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BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL

COLONIES FROM THE DEVONIAN OF POLAND

A bst ract. - In order to investigate t he process of bl astogeny an d individual variations
in tetracor al colonies, comparative studies have be en made of t he following forms
from the Middle and Upper Devonian strata of Poland : D i sphy Hum geinitzi L. & S.,
H exagonaria taxa Gtirich, H ex agonar ia laxa jurkow ic en si s n. subsp., Pen eck i ella

minor kunth i (Dam es) and Sudet ia tateseptata n. gen. , n. sp.

INTROD UCTION

A stimulus Ito the study of individual variation iri colonies ofa given
coral species has been provided to the writer by Professor R. Koz lowski,
He ad of the Palaeozoological Inst it u te of t he Polish A cademy of Sciences .

, The most sincere words of gratitude a-re here conveyed 11;0 h im for this
suggestion as well as for h is constructive criticism and revision of t he
manuscr jpt.

Thanks are d ue Ito Mrs M. Pajche'land D r J . Czerrniriski for important
info rmation on Devon ian deposi ts of t he eastern part of t he H oly Cross
Mountai ns (Gor y S wi etokr zyskie) and fo r t he courtesy of d iscussing wjth
the writer t he associated stratigraphic problems. '

- Acknowledgement is s im ilar ly m ade to Mr s J. Gruszczynska for the
execution of graphsand drawings from photographs of ,t h i:n sections,' and
to Mr s J. Humnicka for 'the English branslacion of the Polish text. ' . - - "

, The writer's one m on th visst a t the Palaeontological Institute of t he
Academy of SCiences of the V.S .S .R. ·in Moscow was s ponsored by the
Polish Academy of S cience s. The de epest t hanks are expressed to Professor
J; A. Orlov, Director of Ithe Institute, for the untiring courtesy and the 'fr ee
acces s to t he greatly valuable De vonian tebracoral collect ions w hich h ave
been worked out b y Dr E. D . Soshkina, aIeader of t he study of this group.

T . A. Dohrolj ubova, a n author -ity on Carbonife rous corals:in.the Soviet
Union, has given ,the 'w r ite r access to her collect ions and held:sorTHtmost
dnterestmg discussions 'on Car boniferous " colon ia l. ttetracoralsrand -t he ir'
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variability. Sincere Ithan~s CllTe here conveyed for .the £rienrdlyassistance
tendered by her during the ,wtrtter 's visit in Moscow.

Similar aoknowledgemends care 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 Univer s jty.

Professor A. v . Schouppe of t he Munster Univer sjty in We stphalia,
has been kind enough ,to exchange critical remaoks on Devonian corals. The
writer is obligated Ito him for sending some greatly useful microscopic
sections of the tcpotypes of Peneck iella m inor (Roemer) from Grund.

Sincere rbhanks are likewise due Ito Professor H. Flugel of t he Graz
University, for his detters cont aining most intereet irig r emarks and for
se nding tetracoral specimens from t he Devonian of Austria.

In the te xt and explanations of tables and figures the following abb revi ati ons
are used: cl~c9 - successive classes, M n - arithmetic mean of sep ta in classes, Mn 1 ­
arithmetic "mean of majo r septa, M n II - arithmetic mean of minor sept a, Md ­
ar ithmeti c mean of cal yx diameters, Mc - cor rela t ion coe fficient of classes , Ms ­
correla tio n coef fic ient for species , Mt - mean diameter of tabula r ium.

PALAEOECOLOGICAL CHARACTERISTICS OF LOCALITIES

Disphyllum geinitzi Lang & Smith OCC UlT'S at Sitkowka (S of Kielce)
in large Iphace lo.id colonies . A part ofa colony, approx. 0.5 m long, has
been recove red ther e , probably from its matural bio tope. The rock embed- .
ding the colony is a gre y zoogenetic limes tone of Upper Givetian age. The
Givetian here is embraced by 't he Galezice syncline (fig . 1). lit CIl'OPS out in
a big quarry .near t o the local raibway s tation, According to Gogolczyk (1956 ,
1959) , the occurre nce is here moted of .banks w sth Amphipora ramosa
(Phillips) and Stachyodes caespitosa Lecompte, a nd - according to Sta­
sinska (1958) - that of Thamnopora cervicornis (de Blainville) . Fragmen­
tary isolated tetraeorals, e. -g. Thamnophyllum tr igeminum Pen. and some
thick-walled Disphyllum geinitzi are sporadically e ncoun tere d. The ex­
posed surface of Ithe ,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 Ln the d~eper portion ofthe colony. On
one side Ithe surface of the colony is 'Covered by numerous shells of Atrypa
sp . from the aspera ,group. The rook cementing the corallites consists of
fragmentar y specimens of D., geinitzi , remains of Atrypa sp. and fragments
of other organisms occurring in the vicinsty. Thus it is probable t hat the
colony was formed in situ.

The :flr:agility of the colonial skeleton, it s fasciculate Ipat ter n , the paratlel
upwards growth of corallites, showing no conspicuous divergence, 03190 the
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Fig. 1. - Sketch map showing distribution of localities

frail skeletons of .t he surround ing fauna, .aLl suggest that the biotope of this
coral bank w as a calm sea or quiet Iagoon (Kuhn, 1926, p . 130) .

Hexagonaria laxa Gurich was found in a stromatoporoid-tabulate r eef
in Dziewki, 4 ikrrn -nonth o f .the township of Siewierz, Gurich (1896 , p. 73),
when descrsbmgthe coral limestones of Dziewk i, m entions H. lax a among
the long list of fossils t here.

Sliwinski (1956) ascertained that Givetian 'limestone~ at . Dzie wtki
stretch out in a belt 2250 m long and 250 m wide. Reef dirnestones occur a t
its western end, dipping NE at an angle of 25°. The p redominance of
Amphipora banks is noted in the western IpoI1tkm, that of globose. stroma­
toporoids in t he east and south . Intercalations packed with co lonial Hexa­
gonaria laxa occur in the n or th-e aster n w slls near to '1;he pond. Next t o
them are n oted Iayers with Plagiopora dziwkiensis Gurich, Striatopora
cristata Blum. and beds of Stachyodes verticillata (M'Coy) . In Mr Sliwin ­
ski 's opinion, the ipresence of S tringocephalus s uggests the Give tian . The
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presence of corallites from the tetracoral family of Str. ingophylhdae, in­
cluding the genera StringophyHum sp.and Neospongophyllum Sip. (the
latter approaching Sinospongophyllum planotabulatum Yoh; Yoh, 1937,
p. 56, 57);lls suggestive of the upper Middle Givetian (after Wedekind's
s tratigt-ap bdc chant of 1924).

Since Hexaqonaria colonies recovered from the bed are usuaHy small
and strongly ,we athered, that selected by ,t he writer as topotype for ,the
studyof variaticns was 30 em long and embedded in a huge limestone
bouldervThe same rook 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 ram~se forms iri .the associated fauna. H. laxa ipopulatdcns !have persisted
in 1Jhek natural biotope wsthin the s tromatc poroid- tebulate reef.

Hexagonaria taxa jurkowicensis n. subsp. - A stromatoporoid-tabulate
reefvIocally crowded with globose stromatoporoids of the genera Actino­
stroma and Stromatopora, is under exploitation ina quarry adjacent to the
Jurkowicewood, about 4 ikm west of Opat6w (Samsonowicz, 1917, p. 39).
A mass occurrence is 'likewise noted there of circular colonies of Alveolites
suborbicularis, H. iaxa jurkowidensis, individual tetraoorals,also Amphi­
pora beds and Iarge brachiopods. ':Dhe 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 (Kuhn, 1926, ip . 130). According to Sarnsono­
wicz (1917) , r ee f iL1me~tones are encounteredIn the Zennikd-Karwow syn­
dine, stretching from t he Pokrzywianka (Zerriiki) to the Lagowka (Kar­
w6w) . They share in theccmposition of Givetian and Frasnian r ocks of this
syncline.

Peneckiella minor (Roemer) kunthi (Dames) and Sudetui lateseptata
n . gen., n . ~p . - These two speciesare reef-builders at Mokrzeszow! in the
Sudeten Mountains, 'Ilhe Mokrzeszow rocks par-ticipate in the compositicn
of the Swiebodzice 'basin ly~ng in the north-western conner of the gneiss
Sowie Mountains block. This isa deep Hercynian synclinorium filled '~n by
non-meternorphic Upper Devonian a nd lowermost Culm r ock s (Reg. Geol.
Polski, 1957, ,po93-100) . Martine transgression here began during the Manti­
coceras period. The sea was on the whole a shaliow one and :fllooded basins
cut off by baoriers. The Swiebodzice Devonian displays diversity of cha­
racter with rapidly altering facies: conglomerates, !gre yw a'ckes , shales,
limestones and marls, 'L imes to ne .irrte rcalat ic ns are usually rather small,
the only larger one being that of Mokrzeszow; it is 200 m in Iength, ex-

. ploited to its very limits and now under Nature Protection. It crops out

1 Oberkunzendorf - of the German authors.
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ar ound an overflooded abandoned quar r y , being pant of the coral ree f
running NW from WitoSZQW across Mok rzeszow. The occurrence of land
south of this reef seems very probable .

Mokrzeszow has been made known by descriptions 'of the fossils reco­
vered t here. In 1873, Dybowski (IP. 402) descr ibed .1Jwo oor,al species from
that reef : Spongophyllum pseudovermiculare M'Coy (= Ta bulophyllum
priscum (Munsterj) and Fascicularia kunthi (D8IIIles) (= Peneckielui minor
k unthi). In 1939,.·Pawlik worked out the s tratigraphy of .t he Upper Devo­
nian of Swiebodzice, Mckrzeszow includ e d. The following beds have been
here differentiated by that author : 1) top conglomerates; 2) Famennian
clay shales w ith Cheiloceras sacculum Sandb. etc. ; 3) mar-ly brachiopod
limestones a nd shales with rmmerous globose algae Sphaerocodium zim ­
mermanni Rothpl., including Productella sericea Dames, Spirijer archiaci
Murch. and Productus tuiiumus Walcott; 4) limestones crowded with coral
fossils. They comprise a reef bUlit1t up by Peneckielui minor kunthi and
S ud etia lateseptata . There are also banks with Tabulophyllum priscum
an d Tabulata of the genera Thamnopora , Coenites and Alveolites.

Tetracorals are t he rnairi budde rs of .the Mokrzeszow reef . stromato­
poroids are completely la ck ing. According to Leoompte (1954), Palaeozoic
reef corals were considerably less s uscept ib le to 'uhe pre sence of clay sus­
pensions than the ir contempor an eous S tromatoporoidea and t he liv ing
Hex acoralla. Therefore, they were able to exist in somewhat deeper w ater s,
while stromatoporoids lived within .t he s urf 'Zone (l. c., p. 171) . It m ay thus
be inferre d that mhe Mokrzeszow r eef either developed in somewhat deeper
w aters than did ithe reef-building stromatopo ro ids, ortihat t he iP€1~tic sus­
pensions d riven from the nearby land were no t harmful to t he coralreefs
w ith Peneckiella minor kunthiand Sudetia lateseptata though they were
unfavourable to the development of massive stromatoporoids .

DESCRIPTIONS

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

1935. Disph yllum geinitzi L . & S.; W. D. Lang & S. Smith, Cy a thophyllum..., p. 570, 571,
fig . 26; pl. 36, fig. 1-3.

Material. - A large p h ace loid colony 17 X 12 X 30 em, recovered from
zoogenenic Iirnes tones in t he southern !WaH of -the Kostrzewa quarry at
Sitkowka (fig. '1). 34 'tlh iJn s lides w ith transverse a nd dongitud inal sections.

Diagnosis. - Subcylinda-ioal corallites forming IPhace loid colonies,
locally wsth coalescing walls, or calictn al expansions. Coralljtes circular in
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5mm

Fig. 2. - Disphyllum geinitzi Lang & Smith;
Sitk6wka, Givetian. Cross section of corrallites

(slide no 2).

Fig. 3. - Disphyllum geinitzi L. & S.; Sit­
k6wka, 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
wiJth ,len gth one-Iounth 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 !pse ud atheoa, and near it ­
the inner pseudotheca. One row of mi­
nute dissepiments ; tabularium broad,
consis ting of generally complete tabulae
either flat or sl~ghtly arched. Budding"
lateral, trabecular microstructure of the
disphylloidal type.

Footnotes 2 and 3 - see opposite page.



BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL COLONIES 9

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 d istinguished
in the budding process .

lp e

Fi g. 4. - DisphyHum gein i t zi L. & S.; Si t­
k6wka, Givetian. Cross sect ion of a bud in
nep ionic stage; rudimentary new ep itheca (e)

and pseudotheca (p), (slide no 6).

a) Stage I (fig . 4) - the Ibudd ing corallite doming outwards. The wall
separating it h e bud from the p arent coral'l'ite begins .to ·be laid down an d,
on e ither s ide of iJt, new irregular zigzag sep ta are produced, on one side
belonging to the .bud, onthe other - .to the budding cora:llit e. Se pta present

2 In view of the confused meaning of the term "wall" the wri te r thinks it
necessary to state that in her present p aper she distingu ish es the epitheca (which is
the outer mantle of the corallite) fr om the adj acent wall . The wall is the pseudothe ca
since it consists eithe~ of thickened 'dist al ends of septa (septotheca) connecte d by
laminat e stereozone , or of thick-walled di sse piments (paratheca) . The ep itheca is
a thin layer of stereozone dep osited on t he wall (on the outer pseudotheca). In the
here cons ide re d representatives of Dtsphyllidae and Thamnophyllidae the occurrence
is noted of epi theca exclusively and of septotheca a nd paratheca. In cerioid colon ies of
Disphyllidae, each coralli te is surrounde d by the ou ter pseudotheca and the epitheca.
In cerioid Thamnophyllidae the outer p seudotheca only is presen t, wh ile in the
aphroi da l (e. g. Phi~lipsas traea i bergensis progr essa Rozk.) the individual polyps are
not isolated fr om each other by a wall. Hence Alloiteau (1955, p . 424) is not correct
in postula t ing the presence of at lea st a thin wall in colonial tetracorals. An inner
wall often occu rs nex t to the outer . It is the pseudotheca mad e up of septa and disse­
pi msnts whic h are here locally thicken ed by the depo si tion of stereozone. •3 Every one of the examined blastogen ies is originally -in tr acaltctnal, subse-
qu ently the bud becomes lateral if it bends ou twards at a certain ang le from the
parent corallite : the bud is intermural if it develops between the walls in the ce rioid
corallum, parricidal - if it occup ies the who le ins ide , while the parent co rallite dies.
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before the beginning of budding occur along the outer bud wall. The 'wall
separating :the bud ,f.rom ,the parent corellite is not yet completed; it con­
sists of three layers . ~heepithecaWlhich is in common, and two pseudo­
thecae. These belong onone side to ,the bud, on theother - to the budding
coral'lite. Such a triple' wall is always formed chiTing the- 'blastog€lny in
Disphyllum, hence this cype of budding may be called "disphylloidal",

b) Stage II (f~g. 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

1-------'----11 ' ~'

Fig. 5. - Disphyllum geinitzi L. & S.; Sitk6wka, Givetian. Cross section of a bud in
late nepionic ,s tage ; partly formed epitheca and new septa (slide no . 3).

is 18, some of .the septa areshorter. One bud only is generally produced: if
thereare two - they mayor may mot be of the same age (ng. 6), separated
from the parent coraldite and from each other :by ,the charaoterdstic triple
wall. Fig. 7 represents a budding coralfite tin longitudiriel section. The lateral
bud bends outwardsat an angle of 750

, growing out from the dissepimental
area of the mature coraldite. During ,uhe riepionic stagethe wall separabing
the bud has not yet been completed, ithe periaxial iPairt of .the budding
ooralli:te tabula is the first tabula of the bud. The ,bud is still in close depen-

Fig. 6. - Disphyllum geinitzi L. & S.; Sitk6wka, Givetian. Cross section of a bud in
early neanicstage: new epitheca nearly complete between two pseudothecae (Pl, P2)

in three corallites intimately fused by budding (slide no . 5). '
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dence .on the parent corallbte. The meanic stage begins shghtlyhigher up ;
it is .Indicated by t he appearanceof t he "triple" wall. Along this .wall the
bud as well as t he p arent corallrte di spl ay diaphragmatcphoric structur e.

Fig. 7. - D isphyllum geinit zi L. & S. ; S itk6wka,
Givetian. Longitudinal sect ion of a bud with epitheca
(e) separating it from p arent corallite in the neanic
. stage (slide no. 7). -,

Dis sepiments appear directly before the bud has bent outw'~rds from the
budding 'tndividual. 'Dhe s tructure beccenes ipleo no phcr ic. The juvenile
coralltte is at rohaot time 5 mm in diameter.

2. The n/d ratio variations during ontogeny. There is d ose correlation
between the number of septa (n) and .the d iameter IOf cailyx (d). In the
"ephe bic s tage corallites produce boos even when only 7.2-8.5 mm in
diameter iand ,w tth 20-22 major septa. Table 1 shows the mean number
of septa at mean diameter of calyx "in each o f the mentioned classes .

T a b Ie 1
Mean number of sep ta (Mn) at mean diameter of ealyx (Md) ratio with respective

coefficients (Me, Ms)

Classes e1 e2 e3 e4 I . e5 e6 e7 e8 e9I
Mn I 12 14 17.5 19

I

20.3 22.5 23 24 24-- - - - - - -- .-
Md 3.5 4.5 5.5 6.5 7.5 8.5 9 9.5 10.5 11.5

Me1-Me9 3.4 3.1 3.1 2.9 I 2..7 2.6 2.4 2.3 2.1

Ms n/d = 2.75

The above data indicate less r apid increase in the number of sept a
than in the diame ter of calyx. This is negative a llometry in rela tion to
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septa. The value of ,t he n Jd ratio decreases slowly '~n :the progresslvely
higher classes. The number of septa (24) in the two highest classes becomes
static.

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

n

24

d
55 6l 7l 8' Po5 10.5 t1.l

Fig. 8. - D i sphy llum geinitzi L. & S.; Sitk6wka, Givetian.
The n/d ratio curve; corallite diameters (d) - on abscissa,

number of major septa (n) - on ordinate.

septa t his curve is subparallel to the X axis, since increase of diameter
distinctly dommates over 'increase in number of septa. In character the n/d
ratio curve approaches that of the n It ratio in Hexagonaria laxa (fig. 15),
since they d isplay similar dynamics during ontogeny.

B. Individual variations

Individual variation within the colony i:s not s trong. Corallites are in
obvious ha rmony with e nvironme ntal conditions. They have attained their
optimum development and this is emphasized by .their complete adapta­
tion. The corallite structure is not complex. The ske le tel elements are
fully developed and do not bear signs of regression. When any slight
varia tions do occur, .they are IPhenotYlpic, .seem mgly expressing direct
reaction to the rpositi on occupied in tihe co lony and to the danger of being
covered up 'with sediments, whioh threatens the corallites.

1. Colonial variability pattern. Practically throughout its length the
colony is phaceloid, som e Iess crowded places occur, however, where buds
bend out at a slightly greater angle. There the appearance of the colony
be comes dendroid.
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2. Tabularium(t)jdissepimentarium(diss) ratio. ht diameter of 5 mm
the t/d iss eatdo 'is 3.7: 1.3. Thereafiter ,the -tabular ium width increases
reluctantly, while t he dissepimerrtenium augments but little. In somewhat
la rger corallites the t jd iss ratio is as follows ( jn rom) :

9.0 : 1.9 = 5.0
9.0 : 1.2 = 7.5
9.5 : 1.8 = 5.0
9.5 : 1.5 = 6.3

10.0 : .1.2 = 8.3

These data show lack of uniformit y in dissepimerrtarium w idth varia­
tions. There is no correlation between t he tabuiarfum and the dis sep imen-,
tarium. Another mow of vesicles or a larger di ssepimerstum makes its appear ­
ance in r eact ionto incidental stim ulus. vand thus t he t/diss r at io !is dimi­
nished.

3. Number of tabulae in 2 mm. The arrangement of tabulae varies
strongly 'eve n within one individual. Their spacing is cont rolled by outside
factors only and it is mot coordinated 'With a ny s tructural characters. E. g.at
di ameter of 8.5 rnm the n um ber of t abulae over 2 rom r anges from 2 to 8.

4. Basal thickness of septa. D UII1iiDg the juvenile stage septa may be
thick and hence laterally coalescent, s o as locall y to form a continuous
stereozone. In some corall itesohe wal1s are thickened eve n during the
e phebic stage. In our oolon y the septa are mostl y s lender and widely spaced
even during eanly ontogeny. Both t he major and m inor sep ta are with the
same basal thickness. About 80 septa have ' bee.n measured im corallite
sections from one colony , providing t he following data:

Thickness
(inmm)

0.1
0.2
0.3
0.4
0.5

Per cent
of septa

3
20
40
30

7

5. Length mtio 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
of major sept a

10
40
30
20

X-times as long
as minor septa

three
four
five

seven to nine
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.. The-length of major septa and t heir length ratio Ito minor septa depends
mainly on the site of the section. In one cut in between the itah u,lae the
major .sep ta are short, while in another cut across the it ab Uila they are
longer, ISO much so as to oe nine times the length of minor septa.

Hexagonaria laxa Gurioh, 1896
(fig. 9-16)

1896. Hexagonaria laxa Giirich; G. Gurich , Das P alaeozoieum..., \p. 172-173 , pl. 4,
fig. 5.

Material. - One large colony from the zoogenetic limestone of Gora
Kadzina, north of the Dziewki village. All50 30 detached colonies fromtJhe
eastern quarry wadl, 25 thin slides prepared fn-om the large colony, including
cross and longitudinal sections.

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

511'lm

Fig.' 9. - Hexagonaria · laxa Giirich; Dziewki, "
Givetian. Cross section of a cerioid colony (slide

no. 8).

:Jmm

Fig. 10. - Hexagonaria laxa
Giirich; Dziewki, Givetian. Longi­
tudinal section of a cerioid colony

(slide no. 10).

s pines, provided with carinae. . Dissepimentarium broad; distinct inner
pseudotheca between tabularium and dissepimentarium: tabulae horizontal
or slightly arched, complete or incomplete, with supplementary plates
(fig. 10). Budding intermural. Microstructure t r abecu lar of t he di sphylloid
t~. ~
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A Blastogeny

1. Development of bud. The coraldite at bai'rlS maturity with greater
diameter (8-10 rnm) ,and 36-38 septa present. Buds are produced in place
of the ' maximum width of the d issepimentafium, dissepirnents notably
large:' In .this part of dissepimentarium major septa have been reduced to

Fig. 11. - He xagonaria laxa
Gtirich; Dziewki, Givetian.
Cross ' secti on of a corallite
m aking place for two buds -

1, 2 (slide n o. 11).

5mm

short conical bases in the perfiphery , a row of spines on di sse pimen t'S and
a larger spine on the inne r pseudotheca . Several ontogenetic stages are
observable in cross section of the bud.

e

Fig. 12. - Hexaqotuirui . laxa '
Gti r ich ; Dztewki, Givetian.
Cross section of a bu d in ne­
pionic stage; e new epitheca

of bu d (slide no. 8).

. Srnrn

, a) In s tage I - space is preparedfor the .ne w bud (fig. 11). Bases of
5 septa only are d isoerniblejn t he <perLphery. Septa of dual length .he re
grow even. Nearer, to the axis dissepiments .only are seen. Among them,
two , ~r: three .vesicles slightly ,larger,«t han -0 ther s have, the walls united
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in to an arch concave itow ards the corner , a nd forming the inttial wall of
the ne w bud. This is .the mew e pitheca separating the budding eorallite
from the ,parent .

b) In stage II (fig. 12) - the new wall of the bud has ithickened since
new septa have been produced. Their d slated ends are a t tached to the
e pitheca . Major septa of !the parent corad.lite vare tatt ache d to t he otheJ'
surface of t he e pi theca, with minor septa soon arising between them.
A new outer IPseudotheca is thus formed on this s ide of t he e pit heca too.
The wall separating t he bud f rom the .parent corallite is "tr iple", similarly
as in D. geinitzi. The new.bud w all is very close to the inner pse udotheca
of the parent corallite. Hence it Isclearly seen by which of the ad jacen t
corallites the bud .hasbeen /PToduc€d;.

c) In s tage III (fig. 13) - rthe new bud wall is not yet complete. One of
its ends leans agai ns t .t he outer . wall of the par ent coraIlite, the other
agains t a major septum . Ei,ght short se pta .have arisen on the new w all.

5mm

Fi g. 13. Hexagonaria laxa
Gtirich; Dzie wki, Givetian. Cross
section of a bud (b) in late nepio-'
nic stage; epitheca still incom-

plete (slide no. 12).

b

Fig. 14. - Hexagonaria laxa
Gtirich ; Dziewki, Givetian. Cross
section of a bud in neanic stage

(slide no . 13).

d) In stage IV, .ne anic (fig. '14) - the bud is wholly surrounded by the
epitheca. Septa have united into one t h ick w al'l, From i t 'Protrude the axial
ends of major septa (18), nearly reaching to the axis, also milnor septa have
appeared not protruding beyond the wall. Major and minor septa of the
parent corallite, 'as wellas its dissepiments, are still discernible in one
corner.

e) In stage V (ephebic) - the number of se pta does not increase, but
the calyx is widened; septa grow longer, slender and !n0re widely spaced;
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major septa differ distinctly from the minor in .their length. Septa are
spanned by ves icles. rand carinae a ppear on the septa. There may be as
many as 38 septa. Buds ,are produced in co rners when space for them is
available.

Fig. 10 shows the ontogeny of the bud in longitudinal section. The
vesicles forma ibase for the bud, while the next dissepiment is the first
tabula. One wall ,is made of the t hdok-walled , .pertaxial dissepiments of the
parentcorallite, ,the other of the outer c ~l1alllite wall. In early youth this
is the diephragmatcphorlc s tage. Somewhere higher up, with diameter of
3 mm, commences the ipleonophor ic structure, when dissepiments appear
on one side.

The budding process in Hexagonaria laxa resembles t hat in the pha­
celoid form Disphyllum geinitzi.

2. The nIt ratio variations during ontogeny. Observations and graphs
show dose correlation of these two character's. The value of the n It 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 (Me, Ms)

Classes c1 c2 c3 c4 c5 c6 c7

Mn I, II 24 31 32 35 36 37 38- - - - - - -
Mt 2.8 3.3 3.8 4.3 4.8 5.3 5.8

Mc1-Mc7 8.6 9.4 8.4 8.1 7.5 7.0 6.5

Ms nit = 7.9

During youth the number of septa increases rapidly from 24 to 35. The
class correlation coefficient a ugme nts slightly in class 2. Later dts value
diminishes since the number of septa has sHghtlyaugmented, I\~hile ,t he
tabularium diameter cont inues uniforrruly to increase.

These developmentary dynamics are excellently illustrated by the nIt
ratio graph in fig . 15. In the nepionic s tage the number of septa increases
rapidly. In the next, neanic s tage the r ate of increase is cut down. In mature
corallites, with 35-38 septa, the increase is extremely slow.

Budding is not frequent fin It he st udie d colony. Among the 17 thin
slides tpre pared from 99cOT,alli>tes in tran sve rse section, three only budding
specime ns h ave been discover ed by the w r iter. Most probably budding on

Acta P alaeontol ogtca P ol orri ca - vol. V II 2
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a mass sca le occur s at Ithe beginning of coLonial growth, while later c orallite
bundles grow straight up.
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F ig. 15. - The nit r atio curves ; t ab ularium diameters (t) ­
on abscissa, number of major and m inor septa .. (n) - on
ordinate. Broken line and dots refer to Hexagonaria la xa
'Gurich (Dzle wki, Givetian); continuous line - 'to H. la x a

jur k owicensis Rozk. (Jurkowice, Givetian) .

B. Individual v ariations

Strong polymorphism, expressed in all the s tnuctural e leme nts, is
observable in the studied colony .

1. Shape of corall it es. In cross section the shape of mature corallites
v aries consider ably . U.pon examinimg 14 calices .t he writer .asce r t ame d t he
following diame ters (in mm): 6 X 8, 7 X 8, 7 X i t , 7 X 12, 8 X 9, 8"X 10,
9 X 10, 10 X 10, 12 X 12. 'I'abularium wid th r angesfrom 4to 6.5 mm, The
calicinal o utline is usually roughly he xagonal, in a few cases he p tagon al or
trigon al.

2. Tabulariumjdissepimentarium mtio . 120 m ature cor allites have
been measured in ordea- to correlate im longitudinal se ctions .the tabularium
width and its relation to the d isse pirnentarium. 'I'hese corr elation data are
plotted in the graph of fig. 16, ~n w h ichthe tfdiss correlation v alue is placed
on t he abscissa, Ithe per cent number of indiv iduals - o n the ordinate. The
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curve is d istinctly asyrnmetrdca:l, since the most frequent Individuals a re
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,
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Fig. 16. - The tl diss ratio curves; tabularium (t) to dissepimentarium (d is s) diameter
ratio .:.:- on abscissa, per cent of specimens - on ordinate. Broken line refers to
Hexagonaria tax a Giirich (Dziewki, Givetian); continuous line - to H. taxa jurko-

wicen~i,~ Rozk. (Jurkowice, Givetian).
"" ,) "

"
in which width of dissepimentarium exceeds that of the t ab ular.ium , is
small (0.2-0.8). On it he other s ide of :'the apex, h owever, 'the curve has
a gentler slope, there by raising th is value to 3.2.

3. Number of v esicular rows. The number of t he rows of vesicles
varies conspicuous ly even within one corallite. Mature corallites only, not
producing b uds, have 'been taken into account 'by .the writer . IU s well known
that new buds completely reduce the dissepimentariumand subs titute it .
I'll m ature corallites with morphology not disturbed by budding processes;
d isse pimentarium variabjlity is as shown in table 3.

These measurements have been t aken with t he use of a microme ter,
under 50-fold microscopic magnification. Da'1Ja 't abulated here above indi­
cate that dissepimentarium displays strong variations, there mot being two
identical places within one corallite. Dissepimentar iurn width varies on
either sideand , independently t hereof, the number of dissepimental rows
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T a b le 3

Dissepimen tar iu m variability and number of vesi cu la r r ows

L eft d is- Width of Right d is - j Width of
Corall ite sepimenta - Nu mber di ss ep i- sep imenta- Numbe r d issepi-

no. rium width of rows men ts rium width I of r ows ments
(mm) I (mm) (rnrn) (m m)

I

I
I

1.0 2 0.5 1.3 3 1.5
I 0.3 1.0

0.5
1

2.5 4 1.0 3.0 4 1.4
0.5 0.8
0.5 0.6
0.3 0.4

2.5 6 1.5 2.0 4 0.7
1.0 0.6
0.8 0.5
0.8 0.5
0.5
0.4

2
2.5 3 3.5 3.5 8 1.5

2.5 1.3

I
1.5 0.8

0.7
0.7

I 0.6
0.6
0.3

3.8 4 3.5 2.0 2 2.0

3

I

2.5 1.5
1.5
1.5

varies too. Varia tions of vesicle width occurs Itoo, since large ones are
present together with tiny ones.

4. Number of tabulae in 2 m m. Dissepirne rrtarium wid th is controlled
by the amount of space available for the growth of individual corallites
w ithin the co rallum; ithe s ize and hence 1Jhe n umber of d issepimen ts is
affe cted by environmental conditions, wh ile ta bularia display some cons­
tancy. On itlhe other hand, the posit ion and arrangement of the t ab ulae
varies strongly. Tabulae , similarly as d isse.p1ments, 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, It he presence of concave tab ulae h as been
ascertainedin four cases only; b) n um ber of tabulae in 2 rnm varies strong­
ly : t wo t abudae over that d istance is a r are occurrence, most frequentl y
there a re 5 or 6, t h is being t he case in 50 'per cent of the examinedeor-allite s:
c) tabulae may be complete or incomple te . Those consisting of a xi al and
peria xialpartsand provided with supplem entary p lates p redom inate. Their
occur ren ce is m':JI5t irregular, s ince they .have been e nco untered in very
young cora'llites as well as in Iarge tabularra, Moreover , wide-spaced ,
comple te tabulae m ay occur side by s ide 'w i!th vesicular ones.

5. Numerical rat io of complete septa to septa subject to reduction. The
character istic feature of Hex agonaria laxa is ItJh e s plit ting up of some septa
in m ature calices in t o radial segments . A short conical base of the red uced
septum always persists on it he peripheral well. This mudiment is of the same
lengthas m inor septa. The farther septal segmentsare placed on di sse pi­
merits. Occas ionall y only the ,pe r ipher al base of the m aj-or septum and its
axia l end on the inner pse udotheca are present. These two extreme ends
never d isappear. Minor septa, ifsomewhat longe r , are likewise reduced to
a shant row of r ad iate spines which , h owever , never pro trude be yond the
inner w all. In onder t o ascertain the n umber of septa, it h as been fo und
most convenient tocount the axial ends of major se pta, since th e n umber
of minor septa is alwa ys the same as that of the major.

The number of se pta subject t o reduction var ies strong ly. This de pe nd s
on the .presence of large d issepimental vesicles in a wide dissepimentarium,
since it is there t hat t he buds arrse. Tihe septal spines constitute the in itial
stage p repar ing space fa r budding , hence they are a caenogene tic character.
The number of septa s ubje ct to reduct ion .has been counted by the writer
in 55 ca lices . The obtained d ata are give n in tabl e 4.

Ta ble 4

Variability in number of reducing sep ta

Total Number of septa subject to reduction in calices
number of

I
,

I I I I I I I Imajor septa 0 1
I

2 3 4 5 6 7 8 9 10

19 3 1 - 1 2 - -- I 1 1 -
18 2 1 2 3 3 1 1 1 1 1 1
17 1 1 1 - - - 1 2 2 1 1
16 2 - 1 - 2 2 1 - - - -
15 5 - - - - - - - - - -

Exclusively complete septa occur only 'i!n 25 iPer cent of the exam ined
cali ces , ,provided w ith 15-19 m ajor septa . Calices wich 18 m ajor septa
contain t he highest per cent (33) of reduced septa.
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6. Septet thickness. Septa 'are a s tructur al element exhib rting notably
s trong v ariability. Thickness is one of the variable features . In the neanic
sta ge septaare broad in section , gradually narrowing towards t he axis.
In mature corallites we mote great di versity in this r e spect, each septum
of any one part of the corablite being different. About 200 septa have been
measured b y t he w r iter in sections of corallites from one colony, w ith t he
use of the m icr ometer u nder a 50-fold magnifica tion. The obtained data
show that on tthe w hole .peeipheral b ases of se pta are as fol.lows:

Thickness
(in nun)

0.10 - 0.12
0.14 - 0.16
0.18 - 0.24
0.26 - 0.40

Per cent
of sep ta

6
40
37
17

Similarly djlated septa occur in the dinner pseudotheca, be ing those
which, together with the inner w honl of dissepiments, form th is wall. The
following data have been ascertained by the writer :

Thickness
(in nun)

0.10 - 0.12
0.14 - 0.16
0.18 - 0.24
0.26 - 0.40
0.40 - 0.60

Per cent
of sept a

3
22
39
34

2

Data tabulated above show t hat septa attain on the a verage greater
thickness within ,the inner w all than on the pertpheries . Thus , septa with
thickness of 0.18-0.40 mm predominate :in t he wabl (73 .percenc), while
tho se of 0.14-0.24 mm are m ost frequent at the base (77 per cent) .

Besides the two m ost conspicuous dilations septa m ay sho w sever a l
, cons trict ions or even gaps. In 5 per cent of se pta the most constricted places

are 0.02 mm thick, in 75 Iper ce n t 0.03-0.08 mm, w hile iri 20 iper cent the
most constricted IIJlaces do not muoh differ from the unconstrioted par-ts and
are 0.1-0.19 mm thick.

7. Number of carinae on se pta. The examinat ion of this character
presents some difficulties since t he carin ae are ve ry fra:gHe. On some se pta
where they lie opposite, bheyare d istinct, on others wherealtea-nating, they
m ay be hardly discernible , so t h at sep tal sinuosi ty or dilat ions only indicate
their presence . Dissepime nts are attached to carinae, these are most con­
spicuous along thin septa land w hen the thin wal ls of vesicles are added
to the .be ad ...like dilatio ns. 170 septa h ave heen m in utely examine d by the
writer, showing that 13 per ce n t are without carinae, 20 per cent have one
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or two pairs of carinae, 50 pe r cent have 3-4 .pairs , while 17 per cent are
provided withas many as 5-8 pairs. The Dziewki form differs from the
Jurkowice variety in lack of conspicuous carinae.

8. Septa; 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, ma ture calices only have been measured.
Minorse,pta a re considerably shorter , ranging from 0.06 It o 0.64 mm. The
length 'ratio of t he major to minor septa is s hown here below:

Per cent of
examined septa

25
60
15

Ma jo r/minor
septal length

3 - 4
5 - 8
9 - 11

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

Major septa

2.72
2.48
1.76

Minor septa

0.54
0.48
0.32

Notably dong major sep ta, 9 or 10 times as long as the minor, at"c ver y
r are. E. g. .

Major septa

3.00
2.56
2.07

Minor septa

0.35
0.24
0.19

The Dziewki form is character-istic foremast by extremely short minor
septa . This suggest s an obvious tendency to re duct ion .

Hexagonaria laxa jurk owicen sis n. subsp ,
(fig. 15-19) '

Material. - Two subcircu lar colonies, 9 cm 'in diame ter , from a s trom a­
toporoid-tabulate reef in Jurkowice ne ar Opatow.

Diagn osis of holotyipe (fig. 17-19, microscopic sections 14 and 16). ­
This variety of the species H . laxa diffe r:s f rom the type form in la rger
,ca lices (largest o ne 16 X 18 mm), s ligh tly broader dabulartum (up to 7 mm
in diameter) , and greater n umber of septa. In m ature calices there m ay
occur as man y as 20 m ajor sept a, tending to b reak up in to short irregula r
segments. All septa are conspicuously car inate. Trabe cudae thick (0.16
mm), budding intermural.
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Fig. 17. - H exagonaria taxa jurkowicensis
Rozk. ; Jurkowice, Givetian. Cross section

of a cerioid colony (slide no . 14).

Fig. 18. - H exagonaria ta xa j u r k o­
wicensis Rozk. ; Jurkowice, Givetian.
Longitudinal se ction of a cerioid

colony (slide no. 15).

5mm

Fig. 19. - Hexagonaria taxa
jurkowicensis Rozk.; Jurkowice,
Givetian. Cross section of a part
of corallite with bud in the ne­
pionic stage ; new epitheca still

lacking (slide no . 16).

A. Blastogeny

1. Development of bud. Longitudinal section shows that budding is
more 'freq ue n t herefihan in the Dziewki form. Many buds are produced

growmg subradially from some central
corallite at an angle of 70-80 °. Their further
development is simi.lar t o that in H . laxa
(fig. 17).

2. The nit ratio variations during on­
togeny (fig. 15). Correlation of the number
of septa with the tabulardum width and its
ontogenetic variations are shown in table ,5.

Ms coefficients of the two forms, from
Dziewki and Jurkowicevare very similar,
being 7.9 and 8.3 respectively. The s ligh tly
higher :£igure in the Jurkowice variety is
due to the greater number of septa there.

40 septa continue It,D be present throughout 5 classes, beginning with the
tabulariurn diameter at 5-7 mm. This indicates distinct tendency for the
diameter growth to dominate over the numerical increase of septa. The
correlation curve placed near the nit ratio line of the Dziewki form (fig. 15)
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Tab 1e 5

M ean number of septa (Mn) a nd mean di ameter of tabularium (Mt) r a tio with
respective coeffi cien ts (Me , Ms)

Classes c1 c2 c3 c4 I c5 c6 c7 c8 c9 c 10

Mn I, II 30 32 34 36

I

37 40 40 40 40 40- - - - - - - - - -

Mt 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

Mel-MelD 12.0 10.7 9.7 9.0 I 8.2 8.0 7.1 6.7 6.1 5.7

M s nit = 8.3

suggests similar ities in char acter . The only deviation consists in the nume­
r ical increase of septa duning the ephe bic stage of the Dzie wki form, while
in the Jurkowice form t here is no varation in this respect .

B. In dividual variations

Differences are very s trong im m ature forms. The co ntour of the
cor allite is r oughly polygo na l. The maximum coralli te diame ter in an
ex actly cross sect ion is 18 mm.

1. The ta bu larium {disse pim.entarium m tio (fig . 16) comes close to that
of the Dzie wki form, as is shown by t he correlation curve r unni ng paralle l
to the it/diss curve ofthe Dzie wki form (fig. 16). Their course is analogous,
but t he summits are .placed in different classes . The majority of t he Dzie wki
specimens ar e w it h the :t/d iss r atio = 1, w hile dn t he Jurkowi ce colony that
value i s s lightly lower (0.8). It has been ascertained t hat 46 per cen t of the
specimens have the tabularium narrower ithan the dissepimentarium. The
evolutionar y trend is to enlarge the colony by dissepimental growth .

T a ble 6

Dissep imenta rium variab ility and number of vesicu lar row s

Left d issepi- Ri ght dissepi-

Corallite no. mentarium Number m entarium 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 2
1.0 2 0.5 . 2--_..._-------
3.5 6 5.3 8

2

I

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 (mg. 18). This character varies strongly.
It does not correlate widih dissepirnentar-ium width, but is strictly connected
with the size of vesicles and, most likely, it 1.'5 merely a function of outer
environmental 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 rom.
Tabularia wibh only 2 tabulae in 2 mrnare unusual. Closely spaced tabulae
are the most frequent, the majority being complete.

4. Couvpiete and reducing septa. In mature calices, with a well develop­
ed dissepimentarium (fig. 17), septa begin to break up into segments. A short
base invar-iably ipersists on :t he 'Periphery, far-ther 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 Ip at teTin . There the septum separates
into thin, slender septal spines fixed on the arched dissepimental wall. The
perdpheral bases of septa in .the Jurkowice vaniety are ,the n short, hardly
discernible, but tbe axial ends are complete and strong, as in Ithe topotype.

Similarly as in H. laxa, fhe 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). 'Dhe disintegration of seprta into elongated iPa,rallel 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

Calyx Tabula- Number S eparation 1 Number Dis integra-

Calyx no. diameter rium of major of tion into

(mm) diameter septa one- \ two- lthree- Icomplete elongated
(rnm) fold fold fold septa segments

1 17.0 7.0 20 12 6 - 2 10

2 13.0 7.0 20 5 2 2 11 1

3 10.0 5.5
I

20 1 - - 19 -

As is shown in the 'atoove table, which illustrates three haphazardly
picked out mature calices, progressive septal regression isassociated with
size of calyx.
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5. Septal thickness (fig__ 17). Septa iher e show notably st ronger struc­
ture than those in the type form, asrwell asgreater ddversity of thickness:
distinctly s pindle -dike ones occur together with slender ones, which have
rounded carinae and the ap pe ar an ce of astr-ing of beads.

For the s ake of comparison the writer has measured, w ith t he use of
a micrometer under 50-fold magnification, t he septal th ickness at the
peripheral base , ,in the inner .pse udo thecaand imp laces of greatest constric­
t ion . On t hese measurements it has been established t h at:

a) minimal basal t h ickness = 0.3-0.4 rnrn in 15 per cent of sep ta, m ost
frequent thickness = 0.5-0.8 mm in 62 'pe r cent, a nd maximum thickness =
= 0.9-1.3 mm in 23 per cent of septa;

b) as regards thickness within t he Q1Seudo theoa, measurements show
that the .perdpher al ibase of sept a and the iper iaxial dilations have similar
value, Le, t hat in these two \poin,ts .the se pt a are analogously dil ated. In the
Jurkowice form these dilations are stronger , but the two above mentioned,
equally strong .thickenirigs, occur in the topotype too:

Dil ation at base
Dil ation within inner
pseudotheca

He xagonaria
laxa

0.1 - 0.4

0.1 - 0.6

H. la xa
j urkowicen si s

0.3 - 1.3

0.5 - 1.3

Thread-like connections of the dumpy t rabecules are as fine as those
in the type form where the sharp-pointed end of septal spines makes its
appear ance. The narrowest constrictions r an ge from 0.03 to 0.08 mm and
are not rere.

6. Number of car inae on septa (fig. 19). The Jurkowice vari-ety is pro­
vided wi th markedly conspicuous carinae, re ad ily obser v ab le in transverse
and longitudinal sect ions. 'Dhe o ppos ite I(lrr,aingeme:nt p redominates, the
alternating .p ait ter ri is less com mon . Dissepirnents, strongly d ilated in the
per iaxia l part of the coraldite , areat tached to the pro cesses of 'carinae .

Upon measuring 50 se pta, it is possible to describe the numerical
occurrence of carinae on septa. Some septa are without d istinguishable
carinae. If so, the trabecules are mutu ally cl osely connected throughout
t heir length by s tereoplasm. On other septa car inae ar e conspicuous. Their
number varies. Sep ta , iprov ided with 5-6 pairs of car inae each.are frequent,
t he m ajority have 9 pairs, but occas ionally 13, 15 or even 17 .pairs may occur.
In the Dzie wki form 3-4 lPai rs of carinae are the most fr equent, w hile 5-9
pair s on one septum ,is the maximum recorded number.

7. Septal length. Length corr elation of major and minor septa in the
Dzie wk i form differs oornpletely from thatin ,the Jurkowiceforrn. Minor
septa are cons iderably longer in the Jurkowice colony, nearly Teaching to
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the inner wall . Figures relating -to length of both septal types a re as foll ows:
in 70 iper cent of sep ta the sI/sH 'rat io = 1.1-2. This means that m ajor sep ta
are e ither only s lightly longer than, or .twice the length of.m ino r se pta . In
H. l ax a from Dziewki, however, the sI/s II ratio = 5-7-9, with the p~€do­

min ance of calices having sept a as many as nine times t he length of minor
septa .

C. Comparison with the type form

Morphology, microstructure, ontoge ny and individual variabil ity of two
closel y a llied forms have been investigated : i.e . the Dziewki topotype
H. uixa and the variety H. tax a jurkowicensis from .Iur kowice , The two
forms come from similar e nv ironments in a tabula te -stromatoporoid reef .

1. Char acters in c-omm on have been ascertained providing ev ide nce
for assignment of both forms to the H. laxa group. They are with s imilar
structurel pattern and sim ilar ontogeny. The latter is indicated by arrange­
ment and development of bud s, 'an d correlation curves of the same typ-e.
Individual variability displays a na logous tendencies .

2. Differences, how-ever , occur reasona bly suggesting separation in to
a vari-ety. They are as follows : shape of colony is tab ular in t he typ-e form,
bu t subcircular in the J urkowice form . In the typ e form buds grow vertically
upward, in the latter - la te ro-radially , In 'the variety budding is frequent.
Calices attain it he s ize of 16 X 18 mm ~n .the Jiurk owice var iety, as compared
against 12 X 12 mm in t he Dziewki form. Th e tabularium has a greater
mean diame ter , attaining ,the ma ximum fig ure of 7 mm against 6 mrn in
the Dziewki coralli tes. Sep ta m ore numerous and r.ap id ly stabilized . All
skeletal e lements m are m assive , Se ptal regression is ex pressed in the Jurko­
wice form in m ore robust 'and more closely spaced n umerous carinae and in
the separation of septa into numerous thick lumps. The inne r wall is les s
com pa ct in t he Jurkowice varie ty.

3. Greater diameter of cal yx, greater number of septa, and more
ad vanced red uct ion of the septal 'system indica te more advanced phylogeny,
as compared with the 'typ e species. Hence ,the writer regards the Jur kowice
form as a mutation.

4. Another morphologica l d ifference confi rms the supp osi tion tha t
the Jurkowice variety cannot bea straight Iine descendant of the type form,
but merel y belongs 'to the H . taxa group. It.consists dn t heconslderable
constant Ie ngth of the minor se pta in the Jurkowice colony througho ut all
the ontogenet ic stages, whide in t he t ype forrm Ithe septaare mostly short.
Although the tendency for septal reduct ion mainly involves minor septa,
nevertheless in the J'unkowice var iety t hey nearly always remain long
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thro ugh t he later ontogenetic stages . The original s tructural p attern here
is, therefore, somewha-t differe nt a nd .the evolubionary trend im t his respect
has a different degree of intensity.

Peneckiella m inor (Roemer) kunthi (Dames)
(fig. 20-29)

1869. Cyath ophyllum kunthi Dames ; W. Dames, Herr Dames an..., p. 699.
1873. Fa scicu laria kun thi Dames; W. N. Dybowski, Beschreibung zw ei er aus Ober­

kunzendorf..., p. 406 - 408, pl. 13, f ig. 3, 4.
1881. Fascicularia kunthi Dames ; C. Schluter, Uber einige Anthozoen..., p . 104.
1885. Cyathophyllum kunthi Dames ; F. Frech, Die Korallenfauna..., p. 35 - 36, pI. 1,

fig. 4 a-b.
1935. Disphyllum (Phacellophy llum ) caespitosum (Goldf.) , partim; W. D. Lang & S.

Smith, Cyathophyllum..., p. 573.
1949. Macgeea (Thamnophyllum) caesp itosum (Goldf.) var. m inus (Roemer) , partim;

A. v . Schouppe, Die "Thamnophyllen"..., p. 154 - 155, pl. 11, fig. 38 - 39.
1956. Macgeea (Thamnophyllum) kunthi (Dames); H . Eltigel, Kritische Bernerkungen...,

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 iphaceloid colonies of this species and of
dendroid colonies of Sude tia lateseptata, !aU cemented by dark bituminous
zoogenic limestone. South shore of Daisy Pond near Mokrzeszow, Upper
Frasnian. 34 thin slides have been cut with transverse a nd longitudinal
sections.

F ig. 20. - Peneckiella m inor k un thi
(Dames) ; Mokrzesz6w, Upper Fras­
n ian. Cross sec tio ns 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 b y thick
epitheca, local ly t ouch ing. Diameter 2.5 t o 4.8mm. Number of septa ranging
from 12 X 2 to 16 X 2, only e xce ptionally 18 X 2. Major ,septa Iong with
bent axial e nds, t hick and zigzagged, within the dissepimerrtarium frequen­
t ly car inate . Minor septa short. Double row of d iversely 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-thamnophylloid.

Fig. 21. ' - . Peneck ieHa miilOT kunthi .
(Dames); Mokrzesz6w, Upper Frasnian.
Cross section ofa corallite with dist-

. inctly , car inate septa, frequeIitly not
surrounded by stereoplasm (slide no.

41).

2mm

. Fig. 22. - PeneckieHa mi­
nOT' kunthi (Dames); Mo­
krzesz6w, Upper Frasnian,
Longitudinal. section of a

corallite '(slide no. 22).

A. Blastogeny

1. Development of bud (,:Big. 23-25). Theabove named species produ-
ces lateral buds,anishllg from the

2mm

dissepimental tissue of the budding
corallite ..Similar mode .of budding
occurs in Thamnophyllum caespi­
tosurn (Goldf.) . In the datter form
the bud bends at a right angle.dn
the MoJa.zesz6w· form - at 450

•

Durtng 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. - PeneckieHa minoT kunthi
(Dames); Mokrzesz6w, Upper Frasnian.
Cross section of corallite with bud:
elongated septa of parent corallite enter

the bud (slide no. 35).
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apparatus resiling on ithe outer and ,the periaxial side in relation to ,t he bud­
ding polyp. This is .tham nophylloid lateral budding mot common in the
Thamnophyllum lineage. lit is distinguishable from lateral buds of the
disphylloid type where septa of the parent corallite Iper sist on the outer
side of the bud (Hg. 4, 5).

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

In Iongitudmal section (fig. 25) the bud is seen to arise from the disse­
pimental tissues consisting of normal vesiclesand horse-shoes. During the
primary stage the structure is diaphragmatophoric. On the ou ter side of the
bud is the epitheca,albsent from Ithe inner Slide, hence the bud there is
directly united with the parent corallite.

Fig. 24. - PeneckieHa minor
kunthi .(Dames); · Mokrzeszow,
Upper Frasnian. Section of a bud
with complete pseudotheca (slide

. no . 10). . .

Fig. 25. - PeneckieHa minor
kunthi (Dames); Mokrze­
szow, Upper Frasnian: Lon- _-.
gitudinal section of a bud;
lack ' of epitheca between
two corallites (slide no. 16).

2. The n/d ratio variations during ontogeny (fig. 26) . In 1:herteanic and
nepionicrstages septa increase ra'piJdly, ' the diagram curve riJSe~ almost
steeply. During the ephebic stage,Wlith diameter of 3.4 Ito 4.4 .m m ; thenum­
ber of septa is already constant and the marphogeny complete. A slight
'increase in the calicinal diameter occurs only.

3. Septal length (fig. 26) vanes distinctly. lin young individuals septa
are long, in.the axis of the corallite meanly mutually coalescent. During
further growth of bud septa diminish 'conspicuously . v'I'he cld 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, ds minute (0.3-0.5 mm), later 'w iden ing up to an average of 1 mm
im the largest specimens.
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n C
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F ig. 26. - PeneckieHa minoT kunthi (Dames); Mokrzesz6w, Upper Frasnian. Ratio
curve of total septal number (n) and corallite diameter (d), also with ratio curve of

axial a rea (c) free of sep ta and coral1ite diameter (d); c, d - in mm.

B. Individual v ariability

Individual var-iabildty is strong. llt is most conspicuously expressed in
regressive e leme nts , such as dissepirnents and 'se pta . Tabulae vary consi­
derably too.

1. Dissepimental structure (fig. 27-2 8). Dissepimentarium extremely
na r row, involving one , n ever more than two vesicular rows. Dissepiments
vary 'notab ly in shepe lalnd dimensions, the folLowing Itypes being d ist inguish­
e d : a) small horse-shoe d issepiments with both arms r esting on the under­
ly ing vesicle; t he symmetry line of the -tr,a1oocular fan occurs ;at the upper­
most 'Pad of the vesicle ; b) "horizon ta l" dissepirnents, ,in this s pecies sligh tly
arche d up ward, occur outside the hor se-shoe d issepiments; in som e place s
they are m issing ne ar t he horse-shoe, <in o thers m ay be underlain over the
entire w idth; c) normal, "peneckielloid" dissepiments , distally flattened, are
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the most common rand the largest; their inner .ar m rests on the underlying,
vesicle, the outer one enters the thick wall ; it does not, however, participate
in its formation, 'btnt seem in gly leans against it; d) another, irather Dare disse- .
pimerrtal ty,pe is ,that apparently due to .the fusion of dwo distinct vesicles :
the horse-shoe and ,the horizontal; in shape it is sigmoidal (fig. 27).

2.mm

Fi g. 27. - Pen eck i ella minor kunthi
(Dames), Mokrzesz6w, Upper Frasn­
ian. Longitudinal section showing
horse-shoe dissep iments, peneckiel­
loid, horizon tal and sigmoida l vesi­
cles; trab ecular fa ns resting on horse
shoe dissepiments or on normal (pe-
neckielloid) vesicles (slide no. 40).

~mm

Fig. 28. Pen eck i ella minOT
kunthi (Dames): Mok rzesz6w,
Upper Frasnian. Longitudinal
section showing var ious dissepi-

ments (sli de no . 25).

The disappearance of horse-shoe ddssepirnerrts calls fo r cl oser a ttention,
since - toge ther w it h the symmetric tr abecular fans - they constitute the
most char ac teristic features of ,the Tha:rnnophyllidae . The symmetr y line
of the t rabecul ar fans is shifted to wards ,the e pithe ca together with the
extinct ion of honizcntail d issepiments. Although bath the horse-shoe and the
horizontal dissepiments become obsolete, trabecular fans persist and con­
t inue t o occurin .the descendant form Sude tia lateseptata n.sp.

2. Peneckielloid and horse-shoe dissepiments. Peneckielloid vesicles
dominate ove r horse-shoe dissepiments. Through the investigation of their
numer ical ocurrence in 40 corallites, involving 20 dissepiments, t he follow­
ing data have been obteined by the wr-ite r : 1n one third of t he examined
coral lites the number of peneckielloid dissepiments s light ly exceeds tha t
of t he horse-shoe tYlpe , the r at io :be ing 2 : 1; in another t hird of the eor al lites
the peneckielloid type ds three or four times as numerous, while in the
remaining 37 'pe r cenlt i ts number is five to seven times that of the horse­
-shoes. This indicates rapid extinction of Ith<im nophyilloid characters . More-

Acta Palaeontologi ca P ol on ica - vo l. V I I
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over, observa.1JionscolIl:f~,rlffi that Ithe .par t played by horse-shoe dissepi­
ments in t he formation of dissepimentardum is not a t all connected -with
ontogenetic age.

3. Septal t hickness is a feature not controlled b y age, a nd s trongly
variable throughout ontogeny. Thin septa may occur together w ith the
spindle -like type even in the youngest corallites. Their maximum thickness
ranges from 0.08 to 0.32 rnm, In the same mature cal yx (We m ay encounter
thin, wide spaced se pta, t oge ther w it h those i nfla ted 'to such an ex ten t by
the superimposit ion of stereoplasm that the ir width is two or three times
greater. Septa have been measured at the ir maximum w idth , w ith in the
inner wall. The fracture ilines ,t here distinctly separate the septum from t he
inflated vesicular wall touching Ithem . This observation is illustrated by the
foll owing numerical da ta (in mm):

Diameter
of cal yx

• 2.5 - 2.7
3.0 - 3.9
4.0 - 4.5

Thickness of
major septa

0.09 - 0.32
0.09 - 0.32
0.08 - 0.32

4. Septal carinae . The presence of ca rinae dn this species has been
asce rtained without doubt. Outside they are not 'always discern ible , being
masked b y Ithe s tereoplasm . Septa are then ibroad , spind le ....like; carinae most
conspicuous (fig. 21) w hen r eduction of s tereoplasm has occurr ed . Schouppe
(1958,p. 230), when stating the ge ner ic diagnosis of Penecki elia (based on
the genotype DiphyphyHum minus Roemer), wr ites that "septa ar-e not
distinctly ca r ina te " . In her di agnosis of the newly established genus Pe­
ne ck iella, with genotype as mentioned above, Soshkina (1939, p . 23) postu­
la tes t hat "sept a are zigzagged an d occas ional ly Iprovided wi th few septal
carinae " . Three possibm t ies are suggested on the Mokrzeszow specimens
with macro- and microstructure elemen ts occasional ly excellently preser­
ved: a) thi n non carinate sep ta , b) se pta thickened, carinae indistinct, c)
strongly carinate septa . In microscopic sections of rthe Grund genotype
microstructure is n ot r eadi ly discernible. Thin as well a s thicker, spindle­
Iike septa occur : carinae are indistinct, 'like in some Mckrzeszow specimens.
The .presence iOf oaninae lin the Moicrzeszow specimens indicates the matu­
r ity of the corallite; dn oorall ites w it h 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 w ithout distinct car inae . With d iameter from 3.7 mm
upwards carinate sep ta make their appearance . Their number varies:
carinae are e ither comple tely lacking or occur an 1-3 septa, occasionally on
as many a'S seven se pta .

5. Spacing of ta bulae. The arrangement of tabulae is not a ffe cted by
on togene tic age, being ra:ther a function of environmental condit ions. Two
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cardina l types of tabulae occur: a ) closely spaced, hor izontal, with a slight
groove-like depression in the axial area, usually complete (fig . 29) and b)
incomplete, deeply concave, widely s paced (fig. 27-28) . In type a) 9-12
tabulae fi.t irsto 2 rom, in type b) there may be from 4 to 7 tabulae in 2 mm.

Fi g. 29. - Pen eck i ella m inor
kunthi (Dames); Mokrzeszow,
Upper F rasn ian. Longitudinal
sect ion showing various d issepi­
rnents and closely spaced, hori-

zontal tabulae (slide no . 21).

2.mm

F ig. 30. - Sudetia la ­
t eseptata Rozk. ; Mo­
krzeszow, Upper Fras­
nian. Cross secti on of a
coralli te ; minor septa
nearly completely re-

duced (sli de n o. 12).

Remarks. A comparison of the Mok rzeszow form with se ctions of the
Grund genotype shows very close s imilarit ies ; it is in fact hardly possible to
distinguish forms from these .two localities. Since the au thor is no t familiar
with the variat ion range of the species P. minor, she postulates that the Mo­
krzeszow form is a geographical variety . It is characterized by fe wer septa
wi th corresponding calicinal diameter (16 X 2 septa in the Mokrzeszow f.o rm
against 18 X 2 septa in P. m inor, with diameter of 3.6 m m) .

Genus Siuie tui n. gen.

Sudetia latese ptata n. sp,
(fig . 30 - 43)

Mate rial. - Large irregularly dendroid colony (9 X 15 X 6 ern), also
numerous sm all fragments cemented in dark bituminous Upper Frasnian
limestone of Mokrzeszow, accompanied by Peneckiella minor kunthi. 15 thin
slides have been prepared w ith tr ansverse and longitudinal sections.

Diagnosis (holotype, fig. 30-33, microscopic sections nos . 12, 15). ­
Dendroid colony with zigzag corallites provided with 32-36 m ajor and minor
septa, at diameter of 3.0 to 4.6 mm. Th ick epit he ca, conspicuous inner pseu-
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dotheca occunring on the boundary line between the tabularium and1Jhe
dissepimentanium. Calyx deep, withfilat bottom and steep 'WaJHs, complete­
ly surrounded by the epitheca as fall' as the distal end of septa. Major
septa short, spindle-like, mostlytouchiJng Iaterally, with wide carinae
usually covered by stereoplasm; milnor septa of varying length, often com-

E
E

c<>

Fig. 31. - Sudetia latesep­
tata Rozk.; Mokrzesz6w,
Upper Frasnian. Longitudi-
nal section (slide no. 23).

Fig. 32. - Sudetia latesep­
tata Rozk.; Mokrzesz6w,
Upper Frasnian. Longitudi-
nal section (slide no. 12).

pletely reduced . One row of flattened peneckielloid dissepimerrts, Tabulae
mostly complete, concave or hortzontal. Trabecular fans asyrnmetcical, with
the divergence line near to the wall, r es ting on the distal end of a penec­
kielloid vesicle. Trabecislaebbick (0.06-0.18 rnm). Two modes of budding:
either lateral, thamnophylloid, rather rare, or syringoporoid, with aseptal
and breviseptal s tages , most common. Numerous connecting processes.

A. Blastogeny

1. Development of bud (fig. 34-42). The corallite frequently produces
processes. Some (left side, fig . 33), dnvolving dissepiments as well as tabulae,
aTe connecting processes, others inc1tnLng from the mature corallite at am.
angle of 450

, are buds filled by large vesicles responsible for their cysti­
phylloid appearance.

The following stages are distinguishable during syringoporoid blasto­
geny :



Fi g. 33. - S udetia lat esep tata
Rozk .; Mokrzesz6 w , Upper
Frasnian. Lon gitudinal sect ion
sh owing shape of corallite
with syringop oro id bud (A)
and connecting process (B)

(slide no. 15).
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a) Stage I (fig. 34, 35) - in cross sec­
tions septa lacking in the bud which, to­
ge ther wuth the .parent corallite, is enclos­
ed ina common epit heca . Septa of a mature
individual are not introduced into the bud,
w hich contains only w idely spaced d issepi­
merits and tabulae. This aseptal stage con­
tin ues until the bud attains a diameter of
2.2 mm. In Hg. 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. Ion this s tage , common in
our thin s lides, beginning major septa are
discernible. In fig . 36 the youn g bud co­
alesces with Peneckiella minor kunthi,
be ing on th is side provided w it h 3 short
septa . The bud is provided withtthe e pitheca
and tabulae. The sam e t hin slide shows
a brevi septal bud, slightly older , already
w it h 16 shor t thin major septa, some of
which probably belong to the minor group.
The inner pseudotheca and the di sse pimen­
tarium have been formed. The bud is
attached with a process to P. minor kunthi
(fig. 37).

c) Stage III - with 14-16 major septa
which are thick, zigzag (fig . 38), w it h short
minor se pta looal'ly mtervening. Bud 2.5
rom in diamete.r, coalescing with P. minor
kunthi. Fig. 39 shows d istinctly syringe-
poroid budding. The bud arises firom t he Itransve rse ly cut p aren t coralhte
with short, thick major septa and lPart ly reduced minor sep ta. It ds th ick­
-walled, and p rov ided w sth large vertical vesicles. -Se pta of the budding
corallite are not irxtroduced into the bud. Normal peneckielloid dissepi­
ments make their appearance at diameter of 2.4 rom. Eight zigzag m ajor
septa, with thickness uniform throughout the length, are seen on the distal
end of bud. Their axial e nds hardly p r otrude beyond the inner ,wall. Several
mdnor septa occur too. Complete and incom plete tabulae present. A shor t
and broad trabecular fan (mg. 39) observable on the convex wall of t he
vesicle.



38 MARIA RO Z KOWSKA

Lateral, ,th am ThOph yl loid budding (fig . 40), as in P. m in or kunt hi, less
common, may occur together w'~1Jh syringoporoid budding. In the thamno­
ph ylloid type s epta of the 'paTent corallite e longate to attain the interior of
the bud, and form short IS€IPta on the ou ter an d inner bud w all. The epitheca

Fi g. 34. - Sudetia lateseptata
Rozk.; Mokrzesz6w, Upper
Frasnian. Cross section of a
corallite wit h asep ta l bud

(slide no . 12) .

Fi g. 36. - Suaet ia lateseptata
Rozk .; Mokr zesz6w, Upper
F rasni an. Bud with th ree
septa, touch ing the a djacent
cor allite ; both in cross section

(slide no. 51).

F ig. 35. - Su det i a lateseptata Rozk.;
Mokrzesz6w , Upper Frasnian. Cross
sect ion of a budding cor allite wi th asep­
t al bud, sligh tly obliquely cut (slide no.

47).

2mm

Fi g. 37. - Sudet i a la t esep tata Rozk.;
Mokrzesz6w, Upper F rasn ian. Bud
slig htly more developed, b reviseptal
stage wi th connecting process (sli de

no. 51).
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does not, however, separate the bud from the parent corallite, the two
individuals are intimately connected ~n bath types of .budding.

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

E
E
N

Fig. 39. - Sudetia lateseptata Rozk. ;
Mokrzeszo w, Upper Frasnian. Buddin g
corallite with a bud, in longitudinal ,
slightly oblique section (slide no . 52).

Fig. 40. - Sudet ia la t esepiata
Rozk.; Mokrzeszow, Upper Fras­
nian. Thamnophylloid budding,
elongated se pta of buddin g coral­
lite enter the bud '(slide no. 50).
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In the sarnafhin slide we can also :see young individual corallites ,
possibly the equivalents of oozoids, From the very beginning (fig . 41), with
diame te r of 1 mm, .the y are provided with rna]or septa as well as with
large vesicles and complete tabulae. Several major and m inor septa, divided
into radiating segments, occur on the dista l, somewhat obliquely cut end.

F ig. 41. - Sudet ia latesep­
tata Rozk.; Mokrzesz6w,
Upper F rasn ian . J uvenile
corallite, probab ly an oozo­
id , provided with septa in
the earliest st age, at the
ve ry base (slide no. 52).

Fi g. 42. - Sudetia lat eseptata Rozk.; Mokrze­
szow, Upper Frasnian. J uven ile corallite, pro­
bably oozo id, in longitudinal , slightly oblique
section, with cystiphylloid bud at the distal

en d (slide no . 54).

An interpretation of the youog ccrablite in fdg. 42 presents some
difficulty. It is .probable t hat a larva, secreting a calyx with septa, 1.5 mm
in di ame te r , has been attached to a mature corallite of Sude t ia lateseptata.
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A cystiphylloid aseptal bud arises from the young corallite even with diame­
ter of only 2 mm .

Remark s. Soshkina (1954, p . 36, IPI. 5, fig. 2), when desoribing 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 shortt spines on the wall. Similar buds have been ascertained
by Soshkina (1954) in Donia rossiensls Soshkina, in Upper Frasnian beds .

n .C·

30

26

22

l' 11

10

d

Fig. 43. - Su d et ia lat esep t at a Rozk.; Mokrzeszow, Upper Frasn ian. Rat io curve of
total septal number (n) and corallite diameter (d), also wi dth ratio curve of axial area

(c) free of septa and corallite diamete r (d); c, d - in mm.

The above mentioned species of that author may possiblybe referable to
the same group as S ud et ia, insomucbfhat t hey display similarities of
structural tpatterri and of microstructure.

2. Ontogenetic variations in the number of septa (fig. 43). 62 corallites
in various ontogenetic stages have been examined for the !!lId ratio. The
number of septa is shown to increase rapidly during the neanic stage, with
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diameter of up to 3.4 mm. Major and minor septa may be as m any 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 axial aseptal area. The c/d ratdo, i .e. diameter
of axial aseptal area (c) and diameter of corallite (d), similarly as the [l!d
ratio, is strictly governed by 'the stage of ontogeny. Durring ,theasepta'l stage
the whole interior is free of septa. La ter, short septa appear and elongate
rapidly. The axiel area free of septa hardly augments at aiLl at diameters
ranging from 1.410 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
1.4
2.4

3.4

4.4
4.5

Septal length

0.4
0.9
1.3
1.3

4. Development of septal carinae dependent on ontogeny. In young
individuals (with diameter of up to 3.4 rnm), the septaare thin, zigzag, and
the whole interior is filled by a dark 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 s t r ucture of tabulae, thickness of septa and reduct ion of minor
septa.

1. Shape of corallites varies 'lar ge ly , as is shown in oross and longitu­
dinal sections. They are only exceptionally circular, being mainly elliptic,
irregular:ly elongated into one or tw o directions. The epi theca becomes
convex, while septa and dissepiments are introduced into the connecting
processe s ~fig . 33). Moreover, lateral and syriogoporoid buds ardse, into
which the ipr,olonga tion of septa does not penetrate,

2. Septal thickness variations. Septa are the most iplast ic skeletal
element of the studied species , Thin straight ones may occur in the same
calyx with o the rs ebliptdcally inflated, Mature coralljtes 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
(in nun)

0.1
0.2
0.3
0.4
0.5
0.6

Number of septa
(per cent)

16
23
28
20
18
4

The abo~e figures sh ow that septa 0.3 mmthick are the most common;
3. Reduct ion of m inor septa. A tendency to t he reduction of minor

septa isa oharac teristic feature of this genus. The length of septa var ies
considerably, even within one cor allite. Their rud imentary traces m ay be
encountered w ith length one si x th to one eight t hat of m aj or se.pta . Others ,
however, are dong, at taining three fourths of the Iength of m ajo r septa .
Minor sep ta are often completely reduced . There may be one or two; in
some calices, however, as m any as 16.

4. DissepimentaL variat ion is not markedly s trong. Peneckiel'loid
vesicles only occur , a r ran ged dnto one, exceptionally two rows. The size
only of diss epiments varies, as is HLustrated by n umerical da ta representing
t he number of dissepirnents in 2 rom:

Number of
dis sepiments

3
4­
5"
6
7
8
9

Number of
corallites

1
8

11
9
5
1
1

Thus , e x tremely minute vesicles occur along with Iarge ones. The
predominant corallites , however , ar e those wi th lange vesicles (5 dissepi­
merits in 2 rmm). The a rrangemerrt pattern of d issepirnents varies too,
usually vesicles rest horizon tally , the ir vertical position is le ss com mon
(fig. 31, 32).

5. Spacing and structure of tabuLae. The arrangement of tabulae is
not constan t . Most frequently they are comple te, flat, sometimes so regu­
larly arranged as to Igive in Iongitudinal section t he semblance of ladder
steps, widely or clos-ely spaced. In t he same corallites, together w ith com­
plete tabulae, the occurrence is moted of incomplete concave tabulae,
consisting of strongly concave axial areas and of rperiaxial parts s teeply
inclined t o t he 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
tren ds in t he phylogeny of some 'te tracoral lineages. One of them involves
evolution from individual to colonial forms and. oamong the 'co lon ial group,
from 'ph ace lotd and d endroid rto m assive forms. This concept finds its
confirmation in the T'hamnophyll idae where we can trace the evolution of
the genus Thamnophyllum. In that lineageable of p roducing buds, whioh­
after Alloiteau (1955, Ip . 396) - is the essential condition, the occurrence
is no ted of t he t hree e bove mentioned colonial types: phaceloid in Penec­
kiella m inor kunthi, dendroid in Sudetia late septata and Th. trigeminum
ko zlowskii,and m assive in the genus Phillipsastraea~. On the other hand,
the genus Macgeea - throughout dts p hylogeny fr om the Lower Giv etian
to the Upper Frasnran - ,pe rs is ts as an ind iv idual form . Ver y exc eption­
adly only it produces 2-3 iparr-ioidal buds, although it OCOUlI\S in the same
fa cies with 'the dendro id Thamnophyllum. In the genus Phillipsastraea, the
massive colonial s t ages h ave twice beenattained by the Thamnophyllnm
lineage, i.e. in the Midd le Give ti an and the Upper F ra snian. Hence, we
m ay 'assume that colonial development is not connected with facies or
phyloge ny, but witlh Ithe adeptabili ty of t he given lineage.

A cor al oolony is an as semblage of corellites, mor e or less in timat ely
united and p roduced rby a garn ic muhtiplication (blastogeny) from one zooid .
Hence it is a J1IDuly homogeneous population, consisting of genetically in­
terrelated dmdividuals. ALI the coradlites or one colony are expected to
d isplay analogous reaction to outside s tim ulus, .pheno typic variations of
a continuous mature, and the occurrence of different mutations due Ito spon­
taneous changes iJn the genetic system.

Colonial corals have been r ecorded. as eanly as from the Middle Ordo­
vician (Favistella) , up to recent t imes. A colony of Palaeozoic te tnacorals,
h oweve r , differs from a hexacoral one. In a tetracoral oolony each oorallite
is separated fr om its neighbour byan epitheca. T'he epitheca is compact and
stretches to the edge of the calyx, completely surrounding the polyp living
there. It is formed dU!riLnJg eanliest ontogeny, as has been ascer t ained by the
writer in representatives of Disphyllidae. Inspite of this isolation of polyps
in the colony, they must have been somehow connected bythe soft t issues.
This is indicated by the Ipr esen ce ofa common holotheca covering the whole
colony, and enclosing dit as far as the cahcinel edges, also b y the constant
sh ape of colonies tn a fixed environment.

4 After Schouppe (1958, p. 235) PhiHipsastraea hennahi (Lonsd.) is provided with
horse-shoe dissepirnents , hence, the gen us PhiHipsast ra ea d 'Orb. is an older synonym
of the genus Pa chyphyHum E. & H.
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A hexaooral colony is markedly different, Polyps of one colony are
closely interconnected, Ithe epitheca Iiis Jacking, there is only a pseudo theca
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 Pelaeozoic tetracorals, the 'I'harrmophyllidae. Soshkina (1951)
mentions Ithem as d isplaying hexacoralloid character. Here also a pseudo­
theca o nly (septal or dissepimental) is formed to separate the coraflites. In
cerioid colonies It he wall separating the corallttes a rises from the septal
bifurcation, w hile in .plocoid colonies corallites are interconnected e ither
by septa or by dissepiments. The w al l is lac'king here . During the ontogeny
of 'I'harnnophydlidaeuhe bud does not .produce an epitheca, but it is in int i­
mate contact with t he buddingcoraldite , e.g. in t he genera Penec k iella and
Sudetia , as well as in Phill ipsastraea.

2. Ind iv id.ual variat ion in colon ial coraHites

a) Ontogenet ic changes of the bud. A colony maybe considered as
a pure animal 'Popula tion . In them the palaeontologist can investigate bhe
extent and intensity of vaniat dons , andat the same time study t he evolutio­
nar y mechanism in chronclogioally d iffere nt forms.

Every colonial corallite is subject t o modification during bl as togeny,
ana logous ly as the indiv id ual coral has to .pass through certain ontogenetic
stages. The m orphological stages of development are us ually uniform in buds
of the same colony. E. g. every corallite of a massive colony of Hex agonaria
lax a begins its development w ithin t he d issepime ntarium. Isolated by t he
epitheca it p asses rthrough the diaphr agmatophoricand later - t he pleono­
phoric s ta ges. Fi nally , in mature ind ividuals , laminar septa m ay become
lonsdaleoid. The ontogeny of the first coralli te , i .e. t he o ozoid , from w hich
the colony originates, h as mot been established . The development of the
oozoid m ay differ from ,th at of rthe blastozooid . For ex ample, the oo zoid of
Thamnophyllum tr igem inum Pen. p asses the bilateral symmetry s tage in
early ontogeny, rwh i'le no such stage is noted in buds. Populations of indi­
vidual coradlites have t heiT owm, specifically charac te rdabic ill/d r at io curve.
The value of It his ratio varies dur ing ontogeny since t he increase of the
number of se p ta m ay be e ither a llome tr ica lly negative or positive . In the
same way colonial corallites display t he ir own ri/d or nit ratio curves, and
allometric i nte nsity during blastogeny is Iikewise different.

Disphylloid and tham nophylloid buds m aybe distinguished a lready
during ontogeny. Moreover, each ofthe four here considered genera d isplays
peculiar blastogeny, In Disphyllum t he bud, arising in the dissepimental
part of the iparentcor allite , h ecomes disphylloidally lateral during further
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evolution. Ln Hexagonaria.it 'is disphylloidally intermural; in Peneckiella ­
thamnophylloidally Iateral: lin S udetia 5 - two types of budding occur :
thamnophylloidally Iateral and syringoporoidal . Hence, on the basis of
blastogeny, we may include each of these genera into higher sys tem ati c
units and, moreover, secure .a new diagnostic generic character. The presence
wi thin one genus of itw o types of blastogeny may, on the other hand, pro­
bably indicate generic divergen ce .

b) V ariability of mature colonial coralHtes. The <;m togeny of coratlites
in one colony lis identical, but polym onphasm of the mature eorallites may
be ver y s trong . It displays a no table intensity r ange, depending on the phy­
logenetic stage of t he given lineage, as well as on environment. This has
been previous ly ascertained by the writer i n colonial corallites and will be
d iscussed here below.

Disphyllum geinitzi, which had .pr obably lived in quiet deeper waters,
is nearly stable . Slight variations only are noted in mature individuals. Co­
rallite structure is not complicated. The rpa,rticular ske le tal elements are
fuLly developed. No .tr aces of 'reduction observ able : se pta laminar, without
carinae and without peripher al regress ion . All t his is suggestive of phylo­
genetic youth ("phylojuvenile" forms). Colonial coral.lites are excellently
adapted to t he r at her constant environmental conditions .

Modifications are unimportant and seemin gly represent direct reac t ion
against the internal environment fac tors within t he colony, as well as those
of e xtern al en vironment outside the colony. The internal environment
factors probably reflect the "struggle " fo r space and food for the pol yps.
Corallites of a phaceloid colony, growing upward and having sufficient space
available, are circular in section and only sporad ically develop connecting
processes (fig . 4). Closely spacedcorallites touch each other by their w alls
and are irregular.

The dissepimentarium width, as compared with the tabularium, varies
to a small extent. Rap id sedimentation is probably responsible for the
appearance of Iarger dissepiments and more widely spaced com plete tabulae.

Hexagonaria laxa displays a completely different variation range, as is
also ,the case in its mutation H . laxa jurk ow icensis. It seems that !they re­
present two distinct ecological t ypes within the studied reefs: a) H. laxa
from Dziewki developed within a reef-facies, but, most Iikely, this part of
the reef has not been exposed to t he action of strong waves; b) the J urkowice
mutation, on t he otherhand, had probably lived on t he surf-side of the reef.

5 In recent H exacoralla a diagnostic featu re may be one type of budding, thou gh
exceptions are noted too : in Barabattoia mirabHis Yabe & Sugiyam a (1941, p . 72)
together w ith intermural buds intrac alicinal are also encountered w ithin one colony.
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Adaptation of skeletal elements is expressed by thick se pt a (2-3 times
thicker than those lin H. laxa), massive trabecules (0.2 mm thick) and a m as­
sive wall.

Space available 'in the colony and easil y gained food may have been
decisive factors in differences of growth and budding of adjacent coraltites .
Wi th the s am e number of septa (36-38) a nd diameter of tabularium (4.5-5.5
mm) some corallites h ave a broad dissepimentar-ium with large per ipheral
vesicles and they ipr oduce buds, w hile others are not capable of budding.

In mature corallites d issepimentarium width variations depend on t he
amount of spa ce 'availab le an d on budd ing. The s ize and s pacing of vesi cles
may possibly be a function of e x ternal e nv ironmen t and r ate of sedimen ta­
tion, but it may also be assoc ia ted /W,ilth It he budding process .

Development of septa which d isplay every s ign of degeneration, is
a feature subject to s tronges t vaeia t ions . Together with complete septa
others occur in t he same corallite , whic h are iper ipher ally regres sive and
disintegrated into r ad latdng segm ents. Carinate septa occur toge ther with
near-ly smooth ones. The strong vartabiltty of red ucin g organs has been
ascertained as early as m 1859 by Darwin. It was also confirmed by Simpson
(1955). In the p hylogerorstic p hasetetracdr'a'1s var y strongly too.

Variabidity of m ature corallrtes mev er exceeds here rthe rLim its of intra­
s peci fic variations. They are merely modifications wJ.thin a population
whic h is stfll genetically homogeneous. 'Dhe individual colonial corallite s
may be arranged irrto a succession of con tin uous variation series , bo th in
the above species and in D. geinitzi.

In recent colonial he xacorals , strong pheno typic variabilrty is likewise
encoun ter ed . Ya:be & Sugiyama describe calicinal dimorphism and even
trim or phis m, .as commonly reoccurrin g within t he same colony of L epto­
sera columna (1941, iP. 75) and i n Astraeaopora tayam a (p . 84). St rong
morphological variations have been ,a'lso p ointed out b y Wells (1954) in S ty­
locoenella armata (Ehrenberg), Acropora formosa (Dana) and A. poly­
morpha Brook. They dnclude shape of colony, depth a nd spacing of calices,
length of se pta land s ize of trabeculae . T'Qese variat ions are a func tion of
water depth. The differences may be so great th at fr agments of two colonies
mayappear assignable to two dis tinct species if it were not for the occur­
ren ce of a n umber of forms linking the extreme variants.

Peneckiella minor kunthi - the colonies here are fasciculate , m ade up
of straight, paraldel corallites. In cappearance they resemble D. gein itzi
except that the particu lar corallites a re .thinner. Here, similar.ly as in D.
geinitzi, 'shor t epithecal pr ocesses have developed Ito insure greater com­
pactness of colonial structure.

Mature forms display 'no tably st rong variat ions e xpressed in every ske ­
le tal element. Two varia t ion types are disting uishab le : 1) somatic modifi-
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cations reflecting the action of environment factors within ,t he colony, and
of environment factors outside the colony. These are slight quantitative
changes varying in extent, but .prese nt in aH corals. They constitute conti­
nuous variability involving .th ickness of septa, spacing of tabulae and disse­
piments, also appearance of colony. The per cent varietion curves of these
characters are one-tapped; 2) genetically conditioned variations expressed
in .t he different phenotypes by qualitative changes suggestive of com­
menci:ng divergence of features, ile ading perhaps to a new genus; here
dissepiments amd septa ch ange sta-ucburally.

In our species dissepirnents show strong diversity, since they may be
horse-shoe like, lpene ck ie lloid , Ihor iw ntal or sigmoidal. Such diversity is
associated with regression of horse-shoe dissepiments. These may be small
or Iarge, numerous or completely lacking. Their extination is accompanied
by that of horizontai vesicles; sigmoidal dissepirnerrts have originated from
the fusion of horse-shoe like and horizontal dissepiments. The vardability
of t he horne-shoe number ratio/nornber of jpene okie lloid 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
super im pose d stereoplasm layer thus revealing the carinae. Minor septa may
vary in length so much so as to become rudimentary.

Sudetia lateseptata forms dendroid colonies. Minute, irregularly
twisted individuals are closely intertwined and connected by extremely
nurrierous 'connect ing processes. Very strong varia'tions are exhibited 'in the
shape of the corallites. In cross sec t ion they may be circular, elliptic, or
extremely irregul:ar. Such variabili:ty is due 'to scarcity of space available
within the colony, syringoporoid buddingand numerous connecting pro­
cesses,

In mature forms the p ar tic ular ske le tal elements a re considerably
thickened owing to t he superimposition of stereoplasm, so much so that septa
touch laterally. Corallites, as well as whole colonies thus augment their
resistivityagainst <the action of water. Dissepirnents are 'large , tabulae very
distant, indicating r apid reaction to accumulation of sediments.

The structure of dissepimerrts here differs from that in the ancestral
species Petieckiella mino?" kunthi. The great diversity of shape has disap­
peared, the vesicles are all uniformly peneckielloid, differences are slight,
quantitative.

Genetic changes are those IOf 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. Slmilar.ly as in P. miner kunthi, a ,tMak stereoplasm layer
surrounds the inner 'zigzag trabecular line. On some septa 't r abe,cu lar
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processes are se t free through the reduction of s tere oplasm , Septa are then
provided 'w ith a new feature, i .e, wi th carinae which do not make their
appea r an ce before the maturity of forms. A new feature, which is not
continuous, consists in syringo poroid budding.

3. Genomorphs

The a ppearance within Peneckiella and S udetia colonie s of new quali­
ta t ive Ieatures zogether w dth others characterizjng t he genus Thamno­
phyllum which is theuvances tral for m, 'Pubs forward the problem of

genomonphs so frequently d iscussed in litera ture. In 1905 , Vaughan was
the first to ascert ain "di:phy.phylloid land Ions daleoid modifications" in the
genus Lithostro tum, lin 1930, Langand Smith (in Hill, 1934, p , 88) desig­
nated that p henomeno n with t he n ame of genomorphs. These authors have
described t he d imor phic genus Lithostrot ion. which, dm the same colony,
displays the 'Str uct ur a l pattern of Ithe genus Diplqjphyllum along w ith its
own generic features. This new t ype in Li tnostrotioti colonies, correspond ­
ing to the genus Diphyphyllum, was by t hem c alled la genomonph . In t he
mor e recentpepersby Dobroljubowa (1952, 1958), McLarren & Sutherland
(1949) , and Sutherland (1958) this problem is discussedat large .

Genomonphs a re apparently recorded in greate r abundance from Carbo­
n iferous coral colonies only. Smith (1945, p . 7) quotes the Devonian genus
Pha celophyllum as a Ige nom onph with in the species Disphyllum cae spit o­
su m (Goldf.), More r e cen t rpapers .have, h owever, revealed the clearly
distinct micros tructure of these two genera w hich makes them prob ably
referable to two suborders, Moreover , the y never occur together in the
same colony, hence they are not genomonphs.

Genomonphs occur in some corablites of both fascicu late and m assive
colonies , but 'the d imor phic str uctur e scheme may Iikewlse occur in one
corallite .

At M.O!krzeszow,iJn the Upper Frasnian Penecki ella m inor k un thi.
sim ilarly as lm P. minor (figured by Schouppe an d in the t h in slide of the
Grund s pecimen), two structural patterns are observable, the thamno­
phylloid a nd .the Ipe ne ck ielloid . In the s am e coraldite horse-shoe dissepi­
m ents, accompanied by h or izonta l ones, m ay occur side by side wi th penec­
kielloid vesicles w hich a re dominant.

Peneckiella minor k un thi is an objective sub species, d isplaying its own
charac te ristic cur ve of the growth n /d ra tio a nd variable fe a tures rat io,
placed symmetrically in r elation 'to t he dom inant m ean (thickness of septa,
m ajor/minor septal lengbhratio) . Together w it h the here dominating gen er ic
features of Peneckiella, the occ urre nce is meted a lso of receding thamno­
p hylloid characters . The n um ber of new d isse pimerrts i s on the average
seven times ,that of t he h orse-shoe disse ptments. New qualstative fe atures

Acta P a!aeonto!ogica P o!oni ca - vol. VII 4
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diagnostic tor gencmonphs do not display ityp ica,l cont inuity , but are distinct­
ly predom inant d riving ou t t he conservative fe atures. These fe atures are
not associate d with the age of the corallite, neit he r do they indicate matu­
rity as d o the lonsdaleoid septa of Hexagonaria lax a, b ut they appear in
every on toge netic stage of bl astogeny . A (pe culiar fe at ure is the early
disappearance of h ors e- shoe di sse piments, w hile ihor izontal dissepiments
s t ill 'pe rs is t for some t im e , unde rl y ing the 'pe neck ie Uaid vesicles. L ocally ,
the h orizontal dissepiments disappe ar as well, and the n t he peneek ie lloid
disse piments are in direct contact with t he wa ll. Thus Peneck iella loses
this aspect of its hexacor al charac ter .

Peneckiella minor kunthi occurs in t he reef together with Sudetia
latesep tata. Hence , colonies of these t w o specie s lived side by side and
coralli tes of one genus coalesced frequentl y with t hose of t he o ther o ne.
In 24 thin s lides Sude t ia cor alhtesare coale scent with th ose of Penec­
ki ell a.

S udetia lateseptata n ow dis pl ays only few t hamnophyllcid features .
Dissepimentsare of uniform struct u re . The predom in ant syringoporoid
buds occur togethe r w it h a few only of t hose p roduced s imila rly as in
P. m in01' k unthi . Outside of this , microstructure is thamnophylloid .

Peneckiella minor kunthi and Sudetia latesep ta ta are two species
differing in their degree of adapta tion to reef e nviron men t . They are very
closely a llied and linked by d irect 'phy le t ic con nections. The y do no t ,
however , represent s pe cie s ow ing t heir format ion to ·progressive d ivergence
due to ge ogr aphical iso lat ion . The Mokrzeszow species must ,h ave developed
through rapid evolution . They r epr esent two 'st ages of phylogenetic evolu­
tion: T hamnophyllum - Peneck iella a nd Peneckiella - Sudetia. As has
already been asce rtained by Sutherland (1958), evolution in t he Carboni­
fe ro us ge nus Li thostr otion is associated with neotenia . The simplified,
regress ive, te rmin al forms of S udetia lat esep tata must have been fo rme d
in th is manner, too.

P. minor kunthi is very near to t he Iphy le t ic end of the Thamnophyl­
lidae lineage. In this stage t he mor-phological diversity of conspecific forms
may be m arkedly s trong. It d oes not, h oweve-r, usually exceed intraspecific
limits, as has been ascerta ined by the .present writer in species of the Up per
Frasnian genus PhHl ipsastraea (Rozkowska, 19:;3). Ln Mokrzeszow species,
on .the ot her hand, sim il arly as in the Carboniferous Lithostrot ion forms,
new qualitative featuresappear .a'long w ith p he notypic var iations, charac­
te r is tic of the spe cies P. minor. Peneckiella, in addition tcth am nophylloid
characters , rea lizes sim pli fied d issepimerrts, Susletui is already p rov ided
with pe ne ckie lloid dissepiments on ly an d r e alizes a mew, s imple mode of
budding along with the penecklel'loid t ype . Aseptal buds in Sudetia resemble



BLASTOGENY AND INDIVIDUAL VARIATIONS IN TETRACORAL C OLONIES 51

the riepionic stage in Protomacgeea dob rucimensis, where the oozoidal pedi­
cillum is nearly aseptaltoo (Rozkow ska, 1957).

P. minor kunthi is the synt hetic form ltnk in g characters of the con­
servative lineage T ham nophyllum with t he termina l form Sudetia late ­
septata.

Among recent he xacora ls , Porit es li&hen Dana (We ns, 1954, p. 453)
displays man-ked variations of qualitative character. Corallites assignable
to various s pe cies may occur 'with in t he same co lony, s ince corallites
provided with a columella may occur with others lacking t he columella;
pa li m ay be :weN developed or absent. In t his connection We lls has ascer-_
tained t he lack of a stabilized ecological form characteristic of the co r­
responding e nv ironment . Porit es lichen m ay possibly he an example of
living genomonphs. We do not, however, know whether the new, rapidly
deve lop in g qualitative charaders,acoom,pa:nied by s implified structure
(atrophy of columella and .pal i) willpredominate in .t he fut ure and elimina te
t he ancestral char ac te rs giving rise to a new genus.

The following inferences m ay be drawn on the above observations of
the Mokrzeszow forms.

a) The appearance of genomorphs is a real fact . Individuals wi th
disti nctly d iffere nt structural scheme m ake their I3IPipe ar a!nce among cor­
allrtes of one colony displaying specific ancestral ch ar acte rs . The occur­
rence of ne w features dak e s p lace during various ontogenetic stages . In
the first p hase they still have to "struggle" for p redom inan ce with the
receding characters, e. g .rpeneckielloid dissepiments in P . minor kunthi.

b) The evolution of the colonial tetracorals, in w hich genomorphs
occ ur, is orthogenetic since during t he following stages co nserva t ive
characters are completely eliminated by the new Ieatures, e .g. peneck ie lloid
dissepimerrts in Sudet ia lateseptata.

c) Phylogenetic development here :pr·ogresses raipid ly, as has been
observed in ,t he s uccession Tham noph yllum - Pen eck iell a - S ud etia.
Ne w gener a of Pene ck iella and Sudetia are formed.

d) The appearance of ,gen omor phs 1S associated with t he phenomenon,
of s implification, since t he ne w s tr uctura l p attern ds of regressive n a ture ,
structure be comes simplified. ias is shown in e.g. peneckie llcid dissepiments,
r educing m inor septa and aseptal buds .

e) Genomonphs occ ur towards the close of the evolut ion of a line age ,
as is t he case in Tham nophyllum. from the Upper Devoni an.

f) Species of co lonial te t racorals in w hich genomonphs occur m ay be
of s tratigrephic s ignificance . Such is Peneck iell a minor, widely spread in
the Upper Fr asn ian (the Sude ten, Harz and Antitaurus Mountains ), a lso
S ude tia. The latter form has so far been recorded from the Upper Frasnian
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of the Sudeten oruly. It ,is possible Ith at some species, likewise provided with
aseptal buds, and by Soshkma described as Peneckieiia, are assignable
here.

4. Generic and specific diagnostic ciuiracters in Devonian colonial tetra­
corals

In connection with notable difficulties encountered in the identification
of colonial tetracorals the writer will here It ry , perhaps strll too e arly, to
interpret some of her own observations. Different reasons may account
for difficulties met during spe cif ic delimitation of colonial corals.

a) Phenotypic variability occur s in all the 'colonie s, similarly as in the
most homogeneous !populations ; its range may be very slight within one
species, notably great in another. The ex treme variants may then be regard­
ed as distinot spe cies.

b) Phylogenetic adaptation 'of various lineages to similar environ­
mental condit ions leads to convergency. lit may be ascertained by detailed
investigation of the ontogeny and microstructure, also of the str uctur al
scheme of a given lineage. The polyphyletic genus " Hex agonaria" is here
an unquestionable illustration. His amadapta'tive form , showing power of
adaptation to .the reef facies. The assignment of the genus "Hexagonaria"
to various phyletic lines is confirmed by varying microstrarcture; i.e. trabe­
cu'les may have a fan-Iske arrengement as in suborder Phildipsastraeacea
Roemer (comp. Schouppe, 1958, .p, 217), or .be .p ar allel as in -the disphylloid
group; dissepimental blastogeny may be of the thamnophylloid or disphyl­
loid type, s tructure s cheme disphylloid or stenophylloid.

Representatives of .the genus Hexagonaria enter lint o various reef
niches, hence they form v arious species and s ubspeciesadapted t o more
limited e cological h abitat. Specific characters here are adaptative and of
a quantitative t yipe. Every s pe cies exhibits variability in its own limits. Ion
Hexagonaria laxa e.g. the maximum tabularjum diameter 1:S 6 mm, wjth
38 m ajor and minor septa ; while in H. laxa jurkowicensis this is 7 rom, with
40 septa . Similarly, 'sep tal thickness is limited too: dn H. laxa - 17 per cent
of corellites attain 0.4 rom, while in H . laxa jurkowicensis - 23 per cent of
the corallites in o ne colony attain the figure of 1.3 rom.

In tetracorals, s pecies are established on monphological characters,
structure of septa, mode of budding,and on correlations such as the ri/d
allometry growth curve, length ratio o f major septa to that of the minor,
septal length range, the dissepimentarium/tabularium width ratio. Since
v ariability of monphological characters occurs everywhere and is of con­
tinuous n ature" s pecies is char acterized by one-topped biometric curves
of t he var ious features.
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A species differs from a s ubspecies in features of quantitative nature
only. Hence the n/d or w t aJtlometry 'line has 't he s ame s tyle, b eing only
slightly displaced into the direction of t hat char acter whichis allometrically
predominant . E.g. (the difference hetween H. laxa and H. laxa jurkowicensis
is indicated by .the atlometrically positive increase of the number of septa
during ph ylogeny. Biome trical curves partly coincide, e.g. t hat of t he Itabu­
larium/dissepimentarium variability ratio.

Thamnophyllum trigeminum Pen:" ( = Th. tr igemme (Quenst.» (in
Rozkowska, 1957), is a good ildusteation of the i n1lr,as pecific variability and
value of the above quoted crit eria. This is a conservative species, wh ich has
persistedin t he Devonian of Poland from the Givetian through t he Frasnian.
Throughout that iJ>eriod ~t retaens t he s am e structural pattern, analogous
ontogeny, parricidal b las togeny, and the sam e t~pe of allometry. It may,
however, be separated into several verleties Which, ,tn 1956 and 1957, were
by Rozkowska incorrectl y ass igned to distinct species. Their biome trical
curves partly coincide, unless they are separated by t he incompleteness of
material or a sedimentary gap. A lil these "species" may be r eas onably
conside red as subspecies of Thamnophyllum trigem in um Pen. Hence,
upwards from the Lower Give tian to ,t he Frasnian /the Iohlowing mutations
will be encountered w ithin Thamnophyllum tr igeminum: Th. trigeminum
Pen. skalense Ro:z;k., Th. trigeminum trigem inum Pen., Th. trigem inum Pen.
pajchelae Rozk., Th. trigeminum Pen. ko zlowskii Rozk. and Th. trigem inum
Pen . supertus Rozk.

Palaeozoological Inst i tu t e
of the Polish A cad emy of Sci ences

Pozna n B ranch
Pozn an, August 1959
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MA R IA R OZKOWSKA

BLASTOGENEZA I ZMIENNOSC OSOBNICZA W KOLONIACH TETRACORALLA

Z DEWONU POLSKI

Streszczen ie

W pracy opi sana zostala morfolo gia, bl astogeneza oraz zmiennosc osobnicza

wewnatrzkolonijna u pi eciu przedstawicieli Tetracoralla z dewonu G6r Swietokrzy­

skich i Sudet6w. Material ten pozwolit poczynic ogolne obserwacje, dotyczace zagad­

nienia kolonijnosci, procesu blastogenezy, zmiennosci osobniczej w kolonii oraz cech

diagnostycznych gatunkowych i rodzajowych,

Istniej q grupy korali nie przejawiajacych zdolnosci paczkowania, obok innych,

majac ych te zdolnosci, Do ty ch ostatnich naleza Thamnophyllidae z rodzajami P ene­

ckieLla, Sudetia i PhiHipsastraea. Kolonie ich , zyjace rownoczesnie, sa faceloidalne,

krzacza ste i masywne. Pokr6j kolon ii jest funkc jq srodowiska, a nie stadium filo ge­

netycznego danego szczep u, Kolonie u He xacoralla sa bardziej progresywne, niz u Te­

tracoralla. U Tetracoralla osobniki oddzielone s a epiteka i zachowuja s iln a indywi­

dualnosc ; u He xa coralla zmniejsza sle Indywidualnosc osobn ik6w, gd yz Iaczy je

ws polna pseudoteka .i pojawia s ie peryteka. Wsrod Tetracoralla tylko rodzina Tham­

nophyllidae (Soshkina, 1951) przejawia ch arakter heksakoraloidalny, gdyz brak tu

ep itek i, osobn ik i zas polaczone sa pseudoteka,

Ontogeneza oozoida jest u form kolonijnych malo zn ana. Przechodzi on przez

stadium symetr ii bilateralnej. Bl astogeneza jest mniej prawidlowa. Poczatek ws zyst­

kich paczkow jest in trakalicynalny. Dalszy [ego rozw 6j jest rozn y u zbadanych tuta j

rodzaj6w. Wsrod nich wyroznic mozna dwa typy paczkowania , zaleznie od wytwa­

rzania epiteki mi edzy paczkiem a koralitem paczkujacyrn: typ di sfylo idalny i typ

tamnofyloidalny. Rozw6j paczka moz e sie odbywac w kolonii cerioidalnej miedzy

scia nam i (paczki in termur alne), jak u H exag onaria taxa, lub moze wyjsc poza k ielich

osobn ika macierzyst ego, odchylajac sie ede n, zabierajac jednak cZE:SC jego sept6w,

kt6re sie zachowuja po stro nie zewnetrzne] paczk a. J est to paczkow anie lateralne,

jak u D i sphyHum gei nitzi. U form tam no fy loidalny ch paczek lateralny zachow uj e

septa ki elicha paczkuiacegc po swo je j st ro nie zew netrzne] i pr zyosiowej (P eneckieLla

minor k unthi). P rz y paczkowaniu sy ringoporoidalny m (Sudet ia latiseptata) paczek

ro zwija sie jako wyroste k boczny, ni e m ajacy W cgol e sep tow w faz ie najmlodszej .

Zmiennosc osobnicza w obrebie kolon ii jest bardzo roznorodna: najmniej sza

u form filoj uwen ilnych, u kt6rych is tnieja struktnry filogenetyczne mlode, a nai­

bardzie j urozm aicon a u filogerontycznych, u ktorych pewne elementy ulegaja at ro fi i.

Zmiennosc mor fologiczna jest takze nie ty lko funkcj a stadium filogene tycznego, lecz

rowniez srodowiska. P olimo rfizm bowiem jest n iewi elk i w facj i glebszego, cichego

mor za, natomiast zn aczny w facj i rafowej.

Pojecie genomo rfu wprowadzone zostalo przez Langa i Smitha (19:-10) dl a dy­

mor ficznego r odzaju L i i hostrot i on , k tory w te j samej kolonii, obok osobnik6w 0 bu-
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dowie ch arakterystycznej dl a L ithostrot io n , zawi era inne, 0 budowie takiej , jak

u Diphyphyllum. D iphyphyllum jes t tutaj gen om orfem. Genomorfy rozpowszechnione

sa u form karbonskich: szerze j zostal y opisane przez Suther1anda (1958) i Dobrolub owa

(1949, 1958). Genomorfy wystepu ja w Peneckiella m inor kunthi, gdzie obo k planu

budowy Thamnophyllum (dissepimenta horyzontalne i podkowiaste oraz wachlarze

trabekul) zaznacza s ie nowa cecha, [aka stanowia dissepimenta penekielLoidalne ; w y­

pieraja one dissepimenta tamnofyloidalne, przewyz sza jac je liczbowo az siedmio­

krotnie. Obie st ruk tu ry wys tepuja w jednym koralicie w roznych stad iac h blasto­

genezy. U Sudetia lateseptata wystepuj a juz tylko pecherze penekielloidalne, lecz po ­

jawia si ll no wy typ pqczkowania intrakalicynalnego: syri n gop oroidalne pac zk i ase p­

t alne ; natomiast bl astogeneza taka, jak u Pen eckiella, wystepuje juz tylk o spora­

dycznie . Oba gatu nki zyjace tuz obok sieb ie sp okrew nione sa bezp osrednio i po wst aly

zapewne w drodze szybkiej ewolucj i ; odpowiada ja on e dwu etapo m rozwo ju Iilog e­

netycznego: od Thamnophyllum do P enec k iella i od Pen eckiella do Sudet ia .

Rozw6j i powstawanie genom or f6w polaczone jest prawdopodobnie ze zjawiskiem

neotenii (Su therland, 1958). Genomorfy sa t o uproszczone formy regr esywne, p oja­

w ia jqce sie przy koncu rozw oju szczepu, jak np. Peneck i ella i Sudetia przy k on cu

ewolucji szczepu Thamnophyllum.

Wielkie trudnosci wyla nia ja sie przy oznaczaniu gatunkowym form kolonij­

nych z n astepuj ac ych prz yczyn: 1) am pli tuda zmiennoscl jest rozn a, zwlaszcza duza

u form filogerontycznych , a wiec warianty krancowe m ozn a m ylnie uwazac za ocl­

dzielne gatunki; 2) zjawisko k onwerg encji wystepuje czesto u gatunkow k olon ijnych

i jest powodem, ze ga tunki n alezace do roznych szczepow filogenetycznych bywaj a

wlaczane do jednego rod za ju. Klasycznym p rz ykladem jes t polifiletyczny rod za j

Hexagonar ia. Przy oznaczaniu ga tunku n alezy u wz glednic cech y morfologic zne oso b­

nik6w dojrzal ych i rozw6j ontogenetyczny szeregu skorelow anycb cech. Wa zne jest

tez zbadanie zmiennosc i fenotypowej , gdyz dl a gatunku ch arakterystyczn e sa jed­

no wierzch olkowe krzywe biometryczne. Podgatunek m a tak i sa m co gatunek pl an

budowy, [ednakowq m ikrostrukture i bl astogeneze , Roznice iloscio we w yst epuj a

w przesunieciach li rrii allometry cznych oraz w krzyw ych biometrycznych, pokrywa­

[acyc h sie czesciowo z krzywyrni osobnik6w typowych . P rzykladem te go jest T ham­

nophyllum t rigeminum Penecke, wystepuiacy w P olsce od zywetu do gornego fra nu

i twor zacy w tym czasie 5 pod gatunkow, Cech y diagn ostyczn e ro dzaju sa jakosciowo

bardziej uogolnion e, zas [ego zasieg ge ograficzny duzy. Ob ok cech charakteryzuja­

cych rodzine, do kt6rej nal ezy, m a on zarowno sw oista ontogenezeoozoidu, jak i bla­

stogeneze oraz w lasciwy sobie pok r6j ko lonii.

Za gadnien ia te zbadane zostaly na podst aw ie przeprowadzonej ana lizy morfo­

logiczn ej 4 gatunkow i 1 podgatunku, kt6re scharakteryzowac m ozna jak nastepu je.

D isph yllum geinitzi L. & S. (fig. 2- 8), z Sitk6wki k. Ki elc (zyweckie wapienie

zoogeniczne), tworzy kolonie fac eloidal ne. Blastogeneza jest na poczatku intrakali­

cy nalna, jak u w szystkich Tetracoralla. P aczek juz wczesnie w ontogenezie oddziela
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sie epiteka od koralita macierzystego , Gatunek te n m a budowe prost a, bez sladow

·u wsteczn ien ia. Zy l on zapew ne w nieco gleb szym morzu. Zmiennosc osobnicza jest

n iewielka; przej awi a sie tylko w umieszczeniu t abul, w wielkosci di sseplmentow,

w pro porcji dlugosci septow I i II r zedu oraz w grubos ci septow,

H ex agona r ia la xa Gil ri ch (fig. 9-16), z Dziewek k. Siewierza (:i:yweckie raf y stro­

m atoporoidowo- tabulatowe) , tworzy kolonie cer ioidalne, przy czym po szczegolne osob ­

n ik i oddzielone sa od sieb ie zwarta epiteka. Zrni en nosc morfologiczna jes t bardzo du za,

gdyz forma ta znajduje s ie w sta d ium fil oge rontyczny m i rozwij ala sie w srodowi sku

niespokoj ny m, rafowym. Paczek pojawia sie w narozach 0 silnie uwstecznionych sep­

tach lon sdaloid alnych , gdz ie istniej q pon adto duze, lecz rz adkie di ssepimenta. J u:i:

wcz esn ie pacz ek oddziel a sie od osobn ika macierzyst ego epiteka, oto czona po obu

stronach ps eudoteka , P r zyrost liczby septow jest allometry cznie uj emny. Zmiennosc

osobn icza przejawia sie tez w stosunku tabularium do dissep im entarium i w gestosci

t abul i di ssep im entow (ja ko reakcj a n a szy bkosc se dy mentacj i). Najwieksza zm ien­

nose wykazuja sep ta : zmienny jest stos unek dlugosci s eptow I rzedu do H'-go, ich

grubosc, lic zba listewek, ich stopien rozpadu na kolce. Potwierdza sie tu obserwacja

Da rwina (1859) i pozniej Simpsona (1955), wedl ug k to re ] nai wieksza skala zm iennosci

wyste puje w redukujqcych sie organach,

H ex agonar ia l axa jurkowicensis n. subs p. (fig . 17-19), z J urkowic pod Op at owem

(gorno-zywecka rafa st rom ato poro idowo- tabu la towa) , twor zy kolonie ce r ioidalne. Te n

nowy podgatunek rozm sie od formy typowej nieco wiekszymi rozmiaram i kielichow

(16 X 18 mm), tabulariow (7 mm), wieksza Iiczba septow (do 20-tu I rzedu) i dalej

posun ieta a trofiq septow. Septa II rzedu sa nieco dluzsze, n iz u formy typowe j. Bla-. -.,
stogeneza - jak u gatunku H. lax a, z ta rozni ca, ze pa czki wyrasta ja promlenisci e

·z l~ielicha . Wspolczynnik n/d ma w ieksza wartosc, n iz u formy z Dziewek, gdy z

liczba sept6w jest wiek sza, wobec czego linia allometr ii jest nieco przesuniet a w po­

·rownan iu z lini a ta u formy ty powej. P olimor fizm osobnikow jest bardzo duzy , po­

dob n ie jak u formy typowei, lecz septa n ie rozpad aja sie na kolce, ale na poprzeczn e

brylk i. Mikrostruktura septow jest di sfyloidalna. Trabekule grube (0,2 mm) . Ele­

menty struk turalne gr ube, 0 duzej zmi ennosci. Forma ta roz w ijala sie w st re fie

k ipiel i.

Pen eck iella m inor (Roemer) kunthi (Dames) (fig. 20-29), z Mokrzeszowa, D. Slask

(gorno-frariska rafa ko ralowa), tworzy kolon ie fa celoida lne. Blastogeneza jest t amno­

fyloi dalna, tzn. paczek nie oddziel a sie od osobnika maclerzystego ep iteka, lecz laczy

sle z nim pseudoteka. Grube t rabe ku le se ptalne (0,16 mm) tworza n iesymetryczne wa­

chlarz e. P rzyrost septow podczas on togenezy jest all om etryczn ie dodatni , w stadi um

efe bi czny m - u jernny. P olimorfizm jest bardzo du zy, przejawia jac si t': zwlaszcza

w septach, ktore i tutaj ul egai a uwsteczn ieniu . Poza tym ustepuja ch arakterystyczne

dla ThamnophylLu m di ssepimenta horyzontalne i podkowiaste, wypierane przez no we,

bardzo proste di ssep im enta pen ek lell oidalne. Od farmy z Grund, ktore] amplituda

zmiennosci nie jest zn an a, odrniana z Mokrzeszow a rozn i sie wi ek sza liczba septow.
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Sudetia lateseptata n. gen., ' n. sp . (fig. 30-33, szlify mikroskopowe n r 12 i 15),

z Mokrzeszowa, D. Sl ask.

Diagnoza holotypu: kolonia krzac zast a, 0 nieregularnie po wygin anych korali­

tach, m a jac ych - przy srednicy 3,0-4,6 mm - 32-36 se ptow I i II rzedu. Gruba epiteka ;

na po graniczu d issepimentarium i .tabularium ·- pseudot eka w ewnet rz na. K ielich

gleboki, 0 pl askim dnie i strornych scianach. Sept a I r zed u krotkie, szerokie, z lis tew-. .
kami zaslonietymt przewazn ie stereoplazma; septa II rzedu na ogol u wsteczni on e

zupelnie. Jeden szereg dissepimentow penekielloid alnych ; tabule przewazni e k om ·

pletne, wk les le; n iesymetryczne wachlarze trabekul ; beleczki grubosci 0,06-0,18 mm.

P aczkowanie dwojakie: rzadziej later alne, tamnofyl oid alne, czes to sy ri ngopo ro idalne ,

w na jwczesniejszych zas stadiach - as eptalne (fig. ilO-43).

Gatunek ten wystepuje w rafie w es pol z P . minor kunthi. Osobniki ob u fo rm

przyrastaj a do siebie. Krzac zaste kolonie i elementy szk iele towe silriie p ogrub ia le

odzwierciad la ja przystosowanie do zycia w rafie. P aczki sa dw oj akie : lateralne, t am­

'n ofyloida lne - j ak u P . minOT kunthi or az syringopor oid alne. Maja one bu dowe

cyst ify loida lna i sa aseptalne. P o stadium aseptalnym n ast epuie stadi um brewisep ­

talne, kiedy poja wiaja s ie septa krotk ie , cienkie. U form dojrzalych se pta sa grube

az do zetkniecia sie, septa za s II rzedu wypadaja p rawie wszystk ie. P odobne p aczki

as eptalne z budowa cystifyloida lnq opisala Sosh kina (1955) u Pen eck iella jev la nensis

Bulvanker. P olimorfizm jest bardzo duzy, widoczn y w p okr oju k oralitow j budowi e

septow. Nowe di ssep imenta penekJelloidalne sa .n a tom iast ba.rdzo jedno lit e. P r zyrost

liczby se ptow n/d i stos unek srednicy wo lnej od septow przestrzeni os iowe] (c) do

srednicy koralita ---: sa p odobne jak u P . minOT kunth i. Uwid oczn ione t o jest n a

fig. 43.

O B J A S NI E NI A DO ILU STRACJI

F ig. 1 (p , 5)
Mapa ro zm ieszczenia mi ej scowo sci , z k to rych p och odz a zbadane formy.

F ig. 2 (p. 8)

D i sphyllum geinitzi Lang & Smith ; Sitk6wka, zywet . Przekr6j poprzeczny ko ra­
!it6 w.

Fig. 3 (p, 8)

Disph yllum geinitzi Lang & Smith ; Sitk6wka, zywet. Przekr6j podluzn y mlodego
osobni k a, oddzielonego od m acierzystego czesc iowo [uz powstala n ow a epiteka (e).

Fi g. 4 (p . 9)

D i sphyllum gein i tzi Lang & Smith ; Sitk6wka, zywet, Poprzeczn y przekro j paczka
w stadium nepioniczn ym ; zacz atk i now ej ep iteki (e) i p seudoteki (p).

Fig. 5 (p . 10)
Disph yllum geinitzi Lang & Smith ; S itk6wka, zywet, Przekr6j poprzeczn y pac zk a

w stadium poznonepi ontcznym ; ep iteka i nowe septa czesciowo utworzone.

Fig. 6 (p. 10)
DisphyHum gei n itzi Lang & Smith; Sitkowka, zywet, Przekr6j poprzeczny sta-
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dium wczes none an icznego; nowa ep iteka prawde u tw orzona pomiedzy dwiema pseudo­
tekami (PI , P2) u t rzech osob n ikow, scisl e ze soba polaczonych przez p qczkow anie.

F ig. 7 (p . 11)

D i sphyllum geini t zi Lang & Smith ; S it k6wka, zywet. Przekr 6j podluzny paczka
z epiteka (e), oddzielajaca go w stad iu m neanicznym od koralita m acierzystego.

Fig. 8 (p. 12)
D isphyllum gein itzi Lang & Smith ; Sitk6wka, zywet. Krzyw a k orelacji n /d; na

osi odcietych - srednice koralit6w (d), na os i rz ednych - liczb a sep t6w I rzedu (n) .

Fig. 9 (p . 14)
H ex agona r ia lax a Giirich; Dz iewki, zywet. Przekr6 j poprzeczny kolonii cerioi­

dalnej.

Fig. 10 (p. 14)
H exagonar ia lax a Giirich ; Dz iewki, zywet, Przekr6j podluzny kolonii cer ioida l-

nej.

Fig. 11 (p. 15)
H exagona r ia lax a Giirich ; Dz iewki, zywet . Przekr6j poprzeczny koralita , przygo­

towujacego miej sce na dwa pac zki (1,2).

Fig. 12 (p . 15)
H ex agonaria laxa Giirich ; Dzi ewki, zywet.• Przekr6j poprzeczn y pa czk a w sta­

dium nepionicznym ; e nowa epiteka paczka ,

Fig. 13 (p, 16)
H ex agonaria lax a Giirich ; Dziewki, zyw et, Przekr6j poprzeczn y paczka (b) w sta­

di u m poznon eptonicznym ; ep iteka jeszcze ni ec alkowita.

F ig. 14 (p . 16)
H ex agona r i a lax a Giirich ; Dziew k i, zywet . P rzekr6j pop r zeczn y p aczk a w sta­

dium ne anicznym.

F ig. 15 (p. 18)
K rz yw a kor elacji nit; n a os i odc ietych - sred nice tabulari6w (t ), n a osi r zed- .

nych - liczba sept6w I i II r zedu (n) . Linia przerywana i k r op ki - dane dl a H exago­
nar ia laxa Gii r ich (Dziewki, zyw et) : li nia ciagla - H . laxa jurkowicensis Rozk , (Jur­
kow ice, zywet) ,

F ig. 16 (p . 19)
K r zyw a korelacji t/d iss; na osi odeietych - - stosu nek srednicy tab u larium (t) do

szerok osci di sse pi m entarium (diss), na os i rzedn ych - Q/ Q osobnik6w. L inia przerywa ­
na - H ex agonari a l ax a Giir ich (Dz iewk i, zywet) : linia ciagla - H. laxa jurkowicensis
Rozk, (J u rkowice, zywet),

F ig. 17 (p. 24)
H ex agonar i a la xa jurkowicensi s Ro zk.; J u rkowice, zywet, P r zekr6j poprzeczny

ko lonii ce rioidalnej .

Fig. 18 (p. 24)
H exagonaria laxa jur kowicensis Rozk.; J u rk ow ice, zywet, P rzek r 6j p odluz n y

ko lonii ce rioidalnej .

Fig. 19 (p. 24)
H ex agonaria laxa j urkow icensis Rozk .; J urkowice, zywet , Przekr6j poprzeczny

czesci k orali ta z pac zkiern w stadium nep ion icznym ; brak jeszcze n owej epiteki.
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Fig. 20 (p. 29)
PeneckieHa m inor kunthi (Dames); Mokrzeszow, gorny fran. Przekroje poprzecz­

ne dojrzalych koralitow: A koralit przyrasta wydluzona czescia brzezna do sasiada, B
paczek w pol aczeniu z koralitem macierzystym.

Fig. 21 (P . 30)
PeneckieHa minor kunthi (Dames); Mokrzeszow, gorny fran. Przekro] poprzecz­

ny koralita z w yrazn ym i listewkami na septach, czesto niezaslonietyrni stereop la zm q.

Fig. 22 (p. 30)
Penecki eHa m inor kunthi (Dames); Mokrzeszow, gorny fran. Przekro] podluzny

koralita.

Fig. 23 (p . 30)
P eneckieHa minor kunthi (Dames) ; Mokrzeszow, gorny fran. Przekroj poprzecz­

ny koralita z paczkiem ; sep ta koralita macierzystego w ydluzajac sie wchodza w paczek,

Fig. 24 (p , 31)

Peneckiella minoT kunthi (Dames); Mokrzeszow, gorny fran. Przekroj paczka
majacego juz calkowita pseudoteke,

Fig. 25 (p, 31)
P eneckiella minor kunthi (Dames) ; Mokrzeszow, gorny fran. Przekroj podluzny

paczka; brak epiteki miedzy obu osobnikami.

F ig. 26 (p. 32)

Peneck i ella m inor kunthi (Dames) ; Mokrzeszow , gor ny fran. Krzywa k orelacji
lqcznej liczby septow (n) i srednicy k oralitow (d), oraz sze r okosci pol a osio wego (c)

wolnego od sep tow i srednicy koralitow (d) ; c, d - w mm.

Fig. 27 (p. 33)
Peneck i ella m in or kunthi (Dames) ; Mokrzeszow, gorny fran. Przekro ] p odluzn y:

widoczne podkowki, pecherze penekielloidalne, horyzontalne i sy gmoidalne ; wachlarze
trabekularne opa r te na podkowkach lub n a normalnych (penekieloidalnych) peche­

rzach.

Fig. 28 (p . 33)
Peneck iella mino)· kunthi (Dames); Mokrzeszow, gorny fran. Przekr6j podluzny

przedstawiajqcy rozne d issepimenta.

Fig. 29 (p. 35)
Penecki eHa minor kunth i (Dames); Mokrzeszow, gorny fran. Przekroj podluzny

przedstawiajacy roznorodne dissep imenta oraz ge ste, po ziome tabule .

F,ig. 30 (P. 35)

Sudetia lateseptuta Rozk.; Mokrzeszow, g6rny fr an . Przekr6j poprzeczny k ora­
lita; septa II rz edu prawie zupelnie zredukowane.

Fig. 31 (p. 36)
Sudetia lateseptata Rozk.; Mokrze szo w, gorny fran . Przekr6j podluzn y.

Fig. 32 (p. 36)
Sudetia lateseptata Rozk. ; Mokrzesz6w, gorny fran . Przekroj podluzny.

Fig. 33 (p. 37)
Sudet ia lateseptata Rozk. ; Mokrzesz6w, gor n y fran. Przekroj podluzny przedsta­

wiajacy pokroj osobnika z paczkiem syringoporoidalnym (A) i w yrostkiem czepnym (B) .
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Fig. 34 (p. 38)

Sudetia lateseptata Rozk.; Mok rzesz ow, gorny fran. Przekroj pop rzec zn y osob ­
n ik a wraz z paczkiem aseptalnym.

Fi g. 35 (p . 38)
Sudet ia lateseptata Rozk. ; Mokrzeszo w, gorny fr an . Przekro] poprzeczny paczku­

[acego koralita wraz z n ieco ukosnie przekrojonym paczkiem aseptalnym.

Fig. 36 (p. 38)

Sudet ia la t eseptata Rozk .; Mokrzeszow, gorny fran. Paczek z trzema septam i,
przylegajacy do koralita sasiedni ego; ob a w przekroju poprzecznym.

Fig. 37 (p . 38)

Sudet ia lateseptata Rozk .; Mokrzes zow, gorny fran . P aczek nieco dal ej r ozwi­
niety, stadium b rewiseptalne z wyrostk iem czepnym.

Fi g. 36 (p. 39)
Su det ia lateseptata Rozk .; Mok rzeszow, go m y fran. Mlody osobnik w stadi um

neanicznym, przylega jac y do k oralita sa siedniego,

F ig. 39 (p. 39)

Sudetia lateseptata Rozk.; Mokrzeszow , gor ny fran. Osobnik p aczkujacy, w raz
Z paczk iem, w przek roj u podluznym n ieco ukosnym.

Fig. 40 (p. 39)

Su detia lateseptata Ro zk .; Mokrzesz ow, gorny fr an. P ac zkowanie tamnofylloidal ­
ne, wydluzone septa koralita paczkujacego wchodza do p aczka,

Fig. 41 (p . 40)

Su detia lateseptata Rozk. ; Mok rz eszow, gorny fr an. Mlod oci any osobni k , pr aw­
dopodobnie oozoid , m a jac y u sa mej [uz po ds tawy septa od n aj wczesnie jszego stadium .

Fig. 42 (p. 40)

Sudet ia lateseptata Rozk. ; Mokrzeszow, gor riy f ran. Mlodociany osobnik, praw­
dopodobnie oozo id , w przekroju podluznym nieco ukosnym, z paczkiem cystifyloidal­
nym na koncu dystalnym.

Fig. 43 (p. 41)

Sudetia la t eseptata Rozk. ; Mokrzeszow , gorny fr a n. Krzywa k orelacji lacznei
lic zby sep tow (n) i srednicy k oralrtow (d), oraz szeroko sci pola osiowego wolnego od
septow (c) i sred ni cy koral rto w (d); c, d - w mm.

MAP U H P Y)KKOBCKA

E~ACTOfEHE3 H H3MEHQHBOCTh OCOEE~ B KO~OHHHX

QEThIPEX~YQEBhIX KOPA~~OB H3 ,D;EBOHA IIO~hIIIH

B nacroauiea patior e onacano MOPcPOJIOnlIo , 6JIa CTOreHe3 H H3MeH'lHBOCTf,

oco6eti B KOJIOHHHX nHTH npeacr aaarenea 'leTblpe XJIy'leBbIX KOpaJIJIOB H3 AeBOH;l

CBeHTOKp)KHCKI1X fop H CYAeToB. 3TOT MaTepl1aJI AaJI B03MO)KHOCTb npoasaecru
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HaOJIlO~eHl1fl x acarounreca B OCOOeHHOCTI1 KOJlOHl1aJlbHOCTI1, 113MeH eHl1M IlPOI1CXO'

~flll\I1X B OJlaCTOr eHe3 e 11 aaneana reHOMOpcPOB .

B KOJlOHl1flX D isphyHum geinitzi 11 H ex agonar ia lax a j u r k ow icensis, KaK 11 y

BCeX 'leTblpeXJl Y'leBbIX KOp a JlJlOB, CI1J1bHO 1l0~'lep KHYTa I1H~I1B I1~yaJl bHocTb orne.ns ­

HblX OC06eM, BIlOJlHe O1'~eJleHHbIX ~pyr 01' zrpyra 31lI1TeKOM. BMeCTO TOrO y Sudet ia

lateseptata 11 Pen eck i ella mino r kunthi npeofinanaer I1H~I1BI1~yaJlbHocTb K OJlOHI1I1,

1l0TOMy 'ITO, 6Y~Y'l11 Ilpe~CTaBI1TeJlflMI1 reKCaKOpaJlJlOI1~HbIX 'I'ham nophy ll id ae,

HMelOT oc0511 COe~I1HeHHble JlO1KHbIMI1 CTeHKaMI1.

I13I\IeHeHl1fl B 5J1aCTOreHe3e CO'leTaIOTCfl C cPOPMOM KOJlOHI1I1 11 BBI1~y ar o r o

nanrncrca cPYHKql1eM cpensr. Ka1K~bIM pozt 06J1a~aeT c05cTB eHHbiM Tl11l0M 1l0'lK O"­

a anan, a B cnyxae xorna asrcrynaior zma paamsrx runa, TaK OHI1 caaaamsr C a a a e­

~lI1eM cPl1J1eTI1'leCKOM ~I1BepreHql1l1.

ABTOP 06cY:;K~aeT BOllpOC renoxtoprpoa . flOHfl1'l1e 31'0 BBep;eHO JI aHr oM 11 C MI1CO'V1

(Lang & Smith, 1930) ~JlH ~I1MoPcPHoro porta L ithost rot ion , KOTOpblM B o~Hoi:j

11 TOM 1Ke KOJlOHI1I1, Pfl~OM C OC05flMl1 CO CTpOeHl1eM x aparcrepnsra ~Jlfl L i thost rot io 'l-,

cO~ep1KI1T ocofin 06Hap Y1KI1Ba IOll\l1e CTpOeHl1e CBoMcTBeHHoe D iphy ph yllum. Dip/l."iJ­

phy l.lum aanaerca Ty1' r eHOMopcPOM. r eHOMOPcPbl pacnpocrpauensr cpenn Kap50E "­

CKI1X cPOPM; 50Jlee Wl1pOKO onacaasr CaCepJleH~OM (Sutherland, 1958) 11 ,ll;05p oJllo­

50B OM (1949, 1958).

HBJleHl1e r eHo MoPcPOB n p oa nnaer ca B lIlaTepl1aJle aaropa y P en eck ieHa m i n or

kunthi, y K01'OPOt"1 u apazry C 1'aMHocPl1J1J1011~HOM CTpyKTYPOM (a eepa Tp a5 eK YJl,

ropa sonram.asre 11 1l0~KOB006pa3Hbl e " ~I1CCeIl I1MeHTbl ) acrpexaerca n eaexaex n on .i­

n aa cr pyx rypa (n en exnennoanasre ~I1CCeIlI1MeHTbl) , a TaK1Ke y Sudet ia iat eseptain,

y KOTOPOM, PH~Olll C TaMHocPl1J1J1011~HOM CTpyKTYPOM (seepa rpaoexy,n, 60KoBoe

1l0'lKOBaHl1e KaK y Peneck iella) , I1MelOTCfl nensmae neaexaennounnsre p;I1CCeml­

Me H1'bl 11 csrpnnronopoazmsre 1l0'lKI1. 05a 31'11 BI1~bl npencraanaror n ae CTa )J;>1V1

OblCTporo p a3Bl1Tl1R 01' T ham nophyHum ~O Pen eckiella 11 01' Pen eck iell a ~O Sudetia.

31'11 BOIlPOCbl 6blJl l1 I1 CCJle~OBaHbl na OCHOBaHl111 nposenenaoro MOPcPOJlOrl1'le­

cxoro aaannaa 4 BI1~OB 11 1 1l0~BI1~a, xoropsre M01KHO oxapaxrepnaoaarr, crren y to ­

ll\11l\l 06pa301ll.

D isphy llum geinitzi L ang & Smi t h (cPl1r . 2-8) 113 CI1TKOBKI1 OKOJlO K ern.u

(BepXHI1M 1KI1BeT), C cPaqeJlJlOI1~HbIMI1 KOJlOHI1RMI1, oopasyer 60KOBbie 1l0 'lKI1, oe­
pynme caoe aaxano B ~I1CCeIlI1MeH1'apI1Yllle. flO'lKI1 6blCTPO oraenmorca n oc p ea­

CTBOlll 31l11TeKI1 , n a K01'OPOt1 B03Hl1KalOT HOBbie n eperopozncn ~Jlfl 060HX oc06et1 - ­

MaT epl1HCKOrO KOp aJlJlI1Ta 11 1l0'lKI1; Me1K~y TeM 'laCTb n epercponox 1l0'lKYIOll\c Ci

oc06~1 coxpauaerca B n o -nce a a ee aapyacaoa cropoae, BI1~ 31'01' aanaerca cPl1JIOlO ­

BeHI1JIbHot"1 ¢OPl\wt1 :lKI1BYll\et1 B CIlOKOt1HOM Mope, 'ITO orpascaerca B Ma JIot"1 aMIlJIVl ­

r y zre MOPcPOJlOrl1'leCKot1 113MeH'lI1BOC1'I1. MO~l1cPl1K aql1fl B C1'pOeHl111 neperopon ox,

rycrore ~HI1ll\ 11 BeJII1'lI1He p;I1CCeIlI1MeHTOB, aanmorca 1'yT cPYHKql1et1 aneura en

cp ezrsr.

H ex agonaria la x u. Gilrich (cPl1r . 9- 16) 113 ,ll;3eBoK OKOJIO Ces epaca (cpennun

)I{J1Be1') 11 ero lIl y Taq l1fl H . la xa jurkowicens is n . su bs p . 113 IOPK OBl1q OKOJIO Ona-
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TOBa (nepxnaii ]l{I1BeT) , 113 Pl1cPOBOt1 cPa~1111 C ~epI1011,l\HbIMI1 KOJIOHI1RMI1. IIO'IKI1

p a 3BI1BalOTCH TYT ~eJII1KOM B nperienax ,l\I1CC enI1MeHTapI1YMa 11 pano OT,l\eJIRIOTCH

:mIITeKot1. 06e cPOPMbI HaXO,l\RTCR na BbICOKOM ypomre cPl1JIOreHeTl1'IeCKOrO paa- .

BI1TI1R, 'ITO npORBJIReTCR B JIOHC,l\aJIOI1,l\HOM CTpOeHl111 neperopoztox 11 B npl1CYTCTBl111

IlJIaHO'IeK. C RBJIeHl1eM pe,l\YK~I1t1 CBR3aH WI1POKI1t1 znrarraaon 113MeH'II1BOCTI1

B CTpOeHl111 neperopozrox. a BJII1RHl1e nO,l\BI1]1{Hot1 MOpCKot1 cpensr CTaHOBI1TCR BI1,l\­

HbIM no TOJIII..\I1He :meMe H T OB CK eJIeTa 11 pacnOJIO]l{eHl111 ,l\HI1II..\ 11 ,l\I1CCenI1MeHTOB.

IIO,l\BI1,l\ H . la xa jurkowicensis (cPl1r. 17-1 9 ) OTJIl1'IaeTCR OT Tl1nl1'IHot1 cPOP M bI

60JIbWI1M ,l\l1aMeTpoM 'IaWe'IKI1 (l6 X 18 MM) , Ta6yJIRpl1yMoB (7 MM), 60JIbWI1M KO­

JIl1'IeCTBOM neperoponox (no 2 0 -TI1, I ~I1KJIa) 11 60JIee CI1JIbHOt1 8TPocPl1et1 n epero p o ­

,l\OK . Tleperoponxn II ~I1KJIa HeCKOJIbKO ,l\JI I1HHee 'IeM y Tl1nl1'IHot1 cPOPMbI.

Peneck iella minor (Roemer) kunthi (Dames), (cPl1r . 20-29), 113 Moxpxceuiona

(CY,l\eTbI, B epXHI1t1 cppaa), 113 KOpaJIJIOBOrO pndia, C cPa~eJIJIOI1,l\HbIMI1 KOJIOHI1RMI1 .

IIo'IKoBaHl1e TaMHOcPI1JIJIOI1,l\HOe, T. e . nO'IKa H e OT,l\ eJIReTCR s mrr e x o n OT nO'IKylO­

utero KOpaJIJII1Ta. '-IacTb ero neperopoziox BXO,l\I1T B COCTaB npnoceaon 'IaCTI1 xa­

W e "IKI1 nO"IKI1. B OJIb W a R aMnJII1TY,l\a 113MeH'II1BOCTI1 npORBJIReTCR B CTpOeHl111 ,l\I1C ­

CenI1MeHTOB, TaK KaK rOpl130HTaJIbHble 11 nO,l\KOB006pa3Hble ,l\I1CCenI1MeHTbI 6bIBalOT

BbITeCHeHbI xapaxrepasnor ,l\JIR s r o r o pozta n eHeKl1eJIJIOI1,l\HbIMI1. B OJIbWa R 113MeH­

'fI1BOCTb BI1,l\Ha TaK]I{e B CTpOeHl111 rteperopoztox, I1X TOJIII..\I1He 11 nORBJIeHl111 cerr­

TaJIbHbIX nJIaHOK. Hapnzry C TaKI1MI1 reHeTl1'IeCKI1MI1 113MeHeHI1RMI1 peaK~I1H na

BHeWHl1e I1MnYJIbCbI npORBJIReTCR B paCIlOJIO]l{eHl111 ,l\HI1II..\ 11 BeJIl1'Il1He nyasrpen.

Sudetia lateseptata n. gen., n . sp, (cPl1r. 30-43); MI1KPOCKOIll1'IeCKl1e W JI l1cPb I

NQ 12 11 15) . )l; I1ar H 0 3 rOJIOTI1Ila: KOJIOHI1R KycTI1CTaR C HeIlpaBI1JIbHO 1130rHYT b IMI1

K OpaJIJII1TaMI1, OOJI8,l\alOII..\I1MI1 npn ,l\l1aMeTpe 3,0-4,6 MM OT 32 no 36 neperoponox

I 11 II I.1I1KJIa. Tlon 3nI1TeKot1 TOJICTasr JIO]l{HaH CTeHKa na rpaHI1I.1e Me]l{,l\Y Ta6YJIsr­

pl1YMOM 11 ,l\I1CCenI1MeHTapI1YMOM. '-Ia W e "I K a r.nyfioxan, C IlJIOCKI1M ,l\HOM 11 OTBeCHbIMI1

CTeHKaMI1. Tle pe r opon x a I I.1I1KJIa KOpOTKl1e, Wl1pOKl1e , C IlJIaHKaMI1 npl1KpbITbIMI1

IlO 60JIbwet1 'IaCTI1 crepeonnaaesoa; neperopomcn II ~I1KJIa 'IaCTO IlOJIHOCTblO peziy ­

I\l1pOBaHbI; O,l\I1H PR,l\ IleHeKl1eJIJIOI1,l\HbIX ,l\I1CCeIlI1MeHTOB; ,l\HI1II..\a npeI1MYII..\eCTBeHHo

IlOJIHble, BorHYTbI; HeCI1MMeTpl1'IeCKl1e aeepa Tpa6eKYJI (Tpa6eKYJIbI TOJI II..\I1H OIO

0 ,06-0,18 MM). IIo 'IK o B a H l1e ,l\BORKOro pozta: pexce 60KoBoe KaK Y Pen eck iella, 'IaII..\C

CblpI1HrOIlOpOI1,l\HOe, a na Hal160JIee paHHI1X CTa,l\I1RX - acerrram-aoe.

<popMa 3Ta ]l{I1JIa PR,l\OM C P . minor kunthi 11 3a'IaCTYIO npapacrana K ee

IWpaJIJII1TaM. P R,l\OM co CIlOpa,l\I1'IeCKI1MI1 60KOBbIMI1 IlO'IKaMI1, KaK Y P. minor

kunthi, paCIlpOCTpaHeHO IlO'IK OB a H IIe CblpI1HrOIlOpOII,l\Hoe. T y T MO]l{HO BbI,l\em1'fb

nne 60JIee MOJIO,l\ble cranna : aCeIlTaJIbHYIO (KOHCTaTl1pOBaHHYIO y Peneckiella

j ev l enensis Bulv . COWKI1HOt1, 1954) 11 6peBI1CeIlTaJIbHYIO. r e H OTI1IlOB a R 113MeH'II1BO CTb

IlpORBJIHeTCR B CTpOeHl111 neperoponox, xoropsre IlO,l\BepraIOTCR a -rpoqnr«, a BJIl1sr­

nne cp errsr BI1,l\HO 113 paCIlOJIO]l{eHI1R ,l\HI1II..\ 11 ,l\I1CCeIlI1MeHTOB p aBHO K aK 11 B 06II..\ei1

cPopMe a eperynapns tx KOpaJIJII1TOB KyCTI1CTOt1 KOJIOHI1I1 .
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