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PART 1II*

Abstract. — Corals with horse-shoe dissepiments and resting on them trabecular fans,
formerly included by the writer in ithe subfamily Pachyphyllinae Stumm, are now
referred to the family Thamnophyllidae Soshkina. The systematic division of this
family is given. An amalysis of correlation between the number of septa and the
diameter of calice or of tabularium (n/d or n/t) in genera Thamnophyllum Penecke,
Macgeea Webster, Pexiphyllum Walther and Pachyphyllum Edward & Haime has
made possible the determination of the range of individual variability and the
elucidation of evolutionary tendencies within the gquoted genera. The coefficient of
correlation for particular species is of diagnostic value and may constitute their
stratigraphical index. It has been established that species previously described and
referred (Rézkowska, 1953, 1956) to the genera ~Pseudoacervularia Schliiter -and
Pachyphyllum Edwards & Haime should be assigned to genus Pachyphyllum.
Within this genus four groups of species, with peculiar, similar coefficients of
correlation, should be differentiated. Conclusions concerning speciation have been
deduced from biometrical treatment and from ontogenic and monphological studies.
A description is given of the phyletic and chronological evolution of Thamnophylli-
dae. In addition to material from the Holy Cross Mts. specimens collected at
Debnik and in the Sudeten were used by the woiter for the present work.

INTRODUCTION

The taxonomy of Paleozoic corals has not, thus far, been adequately
established. Different systematics are adapted by various authors, based
on their own taxonomic criteria. The morphology of corals, however,
ought not to be regarded as the only adequate taxonomic criterion, since
forms belonging to distant phyletic lines may, in consequence of
convergence, produce similarities of structure. Microstructure should be
made the main basis here as it is closely connected with the mechanism

* Part I. ,Pachyphyllinae from the Middle Devonian of the Holy Cross Mts.”
was published in 1956, vol..I, No. 4 of Acte Palaeont. Pol.
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of excrelion by the polyp of exoskeletal parts (A. Schouppé, 1956). Coral-
lites commonly known under the name of Pachyphyllinae have a most
peculiar microstructure, by E. D. Soshkina (1949) called hexacoralloid,
since in these forms, as in Hexacoralla, the trabeculae have a fan-like
arrangement. Horse shoe dissepiments being the base of their line of
divergence, the distal edge of septa is arched, with strongest convexity
above the horse-shoe line. The arrangement of trabecular granules on
septa resembles that in Hexacoralla as the granules are parallel to the
distal edge of septum. Septa protrude beyond the pseudotheca as ,,costae‘.
From the outside they are masked by a thin epitheca, which, however,
does not reach to the edge of calyx, but terminates somewhat lower.
The body of the polyp must have, therefore, been overhanging the calyx
on the outside. Simple and colonial forms are always provided with
a talon for attachment. This is a feature common in the Tetracorals. In
Protomacgeea dobruchnensis Rézk. which is a small and primitive form,
the writer has nevertheless observed the presence of a pedicil so common
in Hexacoralla. And yet Thamnophyllidae are typical Telracorals whose
ontogeny is characterised by numerical increase of septa and by bilateral
symmetry peculiar to this group. This is markedly strong in some
genera, particularly so in youthful stages when the cardinal septum is
remarkably long or short, while the fossula has a prominent outline.

The hexacoralloid structure authorises the establishment for this
tetracoral group of a separate systematic unit distinguished by
exceptional progressiveness. Most likely it is not an accidental
occurrence, but mey possibly suggest a latent evolutionary potentiality
in this group of Tetracorals. The writer believes this fact to support the
hypothesis that Hexacorals have a direct genetic connection with
Tetracorals. -

This morphology, quite unusual for Tetracorals, has attracted the
attention of a number of students who have stressed its peculiar features
without, however, bringing them into the systematics of this group. It
is only during the last few years that some authors have expressed the
opinion that this group ought to be placed in a separate systematic unit-
Soshkina (1941) united forms having a hexacoralloid structure and
horse-shoe dissepiments into the family of Thamnophyllidae which
included the genera Thamnophyllum Penecke, Macgeea Webster,
Synaptophyllum Simpson and Pachyphyllum E. & H. In 1954 this writer
took a step further in establishing a "group‘ of Thamnophyllida Soshkina
with one family, Thamnophyllidae Soshkina, only. The exceptional
position occupied by this group of species is also stressed by Schouppé*

1 Prof. Dr A. v. Schouppé of Miinster wrote to the author in 1956 that his studies
an the genotype of Phillipsastraea hennchi Lonsdale enabled him to ascertain the
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(1956) who strongly advises its separation as a distinct systematic unit
in opposition to other Tetracoral groups.

Two groups may be differentiated among forms having more or less
symmetrical trabecular fans:

1) forms without horse-shoe dissepiments, e.g. Ceratophyllum Giirich,
Haplothecia Frech, and

2) forms with horse-shoe dissepiments, e.g. Thamnophyllum Penecke,
Synaptophyllum Simpson, Macgeea Webster, Pachyphyllum Edwards &
Haime, Pexiphyllum Walther. In this group are, thus, assembled the ge-
nera which the present writer has so far included into the subfamily
Pachyphyllinae Stumm, while Soshkina and Schouppé have referred
them to the family Thamnophyllidae Soshkina. The name of the sub-
family Pachyphyllinae Stumm, 1949, used by the present writer in her
papers published in 1953 and 1956, thus becomes obsolete. The family
Thamnophyllidae Soshkina into which the writer now includes all genera
with symmetrically arranged trabecular fans and rows of horse-shoe
dissepiments, is here divided into two subfamilies, viz. Thamnophyllinae
mihi and Macgeeinae mihi. The subfamily Thamnophyllinae essentially
includes colonial forms displaying the pattern of phacelloid or massive
colonies with indistinct bilateral symmetry. The subfamily Macgeeinae
represents simple forms. Budding is here extremely rare and there is
no ,massive colony‘ stage, while bilateral symmetry 1is distinct
throughout the ontogeny. Each of these subfamilies links several
mutually related species. The classification of the family
Thamnophyllidae' is therefore as follows:

Family Thamnophyllidae Soshkina, 1941

Subfamily Thamnophyllinae mihi
Genus Thamnophyllum Penecke, 1894
Synaptophyllum Simpson, 1900, emend. Rézkowska, 1953
»  Pachyphyllum Edwards & Haime, 1850.
Subfamily Macgeeinae mihi
Genus Protomacgeea Rézkowska, 1956
Macgeea Webster, 1889
Pexiphyllum Walther, 1928, emend. mihi.

kel

3y

»

Out of the above quoted genera, Trapezophyllum Etheridge, 1899, is
the only one thus far never recorded in Poland. It has been described

_ ’

presence in this species of horse-shoe dissepiments. Hence, Phillipsastraea d’Orbi-
gny and Pachyphyllum Edwards & Haime would apparently be synonymous.
Sincere thanks are due to Professor Schouppé for this interesting information.
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from the Lower Devonian and Eifelian of Australia and recently from
the Eifelian of the Rhine Province (A. Glinski, 1955).

In the text and explanations of tables and figures the following symbols
are used: ¢ — class, n — number of septa, d — diameter of calyx, Mn —
arithmetic mean of septa in classes, Md — arithmetic mean of diameters
in classes, Mc — correlation coefficient of classes, Ms — correlation
coefficient of species.

*

The author wishes to express her heartiest thanks to Professor Dr.
Roman Koziowski of the Warsaw University for constructive criticism
and advice given on the manuscript and for helpful discussion of the
general problems involved. Special thanks are tendered to Mrs. J. Grusz-
czynska for the execution of the graphs and drawings from photographs
of the thin sections, and to Mrs. J. Humnicka for the pains taken in doing
the English translation of the present paper.

VARIATIONS OF SPECIFIC CHARACTERS WITHIN GE‘NUS
THAMNOPHYLLUM PENECKE

The variability of corals belonging to the Thamnophyllidae is strong
but fits into the structural scheme characteristic of the particular

Fig. 1. — Thamnophyllum kunthi (Dames), topotype.

Mokrzeszéw, Upper Frasnian. Longitudinal section: A of

specimen with closely spaced complete tabulae, B of
specimen with widely spaced and incomplete tabulae.

systematic unit. Strongest variability is observed in the pattern of tabulae
as is clearly shown in two specimens of Thamnophyllum kunthi (Dames)
from the Upper Frasnian in Mokrzeszow, figured in fig. 1 A, B. Closely



DEVONIAN THAMNOPHYLLIDAE IN POLAND 85

aligned, parallel, complete tabulae occur here along with distant, irregular
and incomplete ones. Dissepiments and septa are less variable, while
microstructure is the most constant feature. Number of septa in relation
to the corresponding diameter of calyx (n/d ratio) is a diagnostic specific
and subspecific feature. Every correlation, however, is subject to.
fluctuation and changes with the age of the individual. This can be
distinctly seen in variation curves plotted on measurements of individuals
belonging to one population. It is difficult to ascertain correlation changes
dependent on ontogenic stages by studying them on a single fossil corallite
only. Hence the n/d correlation data must be based on individuals of whole
populations in different ontogenic stages. The mean values here will
approach those of increase correlation of one individual. The term “increase
correlation” was introduced by H. Kldhn (1920, p. 25-26), whose methods
were given the preference by the present writer in her statistical
treatment. The variability of fossil corals by means of biometrical analysis
has so far been studied by R. Richter (1916) in the case of Calceola sandalina
L. and by K. G. Voynovskiy-Kriger (1956). The latter author, when
inquiring into the ontogeny of Paleozoic corals, has also ‘taken account of
both the n/d and a/d correlations, viz. the relation of the distance between
septa to the diameter of calyx.

Variations of quantitative churacters :
in Thamnophyllum koztowskii R6zk.

In corals the soundest basis for biometrical analysis of variability is
provided by the correlation between number of septa and diameter of
calyx (n/d) since these values are most susceptible to numerical represen-
tation. For this purpose auxiliary tables (table 1) have been drawn up,
subdividing the diameters of calices into classes of 1 mm distance each,
measured with accuracy of 0.1 mm. Such a table cnables the Mec
correlation coefficient of classes to be calculated on the relation of the
arithmetical mean of the number of septa and the diameter of calyx with
respect to every class. The mean class coefficient of Mcl-Mcex correlation
constitutes a constant and diagnostic value. It is the correlation coefficient
of species, viz. Ms.

The first correlation studied by the present writer was that of
mentioned features in Thamnophyllum koztowskii. The correlation for
the population from Sitkéwka and that for the Wietrznia specimens — both
from the Lower Frasnian — were calculated independently.

Table 1 specified measurements for 97 Wietrznia specimens. The range
of diameters varies from 5 to 15 mm. There are from 16 to 29 major septa.
The greatest number of variants is found in class Md6- The mean number
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of septa (Mn6) is 23. The mean values of septa are in extrabold. The line
which joins these mean Mnl-10 is oblique and nearly rectilinear thus

resembling the line which represents correlation of ontogenic increase
(Kléhn, 1920).

Table 1
Correlation between number of septa and diameter of calyx in Thamnophyllum
koztowskii Rozk. from the Lower Frasnian in Wietrznia

Diameter of calyx

Mdl-10 |
G0 | Md1 | Md2 | Md3 | Md4 | Md5 | Md6 | Md7 | Md8 | Md9 | Md10

5.5 6.5 7.5 8.5 9.5 105 | 11.5 | 12,5 | 135 | 145

Number of
major septa

16 2 3
17 1
18 1 2
19
20
21
22
23
24 1
25
26
27
28

~ 8 N =
o N s N
—_ w U1 = =
[\500\050’:90»-‘
- w W w
L

Total: 4 7 | 6 | 15 ‘ 15 | 24 | 11 7 6 2

97 specimens

Numerical data resulting from table 1 are as follows (table 3): row 1 —
specifies data for classes ¢l1-c¢10; row 2 — those of the relation between the
mean number of septa and the mean diameter of calyx for every class;
row 3 — results of calculated correlation constituting the class coefficient
of correlation Mcl-Mcl10. Finally the correlation coefficient of species Ms
for the Wietrznia Thamnophyllum kozlowskii is given.

In the case of Th. kozlowskii from Sitkoéwka, represented by 148 spe-
cimens, correlation table 2 shows similar values. Range of diameters is
from 5 to 16, while that of the number of septa is slightly higher being 14
'to 32. The maximum number of frequents is noted in class 6, where the
mean number of septa is 24. This figure exceeds by one the mean number
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Table

Correlation between number of septa and diameter of calyx in Thamnophyllum koz-
towskii RoOzKk. from the Lower Frasnian in Sitkéwka

2

81

Diameter of calyx
(Mdi—11)
in mm

Number of
major sepia

Mdl
5.5

Md2
6.5

Md3
7.5

Md4
8.5

Md5
9.5

Md6
10.5

Md7
115

Mds
12.5

Md9
13.5

Md10
14.5

Mdl1l
15.5

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

DV o e

— =
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Total:

13

21

21

37

22

10

148 specimens

Table 3

Numerical data of class correlation coefficients for Thamnophyllum koztowskii Rozk.
from the Lower Frasnian in Wietrznia

Classes cl c2 c3 c4 c5 c6 c7 c8 c9 clo

16 17 19 20 22 23 24 25 26 27

Mn/Md - — — — — | —— | T\ | —Z | —

5.5 6.5 7,5 8.5 95 | 105 | 115 | 125 | 13.5 | 145

Mcl-Mcl0 2.9 2.6 2.5 2.4 2.3 2.2 2 2 19 | 18
Ms kozlowskii, Wietrznia = 2.28
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of major septa in Wietrznia specimens. Correlation coefficients calculated
for the different classes on table 2 are as follows:

Table 4
Numerical data of class correlation coefficients for Thamnophyllum koztowskii

Rézk. from the Lower Frasnian in Sitkowka

c5 c6 | c7 c8 | 9

' [
_ 22 | 23 | 24 i'25 26“‘ 27 | 28 | 30
55 | 65 | 75 | 85 | 95 105 | 115 125 135 | 145 | 155

Mcl1-Mcll 27 | 2.6 2.6 2.6 | 24 2.3

2.2 | 2.1 | 2 1.9 | 1.9

Ms koztowskii, Sitkowka = 2.30.

These data show the correlation coefficient of species for specimens of
Th. kozlowskii from the localities of Wietfznia'and Sitkoéwka to be virtually
identical though the specimens belong to somewhat different facies,
namely:

Ms
Th. koztowskii (Wietrznia) from a near-reef facies 2.28
Th. koztowskii (Sitkéwka) from a reef built by Tabulata and Tetracoralla’ = 2.30

Graphs of correlation coefficients for specimens of Thamnophyllum
koztowskii collected-from these two localities are plotted in fig. 2. The
curves run very close, are of similar character and intersect in young
stages. The difference in distance of both lines, equivalent to approx. one
major septum, suggests that the Wietrznia specimens may be of a slightly
younger geological age as will be seen from fig. 3. The variants converge
in the proximity of the line of correlation, but their variations range is
different. The course of graphs and the arrangement of-variants indicate
that both assemblages are conspecific, but that most likely they are
referable to somewhat different stratigraphical zones. '

Variations of quantitative characters in other species

of genus Thamnbphyllum Penecke

The following seven species and subspecies of genus Thamnophyllum
have been recorded (1953, 1956) by the writer from Devonian beds of
Poland:
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23+
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19

O
F M.kozlowshii, Sithowka o2
I7( ° ° M. kozlowskii, Wietrznia - ="~
15
| o 00
| | I | ] ! 1 1 | ] |
6.5 8.5 10.5 12.5 4.5 165 d
Fig. 2. — Thamnophyllum kozlowskii RoOzk. Graph of

correlation curves n/d.(relation of number of major septa (I)
to diameter of calices, in mm). Continuous line — for Lower
Frasnian specimens from Sitkéwka; variants marked by

empty circles. Interrupted line — for Wietrznia specimens;
variants marked by dots. Numerical data given in tables
3 and 4.

Upper Frasnian: Th. kunthi (Dames)

Middle " Th. koztowskii superius Rozk.?
Lower ’ Th. koztowskii Rozk.
Givetian: Th. caespitosum {(Goldfuss)

Th. trigemme pajchelae Rozk.
Th. trigemme (Quenstedt)
Th. skalense Rozk.

2 The Middle Frasnian form from the Holy Cross Mts., in 1953 referred by this
writer to Th. monozonatum Soshkina, is not identical with the Ural species, since
it does not display lateral budding; its variation curve is practically the same as
that of the ancestral form Th. kozlowskii. The present writer regards it, therefore,
as a mutation of the latter species.
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Results of calculations and measurements are specified in table 5,
separately for every one of these forms, as above for Th. kozlowskii.
The following conclusions may be drawn on these numerical data

(fig. 3):

nl
29+
27+
25+
23 |
21+
19
I
L Th. skalenze
Th. trigemme  — — = —~—
17 Th.tr.pajchelae rrsmmnrn
Th.caespitosum ooococoonoooo
Th.kozlowskii ~——m——
| Th.k.superius r———r——
15 Th.kunthi Ty
13r
Y 1 N N 1 N L 1 3 1 1 i
VA] 4.5 6.5 85 10.5 12.5 45 d
Fig. 3. — Graph of correlation curves n/d of some Thamnophyllum
species from the Middle and Upper Devonian of Poland. Numbers of
major septa — on ordinate, diameters of calices — on abscissa, in

mm. Numerical data given in table 5.

a) The range of variation in number of septa is limited, there being
12 to 30 major septa. Species with greatest range of variation are most
plastic, namely the Givetian Th. trigemme and the Frasnian Th.
kozlowskii. In dwarfed species this range is very small (Th. trigemme
pajchelae, Th. kunthi);
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b) Class coefficients of correlation are higher in Givetian forms,
being markedly lower in the Frasnian specimens as shown here below:

Frasnian: Th. koztowskii = 28-1.9
Givetian: Th. trigemme = 5.0-2.7
Th. skalense = 48-30

Upon comparing the various n/d correlations it is to be noted that
during ontogenic evolution and phylogeny of Thamnophyllum the
number of septa increases at a smaller rate than the diameter of calices
(negative allometry). In consequence, the proportions in classes are
reduced. Negative growth allometry in relation to number of septa is
thus an evolutionary trend in genus Thamnophyllum and a characteristic
generic feature;

¢) The above conclusion is also confirmed by data of correlation
coefficients for the different species according to their stratigraphical
age. Specimens of these species have namely been collected from
a sequence of layers:

Ms

Frasnian: Th. kozlowskii superius = 220
Th. koztowskii (from Sitkowka) = 2.30

Givetian: Th. caespitosum = 3.17
Th. trigemme = 342

Th. skalense = 3.64

The above quoted values may, therefore, be a useful stratigraphical
index since the correlation coefficient of Givetian species has a value
exceeding three, while that of the Frasnian species is only slightly
higher than two. It is easy to note that the correlation value decreases
in species of Thamnophyllum occurring in successive Givetian and
Frasnian layers. Hence the inference that the value of correlation n/d
is foremost a function of time;

d) The dwarfed forms Th- trigemme pajchelae and Th. kunthi have
not been included among those spzecified above in paragraph c). The
subspecies Th. trigemme pajchelae, although one of the youngest
Givetian representatives of genus Thamnophyllum and pene-
contemporaneous with Th. trigemme, shows a high correlation
coefficient (3.60) nearest to that of Th. skalense, the oldest Middle
Givetian form (Ms = 3.64). Similarly, Th. kunthi, the youngest species
from the Upper Frasnian of Mokrzeszéw, also displays a high
correlation coefficient (Ms = 3.70). Both these dwarfed forms which have
probably lived under unfavourable environmental conditions thus show
a certain regression in relation to Th. skalense, a more primitive form,;



Table

5

Constant biometrical data in respect to various species of Thamnophyllum

a. _Thamnophyllum skalense — 67 measured specimens

Classes cl c2 c3 c4 cd c6 c
12 14 16.7 20 21.6 23.4 : 24.6
Mn/Md : —— = = === =
2.5 3.5 4.5 5.5 6.5 _ 7.5 8.5
Mcl—Mc7 4.8 4 3.7 3.6 3.3 3.1 3
Number of specimens
in per cent figures 2 8 18 34 16 10 12
Ms skalense = 3.64
b. Thaemnophyllum trigemme — 109 measured specimens
Classes cl c2 i c3 c4 c5 | cb c? | c8
16 18 19.6 314 232 24.3 ‘ 26 5 | 28
Mn/Md e I (-
3.5 4.5 5.5 6.5 | 7.5 ‘ 8.5 9.5 ‘ 10.5
Mcl—Mc8 5 4 ‘ 3.6 33 | 3 | 3 ‘ 2.8 2.7
Number of specimens ‘ ‘ ‘ .
in per cent figures 1 3 | 6 16 | 36 | 21 | 9 | 7
Ms trigemme = 3.42
¢. Thamnophyllum caespitosum = 15 measured specimens
Classes cl | c2 | c3 c4 ch c6
oM 14 ‘ | 17.3 20 ‘ 225
n/ : 3.5 5.5 6.5 8.5
Mc1—Mc6 4 | (3.5 3.1 3 (2.8) ‘ 2.6

Ms caespitosum = 3.17

6
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d. Thamnophyllum trigemme pajchelese — 76 measured specimens ) (Table 5-continued)
Classes cl c2 | c3 ‘ c4 ch c6 | c7
12 ' 14.5 16.4 19.4 22.2 22.7 24
Mn/Md I s —~ ===
2.5 3.5 4.5 5.5 6.5 7.5 8.5
Mcl—Mc7 4.8 4.1 3.6 3.5 3.4 ' 3.0 2.8
Number of specimens - i
in per cent figures | 3 30 40 14 7 1
' Ms pajchelae = 3.60
e. Thamnophyllum koztowskii, Sitkowka — 148 measured specimens
 Classes _' el '|__cz ) I e3 ¢4 | o5 | 6 ; e | 8 |__c9_ _I_CM Ccll
. 15.5 17.5 20 | 22 22.5 24.4 25 26.8 27 | 284 30
Mn/Md e | - | - : — | - o = || - :
| 5.5 6.5 7.5 | 8.5 9.5 . 10.5 l 11.5 12.5 I 13.5 | 14.5 15.5
Mcl—Mell | 2.8 2.8 2.7 2.6 2.4 l 2.3 2.2 2.1 20 | 1.9 1.9
R 0. = | R = ekl I e M o LT | S (S it
Number of spec1mens | |
in.per cent figures | 2 | 4.7 | 9 . 14 | 15 | 25: | 16 7 3.2 | 3.3 1.3
- Ms koztowskii = 2.30
f. Thamnophyllum koztowskii superius — 85 measured specimens
Classes i | cl L __c2 | c3 | c4 | c5 | c6 ' c7 i c8 : c9 | c10_|_ cll
y | 13 14.5 15.4 18.1 20 217 | 223 23. 6 24 5 26
Mn/Md | Sl i | = : = E ) | ] _
| 45 55 | 6.5 7.5 8.5 95 | 105 [ 115 | 12 5 13 5 14.5
. Mcl—-Mecll 2.7 2.6 24 | 24 3 23 | 21 | 2 | 19 | 18 | 18
Number of specimens | | ’
in per cent figures | 1 | 2.1 11 13 18 | 19 / 20 6 7 1.2

. Ms superius = 2.20
g. Thamnophyllum kunthi — 40 measured specimens

Classes ' | cl | c2 | c3 _c4 )
‘ 12 13 15 16.2
Mn/Md = —_— —
. | 2.5 3.5 4.5 5.5
= _’ > S ———— == =
Mci—Mc4 | 4.8 3.7 3.3 3

Ms kunthi = 3.70

ANVTIOd NI IVAITIZHJONWVHI NVINOAHZA
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e) It has been ascertained that correlation coefficient in species of
Thamnophyllum decreases in forms belonging to a younger geological
period. This phenomenon 1is clearly illustrated by table 6, where
Thamnophyllum species are arranged in chronological order. Every
species has a different number of septa with a 6 mm diameter of calyx.
Middle Givetian species are multiseptal (22 and 21 major septa), Th.
caespitosum being somewhat younger, hence with a smaller number of
septa (20). Here a stratigraphical gap follows. If Upper Givetian specimens
had been available, species with 19 and 18 septa would most likely have
been found. Frasnian species occurring above this gap are mesoseptal
(Voynovskiy-Kriger, 1956). At a 6 mm diameter of calyx the Lower
Frasnian forms have 17 septa, while the Middle Frasnian have 15. Data
specified in the below given table confirm the supposition that in
representatives of genus Thamnophyllum the number of septa decreases
along with their geological age for a given diameter of calyx. This
phenomenon is due to negative allometry in relation to septa prevailing
in Thamnophyllum.

Table 6
Number of septa in Thamnophyllum with 6 mm diameter of calyx

Number of major septa
15 | 16 | 17 [ 18 | 19 | 20 | 21 | 22 |

Species Age

|
Th. kozlowskii ‘
superius [+ | | Middle Frasnian
Th. koztowskii ‘ ' \ |
(Sitkéwka) | = Lower "
| Upper Givetian
Th. caespitosum | | + Middle " (top)
Th. trigemme | ‘ [ + " »
Th. skalense | + , ,, (bottom)

Graphs have been plotted in respect to Thamnophyllum species
(fig. 3), based on the correlation table. Every curve passes through mean
septal values Mn and the corresponding diameters of calices Md. The
following conclusions may be deducted from the pattern of these
curves:

1. Young corallites display similar correlation curves, converging
with but few exceptions into a class with diameter at 2.5 mm. The young
ontogenic stages of Givetian and Frasnian species show resemblances of
numerical data which suggests their monophyletic descent. Their
successive occurrence characterises them as historical species;

2. During later evolution distinct, fan-like deviation of correlation
curves is noted. Givetian species in which septa are most numerous, are
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placed furthermost to the left and in the proximity of the Y axis. In the
phylogeny of species the diameter of calices augments conspicuously
while the increase of the number of septa is disproportionately less
Frasnian forms occupy the right sector of the graph;

3. Correlation curves are almost rectilinear, hence they represent
the natural growth line. Occasional deviations may, perhaps, be due to
the inadequacy of material since individual wvariations do not
compensate;

4. Curves for Th. skalense and Th. trigemme are markedly similar
and intersecting, they thus indicate the close relationship and short
geological gap separating these two species. Th. trigemme pajchelae
comes nearest to Th- skalense as is also suggested by its correlation
coefficient. Additional graphs in respect of geologically younger species
are more widely spaced. The Middle Frasnian mutation Th. koztowskii
superius n. mut. is separated from the ancestral form by a distance of
approx. two major septa. The correlation line for Th. kozlowskii from
Wietrznia would run at mid-distance between these two.

Graphs of biometrical data are thus seen to illustrate the gradual
evolution of historical species.

Objectiveness of species in genus
Thamnophyllum Penecke

Should the type of budding be accepted as the sole specific criterion,
two species only could be differentiated within genus Thamnophyllum:
type 1 would include forms with parricidal budding, such as Th.
trigemme, Th. trigemme pajchelae, Th. skalense, Th. kozlowskii, Th.
kozlowskii superius, and type 2 — forms with the less frequent lateral
budding, such as Th. caespitosum, Th. kunthi. In addition to the type of
budding, other features are accepted by authors as diagnostic for
Thamnophyllum, viz. morphological characters and coefficient of
correlation. Several species and subspecies may on these grounds be
differentiated from the available Polish material. Variation curves
plotted for these forms confirm the sound separation of these systematic
units (fig. 4). Correlations n/d are arranged along axis X, the per
cent number of variants along the Y axis. One-top curves are obtained
for all species and subspecies; Th. skalense and Th. trigemine are
distinctly separated. Bases of curves for Givetian forms partly fit into
one another, while the Frasnian Th. kozlowskii is almost entirely
separated from them. Its descendant, Th. kozlowskii superius, shares
nearly the same area with the ancestral species, the summits, however,
of these two forms are separated. The following conclusions may be
deducted from the pattern of curves:
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1) Specific evolution was gradual and linked with the geological
range; .
2) Al variation curves have the same character and partly fit into
one another indicating near relationship of species displaying the same
evolutionary trends;

Q@
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Fig. 4. — Curve of correlation n/d for several

Thamnophyllum species. Percentage number of coral-

lites — on ordinate, n/d correlation — on abscissa.

in mm.

3) There is a distinct gap in connection with the lack of
Thamnophyllum from Upper Givetian beds, since the Middle Givetian
Th. trigemme 1is clearly separated from the Lower Frasnian Th.
koztowskii;

4) Curves for the particular species are aligned in historical
succession and indicate the successive evolution of species.

Th. caespitosum has been disregarded in graphs owing to scarcity of
material.

On the other hand, the regressive forms Th. trigemme pajchelae and
‘Th. kunthi have almost identical correlation coefficients as. Th. skalense.
The summits of their curves are in the same class with Th. skalense
which is the most primitive form in our collection (fig. 5).

Problem of removal of septa

K. Voynovskiy-Kriger (1956) has recently stressed the fact that
during the juvenile stage the septa of corallites are- very -elose. They
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remove along with the ontogenic age of the individual since the gradient
of septal growth changes too. The gradient here means the rate of the
increase or decrease of the number of septa in relation to the diameter of
calyx. The distance between two major septa was measured by taking
the intersection of the trabecular line with the outer wall of the horse-

1.5 Th.trigemme ————
Th. kozlowskii ——

i Th.k. superius =
1.3
(A
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/
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/
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’
/
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2.5 4.5 6.5 85 10.5 125d

Fig. 6. — Graph of correlation a/d (relation of the distance

of major septa to calicular diameter) in several

Thamnophyllum species. Interseptal distance — on ordi-
nate, diameters of calices — on abscissa, in mm.

shoe dissepiment (fig. 6) as the stable point. The correlation between
the distance of septa and the diameter of calyx (a/d) is not constant,
but changes too during phylogeny, as is illustrated by fig. 6. The
graphs here show a pattern reversed to that of the corresponding graphs
in fig. 3, which represents lines of correlation n/d. In graphs showing
the a/d correlation, Th. trigemme — the oldest species, is nearest to the
X axis, while the youngest — Th. koztowskii superius, is the one most
distant from this axis. The slight septal distance in immature stages,
gradually increasing together with individual age, is also conspicuous.
When the same diameter is taken, for instance that of 8.5 mm, the septal
distance is as follows:
Th. trigemme 0.95 mm

Th. koztowskii = 110
Th. koztowskii superius 1.15 ,,
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Hence, the a/d correlation is the ontogenic index for individuals, while
it will also be a useful stratigraphical index, when the same diameter is
being considered, since the a/d value also constitutes the function of
geological age.

Morphological changes in ontogeny

Ontogenic changes in representatives of genus Thamnophyllum have
not been satisfactorily investigated since the proximal end in phacelloid
colonies is very rarely preserved. In the youngest stage polyps produce
a talon as a means of attachment, preferably to
a tabulate corallite. The talon is placed along the
cardinal septum, less frequently laterally. The
»talon stage’ has been ascertained by the writer
(1956) in several species, that in Th. skalense being
the earliest and the most conspicuous (fig. 7), those
in Th. trigemme and Th. trigemme pajchelae later.
In the youngest ,skalense stage the corallite is
with a diameter of 1.5 to 2 mm (without the talon)
and has 12 major septa. The symmetry of the
interior of calyx is then radial, that within the
talon being bilateral. The free cardinal septum _
rests as if in a groove produced by the pinnately f;éiigﬁ:eq‘h}ggzﬁ?phgégy
arranged neighbouring septa. With diameter of Middle Givetian. Early
2.5 mm the talon is already lacking, while septa ?n(f;’fs&};l ’éfgfﬁn‘?tifel‘g
are arranged with distinct radial symmetry. after Rozkowska, 1956,

The above leads to the inference that ontogenic fig. 29).
development in thus far described species is
uniform and fixed. Prominent conservatism prevails here contrary to
the ontogeny of thus far studied numerous representatives of
Macgeea.

All species of genus Thamnophyllum produce dendritic or fasciculate
colonies. The buds proceed either from the interior of the calyx, between
the septa (,intraseptal’, Wells, 1955), or on the periphery of the calyx
(,,extraseptal”, Wells, 1955). The former of these modes of budding
prevails in Thamnophyllum and is called parricidal budding. The latter
is an apparently recessive feature and occurs more rarely (fig- 8). In both
cases the buds are in their youth connected by the dissepimental tissue
external to the horse-shoe dissepiments. In parricidal budding certain
progress in development may be noted in geologically younger forms.
The number of buds increases: Th. skalense has one or two parricidal
buds, Th. trigemme has three — as is suggested by its very name. It is
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not known whether the budding process is repeated more than once
within a Th. trigemme colony. In the subspecies Th. trigemme pajchelae
three or four buds are simultaneously produced, occasionally five. The
most ramifying form is
that of Th. koztowskii, in
which five buds are the
rule. This budding process
is repeated several times

Fig. 8 — Thamnophyllum
caespitosum (Goldt)), -
Skaty, Middle Givetian.

Dissepimental “caenoge- C oz o
netic’[’J tissue betwgen Fig. 9. — Thamnophyllum koztowskii R6zk. Sitkowka,

lateral buds, X 4 (after Lower Frasnian. Fasciculate colony with repeated
Rozkowska, 1956, fig. 30). parricidal budding, X 0.6.

producing a fasciculate colony (fig. 9). In mature
corallites variability is moderately strong, but
does not transgress the characteristic plan of
structure. The change does not involve one feature
only, but a whole complex of them and distinct
interrelations of the skeletal elements are readily
observable, e. g. in Thamnophyllum trigemme sep-
ta are thin, horse- shoe dissepiments thin-walled, _ ‘
tabulae rather far spaced. Similar structure cha- Efn lk?;n?hiﬂé‘;”nﬁ’;‘s’;‘?ﬁ}fé‘_

racterises Th. caespitosum, while Th. skalense krzeszOw, Upper Fras-
nian. Transverse section

and Th. koztowskiidigplay a different morphology. of topotype.
Their various skeletal elements such as septa and
horse-shoe dissepiments — hence the pseudotheca too — are strongly

thickened by a stereome deposit. In spite of similarity in structural fea-
tures, the quoted species are distinctly differentiated, either by another
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type of budding (Th. caespitosum is with lateral budding, Th. trigemme
with parricidal), or by greater number of buds (Th. skalense with one or two
buds, Th. kozlowskii not unfrequently with as many as five buds). In
regressive species such as Th. trigemme pajchelae and Th. kunthi, calices
are similar, minute, tabulae mostly complete but septa short in Th. tri-
gemme pajchelae, while in Th. kunthi long and nearly contiguous in the
axial part of the corallite (fig. 10). The mode of budding differs too, being
parricidal in the former species and lateral in Th. kunthi.

Diagnostic features in genus Thamnophyllum Penecke

Representatives of this genus occur in Devonian beds of Poland from
the Middle Eifelian through Upper Frasnian. Thus far they have not
been recorded by the writer from the Famennian. Penecke’s diagnosis
(1897) of Thamnophyllum was based on a most primitive species, such as
the genotype of Th. stachei Pen. Hence the generic definition was not
quite complete. The writer’s observations have enabled her to make this
diagnosis more complete, viz.: Corals always colonial, either fasciculate
or dendritic, producing mostly parricidal buds, less often peripheral, in
principle coated by an epitheca which, however, does not extend to the
margin of calyx; talon present in immature ontogeny too; symmetry
bilateral; septa spindle-shaped, amplexoid, only occasionally attaining
to the axis, always lamellar, made up of trabecular fans resting on
horse-shoe dissepiments; they protrude beyond the pseudotheca as
»costae. One row of flat dissepiments adjacent to the epitheca, along
with a row of horse-shoe dissepiments often thick walled which, together
with septa thickened into a spindle-like shape, form the pseudotheca.
Tabulae vary, being complete, incomplete, concave, convex, or horizontal.
Normal dissepiments are sometimes discernible next to their periaxial
parts. Dissepimental tissue developed, in early immature stages only,
outside of horse-shoe dissepiments, between buds and within the talon.
During the talon stage, symmetry bilateral.

A. Schouppeé (1949) in a critical review of species and genera, aiming
at the simplification of synonymics, made Thamnophyllum a subgenus of
Muacgeea. The present writer does not believe this to be correct. Subgenus
is not a frequently used taxonomic category since, in E. Mayr’s opinion
(1949), it leads to quadrinomial nomenclature. In addition, the writer
regards the genera Macgeea and Thamnophyllum as objective, independent
units. Thamnophyllum displays a number of features, not observed in
Macgeea, which are illustrated in table 7.
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Table 17

Differences in the morphology and evolutionary trend of the genera
Thamnophyllum Penecke and Macgeea Webster

Features Genus Thamnophyllum Penecke Genus Macgeea Webster
Habitus Colonies phacelloid or fasciculate Simple corals
Budding Is a rule Exceptionally
Individuals Cylindrical Conical
Carinae Lacking Distinct

Interior morphology | Simple, tabulae complete or not, | Complicated, tabulae in
normal dissepiments usually lack- | bundles. Normal dissepi-

ing ments a rule
Symmetry Usually radial, in talon stage bila- i Bilateral symmetry dur-
teral | ing the whole ontogeny
Evolutionary Negative allometry in relation to | Positive allometry in re-
tendency septal growth lation to septal growth

VARIATIONS OF SPECIFIC CHARACTERS WITHIN GENUS
MACGEEA WEBSTER

Quantitative variations

Representatives of this genus are less numerous than and not so well
differentiated as those of Thamnophyllum, but their ontogeny and
chronology are more complicated. All Givetian forms are referable to one
species, that of Macgeea bathycalyx (Frech) showing markedly
intraspecific variability. Three species have been recorded by the writer
from the Frasnian: M. berdensis Soshkina, M. czarnockii Rozk. and M.
multizonata Reed, all-less abundant than Givetian species. Frasnian
specimens are always damaged which makes this material less useful for
biometrical analyses.

Quantitative analyses have been carried out in respect to species and
subspecies of genus Macgeea in the same way as in respect to
representatives of Thamnophyllum. Correlation n/d and its ontogenic and
phylogenic changes were the first to be studied. Graphs have been plotted
(fig. 11) on biometrical data.

These numerical data suggest the following inferences:

1. Range of diameter of calices in species of Macgeea is subject to
strong oscillations. M. bathycalyx kasimiri and M. bathycclyx josephi
show a similar variation range (3.5 to 14,5 mm), but in M. bathycalyx
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josephi the number of septa is greater — being 36 with diameter at
14.5 mm — than in M. bathycalyx kasimiri in which there are only 32
septa with the same diameter. M. bathycalyx amabilis, the youngest
subspecies, has as many as 37 septa with a diameter of 14.5 mm. Hence
the conclusion that in the Givetian geologically younger forms are
provided with a progressively greater number of septa for the same
diameter of calyx.

Two large multiseptal forms occur in the Frasnian,” to say
M. berdensis with diameter ranging from 4 to 24 mm and major septa up
to 38, and M. multizonata with diameter ranging from 5 to 22 mm and
number of septa up to 37. In Frasnian forms we also ascertain that the
number of septa increases, with diameter unchanged, in beds younger
geologically speaking. M. czarnockii is an exception, it is a minute form-
with diameter not exceeding 13 mm and only 27 septa.

2. The correlation coefficient of classes decreases gradually and very
slowly. For Givetian forms these coefficients are relatively large — 4 to
2.2 mm, and smaller for the Frasnian forms — 3.5 to 1.5 mm. Since Md
augments equally, the growth gradient for number of septa decreases
progressively. Therefore in Macgeea, as in Thamnophyllum, negative
allometry in relation to the number of septa prevails during ontogeny.

3. Upon comparison of the various ontogenies it will be ascertained
that in geologically younger forms the value of class coefficient Mc is
greater in the corresponding classes, e. g. Macgeea berdensis shows in
class cl17 a proportion of 31.5:20.5 and class coefficient Mc = 1.5, while
in the same class for M. multizonata the proportion is 35.6 : 20.5, the
coefficient being 1.7. The number of septa is thus seen to increase and
with the same diameter it is greater in geologically younger forms. The
n/d proportion differs, since in geologically younger forms, the gradient
for the number of septa augments resulting in positive allometry.

The conclusion common for 2 and 3 is as follows: in Frasnian and
Givetian species of Macgeea there is, in ontogeny, negative allometry in
relation to septa, while perspectively to geological age, i. e. in phylogeny
the allometry becomes positive.

4. The specific correlation coefficient in genus Macgeea is as
follows:

Ms
M. bathycalyx kasimiri = 293
M. bathycalyx josephi 5 3.20
M. bathycalyx amabilis = 3.16
M. berdensis = 2.14
M. multizonata = 2.38
M. czarnockii = 244
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Reducing all specific coefficients to one greatest diameter (12.5 mm) we
find that the Ms values change as follows:

Ms
M. bathycalyx kasimiri 3.06
M. bathycalyx josephi = 3.20
M. bathycalyx amabilis = 320
M. berdensis = 264
M. multizonata = 282
M. czarnockii = 244

In Givetian geologically younger forms of species M. bathycalyx, Ms
augments, since — as is known — the number of septa increases
progressively with same diameter. The same tendency predominates
among Frasnian representatives of Macgeea. In Frasnian forms, however,
the coefficients do not constitute a direct prolongation of the Ms values
of Givetian forms since they begin with much lower Ms values which
increase progressively in geologically younger forms.

The exceptionally low correlation coefficient in M. czarnockii for
diameters from 5.5 to 12.5 mm may be explained solely by regression.

5. Changes occurring in septal growth in the history of Macgeea
have been tabulated in table 8.

Table 8
Changes occurring in septal growth in the history of Macgeea

Number of major septa* |

21|22 /232425 26| 27| 28| 20/30 3132|3334

Species — Age
| 18,1920
1 ] ‘

. multizonata; | a

1 1 ]
I l .
1| d e | ‘ | | Frasnian

. czarnockii

M
M
M. berdensis
M

. bathycalyx |
amabilis

M. bathycalyx ‘
josephi |

M. bathycalyx |
kasimiri |

| ”

i
=
e | Givetian

i

d

\ ”

* Number of septa in species of Macgeea with diameters of 7.5, 8.5, 10.5, 12.5

and 13.5 mm.

Diameters have been lettered as follows: 7.5=a, 8.5=Db, 10.5=c, 12,5=d, 13.5=e. The
plus sign indicates the position of M. czarnockii.

Table 8 shows that the number of septa is greater in geologically
younger forms, with the same diameter. In Givetian forms, with
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diameter of 7.5 mm we have 25, 26, 27 septa. In Frasnian forms the
number of septa is smaller, but augments progressively from 19 to 22.
Similarly conspicuous regression is observed in Frasnian forms with
different diameters. Table 8 thus supports the inference mentioned
earlier that the number of septa increases with geological age. The same
tendency ‘prevails in Givetian and Frasnian forms but contrary to
Thamnophyllum there is no continuous progression in Macgeea which,
in the Lower Frasnian, experiences a reversion to a small number of
septa. Givetian forms are multiseptate only, those from the Frasnian
are mesoseptate and multiseptate.

The evolutionary trends predominating in Macgeea are fairly well

illustrated by the pattern of graphs in fig. 11. Curves for species
represented by numerous specimens are nearly rectilinear (M.
bathycalyx josephi and M. bathycalyx amabilis). Others, particularly so
in respect to Frasnian species, are strongly bent. Owing to the strongly
irregular pattern of curves, especially in the ephebic stage, correlation
for diameters up to 15.5 mm only have been taken into account by the
writer. .
1. The two-phase evolution in the history of Macgeea species is
clearly seen in fig. 11. Multiseptate Givetian forms occupy the upper
field of the graph. Frasnian species begin with mesoseptate forms. Their
lines of correlation, therefore, occupy the lower portion of the graph.

2. The tendency is uniform in both phases. Septal growth
predominates over the increase of diameter- Correlation curves ascend
strongly and approach the Y axis. Givetian species attain a greater
number of septa (41 septa with diameter of 15.5 mm), while Frasnian
forms whose evolution commenced with mesoseptate forms, do not
exceed the number of 33 septa with the same diameter. 7

3. Evolutionary trends in Thamnophyllum and Macgeea are different
{comp. fig. 3 and 11). In Thamnophyllum growth of -diameter
predominates and curves run to the X axis; in Macgeea, on the other
hand, curves are directed to the Y axis since septal growth predominates
here.

4. Macgeea czarnockii is a regressive form, as has been shown above.

The objectiveness of species and subspecies is confirmed by curves
plotted for Givetian subspecies and one of the Frasnian species. Mn/Md
correlations are so poorly differentiated that whole binomial curves could
not be plotted. _

Curves for species and several subspecies of Macgeea are not
complete, the summit parts only have been shown. Mc class coefficients
change very slowly. Differences between them in neighbouring Mc
either do not exist at all, or are extremely slight and not revealed by
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Fig. 12, — Variation curves for several species and

subspecies of Macgeea from the Middle and Upper
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the graph. Mean class correlation values Mc have been placed on the
X axis. The per cent of individuals is marked on the Y axis.

Conclusions to be drawn from graph fig. 12 are the following:

1) The separation from M. bathycalyx of the three above subspecies
is done on a sound basis, since each of them has its own summit;
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2) The above subspecies are closely interallied since their graphs
fit into one another at the base, with only the summits protruding
Subspecies M. bathycalyx kasimiri is more isolated, while M. bathycalyx
josephi and M. bathycalyx amabilis are very close;

3) Apexes of binomial curves show a different value than that of the
specific correlation coefficient in Macgeea species, namely:

Macgeea bathycalyx kasimiri — maximum class frequency at Mcl0.5 = 2.3; Ms 2.93
M. bathycalyx josephi — . " Mc7.5 = 3.0; Ms 3.20
M. bathycalyx amabilis — " " . Mc4.5 = 3.5; Ms 3.16
M. berdensis — b ' . Mcl25 = 2.0; Ms 2.14

Hence the conclusion that in the case of M. bathycalyx kasimiri the
sample contains mostly large individuals, while in the case of
M. bathycalyx amabilis smaller specimens predominate. This confirms
the fact that corallites M. bathycalyx kasimiri do not belong to one
population, while those of M. bathycalyx amabilis do.

Morphological changes in ontogeny of Macgeea Webster

The problem of ontogeny is closely linked with that of phylogeny
and is of foremost importance for research work on specific and
supraspecific evolution. Conspecific representatives may display
differences of ontogeny In the case of progressive or more conservative
individuals- These are plastic forms particularly distinct in the Givetian
M. bathycalyx. Genus Thamnophyllum, however, inasfar as the writer
has been able to ascertain, displays identical ontogeny throughout all its
species, thus being in this respect a static form.

In representatives of Macgeea ontogenic changes are prominent and
are subject to further modifications together with phylogeny. The
studied material contains a number of specimens with satisfactorily
preserved proximal end, which made possible the cutting of serial thin
sections. The result of these studies are given below.

Protomacgeea dobruchnensis, which is most likely the ancestral form
of Macgeea, has also been placed into the evolutionary ranks of Macgeea.
Its development was described in detail by the present author in 1956
(Rézkowska, 1956, p. 284). Three stages are of importance in the ontogeny
of this species:

1) Early neanic stage (fig. 134), with a diameter of 1.7 mm. Cardinal
septum still indiscernible being masked by the stereoplasme. Counter
septum very long and broad,;

2) Late neanic stage (fig. 13 B), with a diameter of 6 mm. Cardinal
septum short, resting in an open, parallel-walled groove. Counter septum
longer than the neighbouring. All septa joint by stereome;
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3) Ephebic stage (fig. 13 C), with a diameter of 7 mm. Cardinal septum
almost completely reduced. Counter septum nearly equalised with the
neighbouring septa.

Fig. 13. — Protomacgeea dobruchnensis Roézk., Grzegorzowice.

Middle Eifelian. Three ontogenetic stages: A neanic, X 40; B late

neanic, X 23; C ephebic, X 7.5; 1 counter septum, 2 stereome,

3 reduced cardinal septum (after Roézkowska. 1956, fig. 6 B-C,
and 7).

A very distinctly expressed tendency prevails in the ontogeny of
P. dobruchnensis, i. e. the cardinal septum, shortened from the very
beginning, is almost completely reduced; while the counter septum,
which is long and strongly developed, becomes equal with ils neighbours.

Macgeea bathycalyx kasimiri inherits from its ancestors the following
features: a) stereome mass filling in nearly the whole inside- of the
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young corallite; b) shortened cardinal septum; ¢) extremely long counter
septum. During the early neanic stage the inside is as a rule so compactly
filled by stereome that the septa are not readily discernible. Occasionally,
however, the corallites are not so closely packed and it is then possible

2.5mm
2.5mm

Smm
2.5mm

D

Fig. 14. — Macgeea bathycalyx kasimiri Rozk. Skaly, Middle Givetian. Three

ontogenetic stages: A early neanic, with triangular fossula; B late neanic, with

groove-like fossula; C ephebic, fossula open, long cardinal septum (I); D ephebic,
triangular fossula, short cardinal. septum.

to distinguish (fig. 14 A) that the cardinal septum is somewhat shorter
than or of the same length with the neighbouring metasepta, and that
it rests in a triangular fossula produced by divergent neighbouring septa.
The ,triangular fossula“ stage occurs during early ontogeny in all
Givetian representatives of Macgeea. The late neanic stage (fig. 14 B),
observed with diameter of 8 mm, displays gradual reduction of stereome
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on the side of the counter septum. The cardinal septum is of equal length
with the neighbouring ones, sometimes even somewhat longer since the
fossula is open and with parallel walls. This is an ,,open fossula‘“ stage. The
counter septum continues to be long, but occasionally grows even with
the adjacent septa. In the ephebic stage, with a diameter of 10 mm (fig.
14 C-D), the arrangement followed by septa at the bottom of a broad
and flat calyx can be of two patterns:

a) Cardinal septum lying in an open grooved fossula, of the same
length as or sometimes even longer than the neighbouring septa. All
septa within the cardinal septum quadrants shorter than those within the
counter septum quadrants since they do not reach far down to the bottom
of the cglyx. On the other hand, the counter septum and the neighbouring
septa are very long (fig. 14 C);

b) In other, more conservative corallites, with a diameter of 10 mm,
the cardinal septum rests at the bottom of the calyx in a closed
triangular fossula (fig. 14 D).

In the Macgeea ontogeny strong dependence may thus be noted of the
cardinal septum on structure of the fossula. Bilateral symmetry still
persists in the ephebic stage, since on the calyx wall the cardinal septum
is seen to be narrower than the neighbouring septa which bend laterally
producing a distinct fossula. '

In the ontogeny of M. bathycalyx kasimiri the tendency is to replace
the triangular fossula by one groove-like and to prolong the cardinal
septum which, however, as a rule, does not exceed the length of the
neighbouring septa. The counter septum, at first extremely long, becomes
of equal length with the neighbouring septa.

In Macgeea bathycalyx josephi, with a diameter of 3 mm, the early
neanic stage (fig. 15 A) is as in M. bathycalyx kasimiri. Septa thickened
by stereome compactly fill up the interior. Some reduction of stereome
is sometimes observable. Counter septum long. Fossula triangular, with
the enclosed cardinal septum of the same length as the neighbouring
septa. In a somewhat later stage the corallite with diameters 6 X7 mm
(fig. 15 B) has the fossula prolonged into a slit open to the axis. Cardinal
septum somewhat elongated, but without exceeding the length of
neighbouring septa. Counter septum also enclosed in a narrow groove,
often very long. In the ephebic stage, with diameters of 12X14 mm,
fossula of the cardinal septum is still groove-like and open, but the
cardinal septum and the neighbouring ones are shorter than the
neighbouring second and third pair of metasepta. Counter septum
continues to be extremely long. During the open fossula stage, the
cardinal septum is not longer and does not extend beycnd its interior
outlet. A section of the upper part of calyx shows the cardinal septum
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to be less stoutly developed, shorter than the neighbouring septa. There

is still a fossula since the neighbouring septa bend out to the sides.
The evolutionary tendency is as in M- bathycalyx kasimiri, to say,

for the triangular fossula to be replaced by one that is groove-like and

25mm
2.5mm
2.5mm

Fig. 15. — Macgeea bathycalyx josephi Roézk. Skaly, Middle Givetian. Three

ontogenetic stages: A early neanic, with triangular fossula and short cardinal

septum (1); B late neanic, with open groove-like fossula; C ephebic, with open
fossula.

for the elongation of the cardinal septum, which grows shorter again at
the end of ontogeny. During the ontogeny of M. bathycalyx josephi the
cardinal septum is never longer than the fossula, as is sometimes also
the case in M. bathycalyx kasimiri.

Macgeea bathycalyx amabilis, when compared with forms described
above, is seen to be distinctly progressive. In the neanic stage the
corallite having a diameter of 8 mm (fig. 16 4) continues to be in the
triangular fossula stage, with the cardinal septum inclosed by it. The
counter septum in longer than the neighbouring. In late neanic stage,
with the diameter of 11 mm, the fossula is shorter (fig. 16 B), broadly
open facing the interior of the corallite, while the cardinal septum extends
beyond it since it is considerably longer than neighbouring septa. Counter
septum very long. In the ephebic stage, with a diameter of 16 mm, the
cardinal septum is not longer than the neighbouring septa, occasionally
even shorter. The counter septum grows equal with the adjacent septa.

Ontogenic changes are still more striking in the geologically younger
representatives of M. bathycalyx amabilis from zone 11 (Rézkowska, 1956,
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Fig. 16. —- Macgeea bathycalyx amabilis Rozk. Skaly, Middle Givetian. Three
ontogenetic stages: A neanic, with triangular fossula; B late neanic, with open
fossula and long cardinal septum (1); C ephebic, with shortened cardinal septum.

Acta Palaeontologica Polonica -— vol, II/2-3 8
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p. 278). M. bathycalyx amabilis (fig. 17 A-B) has a very elongated cardinal
septum, longer than three pairs of the neighbouring metasepta. With
a somewhat larger diameter (10 mm) it is still slightly longer than the

2.5mm

Fig. 17. — Macgeea bathycalyx amabilis Rozk. Skaly, Middle Givetian, a geologically
younger form. Two ontogenetic stages: A neanic, with very long cardinal septum (I);
B late neanic, with cardinal septum still long.

2.5mm

Fig. 18. — Macgeea berdensis

Soshkina. Wietrznia, Lower

Frasnian. Neanic stage;
cardinal septum,

1

neighbouring septa, stouter, more rhopa-
loid and united with those adjacent by the
stereome. Counter septum very long and
thin, with a rhopaloid axial end.

The evolutionary trend of this sub-
species is expressed in the elongation of
the cardinal septum beyond the interior
outlet of the open fossula. In the ephebic
stage the cardinal septum again retreats
into the interior of the groove.

In the Frasnian the ontogeny of Mac-
geea representatives is different. Regret-
fully, the proximal end of studied speci-
mens is usually damaged. Observations on
some thin sections have yielded the fol-
lowing results:
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Macgeea berdensis Soshkina (fig. 18). — With a diameter of 6 mm,
several metasepta reach nearly to the axis of calyx, the cardinal septum
is longer than any of them, the fossula open forming an obtuse angle.
Counter septum equal with other metasepta. In later stages the cardinal
septum is also equal with adjacent septa.

Macgeea czarnockii Rozk. (fig. 19). — In the nepionic stage, with
a diameter of 2 mm, the cardinal septum is considerably longer than

Fig. 19. — Macgeea czarnockii Rozk. Wietrznia, Middle Frasnian.

Three ontogenetic stages: A4 nepionic, with open fossula and long

cardinal septum; B neanic, with open fossula and long cardinal
septum (1); C ephebic.

the neighbouring which produce an open fossula. Counter septum of equal
length with adjacent metasepta. In the next stage, with a diameter of
5 mm, the cardinal septum predominates distinctly by its length and is
contained in the open, groove-like fossula (fig. 19 B). In the ephebic stage
the cardinal septum is longer than all the remaining septa (fig. 19 C).

Macgeea multizonata (Reed) (fig- 20). — With a diameter of 5 mm, the
fossula is seen to be open and containing the cardinal septum, which is
nearly equal with the adjacent metasepta. The counter seplum does not
predominate by its length. In the ephebic stage it is the cardinal septum
that displays a distinctly predominant length in all individuals. The
counter septum is not different from its neighbours (fig. 20 B).

From here mentioned data it seems probable that Macgeea evolved
from Protomacgeea dobruchnensts and that it inherited from that form
some of its evolutionary tendencies, though developing some new trends
as well, such as follows:
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1) In immature stage the Givetian Macgeea is with the interior of the
corallite closely filled up by stereome deposits, present on all elements but
progressively reduced in later ontogeny, as in Protomacgeea, and persi-
sting longest in the side of the cardinal septum. In phylogeny the same
tendency continues through the Middle Givetian. Complete reduction of
stereome takes place in the Frasnian;

2.5mm

Fig. 20. — Macgeea multizonata (Reed). Wietrznia, Middle Frasnian. Two ontoge-
netic stages: A neanic, cardinal septum (I) of the same length with the adjacent;
B ephebic, cardinal septum very long.

2) The counter septum predominates during early ontogeny of
Protomacgeea and the Middle Givetian Macgeea, while in later ontogenic
stages its length suffers reduction. In the Frasnian this feature is
stabilised since the counter septum does not differ in length in any of
its stages;

3) In Protomacgeea the cardinal septum displays a tendency to
complete reduction, while in Macgeea the tendency is inverted. During
early ontogeny all forms from the Givetian of Poland have the cardinal
septum short, though lengthened in later ontogeny and shortened again
during the ephebic stage. The tendency to the supremacy of the cardinal
septum persists throughout the Middle Givetian. It is in the youngest
form of M. bathycalyx amabilis only that the cardinal septum is lengthened
beyond other septa during a certain ontogenic stage, to retreat again in
the ephebic stage. Similar features may also be encountered in some
progressive individuals of M. bathycalyx kasimiri. In the Frasnian,
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however, the supremacy of the cardinal septum has already been
established. Beginning with the earliest ontogeny it is longer and persists
as the longest septum during the ephebic stage in geologically youngest
species, for instance in M. multizonata and M. czarnockit;

4) The problem concerning the fossula is an interesting one too.
Throughout its ontogeny Protomacgeea is with the fossula open. In the
Middle Givetian Macgeea, on the other hand, the construction of the
fossula is variable. During early ontogeny it is triangular and closed.
This is a new feature with which are linked the evolutionary dynamics of
the cardinal septum. This septum is short as long as the fossula is closed,
but grows longer as the fossula opens up. During later ontogeny, in all
Givetian representatives of Macgeea, the fossula lengthens, its walls open
out providing free space for the lengthened cardinal septum. In the
Frasnian forms the fossula is always open, so that this is another feature
established during the Frasnian.

It may be thus assumed that in the early ontogeny of Macgeea, the
Givetian is a period of settling of the different morphological elements,
while the Frasnian is a period of stability.

The morphological features of adult individuals also undergo various
shifts.

Macgeea is a simple form. In our collection there is no budding Middle
Givetian form. Among Frasnian forms M. multizonata alone produced
buds. No dendritic colonies have been observed by the writer among
macgeean forms. In her paper published in 1953 Thamnophyllum kozlow-
skiz, living in fasciculate colonies, was incorrectly referred to Macgeea.
Subsequently, however, during work on the whole collection of
Thamnophyllidae from the Devonian in Poland, the writer gained
a knowledge in respect to the essential diagnostic features of these two
genera and has now included the mentioned species into the genus
Thamnophyllum.

The habitus of the corallite in Macgeea is always conical; low, broad
cones occur along with long, slender corallites. They are all covered by an
epitheca. »

The inner structure is complicated, consisting of numerous skeletal
elements, which are all subject to changes. The shifts here are great, and
concern one feature only or a whole complex of linked structures. In
subspecies of M. bathycalyx two fundamental types of construction occur
within the Middle Givetian, they are: a) low, broad corallites with
a markedly deep calyx, thick stereome cover on the skeletal elements and
stout, vesiculate tabulae; b) elongate, comieal corallites with the calyx
somewhat less deep, with tabulae arranged into bundles and thin skeletal
elements.
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The Frasnian forms also display two extreme structural {ypes, namely:
a) the M. berdensis type showing stout, straight and short septa, thick
pseudotheca and a fasciculate arrangement of tabulae; b) M. multizonata

type of delicate structure, with long, wavy, fine septa and thin vesiculate
tabulae.

Diagnostic features in genus Macgeea Webster

Observations made on Givetian, and Lower and Middle Frasnian
forms of Macgeea, involving studies of morphology and evolution, indicate
that Macgeea is an independent genus with distinct diagnostic features,
to say:

1) The corallites are conical, either short or elongate, straight or bent,
provided with a talon for attach-
ment to the bottom. Their surface
is covered by an epitheca termi-
nating below the calicular edge;

2) Budding is an extremely
rare phenomenon. The buds are
of the parricidal type only. From
a collection consisting of 22 speci-
mens of M. bathycalyx kasimiri,
75 specimens of M. bathycalyx
josephi, 47 specimens of M. bathy-
calyx amabilis, 40 specimens of
M. berdensis, 15 specimens of M.
czarnockii and 35 specimens of M.
multizonata, — four budding spe-
cimens only, belonging to the last
named species, were discovered;

3) Septa with prominent, oppo-
site carinae (fig. 21);

Fig. 21. — Macgeea bathycalyx kasimiri ' _
R6zk. Skaly, Middle Givetian. Photograph 4) Bilateral symmetry persist-
of corallite; distinct carinae on distal ing throughout the ontogeny,
edges of septa not masked by epitheca; X 6  due to the presence of the fossula.
The cardinal septum inclosed in
fossula is either longer or shorter as compared with the metasepta;
5) A peculiar evolutionary tendency is noted: negative allometry in
relation to septa persists during ontogeny, while during phylogeny
positive allometry is displayed;
6) Internal morphology complicated: normal dissepiments occur on the
inside of horse-shoe dissepiments, tabulae always incomplete, axial
parts often arranged into bundles (2-5 tabulae) or split up into vesicules;
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7) Minor septa always somewhat longer and protruding beyond the
inner ring of pseudotheca since they extend as far as the dissepiments.

The following should be mentioned as important specific features:
habitus of corallite, number of septa as well as their length and thickness.
Compactness of pseudotheca and lumen of horse-shoe dissepiments
connected therewith are also of importance. Structure of tabularium and
width of dissepimentarium should also be taken into account. Other
specific features are the value of the correlation coefficient and the
structure of fossula.

VARIATIONS OF QUANTITATIVE CHARACTERS IN GENUS
PEXIPHYLLUM WALTHER EMEND. MIHI

In 1928 the family Pexiphyllidae was erected by Walther to include
the genera Temnophyllum Walther and Pexiphyllum Walther, Since
neither genotypes nor topotypes are available to the writer she can only
make some suggestions in respect to this family.

Temnophyllum. — Microstructure was not taken into account in the
diagnosis of this genus. The macrostructure mentioned by that author is
that characteristic of Disphyllidae. This was confirmed by H. Wang (1950),
when he placed Temnophyllum among Disphyllidae, and by the present
writer (1953), who referred some corallites from the Upper Devonian in
Poland to genus Temnophyllum. The microstructure of specimens from
the Holy Cross Mts. displays a type of structure characteristic of
Disphyllidae; parallel and obliquely upward pattern of trabeculae.

Pexiphyllum. — In the writer’s conception, this is a representative of
the family Thamnophyllidae, as has been previously stressed by E. C.
Stumm (1949). According to Walther (1928) this genus displays the
following diagnostic features, typical of the Thamnophyllidae: epitheca
with an underlying row of flat dissepiments and spherical ones alongside
of these normal dissepiments together with convex vesiculate tabulae near
the axis. Microstructure and ontogeny of this genus have not been
described by Walther.

That author has included five species within Pexiphylium, separated
into two groups. Group 1 includes: P. primum Walther, P. rectum Walther
and P. altum Walther. Group 2 contains: P. arcuatum Walther and
P. ultimum Walther.

Forms of group 1 are with a large stereozone and septa not reaching
to the axis. In the opinion of the present writer they are most likely
representatives of Macgeea. Of the Polish specimens M. czarnockii Rozk.
closely resembles P. rectum.
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Species included in group 2 have a large stereozone too and septa
fused into a columella. These two species are thus distinct from forms
of group 1 and, in the present author’s opinion, ought to be included into
genus Pexiphyllum s. str. According to Walther’s definition, Pexiphyllum
must be considered as a heterogenic genus — as has already been remarked
by H. Fligel in 1956 — since it embraces the genera Macgeea and
Pexiphyllum s. str.

The present writer in 1953 accepted Pexiphyllum Walther on the
ground that it is provided with a columella which constitutes a new

Fig. 22. — Pexiphyllum ultimum Walther. Wietrznia. Middle Frasnian. Two

stages of ontogeny: A nepionic, septa fused into a columella, X 33; B neanic,

with open fossula and long cardinal septum, columella still present, X 20;

1 cardinal septum, 2 counter septum, 3 pseudo-columella, ¢4 pseudo-theca,

5 epitheca, 6 first pair of lateral septa, 7 talon, 8 epitheca of talon (after
Rézkowska, 1953, fig. 17, 19).

feature not occurring in Macgeea. The generic diagnosis of Pexiphyllum
Walther, with the genolectotype P. ultimum Walther, may be therefore
as follows: corallites simple, conical, circular in section, with rare
peripheral budding and epitheca, and talon. One row of flat dissepiments.
One or two rows of horse-shoe dissepiments usually masked by flat
symmetrical trabecular fans having lines of divergence on the horse-shoe
dissepiments; normal dissepiments along with convex incomplete tabulae;
septa thickened within the pseudotheca, closely contiguous, with axial ends
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fused into a columella and peripheral ends protruding beyond the
pseudotheca as ,costae”. Bilateral symmetry occurs throughout the
ontogeny owing to the presence of a distinct fossula and the long cardinal
septum inclosed in it (fig. 22 A-B).

The above quoted genus occurs in Poland from the Middle through the
Upper Frasnian and is represented by two species showing similar
structure, namely P: ultimum Walther and P. siemiradzkii Rozk. On the
analysis of 61 thin transverse sections, the writer has calculated the n/d
and a/d correlation in respect to species P. ultimum. Results of these
calculations are plotted in graphs (fig. 23-24). Correlation coefficients of
classes are high, whence the coefficient for this species is also high.
Numerical data come nearest to those of M. bathycalyx amabilis, as is
illustrated by the following tabulated data:

Macgeea bathycalyx amabilis Pexiphyllum ultimum
d'lameter major septa Mc d}ameter major septa Mc
(in mm) _ (in mm)

5.5 21 | 3.8 5.5 21 3.8
7.5 26 | 35 1.5 26 3.5
8.5 27 3.2 8.5 28 33
9.5 29 3.0 9.5 31 3.2

The n/d correlation line for M. bathycalyx amabilis has been placed
in fig. 23 near to that for species P. ultimum. Up to diameter of 8.5 mm
these curves show a similar pattern since the§r touch and even intersect
in stages of smaller diameters.

The a/d correlation line for P. ultimum is plotted in the graph fig. 24.
It indicates that the growth of septal distance is gradual and progressive
with individual ontogeny of the corallite. This increase of distance between
septa is more rapid during youth when the diameters range from 1.5 to
3.5 mm, growing slower in later stages.

VARIATIONS OF QUANTITATIVE CHARACTERS IN SPECIES OF GENUS
PACHYPHYLLUM EDWARDS & HAIME

Within the family of Thamnophyllidae, Pachyphyllum represents the
massive colony type. In the Devonian of Poland it is recorded from the
top beds of the Middle Givetian and from the Upper Frasnian. Its
numerous species may be subdivided into four groups:

1) Group of Pachyphyllum sobolewi Ro6zk. from the Middle Givetian,
thus far monotypic;
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2) Group of Pachyphyllum lacunosum Glirich from the Upper
Frasnian contains P. smithi Rézk. and P. friedbergi Roézk., both with
primitive structure, complete tabulae and septa mostly amplexoid;

3) Group of Pachyphyllum ananas (Goldfuss) assembles more
complicated forms. Tabulae are here arranged in bundles extending
anteriorly and upwards. Normal dissepiments occur typically on the inner
side of horse-shoe dissepiments, septa are long during earliest ontogeny
and may touch in the axial part of the corallite;

4) Group of Pachyphyllum ibergense (F. A. Roemer), intermediate
between group 2 and 3, is characterised by a large tabularium, tabulae
often incomplete along with complete ones, and by short septa.
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Fig. 25. — Correlation curves n/t for species of group Pachyphyllum lacunosum
Giirich and P. ibergense (F. A. Roemer) from the Upper Frasnian of the Kielce
region. Major and minor septa — on ordinate, diameter of tabularium (f) — on

abscissa, in mm.

A statistical inquiry has also been made for this genus. Two correlated
features have been taken into account, namely diameter of tabularium(t),
encircled by a very distinct inner pseudotheca, and the number of major
and minor septa. The diameter of tabularium was measured in places
where minor septa after passing the circle of horse-shoe dissepiments
suddenly grow narrow. This proportion is lettered n/t. Graph of fig. 25
has been plotted on statistical data as is also that of fig. 26 representing
the schematical graph of the n/t line of correlation for species of 3 groups.
Statistical data result in the following conclusions:
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Certain irregularities noted in the progressively decreasing class
coefficients may be due to the scarcity of material available to the writer.
Only very few measurements could be taken on transparent thin sections,
whence individual deviations were not equalized. Even some proper sizes
of tabularia are lacking in numerous classes, but in spite of this features

nlll
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Fig. 26. — Schematic diagram of correlation curves n/t for species of three
species-groups: Pachyphyllum lacunosum, P. ibergense, P. ananas.

characteristic of a given species as well as differences of various groups
are quite distinct.

The range of diameters of tabularia varies, since there are groups with
markedly small tabularia and others with large ones.

The group of Pachyphyllum lacunosum is the most ,microtabular®.
The means of tabularia oscillate here from 1.1 to 2.6 mm. The number of
septa is relatively great, being up to 32, whence Ms coefficient of 15.8—
15.0—13.5 is proportionally high in this group.
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In a macrotabular group P. ananas et P. ibergense the Ms coefficient
is somewhat lower than in the preceding group, being 11.7—7.7, since the
increase in number of septa is proportionally less.

The Givetian species P. sobolewi shows an isolated character. Here
the tabularia are large (up to 5.2 mm), septa numerous (up to 44), the Ms
coefficient being thus correspondingly different (9.6).

Hence, the distinction within genus Pachyphyllum of four specific
groups is attested by biometrical data.

The value of class coefficients decreases progressively. We are thus
dealing here with an allometric phenomenon. Proportions in classes
decrease very slowly in all groups. Differences in wvalue of Ms in
neighbouring classes are extremely small indicating that the growth of
septal number and of tabularium diameter is proportionally similar,
though somewhat smaller in the case of septa. Owing to the great number
of septa (as both major and minor septa were taken into account) and the
markedly small diameters of tabularia — measured with the accuracy of
0.1 mm — class coefficients are great when compared with those in
Thamnophyllum and Macgeea.

The correlation coefficient of species is also very high. On comparing
the Ms value in various species we find related values concentrated
within the limits of several groups:

Group 1. . | Group II
Pachyphyllum lacunosum includes: Pachyphyllum ananas:
Ms Ms
P. smithi 3 P. roemeri = 11.7
P. friedbergi = P. dybowskii = 115
P. lacunosum = 135 P.ananas = 102
Group IIL Constitute separate items in
Pachyphyllum ibergense: Group II
Ms Ms
P. ibergense = 89 P. macrommatum = 8.9
P. ibergense progressa - 8.9 | P. samsonowiczi = 77
P. macouni = 88

These statistical data also confirm the objectiveness of specific groups
differentiated on basis of similar morphological features.

FACTORS OF SPECIATION IN THE FAMILY THAMNOPHYLLIDAE
SOSHKINA
Speciation may be studied most conveniently on genera rich in species
and occurring within beds immediately succeeding one another. The genera
Thamnophyllum and Macgeea will prove particularly useful for an
inquiry into this phenomenon.
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Variations of quantitative characters
in genus Thamnophyllum Penecke

Quantitative features dealt with in the present paper are those most
susceptible to numerical representation, namely diameter of calyx and
number of septa. Biometrical measurements indicate the existence of
rigorous inter-relation of these features. The n/d correlations, however,
are not constant, since allometry changes with individual age and in
phylogeny of species within genus Thamnophyllum. The allometric shift
follows some tendencies characteristic of certain genera. Within
Thamnophyllum negative allometry prevails in relation to septal growth.
It is expressed by the gradually decreasing Ms correlation coefficient of
species. The decrease is an orthogenic progress which advances in one and
the same direction in the course of geological time, independent of facies
changes. It is only within unusually unadvantageous environment (in
terrigenic deposits) that a check or even regression to primitive forms
takes place. Quantitative changes are, therefore, gradual- Changes in the
Ms value, however, most likely constitute an advantageous feature for the
genus Thamnophyllum. Selection may have favoured advantageous
mutations following the once taken course. If we were to distinguish
species of Thamnophyllum solely on the basis of quantitative features,
three species could be differentiated within our material: one lasting from
the bottom of the Middle Givetian to the top of the Middle Frasnian,
whose lower Ms correlation coefficient would suggest the geologically
younger age of the given specimen; the second and the third including
regressive forms with very high correlation coefficient. Hence the
deduction that in Corals species may not be established exclusively on
quantitative features.

Variations of qualitative characters
in genus Thamnophyllum Penecke

Six species and two subspecies may be distinguished from
representatives of genus Thamnophyllum recorded in Poland. They all
differ in varying qualitative features. These are adaptive features as
they appear along with changes in the character of sediments and
re-occur in similar lithological facies. If the lithology of successive strata
does not change the same morphological features last, as for instance
in Th. kozlowskii and its mutation Th. koztowskii superius. Under
sedimentary changes the morphology of the corallite changes too. Marly
sediments, laid down within a quiet, rather deep sea where fine particles
had been precipitated, yield Thamnophyllum with thin skeletal elements,
distant tabulae and spherical horse-shoe dissepiments. Detrital and reef
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limestones, deposited in a shallow stormy sea, yield Thamnophyllum with
thick septa, compact pseudotheca and small lumen in horse-shoe
dissepiments. It may be supposed that changes re-occurring within strata
of similar character are a reaction against environmental conditions and
are due to accidental mutation. We are not, therefore, desling here with
lasting orthogenic evolutionary changes of qualitative features. Similar
structural features are not, however, an expression of phenotypic changes,
since they are always accompanied by characteristic second rate
qualitative features, e. g. lateral or parricidal type of budding in Th.
caespitosum or Th. trigemme, and different number of buds, e g. two in
Th. skalense, five in Th. koztowskii. Qualitative features occurring as
a reaction against environmental changes constitute the basis on which
six species and two subspecies may be distinguished within Devonian beds
in Poland. Their objectiveness has been confirmed by uniapical allometric
curves. They are probably ecogenotypes, but it is difficult to establish this
with certainty since fossil species may be differentiated on morphology
only.

Phenomena of speciation in genus
Thamnophyllum Penecke

In Middle Devonian strata Thamnophyllum shows strong specific
differentiation. This points out distinctly that differentiation of species
was connected with lithological changes of facies. New species appear
suddenly with sedimentary changes. They do not, however, appear by
saltation; it may rather be inferred that they immigrated from
environmental conditions similar to those under which the given bed had
formed. Within the Holy Cross Mts. area the Middle Devonian sea offered
particularly advantageous conditions for speciation. The sea bottom there
was subject to frequent positive and negative oscillations, while the
neritic zone abounded in bays where ecological conditions changed
rapidly, and isolation enabled differentiation of new species. Populations
of different species display strong polymorphism, due to which new
species could arise. Similarly as numerous geographic races arise among
the Recent fauna so used also races and historical species to arise within
genus Thamnophyllum. The early stages in all species being identical, it
is probable that new forms differentiated in the course of ontogeny.

To sum up we note that there were two cardinal factors responsible
for the differentiation of new species within genus Thamnophyllum: those
of time and environment. Quantitative features change gradually with
time, but environmental changes favoured the development of new
structures. Selection supported by isolation cooperated in the given
environment.
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Orthogenic variations of quantitative and qualitative
characters in genus Macgeea Webster

Within genus Macgeea variability is more complicated than that in
Thamnophylium, the problem of speciation being also more intricate.
Representatives of Macgeea display strong polymorphism in structure of
morphological elements. This great variability accounts for the origin of
numerous species and subspecies. Changes leading up to speciation were
sometimes progressive and sometimes accidental. Orthogenic changes
affected not only quantitative features, as in genus Thamnophyllum, but
qualitative as well.

In the history of Macgeea different feature complexes change
progressively, namely:

1) The stereome cover is reduced gradually. In oldest forms such as
M. bathycalyx kasimiri it is strongly developed and almost completely
fills up the proximal part of corallites. It does not undergo a complete
reduction before the appearance of geologically youngest forms such as
M. multizonata;

2) The whole complex of features correlated with the structure of
fossula is subject to ontogenic changes. The triangular closed fossula
changes into an open groove, the cardinal septum lengthens out at the
same time while the counter septum shortens up and becomes equalized
with the adjacent septa. In spite of fluctuations this ontogenic change
progresses and is not stabilised before the Frasnian;

3) Diameter of calices and number of septa increase gradually. In
spite of the check noted at the beginning of the Frasnian this evolution
progresses in one and the same direction in the course of the geological
time;

4) The two-phase evolution of septa is also reflected in the coefficient
of species. The Ms value of various Macgeea forms increases with
geological time.

It may be supposed that, as in Thamnophyllum, orthcgenic changes
existed unquestionably, but we may hardly imagine that they took place
without the eliminating participation of selection. The lasting
morphological changes must, therefore, have been of orthoselectional
character.

Considering that the changes were gradual one might suppose that
two species only are to be distinguished within genus Macgeea: one for
the Middle Givetian, the other for the Frasnian. These two species would
be clearly cut by a sedimental gap and by a certain hiatus in the gradually
increasing correlation coefficient of species; whereas the presence of
a long cardinal septum, in Frasnian forms occurring from the earliest
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ontogeny, may be an argument for the differentiation of two genera. One
would include Givetian representatives displaying a short cardinal septum
during early ontogeny, the other those of the Frasnian with a long cardinal
septum. An inquiry into the ontogeny of numerous Givetian and Frasnian
forms has, however, revealed evolutionary continuity of this process.
Thus the length of the cardinal septum may not be a generic or even
a specific criterion.

Phenomena of speciation in genus Macgeea Webster

Gradual and orthoselective evolution of both quantitative and
qualitative features do not distinctly separate the various species. If no
sedimentary changes had taken place within Givetian and Frasnian
deposits, which contributed to the development of adaptation features, it
would hardly be possible to separate from this uninterrupted stream of
forms the existing subspecies and species of Macgeea.

Several species and varieties have been distinguished in our collection.
In the Middle Givetian there is but one species: M. bathycalyx. In spite
of frequent lithological changes this species persists all the time, evolving
only subspecies adaptive to wvarious facies. Their objectiveness is
confirmed by one-summit allometric curves. The lack of specific
differentiation may perhaps be explained by the young phyletic age of
Macgeea which did not arise before the Givetian thus not being able to
evolve specific morphological adaptations. There is, however, another
possibility, that of recognising as independent those species which are
concentrated round M. bathycalyx and together with it form a group of
species. Taking into account both these possibilities the writer is inclined
to believe, as she also was in 1956, that there was but one Middle Givetian
species with three ecological subspecies. Continuity noted in ontogenetic
evolution confirms the integrity of this species.

If morphological features in the Frasnian forms of Macgeea will be
accepted as specific criteria, three distinct species may be distinguished,
namely: the short-septate M. berdensis common within zoogenic Lower
Frasnian and phytogenic Middle Frasnian limestones; the long-septate
M. czarnockii, most abundant within detrital limestones of the Middle
Frasnian, and finally M. multizonata with long thin septa, delicate
structure, peculiar to marly shales of Middle Frasnian beds. It may be
supposed that species with thick skeletal elements were adapted to the
environment of a shallow agitated sea and existed there in their biotope.
Delicately built forms, mostly damaged, sometimes occurring alon.g with
strongly built species, had most likely been brought here by waves, while
their original biotope was that in a quiet, somewhat deeper sea where fine

Acta Palaeontologica Polonica — vol. 1I/2-3 9
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pelitic sediments were deposited. Complete specimens in a satisfactory
state of preservation are recorded from marly shales only.

Homogenic mutations produced, due to selection, an orthoselective
evolution of the septal apparatus and of the quantitative features. This
evolution is evidenced by the progressive shift of the specific correlation
coefficient (Ms). On the other hand, lithological changes establish in this
evolutionary plexus certain limits for forms adapted to wvarious
environments. It results that species and subspecies of Macgeea as well
as those of Thamnophyllum are historical forms and that time and
environment were their evolutionary factors.

EVOLUTION OF THE FAMILY THAMNOPHYLLIDAE SOSHKINA
Phylogeny

The origin of family Thamnophyllidae is not yet known. Protomacgeea
dobruchnensis from the Middle Couvinian of Grzegorzowice is its earliest
representative in Poland. Earlier representatives of this group have been,
however, recorded in literature. Penecke (1894) and Soshkina (1952)
described Thamnophyllum species from the Lower Devonian. Soshkina
(1951) believes Thamnophyllum to be probably related most closely with
Pseudoamplexus Weissermel or with Zelophyllum Wedekind (the family
Kodonophyllidae Wedekind). Parricidal budding and ring of stereozone
on the calicular circumference are common characters to all these three
species. '

Thamnophyllum is the ancestral genus for the whole family. As
suggested by its general structure, it is a uniform genus. Its ontogeny is
stabilised and evolutionary tendencies orthogenic. The main stem of
Thamnophyllum was long-lived, while less important offshoots, some of
them but short-lived, appeared repeatedly. Hypothetical relationships,
the time of the existence of various genera and their relative frequency
have been figured in a schematic graph (fig. 27). The first offshoot, most
important in results, was genus Protomacgeea, which gave rise to that
great plexus of forms comprising the subfamily Macgeeinae mihi.
Thamnophyllum, on the other hand, together with its small offshoots,
constitutes the subfamily Thamnophyllinae mihi. Thus, Thamnophyllinae
and Macgeeinae were running parallel, as two phyletic lineages.

Evolutionary trends within the subfamily
- Thamnophyllinae mihi

This subfamily comprises the genera Pachyphyllum, Synaptophyllum
and Thamnophyllum.
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Table 9

Numerical specification of collected specimens belonging to species of the Thamno-
phyllidae family, according to geological formations

Species ~ Frasnianm | Middle | Middle

Upper | Middle | Lower | Givetian | Eifelian

Protomacgeea dobruchnensis Rozk. . ‘ 212
Thamnophyllum skalense Rozk. - | 155
Th, trigemme (Quenst) . . . . . .| ' |~ 1209
Th. caespitosum (Goldf.) . . . . .| | 15
Th. kozlowskii Rozk. . . . . . .| 174*

Th. kozlowskii superius Rozk. . . . 193
Th. kunthi (Dames) ... .. | 100** .
Macgeea bathycalyx (Frech) . . . . 164***
M. berdensis Soshkina . . . . . . 2 47 27

M. czarnockii Rozk. L. 12 | 4

M. multizonate (Reed) . . . . . . 5 16 | 3 |

M. supradevonica (Penecke) . . . .| 1 | |
Pexiphyllum ultimum Walther . . - 2 92 | I

P. siemiradzkii Rozk. . . . . . | 1 | |
Synaptophyllum soshkinae Roézk. :

Pachyphyllum sobolewi Rozk.

. smithi Rézk. ‘

. macouni (Smith)

. friedbergi Rozk. |
lacunosum Girich . . . . . . ‘ 2

—

‘ |13|

ibergense (F. A. Roemer) . i
ananas {Goldf.) . Lo \
macrommatum (F. A. Roemer). . 36 |
roemeri (Vern. & H) . . . . . 10 | ‘
samsonowiczi Rozk. . . . . . . 2 |
dybowskii Rézk. 2 |

R R R R R R R

*) This figure comprises specimens recovered from samples collected at Wietrznia and
Sitkéwka. 50 specimens were recovered at Sitkowka in one day of field work.
**) The number of specimens collected from the reef has been approximately estimated
as one hundred.
**¥) All subspecies have been here included.

Thamnophyllum is a genus structurally uniform, but specifically well
differentiated. Table 9 specifies the numerical occurrence of specimens
belonging to different species within various stratigraphical horizons.
Numerically predominant are the Middle Givetian species of
Thamnophyllum (approx. 300 specimens). Within the Frasnian they are
markedly less abundant since 180 specimens have been recorded from the
Lower Frasnian and about the same number from the Middle Frasnian.
In the Kielce region these corals are recorded only sporadically from
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Upper Frasnian beds. At the locality of Mokrzeszéw (Lower Silesia) there
is a reef built up by Th. kunthi.

During its phylogeny Thamnophyllum produces fasciculate colonies in
which the Middle Givetian Th. skalense has minute slender corallites
producing one or two buds; the Frasnian Th. kozlowskii occurs in
fasciculate colonies with several ramifications and numerous buds. In the
Middle Givetian, within a reef built up by the Tabulata, specimens
belonging to this genus occur but sporadically. In the Frasnian Th. koz-
towskii participates importantly in the formation of mixed reefs, while in
the Upper Frasnian of Mokrzeszow Th. kunthi constitutes the dominant
element of the reef.

The tendency for adaptation to the reef facies is already observable
within genus Thamnophyllum whose participation in the formation of the
reef facies increases gradually. Under favourable conditions new genera
arise from Thamnophyllum, more adapted to life in a true reef.

Pachyphyllum. — The formation of the tabulata-stromatoporoid reef
in Kamieniec favoured the appearance of genus Pachyphyllum. The
occurrence of this genus in the Givetian is surprising. In literature
Pachyphyllum is mentioned to appear in the Upper Frasnian, and as
being then strongly differentiated. It would, therefore, seem that the
morphological type corresponding to genus Pachyphyllum has been twice
separated from the Thamnophyllum stem: once during the Middle
Givetian and again in the Upper Frasnian. During both these periods its
colonies are massive, while internal morphology displays in both cases
features characteristic of Pachyphyllum: horse-shoe dissepiments and
trabecular fans resting on them. Structural differences are specific only:
the Givetian form is with thin septa and horse-shoe dissepiments, the
pseudotheca being formed of scarcely discernible septal thickenings and
closely spaced dissepimental rings; in Frasnian forms these elements are
coarser.

The following observations might give some suggestions about the
differentiation of Pachyphyllum and Thamnophyllum. During parricidal
budding young buds within the calyx are connected by dissepimental
tissue {,,caenogenetic after Soshkina, 1956), as if constituting an incipient
massive colony. It is not as yet known in what way massive Pachyphyllum
colonies, with peripheral budding, have twice originated, as intermediate
forms have not been recorded. Perhaps, Pachyphyllum originated in
another part of the Givetian sea and thence immigrated into the area of
Holy Cross Mountains. For the time being it is a cryptogenic form, but
its origin was in any case connected with caenogenesis; in later stages of
Thamnophyllum ontogeny the dissepimental tissue between the buds
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disappears, while in Pachyphyllum it persists throughout the whole
existence and constitutes a platform surrounding the tabularium.

Pachyphyllum thus makes its first appearance in the Middle Givetian,
the second in the Upper Frasnian. Between the two periods there is a long
gap of time when this genus is not recorded. Its species in the two phases
are not, therefore, genetically connected. This phenomenon is to be
interpreted as an iterative evolution. The same genus branched off twice
from the conservative stem of Thamnophylium.

Pachyphyllum sobolewi is the only Givetian species, while there is
strong specific differentiation within the Frasnian. These forms have
been referred by the writer to three groups of species: 1) group of
Pachiphyllum lacunosum with allied species P. smithi and P. friedbergi;
2) group of Pachyphyllum ananas with species P. roemeri, P. macrommata,
P. samsonowiczi and P. dybowskii; 3) group of Pachyphyllum ibergense
with subspecies P. ibergense progressa and species P. macouni.

In 1953, the numerous Upper Frasnian forms with massive colonies
were by the writer referred to two genera: Pachyphyllum Edwards
— Haime, 1850, and Pseudoacervularia Schliter, 1881. Pachuphyllum
(genotype P. bouchardi E. & H., 1850)' often quoted in literature,
contained microtabular species with short septa and complete tabulae.
For specimens with large tabularia, long septa and complicated incomplete
tabulae, the name of Pseudoacervularia Schliiter (genolectotype
Acervularia macrommata F. A. Roemer, 1855) has been accepted by the
writer (1953). In the present paper the name of Pseudoacervularia has
been eliminated and all of its species referred {o Pachyphyllum. This
change was done with a view of simplifying systematics by the elimination
of genera without objective evidence. Genera Pachyphyllum and
Pseudoacervularia were not distinctly separated since there exists
a group of species belonging to Pachyphyllum ibergense F. A. Roemer
that displays features of micro- and macrotabular groups. The
correctness of referring all the species thus far known to the "present
writer to genus Pachyphyllum is supported by statistical graph (fig. 26).

The strong differentiation of forms towards the close of phyletic
evolution of the subfamily Pachyphyllinae is most surprising. As is seen
from table 9, ten different species of Pachyphyllum occur together in
the Upper Frasnian almost simultaneously. Perfectly new structures
arise but without producing new evolutionary lineages since they
disappear together with the neritic facies.

Another problem must be considered in connection with the repeated
appearance of genus Pachyphyllum. A great interval of time occurred
between the Middle Givetian and the Upper Frasnian. The presence of
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Pachyphyllum is not noted within this interval though the prevailing
conditons were favourable, as for instance in Wietrznia where reef facies
of the coral-stromatoporoid type predominated. These conditions are
illustrated by the statement here below:

Age l Massive colonies?
Upper Frasnian Pachyphyllum, Phillipsastraea
Middle Frasnian Phillipsastraea, Hexagonaria
Lower Frasnian » "
Middle Givetian (top) Pachyphyllum
2 » (central part) Hexagonaria

Hexagonaria predominate as a rule within the reef facies of the
Middle Givetian. It is in Kamieniec only, that large Pachyphyllum
colonies occur to the top of Middle Givetian beds, among stromatoporoids
and Tabulata, where Hexagonaria are wholly missing. It is to be inferred
that conditions must have prevailed there unfavourable to the latter
genus. Within the Lower and Middle Frasnian all the free niches within
the reefs are occupied by differentiated colonies of Phillipsastraea of
unrivalled strength, which do not allow the development of other forms
of massive colonies. In the Upper Frasnian, Phillipsastraea partly
retreats to be replaced by the new plastic genus Pachyphyllum.

To the subfamily Thamnophyllinae also belongs genus Synaptophyllum
Simpson, 1900, which makes its appearance in the Devonian of Poland
during the Lower Frasnian. It forms phacelloid colonies resembling
those of Thamnophyllum in parricidal budding. New features also
appear: septa are carinate and the individual corallites of a colony are,
throughout ontogeny, interconnected by dissepimental tissue which
produces side processes. The origin of genus Synaptophyllum is thus
again connected with caenogenesis. It constitutes as if an intermediate
stage between Thamnophyllum and Pachyphyllum. The ontogeny of the
representatives of Synaptophyllum is not known to the present writer,
making it impossible to ascertain whether the “talon stage” and bilateral
symmetry are equally conspicuous as in Thamnophyllum. In
Synaptophyllum soshkinae Roézk. distinct convergence is noted with the
species Pachyphyllum samsonowiczi since both these forms display
a similar subphacelloid habitat and their syringoporoidal processes
contain dissepimental tissue. Reversibility of the evolutionary process is
here apparently possible, but this is not the case. In the history of the

3 D. Hill (1935) distinguished simple and compound corals. Among the latter she
mentions fasciculate and massive forms.



136 MARIA ROZKOWSKA

family Thamnophyllidae both these forms represent quite different
evolutionary stages. Syneptophyllum soshkinae is, so to say, at the
beginning of the starting point of the massive colonies, while
Pachyphyllum samsonowiczi is at their end when they again become
phacelloid.

The subfamily Thamnophyllinae is thus characterised by the power
to produce fasciculate and massive forms, which enables it to participate
in the formation of reefs.

Evolutionary trends within the subfamily

Macgeeinae mihi

This subfamily unite the genera Protomacgeea, Macgeea and
Pexiphyllum. It has most likely developed from Protomacgeec since its
representatives display similar characters: dominating conical shape, all
species, but a few, simple, with extremely rare parricidal (Macgeea) or
peripheral (Pexiphyllum) budding. The massive colony stage is never
attained by any representatives of this subfamily. Ontogenic development
is most complicated. Bilateral symmetry is followed throughout the
ontogeny.

Protomacgeea appears in the top of Middle Eifelian beds, it is not
recorded from younger strata. We do not know the origin of this genus
as it is a distinctly cryptogenic form. It probably descended from
Thamnophyllum, since, according to present information, it is the only
genus that existed in the Lower Devonian and the Lower Eifelian
(besides the cerioidal Trapezophyllum). The origin of Protomacgeea was
connected with the phenomenon of rejuvenescence and with strong
morphological changes. All the specimens are of markedly small
dimensions and simple structure, the structural scheme being as in
other representatives of Thamnophyllidae, except for a few generic
characters. The origin and evolution of this form must have taken place
in a different sea and subsequently it found favourable environmental
conditons within the Eifelian sea of the Holy Cross Mts. region.
Protomacgeea occurs, as we now know, only in the Middle Eifelian and
is characteristic by almost complete reduction of the cardinal septum. It
represents the first stage of phylogenetic evolution of Macgeea.

The second phylogenetic stage was produced by Macgeea s. str. The
shortened cardinal septum has been inherited from Protomacgeea, its
probable ancestor. During the life history of Macgeea, the cardinal
septum is lengthened and after fluctuating during the Givetian, it
becomes during the Frasnian the dominating septum in the calyx. The
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beginning of genus Macgeea in the Holy Cross Mts. region is unknown
as Upper Eifelian and Lower Givetian beds are dolomitic and do not
yield corals. The oldest representatives of Macgeea in Poland occur from
the base of the Middle Givetian to the top of the -Upper Frasnian. Its
evolutionary top is attained in the Middle Frasnian. By that time
Macgeea has become a strongly differentiated and specialised form.
During the Middle Givetian maximum frequency is noted (table 9). It is
quite sporadical in the top of the Upper Frasnian and does not pass into
the Famennian.

The third and last evolutionary stage of Macgeeinae is represented
by Pexiphyllum Walther. This genus possibly arose from Macgeea
czarnockii (Ms = 2.44). The origin of Pexiphyllum, as is often observable
in Corals, was connected with regression expressed by a decrease in
growth of the corallite and in markedly high value of the correlation
coefficient (Ms = 4.3). In spite of these regressions the length of the
cardinal septum progresses continuously during the Frasnian. In
Macgeea czarnockii the cardinal septum is the longest one even in its
youngest stage, while during later stages it reaches, together with some
other metasepta, near to the axis of the corallite (fig. 19 A-B).

In Pexiphyllum (fig. 22 A-B), beginning with the earliest youth, the
cardinal septum and some metasepta reach to the axis and are fused into
a columella, which persists throughout the corallite’s life-time. Such
changes are known as acceleration but this pattern of structure must
have proved disadvantageous as it did not persist long. Fragmentary
specimens of large individuals of this genus are occasionally encountered
in the base of the Upper Frasnian, but they are its last representatives.

An inspection of the Macgeeinae shows clearly that its evolutionary
trends in the first place involve the lengthening of the cardinal septum
until it touches with other metasepta the axis of the corallite. Macgeeinae
did not alter their habitus since they produced neither fasciculate
nor massive colonies. During the Givetian they occurred mostly in
a somewhat deeper sea with marly sediments, during the Frasnian they
passed to a more shallow sea but were not able to adapt to the reef
facies.

STRATIGRAPHICAL DISTRIBUTION OF THE FAMILY
THAMNOPHYLLIDAE SOSHKINA

In the course of its existence from the Middle Eifelian through the
Upper Frasnian five genera of Thamnophyllidae evolved, thus far
recorded in Poland, as shown by the table 10.
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Table 10

Occurrence of genera of Thamnophyllidae
fthose underlined appeared during that particular period)

Upper ‘ Middle | Lower Middle Middle
Givetian Eifelian

Frasnian

Thamnophylum | Thamnophyllu‘m! Thamnophyllum | Thamnophyllum" Thamnophyllum
Macgeea Macgeea Macgeea | Macgeea Protomacgeea
Pexiphyllum Pexiphyllum | Synaptophyllum Pachyp_hyllum —
Pachyphylle

Some of these genera were but short-lived, such as Protomacgeea
and Synaptophyllum, others, such as Thamnophyllum and Macgeea
lived long. The short duration of some forms was probably due to their
less favourable construction, which eliminated them by selection. New
genera appear with new biotopes: Protomacgeea is linked with the
appearance of a facies rich in limestone; Macgeea with a somewhat
deeper facies of mudstones and marls; Pachyphyllum with the shallowing
of the sea and reef formation, as is also Synaptophyllum; Pexiphyllum
with the detrital facies. In the neritic zone of Devonian sea, abounding in
bays, where epirogenetic action caused environmental changes, conditions
prevailed distinetly favourable for the persistance of new genera,
particularly so where probable barriers made isolation easy.

What geological period had witnessed the maximum development of
the Thamnophyllidae? As is shown in table 10, genus Thamnophyllum
was most likely already in existence during the Middle Eifelian while
Protomacgeea then made its appearance. Two new genera: Macgeea and
Pachyphyllum appeared during the‘Givetian, Synaptophyllum — during
the Lower Frasnian, Pexiphyllum — during the Middle Frasnian, while
Pachyphyllum re-appeared during the Upper Frasnian. The Middle
Givetian is thus shown to have been the time of the most intense
differentiation, all morphological types had appeared by that time, 1. e.
the simple Macgeea, the fasciculate or phacelloid Thamnophyllum and
the massive colonies of genus Pachyphyllum- Thus, the stage of intensified
morphological differentiation co-incides with the middle part of the
existence of Thamnophyllidae (if we take account of the fact that
Thamnophyllum was recorded beginning with the Emsian). After that
time the power to produce new forms continues but it is weaker. Newly
produced types must have been less fit since they were short-lived, e. g.
Synaptophyllum and Pexiphyllum. Pachyphyllum re-appears during the
Upper Frasnian displaying great specific differentiation.
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While simple forms and poorly ramified colonies persist through the
Eifelian, the Givetian, and the Lower and Middle Frasnian, the Upper
Frasnian shows a predominance of forms with massive colonies, and
simple forms grow very scarce though conditions profitable to them
continued also in the shallowed sea. The time of their blossom, connected
with a facies of marls and mudstones, had, however, already past.

Two phases may thus be distinguished in the life history of
Thamnophyllidae, one characterised by the domination of simple and
fasciculate forms with sporadical massive colonies, and the second, an
end-phase, of Upper Frasnian age, where forms with massive colonies
predominate. While during the first phase Thamnophyllidae had to
struggle against strong competition of an abundant and markedly
differentiated tetracoral fauna, conditions are reversed during the second
phase as other families retreat and Thamnophyllidae predominate. In the
Givetian Thamnophyllidae were plastic, but they did not continue during
the Famennian though coral fauna from Famennian beds in Wietrznia
and Gatezice is fairly differentiated and abounds in other assemblages.

We do not know the cause of the extinction of Thamnophyllidae.
Neither do we know whether they have given rise to a new group. Forms
nearing the end of their existence do not, as a rule, pass into a changed
facies.

During the Upper Frasnian, Pachyphyllidae display every symptom
of specialisation, though hypertrophy hardly occurs at all. There is no
distinct peripheral reduction of septa nor stout and closely spaced carinae.
Nevertheless simple forms die out already at the beginning of the
Frasnian. Genera Macgeea and Thamnophyllum perish. The regressive
reef-building species of Thamnophyllum kunthi, recorded from
Mokrzeszéw, is an exception. The strongly differentiated Pachyphyllum
occupies the reef facies of the shallow sea of the Kielce anticline, with
water pure at some distance from the continent. But Pachyphyllum
disappears in Poland too, together with deep sea transgression during the
Famennian.

PALEOGEOGRAPHICAL DISTRIBUTION OF THE FAMILY
THAMNOPHYLLIDAE SOSHKINA

In papers published in 1953 and 1956 the present writer has described
Thamnophyllidae recorded from the Holy Cross Mts. only, namely from
the Kielce region and from the Grzegorzowice-Skaly section. This area
is perfectly suitable for research work since the Devonian beds here
display a mostly limestone facies, continuity of sedimentation is long-
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lasting and the coral fauna copious and strongly differentiated. Besides
the here mentioned areas, Devonian corals have been collected also in the
vicinity of Siewierz, near Debnik, and in the Sudeten where Upper
Devonian beds have long ago been ascertained at the locality of
Mokrzeszow (Oberkunzendorf, Iberg beds, of German authors).

Mokrzeszow

Cyathophyllum kunthi Dames was in 1868 described from this locality
by W. Dames. An exhaustive description of this species, under the name
of Fascicularia kunthi (Dames) was in 1873 given by W. N. Dybowski. The
specific and generic appurtenance of this form was manifoldly interpreted.
A. Schouppé (1949) gave a detailed account of its history regarding it
then as synonymous with Macgeea (Thamnophyllum) caespitosum
(Goldfuss) var. minus (Roemer). H. Fltugel (1956), on the other hand, made
it an independent species and described it under the name of Macgeea
(Thamnophyllum) kunthi (Dames).

Having at her disposal a rich collection of corals from Mokrzeszéw,
especially samples of Thamnophyllum kunthi, of which 17 microscopic
sections have been cut, the writer wishes to make some comments on
this problem.

The Mokrzeszé6w specimens belonging to species kunthi Dames are
undoubtedly referable to genus Thamnophyllum, since they are
provided with horse-shoe dissepiments and symmetrical trabecular fans
resting thereon. In some corallites the horse-shoe dissepiments are
thick-walled and regularly oval. If the epitheca is preserved a row of
horizontal dissepiments appears along with those of the horse-shoe type
(as shown by Dybowski, 1873, p. 13, fig- 3). Such specimens are rare
since the epitheca falls off in most cases and the horse-shoe dissepiments
are then a marginal structural element. There is another eventuality:
the horse-shoe dissepiments are thin-walled (fig. 1) and dissepiments,
if preserved, are convex towards the top and occur without distinct
separation from the horse-shoe dissepiments. The decisive structural
element here are the symmetrical trabecular fans always resting on the
horse-shoe dissepiments. It is in this detail that individuals of species
kunthi Dames differ from convergent representatives of genus
Peneckiella. After Soshkina (1951) the latter are with trabeculae disposed
in a parallel pattern, characteristic for the majority of Tetracorals. The
following are noteworthy morphological details: Thamnophyllum kunthi
is sometimes provided with syringoporoidal processes and increases by
peripheral and not parricidal budding, whence the irregular structure in
transverse sections.
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T. kunthi is accompanied by numerous simple forms of Tabulophyllum
priscum Miinster. This is the only element in common with the coral
Upper Frasnian assemblages from the Holy Cross Mts.,, but massive
colonies of Phillipsastraea and Pachyphyllum are altogether lacking.

Special local conditions probably prevailed in the Mokrzeszéw bay
favouring the occurrence of T. kunthi which has not, thus far, been
recorded from the Holy Cross Mts.

Another representative of Thamnophyllidae, viz. Macgeea berdensis
has been collected by the writer from the Sudeten area. A pebble of grey
marly limestone, probably derived from Lower or Middle Frasnian
deposits, thus far not recorded in situ from the Sudeten area, was found
in Devonian or Culm conglomerates in Witoszéw near Swiebodzice. This
pebble has yielded Macgeea berdensis Soshkina showing a structural
characteristic of this species .

Siewierz — Goéra Dziewki

Colonies of Hexagonaria laxa Glrich were collected and described
by G. Glirich (1896) from Givetian beds in coral reef limestones of this
locality, made up mostly of banks with Amphipora and Stromatopo-
roids. This species is occasionally reef building, other Tetracorals are
rare here?® No specimens of Thamnophyllidae have thus far been
recorded by the writer within the Devonian beds of Siewierz.

Debnik

Within limestones of the Givetian, banks with amphipors and
stromatoporoids occur here containing few simple corallites of
Amplexus, but representatives of the Thamnophyllidae have not been
here encountered.

The Upper Frasnian Debnik beds, however, yield a fauna of corals
from the family Thamnophyllidae abounding in species identical with
those from the Kielce region. At the locality of Zardwczany D!,
specimens have been collected whose morphology agrees with that
displayed by representatives of the same species from the Holy Cross
Mts. The specific coefficient is very close in both. The presence of
following forms has been here recorded by the writer:

4 All corals quoted in the present paper have been described by the present
_author in 1953 and 1956.

5 Data on the Devonian of Siewierz have been kindly supplied to the writer by
Mr. St. Sliwinski for which her sincere thanks are due to him.
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Pachyphyllum macrommatum (F. A. Roemeér). — One large colony.
Measurements were taken of 23 calices in order to establish the n/t
correlation. The Ms value for macrommatum from Debnik is 7.87, for the
same form from the Holy Cross Mts. it is 7.70. These values are very
near. Account must be taken of the measurements having been taken
within one colony only where proportions of practically all calices
closely approach;

Pachyphyllum friedbergi Rézkowska. — Correlation coefficient of
species calculated on measurements of six calices is rather high as
compared with that of specimens from the Holy Cross Mts., to. say: the
Ms value for friedbergi from Debnik is 15.6, for the same form from
Kielce it is 15.0. Juvenile corallites predominate in this colony, their
correlations are with higher values. When the Mn/Mt relation of small
diameters (1.1 to 1.6 mm) is taken into account, Ms value of friedbergi
from the Holy Cross Mts. is nearer (15.9) to that of the Debnik species;

Pachyphyllum ibergense (F. A. Roemer) — preserved as two small
fragments of an astreoidal colony. Their morphology and the n/t relation
fully agree with the Kielce specimens;

Pachyphyllum roemeri (Vern. & H.). — Minute fragments of a colony
preserved in concretionary limestone. Correlation coefficient of species

calculated on relation within several calices is Ms = 11.4, thus being
near to that of the Kielce forms (Ms = 11.7).
Macgeea aff. supradevonica (Penecke). — One damaged specimen

with diameter of 3 cm and 80 major + minor septa. It is larger than the
only one specimen thus far recorded from Wietrznia (near Kielce).
Differences of growth may be explained by its geologically younger age,
since the Wietrznia specimen has been recorded from the Middle
Frasnian, that from Debnik being from the Upper Frasnian, as is
indicated by .the presence of Phillipsastraea goldfussi E. & H..;

Macgeea multizonata Reed. — Four fragments have been found with
parricidal budding discernible on one of them;

Pexiphyllum ultimum Walther. — One specimen only in a longitudinal
section. Pexiphyllum ultimum is abundant in Middle Frasnian deposits
of Wietrznia, but it also passes into the Upper Frasnian;

Thamnophyllum kunthi (Dames) — After polishing a specimen set
in a concretionary limestone, with diameter of 4 mm, 28 major + minor
septa were noted, the longest reaching to the axis.

A revision of the Thamnophyllidae family, in respect to localities
mentioned above, indicated that they developed in various facies and
basins without changing their fundamental family features (Soshkina,
1951), but nevertheless producing numerous species. Their presence has
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been ascertained in Poland within Middle Devonian deposits of
Grzegorzowice, Skaly and Sniadka® They are absent, however, from
vicinity of banks with Amphipora in Sitkowka, Debnik, Siewierz and
Checiny. The predominant form here is Disphyllum. Other ecological
niches favouring Disphyllum but unsuitable for Thamnophyllidae must
have prevailed then within the quoted areas.

Pachyphyllum was predominant within Upper Frasnian deposits of
the Holy Cross Mts. and in the Krakéw region. No representatives of the
Thamnophyllidae with massive colonies have, however, been found by
the writer at Mokrzeszéw which is not far distant. A different, isolated
environment is thus represented in that locality.

Identical coral assemblages occur within Upper Devonian deposits of
Kielce and Debnik. Hence the deduction that the same ecological
conditions prevailed within basins of these two regions. The correlation
coefficient of species is mostly somewhat lower in forms recorded from
the Kielce region. This may be probably interpreted by a slight
stratigraphical difference of these two Upper Frasnian assemblages.

Thamnophyllidae, as stated by the writer in 1953, are known
throughout the globe. Some species have a wide geographical range,
while others are regarded as local forms, but after better inquiries, some
of the latter may also prove to be more widespread.

FINAL CONCLUSIONS

I. Biometrical analyses done on material belonging to the
Thamnophyllidae have resulted in the following inferences: '

a) the objectiveness of species and genera, previously established
on morphological criteria, has been confirmed;

b) intraspecific and intra-subspecific relationships have been
elucidated; ‘

¢) the role played by such phyletic phenomena as regression and
rejuvenescence has been stressed;

d) speciation is shown to have been a gradual process, while species
are historical entities;

e) correlation coefficient of species is stated to be subjected to
gradual and directional evolution whence it may also be a stratigraphical
index;

f) correlation coefficient of species can be a diagnostic feature for
synchronical forms;

8 Mrs. M. Pajchel and Miss W. Gogolczyk have kindly presented this writer
with a collection of Tetracorals containing a Givetian specimen of Thamnophyllum
caespitosum.
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g) variation of coefficients indicates certain evolutionary trends
characteristic of congeneric species;

h) evolutionary tendencies are linked by the phenomenon of
allometry, which changes during ontogeny as well as phylogeny. Negative
or positive allometry is displayed by various skeletal elements in different
genera.

II. The study of early ontogenetic stages of species inter-related
during historical development indicates that:

a) there may exist species of a given genus, whose ontogeny was
stabilized, while new species were evolving from it by deviation;

b) species of some genus gradually shorten their ontogeny,
accelerating the evolution of a certain feature;

c) variability of ontogeny after a certain time passes into stability.

III. Ontogenic studies of different genera indicate that:

a) new genera appear as rejuvenated minute forms, new structural
features being displayed from the earliest stages of ontogeny
(tachygenesis);

b) during the differentiation of genera an important part is played by
the phenomenon of caenogenesis.

IV. A comparison of morphological features has shown that:

a) there is a distinct relation between corallite morphology and the
lithological character of sediment;

b) time and environment are chief factors in the formation of species;

c¢) in a rapidly shifting environment there is a succession of
dissembling species; these are probably allopatric species;

d) repeated complexes of specific morphological features indicate
random mutation and eliminating selection;

e) phenomenon of iteration may take place under re-occurring similar
conditions of environment;

f) extinction of phyletic lineages is connected with strong
-environmental changes to which forms of limited plasticity could not
adapt.

V. A comparison of paleogeographic environments shows that the
Thamnophyllidae are known throughout the globe, but particular species
have a limited geographical range owing either to their distinct facial
requirements, or to the existence of isolated marine basins into which
they were not always able to penetrate.

Paleozoological Institute
of the Polish Academy of Sciences

Poznan Branch
Poznan, March 1957
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MARIA ROZKOWSKA

ROZWAZANIA OGOLNE DOTYCZACE RODZINY THAMNOPHYLLIDAE
SOSHKINA W SRODKOWYM 1 GORNYM DEWONIE POLSKI

Czese II*

Streszczenie

Praca niniejsza jest uzupelnieniem badan, ktérych rezultaty oglositam w latach
1953 i 1956. Podano woéwczas opisy cech jakosciowych gatunkéw rodziny Thamno-
phyllidae. Badania nad tag grupg Tetracoralla trwaty 10 lat; w toku pracy wylonity
sie rézne ciekawe problemy, ktére przedstawiam obecnie. Nie sg one jeszcze wyczer-
pujace, lecz beda moze pomocne innym pracownikom w tej dziedzinie.

W poprzednich pracach umiescilam wszystkie korality, majgce dissepimenta
w ksztalcie podkowek 1 na nich oparte wachlarze trabekularne, w podrodzinie Pa-
chyphyllinae Stumm (rodzina Dysphyllidae Hill). Obecnie, podobnie jak Soshkina
(1941) i Schouppé (1956), wyodrebnitam je w samodzielng rodzine Thamnophyillidae
Soshkina. Podzial systematyczny tej rodziny podalam w zestawieniu (str. 83).

Korale sg bardzo plastyczne, co wyraza sie w wielkiej zmienno$ci csobniczej i ga-
tunkowej. Poza pracami Richtera (1916) i Voynovskiego-Krigera (1956), zmiennos¢
cech ilosciowych nie doczekala sie jeszcze szerszego opracowania. W niniejszej pracy
przeprowadzilam analize biometryczng cech ilosciowych, latwo dostepnych do po-

* Cze$é I, pt. Pachyphyllinae ze srodkowego dewonu Goér Swietokrzyskich, uka-
zata sie w ,,Acta Palaeont. Pol*, vol. 1/4, 1956.
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miarow, a mianowicie $rednicy kielicha i1 liczby septéw. Najpierw obliczylam dla
roznych stadiéow ontogenetycznych zmiany korelacji n/d, tj. stosunku miedzy liczba
septow a Srednicg kielicha, Porownalam dane biometryczne dolno-franskiego ga-
tunku Th. kozlowskii Rozk. z Sitkowki i okazami tegoz gatunku z Wietrzni (tab. 1—4
i tig. 2). Wspélczynnik gatunkowy (Ms) dla osobnikéw z dwoch roimych srodowisk
jest prawie rowny. Mala réznica $wiadczy o nieco mlodszym wieku geologicznym
okazow z Wietrzni.

Opracowanie statystyczne wszystkich gatunkow Thamnophyllum (tab. 5 1 fig. 2
dalo nastepujgce wazne wyniki.

Wraz z wiekiem geologicznym warstw zmniejsza sie wspolczynnik gatunkowy,
lecz jest on staty dla tego samego gatunku, pochodzacego z réwnowiekowych warstw.
Dla gatunkoéw $rodkowo-zyweckich fjest on nieco wyzszy niz 3, dla franskich za$ nie-
co wyzszy niz 2; stuzyé wiec moze prawdopodobnie jako wskaznik wieku geolo-
gicznego.

Obiektywnosé gatunkoéw zostata potwierdzona przez jednowierzchotkowe krzywe
zmiennosci (fig. 4 1 9). Gatunki Thamnophyllum majg jednolitg, ustabilizowana onto-
geneze 1 wykazujg dosé¢ duza, lecz niezbyt urozmaicong zmiennoéé struktury. Na pod-
stawie obserwacji ontogenezy, morfologii oraz tendencji rozwojowej gatunkow stwier-
dzitam zasadnicze roznice taksonomiczne miedzy rodzajami Theamnophyllum i Macgeea
(tab. 7). Wskazujg one wyraznie na samodzielnos¢ obu rodzajow. Polaczenie Thamno-
pnyllum | Macgeea w jeden rodzaj Macgeea, jak {o czyni Schou_pbé. nie jest wobec
{ego uzasadnione.

Takie same badania przeprowadzilam dla gatunkéw rodzaju Macgeea (tab. 8
¢ ofig. 11). Wspolczynnik gatunkowy (Ms) powieksza sie u form geologicznie coraz
mtodszych. Wyplywa stad wniosek, ze w korelacji n/d w odniesieniu do liczby sep-
tow panuje allometria dodatnia. U Thamnophyllum, odwrotnie, panuje <allometria
ujemna, U Macgeea liczba septow wzrasta progresywnie podezas zywetu | franu, mi-
mo ze na poczatku franu wystepuje regresja. W ten sposob obserwuje sie dwuetapo-
wos¢ w filogenezie tego rodzaju; u Thamnophyllum natomiast rozwdj posuwa sig
ortogenetycznie naprzéd. bez zahamowania.

Majac do dyspozycji liczne i dobrze zachowane okazy z rodzaju Macgeea mozna
bylo przeprowadzi¢ obserwacje w odniesieniu do ontogenezy. Wyniki sa nastepujgce.
dlugosé septum gléwnego zwieksza sie progresywnie podczas zywetu i franu. Formy
zyweckie wykazuja pod tym wzgledem podczas ontogenezy pewne wahania, We fra-
nie septum gidéwne stabilizuje sie jako septum dominujgce (fig. 14-20).

Rodzaje Thammnophyllum i Macgeea sg gatunkowo urozmaicone i diugotrwale, dla-
tego badania biometryczne mozna bylo przeprowadzié¢ kolejno u gaturkow historyez-
nie coraz mlodszych. Rodzaj Pexiphyllum jest krétkotrwaly i jeden tylko gatunek
moégt dostarczy¢ okazéw do analizy statystycznej. Jego wspolczynnik gatunkowy (Ms)
jest wzglednie duzy, zblizony do warto$ci u Macgeea bathycalyx amabilis, co §wiad-
czy, by¢ moze, o regresji i pochodzeniu jego od rodzaju Macgeea (fig. 23 i 24).
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Zbadana zostala rowniez zmienno$¢ cech ilo$ciowych u przedstawicieli rodzaju
Pachyphyllum. W 1953 r. zaliczylam Thamnophyllinae o koloniach masywnych do
dwdch rodzajow: Pachyphyllum i Pseudoacervularia Schliiter. Badania biometryczne
wykazaly jednak, ze gatunki te nalezg do jednego rodzaju Pachyphyllum, wéréd kt6-

rego wyrézni¢ mozna 4 grupy gatunkdéw (fig. 25 i 26).

Wsrod dalszych, rozpatrzonych w niniejszej pracy zagadnien, wymienié¢ nalezy
problem specjacji. Uwydatnia sie on najwyrazniej u gatunkow rodzajéow Thamno-
phyllum 1 Macgeea, poniewaz pojawiaja sie one w litologicznie réznych warstwach,
lezgcych bezposrednio jedne nad drugimi. U Thamnophyllum cechy iloéciowe rozwi-
jaja sie stopniowo i ortoselekcyjnie, sa wobec tego funkejg czasu i selekcji. Cechy
ja'koéciowe zmieniajg sie bezkierunkowo, gdyz pojawiaja sie wraz ze zmiang $rodo-
wiska, wykazujg wiec wyrazng adaptacje. Zroznicowanie gatunkowe jest do$é duze.
gdyz w $rodkowym zywecie dno morza ulegato ruchom pozytywnym i negatywnym;
w zwigzku z tym zmienialy sie facje i osady, a rownoczeénie imigrowaly gatunki przy-
stosowane do danego Srodowiska. Gatunki Thamnophyllum rozwijaja sie stopniowo,
czynnikami za$ specjacji sa tu czas i srodowisko wraz z selekajg i izolacja.

Podobne wyniki uzyskatam w odniesieniu do rodzaju Macgeea. Tutaj jednak wy-
stepuje, obok kierunkowej zmiennosci cech ilosciowych, réwniez stopniowa zmien-
nosé¢ niektoérych cech jakosciowych. Taka plynnoséé ewolucyjna utrudnia wyodrebnie-
nie gatunkow, zwlaszcza w zywecie. We franie cechy jako$ciowe sg ustabilizowane
i na podstawie pokroju koralitow i ich wewnetrznej morfologii gatunki mozna

latwiej odgraniczyc.
Rozwazania nad filogenezg rodziny Thamnophyllidae daly mastepujace wyniki.

Niektore rodzaje, jak Pachyphyllum 1 Protomacgeea, sa typami kryptogenicznymi.
U innych rodzajéw nowe cechy jakosSciowe pojawiaja sie od najwezesniejszej ontoge-
nezy i przy$pieszaja jej przebieg (Pexiphyllum). Powstanie niektérych rodzajoéw laczy
sie ze zjawiskiem cenogenezy (Pachyphyllum i Synaptophyllum). Pachyphyllum od-
dziela sig dwukrotnie od konserwatywnego pnia Thamnophyllum: raz w srodkowym

zywecie, drugi raz we franje gérnym (ewolucja iteratywna?).

‘W obrebie podrodzin Thamnophyllinae | Macgeeinae tendencje rozwojowe sg roz-
ne, a mianowicie: Thamnophyllinae rozbudowuja kolonie krzaczaste w masywne,
wchodzg w facje rafowag 1 w koncu biorg czynny udzial w budowie raf; Macgeeinae
natomiast rozbudowujg aparat septalny, kolonii nie tworza (poza kilku slabo rozgate-

zionymi formami) i nie wystepuja w facji rafowej jako czynnik twoérezy.

W historycznym orzegladzie (tab. 10) tej rodziny stwierdza sie, Ze okresem naj-
bardziej intensywnego jej rozwoju byl Srodkowy zywet; wystepujg wtedy juz wszyst-
kie 3 typy budowy: osobniczy, krzaczasty i kolonii masywnej. W czasie od Srodkowego
eiflu do $r. franu dominujg formy osobnicze i krzaczaste, ktére w gérnym franie uste-
puja, a nisze plytkiego morza gérno-franskiego zajmowane sg przez formy o kolo-
niach masywnych, W Polsce Thamnophyllidae nie przechodza do famenu, wygasajac
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z koncem goérnego franu. Po okresach silnego zrdznicowania nie miaty juz one zdol-
no$ci przystosowania sie do giebokich zmian, wystepujacych w morzu famenskim.

Zbadano rowniez Thamnophyllidae z innych obszaréw dewonu Polski. Stwierdzo-
no przy tym, ze fauna Mokrzeszowa (Sudety) ma w gérnym franie odmienny skiad
zespolowy, co wyttumaczy¢ mozna przystosowaniem sie do innej facji, panujacej
w odcietej zatoce. Fauna Gor Swietokrzyskich i Debnika natomiast we franie gor-
nym jest identyczna, musialy wiec tutaj istnie¢ podobne warunki facjalne.

Z obserwacji paleogeografii wynika, ze Thamnophyllidae wystepuja prawie na
calym $wiecie, majg jednak swoiste wymagania ekologiczne. Nie wystepuja bowiem
w kazdej facji ptytkomorskiej dewonu Polski, gdzie natrafiamy na Tetracoralla.
Thamnophyllidae w dewonie Polski znane sg dotychczas tylko z obszaru kieleckiego,
profilu Grzegorzowice-Skaly, ze Sniadki, Debnika | z SLuldet(:)W.

OBJASNIENIA DO ILUSTRACJI

Fig. 1 (p. 84)
Thamnophyllum kunthi (Dames), topotyp. Mokrzeszow, gorny fran. Przekrdj
podiuzny: A okazu z gestymi, kompletnymi tabulami, B okazu o rzadkich., niekom-
pletnych tabulach.

Fig. 2 (p. 89)
Thamnophyllum koztowskii Rozk. Linie korelacji n/d (stosunek liczby seplow
I rzedu do sSrednicy kielichéw, w mm). Linia ciagta — dla okazéw z dolnego franu
Sitkowki; poszczegdlne warianty oznaczone kotkiem. Linia przerywana — dla oka-

z0w z Wietrzni; poszczegbdlne warianty oznaczone kropkami. Odnosne dane pomia-
rowe — na tab. 3 i 4.

Fig. 3 (p. 90)
Linie korelacji n/d u gatunkdéw rodzaju Thamnophyllum ze $rodkowego i gbr-
nego dewonu Polski. Na osi rzednych umieszczono liczby septéw I rzedu, na osi
odcietych — $rednice kielichéw, w mm. Odnos$ne dane pomiarowe — na tab. 5.

(Fig. 4 (p. 96)

Krzywe zmiennosci korelacji n/d dla kilku gatunkéw rodzaju Thamnophyllum.
Na osi rzednych — liczba koralitow, w %¢/e; na osi odcietych — Kkorelacje n/d,
womm,

Fig. 5 (p. 97)
Krzywe zmienno$ci dla Thamnophyllum skalense Ro6zk. ze $rodkowego zywetu

Skat i dla form regresywnych Th. trigemme pajchelae i Th. kunthi z gbérnego
franu Mokrzeszowa.

Fig. 6 (p. 98)
Linie korelacji a/d (stosunek oddalenia septéw I rzedu do S$rednicy kielichéw)
u kilku gatunkéw rodzaju Themnophyllum. Na osi rzednych podane odleglosci
miedzyseptalne, na osi odcietych — S$rednice kielichéw, w mm.
Fig. 7 (p. 99)

Thamnophyllum skalense Roézk., Skaly, srodkowy zywet. Wczesna ontogeneza
stadium ,.talonu*; 1 septum glowne, X 10 (wg Rozkowskiej, 1956, fig. 29).
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Fig. 8 (p. 100)
Thamnophyllum caespitosum (Goldf). Skaly, srodkowy zywet. Miedzy paczkam:
lateralnymi tkanka dissepimentalna ,cenogenetyczna“, X 4 (wg Roézkowskiej, 1956.
fig. 30).

Fig. 9 (p 100)

Thamnophyllum kozlowskii Rozk. Sitkowka, dolny fran. Kolonia Kkrzaczasta
z kilkakrotnie powtarzajacym sie paczkowaniem parycydalnym, X 0,6.

Fig. 10 (p. 100)

Thamnophyllum kunthi (Dames). Mokrzeszdéw, goérny fran. Przekrdj poprzecz-
ny topotypu.

Fig. 11 (p. 103)

Linie korelacji n/d dla gatunkdéw rodzaju Macgeea ze $rodkowego i gdérnego
dewonu Polski.

Fig. 12 (p. 107)
Krzywe zmienno$ci dla kilku gatunkow i podgatunkow rodzaju Macgeea ze
srodkowego i gornego dewonu Polski. Na osi rzednych — liczba osobnikéow, w 9/%0;
na osi odcietych — korelacje n/d, w mm,

Fig. 13 (p. 109)

Protomacgeea dobruchnensis Rozk. Grzegorzowice, $rodkowy eifel. Trzy stadia
ontogenezy: A neaniczne, X 40, B podinoneaniczne, X 23; C efebiczne, X 7.5,
1 septum przeciwlegle, 2 stereoma, 3 zredukowane septum gldwne (wg Rézkow-
skiej, 1956, fig. 6 B-C i 7).

Fig. 14 (p. 110)

Macgeea bathycalyx kasimiri Rozk. Skaly, srodkowy zywet. Trzy stadia ontoge-
nezy: A wczesnoneaniczne, z trojkatng fossulg; B podznoneaniczne, z rynienkowatg
fossulg; C efebiczne, fossula otwarta, septum glowne (I) diugie; D efebiczne, fossula
trojkagtna. septum gtdéwne krotkie,

Fig. 15 (p. 112)
Macgeea bathycalyx josephi Rozk. Skaly, srodkowy zywet. Trzy stadia ontogenezy:
A wczesnoneaniczne, z fossula trojkatna i krotkim septum glownym (1); B pdino-
neaniczne, z fossula otwarts, rynienkowata; C efebiczne, z fossula otwarta.

Fig. 16 (p 113)
Macgeea bathycalyx amabilis Rézk. Skaly, srodkowy zywet. Trzy stadia ontogene-
zy: A neaniczne, z fossulg trojkatng; B poznoneaniczne, z fossulg otwarta i diugim
septum glownym (1); C efebiczne, septum gléwne skrécone.

Fig. 17 (p. 114)
Macgeea bathycalyx amabilis Rozk. Skaly, $rodkowy zywet, forma geologicznie
miodsza. Dwa stadia ontogenezy: A neaniczne, septum gléwne (1) bardzo diugie; B
pozno-neaniczne, septum glowne nadal diugie.
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Fig. 18 (p. 114)
Macgeea berdensis Soshkina. Wietrznia, dolny fran, Stadium neaniczne; 1 septum
gléwne.

Fig. 19 (p- 115)
Macgeea czarnockii Rézk. Wietrznia, srodkowy fran. Trzy stadia ontogenezy:
A nepioniczne, fossula otwarta, septum gidéwne (I) dlugie; B neaniczne. fossula
otwarta. septum glowne diugie; C efebiczne,

Fig. 20 (p. 116)
Muacgeea multizonata (Reed). Wietrznia, srodkowy fran. Dwa stadia ontogenezy:
A neaniczne, septum gléwne (1) tej samej dlugosci co septum sasiednie; B efebiczne.
septum glowne bardzo diugie.

Fig. 21 (p. 118)
Macgeea bathycalyx kasimiri Rozk. Skatly, $Srodkowy zywet. Fotografia koralita:
na dystalnych brzegach septéow. nie zastonietych epiteks, wydatne listewki; X
Fig. 22 (p. 120)
Pexiphyllum ultimum Walther. Wietrznia, $Srodkowy fran. Dwa stadia ontogenezy"
A nepioniczne, septa potaczone w kolumelle, X 33; B neaniczne, z fossulg otwarta
i dlugim septum giéwnym, kolumella nadal istnieje, X 20; 1 septum gldéwne, 2 septum
przeciwlegle, 3 pseudokolumella, 4 pseudoteka, 5 epiteka, 6 pierwsza para septow
bocznych. 7 talon, 8 epiteka talonu (wg Rozkowskiej, 1953, fig. 17. 19).

Fig. 23 (p- 121)
Linie korelacji n/d dla Pexiphyllum wultimum i Macgeea bathycalyx amabilis. Na
osi rzednych — liczba septéw I rzedu, na osi odcietych — srednice kielichow, w mm.

Fig. 24 (p. 121)

Linie korelacji a/d dla Pexiphyllum ultimum. Na osi rzednych — odleglosci mie-
dzyseptalne, na osi odcietych — $rednice kielichow, w mm.

Fig. 25 (p- 123)
Linie korelacji n7t dla gatunkéw Kkregu Pachyphyllum lacunosum Girich
i P. ibergense (F. A. Roemer) z gornego franu obszaru kieleckiego. Na asi rzednych —-
septa I i II rzedu, na osi odcietych — $rednica tabularium (¢), w mm.

Fig. 26 (p. 124)

Schematyczny wykres linii korelacji n/t dla trzech kregéw gatunkéw: Pachy-
phyllum lacunosum, P. ibergense, P. ananas.

Fig. 27 (p. 131)
Wysteoowanie rodzajow Thamnophyllidae w poszczegoélnych okresach dewonu
Gér Swietokrzyskich, z uwzglednieniem liczebnos$ci wzglednej ich gatunkéw.
(Na rysunku, u gory, zamiast: Thamnophyllum Rézk.. winno byé: Thamnophylli-
nae Rézk).
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MAPHS PYIKKOBCKA

OBIIME PACCYROAEHUA KACAIOIMECA CEMEMCTBA THAMNOPHYLLI-
DAE SOSHKINA B CPEJAHEM WM BEPXHEM JJEBOHE IOJIBLIH

Yacte 1I*

Pesiome

CraTbg ABISTCA MOUOIHEHHEM HCCIIETOBAHMI, QY DIIMHOBAHHLLX B 1053 ¥ 1936 ro-
[ax, M KAcaeTCHd HOKOTOPbIX MpodneM ceMeiictBa Thamnophyllidae. B mpenbygylunx
CTATEAX &BTOP TIPHYHCIANA KCGPAJIbl, XAPAKTEPHU3YIOWMECA MONKOBAVMH K CHMMETDH-
YSCKHMH TpabexXylapHLIMY BeepaMy, K OogceMeiicnBy Pachyphyllinae u cemelcrsy
Disphyllidae, Teneps aBTOp MpU3HAAd 3Ty DNPYIGIY CAMOCTOATENBHOH W BbIJC/IHIA
B cemelcTtBo Thamnophyllidae — mogobHO ToMy, Hak 310 cgenaqsd B, 1. Cowrxudn
(1941) 1 A, Ulynme (Schouppé, 1956).

"B TPENENIaX OTAENLHBIX TOMYJIAIMI U BULOB ObLIIA U3YIGHA H3IMCHUYHBOCTD KO-
YCCTBEHHBIX H KAYSCTLOWHLIX TPU3HAHAS, DbLA Mpou3BegeHr OHOMETPUYESCKMI AaJH3
oppentanuy n/d, T.e. COOTHOUISHHE HKOMMYeCTBy CelNT K JEUaMe1py dYaluedrd. B mpe-
Jflenax pomop ObIIM CPABHEHL! WPHBLIE KOppendyw n/d H BUIOBBIE KOOMDULHEHTH
Ms. YCTaHOBJIGHO IPUTOM, uTO y BUROB poga Thamnophyllum woddduuucisr Ms
YMEHbBIIAETCq MPONPECCHBHO C TEOMODUYSCHUM BO3PACTOM, TAK KaK ALIOMETPHYeCHHH
poCT 10 OTHOWSHMWIO K CellTaM ONpuUaTelNbHbld. Y Bugos poga Macgeea — HaapOTHB —
BUAOBBIH =oddduiuedT Ms 2o3pactaeT y Goues MOJIOABIX D2OJIODHYECKHX (oM, XOTT
B Hayasde (paHCcKOrO Apyca IIPOSBNIAET HSKOTOPYIO PerpeccHio, OBOIIOUHONHaA TE-
J@HIMS 9TOrO poda MPOABISCTCA B ITOCTSIOINION YBETVUSHWH KOTHYECTBA CEMNT; TAKMM
O0pAa3oM, 110 OTHOUIEHHIO K CEITaM, TOCIIOICTRYST 3ACCh NOTOWMMTENBHAN aJl10MeTPHSL.

Hecae oBalinsg GHTOTEI23HCA TipegcTasiteseil Macgeea TOXa3bIBAOT TIOCTEISHHOE
VAMAHCHHC TWaBHOH CelThbl, KOTOPOC — HOMUMO KouledaHMi B OHTONCHE3HWCEe — Ipo-
Jo/LHAeTCA B TEYGHUE [HUBETCKONO #Apyca. Bo dpanckom Apyce sTa uepra CTadHIIk-
SUPYETCH, W yWe JOMHHUPYET [NlaBHasd Cernta.

BrioMerpuiciie HeCHe CRaNHA B TIP2ICIAX [IPecTasrrence MaCCHBHbIX HKOTOHHH
JORA3AMH, YTO BCE OIIHCAHHBIE [0 CHX NOP @BTOPOM EUALI CJAEJyeT BIJIIOYHTb 8 pPOJ
Pachyphyllum, KOTOPLIF COAEPIHUT UYeTbIPS DPYNIL! BALOB.

O8pa3oBaHm0 BIIL CIOCOOCTBYIOT ABa (akTopa. BpeMA # copefa. Bpewd AciIasT
BO3MOMHOIH TEPODDPECCHUBHYID U3MEHYHBOCTD HOMMYSCTBEIHLIX U HEHOTOPHIX HaueCT-
BeHHBIX TMpH3HaxoB, Cpeja e CnoCcoGCTEYET U3MEHEHHIO HAYSCTBOHHLIX [IPUIHAKOR,
TOK KAk BHABLL NPHCIOCOOTAIOTCA K U3Mcleliod daumu. B Sacceliifax  JCBOHCROTO
MODA B3AHMOJEHCTROBA M, HAK OObIYHO, CEJISKUHA H H3CJILHA.

CpaBHeHMe CTagMil .OdToreHe3a y OTJE1bHbIX (POAOB MOKA3aJ0, 4YTO CYLCCTBYIOT
PONBI O HEHIBECTIONM TIPOHCXOMIEHHH, T.2. KDUIITOMeHHYeCK!e (Protomacgeea u Pa-
chyphyllum), mpymie e (Pexiphyllum) TpoasialeT apdylo asuemepaguo. Cyotecr-

YacTb T, osult1aBicrdas: Pachyphyllinae W3 cpeicro JeBoHa CREHTOKPIRHCKHX
Top, magaiia 5 ,,Acta Palaeont. Pol.” 1. I, No 4, 1936.
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BYIOT TaHiKe POJAbI, Y KOTOPHLIX MOHHO 3AMETHIL ABICHHE HeHoredesa (Pachyphyllum
H Synaptophylium).

OBOJIIOLMOHHAA TOHASHUHA B Mpefgedax nogceMedcrsa Thamnophyllinae mmpoaBIs-
eTCA B YBSJIMYSHUH HOJOHUH 1 OBJAJeHHM HUMHA pUdOoBOil dauuH, a B noaceMelcTse
Macgeeinae — B PSKOHCTPYHKUHH CeNTATbBHOTe anmapata. Jlocrmenrue iHe 0Opa3yor
MACCHBHBIX KOTOHHI ¥ He MPOHHKANT B PHOOBbLIE HOMINIEKCHI.

XIpOHOSIONAYeCKIe JaHHble TFOKA3bIRAIOT, YI0 B CEPEAMHE TRKEETCKOro fpyca HMeIl
MeCTO HAHOOee HWHTEHCHBHBIE MOPQOIOTHICCIIC HM3MEICI A HKOHCTDYRUMA CHegeT.
B ucropuu cemedicnea Thamunophyllidae MOIKHO BbLICJIUTb [BA OTaal OJHHOUHLIE
H pa3BemBiieiible (POPMbl DOCMONCIBYIOT OT dH(eaa 0 BepXHero (qpasa, TODRa Kax
OopMbI, CO3MAI0IINE MACCUBHBIE KONOIHMH, Ipeod iulaoT B B2pxHeM (paxe. B Ilonplue
Thamnophyllidae #e Tepexomar B (aMeHcHHIT Apyc, HCYe3as ¢ HOHLOM BEPXHEro
tbpana.

ABTOP uccic,168ana Tare Thamnophyllidae w3 ypymmx paidcsios Jesoda Ilosbing.
OHa KOMCTATHPOBAL TPHTOM, 4TO BepxHe-(paicras dayia M3 Moxpsrewosa B8 Cy-
JeTax HMCCT WIi0H COCTaB, KOTOPHLIH OO0BACHAETCA IMPUCTIoCeOaeImeM dayHbl K (QaLH
POCHCLCTBYIOWEH B oTpe3ainioN 3awmse., Bepxxe-dypatckan dayHa CBeHTOKPHMHCKAX
Fop u HdemOmmka 1omggecTsenubl. Orcioga sanawoyeiie, ure: Thamnophyllidae umean
CICURATILILIC SROTOMHYECHKHE TPEOORNIINA
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