
sklad mineratébw i grafit, wytstqpu.iace obficie w tych
warstwach marmuru.

Jest to pierwsze odkrycie szczatkéw organicznych
w proterozoicznych marmurach kalcytowych dokona- .
ne dzieki przegladaniu wprost w transmisyjnym mi-
krogkopie elektronowym czastek oderwanych wraz
z blonka repliki napylong na powierzchni Swiezych
przetamé6w skaly. Stosowanie tej metody wymaga
wiele czasu i cierpliwosci, jednak stwarza mozliwosé -
objecia, przynajmniej niektérych, starych skat me-
tamorficznych badaniami mikropaleontologicznymi.



PE3IOME.

Hecxonbko ner ToMy Hazaj B MeCTHOCTH IlmreRppro
B Huzxnedt Cuae3uy B XBYyX ClOAX rpadhHMTOBEIX Mpa-
MOpoB ObLnM HaliileHsl OcTaTkMu pAuaTomel: (5, 6, 12).
10. O6epn (7, 8) oTHOCUT 9TV MPAMOPBLI K IPOTEPO30I0.
S10T haRT mepesBMTaeT BOSPACTHYIO TPaHMIy AMaTO-
medi Ha 6ausxo 450 MJH. JeT, CUMTAS ¢ PaHHET0 MeJja
(2, 11, 13). . C

W3z amcaa 39 HaMiIEHHBIX OCTATKOB 19 mpeAcTaBISeT
HeONpeAeNMMbIe OCTATKM OMaToOMel, OLMH MOXHO

oraect Kk Centrophycidae, 19 -k Pennatophycidae,

npyyeM OAMH NPMHALNERMT K Araphideaé, apyrue e -
K Biraphideae: aBa & poxy Navicula u# 13 x poay "’

Nitzschia, (dbur. 1-—86). Hecmorpa na cuasro amucbde-
PEHIMPOBAHHOE CTPOEHNe, BCe SK3eMIINAPH! XapaKTepu-
3y0TeA O0LMMM NMPUMMTHBHEIMM IIPMSHAKAMH KaK BECh-
Ma HeOonblime pasMepbi (0YEBMAHO OKOJO T—25 pum),
TOHKME PAaKOBMHEM, ¢1ab0 ¥ oxroo6pa3Ho MpoOMUTaHHbIe
KpeMHe3&MOM, Heboapmme . mOphI, pacnpeAelieHHbIE

B BMJI¢ OMMHAPHDIX, OI€HD I'YCTHIX PAXOS 3—6 na 1 pm).
TaximM - 06pa3oM, NONBICHWE IUATOMEHR M b depen-
DVMPOBAHME MX PAKOEMHOK OTHOCHMTCH emle Gojlee apes-
HHMM T'€OJIOTHHUECKUM STI0XaM,

Buecre ¢ guaroMesmu GpuiM nafimeiin! IBa SK3EMII-

- napa eaareqaar (dur. 7, 8) U HecKONBEO ADYrMX Ma-

JIEHPEMX PpaKOBHMHOK. 3a CYeT NEeMHOTOYMCICHHEBIX
OPrasm3MOB B YIIOMSAHYTBIX CIOAX MPAaMOpa TIOABMINCH
KpeMHe3éM U rpadpur. ) )

Omicanneie OPraHM3MBI ABJIOTCH  IEPBOK HAXOA~
Ko OpraHM9eckux OCTATROB B IIPOTEPO30MCEKMX Kalb-
IMTOBBIX MpaMopaX. Omnu ObiIM BHIABIEHE IyTEM
HENOCPeiCTBCHHOTO HAOMIONEHWA IOX SJIEKTDOHHBLIM
MMEDOCKOIIOM dYacTHI], OTOPBAaHHLIX BMECTEe C ILTeHKON
PEenaAMKEyY, IOBJICYEHHOV HA IOBEPXHOCTM CBEIXKEro M3-
JI0Ma nopoxasl. DToT Merox Tpebyer Gomeiumx 3aTpar
BpEeMEHM ¥ CKDYNYJIE3HOCTM, OXHAKO0 OH I03BOJIAET
NPOM3BOAWUTE MUKPONANEOHTONOTMYECKHIT QaHANN3 MO
KpasiHedi -Mepe HeKOTOPBIX JAPEBHMX MeTamopuaecRUX
NOPOxK,. - :
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