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Abstract: Numerous Silicoflagellata have been found in Miocene diatomites,
forming intercalations in the Klodnica Formation (Miocene). Six species occur in
that microfossil assemblage, and Distephanus crux (Ehrenberg) is the dominant
component. Two morphological varieties of that species and various types of aber-
rant forms have been distinguished on the basis of biometric analysis.

GEOLOGICAL POSITION OF DIATOMITES

In the central part of the Upper Silesia Basin, Middle Miocene deposits
overlie Upper Carboniferous and Triassic sediments. Two lithostrati-
graphic units have been distinguished: the Klodnica Formation (stage
M; — Carpathian) and the Skawina Formation (stage M, — Badenian —
lower part). The Klodnica Formation comprises a very diversified series
of deposits: sandy clays with snails (Cepaea), dark gray clays with
fragments of flora and brawn coal intercalations, gray marly clays with
a scarce fauna of molluscs (Ostrea, Cerithium, Neritina) and foraminifers
(Ammonia), as well as clays and sands with fresh-water gastropods
(Planorbis). The Skawina Formation is represented by marly clays with
abundant marine fauna of molluscs and foraminifers (Alexandro-
wicz, 1963, 1969 a).

In the central part of the Klodnica Formation there is an intercala-
tion of white diatomite, 5 to 40 centimetres thick. It is accompanied by
clays with a fauna, characteristic for a brachyhaline environment. In
all profiles continental deposits occur above and below these clays. It
may be assumed that the clays with a diatomite intercalation were laid
down, as a result of a marine ingression that flooded the central part
2%
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of the Upper Silesia Basin during the Carpathian (Alexandrowicz
1969 D).

The stratigraphic position of the diatomites described and their
lithological development permit comparison with diatomites from the
Bohate Malkowice in Moravia (Cicha, Senes§, Tejkal, 1967). That
locality has been recognized as one of faciostratotypes of the stage M; —
Carpathian. A more detailed description of diatomites of the Klodnica
Formation has been published in an earlier account (Alexandrowicz
1969 b). Samples for examination come from drillings near Imielin,
Ledziny and Tychy (about 20 kilometres S and SE of Katowice).

MICROFOSSIL ASSEMBLAGE

In the diatomite four groups of microfossils have been found: Diato-
meae, Silicoflagellata, Ebrideae and sponge spicules. The most numerous
are diatoms, especially the genera: Cocconeis, Melosira, Thalassiosira,
Denticula, and Coscinodiscus. Silicoflagellata are fairly abundant; in each
sample there were about 10—30 skeletons. This is one poorly diversified
assemblage of Silicoflagellata. It is composed of the following species:

Distephanus crux (Ehrenberg)

D. speculum (Ehrenberg)
Dictyocha fibula Ehrenberg
Corbisema triacantha (Ehrenberg)
Mesocena apiculata (Schulz)

M. elliptice Ehrenberg

The specimens of Distephanus crux (Ehrenberg) prevail (90 to 95 per
cent). Among the remaining forms, specimens of D. speculum (Ehren-
berg) are most frequent.

The Silicoflagellata assemblage of the Upper Silesia Basin resemble
those described from the Miocene deposits of the Vienna Basin in Mora-
via Rehédkova, 1967) and in the vicinity of Vienna (Bachmann
et al., 1963), as well as that from the Miocene diatomites occurring in
Maryland, USA, not far from Washington (T ynamn, 1957). In the four
sites compared, the main component of the assemblages is the species
D. crux (Ehrenberg). The presence of other species, as well as the
general amount of taxa may vary, depending on differences in salinity
of sea water. The assemblage is most abundant in deposits in a sea of
normal salinity, eg. in the Badenian clays in the vicinity of Vienna;
among others, forms of the genus Cannopilus (Bachmann et al, 1963)
are present there. Assemblages are poorer and less diversified in diato-
mites occurring in Moravia, especially in diatomites of the Klodnica For-
mation in the Upper Silesia Basin.
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The fact that D. crux (Ehrenberg) predominates may be due to
specific climatic conditions. The four localities, mentioned above, are si-
tuated in the temperate climatic zone. In that zone in recent seas Dis-
tephanus predominate with respect to Dictyocha (Lipps, 1970). On the
pasis of the proportions of the two genera present, a scheme has been
devised for evaluating paleotemperatures of marine basins (Mandr a,
1969). The conclusions drawn from the application of this scheme for
evaluating the temperature of the Miocene sea of the Western Parate-
thys (Vienna Basin, Upper Silesia Basin) do not correspond with conclu-
sions drawn from studies of fauna, flora and characteristics of the de-
posits. It may be only assumed that a great number of representatives
of the genus Distephanus and the scarcity of Dictyocha indicate tempe-
ratures not exceeding 20°C.

Skeletons of Silicoflagellata display a great degree of variability in
shape and size. That variability made an unequivocal definition of spe-
cies and even genera difficult. More detailed description of this varia-
bility requires further, systematic, biometric studies. In the material
examined, D. crux (Ehrenber g) was studied in detail in this way.
The definitions of the genera have been accepted according to the
taxonomy of L ip ps (1970);

Distephanus Stohr, 1880: skeleton composed of a basal body ring
and an apical ring, which is supported by a few bars.

Dictyocha Ehrenberg, 1837: skeleton composed of a quadmlateral
basal body ring and an apical bar.

Corbisema Hanna, 1928: skeleton composed of a triangular basal
body ring with three bars joining in the centre.

Mesocena Ehrenberg, 1843: skeleton composed of a basal body
ring exclusively.

SYSTEMATIC PART

Distephanus crux (Ehrenberg)
Fig. 5 (1—20)

Dictyocha crux Ehrenberg; E. Tynan, 1957, p. 131, pl. 1, figs 3—38;
A. Proschkina-Lavrenko, 1959, p. 152, tab. 1, figs. 10—12;
A. Bachmann, A. Papp, H. Stradner, 1963, pp. 147—148,
Taf. 16, figs 1—10, 12—17, Taf. 21, fig. 1.

Distephanus crux (Ehrenberg); E. Lemmermann, 1901, p. 262,
Taf. 2, figs 6, 7; K. Gemeinhardt, 1930, p. 58, Fig. 49; Z. Gle-
zer, 1966, pp. 260—262, Tabl. 18, figs 1—11, Tab. 19, figs 1—6;
Y. Mandra, 1968, p. 254, figs 59, 64, 81.

Material: over 400 specimens.

Description: The skeleton is composed of a basal body ring and of
an apical ring which is supported by four bars. The basal body ring can
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be of rhomboidal, square or elliptic shape. Four radial Spines grow out
of the basal body ring. Two of them, placed in the longer axis of the
skeleton, are longer than the two remaining ones. The apical ring is
a square and has a rounded central aperture. "

Variation: The skeletons vary in size, and structure. One can dis-
tinguish form A, relatively big, with a rhomboidal basal body ring and
a small apical ring /Fig. 5 (1—4)/. Form B is represented by smaller
specimens; they have a rounded basal body ring and a relatively large
apical ring /Fig. 5 (5—9)/. As far as the quantity is concerned, form A
comprises 67% of specimens of the assemblage, while form B — 30%
The remaining 3% is represented by specimens with an abnormally sha-
ped skeleton.

Biometric analysis: 336 specimens have been measured to
characterize the population of the species described and to show its dif-
ferentiation. The measurements were taken with regard to the following
elements (Fig. 1): \

Fig. 1. Elements of the skeleton structure of Distephanus crux (Ehrenberg).

1 — longest diameter of basal body ring (longest diameter of a rhomb or of an

ellipse); s — shortest diameter of basal body ring (shorter diameter of a rhomb

or of an ellipse); p — size of apical ring; m — length of radial spine in axis I;
n — length of the radial spine in axis s

Fig. 1. Elementy budowy szkieleciku Distephanus crux (Ehrenberg). 1 — naj-
wigksza $rednica pier§cienia podstawowego (diuzsza przekatna rombu lub elipsy);
s — najmniejsza $Srednica pier§cienia podstawowego (krotsza przekatna rombu lub
elipsy); p — wielko§é (dtugo§é boku) pierécienia apikalnego; m — dtugos§é koleca
radialnego potozonego w osi 1; n — dlugosé kolca radialnego polozonego w osi s

I — the longest diameter of the basal body ring (longest diameter of
a rhombous or of an ellipse) " " a

s — the shortest diameter of a basal body ring (shortest diagonal o
a rhombous or of an ellipse; p — size of the apical ring ‘
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m — length of the radial spine, placed in the axis 1
n — length of the radial spine placed in the axis s
;C/oeffifcients of the shape of the skeleton: 2 1;’ ’%
S
‘Basic statistical indices have been calculated for each factor, mentioned
above: arithmetic average (I), standard deviation (c), and variation coef-
ficient (v). The calculations have been done for these sets (Table 1) for
the whole population — set P (number of specimens N = 336), and for
the both forms, mentioned before (sub-set A — form A, N = 231 spe-
cimens; sub-set B — form B, N = 105 specimens).

> have been determined.

Table = Tabela I

Results of biometric measurements of Distephanus crux
/Ehrenberg/ - basic statistical indicators

Wyniki pomiaréw biometrycznych Distephanus crux
/Ehrenberg/ - podstawowe wskaZniki statystyczne

P A B
= 336 N = 231 N = 105
X s v b3 s v X 8 v
1| 26.95| 3.76| 13.96 | 28.34 | 3.58 | 12.63 | 23.92 | 2.03 | 8.48
8 | 24.18| 3.59 | 14.83 | 24.95 3;87 15.55 | 22.50 | 1.98 | 8.78
p 9.92| 1.56 | 15.72 9.31 | 1.25 | 13.42 11.28 | 1.26 | 11.16
m 9.30| 3.08 | 37.10 | 10.45 | 3.04 | 28.10 6.76 | 1.18 | 17.46
n 5.16 | 2,00 | 38.72 5.49 | 2.22 | 40.48 4.41 | 1.22 | 27.68
T | 0.89| 0.06 | 6.85 | 0.88 | 0.06 | 6.82 0.94 | 0.05 | 5.75
k 0.39| 0.08 | 21.87 0.34 | 0.07 | 19.65 0.47 | 0,06 | 11.98
5 0.58 | 0.17 | 29.55 0.54 | 0.17 | 31.40 | 0.67 | 0.14 | 20.50

have been made up separately for the two forms: sub-sets A and B. They
resemble normal distributions and drsplay only a very weak negative
asymmetry (Fig. 2). It proves homogeneity of the examined subsets. The
relation between the length (1), and the width (s) of skeletons can be
easily observed. In the diagram points corresponding to specimens of
form A cover an area different from that covered by points correspond-
ing to specimens of form B; nevertheless, it is difficult to delimit these
areas (Fig. 3-I). Correlatlon coefficients, determined” for the sub-sets
(for A-forms and for B—forms), represent numerical value of the descri-

Statistical dlstrlbutlons of the flve examined factors {1 s, p, m, n)‘
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Pig., 2. Statistical distributions of the biometric factors (1, s, p, m, n) for skeletons
of Distephanus crux (Ehrenberg). A — form A; B — form B

Fig. 2. Rozdklady statystyczne cech biometrycznych (1, s, p, m, n) szkielecikow
Distephanus crux (Ehrenberg). A — forma A; B — forma B

bed relation of 1 and s. These coefficients are very high, and statistically
significant: A — r = 0,87, B — r = 0,90. The following equations of
linear regression, displaying the character of this relation have been de-
termined for the two sub-sets:

Sub-set A—1 = 0,80s + 40,35 §=10,941—13,93
sub-set B—1 = 0,92s + 11,39 s—0,871+ 9,42
In the diagram that illustrates the ratio of the two coefficients S

/

and 1_17 points corresponding to specimens of the two forms do not over-

lap; it allows an easy discrimination between the sub-sets A and B
(Fig. 3 — II) within the whole examined population.

The differences between the forms A and B, calculated according to
basic statistical indices: £ and s, are important for all the five factors.
Appropriate tests, calculated for differences (t;), considerably exceed
critical values. The latter are: 2,0 — 2,6 — 3,3 (on confidence levels .0,5 —
— .01 —.001) for the analysed number of specimens N and Ng. The test
indices t; assume the following values: t4; = 14,50; t; ; = 7,80; ty, =
= 13,70; tq , = 15,20; ty, = 5,60. Similar and significant statistical dif-
ferences can be observed among the shape coefficients. The calculations
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Fig. 3. Biometric characteristics of forms A and B of the species Distephanus crux

S
(Ehrenberg). 1 — relation between 1 and s; II — relation between i anldl-l?

Fig. 3. Charakterystyka biometryczna form A 1 B gatunku Distephanus crux

s .
Ehrenberg). I — zalezno§é pomiedzy 1 i s; II — zalezno§¢é pomiedzy I i 1‘
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quoted above indicate that the two distinguished forms (form A and
form B) differ from each other in size of individual elements of the
skeleton.
The analysis of standarized values and ,nature mdex defined by
Perkal, provided some particularly interesting data. It allowed separ-
ation of factors of the greatest diagnostic value; they made possible dif-
ferentiation of the whole population into two sub-sets. The standarized
values of each factor are calculated according to the dependence:
r;—x

Lpi = ® where Z; is the afiﬁhmetic mean of a given factor in the

Sp
sub-set (A or B), x, is the arithmetic mean of that factor in the whole
population, and s, is the standard deviation . o;f that factor in the whole
set. The sum of standarized values of all fa!cﬁors for each of the examined
forms (A and B), divided by the number of factors (k), is an index de-
sub-set comprising specimens with factors bigger than the averages in the
sub-set comprising specimens with factors bigger than the averaes in the
population (P), and negative values — for the sub-set with smaller fac-
tors (Table 2). While we subtract the index w from each standarized va-

Table - Tabela 2

Standarized values'/Xh/;ahd-ﬁnature'index" /z/ of
biometric features of Distephanus crux /Ehrenberg/

Wartosci znormalizowane /Xn/'iwwspélczynniki przyrodnicze
/z/ cech biometrycznych Distephanus crux /Ehrenberg/

1 ] p m n w
A +0037O +00214 -00397 +00373 +O¢165 +Oo145
X
n
B -0;806 -0.468 +0.872 -0.824 ~0.,375 =0.320
A +O.225 +0.069 -0.542 +0,228 +0.020 -
2
/2y - 2/ 0.711 0.217 1.734 0.832 0.075 -

lue, we get the so called, ,nature index” of Perkal (z = x,; —w). Its
value shows directly how each factor participates in differentiations of
the examined sub-sets. Differences between the sub-sets are shown by
means of those factors for which the dlfferennce of ,nature index”:
2 k- k-1
7 &

zp — 2p exceeds the crltlcal value defined by the formula: 2, =
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In our case z;, = 1,02. This value is exceeded by differentiation of the
factor p and, thus, of size of the apical ring, which is 1,734 (Table 2).
That factor allows, in a statistically important way, separation of forms
corresponding to form A and form B within the whole population (P).
As far as other factors are concerned, the length of skeletons (1) and the
length of the radial spine placed in the longer axis of the skeleton (m)
are of not so great discriminating importance.

The interpretation of biometric studies and of the statistic ana1y51s
permits the conclusion that the species Distephanus crux (Ehrenber g)
displays an evident differentiation into two forms. Co-occurrence of spe-
cimens of the two forms in deposits of the same age (in the same layer)
does not justify the possibility of separation of two sub-species (Mayr,
1969). They cannot be aberrant, since the quantitative participation of
A-forms and of B-forms totally amounts to 97 percent, and their ratio
is approximately 2: 1. The main point of such a dimorphic differentia-
tion is not «clear, but’ that phenomenon may be quite common, since
~ forms A and B, found in Upper Silesia and biometrically separated, may
corrrespond to forms observed, among others, by Tynan (1957) in the
material from Miocene deposits in the Washington area.

Aberrant forms: The second type of variation observed within the
species under description is due to abnormal shaping of skeletons. It can
observed in individual specimens, which will be regarded as aberrant
forms. On the whole, they represent only about 3% of the population.
The aberrances are of a twofold character: they are connected with the
size of skeletons or .details of their structure. A similar variation, due
to occurrence of individual forms with anomalous shaping within big
popuﬂatlons was observed by Elsvenack (1971) in the fossil Dinofla-
gellata.

The first type of aberrance (,,aberrance 1”) was distinguished on the
grounds of a statistical analysis. In our population there occur single spe-
cimens that differ from the mean values of individual factors in size. The
confidence level .01 has been accepted as the critical value that gives
grounds for regarding a specimen as an anomalous one. It means that,
most likely (with the 99% probability), the size of a given factor cannot
be contained in the variation of the general population. The accepted le-
vel of probability in standarized values corresponds to value of the fac-
tors that are not contained in the interval: * * 2,58s. The analysis of in-
dividuality of the aberrant forms was carried out basing on ,curve of
shape”, applied to botanical studies by Jentys-Szaferowa (1959).
The zero values of individual standarized factors (Fig. 4) have been ta-
ken as a reference level. Three types of aberrant forms may be dis-
tinguished: I — 1. Large skeletons, with remerkably increased standari-

zed values of 1 and s (2,70—4,73) and with a small value of ‘? The ,,curve




of shape” indicates an aberrance related to form A /Fig. 5 (10, 11)/.

I — 2. Skeletons somewhat smaller than the mean (the standarized wva-
lues of 1 and s are negative), conspicuous for abnormally large dimen-
sions of the apical ring p (2,60—3,20). The basal body ring is rounded in
shape, and the ,jcurve of shape” indicates a direct connection of that

Fig. 4. ,,Curves of shape” of aberrant forms (,aberrance I”) of Distephanus crux

(Ehrenberg). A — form A; B — form B; 1 — aberrance I — 1; 2 — aberrance

I — 2; 3 — aberrance I — 3; T — variation range of standarized factors within
the limits: x % 2s. For others symbols see Fig, 1

Fig. 4. ,Krzywe ksztaltu” form aberantnych (,aberancja I” szkielecikéw Diste-

phanus crux (Ehrenberg). A — forma A; B — forma B; 1 — aberancja I — 1;

2 — aberancja I — 2; 3 — anenarg:Lia I — 3; T — zakres zmienno$ci cech znorma-
lizowanych w granicach x * 2s. Inne symbole objasnione na fig. 1

aberrance with form B /Fig. 5 (12)/. Such specimens strongly resemble
D. crux (Ehrenberg) var. mesophtalma Lemmermann (L e m-
mermann 1901; Bachmann et al.,, 1963).

I — 3. Skeletons with the diameters 1 and s are not very differrent from
the mean values. They are characterized by a unagual length of radial

spines. It is expressed by a very low coefficient ’% (—2,94), due to con-
‘siderable length of the longer spine (m), in relation to the shorter one (n).
These forms are in the shape of an elongated rhomb with small values
of ; /Fig. 5 (13)/. They correspond to the specimens: D. crux (Ehren-
berg) fa. longispina Schulz Bachmann et al., 1963).

The other type of aberrance (,,aberrance II”) shows in simplifications
or additional complications in structure of the skeleton, in disappearance




Fig. 5. Silicoflagellata of the Miocene diatomites in the Upper Silesia Basin:
1—20 — Distephanus crux (Ehrenberg); 1—4 — form A; 5—9 — form B;
10, i1 — aberrance I — 1; 12 — aberrance I — 2; 13 — aberrance I — 3; 14—17 —
aberrance II — 1; 18 — aberrance II — 2; 19 — aberrance II — 3; 20 — aber-
rance II — 4

Fig. 5. Silicoflagellata z diatomitéw miocenskich Zaglebia Gornoslaskiego. 1—20 —
Distephanus crux (Ehrenberg); 1—4 odmiana (forma) A; 5—9 — odmiana (for-
ma) B; 10, 11 — aberancja I — 1; 12 — aberancja I — 2; 13 — aberancja I — 3;
14—17 — aberancja II — 1; 18 — aberancja II — 2; 19 — aberancja II — 3;
20 — aberancja II — 4
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of some elements or in appearance of additional ones. The following ty-
pes can be distinguished in the examined material:

II.— 1. Forms whose apical ring is supported by five, and not four, bars
JFig. 5 (14—17)/. These are usually small skeletons of a rhomboid outline
(5 specimens). Such an anomalous form of D. crux (Ehrenberg) was
presented by Mandra (1969) in a photomicrograph.

II — 2. Forms with apical aperture divided into two openings by a thin
cross-bar /Fig. 5 (18)/. A rhomboid outline of the basal body ring; the size
is not very different from the mean values (1 specimen).

II — 3. Forms of an oval or circular outline, with three (and not four)
radial spines, set up towards each other at an angle of 110°—140°. One
of the spines is longer, and the two others — somewhat smaller /Fig. 5
(19)/. The apical ring is regularly shaped (2 specimens).

II — 4. Forms of a circular outline, with three radial spmes of equal
length. The apical ring is round and it joins the basal body ring by
means of three bars /Fig. 5 (20)/. The aperture in the apical ring is divid-
ed into 3 small openings (1 specimen).

Distephanus speculum (Ehrenberg)
Fig. 6 (1—8)

Dictyocha speculum Ehrenberg; Tynan, 1957, p.- 132, pl. 1, Figs.
1I—20; Proschkina-Lavrenko, 1959, pp. 154—155, tabl 1, Figs.
13—24; Bachmann et al., 1963, pp. 149—150, Taf. 17, Figs 23, 25—27;
Distephanus speculum (Ehrenberg); Lemmerman n, 1901, p. 263,
Taf. 11, Fig. 11; Gemainhardt, 1930, pp. 61—62, Fig. 53; Glezer,
1966, pp. 263—271, tabl. 19, Figs 7—®9, tabl. 20, Figs. 1—11, Tabl. 21,

Figs. 1—6; Mandra, 1968, pp. 2564—255, figs. 61, 62, 69, 76, 79, 83.
Material: 12 specimens.

Description: The basal body ring is hexagonal and has six radial
spines. One pair of spines is longer than the two others. The apical ring
is round or hexagonal and it joins the basal body ring by means of six
bars. The apical aperture is quite large rounded /Fig. 6 (1—3)/.
Dimensions: The longest diameter: 25—40 um, the shortest diame-
ter: 24—28 pm; the diameter of the apical ring: 12—22 um; the length
of bigger spines: 15—22 um, the length of smaller spines: 4—8 um.
Variation and aberrances: This species displays great variabi-
lity, and its forms have been described several times in literature. Indi-
vidual specimens of D. speculum (Ehrenb er g) have been found in the
examined material. They display deviations from the normal structure of
skeleton. The types of aberrances are:

1. Pentagonal forms whose rounded basal body ring has five radial spi-
nes /Fig. 6 (7)/. Such forms correspond with the definition of D. specu-
lum (Ehrenberg) var. pentagonus Lemmermann (Lemmer-
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Fig. 6. Silicoflagellata of the Miocene diatomites in the Upper Siesia Basin.

1—8 — Distephanus speculum (Ehrenberg); 1—3 — typical forms; 4 — aber-

rance 2; 5, 6 — aberrance 3; 7.— aberrance 1; 8 — aberrance 4; 9—12 — Dictyocha

fibula Ehrenberg; 9—11 — typical forms; 12 — aberrant forms; 13, 14 — Cor-

bisema triacantha (Ehrenberg); 15, 16 — Mesocena elliptica Ehrenberg
emend. Deflandre; 17 — Mesocena apiculata (Schulz)

Fig. 6. Silicoflagellata z miocenskich diatomitéw Zaglebia Go6rnoslaskiego. 1—8 —

Distephanus speculum (Ehrenberg); 1—3 — formy typowe; 4 — aberancja 2;
5, 6 — aberancja 3; 7 — aberancja 1; 8 — aberancja 4; 9—12 — Dictyocha fibula
Ehrenberg; 9—11 — formy typowe; 12 — forma aberantna; 13—14 — Corbi-
sema triacantha (Ehrenberg); 15, 16 — Mesocena elliptica Ehrenberg

emend. Deflandre; 17 — Mesocena apiculata (Schulz)
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mann 1901; Gemeinhardt 1930; Glezer 1966; Mandra 1958),
2. Hexagonal forms whose apical ring is supported by five and not Six
bars [Fig. 6 (4)/. Other factors are the same as of typical specimens.

3. Hexagonal forms with the apical ring divided into 2 pentagonal seg-
ments. Each of the latter is supported by three bars /Fig. 6 (5, 6)/. Ana-
logous forms were described as Dictyocha speculum Ehrenber g
form 1 by Tynan (1957). The same type of aberrance is also represen-
ted by specimens regarded as intermediate between the described species
and the genus Cannopilus (Proschkina-Lavrenko 1959), and by
specimens of D. speculum (Ehrenberg) var. cannopiloides (Prosch-
kina-Lavrenko), quoted by Glezer (1966).
4. Forms with seven radial spines, with a circular outline of the basal
body ring and of the apical ring /Fig. 6 (8)/. The two rings are connected
by 7 lbars. That form corresponds to D. speculum (Ehremnberg) var,
septentarius Ehrenberg (Lemmermann 1901; Gemeinhardt
1930; Glezer 1966).

Dictyocha fibule Ehrenberg
Fig. 6 (91—12)

Dictyocha fibula Ehrenberg; Lemmermann, 1901, p. 260, pl. 10,
Fig. 24; Gemeinhardt, 1930, p. 47, Fig. 39a; Proschkina-La-
vrenko, 1959, p. 152, tabl. 1, Figs. 4—6; Bachmann et al., 1963,
pp. 148—149, Taf. 17, fig. 21; Glezer, 1966, pp. 247—252, tabl. 13,
figs. 6—9, tabl. 14, figs. 1—9; Mandra, 1968, pp. 251—252, figs. 14—18.
Material: 7 specimens.
Description: The basal body ring is tetragonal, in the shape of
a rhomb; in some specimens it is somewhat rounded and has four radial
spines. Along the larger diameter of the rhomb there runs an apical
cross-bar, supported by four bars /Fig. 6 (9—11)/.
Dimensions: The longest diameter: 24—35 um, the shortest diameter:
20—30 pm; the length of the apical cross-bar: 9—18 um; the length of
spines: 8—20 um.
Variation and aberrances: The species is characterized by
a differentiated size of skeletons and radial spines, and by a variable
shape of the basal body ring. There have been found, as well, two
aberrant specimens with a completely reduced apical part /Fig. 6 (12)/.
They correspond with the definition of Dictyocha fibula Ehrenberg
fa. mesocenoides Deflandre /Bachmann et al, 1963/.
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Corbisema triacantha /Ehrenber g/
Fig. 6 (13, 14)

Dictyocha triacantha Ehrenberg; Lemmermann, 1901, Taf. 10,
fig. 18.

Corbisema triacantha /Ehrenberg/; Deflandre, 1950, p. 54;
Bachmaann et al, 1963, p. 151, Taf. 17, figs. 28—33.
Material: 4 specimens.

Description and dimensions: The basal body ring has a trian-
gular outline, somewhat rounded. Short radial spines appear on corners.
The apical part consists of three bars, converging towards the centre.
The length of side of the basal body ring is 18—22 pm. The species
resembles Corbisema trigona /Zittel/ Deflandre, distinguished in
the Miocene diatomites of Maryland by Tynan /1957, pp. 130—131,
pl. 1, Fig. 1, 2/.

Mesocena apiculata /Schulz/
Fig. 6 (17)

Mesocena apiculata /Schulz/; Tynan, 1957, p. 134, pl. 1, fig. 10;
Bachmann et al, 1963, p. 152, Taf. 19, Figs. 60—62.

Material: 2 specimens.

Description and dimensions: The basal body ring has a trian-
gular outline with two sides slightly convex. Very small radial spines
appear at apices. The length of sides amounts from 40 to 62 pm.

Mesocena elliptica Ehrenberg emend. Deflandre
Fig. 6 (15, 16)

Mesocena elliptica Ehrenberg emend. Deflandre; Bachmanmn
et al.,, 1963, pp. 1561, 152, Taf. 18, figs. 46, 53, Taf. 19, figs. 54—>59,
Taf. 21, Figs. 4—8; Glezer, 1966, pp. 283—285, Tab. 29, Figs. 1—T,
Tabl. 30, Figs. 1—5. |

Material: 3 specimens.

Description and dimensions: The skeleton consists of an oval
basal body ring with two very small radial spines. The longest diameter
aggregates about 43—53 um.
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STRESZCZENIE

W centralnej czesci Zagtebia Gornoslaskiego, w obrebie warstw Ktod-
nickich, zaliczonych do $rodkowego miocenu r(?pietgmﬁ M; — Karpatien)
wystepujg wkladki diatomitow (S. Alexandrowicz, 196%b). Utwo-
rzyly sie one w czasie krétkotrwatej ingresji morza (S. Alexandro-
wicz, 1963, 1969a). W diatomitach wystepuja cztery grupy mikroska-
mieniatosci: Diatomeae, Silicoflagellata, Ebridae i spikule gabek. Zespot
Silicoflagellata jest jednolity i malo zréznicowany, obejmuje on 6 ga-
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nkow. Dominujgcym jego skladnikiem jest gatunek Distephanus crux
hrenberg), ktérego udzial wynosi 90—95% zespotu.

Opisywany zesp6t Silicoflagellata wykazuje bardzo duze podobienstwo
o zespoldw opisanych z osadow miocenu na Morawach, w okolicy Wied-
nia oraz w Stanie Maryland w USA (Reh4dkova 1967, Bachmann
et al.,, 1963, Tynan 1957). Dominujgcy udzial form z gatunku D. crux
(Ehrenberg), przy nielicznym wystepowaniu przedstawicieli rodzaju
Dictyocha, moze wynika¢ z okreslonych warunkow klimatycznych (M a n-
dra 1969). Wszystkie cztery cytowane stanowiska lezg w strefie klimatu
‘umiarkowanego. Uwzglednienie wnioskéw, wyplywajgcych z badad nad
faung, florg i osadami polskiego miocenu, a takze z poréwnania zespotu
Silicoflagellata ze wspoélczesnymi zespotami tych mikroskamieniatosci
prowadzi do wniosku, ze temperatura morza miocenskiego w Zagltebiu
Goérnoslgskim nie przekraczata 20°C.

Szkieleciki Silicoflagellata wykazujg bardzo duzg zmienno$é budowy
i wielkosci. Ocena taksonomicznego znaczenia tej zmiennoéci wymaga
przeprowadzenia studiow biometrycznych i statystycznych. Badania takie
zostaly przeprowadzone na gatunku D. crux (Ehrenberg), ktory
w opisywanym materiale jest bardzo licznie reprezentowany. Definicje
rodzajow zostaly przyjete wedlug systematyki zestawionej przez L ip-
psa (1970). : -
Distephanus crux (Ehrenberg), tabl. 1, fig. 1—20. Okazy sg zgod-
ne z definicjg gatunku i z jego opisami, podanymi przez wielu autoréw.
Na podstawie zréznicowania ksztaltu pierScienia podstawowego (fig. 1)
i wynikow pomiaréw 336 okazéw mozna wyr6zni¢ dwie odmiany tego
gatunku: forma A — szkieleciki do$¢ duze z pierScieniem podstawowym
w ksztatcie rombu i z malym pierscieniem apikalnym (tabl. 1, fig. 1—4);
forma B — szkieleciki stosunkowo mate, o zaokrgglonym ksztalcie pier-
scienia podstawowego i z duzym pierScieniem apikalnym (tabl. 1, fig. 5—
9). Ilosciowo forma A obejmuje 67% populacji gatunku, forma B — 30%,
a pozostate 3% przypada na okazy o anomalnej budowie szkielecika.
Analiza biometryczna gatunku zostala przeprowadzona na podstawie
pomiarow 5 elementéw, oznaczonych symbolami: 1, s, p, m, n (fig. 1)
s, p, n,
I 1 m
tystyczne tych elementéw zostaty obliczone dla catego zbioru (P — 335
okaz6w), oraz dla podzbiorow obejmujgcych formy: A i B (A — 231 oka-
zo6w, B — 105 okazow).Wyniki przedstawione sg na tabeli 1. Rozklady
statystyczne pieciu badanych cech, zestawione oddzielnie dla formy A
i formy B sg zblizone do rozktadéw normalnych (fig. 2). Bardzo wyrazna
i statystycznie istotna zalezno§¢ zaznacza sie miedzy wielkosciami I i s
w obu podzbiorach. Wyraza sie ona wspoiczynnikami korelacji liniowej:
Ta=0,87; g = 0,90 (fig. 3 — I). Na wykresie ujmujgcym dwa wspol-
czynniki ilorazowe: s i p, punkty odpowiadajgce okazom dwdch wy-
-

i wspotezynnikow ilorazowych: Podstawowe wskazniki sta-

EEEE
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dzielonych odmian wyraznie sie rozdzielajg (fig. 3 — II). Réznice miedzy
odmianami A i B, obliczone wedtug wskaznikéw statystycznych: x i s sg
~ istotne dla wszystkich pieciu cech. A zatem wydzielone odmiany (forma
A i forma B) roznig sie od siebie istotnie, pod wzgledem wielkosci po-
szczegblnych elementow szkielecikow.

Analiza warto$ci znormalizowanych i wskaznikow Perkala po-
zwolita na ocene wartoséci diagnostycznej cech, stuzgcych do zroéznicowa-
nia populacji na podzbiory A i B. Roznica w wielko$ci tzw. ,,wspoiczyn-
nika przyrodniczego” Perkala (2) jest istotna jedynie dla cechy p
(wielkos$é pierscienia apikalnego) i przekracza ona warto$¢ krytyczna,
ktora wynosi 1,02 (tabela II). Cecha ta ma wiec decydujgce znaczenie
dla rozrézniania form A i B w obrebie gatunku D. crux (Ehrenberg).

Inny typ zmiennoéci populacji wyraza sie obecnoscig pojedynczych
okazoéw o nienormalnie wyksztatconych szkielecikach. Sa to formy abe-
rantne. W opisywanym materiale wydzielono dwa rodzaje aberancji:
,,aberancja I” — okazy o wymiarach wyraznie odbiegajgcych od wielkosci
érednich, ,aberancja II” — okazy o anomalnej budowie szkielecikéw.
Pierwszy rodzaj aberancji zostal wydzielony na podstawie analizy staty-
stycznej. Naleza tu okazy o cechach, ktérych wartosci znormalizowane
nie mieszczg sie w granicach & * 2s (a zatem z prawdopodobienstwem
99% nfie nalezg one do zbioru ogdlnego). Ocena indywidualnosci tych
form zostala przeprowadzona na podstawie ,krzywej ksztaltu” (fig. 4),
zdefiniowanej przez Jentys-Szaferowa (1959). Nalezg tu naste-
pujace formy aberantne:

I — 1. Formy wybitnie duze, o duzych wartosciach 1 i s, (fig. 5 (10, 11)).

I — 2. Formy o wybitnie duzym pierscieniu apikalnym, (fig. 5 (12)).

I — 3. Formy o nieréwnej diugosci kolcow radialnych, (fig. 5 (13)).

Drugi rodzaj aberancji obejmuje nastepujgce formy anomalne:

II — 1. Formy o pieciu beleczkach 1aczacych oba pierscienie, (fig. 5
(14—17)).

II — 2. Formy z przedmelornym okienkiem apikalnym, (fig. 5 (18)).

II — 3. Formy z trzema kolcami radialnymi, (fig. 5 (19)).

II — 4. Formy z trzema kolcami radialnymi i rozdzielonym okienkiem
apikalnym, (fig. 5 (20)).

Wymienione aberancje zastepujg wydzielenia taksonomiczne o randze

nizszej niz gatunlek' (podgatunek, varietas) opisywane przez réznych

autorow.

Distephanus speculum (Ehr e'n‘b erg), fig. 6 (1—8). Okazy sg zgodne

z definicjg gatunku i opisami cytowanymi przez wielu autor6w. W ba-

danym materiale wyr6zniono nastepujace formy aberantne:

1. Formy piecioboczne z piecioma kolcami radialnymi, (fig. 6 (7).

2. Fermy szeScioboczne z p1e'c1oma bielerczkarm interradialnymi, (f1g 6

(D)
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' 3. Formy szeScioboczne z rozdzielonym pier§cieniem apikalnym, (fig. 6
(5, 6)).

4, Formy z siedmioma kolcami radialnymi (fig. 6 (8)).

Dictyocha fibule Ehrenberg, fig. 6 (9—12)). Okazy sg zgodne

z definicjg gatunku, o zréznicowanej wielkosci, fig. 6 (2—11). Wystepuja

tez formy aberantne o zredukowanej czesci apikalnej, fig. 6 (12).

Corbisema triacantha (Ehrenberg), fig. 6 (13, 14). Okazy s3 zgodne

z definicjg gatunku i z opisami cytowanymi w literaturze.

Mesocena apiculata (Schulz), fig. 6 (17). Okazy nie odbiegajg od

form typowych, opisywanych przez roéznych autorow.

Mesocena elliptica Ehrenberg emend. Deflandre, fig. 6 (15,

16). Okazy odpowiadajg definicji gatunku i jego opisom.
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