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BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL
COLONIES FROM THE DEVONIAN OF POLAND

Abstract. — In order to investigate the process of blastogeny and individual variations

in tetracoral colonies, comparative studies have been made of the following forms

from the Middle and Upper Devonian strata of Poland: Disphyllum geinitzi L. & S,,

Hexagonaria lexa Gurich, Hexagonaria laxa jurkowicensis n. subsp., Peneckiella
minor kunthi (Dames) and Sudetia lateseptata n. gen., n. sp.

INTRODUCTION

A stimulus to the study of individual variation in colonies of a given
coral species has been provided to the writer by Professor R. Kozlowski,
Head of the Palaeozoological Institubte of the Polish Academy of Sciences.

- The most sincere words of gratitude are here conveyed to him for this
suggestion as well as for his constructive criticism and revision of the
manuscript.

Thanks are due to Mrs M. Pajchel and Dr J. Czerminski for important
information on Devonian deposits of the eastern part of the Holy Cross
Mountains (Gory Sw.lqt/otkrzyctkw) and for the courtesy of dxscussmg Wnth
the writer the associated stratigraphic problems.

Acknowledgement is similarly made to Mrs J. Gruszczynska for the
execution of graphs and drawings from photographs of thin sections, and
to Mrs J. Humnicka for the English translation of the Polish text. .. .

- The writer's one month visit at the Palaeontological Institute of the
Academy of Sciences of the U.S.S.R. in Moscow was sponsored by the
Polish Academy of Sciences. The deepest thanks are expressed to Professor
J. A. Orlov, Director of the Institute, for the untiring courtesy and the free
access to the greatly valuable Devonian tetracoral collections which have
been worked out by Dr E. D. Soshkina, a leader of the study of this group.

T. A. Dobroljubova, an authority on Carboniferous corals'in. the Soviet
Union, has given the ‘writer access to her collections and held sorne most
inferesting discussions on Carboniferous colonial itetracorals and -their
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variability. Sincere thanks are here conveyed for the friendly assistance
tendered by her during the writer's visit in Moscow.

Similar acknowledgements are made to: N. V. Kabakovitsh of the
Academy of Sciences in Moscow, V. A. Sytova of the Lomonosov Moscow
University, and Dr V. A. Ivania of the Tomsk University.

Professor A. v. Schouppé of the Minster University in Westphalia,
has been kind enough to exchange critical remarks on Devonian corals. The
writer is obligated to him for sending some greatly useful microscopic
sections of the topotypes of Peneckiella minor (Roemer) from Grund.

Sincere thanks are likewise due o Professor H. Fliigel of the Graz
University, for his detters containing most interesting remarks and for
sending tetracoral specimens from the Devonian of Austria.

*

In the text and explanations of tables and figures the following abbreviations
are used: c1-c9 — successive classes, Mn — arithmetic mean of septa in classes, Mn I —
arithmetic ‘mean of major septa, Mn II — arithmetic mean of minor septa, Md —
arithmetic mean of calyx diameters, Mc — correlation coefficient of classes, Ms —
correlation coefficient for species, Mt — mean diameter of tabularium.

PALAEOECOLOGICAL CHARACTERISTICS OF LOCALITIES

Disphyllum geinitzi Lang & Smith occurs at Sitkéwka (S of Kielce)
in large phaceloid colonies. A part of a colony, approx. 0.5 m long, has
been recovered there, probably from its matural biotope. The rock embed- .
ding the colony is a grey zoogenetic limestone of Upper Givetian age. The
Givetian here is embraced by the Galezice syncline (fig. 1). It crops out in
a big quarry near to the local railway station. According to Gogolezyk (1956,
1959), the occurrence is here moted of banks with Amphipora ramosa
(Phillips) and Stachyodes caespitosa Lecompte, and — according to Sta-
sinska (1958) — that of Thamnopora cervicornis (de Blainville). Fragmen-
fary isolated tetracorals, e.g. Thamnophyllum trigeminum Pen. and some
thick-walled Disphyllum geinitzi are sporadically encountered. The ex-
posed surface of the above mentioned D. geinitzi colony has been strongly
weathered so that the corallite walls are mostly strongly damaged. Hence,
thin sections have been cut mainly in the deeper portion of the colony. On
one side ithe surface of the colony is covered by numerous shells of Atrypa
sp. from the aspera group. The rock cementing the oorallites consists of
fragmentary specimens of D. geinitzi, remains of Atrypa sp. and fragments
of other organisms occurring in the vicinity. Thus it is probable that the
colony was formed in situ.

The firagility of the colonial skeleton, its fasciculate pattern, the parallel
upwards growth of corallites, showing no conspicuous divergence, also the
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Fig. 1. — Sketch map showing distribution of localities

frail skeletons of the surrounding fauna, all suggest that the biotope of this
coral bank was a calm sea or quiet lagoon (Kihn, 1926, p. 130).

Hexagonaria laxa Glrich was found in a stromatoponoid-tabulate reef
in Dziewki, 4 km mnornth of the township of Siewierz. Girich (1896, p. 73),
when describing the coral limestones of Dziewki, mentions H. laxa among
the long list of fossils there. ,

Sliwingki (1956) ascertained that Givetian limestones at Dziewki
stretch out in a belt 2250 m long and 250 m wide. Reef limestones occur at
its western end, dipping NE at an angle of 25°. The predominance of
Amphipora banks is noted in the western pontion, that of globose stroma-
toporoids in the east and south. Intercalations packed with colonial Hexa-
gonaria laxa occur in the morth-eastern walls near to the pond. Next to
them are ndted layers with Plagiopora dziwkiensis Gurich, Striatopora
cristata Blum. and beds of Stachyodes verticillata (M’Coy). In Mr Sliwin-
ski’s opinion, the presence of Stringocephalus suggests the Givetian. The
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presence of corallites from the tetracoral family of Stringophyllidae, in-
cluding the genera Stringophyllum sp. and Neospongophyllum sp. (the
latter approaching Sinospongophyllum planotabulatum Yoh; Yoh, 1937,
p. 56, 57); is suggestive of the upper Middle Givetian (after Wedekind's
stratigraphic chart of 1924).

Since Hexagonaria colonies recovered from the bed are usually small
and strongly weathered, that selected by the writer as topctype for the
study of variations was 30 cm long and embedded in a huge limestone
boulder.-The same rock contains an abundant fauna of above mentioned
fossils. It is a reef limestone, probably formed at the lagoon side, as is in-
dicated by the frail skeletal structure of the colony and the predominance
of ramose forms in the agsociated fauna. H. laxa populations have persisted
in their matural biotope within the stromatoporoid-tabulate reef.

Hexagonaria laxa jurkowicensis n. subsp. — A stromatoporoid-tabulate
reef, locally crowded with globose stromatoporoids of the genera Actino-
stroma and Stromatopora, is under exploitation in a quarry adjacent to the
Jurkowice wood, about 4 km west of Opatéw (Samsonowicz, 1917, p. 39).
A mass occurrence is likewise noted there of circular colonies of Alveolites
suborbicularis, H. laxa jurkowicensis, individual tetracorals, also Amphi-
pora beds and large brachidpods. The complete reef population here occurs
in situ. Large circular colonies of Stromatoporoidea, Tabulata, also the
globose Hexagonaria with thick skeletal structure, suggest a reef exposed
to the strong action of waves (Kithn, 1926, p. 130). According to Samsono-
wicz (1917), reef limestones are encountered in the Zemniki-Karwéw syn-
cline, stretching from the Pokrzywianka (Zerniki) to the Yfagéwka (Kar-
woéw). They share in the composition of Givetian and Frasnian rocks of this
syncline.

Peneckiella minor (Roemer) kunthi (Dames) and Sudetia lateseptata
n. gen., n. sp. — These two species are reef-builders at Mokrzeszéw?! in the
Sudeten Mountains. The Mokrzeszéw rocks participate in the composition
of the Swiebodzice basin lying in the north-western cormer of the gneiss
Sowie Mountains block. This is a deep Hercynian synclinorium filled in by
non-metamorphic Upper Devonian and lowenmost Culm rocks (Reg. Geol.
Polski, 1957, p. 93-100). Marine transgression here began during the Manti-
coceras period. The sea was on the whole a shallow one and flooded basins
cut off by barriers. The Swiebodzice Devonian displays diversity of cha-
racter with rapidly altering facies: conglomerates, greywackes, shales,
limestones and marls. 'Limestone intercalations are usually rather small,
the only larger one being that of Mokrzeszow; it is 200 m in length, ex-
ploited to its very limits and now under Nature Protection. It crops out

1 Oberkunzendorf — of the German authors.
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around an overflooded abandoned quarry, being pant of the coral reef
running NW from Witoszow across Mokrzészéw. The occurrence of land
south of this reef seems very pnobable.

Mokrzeszé6w has been made known by descriptions of the fossils reco-
vered there. In 1873, Dybowski (p. 402) described two coral species from
that reef: Spongophyllum pseudovermiculare M’Coy (= Tabulophyllum
priscum (Minster)) and Fascicularia kunthi (Dames) (= Peneckiella minor
kunthi). In 1939,-Pawlik worked out the stratigraphy of the Upper Devo-
nian of Swiebodzice, Mckrzeszéw included. The following beds have been
here differentiated by that author: 1) top conglomerates; 2) Famennian
clay shales with Cheiloceras sacculum Sandb. etc.; 3) marly brachiopod
limestones and shales with numerous globose algae Sphaerocodium zim-
mermanni Rothpl., including Productella sericea Dames, Spirifer archiaci
Murch. and Productus hallanus Walcott; 4) limestones crowded with coral
fossils. They comprise a reef built up by Peneckielle minor kunthi and
Sudetia lateseptata. There are also banks with Tabulophyllum priscum
and Tabulata of the genera Thamnopora, Coenites and Alveolites.

Tetracorals are the main builders of the Mokrzeszéw reef. Stromato-
poroids are compiletely lacking. According to Lecompte (1954), Palaeozoic
reef corals were considerably less susceptible to the presence of clay sus-
pensions than their contemporaneous Stromatoporoidea and the living
Hexacoralla. Therefore, they were able to exist in somewhat deeper waters,
while stromatgporoids lived within the sunf zone (l. c., p. 171). It may thus
be inferred that the Mokrzeszéw reef either developed in somewhat deeper
waters than did the reef-building stromatoporoids, or that the pelitic sus-
pensions driven from the nearby land were not harmful to the coral reefs
with Peneckiella minor kunthi and Sudetia lateseptata though they were
unfavourable to the development of massive stromatoporoids.

DESCRIPTIONS

Disphyllum geinitzi Lang & Smith, 1935
- (fig. 2-8)

1935. Disphyllum geinitzi L. & S.; W. D. Lang & S. Smith, Cyathophyllum..., p. 570, 571,
fig. 26; pl. 36, fig. 1-3.

Materigl. — A lange phaceloid colony 17X12X30 cm, recovered from
zoogenetbic limestones in the southern wall of the Kostrzewa quarry at
Sitkéwka (fig. 1). 34 thin slides with transverse and longitudinal sections.

Diagnosis. — Subcylindrical corallites forming phaceloid colonies,
locally with coalescing walls, or calicinal expansions. Corallites circular in
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5mm

Fig. 2. — Disphyllum geinitzi Lang & Smith;
Sitkowka, Givetian. Cross section of corrallites
(slide no 2).

Fig. 3. — Disphyllum geinitzi L. & S.; Sit-
koéwka, Givetian. Longitudinal section of
mature individual separated from bud by
partly formed new epitheca — e (slide no 1).

section (fig. 2), mature individuals 9.5 to
11.5 mm in diameter, 22—24 major septa
with Jength one-fourth that of the calyx
diameter, minor septa extremely short:
one-fourth to one-fifth the length of
major septa. Beneath the epitheca® is
the outer pseudotheca, and mnear it —
the inner pseudotheca. One row of mi-
nute dissepiments; tabularium broad,
consisting of generally complete tabulae
either flat or slightly arched. Budding®
lateral, trabeocular microstructure of the
disphylloidal type.

Footnotes 2 and 3 — see opposite page.
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A. Blastogeny

1. Development of bud (fig. 4-8). Buds are iproduced in the periphery
of the calyx. Within the studied colony budding is not frequent. Even
young corallites are rare too. The following stages may be distinguished
in the budding process.

Fig. 4. — Disphyllum geinitzi L. & S.; Sit-

kowka, Givetian. Cross section of a bud in

nepionic stage; rudimentary new epitheca (e)
and pseudotheca (p), (slide no 6).

a) Stage I (fig. 4) — the budding corallite doming outwards. The wall
separating the bud from the parent corallite begins to be laid down and,
on either side of it, new irregular zigzag septa are produced, on one side
belonging to the bud, on the other — to the budding corallite. Sejpta present

2 In view of the confused meaning of the term »wall” the writer thinks it
necessary to state that in her present paper she distinguishes the epitheca (which is
the outer mantle of the corallite) from the adjacent wall. The wall is the pseudotheca
since it consists either of thickened distal ends of septa (septotheca) connected by
laminate stereozone, or of thick-walled dissepiments (paratheca). The epitheca is
a thin layer of stereozone deposited on the wall (on the outer pseudotheca). In the
here considered representatives of Disphyllidae'and Thamnophyllidae the occurrence
is noted of epitheca exclusively and of septotheca and paratheca. In cerioid colonies of
Disphyllidae, each corallite is surrounded by the outer pseudotheca and the epitheca.
In cerioid Thamnophyllidae the outer pseudotheca only is present, while in the
aphroidal (e. g. Phillipsastraea ibergensis progressa Rozk.) the individual polyps are
not isolated from each other by a wall. Hence Alloiteau (1955, p. 424) is not correct
in postulating the presence of at least a thin wall in colonial tetracorals. An inner
wall often occurs next to the outer. It is the pseudotheca made up of septa and disse-
piments which are here locally thickened by the deposition of stereozone.

3 Every one of the examined blastogenies is originally ‘intracalicinal, subse-
quently the bud becomes lateral if it bends outwards at a certain angle from the
parent corallite: the bud is intermural if it develops between the walls in the cerioid
corallum, parricidal — if it occupies the whole inside, while the parent corallite dies.
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before the beginning of budding occur along the outer bud wall. The wall
separating the bud from the parent corallite is not yet completed; it con-
sists of three layers: the epitheca which is in common, and two pséudo—
thecae. These belong on one side to the bud, on the other — to the budding
corallite. Such a triple wall is always formed during the blastogeny in
Disphyllum, hence this type of budding may be called "disphylloidal”.

b) Stage II (fig. 5) — the bud has nearly completely separated from
the parent corallite, it is 4.5 to 4.7 mm in diameter, the number of septa

Smm

Fig. 5. — Disphyllum geinitzi L. & S.; SitkéWka, Givetian. Cross section of a bud in
late nepionic stage; partly formed epitheca and new septa (slide no. 3).

is 18, some of the septa are shorter. One bud only is g.éherally produced; if
there are two — they may or may mot be of the same age (fig. 6), separated
from the parent corallite and from each other by the characteristic triple
wall. Fig. 7 represents a budding corallite in longitudinal section. The lateral
bud bends outwands at an angle of 75°, growing out from the dissepimental
area of the mature corallite. During the nepionic stage the wall separating
the bud has not yet been completed, the periaxial part of the budding
corallite tabula is the first tabula of the bud. The bud is still in close depen-

Fig. 6. — Disphyllum geinitzi L. & S.; Sitkéwka, Givetian. Cross section of a bud in
early neanic stage; new epitheca nearly complete between two pseudothecae (py, p2)
in three corallites intimately fused by budding (slide no. 5). ’



BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL COLONIES 11

dence on the parent corallite. The neanic stage begins slightly higher up;
it is indicated by the appearance of the "triple” wall. Along this wall the
bud as well as the parent corallite display diaphragmatophoric structure.

Fig. 7. — Disphyllum geinitzi L. & S.; Sitkéwka,

Givetian. Longitudinal section of a bud with epitheca

(e) separating it from parent corallite in the neamc
stage (slide no. 7).

Dissepiments appear directly before the bud has bent outwards from the
budding individual. The structure becomes pleonophoric. The juvenile
corallite is at that time 5 mm in diameter.

2. The n/d ratio variations during ontogeny. There is close correlation
between the number of septa (n) and the diameter of calyx (d). In the
‘ephebic stage corallites produce buds even when only 7.2—8.5 mm in
diameter and with 20—22 major septa. Table 1 shows the mean number
of septa at mean diameter of calyx in each of the mentioned classes.

Table 1
Mean number of septa (Mn) at mean diameter of calyx (Md) ratio with respective
coefficients (Mc, Ms)

Classes ' cl c2 3 | c4 I ch ‘ c6 c7 | c8 i c9

an_]l_z\iw_f 203 [ 225 | 3 [ 2 | 2
Md | 35 7.5 ‘ 85| 95 | 105 | 115

Mc1-Mc9 | 31 | 31 | 29 ] 2.7 ] 2.6 , 2.4 ‘— 2.3 ‘ 21

7 Ms n/d — 2.75 - B

The above data indicate less rapid increase in the number of septa
than in the diameter of calyx. This is megative allometry in relation to
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septa. The value of the n/d ratio decreases slowly in the progressively
higher classes. The number of septa (24) in the two highest classes becomes
static. o

The n/d ratio curve (fig. 8) rises considerably in the juvenile stage,
deviating nearly uniformly from either axis. In individuals with 22 or more

J
2%
2L
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3 ,
12 L 1 R L d

35 45 35 65 75 85 £5 10.5 11..5

Fig. 8. — Disphyllum geinitzi L. & S.; Sitkowka, Givetian.
The n/d ratio curve; corallite diameters (d) — on abscissa,
number of major septa (n) — on ordinate.

septa ‘this curve is subparallel to the X axis, since increase of diameter
distinctly dominates over increase in number of septa. In character the n/d
ratio curve approaches that of the njt ratio in Hexagonaria laxa (fig. 15),
since they digplay similar dynamics during ontogeny.

B. Individual variations

Individual variation within the colony is not strong. Corallites are in
obvious harmony with environmental conditions. They have attained their
optimum development and this is emphasized by .their complete adapta-
tion. The corallite structure is not complex. The skeletal elements are
fully developed and do mot bear signs of regression. When any slight
variations do occur, they are phenotypic, -seemingly expressing direct
reaction to the position occupied in the colony and to the danger of being
covered up with sediments, which threatens the corallites.

1. Colonial variability pattern. Practically throughout its length the
colony is phaceloid, some less crowded places occur, however, where buds
bend out at a slightly greater angle. There the appearance of the colony
becomes dendroid.
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2. Tabularium(t)/dissepimentarium(diss) ratio. At diameter of 5 mm
the t/diss ratio is 3.7 :1.3. Thereafter the tabularium width increases
reluctantly, while the dissepimentarium augments but little. In somewhat
larger corallites the t/diss ratio is as follows (in mm):

9.0:1.9 =50
90:1.2=15
9.5:1.8 = 5.0
95:1.5 = 6.3
10.0:1.2 = 8.3

These data show lack of uniformity in dissepimentarium width varia-
tions. There is no correlation between the tabularium and the dissepimen-
tarium. Another mow of vesicles or a larger dissepimentum makes its appear-
ance in reaction to incidental stimulus, and thus the t/diss ratio is dimi-
nished.

3. Number of tabulae in 2 mm. The arrangement of tabulae varies
strongly ‘even within one individual. Their spacing is controlled by outside
factors only and it is not coordinated with any structural characters. E. g. at
diameter of 8.5 mm the number of tabulae over 2 mm ranges from 2 to 8.

4. Basal thickness of septa. Duning the juvenile stage septa may be
thick and hence laterally coalescent, so as l‘océ‘lly to form a continuous
stereozone. In some corallites the walls are thickened even during the
ephebic stage. Inour colony the septa are mostly slender and widely spaced
even during early ontogeny. Both the major and minor septa are with the
same basal thickness. About 80 septa have been measured in corallite
sections from one colony, providing the following data:

Thickness Per cent
(in mm) of septa
0.1 3
0.2 20
0.3 40
0.4 30
0.5 7

5. Length ratio of major and minor septa. Both types of septa are short,
but the length of major septa is several times that of minor, as is shown
here below:

Per cent X-times as long

of major septa as minor septa
10 three
40 four
30 five

20 seven to nine
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“The length of major septa and their length ratio to minor septa depends
mainly on the site of the section. In one cut in between the tabulae the
major septa are short, while in another cut across the tabula they are
longer, s0 much so as o be nine times the length of minor septa.

Hexagonaria laxa Gurich, 1896

(fig. 9-16)
1896. Hexagonaria laxae Glrich; G. Giirich, Das Palaeozoicum..., p. 172-173, pl. 4,
fig. 5.
Material, — One large colony from the zoogenetic limestone of Géra

Kadzina, north of the Dziewki village. Also 30 detached colonies from the
eastern quarry wall. 25 thin slides prepared from the large colony, including
cross and longitudinal sections.

Diagnosis. — Colonies tabular, cerioid (fig. 9). Calices separated by
thin epitheca, deep, with steep flanks and flat botbom. Maximum diameter
12 X 12 mm, tabularium 5.5 mm, greatest number of major and minor
septa 38. Septa amplexoid, with tendency to split up into radial rows of

: Fig. 10. — Hexagonaria laxa

Fig. 9. — Hexagonaria- laxa Glrich; Dziewki,  Giirich; Dziewki, Givetian. Longi-

Givetian. Cross section of a cerioid colony (slide tudinal section of a cerioid colony
no. 8). (slide no. 10).

spines, provided with carinae.. Dissepimentarium hroad; distinct inmer
pseudotheca between tabularium and dissepimentarium; tabulae horizontal
or slightly arched, coraplete or incomplete, with supplementary plates
(fig. 10). Budding intermural. Microstructure trabecular of the disphylloid

type. '
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A. Blastogeny

1. Development of bud. The corallite attains maturity with greater
diameter (8—10 mm) and 36—38 septa present. Buds are produced in place
of the maximum width of the dissepimentarium, dissepiments notably
large. In this part of dissepimentarium major septa have been reduced to

Fig. 11. — Hexagonaria laxa

Glirich; Dziewki, Givetian.

Cross section of a corallite

making place for two buds —
1, 2 (slide no. 11).

short conical bases in the periphery, a row of spines on dissepiments and
a larger spine on the innmer pseudotheca. Several ontogenetic stages are
observable in cross segtion of the bud.

Fig. 12. — Hexagonaria laxa

Glrich; Dziewki, Givetian.

Cross section of a bud in ne-

pionic stage; e new epitheca
of bud (slide no. 8).

- a) In stage I — space is prepared for the new bud (fig. 11). Bases of
5 septa only are discernible in the periphery. Septa of dual length here
grow even. Nearer 1o the axis dissepiments.only are seen. Among them,
two or three vesicles slightly . larger .than others have the walls united
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into an arch concave (towards the corner, and forming the initial wall of
the new bud. This is the mew epitheca separating the budding corallite
from the parent.

b) In stage II (fig. 12) — the new wall of the bud has thickened since
new septa have been produced. Their dilated ends are attached to the
epitheca. Major septa of the parent corallite are attached to the other
surface of the epitheca, with minor septa socon arising between them.
A new outer pseudotheca is thus formed on this side of the epitheca too.
The wall separating the bud from the parent corallite is "triple”, similarly
as in D. geinitzi. The new bud wall is very close to the inner pseudotheca
of the parent corallite. Hence it is clearly seen by which of the adjacent
corallites the bud has -been produced. ,

¢) In stage III (fig. 13) — the new bud wall is not yet complete. One of
its ends leans against the outer wall of the parent corallite, the other
against a major septum. Eight short septa have arisen on the mew wall.

Fig. 13. — Hexagonaria laxa Fig. 14. — Hexagonaria laxa
Giirich; Dziewki, Givetian. Cross Gurich; Dziewki, Givetian. Cross
section of a bud (b) in late nepio- section of a bud in neanic stage
nic stage; epitheca still incom- (slide no. 13).

plete (slide no. 12).

d) In stage IV, neanic (fig.14) — the bud is wholly surrounded by the
epitheca. Septa have united into one thick wall. From it protrude the axial
ends of major septa (18), nearly reaching to the axis, also minor septa have
appeared not protruding beyond the wall. Major and minor septa of the
parent corallite, as well as its dissepiments, are still discernible in one
corner. : :
¢) In stage V (ephebic) — the number of septa does not increase, but
the calyx is widened; septa grow longer, slender and more widely spaced;
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major septa differ distinctly from the minor in their length. Septa are
spanned by vesicles, and carinae appear on the septa. There may be as
many as 38 septa. Buds are produced in corners when gpace for them is
available.

Fig. 10 shows the ontogeny of the bud in longitudinal section. The
vesicles form a base for the bud, while the mext dissepiment is the first
tabula. One wall is made of the thick-walled, periaxial dissepiments of the
parent corallite, the other of the outer corallite wall. In early youth this
is the diaphragmataphoric stage. Somewhere higher up, with diameter of
3 mm, commences the pleonophoric structure, when dissepiments appear
on one side.

The budding process in Hexagonaria laxa resembles that in the pha-
celoid form Disphyllum geinitzi.

2. The nft ratio variations during ontogeny. Observations and graphs
show close correlation of these two characters. The value of the m/t ratio
decreases progressively during ontogeny, as is shown in table 2.

Table 2

Mean number of septa (Mn) and mean diameter of tabularium (Mt) ratio with
respective coefficients (Mc, Ms)

Classes B cl ‘ c2 1 c3 ‘ c4 s c6 c7

Mn I, 11 24 | 3 \ 32 ‘ 85 | 38 | 37 | 38

Mt 2.8 3.3 3.8 4.3 4.8 5.3 5.8

Mcl-Mc7 ‘ 8.6 9.4 ‘ 8.4 ; 8.1 7.5 i 7.0 6.5
Ms n/t=17.9

During youth the number of septa increases rapidly from 24 to 35. The
class correlation coefficient augments slightly in class 2. Later dits value
diminishes since the number of septa has slightly augmented, while the
tabularium diameter continues uniformtly to increase.

These developmentary dynamics are excellently illustrated by the n/t
ratio graph in fig. 15. In the nepionic stage the number of septa increases
rapidly. In the next, neanic stage the rate of increase is cut down. In mature
corallites, with 35—38 septa, the increase is extremely slow.

Budding is not frequent in ithe studied colony. Among the 17 thin
slides prepared from 99 corallites in fransverse section, three onl'y budding
specimens have been discovered by the writer. Most probably budding on

Acta Palaeontologica Polonica — vol, V/1 2
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a mass scale occurs at ithe beginning of colonial growth, while later corallite
bundles grow straight up.

nr
L ]
" 40
36k
Rk
Bl
24|
Yy 4 5 N
Fig. 15. — The n/t fétdo curves; tabularium diameters (t) —
on abscissa, number of major and minor septa. (n) — on
ordinate. Broken line and dols refer to Hexagonaria laxa
Giirich (Dziewki, Givetian); continuous line — 'to H. laxa

jurkowicensis Rozk. (Jurkowice, Givetian).

B. Individual variations

Strong polymorphism, expressed in all the structural elements, is
observable in the studied colony. ) :

1. Shape of corallites. In cross section the shape of mature corallites
varies considerably. Upon examining 14 calices the writer ascertained the
following diameters (in mm): 6 X 8, 7 X 8, 7 X 11, 7 X 12, 8 X 9, 8 X 10,
9 X110, 10 X 10, 12 X 12. Tabularium width ranges from 4 to 6.5 mm. The
calicinal outline is usually roughly hexagonal, in a few cases heptagonal or
trigonal.

2. Tabularium/dissepimentarium ratio. 120 mature corallites have
been measured in order to correlate in longitudinal sections the tabularium
width and its relation to the dissepimentarium. These correlation data are
plotted in the graph of fig. 16, in which the t/diss correlation value is placed
on the abscissa, the per cent number of individuals — on the ordinate. The
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curve is distinctly asymmetrical, since the most frequent individuals are
those with the ratio value at 1. This means equal width of the tabularium and
dissepimentarium on either side of it. The per cent number of individuals,

n.

Y

22]

8l

|

10 |

6l

2| -

1 1 ) 1 1 1 L n 1 | 1 i i " i \.t/d's,5
. ! 2 3

Fig. 16. — The t/diss ratio curves; tabularium (t) to dissepimentarium (diss) diameter
ratio ~— on abscissa, per cent of specimens — on ordinate. Broken line refers to

Hexagonaria laxe Glrich (Dziewki, Givetian); continuous line — to H. laxa jurko-
wicensis Rozk. (Jurkowice, Givetian).

in which width of dissepimentarium exceeds that of the tabularium, is
small (0.2—0.8). On the other side of the apex, however, the curve has
a gemtler slope, thereby raising this value to 3.2.

3. Number of wvesicular rows. The number of the rows of vesicles
varies conspicuously even within one corallite. Mature corallites only, not
producing buds, have been taken into account by the writer. It is well known
that new buds completely reduce the dissepimentarium and substitute it.
In mature corallites with morphology not distunbed by budding processes;,
dissepimentarium variability is as shown in table 3. '

These measurements have been taken with the use of a micrometer,
under 50-fold microscepic magnification. Data tabulated here above indi-
cate that dissepimentarium displays strong variations, there mot being two
identical places within one corallite. Dissepimentarium width varies on
either side and, independently thereof, the number of dissepimental rows
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Table 3

Dissepimentarium variability and number of vesicular rows

Left dis- | ‘ Width of | Right dis- Width of
Corallite sepimenta- Number | dissepi- | sepimenta- Number dissepi-
no. |rium width| of rows | ments |rium width| of rows ments
| (mm) | (mm) (mm) | (mm)
| | )
1.0 2 0.5 | 1.3 3 1.5
‘ 0.3 1.0
) o !—, | | 0.5
25 & 10 80 4 14
0.5 | 0.8
0.5 0.6
0.3 0.4
2.5 6 ‘ 1.5 2.0 4 0.7
‘ |10 0.6
' 0.8 0.5
| 0.8 0.5
I 0.5
| 0.4
2 |
| 2.5 | 3 J 3.5 3.5 ‘ 8 1.5
J , 2.5 1.3
. ‘ 15 | i .08
| | 0.7
‘ ' ‘ 0.7
| 0.6
0.6
0.3
3.8 4 ' 35 2.0 2 2.0
2.5 1.5
8 15 |
1.5

varies tco. Variations of vesicle width occurs too, since large ones are
present together with tiny ones.

4. Number of tabulae in 2 mm,. Dissepimentarium width is controlled
by the amount of space available for the growth of individual corallites
within the corallum; the size and hence the number of dissepiments is
affected by environmental conditions, while tabularia display some cons-
tancy. On ithe other hand, the position and arrangement of the tabulae
varies strongly. Tabulae, similarly as dissepiments, are more plastic and
probably depend mainly on exogenetic factors.

In order better to clear up this problem, the writer has measured about
30 mature corallites, thus ascertaining the following data: a) tabulae are
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mostly convex or nearly flat, the presence of concave tabulae has been
ascertained in four cases only; b) number of tabulae in 2 mm varies strong-
ly: two tabulae over that distance is a rare occcurrence, most frequently
there are 5 or 6, this being the case in 50 per cent of the examined corallites;
) tabulae may be complete or incomplete. Those consisting of axial and
periaxial parts and provided with supplementary plates predominate. Their
occurrence is most irregular, since they have been encountered in very
young corallites as well as in large tabularia. Moreover, wide-spaced,
complete tabulae may occur side by side with vesicular ones.

5. Numerical ratio of complete septa to septa subject to reduction. The
characteristic feature of Hexagonaria laxa is the splitting up of some septa
in mature calices into radial segments. A short conical base of the reduced
septum always persists on the peripheral wall. This rudiment is of the same
length as minor septa. The farther septal segments are placed on dissepi-
ments. Occasionally only the peripheral base of the major septum and its
axial end on the inner pseudotheca are present. These two extreme ends
never disappear. Minor septa, if somewhat longer, are likewise reduced to
a shont row of radiate spines which, however, never protrude beyond the
inner wall. In order to ascertain the number of septa, it has been found
most convenient to count the axial ends of major septa, since the number
of minor septa is always the same as that of the major.

The number of septa subject to reduction varies strongly. This depends
on the presence of large dissepimental vesicles in a wide dissepimentarium,
since it is there that the buds arise. The septal spines constitute the initial
stage preparing space for budding, hence they are a caenogenetic character.
The number of septa subject to reduction has been counted by the writer
in 55 calices. The obtained data are given in table 4.

Table 4
Variability in number of reducing septa

Total Number of septa subject to reduction in calices
number of |— — = - == =
major septa| 0 | 1 2 | 3 | 4 | s 6 | 7 8 ] 9 | 10
19 3 1 — | 1 2 | — -— 1 1 ‘ 1 —
18 2 1 2 | 3 3 1 1 1 1 1 1
17 1 1 1 s | —_ —_ 1 2 2 1 1
16 ' 2 | — |1 = | 2 2 1 | — | - | = | =
15 5 — = () = | s

Exclusively complete septa occur only in 25 per cent of the examined
calices, provided with 15—19 major septa. Calices with 18 major septa
contain the highest per cent (33) of reduced septa.
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6. Septal thickness. Septa are a structural element exhibiting notably
strong variability. Thickness is one of the variable features. In the neanic
stage septa are broad in seotion, gradually marrowing towards the axis.
In mature corallites we note great diversity in this respect, each septum
of any one part of the corallite being different. Alout 200 septa have been
measured by the writer in sections of corallites froam one colony, with the
use of the micrometer under a 50-fold magnification. The obtained data
show that on the whole peripheral bases of septa are as follows:

Thickness Per cent
(in mm) of septa
0.10 - 0.12 6
0.14 - 0.16 40
0.18 - 0.24 37
0.26 - 0.40 17

Similarly dilated septa occur in the inner pseudotheca, being those
which, together with the inner whorl of dissepiments, form this wall. The
following data have been ascertained by the writer:

Thickness Per cent
(in mm) of septa
0.10-0.12 3
0.14-0.16 22
0.18 - 0.24 39
0.26 - 0.40 34
0.40 - 0.60 2

Data tabulated above show that septa attain on the average greater
thickness within the inmer wall than on the peripheries. Thus, septa with
thickness of 0.18—0.40 mm predominate in the wall (73 per cent), while
those of 0.14—0.24 mm are most frequent at the base (77 per cent).

Besides the two most conspicuous dilations septa may show several
ccmstrictions or even gaps. In 5 per cent of septa the most constricted places
are 0.02 mm thick, in 75 per cent 0.03—0.08 mm, while in 20 per cent the
most constricted iplaces do mot much differ from the unconstrioted parts and
are 0.1—0.19 mm thick.

7. Number of carinae on septa. The examination of this character
presents some difficulties since the carinae are very fragile. On some septa
where they lie opposite, they are distinct, on others where alternating, they
may be hardly discernible, so that septal sinuosity or dilations only indicate
their presence. Dissepiments are attached to carinae, these are most con-
spicuous along thin septa and when the thin walls of vesicles are added
to the bead-like dilaticns. 170 septa have been minutely examined by the
writer, showing that 13 per cent are without carinae, 20 per cent have one -
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or two pairs of carinae, 50 per cent have 3—4 pairs, while 17 per cent are
provided with as many as 5—=8 pairs. The Dziewki form differs from the
Jurkowice variety in lack of conspicuous carinae.

8. Septal length. 140 septa have been measured; the obtained data
show that major septa vary strongly in length, the longest being 3.2 mm,
the shortest 0.6 mm. As usual, mature calices only have been measured.
Minor septa are considerably shorter, ranging from 0.06 to 0.64 mm. The
length ratio of the major to minor septa is shown here below:

Per cent of Major/minor
examined septa septal length
25 3- 4
60 5- 8
15 9-11

The following are the most frequent figures of length (in mm):

Major septa Minor septa
2.72 0.54
2.48 0.48
1.76 0.32

Notably long major septa, 9 or 10 times as long as the minor, are very
rare. E. g..

Major septa Minor septa
3.00 0.35
2.56 0.24
2.07 0.19

The Dziewki form is characteristic foremost by extremely short minor
septa. This suggests an obvious tendency to reduction.

Hexagonaria laxra jurkowicensis n. subsp.
(fig. 15-19)

Material. — Tiwo subcircular colonies, 9 em in diameter, from a stroma-
toporoid-tabulate reef in Jurkowice near Opatow.

Diagnosis of holotype (fig. 17-19, microscopic sections 14 and 16). —
This variety of the species H. laxa differs from the type form in larger
calices (Jlargest one 16 X 18 mm), slightly broader tabularium (up to 7 mm
in diameter), and greater number of septa. In mature calices there may
occur as many as 20 major septa, tending to break up into short irregular
segments. All septa are conspicuously carinate. Trabeculae thick (0.16
mm), budding intermumral.
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Fig. 17. — Hexagonaria laxa jurkowicensis Fig. 18. — Hexagonaria laxa jurko-
Rozk.; Jurkowice, Givetian. Cross section wicensis Rozk.; Jurkowice, Givetian.
of a cerioid colony (slide no. 14). Longitudinal section of a cerioid

colony (slide no. 15).

A. Blastogeny

1. Development of bud. Longitudinal section shows that budding is
more frequent here than in the Dziewki form. Many buds are produced
growing subradially from some central
corallite at an angle of 70-80°. Their further
development is similar to that in H. laxa
(fig. 17).

2. The n/t ratio variations during on-
togeny (fig. 15). Correlation of the number
of septa with the tabularium width and its
ontogenetic variations are shown in table 5.
Fig. 19. — Hexagonaria laxa Ms coefficients of the two forms, from
jurkowicensis Rozk.; Jurkowice,  myzjenyki and Jurkowice, are very similar,
Givetian. Cross section of a part R . :
of corallite with bud in the ne- being 7.9 and 8.3 respectively. The slightly
piomclasct}?i%?é (Isllei‘(;,e i%i.tfllzia still  hjgher figure in the Jurkowice variety is

due to the greater number of septa there.
40 septa continue to be present throughout 5 classes, beginning with the
tabularium diameter at 5-7 mm. This indicates distinct tendency for the
diameter growth to dominate over the mumerical increase of septa. The
correlation curve placed near the n/t ratio line of the Dziewki form (fig. 15)
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Table 5

Mean number of septa (Mn) and mean diameter of tabularium (Mt) ratio with
respective coefficients (Mc, Ms)

_ _ _ | .
Classes |

‘ cl ‘ 3 | c4 | cd ‘ c6 ! c7 | c8 | c9 clo

MaLT | 30 | 32 | 34 | 36 | 37 | 40 [ 40 40 | 40 | 40
Mt ‘ 2.5 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 1.0
SRR L . | -
Mcl-Mcl0 | 12,0 | 10.7 | 9.7 \ 90 | 82 | 80 | 71 | 67 61 | 57

Ms nj/t=8.3

suggests similarities in character. The only deviation consists in the nume-
rical increase of septa during the ephebic stage of the Dziewki form, while
in the Jurkowice form there is no varation in this respect.

B. Individual variations

Differences are very strong in mature forms. The contour of the
corallite is roughly polygonal. The maximum corallite diameter in an
exactly cross section is 18 mm.

1. The tabularium/dissepimentarium ratio (fig. 16) comes close to that
of the Dziewki form, as is shown by the correlation curve running parallel
to the t/diss curve of the Dziewki form (fig. 16). Their course is analogous,
but the summits are placed in different classes. The majority of the Dziewki
specimens are with the t/diss ratio = 1, while in the Jurkowice colony that
value is slightly lower (0.8). It has been ascertained that 46 per cent of the
specimens have the tabularium narrower than the dissepimentarium. The
evolutionary trend is to enlarge the colony by dissepimental growth.

Table 6

Dissepimentarium variability and number of vesicular rows

Left dissepi-

Right dissepi-

Corallite no. mentarium | Number mentarium Number
width | of rows width of rows
(in mm) | (in mm)

6.5 8 5.0 9

1 3.5 5 2.0 3

' 2.1 4 1.0 9

| 1.0 2 \ 0.5 2

| 3.5 6 5.3 8

2 3.2 5 2.5 | 5

2.5 3 2.0 | 3

1.0 2 0.6 1
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2. Number of vesicular rows (fig. 18). This character varies strongly.
It does not correlate with dissepimentarium width, but is strictly connected
with the size of vesicles and, most likely, it is merely a function of outer
envinronmental conditions (see table 6).

3. Number of tabulae in 2 mm. This is a strongly variable feature, as
in the Dziewki topotype. Number of tabulae ranges from 2 to 6 in 2 mm.
Tabularia with only 2 tabulae in 2 mm are unusual. Closely spaced tabulae
are the most frequent, the majority being complete.

4. Complete and reducing septa. In mature calices, with a well develop-
ed dissepimentarium (fig. 17), septa begin to break up into segments. A short
base invariably persists on the periphery, farther segments have yard-arm
carinae united by thin stereozone strips. Upon further reduction, trabecules
loose their junctions so that shapeless septal segments only persist com-
prising several conspicuous carinae covered by stereoplasm. In H. laxa
they break up according to another pattern. There the septum separates
into thin, slender septal spines fixed on the arnched dissepimental wall. The
peripheral bases of septa in the Jurkowice vaniety are then short, hardly
discernible, but the axial ends are complete and strong, as in the topotype.

Similarly as in H. laxa, the number of regressive septa in the several
calices varies. The number of reducing major septa ranges from 0 to 19.
The same septum may disintegrate once or as many as six times (see
table 7). The disintegration of septa into elongated parallel segments is
rather frequent. Moreover, it has been ascertained that minor septa, though
still slightly longer than in the topotype, are reduced more rapidly than
the major septa. Analogously accelerated reduction is observable in the
Dziewki form also.

Table 7

Numerical data showing interrelation of calyx diameter and septal disintegration

Tapula— Niniber Separation |Number Disintegra-

Calyx : i
Calyx no. | diameter .rlum of major — — —| ok von' into
(mm) diameter septa | one- | two- ‘three— complete| elongated
I (mm) ‘ fold I fold @ fold A septa segments
- T _|'_ r
17.0 7.0 20 12 6 | = | 2 10
2 13.0 70 | 20 5 2 2 1 | 1
10.0 ‘ ‘ ‘ = — 19 —

5.5 i 20

As is shown in the above table, which illustrates three haphazardly
picked out mature calices, progressive septal regression is associated with
size of calyx.
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5. Septal thickness (fig. 17). Septa here show notably stronger struc-
ture than those in the type f;orm, as well as greater diversity of thickness:
distinctly spindle-like ones occur together with slender ones, which have
rounded carinae and the appearance of a string of beads.

For the sake of comparison the writer has measured, with the use of
a micrometer under 50-fold magnification, the septal thickness at the
peripheral base, in the inner pseudotheca and in places of greatest constric-
tion. On these measurements it has been established that:

a) minimal basal thickness = 0.3-0.4 mm in 15 per cent of septa, most
frequent thickness = 0.5-0.8 mm in 62 per cent, and maximum thickness =
= 0.9-1.3 mm in 23 per cent of septa;

b) as regards thickmess within the pseudotheca, measurements show
that the peripheral base of septa and the periaxial dilations have similar
value, i.e. that in these two points the septa are analogously dilated. In the
Jurkowice form these dilations are stronger, but the two above mentioned,
equally strong thickenings, occur in the topotype too:

Hexagonaria H. laxa
laxa jurkowicensis
Dilation at base 0.1-04 0.3-1.3
Dilation within inner
pseudotheca 0.1~-0.6 05-1.3

Thread-like connections of the lumpy trabecules are as fine as those
in the type form Wwhere the sharp-pointed end of septal spines makes its
appearance. The marrowest constrictions range from 0.03 to 0.08 mm and
are not rare.

6. Number of carinae on septa (fig. 19). The Jurkowice variety is pro-
vided with markedly conspicuous carinae, readily observable in transverse
and longitudinal sections. The opposite arrangement predominates, the
alternating pattern is less common. Dissepiments, strongly dilated in the
periaxial part of the corallite, are attached to the processes of carinae.

Upon measuring 50 septa, it is possible to describe the numerical
occurrence of carinae on septa. Some septa are without distinguishable
carinae. If so, the trabecules are mutually closely connected throughout
their length by stereoplasm. On other septa carinae are conspicuous. Their
number varies. Septa, provided with 56 pairs of carinae each, are frequent,
the majority have 9 pairs, but occasionally 13, 15 or even 17 pairs may occur.
In the Dziewki form 3—4 pairs of carinae are the most frequent, while 5—9
pairs on one septum is the maximum recorded number.

7. Septal length. Length correlation of major and minor septa in the
Dziewki form differs completely friom that in the Jurkowice form. Minor
septa are considerably longer in the Jurkowice colony, nearly reaching to
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the inner wall. Figures relating ‘to length of both septal types are as follows:
in 70 per cent of septa the sI/sll ratio = 1.1-2. This means that major septa
are either only slightly longer than, or twice the length of minor septa. In
H. laxa from Dziewki, however, the sl/sll ratio = 5-7-9, with the predo-
minance ©of calices having septa as many as nine times the length of minor
septa.

C. Comparison with the type form

Morphology, microstructure, ontogeny and individual variability of two
closely allied forms have been investigated: i.e. the Dziewki topotype
H. loxa and the variety H. laxa jurkowicensis from Jurkcwice. The two
forms come from similar environments in a tabulate-stromatoporoid reef.

1. Characters in common have been ascertained providing evidence
for assignment of both forms to the H. laxa group. They are with similar
structural pattern and similar ontogeny. The latter is indicated by arrange-
ment and development of buds, 'and correlation curves of the same type.
Individual variability displays analogous tendencies.

2. Differences, however, occur reasonably suggesting separation into
a variety. They are as follows: shape of colony is tabular in the type form,
but subcircular in the Jurkowice form. In the type form buds grow vertically
upward, in the latter — latero-radially. In the variety budding is frequent.
Calices attain the size of 16 X 18 mm in the Jurkowice variety, as compared
against 12 X 12 mm in the Dziewki form. The tabularium has a greater
mean diameter, attaining the maximum figure of 7 mm against 6 mm in
the Dziewki corallites. Septa more numerous and rapidly stabilized. All
skeletal elements more massive. Septal regression is expressed in the Jurko-
wice form in more robust and more closely spaced numerous carinae and in
the separation of septa into numerous thick lumps. The inner wall is less
compact in the Jurkowice variety.

3. Greater diameter of calyx, greater number of septa, and more
advanced reduction of the septal system indicate more advanced phylogeny,
as compared with the type species. Hence the writer regards the Jurkowice
form as a mutation.

4. Another morphological difference confirms the supposition that
the Jurkowice variety cannot be a straight line descendant of the type form,
but merely belengs to the H. laxa group. It consists in the considerable
constant length of the minor septa in the Jurkowice colony throughout all
the ontogenetic stages, while in the type form the septa are mostly short.
Although the tendency for septal reduction mainly involves minor septa,
nevertheless in the Jurkowice variety they nearly always remain long
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through the later ontogenetic stages. The original structural pattern here
is, therefore, somewhat different and the evolutionary trend in this respect
has a different degree of intensity.

Peneckiella minor (Roemer) kunthi (Dames)
(fig. 20-29)

1869. Cyathophyllum kunthi Dames; W. Dames, Herr Dames an..., p. 699.
1873. Fascicularia kunthi Dames; W. N. Dybowski, Beschreibung zweier aus Ober-
kunzendorf..., p. 406 - 408, pl. 13, fig. 3, 4.

1881. Fascicularia kunthi Dames; C. Schliiter, Uber einige Anthozoen..., p. 104.
1885. Cyathophyllum kunthi Dames; F. Frech, Die Korallenfauna.., p. 35-36, pl. 1,

fig. 4a-bh.

1935. Disphyllum (Phacellophyllum) caespitosum (Goldf), partim; W. D. Lang & S.
Smith, Cyathophyllum..., p. 573.

1949. Macgeea (Thamnophyllum) caespitosum (Goldf.) var. minus (Roemer), partim;
A. v. Schouppé, Die ,,Thamnophyllen”..., p. 154 - 155, pl. 11, fig. 38 - 39.

1956. Macgeea (Thamnophyllum) kunthi (Dames); H. Fligel, Kritische Bemerkungen...,
p- 360 - 361.

1957. Thamnophyllum kunthi (Dames); M. Rozkowska, Considerations.., p. 84, fig.
1 A; p. 100, fig. 10; p. 140.

Material. — Reef built up of phaceloid colonies of this species and of
dendroid colonies of Sudetia lateseptata, all cemented by dark bituminous
zoogenic limestone. South shore of Daisy Pond near Mokrzeszé6w, Upper
Frasnian. 34 thin slides have been cut with transverse and longitudinal
sections.

Fig. 20. — Peneckiella minor kunthi

(Dames); Mokrzeszéw, Upper Fras-

nian. Cross sections of mature coral-

lites: A corallite coalesces with

neighbour by its elongated part, B

bud in contact with parent corallite
(slide no 35).

Diagnosis. — Phaceloid colony; corallites straight, covered by thick
epitheca, locally touching. Diameter 2.5 to 4.8 yam. Number of septa ranging
from 12 X 2 to 16 X 2, only exceptionally 18 X 2. Major septa long with
bent axial ends, thick and zigzagged, within the dissepimentarium frequen-
tly carinate. Minor septa short. Double row of diversely shaped dissepiments
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{horizontal, horse-shoe, sigmoidal, peneckielloid). Tabulae usually complete,
horizontal or concave. Trabecular fans, trabeculae thick (0.08—0.16 mm).
Budding latero-thamnaphylloid.

3

o~

Fig. 21. —. Peneckiella minor kunthi. o

(Dames); Mokrzeszéw, Upper Frasnian. L Fig. 22. — Peneckiella mi-
Cross section of a corallite with dist- nor’ kunthi (Dames);, Mo-
inctly carinate septa, frequently not - .. krzeszow, Upper Frasnian,
surrounded by stereoplasm (slide no. Longitudinal section of a

41). i corallite (slide no. 22).
A. Blastogeny

1. Development bf bud (fig. 23—25). The above named species produ-
ces lateral buds, arising from the dissepimental tissue of the budding
corallite. Similar mode .of budding
occurs in Thamnophyllum caespi-
tosum (Goldf.). In the latter form
the bud bends :at a right angle, in
the Mokrzeszow form — at 45°.
During the early stage (fig. 23)
some of the major and minor septa
of the parent corallite grow longer
and become part of the bud’s septal

Fig. 23. — Peneckiella minor kunthi

(Dames); Mokrzeszow, Upper Frasnian.

Cross section of corallite with bud:

elongated septa of parent corallite enter
the bud (slide no. 33).
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apparatus resting on the outer and the periaxial side in relation to the bud-
ding polyp. This is thamnophylloid lateral budding not common in the
Thamnophyllum lineage. It is distinguishable from lateral buds of the
disphyiloid type where septa of the parent corallite persist on the outer
side of the bud (fig. 4, 5).

During the following stage (fig. 24), with diameter of 2.5 mm, the bud
is provided with a completely developed interior pseudotheca, but the epi-
theca never separates the bud from the parent corallite.

In longitudinal section (fig. 25) the bud is seen to arise from the disse-
pimental tissues consisting of normal vesicles and horse-shoes. During the
primary stage the structure is diaphragmatophoric. On the outer side of the
bud is the epitheca, absent from ithe inner side, hence the bud there is
directly united with the parent corallite. '

T C Fig. 25. — Peneckiella minor
Fig. 24. — Peneckiella minor kunthi (Dames); Mokrze-

kunthi -(Dames);" Mokrzeszow, - szé6w, Upper Frasnian. Lon-

Upper Frasnian. Section of a bud gitudinal section of a bud; .

with complete pseudotheca (slide lack - of epitheca between
no. 10). two corallites (slide no. 16).

2. The n/d ratio variations during ontogeny (fig. 26). In the neanic and
nepionic stages septa increase rapidly, the diagram curve rises almost
steeply. During the ephebic stage, with diameter of 3.4 to 4.4 mm, the hum-
ber of septa is already constant and the morphogeny complete. A slight
increase in the calicinal diameter occurs only. S

3. Septal length (fig. 26) varies distinctly. In young individuals septa
are long, in the axis of the corallite nearly mutually coalescent. During
further growth of bud septa diminish conspicuously. The c¢/d correlation
curve shows changes during ontogeny within the axial portion without
septa. This area expands nearly uniformly with the increase of the corallite
diameter. With diameter of 2.4 to 3.9 mm the corallite centre, not provided
with septa, is minute (0.3—0.5 mm), later widening up to an average of 1 mm
in the largest specimens.
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Fig. 26. — Peneckiella minor kunthi (Dames); Mokrzeszé6w, Upper Frasnian. Ratio

curve of total septal number (n) and corallite diameter (d), also with ratio curve of
axial area (c) free of septa and corallite diameter (d); ¢, d — in mm.

B. Individual variability

Individual variability is strong. It is most conspicuously expressed in
regressive elements, such as dissepiments and septa. Tabulae vary consi-
derably too.

1. Dissepimental structure (fig. 27-28). Dissepimentarium extremely
narrow, involving one, never more than twio vesicular rows. Dissepiments
vary notably in shape and dimensions, the following types being distinguish-
ed: a) small horse-shoe dissepiments with both arms resting on the under-
lying vesicle; the symmetry line of the trabecular fan occurs at the upper-
most part of the vesicle; b) ,,horizontal” dissepiments, in this species slightly
arched upward, occur outside the horse-shoe dissepiments; in some places
they are missing near the horse-shoe, in others may be underlain over the
entire width; c) normal, ,,peneckielloid” dissepiments, distally flattened, are
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the most common and the largest; their inner arm rests on the underlying.
vesicle, the outer one enters the thick wall; it idoes not, however, participate
in its formation, but seemingly leans against it; d) another, rather rare disse-.
pimental type is that apparently due to the fusion of two distinct vesicles:
the horse-shoe and the horizontal; in shape it is sigmoidal (fig. 27).

Fig. 27. — Peneckiella minor kunthi
(Dames), Mokrzeszoéw, Upper Frasn-
ian. Longitudinal section showing

horse-shoe dissepiments, peneckiel- Fig. 28. — Peneckiella minor
loid, horizontal and sigmoidal vesi- kunthi (Dames); Mokrzeszow,
cles; trabecular fans resting on horse Upper Frasnian, Longitudinal
shoe dissepiments or on normal (pe- section showing various dissepi-
neckielloid) vesicles (slide no. 40). ments (slide no. 25).

The disappearance of horse-shoe dissepiments calls fior closer attention,
since — together with the symmetric trabecular fans — they constitute the
most characteristic features of the Thamnophyllidae. The symmetry line
of the trabecular fans is shifted towards the epitheca together with the
extinction af horizontal dissepimenits. Although both the horse-shoe and the
horizontal dissepiments become obsolete, trabecular fans persist and con-
tinue to occur inthe descendant form Sudetia lateseptata n.sp.

2. Peneckielloid and horse-shoe dissepiments. Peneckielloid vesicles
dominate over horse-shoe dissepiments. Through the investigation of their
numerical ccurrence in 40 conallites, involving 20 dissepiments, the follow-
ing data have been obtained by the writer: in one thind of the examined
corallites the number of peneckielloid dissepiments slightly exceeds that
of the horse-shoe type, the ratio being 2 : 1; in another third of the corallites
the peneckielloid type is three or four times as numerous, while in the
remaining 37 per cent its number is five to seven times that of the horse-
-shoes. This indicates rapid extinction of thamnophylloid characters. More-

Acta Palaeontologica Polonica — vol. V/1 3
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over, observations confirm that the part played by horse-shoe dissepi-
ments in the formation of dissepimentarium is not at all connected -with
ontogenetic age.

3. Septal thickness is a feature not controlled by age, and strongly
variable throughout ontogeny. Thin septa may occur together with the
gpindle-like type even in the youngest corallites. Their maximum thickness
ranges from 0.08 to 0.32 mm. In the same mature calyx we may encounter
thin, wide spaced septa, together with those inflated to such an extent by
the superimposition of stereoplasm that their width is twio or three times
greater. Septa have been measured at their maximum width, within the
inner wall. The fracture lines there distinctly separate the septum from the
inflated vesicular waill touching them. This observation is illustrated by the
following numerical data (in mm):

Diameter Thickness of

of calyx major septa

- 25-27 0.09 - 0.32
3.0-39 0.09 - 0.32
4.0-45 0.08 - 0.32

4. Septal carinae. The presence of carinae in this species has been
ascertained without doubt. Outside they are nct always discernible, being
masked by the stereoplasm. Septa are then broad, spindle-like; carinae most
conspicuous (fig. 21) when reduction of stereoplasm has occurred. Schouppé
(1958, p. 230), when stating the generic diagnosis of Peneckiella (based on
the gemotype Diphyphyllum minus Roemer), writes that ,;septa are not
distinctly carinate”. In her diagnosis of the newly established genus Pe-
neckiella, with genotype as mentioned above, Soshkina (1939, p. 23) postu-
lates that ,,septa are zigzagged and occasionally provided with few septal
carinae”. Three possibilities are suggested on the Mokrzeszéw specimens
with macro- and microstructure elements occasionally excellently preser-
ved: a) thin non carinate septa, b) septa thickened, carinae indistinct, ¢)
strongly carinate septa. In microscopic sections of the Grund genotype
microstructure is not readily discernible. Thin as well as thicker, spindle-
like septa occur; carinae are indistinct, like in some Mokrzeszow specimens.
The presence of carinae in the Mokrzeszéw specimens indicates the matu-
rity of the corallite; in corallites with diameter of up to 2.8 mm septa and
the trabecular line are straight. Beginning with a 3 mm diameter septa may
be zigzagged, but without distinct carinae. With diameter from 3.7 mm
upwards carinate septa make their appearance. Their number varies:
carinae are either completely lacking or occur on 1-3 septa, occasionally on
as many as seven septa.

5. Spacing of tabulae. The arrangement of tabulae is not affected by
ontogenetic age, being rather a function of environmental conditions. Two
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cardinal types of tabulae occur: a) closely spaced, horizontal, with a slight
groove-like depression in the axial area, usually complete (fig. 29) and b)
incomplete, deeply concave, widely spaced (fig. 27-28). In type a) 9-12
tabulae fit into 2 mm, in type b) there may be from 4 to 7 tabulae in 2 mm.

Fig. 29. — Peneckiella minor Fig. 30. — Sudetia la-
kunthi (Dames); Mokrzeszéw, teseptata Rozk.; Mo-
Upper Frasnian. Longitudinal krzeszow, Upper Fras-
section showing various dissepi- nian. Cross section of a
ments and closely spaced, hori- corallite; minor septa

zontal tabulae (slide no. 21). nearly completely re-

duced (slide no. 12).

Remarks. A comparison of the Mokrzeszow form with sections of the
Grund genotype shows very close similatities; it is in fact hardly possible to
distinguish forms from these two localities. Since the author is not familiar
with the variation range of the species P. minor, she postulates that the Mo-
krzeszéw form is a geographical variety. It is characterized by fewer septa
with corresponding calicinal diameter (16 X 2 septa in the Mokrzeszow form
against 18 X 2 septa in P. minor, with diameter of 3.6 mm).

Genus Sudetia n. gen.

Sudetia lateseptata n. sp.
(fig. 30 - 43)

Material. — Large irregularly dendroid colony (9 X 15 X 6 ¢m), also
numerous small fragments cemented in dark bituminous Upper Frasnian
limestone of Mokrzeszow, accompanied by Peneckiella minor kunthi. 15 thin
slides have been prepared with transverse and longitudinal sections.

Diagnosis (holatype, fig. 30-33, microscopic sections nos. 12, 15). —
Dendroid colony with zigzag corallites provided with 32-36 major and minor
septa, at diameter of 3.0 to 4.6 mm. Thick epitheca, conspicuous inner pseu-



36 MARIA ROZKOWSKA

dotheca occurring on the boundary line between the tabularium and the
dissepimentarium. Calyx deep, with flat botbom and steep walls, complete-
ly surrounded by the epitheca as far as the distal end of septa. Major
septa short, spindle-like, mostly touching laterally, with wide carinae
usually covered by stereoplasm; minor septa of varying length, often com-
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Fig. 31. — Sudetia latesep- Fig. 32. — Sudetia latesep-
tata Rozk.; Mokrzeszow, tata Rozk.; Mokrzeszow,
Upper Frasnian. Longitudi- Upper Frasnian. Longitudi-
nal section (slide no. 23). nal section (slide no. 12).

pletely reduced. One row of flattened peneckielloid dissepiments. Tabulae
mostly complete, concave or horizontal. Trabecular fans asymmetrical, with
the divergence line mear to the wall, resting .on the distal end of a penec-
kielloid vesicle. Trabeculae thick (0.06-0.18 mm). Two modes of budding:
either lateral, thammnophylloid, rather rare, or syringoporoid, with aseptal
and breviseptal stages, most common. Numerous connecting processes.

A. Blastogeny

1. Development of bud (fig. 34-42). The corallite frequently produces
processes. Some (left side, fig. 33), involving dissepiments as well as tabulae,
are connecting processes, others inclining from the mature corallite at an
angle of 45°, are buds filled by large vesicles vesponsible for their cysti-
phylloid appearance.

The following stages are distinguishable during syringoporoid blasto-
geny:
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a) Stage I (fig. 34, 35) — in cross sec-
tions septa lacking in the bud which, to-
gether with the parent corallite, is enclos-
ed in a common epitheca. Septa of a mature
individual are not introduced into the bud,
which contains only widely spaced dissepi-
ments and tabulae. This aseptal stage con-
tinues until the bud attains a diameter of
2.2 mm. In fig. 35 one side of the bud tou-
ches the adjacent corallite.

b) Stage II, breviseptal (fig. 36, 37) —
septa present in buds with diameter from
1.8 to 2. 8 mm. In this stage, common in
our thin slides, beginning major septa are
discernible. In fig. 36 the young bud co-
alesces with Peneckiella minor kunthi,
being on this side provided with 3 short
septa. The bud is provided with the epitheca
and tabulae. The same thin slide shows
a breviseptal bud, slightly older, already
with 16 short thin major septa, some of
which prabably belong to the minor group.
The inner pseudotheca and the dissepimen-
tarium have been formed. The bud is
attached with a process to P. minor kunthi
(fig. 37).

¢) Stage III — with 14-16 major septa
which are thick, zigzag (fig. 38), with short
minor septa locally intervening. Bud 2.5
mm in diameter, coalescing with P. minor
kunthi. Fig. 39 shows distinctly syringo-
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Fig. 33. — Sudetia lateseptata
Rozk.; Mokrzeszéw, Upper
Frasnian. Longitudinal section
showing shape of corallite
with syringoporoid bud (A)
and connecting process (B)
(slide no. 15).

37

poroid budding. The bud arises from the transversely cut parent corallite
with short, thick major septa and partly reduced minor septa. It is thick-
-walled, and provided with large vertical vesicles.-Septa of the budding
corallite are not introduced into the bud. Normal peneckielloid dissepi-
ments miake their appearance at diameter of 2.4 mm. Eight zigzag major
septa, with thickness uniform throughout the length, are seen on the distal
end of bud. Their axial ends hardly protrude beyond the inner wall. Several
minor septa occur too. Complete and incomplete tabulae present. A short
and broad trabecular fan (fig. 39) observable on the convex wall of the

vesicle.
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Lateral, thamnophylloid budding (fig. 40), as in P. minor kunthi, less
commeon, may ocecur together with syringoporoid budding. In the thamno-
phylloid type septa of the parent corallite elongate to attain the interior of
the bud, and form short septa on the outer and inner bud wall. The epitheca

Fig. 34. — Sudetia lateseptata Fig. 35. — Sudetia lateseptata Rozk.;

Rozk.; Mokrzeszéow, Upper Mokrzeszow, Upper Frasnian. Cross

Frasnian, Cross section of a section of a budding corallite with asep-

corallite with aseptal bud tal bud, slightly obliquely cut (slide no.
(slide no. 12). 47).

—_ . 2mm
Fig. 38. — Sudetia lateseptata
Rozk.; Mokrzeszé6w, Upper Fig. 37. — Sudetia lateseptata Rozk.;
Frasnian. Bud with three Mokrzeszow, Upper Frasnian. Bud
septa, touching the adjacent slightly more developed, breviseptal
corallite; both in cross section stage with connecting process (slide

(slide no. 51). no. 51).
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does mnot, however, separate the bud from the parent corallite, the two
individuals are intimately connected in both types of budding.

Fig. 38. — Sudetia lateseptata Rozk.; Mokrzeszow, Upper Frasnian. Young individual
in neanic stage, touching the adjacent corallite (slide no. 51).

£
€
]
Fig. 40. — Sudetia lateseptata
Fig. 39. — Sudetia lateseptata Rozk.; Rozk.; Mokrzeszéw, Upper Fras-
Mokrzeszow, Upper Frasnian. Budding nian. Thamnophylloid budding,
corallite with a bud, in longitudinal, elongated septa of budding coral-

slightly oblique section (slide no. 52). lite enter the bud (slide no. 50).
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In the same ‘thin slide we can also see young individual corallites,
possibly the equivalents of 0ozoids. From the very beginning (fig. 41), with
diameter of 1 mm, they are provided with major septa as well as with
large vesicles and complete tabulae. Several major and minor septa, divided
into radiating segments, occur on the distal, somewhat obliquely cut end.

Fig. 41. — Sudetia latesep-
tata Rozk.; Mokrzeszoéw,

Upper Frasnian. Juvenile Fig. 42. — Sudetia lateseptata Rozk.; Mokrze-
corallite, probably an 00zo- szoéw, Upper Frasnian. Juvenile corallite, pro-
id, provided with septa in bably oozoid, in longitudinal, slightly oblique
the earliest stage, at the section, with cystiphylloid bud at the distal
very base (slide no. 52). end (slide no. 54).

An interpretation of the young corallite in fig. 42 presents some
difficulty. It is probable that a larva, secreting a calyx with septa, 1.5 mm
in diameter, has been attached to a mature corallite of Sudetia lateseptata.
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A cystiphylloid aseptal bud arises from the young corallite even with diame-
ter of only 2 mm.

Remarks. Soshkina (1954, p. 36, pl. 5, fig. 2), when describing Penec-
kiella jevlanensis Bulvanker from Livonian strata of the Russian Platform,
mentions buds occurring in the form of cystiphylloid vesicles. At a diame-
ter of 1.5 mm these buds are without septa, their beginnings only being
discernible ‘as shont spines on the wall. Similar buds have been ascertained
by Soshkina (1954) in Donia rossiensis Soshkina, in Upper Frasnian beds.
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Fig. 43. — Sudetia lateseptata Rozk.; Mokrzeszéw, Upper Frasnian. Ratio curve of
total septal number (n) and corallite diameter (d), also width ratio curve of axial area
(c) free of septa and corallite diameter (d); ¢, d — in mm.

The ‘above mentioned species of that author may possibly be referable to
the same group as Sudetia, insomuch that they display similarities of
structural pattern and of microstructure.

2. Ontogenetic variations in the number of septa (fig. 43). 62 corallites
in various ontogenetic stages have been examined for the n/d ratio. The
number of septa is shown to increase rapidly during the neanic stage, with



42 MARIA ROZKOWSKA

diameter of up to 3.4 mm. Major and minor septa may be as many as 32.
From that point on, during the ephebic stage, major and minor septa
together attain slowly the number of 34. The frequent loss of minor septa
in mature corallites has not been here taken into account.

3. Width variations of axiol aseptal area. The c¢/d ratio, i.e. diameter
of axial aseptal area (c) and diameter of corallite (d), similarly as the n/d
ratio, is strictly governed by the stage of ontogeny. During the aseptal stage
the whole interior is free of septa. Later, short septa appear and elongate
rapidly. The axial area free of sepla hardly augments at all at diameters
ranging from 1.4 to 3,4 mm. During the ephebic stage septa still continue
to grow, but slowly, as is shown by the following numerical data (in mm):

Diameter Septal length
1.4 —
2.4 0.4
34 0.9
4.4 1.3
4.5 1.3

4. Development of septal carinae dependent on ontogeny. In young
individuals (with diameter of up to 3.4 mm), the septa are thin, zigzag, and
the whole intericr is filled by adark bituminous substance; carinae are not
discernible although uncovered by superimposed stereoplasm. In mature
specimens, however, 6 to 9 conspicuous, distinctly separated trabeculae are
discernible in practically every septum, usually masked by stereoplasm.
When the stereoplasm disappears, trabeculae grow more distinct in the
form of carinae on septal edges.

B. Individual variations

In mature individuals skeletal elements vary strongly. The variation
here involves shape of corallite, size and arrangement of dissepiments,
spacing and structure of tabulae, thickness of septa and reduction of minor
septa.

1. Shape of corallites varies largely, as is shown in cross and longitu-
dinal sections. They are only exceptionally circular, being mainly elliptic,
irregulanly elongated into one or two directions. The epitheca becomes
convex, while septa and dissepiments are introduced into the connecting
processes {fig. 33). Moreover, lateral and syringgporoid buds arise, into
which the prolongation of septa does not penetrate.

2. Septal thickness wvariations. Septa are the most plastic skeletal
element of the studied species. Thin straight ones may occur in the same
calyx with others elliptically inflated. Mature corallites have been measur-
ed with a micrometer, under 50 fold magnification, for thickness of septa,
supplying the following numerical data:
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Thickness of septa Number of septa
(in mm) . (per cent)
0.1 16
0.2 23
0.3 28
0.4 20
0.5 18
0.6 4

The above figures show that septa 0.3 mm thick are the most common.

3. Reduction of minor septa. A tendency to the reduction of minor
septa is a characteristic feature of this genus. The length of septa varies
considerably, even within one corallite. Their rudimentary traces may be
encountered with length one sixth to one eight that of major septa. Others,
however, are long, attaining three fourths of the length of major septa.
Minor septa are often completely reduced. There may be one or two; in
some calices, however, as many as 16.

4. Dissepimental variation is not markedly strong. Peneckielloid
vesicles only occur, arranged into one, exceptionally two rows. The size
only of dissepiments varies, as is illustrated by numerical data representing
the number of dissepiments in 2 mm:

Number of Number of
dissepiments corallites
3 1
4~ 8
5 11
6 9
ki 5
8 1
9 1

Thus, extremely minute vesicles occur along with large ones. The
predominant corallites, however, are those with large vesicles (5 dissepi-
ments in 2 mm). The arrangement pattern of dissepiments varies too,
usually vesicles rest honizontally, their vertical posu‘)lon is less common
(fig. 31, 32).

5. Spacing and structure of tabulae. The arrangement of tabulae is
not constant. Most frequently they are complete, flat, sometimes so regu-
larly arranged as to igive in longitudinal section the semblance of ladder
steps, widely or closely spaced. In the same «corallites, together with com-
plete tabulae, the woccurrence is moted of incomplete concave tabulae,
consisting of strongly concave axial areas and of periaxial parts steeply
inclined to the axial (fig. 31, 32).
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GENERAL CONSIDERATIONS

1. Problems of colonial development

In 1934 D. Hill pointed out the existence of several evolutionary
trends in the phylogeny of some fetracoral lineages. One of them involves
evolution from individual to colenial forms and, among the colonial group,
from phaceloid and dendroid ‘to massive forms. This concept finds its
confirmation in the Thamnaophyllidae where we can trace the evolution of
the genus Thamnophyllum. In that lineage able of producing buds, which —
after Alloiteau (1955, p. 396) — is the essential condition, the occurrence
is noted of the three above mentioned colonial types: phaceloid in Penec-
kiella minor kunthi, dendroid in Sudetia lateseptata and Th. trigeminum
koztowskii, and massive in the genus Phillipsastraea®. On the other hand,
the genus Macgeea — throughout its phylogeny from the Lower Givetian
to the Upper Frasnian — persists as an individual form. Very exception-
ally only it produces 2-3 iparricidal buds, although it ocours in the same
facies with the dendroid Thamnophyllum. In the genus Phillipsastraea, the
massive colonial stages have twice been attained by the Thamnophyllum
lineage, ie. in the Middle Givetian and the Upper Frasnian. Hence, we
may assume that colonial development is not connected with facies or
phylogeny, but with the adaptability of the given lineage.

A coral colony is an assemblage of corallites, more or less intimately
united and produced by agamic multiplication (blastogeny) from one zooid.
Hence it is a mruly homogeneous population, consisting of genetically in-
terrelated individuals. All the corallites of one colony are expected to
display analogous reaction to outside stimulus, phenotypic variations of
a continuous nature;-and the occurrence of different mutations due to spon-
taneous changes in the genetic system.

Colonial corals have been recorded as early as from the Middle Ordo-
vician (Favistella), up to recent times. A colony of Palaeozoic tetracorals,
however, differs from a hexacoral one. In a tetracoral colony each corallite
is separated from its neighbour by an epitheca. The epitheca is compact and
stretches to the edge of the calyx, completely surrounding the polyp living
there. It is formed during earliest ontogeny, as has been ascertained by the
writer in representatives of Disphyllidae. Inspite of this isolation of polyps
in the colony, they must have been somehow connected by the soft tissues.
This is indicated by the presence of a common holotheca covering the whole
colony, and enclosing it as far as the calicinal edges, also by the constant
shape of colonies in a fixed environment.

4 After Schouppé (1958, p. 235) Phillipsastraea hennahi (Lonsd.) is provided with
horse-shoe dissepiments, hence, the genus Phillipsastraea d’Orb. is an older synonym
of the genus Pachyphyllum E. & H.



BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL COLONIES 45

A hexacoral colony is markedly different. Polyps of one colony are
closely interconnected, the epitheca is lacking, there is only a pseudotheca
which may be synapticular, dissepimental (paratheca) or septal. Moreover,
a peritheca is developed, characteristic of hexacorals.

Similar interconnection of corallites in one colony is observable in
a family of Palaeozoic tetracorals, the Thammophyllidae. Soshkina (1951)
mentions them as displaying hexacoralloid character. Here also a pseudo-
theca only (septal or dissepimental) is formed to separate the corallites. In
cerioid colonies the wall separating the corallites arises from the septal
bifurcation, while in plocoid colonies corallites are interconnected either
by septa or by dissepiments. The wall is lacking here. During the ontogeny
of Thamnophyllidae the bud does not produce an epitheca, but it is in inti-
mate contact with the budding corallite, e.g. in the genera Peneckiella and
Sudetia, as well as in Phillipsastraea.

2. Individual variation in colonial corallites

a) Ontogenetic changes of the bud. A colony may be considered as
a pure animal population. In them the palaeontologist can investigate the
extent and intensity of variations, and at the same time study the evolutio-
nary mechanism in chronologically different forms.

Every colonial corallite is subject to modification during blastogeny,
analogously as the individual coral has to pass through certain ontogenetic
stages. The morphological stages of development are usually uniform in buds
of the same colony. E. g. every corallite of @ massive colony of Hexagonaria
laxa begins its development within the dissepimentarium. Isolated by the
epitheca it passes through the diaphragmatophoric and later — the pleono-
phoric stages. Finally, in mature individuals, laminar septa may become
lonsdaleoid. The ontogeny of the first corallite, i.e. the 0ozoid, from which
the colony originates, has not been established. The development of the
oozoid may differ from that of the blastozooid. For example, the cozoid of
Thamnophyllum trigeminum Pen. passes the bilateral symmetry stage in
early ontogeny, while no such stage is moted in buds. Populations of indi-
vidual corallites have their own, specifically characteristic n/d ratio curve.
The value of this ratio varies during ontogeny since the increase of the
number of septa may be either allometrically negative or positive. In the
same way colonial corallites display their own m/d or n/t ratio curves, and
allometric intensity during blastogeny is likewise different.

Disphylloid and thamnophylloid buds may be distinguished already
during ontogeny. Moreover, each of the four here considered genera displays
peculiar blastogeny. In Disphyllum the bud, arising in the dissepimental
part of the parent corallite, becomes disphylloidally lateral during further
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evolution. In Hexagonaria it is disphylloidally intermural; in Peneckiella —
thamnophylloidally lateral; in Sudetia® — two types of budding occur:
thamnophylloidally lateral and syringoporoidal. Hence, on the basis of
blastogeny, we may include each of these genera into higher systematic
units and, moreover, secure a new diagnostic generic character. The presence
within one genus of two types of blastogeny may, on the other hand, pro-
bably indicate generic divergence.

b) Variability of mature colonial corallites. The ontogeny of corallites
in one colony ds identical, but polymorphism of the mature corallites may
be very strong. It displays a notable intensity range, depending on the phy-
logemetic stage of the given lineage, as well as on environment. This has
been previously ascertained by the writer in colonial corallites and will be
discussed here below.

Disphyllum geinitzi, which had probably lived in quiet deeper waters,
is nearly stable. Slight variations only are noted in mature individuals. Co-
rallite structure is not complicated. The particular skeletal elements are
fully developed. No traces of reduation observable: septa laminar, without
carinae and without peripheral regression. All this is suggestive of phylo-
genetic youth (,,phylojuvenile” forms). Colonial corallites are excellently
adaptled to the rather constant environmental conditions.

Modifications are unimportant and seemingly represent direct reaction
against the internal environment factors within the colony, as well as those
of external environment outside the colony. The internal environment
factors probably reflect the ,struggle” for space and food for the polyps.
Corallites of a phaceloid colony, growing upward and having sufficient space
available, are circular in section and only sporadically develop connecting
processes (fig. 4). Closely spaced corallites touch each other by their walls
and are irregular.

The dissepimentarium width, as compared with the tabularium, varies
to a small extent. Rapid sedimentation is probably responsible for the
appearance of larger dissepiments and more widely spaced complete tabulae.

Hexagonaria laxa displays a completely different variation range, as is
also the case in its mutation H. laxe jurkowicensis. It seems that they re-
present two distinct ecological types within the studied reefs: a) H. laxa
from Dziewki developed within a reef-facies, but, most likely, this part of
the reef has not been exiposed to the action of strong waves; b) the Jurkowice
mutation, on the other-hand, had probably lived on the surf-side of the reef.

5 In recent Hexacoralla a diagnostic feature may be one type of budding, though
exceptions are noted too: in Barabattoia mirabilis Yabe & Sugiyama (1941, p. 72)
together with intermural buds intracalicinal are also encountered within one colony.



BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL COLONIES 47

Adaptation of skeletal elements is expressed by thick septa (2-3 times
thicker than those in H. laxa), massive trabecules (0.2 mm thick) and a mais-
sive wall.

Space available in the colony and easily gained food may have been
decisive factors in differences of growth and budding of adjacent corallites.
With the same number of septa (36-38) and diameter of tabularium (4.5—5.5
mm) scme corallites have a hbroad dissepimentarium with large peripheral
vesicles and they produce buds, while others are not capable of budding.

In mature corallites dissepimentarium width variations depend on the
amount of space available and on budding. The size and spacing of vesicles
may possibly be a function of external environment and rate of sedimenta-
tion, but it may also be associated with the budding process.

Development of septa which display every sign of degeneration, is
a feature subject to strongest variatioms. Together with complete septa
others occur in the same corallite, which are peripherally regressive and
disintegrated into radiating segments. Carinate septa occur together with
nearly smooth ones. The stromg variability of reducing organs has been
ascertained as early as in 1859 by Darwin. It was also confirmed by Simpson
(1955). In the phylogerontic phase tetracorals vary strongly too.

Variability of mature corallites never exceeds here the limits of intra-
specific variations. They are merely modifications within a population
which is still genetically homogeneous. The individual colonial corallites
may be arranged into a succession of continuous variation series, both in
the above species and in D. geinitzi.

In recent colonial hexacorals, strong phenotypic variability is likewise
encountered. Yabe & Sugiyama describe calicinal dimorphism and even
trimorphism, as commonly reoccurring within the same colony of Lepto-
sera columna (1941, p. 75) and in Astraeaopora tayama (p. 84). Strong
moriphological variations have been also pointed out by Wells (1954) in Sty-
locoenella armata (Ehrenberg), Acropora formosa (Dana) and A. poly-
morpha Brook. They include shape of colony, depth and spacing of calices,
length of septa and size of trabeculae. These variations are a function of
water depth. The differences may be so great that fragments of two colonies
may appear assignable to twio distinct species if it were not for the occur-
rence of a number of forms linking the extreme vamiants.

Peneckiella minor kunthi — the colonies here are fasciculate, made up
of straight, parallel corallites. In appearance they resemble D. geinitzi
except that the particular corallites are thinner. Here, similarly as in D.
geinitzi, short epithecal processes have developed to insure greater com-
pactness of colonial structure.

Mature formsdisplay notably strong variations expressed in every ske-
letal element. Two variation types are distinguishable: 1) somatic modifi-
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cations reflecting the action of environment factors within the colony, and
of environment factors outside the colony. These are slight quantitative
changes varying in extent, but present in all corals. They constitute conti-
nuous variability involving thickness of septa, spacing of tabulae and disse-
piments, also appearance of colony. The per cemt variation curves of these
characters are one-topped; 2) genetically conditioned variations expressed
in the different phenotypes by qualitative changes suggestive of com-
mencing divergence of features, leading 'perhaps to a new genus; here
dissepiments and septa change structurally.

In our species dissepiments show strong diversity, since they may be
horse-shoe like, peneckielloid, horizontal or sigmoidal. Such diversity is
associated with regression of hiorse-shoe dissepiments. These may be small
or large, numerous or completely dacking. Their extination is accompanied
by that of horizontal vesicles; sigmoidal dissepiments have wriginated from
the fusion of horse-shoe like and horizontal dissepiments. The variability
of the horse-shoe number ratio/number of peneckielloid dissepiments is
not continuous.

Septa are usually strongly thickened by a stereoplasm layer which sur-
rounds the inner zigzag trabecular line. In some places the septa lose the
superimposed sterecplasm layer thus revealing the carinae. Minor septa may
vary in length so much so as to become rudimentary.

Sudetia lateseptata forms dendroid oolonies. Minute, irregularly
twisted individuals are closely intertwined and connected by extremely
numerous connecting processes. Very strong variations are exhibited in the
shape of the corallites. In cross section they may be circular, elliptic, or
extremely irregular. Such variability is due o scarcity of space available
within the colony, syringoporoid budding and numerous connecting pro-
cesses.

In mature forms the particular skeletal elements are considerably
thickened owing to the superimposition of stereoplasm, so much so that septa
touch laterally. Corallites, as well as whole colonies thus augment their
resistivity against the action of water. Dissepiments are large, tabulae very
distant, indicating rapid reaction to accumulation of sediments.

The structure of dissepiments here differs from that in the ancestral
species Peneckiella minor kunthi. The great diversity of shape has disap-
peared, the vesicles are all uniformly peneckielloid, differences are slight,
quantitative.

Genetic changes are those of septal structure. Septa are here the
disappearing element. This is expressed in the number of minor septa which
are fully developed in some corallites, while in others several or nearly all
will disappear. Similarly as in P. minor kunthi, a thick stereoplasm layer
surrounds the inner zigzag trabecular line. On some septa ‘trabecular
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processes are set free through the reduction of stereoplasm. Septa are then
provided with a new feature, i.e. with carinae which do not make their
appearance before the maturity of forms. A new feature, which is not
continuous, consists in syringeporoid budding.

3. Genomorphs

The appearance within Peneckiella and Sudetia colonies of new quali-
tative features together with others characterizing the genus Thamno-
phyllum which is their ancestral form, puts forwand the problem of
gencmorphs so frequently wdiscussed in literature. In 1905, Vaughan was
the first to ascertain ,,diphyphylloid and lonsdaleocid modifications” in the
genus Lithostrotion. In 1930, Lang and Smith (in Hill, 1934, p. 88) desig-
nated that phenomenon with the name of genomorphs. These authors have
described the dimorphic genus Lithostrotion which, in the same colony,
displays the structural pattern of the genus Diphyphyllum along with its
own generic features. This new type in Lithostrotion colonies, correspond-
ing to the genus Diphyphyllum, was by them called a genomornph. In the
more recent papers by Dobroljubowa (1952, 1958), McLarren & Sutherland
(1949), and Sutherland (1958) this problem is discussed at large.

Genomerphs are apparently recaorded in greater abundance from Carbo-
niferous coral colonies only. Smith (1945, p. 7) quotes the Devonian genus
Phacelophyllum as a genomorph within the species Disphyllum caespito-
sum (Goldf.). More recent papers have, however, revealed the clearly
distinct microstructure of these two genera which makes them probably
referable to two suborders. Moreover, they never woccur together in the
same colony, hence they are not genomorphs.

Genomorphs occur in scme corallites of both fasciculate and massive
colonies, but the dimorphic structure scheme may likewise occur in one
corallite.

At Mokrzeszow, in the Upper Frasnian Peneckielle minor kunthi,
similarly as in P. minor (figured by Schouppé and in the thin slide of the
Grund specimen), two structural patterns are observable, the thamno-
phylloid and the peneckielloid. In the same corallite horse-shoe dissepi-
ments, acoompanied by thorizontal ones, may occur side by side with penec-
kielloid vesicles which are dominant.

Peneckiella minor kunthi is an objective subspecies, displaying its own
characteristic curve of the growth n/d ratio and variable features ratio,
placed symmetrically in relation to the dominant mean (thickness of septa,
major/minor septal length ratio). Together with the here dominating generic
features of Peneckiella, the occurrence is noted also of receding thamno-
phylloid characters. The mumber of new dissepiments is on the average
seven times that of the horse-shoe dissepiments. New qualitative features
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diagnostic for genomerphs do not display typical continuity, but are distinet-
ly predominant driving out the conservative féatures. These features are
not associated with the age of the corallite, neither do they indicate matu-
rity as do the lonsdaleoid septa of Hexagonaria laxa, but they appear in
every ontogenetic stage of blastogeny. A peculiar feature is the early
disappearance of horse-shoe dissepiments, while horizontal dissepiments
still persist for some time, underlying the peneckielloid vesicles. Locally,
the horizontal dissepiments disappear as well, and then the peneckielloid
dissepiments are in direct contact with the wall. Thus Peneckiella loses
this aspect of its hexacoral character.

Peneckiella minor kunthi occurs in the reef together with Sudetia
lateseptata. Hence, colonies of these two species lived side by side and
corallites of one genus coalesced frequently with those of the other one.
In 24 thin slides Sudetia corallites are coalescent with those of Penec-
kiella. _ _

Sudetia lateseptata now displays only few thamnophylloid features.
Dissepiments are of uniform structure. The predominant syringoporoid
buds occur together with a few only of those produced similarly as in
P. minor kunthi. Outside of this, microstructure is thamnophylioid.

Peneckiella minor kunthi and Sudetia lateseptata are two species
differing in their degree of adaptation to reef environment. They are very
closely allied and linked by direct phyletic connections. They do not,
however, represent species owing their fcrmation to progressive divergence
due to geographical isolation. The Mokrzeszéw species muist have dewveloped
through rapid evolution. They represent two stages of phylogenetic evolu-
tion: Thamnophyllum — Peneckiella and Peneckielle — Sudetia. As has
already been ascertained by Sutherland (1958), evolution in the Carkoni-
ferous genus Lithostrotion is associated with neotenia. The simiplified,
regressive, terminal forms of Sudetia lateseptate must have been formed
in this manner, too.

P. minor kunthi is very near to the phyletic end of the Thamnophyl-
lidae lineage. In this stage the morphological diversity of conspecific forms
may be markedly strong. It does not, however, usually exceed intraspecific
limits, as has been ascertained by the present writer in species of the Upper
Frasnian genus Phillipsastraea (Rozkowska, 1953). In Mokrzeszéw species,
on the other hand, similarly as in the Carboniferous Lithostrotion forms,
new qualitative features appear along with phenotypic variations, charac-
teristic of the species P. minor. Peneckiella, in addition to thamnophylloid
characters, realizes simplified dissepiments. Sudetia is already provided
with peneckielloid dissepiments only and realizes a mew, simple mode of
budding along with the peneckielloid type. Aseptal buds in Sudetia resemble
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the nepionic stage in Protomacgeea dobruchnensis, where the cozoidal pedi-
cillum is nearly aseptal too (Rézkowska, 1957). :

P. minor kunthi is the synthetic form linking characters of the con-
servative lineage Thamnophyllum with the terminal form Sudetia late-
septata.

Among recent hexacorals, Porites ligchen Dana (Wells, 1954, p. 453)
displays marked variations of qualitative character. Corallites assignable
to various species may woccur within the same colony, since corallites
provided with a columella may occur with others lacking the columella;
pali may be well developed or absent. In this connection Wells has ascer-
tained the lack wof a stabilized ecological form characteristic of the cor-
responding environment. Porites lichen may possibly be an example of
living genomonphs. We do not, however, know whether the new, rapidly
developing qualitative characters, accompanied by simplified structure
(atrophy of columella and pali) will predominate in the future and eliminate
the ancestral characters giving rise to a new genus. .

The following inferences may be drawn on the above observations of
the Mokrzeszéw forms.

a) The appearance of genomorphs is a real fact. Individuals with
distinctly different structural scheme make their appearance among cor-
allites of one colony displaying specific ancestral characters. The occur-
rence of new features takes place during various ontogenetic stages. In
the first phase they still have to "struggle” for predeminance with the
receding characters, e. g. peneckielloid dissepiments in P. minor kunthi.

b) The evolution of the colonial tetracorals, in which genomorphs
occur, is orthogenetic since during the following stages conservative
characters are completely eliminated by the new features, €.g. peneckielloid
dissepiments in Sudetia lateseptata.

¢) Phylogenetic development here progresses rapidly, as has been
observed in the succession Thamnophyllum — Peneckielle — Sudetia.
New genera of Peneckiella and Sudetia are formed.

d) The appearance of genomorphs is associated with the phenomenon,
of simplification, since the new structural pattern is of regressive nature,
structure becomes simiplified, as is shown in e.g. peneckielloid dissepiments,
reducing minor septa and aseptal buds.

€) Genomorphs occur towards the close of the evolution of a lineage,
as is the case in Thamnophyllum from the Upper Devonian.

f) Species of colonial tetracorals in which genomorphs occur may be
of stratigraphic significance. Such is Peneckiella minor, widely spread in
the Upper Frasnian (the Sudeten, Harz and Antitaurus Mountains), also
Sudetia. The latter form has so far been recorded from the Upper Frasnian
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of the Sudeten only. It is possible that some species, likewise provided with
aseptal buds, and by Soshkina described as Peneckiella, are assignable
here.

4. Generic and specific diagnostic characters in Devonian colonial tetra-
corals

In connection with notable difficulties encountered in the identification
of colonial tetracorals the writer will here try, perhaps still too early, to
interpret some of her own observations. Different reasons may acocount
for difficulties met during specific delimitation of colonial corals.

a) Phenotypic variability occurs in all the colonies, similarly as in the
most homogeneous populations; its range may be very slight within one
species, notably great in another. The extreme variants may then be regard-
ed as distinot species.

b) Phylogenetic adaptation of various lineages to similar environ-
mental conditions leads to convergency. It may be ascertained by detailed
investigation of the ontogeny and microstructure, also of the structural
scheme of a given lineage. The polyphyletic genus "Hexagonaria” is here
an unquestionable illustration. It is an adaptative form, showing power of
adaptation to the reef facies. The assignment of the genus “"Hexagonaria”
to various phyletic lines is confirmed by varying microstructure; ie. trabe-
cules may have a fan-like arrangement as in suborder Phillipsastraeacea
Roemer (comp. Schouppé, 1958, p. 217), or be parallel as in the disphylloid
group; dissepimental blastogeny may be of the thamnophylloid or disphyl-
loid type, structure scheme disphylloid or stenophylloid.

Representatives of the genus Hexagonaria enter into various reef
niches, hence they form various species and subspecies adapted to more
limited ecological habitat. Specific characters here are adaptative and of
a quantitative type. Every species exhibits variability in its own limits. In
Hexagonaria laxa e.g. the maximum tabularium diameter is 6 mm, with
38 major and minor septa; while in H. laxa jurkowicensis this is 7 mm, with
40 septa. Similarly, septal thickiness is limited too: in H. laxa — 17 per cent
of corallites attain 0.4 mm, while in H. laxa jurkowicensis — 23 per cent of
the corallites in one colony attain the figure of 1.3 mm.

In tetracorals, species are established on morphological characters,
structure of septa, mode of budding, and on correlations such as the n/d
allometry growth curve, length ratio of major septa to that of the minor,
septal length range, the dissepimentarium/tabularium width ratio. Since
variability .of monphological characters occurs everywhere and is of con-
tinuous mature, spscies is characterized by one-topped biometric curves
of the various features.
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A species differs from a subspecies in features of quantitative nature
only. Hence the n/d or m/t allometry line has the same style, being only
slightly displaced into the direction of that character which is allometrically
predominant. E.g. the difference between H. laxae and H. laxa jurkowicensis
is indicated by the allometrically positive increase of the number of septa
during phylogeny. Biometrical curves partly coincide, e.g. that of the tabu-
larium/dissepimentarium variability ratio.

Thamnophyllum trigeminum Pen.® (= Th. trigemme (Quenst.)) (in
Rozkowska, 1957), is a good illustration of the intraspecific variability and
value of the above quoted criteria. This is a conservative species, which has
persisted in the Devonian of Poland from the Givetian through the Frasnian.
Throughout that period it retains the same structural pattern, analogous
ontogeny, parricidal blastogeny, and the same type of allometry. It may,
however, be separated into several varieties which, in 1956 and 1957, were
by Rézkowska incorrectly assigned to distinct species. Their biometrical
curves partly coincide, unless they are separated by the incompleteness of
material or a sedimentary gap. All these ,species” may be reasonably
considered as subspecies of Thamnophyllum trigeminum Pen. Hence,
upwards from the Lower Givetian to the Frasnian the following mutations
will be encountered within Thamnophyllum trigeminum: Th. trigeminum
Pen. skalense Rozk., Th. trigeminum trigeminum Pen., Th. trigeminum Pen.
pajchelae Rozk., Th. trigeminum Pen. kozlowskii Rozk. and Th. trigeminum
Pen. superius Rozk.

Palaeozoological Institute
of the Polish Academy of Sciences
Poznan Branch
Poznan, August 1959
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BLASTOGENEZA I ZMIENNOSC OSOBNICZA W KOLONIACH TETRACORALLA
Z DEWONU POL.SKI

Streszczenie

W pracy opisana zostala morfologia, blastogeneza oraz zmienno$¢ osobnicza
wewnagtrzkolonijna u pieciu przedstawicieli Tetracoralla z dewonu Goér Swietokrzy- 4
skich i Sudetéw. Materiat ten pozwolil poczyni¢ ogolne obserwacje, dotyczace zagad-
nienia kolonijnosci, procesu blastogenezy, zmiennosci osobniczej w kolonii oraz cech
diagnostycznych gatunkowych i rodzajowych.

Istniejg grupy korali nie przejawiajgcych zdolnosci pgczkowania, obok innych,
majacych te zdolnosci. Do tych ostatnich nalezg Thamnophyllidae z rodzajami Pene-
ckiella, Sudetia i Phillipsastraea. Kolonie ich, zyjgce réwnoczesnie, sg faceloidalne,
krzaczaste 1 masywne. Pokr6j kolonii jest funkcja Srodowiska, a nie stadium filoge-
netycznego danego szczepu. Kolonie u Hexacoralla sg bardziej progresywne, niz u Te-
tracoralla. U Tetracoralla osobniki oddzielone sg epitekg i zachowujg silng indywi-
dualno$¢; u Hexacoralla zmniejsza sie indywidualnosé¢ osobnikéw, gdyz laczy je
wspdlna pseudoteka i pojawia sie peryteka. Wsrod Tetracoralla tylko rodzina Tham-
nophyllidae (Soshkina, 1951) przejawia charakter heksakoraloidalny, gdyz brak tu
epiteki, osobniki za$ polgczone sg pseudoteks.

Ontogeneza oozoida jest u form kolonijnych malo znana. Przechodzi on przez
stadium symetrii bilateralnej. Blastogeneza jest mniej prawidiowa. Poczatek wszyst-
kich pgczkéw jest intrakalicynalny. Dalszy jego rozwdj jest rézny u zbadanych tutaj
rodzajéw., Wsrod nich wyrdznié mozna dwa typy paczkowania, zaleznie od wytwa-
rzania epiteki miedzy paczkiem a koralitem paczkujacym: typ disfyloidalny i typ
tamnofyloidalny. Rozwo6j paczka moze sie odbywaé w kolonii cerioidalnej miedzy
Scianami (paczki intermuralne), jak u Hexagonaria laxa, lub moze wyjsé poza kielich
osobnika macierzystego, odchylajac sie oden, zabierajgc jednak cze$¢ jego septow,
ktére sie zachowujg po stronie zewnetrznej paczka. Jest to paczkowanie lateralne,
jak u Disphyllum geinitzi. U form tamnofyloidalnych paczek lateralny zachowuje
septa kielicha pgczkujgcego po swojej stronie zewnetrznej i przyosiowej (Peneckiella
minor kunthi). Przy pqczkowa'niﬁ syringoporoidalnym (Sudetia latiseptata) paczek
rozwija sie jako wyrostek boczny, nie majgcy w ogéle septéw w fazie najmiodszej.

Zmiennos¢ osobnicza w obrebie kolonii jest bardzo rdéznorodna: najmniejsza
u form filojuwenilnych, u ktéorych istniejg struktury filogenetyczne mtlode, a naj-
bardziej urozmaicona u filogerontycznych, u ktérych pewne elementy ulegaja atrofii.
Zmiennos¢ morfologiczna jest takze nie tylko funkcjg stadium filogenetycznego, lecz
rowniez $rodowiska. Polimorfizm bowiem jest niewielki w facji glebszego, cichego
morza, natomiast znaczny w facji rafowej.

Pojecie genomorfu wprowadzone zostalo przez Langa i Smitha (1930) dla dy-
morficznego rodzaju Lithostrotion, ktory w tej samej kolonii, obok osobnikéw o bu-
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dowie charakterystycznej dla Lithostrotion, zawiera inne, o budowie takiej, jak
u Diphyphyllum. Diphyphyllum jest tutaj genomorfem. Genomorfy rozpowszechnione
sg u form karbonskich; szerzej zostaly opisane przez Sutherlanda (1958) i Dobrolubowsg
(1949, 1958). Genomorfy wystepuja w Peneckiella minor kunthi, gdzie obok planu
budowy Thamnophyllum (dissepimenta horyzontalne i podkowiaste oraz wachlarze
trabekul) zaznacza sie nowa cecha, jakg stanowig dissepimenta penekielloidalne; wy-
pierajag one dissepimenta tamnofyloidalne, przewyzszajgc je liczbowo az siedmio~
krotnie. Obie struktury wystepuja w jednym Kkoralicie w réznych stadiach hlasto-
genezy. U Sudetia lateseptata wystepujg juz tylko pecherze penekielloidélne, lecz po-
jawia sie nowy typ paczkowania intrakalicynalnego: syringoporoidalne paczki asep-
talne; natomiast blastogeneza taka, jak u Peneckiella, wystepuje juz tylko spora-
dycznie. Oba gatunki zyjace tuz obok siebie spokrewnione sg bezposrednio i powstaty
zapewne w drodze szybkiej ewolucji; odpowiadajg one dwu etapom rozwoju filoge-
netycznego: od Thamnophyllum do Peneckiella i od Peneckiella do Sudetia.

Rozwéj i powstawanie genomorfow polgczone jest prawdopodobnie ze zjawiskiem
neotenii (Sutherland, 1958). Genomorfy sg to uproszczone formy regresywne, poja-~
wiajgce sie przy koncu rozwoju szczepu, jak np. Peneckiella i Sudetia przy koncu
ewolucji szczepu Thamnophyllum.

Wielkie trudnosci wylaniajg sie przy oznaczaniu gatunkowym form kolonij-~
nych z nastepujacych przyczyn: 1) amplituda zmienno$ci jest rézna, zwiaszcza duza
u form filogerontycznych, a wigc warianty krancowe mozna mylnie uwazaé za od-
dzielne gatunki; 2) zjawisko konwergencji wystepuje czesto u gatunkéw kolonijnych
i jest powodem, ze gatunki nalezgce do rdéznych szczepdédw filogenetycznych bywaja
wlgczane do jednego rodzaju. Klasycznym przykladem jest polifiletyczny rodzaj
Hexagonaria. Przy oznaczaniu gatunku nalezy uwzglednié¢ cechy morfologiczne osob-
nikéw dojrzalych i rozwdj ontogenetyczny szeregu skorelowanych cech. Wazne jest
tez zbadanie zmiennosci fenotypowej, gdyz dla gatunku charakterystyczne sa jed-
nowierzchotkowe krzywe biometryczne. Podgatunek ma taki sam co gatunek plan
budowy, jednakowsg mikrostrukture i blastogeneze. Roéznice ilosciowe wystepuja
w przesunieciach linii allometrycznych oraz w krzywych biometrycznych, pokrywa-
jacych sie czesSciowo z krzywymi osobnikow typowych. Przykladem tego jest Tham-
nophyllum trigeminum Penecke, wystepujacy w Polsce od zywetu do gornego franu
i tworzagcy w tym czasie 5 podgatunkéw. Cechy diagnostyczne rodzaju sg jakoSciowo
bardziej uogélnione, za§ jego zasieg geograficzny duzy. Obok cech charakteryzujg-
cych rodzine, do ktorej nalezy, ma on zaré6wno éwoista ontogeneze oozoidu, jak i bla-
stogeneze oraz wilasciwy sobie pokréj kolonii.

Zagadnienia te zbadane zostaly na podstawie przeprowadzonej analizy morfo-
logicznej 4 gatunkéw i 1 podgatunku, ktére scharakteryzowaé¢ mozna jak nastepuje.

Disphyllum geinitzi L. & S. (fig. 2-8), z Sitkéowki k. Kielc (zyweckie wapienie

_zoogeniczne), tworzy kcolonie faceloidalne. Blastogeneza jest na poczgtku intrakali-
cynalna, jak u wszystkich Tetracoralla, Paczek juz wczesnie w ontogenezie oddziela
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sie epiteka od koralita macierzystego. Gatunek ien ma budowe prosty, bez §ladow
uwstecznienia. Zy! on zapewne w nieco glebszym morzu. Zmienno§é osobnicza jest
niewielka; przejawia sie tylko w umieszczeniu tabul, w wielkosci dissepimentow,
w proporcji dilugosci septéw I i II rzedu oraz w grubosci septow.

Hexagonaria laxa Giurich (fig. 9-16), z Dziewek k. Siewierza (zyweckie rafy stro-

matoporoidowo-tabulatowe), tworzy kolonie cerioidalne, przy czym pos_zczegc')lne 0sob-
niki oddzielone sa od siebie zwartg epiteka. Zmiennos§é morfologiczna jest bardzd duza,
gdyz forma ta znajduje sie w stadium filogerontycanym i rozwijala sie w $rodowisku
niespokojnym, rafowym. Paczek pojawia sie¢ w narozach lo silnie uwstecznionych sep-
tach lonsdaloidalnych, gdzie istniejg ponadto duze, lecz rzadkje dissepimenta. Juz
wcezednie paczek oddziela sie od osobnika macierzystego epiteka, otoczong p‘o obu
stronach pseudoteks. Przyrost liczby septow jest allometrycznie ujemny. Zmienno$é
osobnicza przejawia sie tez w stosunku tabularium do dissepimentarium i w gestosci
tabul i dissepimentéw (jako reakcja na szybkos¢ sedymentacji). Najwigkszq zmien-
nos¢ wykazuja septa: zmienny jest stosunek dilugosci septow I rzedu do II-go, ich
'gruboéé, liczba listewek, ich stopien rozpadu na kolce. Potwierdza sie tu obserwacja
Darwina (18539) i p6zniej Simpsona (1955), wedtug ktorej najwieksza skala zmiennosci
wystepuje w redukujgcych sie organach.
. Hexagonaria laxa jurkowicensis n. subsp. (fig. 17-19), z Jurkowic pod Opatowem
(goérno-zywecka rafa stromatoporoidowo-tabulatowa), tworzy kolonie cerioidalne. Ten
nowy podgatunek roézni sie od formy typowej nieco wiekszymi rozmiarami kielichdéw
(16 % 18 mm), tabulariéw (7 mm), wieksza liczba septow (do 20-tu I rzedu) i dalej
posunietg atrofig septéw. Septa II rzedu sg nieco dluzsze, niz u formy typowej. Bla-
stogeneza — jak u gat‘unku H. laxa, z tg roznica, 7ze paczki wyrastajag promieniscie
z kielicha. Wspodlczynnik n/d ma wieksza wartosé, niz u formy z Dziéwek, gdyz
liczba septow jest wieksza, wobec czego linia allometrii jest nieco przesunieta w po-
réwnaniu z linig ta u formy typowej. Polimorfizm osobnikéw jest bardzo duzy, po-
dobnie jak u formy typowej, lecz septa nie rozpadaja sie na kolce, ale na poprzeczne
brytki. Mikrostruktura septéw jest disfyloidalna. Trabekule grube (0,2 mm). Ele-
menty strukturalne grube, o duzej zmiennosci. Forma ta rozwijala sie w strefie
kipieli.

Peneckiella minor (Roemer) kunthi (Dames) (fig. 20-29), z Mokrzeszowa, D. Slask
(gérno-franska rafa koralowa), tworzy kolonie faceloidalne. Blastogeneza jest tamno-
fyloidalna, tzn. paczek nie oddziela sie od osobnika macierzystego epiteka, lecz lgczy
sie z nim pseudoteky. Grube trabekule septalne (0,16 mm) tworza niesymetryczne wa-
chlarze. Przyrost septow podczas ontogenezy jest allometrycznie dodatni, w stadium
efebicznym — ujemny. Polimorfizm jest bardzo duzy, przejawiajac sie zwlaszcza
w septach, ktore i tutaj ulegajg uwstecznieniu. Poza tym ustepuja charakterystyczne
dla Thamnophyllum dissepimenta horyzontalne i podkowiaste, wypierane przez nowe,
bardzo proste dissepimenia penekielloidalne. Od formy z Grund, ktérej amplituda

zmiennosci nie jest znana, odmiana z Mokrzeszowa rézni sie wieksza liczha septow.
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Sudetia lateseptate n. gen., n. sp. (fig. 30-33, szlify mikroskopowe nr 12 i 15),
z Mokrzeszowa, D. Slask.

Diagnoza holotypu: kolonija krzaczasta, o nieregularnie powyginanych korali-
tach, majgcych — przy $rednicy 3,0-4,6 mm — 32-36 septow I i II rzedu. Gruba epiteka;
na pograniczu dissepimentarium i tabularium -— pseudoteka wewnetrzna. Kielich
gleboki, o ptaskim dnie i stromych $§cianach. Septa I rzedu krotkie, szerokie, z listew-
'kami zastonietymi przewaznie stereoplazmag; septa II rzedu na ogdl uwstecznione
zupelnie. Jeden szereg dissepimentéw penekielloidalnych; tabule przewaznie kom -
pletne, wkleste; niesymetryczne wachlarze trabekul; beleczki grubosci 0,06-0,18 mm.
Paczkowanie dwojakie: rzadziej lateralne, tamnofyloidalne, czesto syringoporoidalne,
w najwczesniejszych zas stadiach — aseptalne (fig. 30-43).

Gatunek ten wystepuje w rafie wespdl z P. minor kunthi. Osobniki obu form
przyrastaja do siebie. Krzaczaste kolonie i elementy szkieletowe silnie pogrubiale
odzwierciadlajg przystosowanie do zycia w rafie. Paczki sg dwojakie: lateralne, tam-
nofyloidalne — jak u P. minor kunthi oraz syringoporoidalne. Méjq one budowe
cystifyloidalng i sg aseptalne. Po stadium aseptalnym nastepuje stadium hrewisep-
talne, kiedy pojawiajg sie septa krotkie, cienkie. U form dojrzalych septa sg grube
az do zetkniecia sie, septa za$ Il rzedu wypadajg prawie wsiystkie. Podobne paczki
aseptalne z budowsg cystifyloidalng opisala Soshkina (1955) u Peneckiella jevlanensis
Bulvanker. Polimorfizm jest bardzo duzy, widoczny w pokroju koralitéw i budowie
septéw. Nowe dissepimenta penekielloidaine s3 natomiast bardzo jednolite. Przyrost
liczby septéw n/d i stosunek $rednicy wolnej od septéw priestrzeni osiowe] (¢) do
Srednicy koralita — sg podobne jak u P. minor kunthi. Uwidocznione to jest na
fig. 43.

OBJASNIENIA DO ILUSTRACJI

Fig. 1 (p. 5) _ :
Mapa rozmieszczenia miejscowosdci, z ktérych pochodzg zbadane formy.
Fig. 2 (p. 8)
Disphyllum geinitzi Lang & Smith; Sitkowka, zywet. Przekroj poprzeczny kora-
litow.
Fig. 3 (p. 8)
Disphyllum geinitzi Lang & Smith; Sitkowka, zywet. Przekrdj podiuzny mlodego
osobnika, oddzielonego od macierzystego czesciowo juz powstalg nowsa epiteks (e).
Fig. 4 (p. 9)
Disphyllum geinitzi Lang & Smith; Sitkéwka, zywet. Poprzeczny przekrdj pgezka
w stadium nepionicznym; zaczatki nowej epiteki (e) i pseudoieki (p).
Fig. 5 (p. 10)
Disphyllum geinitzi Lang & Smith; Sitkdwka, zywet. Przekréj poprzeczny paczka
w stadium péznonepionicznym; epiteka i nowe septa czesciowo utworzone.

Fig. 6 (p. 10)
Disphyllum geinitzi Lang & Smith; Sitkéwka, zywet. Przekrdj poprzeczny sta-
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dium weczesnoneanicznego; nowa epiteka prawie utworzona pomigdzy dwiema pseudo-
tekami (p1, p2) u trzech osobnikow, $cisle ze sobg polgczonych przez pgczkowanie,
Fig. 7 (p. 11)
Disphyllum geinitzi Lang & Smith; Sitkéwka, zywet. Przekréj podiuzny paczka
z epiteky (e), oddzielajaca go w stadium neanicznym od koralita macierzystego.

Fig. 8 (p. 12)
Disphyllum geinitzi Lang & Smith; Sitkéwka, zywet. Krzywa korelacji n/d; na
osi odcietych — $rednice koralitéw (d), na osi rzednych — liczba septow I rzedu (n).

Fig. 9 (p. 149)
Hexagonaria laxa Gilirich; Dziewki, zywet. Przekr6j poprzeczny kolonii cerioi-
dalnej.

Rig. 10 (p. 14)
Hexagonaria laxa Giirich; Dziewki, zywet. Przekrdj podiuzny kolonii cerioidal-
nej.
Fig. 11 (p. 15)
Hexagonaria laxa Gurich; Dziewki, zywet. Przekrdj poprzeczny koralita, przygo-
towujgcego miejsce na dwa paczki (1, 2).

Fig. 12 (p. 15)
Hexagonaria laxe Glrich; Dziewki, zywet, Przekrdj poprzeczny paczka w sta-
dium nepionicznym; e nowa epiteka pgczka.

Fig. 13 (p. 16) .
Hexagonaria laxa Glrich; Dziewki, zywet. Przekroj poprzeczny paczka (b) w sta-
dium poéznonepionicznym; epiteka jeszcze niecatkowita.

Fig. 14 (p. 16)
Hexagonaria laxa Glrich; Dziewki, zywet. Przekrdj poprzeczny paczka w sta-
dium neanicznym.

Fig. 15 (p. 18)

Krzywa korelacji n/t; na osi odcietych — srednice tabulariow (t), na osi rzed-.
nych — liczba septéw I i II rzedu (n). Linia przerywana i kropki — dane dla Hexago-
naria laxa Gilirich (Dziewki, zywet); linia ciagla — H. laxa jurkowicensis Rozk. (Jur-
kowice, zywet).

Fig. 16 (p. 19)

Krzywa korelacji t/diss; na osi odcietych — stosunek $rednicy tabularium (t) do
szerokosci dissepimentarium (diss), na osi rzednych — % osobnikéw. Linia przerywa-
na — Hexagonaria laxa Gurich (Dziewki, zywet); linia ciggla — H. laxa jurkowicensis
RoOzk. (Jurkowice, zywet). :

Fig. 17 (p. 29)

Hexagonaria laxa jurkowicensis Rozk.; Jurkowice, zywet. Przekroj poprzeczny

kolonii cerioidalnej.

Fig. 18 (p. 24)
Hexagonaria laxa jurkowicensis Roézk.; Jurkowice, zywet. Przekrd] podiluzny
kolonii cerioidalnej.
Fig. 19 (p. 24)
Hexagonaria laxa jurkowicensis Rozk.; Jurkowice, zywet. Przekréj poprzeczny
cze$ci koralita z pgezkiem w stadium nepionicznym; brak jeszcze nowej epiteki.
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Fig. 20 (p. 29)
Peneckiella minor kunthi (Dames); Mokrzeszow, gorny fran. Przekroje poprzecz-
ne dojrzatych koralitow: A koralit przyrasta wydiuzong czesScig brzezna do sasiada, B
paczek w potgczeniu z koralitem macierzystym.

Fig. 21 (p. 30)

Peneckiella minor kunthi (Dames); Mokrzeszow, goérny fran. Przekrdéj poprzecz-
ny koralita z wyraznymi listewkami na septach, czesto niezasltonietymi stereoplazma.
Fig. 22 (p. 30)

Peneckiella minor kunthi (Dames); Mokrzeszow, gorny fran. Przekro6j podiuzny
koralita.

Fig. 23 (p. 30)
Peneckiella minor kunthi (Dames); Mokrzeszoéw, gorny fran. Przekr6j poprzecz-
ny koralita z paczkiem; septa koralita macierzystego wydluzajac sie wchodzg w paczek.
Fig. 24 (p. 31)
Peneckiella minor kunthi (Dames); Mokrzeszéw, gérny fran. Przekroj paczka
majacego juz catkowitg pseudoteke.

Fig. 25 (p. 31)
Peneckiella minor kunthi (Dames); Mokrzeszow, gorny fran. Przekrdj podiuzny
paczka; brak epiteki miedzy obu osobnikami.

Fig. 26 (p. 32)
Pgeneckiella minor kunthi (Dames); Mokrzeszéw, goérny fran. Krzywa korelacji
lgcznej liczby septéw (n) i Srednicy koralitéw (d), oraz szerokosci pola osiowego (¢)
wolnego od septéw i §rednicy koralitéw (d); ¢, d — w mm.

Fig. 27 (p. 33)

Peneckiella minor kunthi (Dames); Mokrzeszow, gorny fran. Przekroj podiuzny:
widoczne podkéwki, pecherze penekielloidalne, horyzontalne i sygmoidalne; wachlarze
trabekularne oparte na podkéwkach lub na normalnych (penekieloidalnych) peche-
rzach.

Fig. 28 (p. 33)

Peneckiella minor kunthi (Dames); Mokrzeszéw, gérny fran. Przekroj podiuzny
przedstawiajgcy rozne dissepimenta.

Fig. 29 (p. 35)
Peneckiella minor kunthi (Dames); Mokrzeszow, gérny fran. Przekroj podiuzny
przedstawiajgcy réznorodne dissepimenta oraz geste, poziome tabule.

Fig. 30 (p. 35)
Sudetia lateseptuta RozK.; Mokrzeszéw, gorny fran. Przekrdj poprzeczny kora-
lita; septa 1I rzedu prawie zupelnie zredukowane.

Fig. 31 (p. 36)
Sudetia lateseptata Rozk.; Mokrzeszow, gérny fran. Przekroj podiuzny.

Fig. 32 (p. 36)
Sudetia lateseptata Rozk.; Mokrzeszow, gorny fran. Przekroj podiuziny.

Fig. 33 (p. 37)
Sudetia lateseptata Rozk.; Mokrzeszow, gorny fran. Przekréj podluzny przedsta-
wiajgcy pokroj osobnika z paezkiem syringoporoidalnym (A) i wyrostkiem czepnym (B).
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Fig. 34 (p. 38)
Sudetia lateseptata Rozk.; Mokrzeszéw, gorny fran. Przekrdj poprzeczny osob-
nika wraz z paczkiem aseptalnym.

Fig. 35 (p. 38)
Sudetia lateseptata Roik.; Mokrzeszow, gorny fran. Przekroj poprzeczny paczku-
jacego koralita wraz z nieco uko$nie przekrojonym paczkiem aseptalnym.

Fig. 36 (p. 38)
Sudetia lateseptata Rozk.; Mokrzeszéw, goérny fran, Paczek z trzema septami,
przylegajacy do koralita sasiedniego; oba w przekroju poprzecznym.
Fig. 37 (p. 38)

Sudetia lateseptata Rozk.; Mokrzeszow, gérny fran. Paczek nieco dalej rozwi-
niety, stadium brewiseptalne z wyrostkiem czepnym.

Fig. 38 (p. 39)
Sudetia lateseptata Rozk.; Mokrzeszow, gérny fran. Miody osobnik w stadium
neanicznym, przylegajgcy do koralita sgsiedniego.
Fig. 39 (p. 39)
Sudetia lateseptata Rozk.; Mokrzeszéw, gérny fran. Osobnik paczkujacy, wraz
z paczkiem, w przekroju podluznym nieco uko$nym.

Fig. 40 (p. 39)
Sudetia lateseptata ROzk.; Mokrzeszéw, gorny fran. Paczkowanie tamnofylloidal-
ne, wydluzone septa koralita paczkujgcego wchodzg do paczka.

Fig. 41 (p. 40)
Sudetia lateseptata Rézk.; Mokrzeszéw, gorny fran. Miodociany osobnik, praw-
dopodobnie oozoid, majacy u samej juz podstawy septa od najwcze$niejszego stadium.

Fig. 42 (p. 40)
Sudetia lateseptata Roézk.; Mokrzeszéw, gérny fran. Mlodociany osobnik, praw-

dopodobnie oozoid, w przekroju podiuznym nieco ukosnym, z paczkiem cystifyloidal-
nym na koncu dystalnym.

Fig. 43 (p. 41)
Sudetia lateseptata Rozk.; Mokrzeszow, gérny fran. Krzywa korelacji lgcznej
liczby sepléw (n) i Srednicy koralitéow (d), oraz szerokosci pola osiowego wolnego od
septéw (c¢) i Srednicy koralitéw (d); ¢, d — w mm.

MAPUA PYXKOBCKA

BJACTOTEHE3 ¥ U3MEHYMBOCTE OCOBEM B KOJOHHNAX
YETBIPEXJIVHEBBIX KOPAJIJIOB U3 JEBOHA IIOJBIINU

Pe3ione

B Hacrtoauleit pabore ONMCaHO MoOpdpoJsoruio, 6OiacroreHed M UIMEHYMBOCT
ocoDeil B KOJIOHMAX MNATU NpPeACTaBMTENE) YeThblpexXJydeBblX KOPAJJIOB M3 XEBOHA

Ceentorpxkuckux Top M CyneroB. DToT MaTepuaa Jad BO3MOXMHOCTL IPOU3BECTIH
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HaOJOAeHUaA Kacaolueca B OCODEHHOCTM KOJOHMANbHOCTHM, WM3MEHEHMI HpPOMCXO-
AAIUX B BiacroreHese M ABJEHUA I'€HOMOPQOB.

B xkonosuax Disphyllum geinitzi u Hexagonaria laxa jurkowicensis, gak u ¥
BCEX qublpéxnyqublx KOpaJlJIOB, CUMJIbHO MOAYEPKHYTA MHAMBHAYANBHOCTB OTAENb-
BBIX oco0eli, BIIOJIHE OTAEJEHHLIX APYr OT Apyra 3nuTekoi. Bmecto Toro y Sudetic
lateseptata u Peneckielle minor kunthi npeobnagaer MHAMBUAYAJBHOCTb KOJOHMN,
NOTOMY 4TO, OYAyYM TIPEACTABUTENAMM TrexKcakopajulouiHbix Thamnophyllidae,
MMEIOT 0COoDM COEeAVMHEHHLIE NOMWHBIMM CTEHKAMU.

M3meneHuAa B OJjacroredese codeTarTca ¢ (QOPMON KOJOHMM M BBMUAY 3TOLO
ABNAKTCA (PyHKUME cpennl. Kamanii pop obnagaeT COGCTBEHHBIM TUIIOM IIOYKO-
BaHWA, @ B CJydae KOrja BBICTYIIAOT JABa Pa3HLIX THUIIA, TAK OHM CBA3AHBI C ABJC-
HUeM (DUIETHMYECKON AMUBEPTEeHLMH,

ArTop obcyrkpaer sonpoc redomopdor. IloHsarre 310 BBegeHo Jlanrom m CmmcoM
(Lang & Smith, 1930) ana gumopdHoOro popa Lithostrotion, KOTOpbILT B OXHOI
M TON K€ KOJIOHMM, PAZOM C 0COBAMM CO CTPOSHMEM XapaKTepHbIM anA Lithostrotion,
conepxRuUT ocobmu ofHapy:KuBawllMe crpoeHMe cBoitcTBennoe Diphyphyllum. Diphy-
phyllum aenserca Tyt reswomopdom. I'eHoMOpdbl PACIpPOCTPAHEHBI Cpeau Kapdor-
ckux opm; Gomee wmporko omucans! Cacepaengom (Sutherland, 1958) m Hobponzo-
Sosoi1 (1949, 1958).

fABnenue reHomMopdor npoABIAeTcd B Martepuane asrtopa y Peneckiella minor
kunthi, y KOTOpPOM Hapazy ¢ TaMHOMUANOMAHOVN CTPYKTYPOii (Beecpa Tpabexy.,
rOPU3OHTAJILHBIE M [OAKOBOOOPA3HbIE AMCCENMMEHTBLI) BCTPEYAETCA TNEHEKMEJs oM -
Haf CTPYKTypa (NEeHEeKMeJJIoMAHbIe AMCCENMMEHTBI), a Takxke y Sudetia lateseptain,
Y KOTOpPOH, PAAOM € TaMHOMDUIJIOMZHOM CTPYKTYpoOil (Beepa TpabexyJ, BOKOBGE
noykoBaHue XKak y Peneckiella), mumerorca UelbHble NEHEKMUENNOUAHBIE AUCCEITI~
MEHTBbI W ChIPMHrONopomaHble mnouyku. O6a 5TM BMALI NPEACTABAAKT JABE CTALMMA
obictporo passutua or Thamnophyllum no Peneckiella u or Peneckiella mo Sudetia.

OTu BOMpoCckl OBIIM MCCIAEZOBAHBI HAa OCHOBAHMM IIPOBENEHHOro Mopdosormye-
CKOoro a”anmsa 4 BuAoB u 1 MoABKMAA, KOTOPbLIE MOXKHO OXAapPakKTEPU30BATh CIEAYIO-
wuM obpazom.

Disphyllum geinitzi Lang & Smith (dur. 2-8) u3 CurkoBgm oxono Kensy
(BepxHMI xKuBeT), ¢ daLeNNTOUAHBIMU KOJOHMAMM, oOpasyer GOKOBbIE INOYKM, O2S-
pyuime cBoe Hayajao B jguccenmuMmeHtapuyme. Iloukm ObICTPO OTHEIANTCA IOCPEI-
CTBOM SIMTEKM, HAa KOTOPO! BO3HMKAIOT HOBbIE IIEPErOpoOAKM ANA obomx ocobeir —-
MATEPUMHCKOI0 KOPAJJMTa M II0YKM; MEXKAY TeM 4YacTb IEeperopofoKk IOYKYIOLCH
0ocoby COXpaHAeTCH B IOYKE HA ee HAPYXKHOI cTopoHe. Bup 3TOT sBaAETCH (PHIOH0-
BECHUJBHON (POPMOM MUBYLUEN B CHOKOMHOM MOpeE, 4TO OTparkaeTcd B MaJoil aMIian-
Tyae Mopdonormueckoit uaMeHYMBOCTM. MoamdukauMsa B CTPOEHUU IEPETOPOALK,
ryCTOTC JAHULL ¥ BEJIMYMHE JMCCENMMEHTOR, ABJAXTCA TYT (QYHKUMEN! BHELWHCH
Ccpeabl.

Hexagonaria laxn Giurich (dbur. 9-16) u3 3esok oxosio CesepiRa (CPemHI

xkuper) n ero myrauma IH. laxa jurkowicensis n. subsp. u3 IOpxosuu oxkojo Ona-



64 MARIA ROZKOWSKA

TOBa (BEPXHMI1 KMBeT), M3 pPUGOBOI1 (hauMyM ¢ LEPUOMAHLIMU KoJoHuAMU. Iloyrwu
Pa3BMBAIOTCA TYT LEJIMKOM B MpeJfenax AMUCCENMMEHTAPUYMa ¥ PaHO OTHeJAITCH
snurekoit. O6e (opMbl HAXOAATCH Ha BLICOKOM YPOBHE (DUIOreHETHMHECKOTO pa3-.
BUTUA, YTO IPOABAAETCA B JOHCAAJOUAHOM CTPOEHUU MEPEropoZioK M B NPUCYTCTBUU
nyuaHoyex. C  ABNeHMeM peAyKUMIT CBA3ad LIMPOKMIT [AMana3od M3IMEHYUBOCTHU
B CTPOECHMM TIEPErOpPOAOK. a BJMAHME TIOABMIKHOM MOPCKO! Cpeasl CTaHOBMUTCA BUI-
HbIM II0 TOJIIVHE 9JIEMEHTORBR CKeJeTa U PacloNOXKEeHMM [AHUIY M JUCCEeNMMEHTOR.
Iloasun H. laxa jurkowicensis (cdpur. 17-19) otsmyaerca OT TUNUYHON (POPMBI
SonplimMM amaMerpom vawnedku (16 X 18 mm), Tabynasapuymos (7 mMm), GOJABLLUMM KO-
JMUYECTBOM Ieperopofok (mo 20-tv, I umkna) v Gosee CUALHOM aTpodueil Ieperopo-
nok. ITeperopoaxu Il umKiIa HECKONBKO AJMHHEE YeM Yy TUIIMYHOM (DOPMBL.
Peneckiella minor (Roemer) kunthi (Dames), (cdur. 20-29), m3 MoXpKelIona
(CyneTbl, BepxHMI1 dopaH), M3 KOpaosBoro puda, ¢ (aueniougHbIMyU KOJOHMAMM,
IToykoBaHne TAMHOMUIAJIOMAHOE, T. €. MOYKA HE OTAEJNIAEeTCHA SIMTEKOI OT IOYKYIO-
uiero Kopauaaura. JacTe ero mneperopojoK BXOAMT B COCTAB IIPMOCEBOI YacTu dYa-
LIeYKM TOo4YKM. Bonpinag aMIMTyna M3MEHYMBOCTM NPOABJAAETCA B CTPOEHMM JUC-
CEeMUMEHTOB, TaK KaK TOPMU3OHTAJbLHLIE U MOAKOBOOOpPa3HbIE AMCCENUMEHTHL! ObIBAIOT
BBITECHEHB! XaPaKTEPHBLIMM IJNA 3TOT0 PoJa NEeHEKUeJJIOMAHLIMM. BoJbiuasd M3MeH-
YMBOCTb BMJHA TaK¥Ke B CTPOEHMM IEPETrOPONOK, MX TOJNILUMHE M TOABJEHUM CEeIl-
TaJbHBIX NJNaHOK. HapAxy ¢ TakuMMuU TreHeTHUYECKMMM W3MEHEHMAMM peakumA Ha

BHELUHNME MMOYNbChl NPOABJIAETCA B PACIIONONKEHMM AHMI M BEJMYMHE I1y3bIPEii.

Sudetia lateseptata n. gen. n. sp. (dur. 30-43); Murpockonmuyecrue IWIANPHI
Ne 12 m 15). [IuarHo3 roJoTura: KOJOHUA KYCTUMCTAsd ¢ HENPaBUJILHO M3OTHYTBLIMU
Kopanauramu, odJaparommmu rpu guamerpe 3,0—4,6 MM oT 32 n0 36 I1eperoposioxk
I n IT umxna. Tlog snMTeKoOM TOJCTas JIOXKHAS CTEHKa HA IPAHMIE MeKAYy Tabyna-
PUYMOM M AuccenuMmeHTapuymoM. Haiuedra riayBoKaf, ¢ MIOCKMM JHOM U OTBECHBIMU
creHKamu. JIleperopoaxu I LMKJIa KOPOTKME, HIMPOKME, C IJIAaHKAMU NPUKPBITBIMU
no OOJblIei YacTH CTEPEOoNnJIa3Moil; Ieperopoikyu Il nmraa 4acTo MOJHOCTBIO peay-
IMPOBAHbI; OAMH PAJ NEHEKMEJJIOUMAHLIX AVUCCENMMEHTOR; AHMILA NIPEeUMYil€CTBEHHO
NoJHbIE, BOTHYTBbI; HeCUMMETpuUeckue Beepa Tpabekyn (TpabGekyiabl TOJUIMHOIO
0,06—0,18 MMm). [ToukoBanMe ABOAKOro poja: pexe Gokosoe Kak y Peneckiella, uaie

CBIPMHTONOPOUAHOE, a Ha Haubojiee paHHMX CTAAMAX — acCenTalJbHoOe,

dDopma 9ra xKujaa pAgom ¢ P. minor kunthi m 3adacryr npupacrtana K ee
KopannuraM. Pagom co cnopaguMyeckumu OOROBbIMM IOYRamy, Kak y P. minor
kunthi, pacnpoCTpPaHEHO TIIOYKOBAaHME ChIpUHronopoujHoe. TyT MOMHO BBLIJEIUTH
nee 6oJiee MOJIOABIE CTAAMM: AacelTaJbHYIO (KOHCTaTMPOBaHHYI y Peneckiella
jevlenensis Bulv. Cowgnnoit, 1954) n GpeBUcCenTaNbHYO. ['eHOTUIOBAA M3MEHYMBOCThL
NPOABJAAETCA B CTPOEHMM IEPETOPOROK, KOTOpble IMOABEPralTcd aTpoduH, a BIMUA-
HME CPeAbl BUAHO M3 PACIOJOMKEHMUA OHMUUI M NMCCENMMEHTOB PABHO KakK M B obuien

(hbopMe HEPETYJISAPHBIX KOPAJJUTOB KYCTUCTON KOJOHMM.
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