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Fig. 4. Famennian labechiid Stylostroma multiformis sp. nov. and clathrodictyid Gerronostroma raclaviense sp. nov., Dgbnik Anticline. A. Stylostroma
multiformis sp. nov., A|—A; Phase 1, holotype UAM RAC-LAB130. Longitudinal (A, A,) and transverse (A;) sections. Note pillars and short walls adja-
cent to mamelons (A3). B. Phase 2, paratype UAM RAC-LAB138, longitudinal section. C. Phase 3, paratype UAM RAC-LAB133. Longitudinal (C,) and
transverse (C,) sections. Note significant signs of dolomitisation, cone-in-cone structures (C1), and pillars revealing concentric structure (C,, arrows).
D. Paratype RAC-LAB155. Longitudinal section showing phase 1 (at the bottom) overlaid by phase 2 and phase 3 (near the upper margin of the photo-
graph). E. Gerronostroma raclaviense sp. nov. Holotype UAM RAC-Z1. Longitudinal section of phase 1 (peripheral parts of column, dolomitised) and
phase 2 (axial zone). Scale bars 1 mm.
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Gerronostroma cracoviensis (Giirich, 1904)

Figs. 5SD-G, 6D, E.

1904 Stromatoporella cracoviensis sp. nov.; Giirich 1904: 2, pl. 1: 1-3.
Neotype: Specimen UAM RAC29 (two longitudinal and two transverse
thin sections) (Fig. 5D, F).

Type locality: Giirich’s “Stromatoporoid Rock” (Giirich 1904): western
slope of the Ractawka Valley, 0.9 km south of Paczéttowice village, 70
m north of Rokiczany D6t ravine (Paszkowski 1996; Berkowski 2002),
100 m west from the Ractawka stream (Fig. 1A, locality 3). Géra Zarska
Member of the Dubie Formation.

Type horizon: Quasiendothyra communis—Quasiendothyra regularis
Zone (Palmatolepis marginifera—middle Palmatolepis expansa cono-
dont zones), Famennian.

Material.—16 specimens from localities 1 and 3, all broken
and abraded, often penetrated by the tabulates.

Emended diagnosis—Gerronostroma with mostly thin
laminae (30-100 um), occassionally thickened up to 200 um.
Pillars with conical axial canals, intersecting 2-9 inter-
laminar spaces, thickened when lying directly below lami-
nae. Mamelons low, commonly composed of long, branch-
ing pillars and reduced laminae (Fig. 6A,).

Description.—Skeleton laminar or domical, with mamelons
showing relief up to 7 mm. Laminar specimens between 4
and 15 mm milimeters thick. Heights of domal skeletons up
to 150 mm, and with basal length often exceeding 150 mm.
Great variation within skeletons visible, allowing to distin-
guish three different phases. Each of them could be described
as separate species, but with transitions between phases
within single specimens.

Phase 1 (Figs. 5SD-G, 6E): Skeleton domical, of height
up to 150 mm, mammilate. Laminae thin (30—100 pm) and
distinct, with rare foramina, one-layered, sometimes dichot-
omously branching. Spacings between laminae between 200
and 600 um, but locally interlaminar spaces extremely nar-
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row, allowing adjacent laminae to amalgamate, and forming
single thick skeletal elements, usually with a middle lighter
zone (Fig. 5D;). Foramina more conspicuous in areas adja-
cent to mamelons. Pillars 80 to 175 pum thick, superposed, in-
tersecting at least two interlaminar spaces, with conical axial
canals at tops. In tangential sections pillars cut as dots, rarely
as ovals. Next to laminae the axial canals visible in centres of
pillars, simulating ring pillars (Fig. SE). Dissepiments com-
mon in most but may nearly absent in others (Fig. 5SD,), al-
ways convex, intersecting laminae and pillars. Mamelons up
to 7 mm high, approximately one-third of them associated
with indistinct astrorhizae. Axial canals poorly visible (Fig.
5F). Astrorhizae marked rather by long and branching pillars
than by the presence of an axial canal. In tangential sections
pillars forming short vertical walls radiating from the centre
of astrorhizae. In central parts of low mamelons pillars long,
branching, in tangential sections forming meandering walls
(Fig. 6E), and laminae commonly reduced, closely resem-
bling phase 2 of Gerronostroma raclaviense sp. nov.
Phase 2 (Fig. 5G): Skeleton laminar, rarely domical,
usually less than 10 mm thick. Mamelons indistinct, associ-
ated with astrorhizae, but less common than in phase 1.
Laminae up to 300 um thick, with lighter central zone com-
monly revealing tripartite structure resulting from amalgam-
ation of adjacent laminae. Foramina very rare, less common
than in phase 1. Galleries subrectangular or rounded, joining
together through wide foramina in parts of specimens show-
ing strongly thickened skeletal elements, and forming short
vertical canals, visible as indistinct astrorhizae in tangential
sections. These structures sometimes associated with mame-
lons. Pillars superposed, intersecting at least 2-3 interlami-
nar spaces, 80 up to 200 um thick, thickened in their upper
parts. In tangential sections pillars rounded, oval, rarely
spool-shaped, in many cases revealing conical axial canal in

Table 2. Univariate analyses of Gerronostroma cracoviensis, Gerronostroma raclaviense (type and figured specimens), and Gerronostroma sp.
(specimens UAM RAC 68 and UAM RAC 70). Results of multiple comparison test after Kruskal-Wallis test (Siegel and Castellan 1988). Signifi-
cant differences are marked by numbers (1, significant differences in pillar length; 2, pillar thickness; 3, laminar spacing; 4, laminar thickness). The

0.05 level of significance was attained.

L Gerronostroma Gerronostroma
UAM Gerronostroma cracoviensis p. raclaviense
RAC4|RAC7|RAC9|RACI13|RAC22 RAC29 | RAC122 |[RAC68 RAC70| RAC-Z1 |RAC-Z51 RAC-Z74|RAC-Z142
RAC4 3 1,2 3,4 3 1
RAC7 2,4 4 2,4 3 2 2
Gerrono- [RAC9 2,4 4 3,4 | 1,4 4 4 2 1
stroma g AC13 4 3
e [RAC22 4 3 4
viensis
RAC29 2,4 3 4 3,4 3,4 1
RACI122 3 4 1,2,4 4 1
Gerrono- |RAC68 3 3 3,4 3 3 3 3
stroma sp. RAC70 1,2 2 1,4 4 4 3 2,3 3
Gerrono- |IRAC-Z1 3,4 4 4 3,4 1,2,4 3
stroma |RAC-Z51 3 4 3,4 4 3 2
racla- |RAZ-Z74 2 2 2,3 2
viense RAC-Z142 1 1 1 1 3 4
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Fig. 5. Famennian clathrodictyids Gerronostroma raclaviense sp. nov. and Gerronostroma cracoviensis (Giirich, 1904), Dgbnik Anticline. A, B. G. racla-
viense. A. Paratype UAM RAC-Z142. Transverse section through basal part of the skeleton (phase 1), showing upward-extended mamelon (central part,
phase 2). B. Phase 3, paratype UAM RAC-Z74. Longitudinal section showing low mamelon erecting from laminar part of the skeleton. Note short axial ca-
nal in central part of mamelon (arrow). C. Phase 3, transverse section of paratype UAM RAC-Z 51. D. G. cracoviensis. Phase 1, longitudinal sections of
neotype UAM RAC29. Note tabulate coral penetrating the stromatoporoid skeleton and amalgamation of surrounding laminae (D, arrow). E. Phase 1,
transverse section of specimen UAM RAC4. Note cross sections of pillars with conical axial canals simulating ring pillars (arrows). F. Phase 1, longitudinal
section of neotype UAM RAC29. Note astrorhiza with short axial canal and numerous dissepiments, accompanied by foramina (upper left corner). G. Phase
2, longitudinal section of specimen UAM RAC7. Note transition between phases 1 and 2 located in the bottom part of the photograph. Scale bars 1 mm.
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their upper parts, simulating ring pillars. Dissepiments un-
common, rarely covering foramina. Phase 2 in several speci-
mens overlying phase 1 (Fig. 5G).

Phase 3 (Fig. 6D): Skeleton domical, with a low relief, up to
30 mm. Mamelons numerous, up to 6 mm high. Laminae
non-enveloping, one-layered, thin (30-75 um), with numer-
ous foramina. Spacings between laminae showing great vari-
ation, between 200 and 550 pm. In places laminae reduced,
visible as short processes of pillars. Pillars long, intersecting
at least two, but up to 9 laminae, postlike, simple, immedi-
ately below the laminae thickened, rarely dichotomously
branching in their upper fragments. Thickness of pillars be-
tween 75 and 200 pum, usually larger than laminae. In tangen-
tial sections pillars rounded, rarely oval, joining in areas sur-
rounding laminae and forming dense network. Dissepiments
common in dense skeleton, absent from areas of light skele-
ton, with reduced laminae, and numerous foramina. All spec-
imens assigned to phase 3 reveal transitions into and from
phase 1 (Fig. 6D, lower part of the photograph).

Statistics.—Data analysis using Kruskal-Wallis test perfor-
med on pillar length, pillar spacing, pillar diameter and lami-
nar spacing reveal no significant differences between speci-
mens assigned to Gerronostroma cracoviensis (Giirich,
1904). Identical results were also attained when considering
measurements collected from the parts of skeletons repre-
senting different phases (Table 2).

Discussion.—Giirich (1904) assigned Gerronostroma cra-
coviensis to Stromatoporella. However, photographs of spe-
cimen described in his paper and the material studied in the
present paper do not display features considered diagnostic
for that genus. Ring pillars appear on the bottom boundaries
of laminae, at the cross sections of pillars with conical axial
canals. In the order Stromatoporellida these structures are
present above the laminae, and resulted from inflections of
the laminae in areas surrounding foramina. Giirich (1904)
noticed also tripartite laminae, but they appear to be a result
of merging of two adjacent, separate laminae. Thus this spe-
cies does not exhibit the diagnostic characteristics of Stro-
matoporella.

Giirich’s collections deposited at Wroctaw (formerly
Breslau) and Hamburg Universities were destroyed during
World War II (Wolfgang Weitschat and Joanna Haydu-
kiewicz, personal communications 2007). Thus, the type ma-
terial of Gerronostroma cracoviensis is apparently lost.
Therefore I decided to designate a neotype selected from ma-
terial collected at the so-called Stromatoporoid Rock, the
original type locality of Giirich (1904). Specimen UAM
RAC?29 closely matches illustrations in Giirich (1904: pl. 1),
and therefore I selected it as the neotype.

Stratigraphic and geographic range.—Southern Poland,
Debnik Anticline, both slopes of the Ractawka Valley be-
tween Dubie and Paczéttowice villages. Géra Zarska Mem-
ber of the Dubie Formation. Quasiendothyra communis—
Quasiendothyra regularis Zone (Palmatolepis marginifera—
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middle Palmatolepis expansa conodont zones), Famennian.
Stromatoporoid assemblage 1.

Gerronostroma sp.
Fig. 6A-C.

Material —7 specimens from localities 1 and 3, broken,
abraded, commonly with stylolitized margins.

Description.—Skeleton laminar or low domical. Laminar spe-
cimens up to 50 mm thick, their basal lengths exceeding
100 mm. Heights of domical skeletons up to 70 mm. Laminae
well defined, usually planar, with numerous foramina. Lami-
nae sporadically inflecting slightly into pillars, forming zigzag
pattern (Fig. 6A,). In other areas laminae thick and planar, tri-
partite, with lighter axial zones (Fig. 6B). Foramina well-de-
veloped, but nearly absent from some parts of the skeletons.
Laminae spacings between 200 and 500 pm. Laminae up to
250 um thick, in some parts of skeleton thinner (30—100 um),
making the interlaminar spaces up to 400 pm wide. Pillars
stout or crumpled, long, passing through 1-4 interlaminar
spaces, perpendicular to laminae or oblique. Most of them 75
to 200 um thick. Within specimens of phase 2 pillars thinner
(30-100 um), and longer, intersecting at least two interlaminar
spaces.

The inner structure of specimens revealing a great range
of variation, thus two phases have been distinguished, re-
placing each other successively, very rarely laterally. Phase 1
forming the dense parts of skeletons, whereas phase 2 ap-
pearing in areas consisting of thin skeletal elements.

Phase 1 (Fig. 6A-C) present in bottom and centrals of
skeletons, rarely as terminating phase. Laminae thick (up to
250 pum), planar, in some parts of skeletons inflecting into
thick pillars or revealing tripartite structure (Fig. 6B). Gal-
leries subrectangular or, more commonly, oval. Foramina
present, only in some parts of skeletons numerous. Dissepi-
ments common, flat or slightly convex. Pillars 75-200 um
thick, 0.7-2.5 mm long, superposed, intersecting 1-4 inter-
laminar spaces, perpendicular to laminae or, less com-
monly, oblique. In areas neighbouring mamelons pillars
longer, of height up to 2.5 mm. Pillars thickened in their
upper parts, directly below the overlying laminae, rarely
dichotomically branching, mostly in areas adjacent to ma-
melons. Mamelons numerous, low, with relief up to 2 mm,
consisting of thick and long pillars, forming an axial canal,
up to 1.5 mm long, intersecting skeletons at distances not
exceeding 5 mm.

Phase 2 (Fig. 6A—C) in central and upper parts of skele-
tons, commonly as a terminating phase. Laminae planar,
thin, not exceeding 100 pm, in some areas penetrated by nu-
merous foramina. Galleries rectangular or subrectangular.
Pillars thicker than in phase 1, exceeding 100 um in diameter,
simple, postlike, perpendicular or oblique to laminae, oval or
irregularly rounded in tangential sections. Pillars long, inter-
secting at least two interlaminar spaces, thickened in parts ly-
ing directly below laminae. Dissepiments rare, of low con-
vexity. Mamelons numerous.
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Fig. 6. Famennian clathrodictyids Gerronostroma cracoviensis (Giirich, 1904) and Gerronostroma sp., Debnik Anticline. A. Gerronostroma sp. A, phase
2 overlaid by phase 1, longitudinal section of specimen UAM RAC14; A,, transverse section of the same specimen, phase 2 located in the upper right cor-
ner. B. Phase 1, longitudinal section of specimen UAM RAC68. Note planar, tripartite laminae. C. Longitudinal section of specimen UAM RAC70. Phase 2
(in the middle of the photograph) bounded by denser skeleton (phase 1). D, E. Gerronostroma cracoviensis. D. Phase 3, longitudinal section of specimen
UAM RACO. A transition from phase 1 into phase 3 indicated by the arrow. E. Phase 1, longitudinal section of specimen UAM RAC62. Low mamelon
formed by long, complexly branching pillars resembling phase 2 of G. raclaviense sp. nov. Scale bars 1 mm.
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Statistics.—Kruskal-Wallis test and multiple comparison
test after Kruskal-Wallis test performed on skeletons as-
signed to Gerronostroma revealed significant differences
between the specimens of Gerronostroma cracoviensis
(Giirich, 1904) and Gerronostroma sp. (Table 2). Two sam-
ple Kolmogorov-Smirnov tests on Gerronostroma craco-
viensis and Gerronostroma sp., were also applied. They re-
vealed differences between these two species (at the 0.05
level of significance), when considering thickness of pillars
and laminae, pillar spacing and length.

Discussion.—Gerronostroma sp. closely resembles speci-
mens of Clathrostroma cf. jukkense described by Stearn
(1988) from the Famennian of Alberta, Canada. Both species
are characterised by two phases replacing each other succes-
sively or—only in Stearn’s (1988) specimens—contempora-
neously. Differences between these two species are visible in
tangential sections. Specimens from Famennian of Canada
reveal less densely packed skeletal elements, and the pillars
are more conspicuous.

Stratigraphic and geographic range.—Southern Poland,
De¢bnik Anticline, both slopes of the Ractawka Valley be-
tween Dubie and Paczéttowice villages. Géra Zarska Mem-
ber of the Dubie Formation. Quasiendothyra communis—
Quasiendothyra regularis Zone (Palmatolepis marginifera
—middle Palmatolepis expansa conodont zones), Famen-
nian.

Remarks on distribution

The latest Devonian stromatoporoids from southern Poland,
both labechiids and clathrodictyids, belong to Famennian
community 2 sensu Stearn and Halim-Diharja (1987). Upper
Famennian assemblage 2 was so far described from North
America, eastern Europe, eastern Siberia and China.

The re-occurrence of numerous labechiids in the Famen-
nian was explained by cooling of tropical Frasnian ocean
(Stearn 1987). The Labechiida occurred in areas far from
palaeoequator, whereas Clathrodictyida dominated in the
remnants of warm ocean (Palaeotethys). However, carbon-
ates of the Ractawka Formation were suggested by Pasz-
kowski (1995) to be deposited at low palaeolatitudes, in ar-
eas adjacent to the Palaeotethys ocean. Nonetheless they
contain stromatoporoids of the order Labechiida. Labechiids
appear also in the southern Urals and the Russian platform, in
areas adjacent to Palaeotethys. Stearn (1987) noticed that the
occurence of the order Labechiida in those areas throws
doubt on the hypothesis of domination of clathrodictyids in
tropical oceans.

The described fauna shows great similarity to eastern Eu-
ropean and Siberian stromatoporoids. Labechiids dominated
by Stylostroma species were described from Famennian of
Novaya Zemlya (Gorsky 1938) and from Omolon region
(Smirnova 1979). To the contrary, Western European faunas
lack the order Labechiida, except for a few specimens found
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in Belgium and Germany (Weber 1999; Weber and Mistiaen
2001; Mistiaen and Weyer 2007). Eastern European and Si-
berian affinities of the Famennian faunas of Poland were also
noticed in the case of anthozoans (Fedorowski 1981; Ber-
kowski 2002) and conodonts (Balifiski 1995).

The presence of columnar stromatoporoid Gerronostroma
raclaviense sp. nov., showing meandering walls in central
parts of columns, characteristic for Clavidictyon, also reveals
remarkable similarity with Eastern European and Siberian
faunas. Clavidictyon was first described from Japan (Sugi-
yama 1939), and it appears frequently in Famennian of China
(Dong 1964).

Stromatoporoid assemblages

The presence of three distinct, poorly diversified, succes-
sively appearing assemblages is the most striking feature of
the Famennian stromatoporoids from the Debnik Anticline
(Fig. 2A). The labechiids and the clathrodictyids occur sep-
arately.

Assemblage 1.—This assemblage occurs in at least 20 m
thick grainstone unit described by Paszkowski (1995) as
Gora Zarska Member of the Dubie Formation. These rocks
are well exposed along the eastern slope of the Ractawka
Valley and in the northern part of its western slope, in the so
called Giirich’s Stromatoporoid Rock. Foraminifers allows
an assignment of this unit to the Quasiendothyra communis—
Quasiendothyra regularis Zone (Palmatolepis marginifera—
middle Palmatolepis expansa conodont zones).

The most important feature of the assemblage 1 is the pres-
ence of numerous stromatoporoids identified here as Gerrono-
stroma cracoviensis (Glirich, 1904) and Gerronostroma sp.
They are usually overthrown and abraded, showing distinct
signs of redeposition. Only some laminar skeletons remain
complete. Stromatoporoids are buried in massive, poorly
sorted grainstones.

Assemblage 2.—This assemblage occurs within the lowest
parts of the Ractawka Formation. This assemblage is com-
posed of large (up to 10-cm thick) skeletons of Stylostroma
multiformis sp. nov., co-occuring with gastropods in brown-
ish-grey, marly limestones. Foraminifers and conodonts are
unknown from the assemblage 2, thus its exact stratigraphic
position remains undetermined.

Assemblage 3.—Stratigraphic position of this unit is unclear,
since no stratigraphically significant foraminifers were found.
This assemblage occurs within the upper part of the Ractawka
Formation, at least 20 metres above the limestones yielding
Stylostroma multiformis sp. nov. skeletons. Continuous sec-
tions showing succession of both units are not available. A
presence of numerous skeletons Gerronostroma raclaviense
sp. nov. is the most important feature of assemblage 3.
Exposures of the assemblage 3 are present in upper part
of the eastern slope of the Ractawka Valley. Gerronostroma
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raclaviense sp. nov. also appears in dark intrabiosparites col-
lected from the scree on the opposite slope of the valley,
north from the Giirich’s Stromatoporoid Rock.

Conclusions

Famennian stromatoporoids from southern Poland form a suc-
cession of three consecutive faunas, with the oldest being as-
signed to the Quasiendothyra communis Foraminiferal Zone.
The exact stratigraphic position of younger assemblages is
unclear because no stratigraphically significant foraminifers
were found.

Stromatoporoid assemblages are characterized by a pres-
ence of both Labechiida (Stylostroma multiformis sp. nov.)
and Clathrodictyida (Gerronostroma raclaviense sp. nov.,
Gerronostroma cracoviensis |Giirich, 1904], Gerronostroma
sp.) which successively replace each other. The labechiids
were described so far exclusively from the Famennian of east-
ern Europe (Novaya Zemlya, southern Urals, and Donets
Basin), whereas they are rare the western Europe Famennian
faunas.

Species described in this paper reveal a wide range of vari-
ation within individual specimens and the presence of phases.
This phenomenon is particularly clearly visible within skele-
tons of Gerronostroma raclaviense sp. nov. The upward ex-
tended mamelons and columns (phase 2; complexly branch-
ing, tripartite pillars, reduced laminae) erect from laminar
basal parts of specimens (phases 1 and 3; continuous laminae,
long pillars) and are diagnostic for Famennian Clavidictyon.
Such an expansion of mamelons is visible also within Stylo-
stroma skeletons. Transformation of mamelons into columns
might be a response to benthic anoxia, which is recorded in or-
ganic-rich, dark grey and black limestones constituting upper
parts of the Ractawka Formation.

The presence of phases is also visible within skeletons of
Gerronostroma cracoviensis (Giirich, 1904) and Gerrono-
stroma sp. The high level of variability made it difficult to
distinguish between these species. In this paper statistical
procedures were used for discrimination of Gerronostroma
cracoviensis (Giirich, 1904) and Gerronostroma sp.
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