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Five distinct morphological groups of sponge spicules or spicule-like microfossils from the Lower Devonian (Pragian)
Dvorce—Prokop Limestone are described. They include octactines type A and B, triactine spicules and dichodiaenes
type A and B. Their possible taxonomical position and the presumed paleoecological importance are discussed.

Introduction

Isolated spicules are in most cases the only evi-
dence of fossil sponges in the Barrandian Lower
Paleozoic. These were described particularly at
the end of the last century (see Poéta 1898 for
next references). The most recent study of
sponge spicules from this area is by Nekvasi-
lovd and Stemprokova (1960), where the previ-
ous works are also reported.

From the Devonian rocks namely two spe-
cies of the genus Pyritonema are referred by Poé—
ta (1898). From several localities, Pragian in age,
Nekvasilovd and Stemprokova (1960) described
octactine spicules and peculiarly shaped spicules
referred in this paper as dichodiaene type B.

The material collected by the author comes
from nodular micritic Dvorce—Prokop limestone
(Lower Devonian, Pragian), locality Konvaika —
“Nad viaduktem” (Budil 1992). These lime—
stones, deeply weathered into so called “white
beds”, were washed out (sieve mesh 0.063 mm)
and the picked up association of microfossils was
investigated by the SEM. All studied sponge spi—
cules are caleitic, heavily recrystalized. They are
deposited in the author’s collection at the De—
partment of Paleontology, Charles University,
Prague.

Systematical part

Class: Calcarea Bowerbank, 1864

Order: Heteractinida de Laubenfels, 1955
Family: Wewokellidae King, 1943
Triactine spicules

PL 1, fig. 3

Material: b5 well preserved specimens.

Description: Small triactine spicules;

three major rays equally spaced in the same
plane, individual rays straight, round, unorna—
mented, smoothly taper to sharp tips; 0.14 mm
long, have a basal ray diameter of 0.015 mm. The
fourth ray (observed on the specimen pkD-2, Pl
I, fig. 3) much smaller, normal to this plane, ra—
diating from the center of the major ray junc—
tion; it is straight, round and unornamented,
0.06 mm long, has a basal ray diameter of 0.01
mm and tapers to a relatively abrupt tip.

Occurrence: These are the sole
representatives of triactine spicules in the Lower
Paleozoic of the Barrandian and adjacent are-
as. Similar triacts occur in some wewokellid gen—
era from Pennsylvanian and Permian of North
America and West Europe (Righy and Nitecky
1975).

Discussion: Triactine spicules of
similar characters are known only in Late
Paleozoic heteractinid family Wewokellidae King
(see Righy and Nitecki 1975 for next references).
Lokke (1964), for example, described small tri—
acts from Early Permian Talpaspongia clavata.
Although these spicules are only isolated, they
record one of the earliest occurrences of spicules
like those common in the Wewokellidae of the
Late Paleozoic. This is not the only case when
isolated spicules shifted the history of this family
to the Early Paleozoic. Rigby and Dixon (1979)
described a single polyactine spicule, typical for
Wewokellidae, from the Silurian of Arctic
Canada.

Family: uncertain
Octactine spicules type A
Pl 1, figs. 4-8

Material: several dozens of variously preserved
spicules.
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Description: Octactine to sexiradiate

spicules with unornamented and round rays

showing no relics of interspicular junctions. At
least two size ranks can be distinguished among
these spicules:

1)  First order spicules: octacts to sexiradiates
with six horizontal rays evenly spaced ap-
proximately in the same plane and two
variously developed vertical rays normal to
this plane, the latter often totally reduced.
Horizontal rays straight, equally spaced,
radiating from a large flat central disc,
about 0.15 mm in diameter. Rays are mo—
derately bent in some specimens, probably
secondarily. Individual rays 0.3-0.4 mm
long, have a basal ray diameter of 0.05 mm
and appear to taper smoothly to sharp tips.
Vertical rays, developed on some specimens
(PL 1, fig. 8), seem to be of the same shape
as the latter; they are always broken, how-
ever, often at the very base.

2)  Second order spicules: much smaller, hav—
ing a basal ray diameter of 0.02-0.03 mm,
individual rays, 0.1-0.18 mm long, taper
quickly to sharp tips. The central disc flat
and well developed, 0.06 mm in diameter.
Vertical rays, if present, broken near the
common ray junction.

Occurrence: Octactine based spi-
cules with equally shaped horizontal and verti—
cal rays, moderately larger in size, are well—
known from Devonian rocks of central and west—
ern Europe. Nekvasilovd and Stemprokova
(1960) first refer to these spicules from the Lower
Devonian (Pragian) of the Barrandian. Remes
(1929) found one isolated octact in the Givetian
at Celechovice (Moravia). Bartenstein (1935)
summarized the occurrences of octactine—based
spicules in the Middle and Upper Devonian of
Germany and Belgium.

Discussion: As Rigby and Dixon
(1979) pointed out, the octactine based spicules,
resembling those described above are known
from many genera of Paleozoic heteractinid
sponges (see also Rietschel 1968, Righy — Nitecki
1975 etc.). In addition, spicules of this general
form and size occur in a great variability of gen—
era particularly during the Devonian. Conse—
quently, their findings in our material can only
document an occurrence of the heteractinid
sponges (most likely of the family Astraeospong—
itdae) in the Lower Devonian of the Barrandi—
an.

Spicules very similar to those collected by
the author were described from the same hori-
zon by Nekvasilovd and étemprokovai (1960), and
assigned by them to Astraeospongium rhenanum
(Schliter). However, A. rhenanum is known only

from isolated spicules and therefore it is of a
questionable taxonomical value. Reitschel (1968)
even suggested these spicules to be identical
with those of A. meniscoides Dewalque. Finally,
no character was recognized on the spicules
which could allow us to classify them even in the
family Astraeospongiidae.

Consequently, only the finding of a com—
pletely preserved sponge may clear up the true
taxonomical position of the octactine type A spi—
cules.

Octactine spicules type B
Plate I, figs. 1, 2

Material: 2 specimens, one of them coarsely recrys—
talized.

Description: Small septacts with six
horizontal rays evenly spaced in the same plane
and one vertical ray normal to this plane.

Horizontal rays straight, equally spaced
and somewhat crooked under the common plane
at their tips. Individual rays unornamented,
0.1-0.13 mm long, flat at the base (0.03 mm wide
and 0.013 mm thick) and round at the sharp tips.
Rays radiating from a relatively large central
dise, 0.08 mm in diameter, taper smoothly to
somewhat abrupt tips.

Vertical rays relatively robust, smooth,
round and 0.03 mm thick in the whole preserved
length (0.1 mm). No relics of the second vertical
ray were found at the opposite side of the cen—
tral disc.

Due to the coarse calcite recrystalization
(P1. Lfig. 1b), no internal structures are pre—
served.

Occurrence: Similarly shaped spi-
cules have not been yet referred in the Europe—
an Devonian. Langer (1991) describes octactines
with variously developed or branching vertical
rays from the Middle Devonian of Germany.

Discussion: Octactineswith prom—
inently developed vertical rays are referred to be
typical for the North American astraeosponge
Ensiferites Reimann (Righy et al. 1979), known
from the Middle to Late Devonian, It differs,
however, from our material both in age and mor—
phology. All Ensiferites spicules with the prom-—
inent vertical rays are relatively large, having
developed both proximal and distal vertical rays.
Spicules found in our collection are much small-
er with totally aborted distal rays. Horizontal
rays, flat at the base and bent under the com-
mon plane at the ray tips, somewhat resemble
those of the family Chancelloriidae Wallcot
(Laubenfels 1955: p. E93).

The extraordinary small size of the spicules
described here is comparable with 3rd and 4th
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order spicules of several other astreospongids
(e.g. Righy and Goodbody 1986), where, unfor—
tunately, no prominently developed vertical rays
were observed. Consequently, as in the previ-
ous case, an exact taxonomical position is un-
recognizable till now.

Class: uncertain
Dichodiaene type A
Plate II, figs. 1-3

Material: about 26 relatively well preserved speci-
mens.

Description: Peculiarly shaped spicules
uncomparable with any extant form, which may
be probably derived from the Phrissospongia
Moret dichotriaene (Laubenfels 1955: fig. 46) by
losing one of the branching clads. Consequently
the spicules of this type consist of 5 rays: the
rhabd, two remaining clads and two secondary
clad branches.

Spicule size vary from 0.3 mm to 0.1 mm,
individual rays equally developed, straight,
smooth and round, tapering to sharp tips; basal
ray diameter 0.025-0.015 mm. The rhabd and
the remaining clads spaced as the rays of cal-
throp or they are arranged at larger angles in
some specimens. The clads are branching sym-
metrically 0.1-0.05 mm from the common junc—
tion so that the secondary branches are parallel
with the rhabd. After the branching, the clads
turn off under their common plane in some spec—
imens. No evidence for interspicular junction
was observed.

Occurrence: Similarly shaped spi-
cules are known from Ordovician to Carbonif-
erous of North America, Asia and Europe (see
Langer 1991 for next references).

Discussion: Although the reducing
of one of the clads is relatively common in Dem—
ospongea megascleres, the overall shape of the
described spicules is very peculiar and no cor-
responding form was found incorporated into the
entirely preserved sponge body until now. Based
on the spicules symmetry, these spicules should
be most likely placed to Demospongea. The pe—
culiar character of the spicules, on the contrary,
allows us to doubt about their sponge origin, as
discussed below.

Dichodiaene type B
Plate II, figs. 4-10

Material: several dozens of variously preserved speci—
mens.

Description: The overall shape of these

spicules is similar to the previous type, only the

secondary clad branches are not arranged

parallel but they tend to join at the angle of 15—

20° in a plane arranged at the 140° angle with
the rhabd. The configuration of the rhabhd and
remaining clads is flatter than in the previous
type and the clads are commonly even parallel.
The total spicules size is 0.5-0.2 mm.

The rhabd is long in small specimens, in the
larger ones it is somewhat flat and enlarged, hav—
ing maximum basal ray diameter of 0.056 mm.

The clads are straight, smooth and round,
branching 0.15-0.04 mm from the common junc—
tion, having a basal ray diameter 0.02-0.047
mm. Similarly shaped secondary clad branches
0.1-0.26 mm long, tapering to a relatively sharp
common tip with no evidence for the further con—
tinuation of these rays.

Enormous variability of morphologicaly
peculiar spicules which can be derived from this
type were recognized in the collection. As only
several specimens of each variety were found, it
is impossible to classify them in discrete
morphological groups. The main varieties are as
below:

a) The secondary clad branches continue
symmetrically after their junction forming

a peculiar pincers-like shape (PL II, fig. 9).
b) As in the previous case, but the clad

branches are parallel before they start to

form the pincers-like shape (P1. II, fig. 7).
c)  Theclad branches are enlarged to flat sick-

le-shaped tablets which seem to be joined

to the lower side of clads (Pl. I1, figs. 8, 10).

Occurrence: Spicules of this type
are referred by Nekvasilovd and Stemprokova
(1960) from several localities in the Lower Dev—
onian of Barrandian. They occure together with
the previous form in many places (Langer, 1991).

Discussion: Nekvasilovd and Stem-—
prokové (1960) described similar spicules from
the same stratigraphical horizon as Dvorcia
mira n.gen. n.sp. and assigned them to Heter—
actinellida Hinde. Langer (1991) also suppose
close relationships to calcareous sponges con—
sidering these spicules to be modified triacts.

The peculiar shape of some morphotypes
and the unusual symmetry of these spicules
made the author rather doubt their sponge ori—
gin. These spicules may also represent hitherto
unknown primitive radiolarians or holothurian
dermal elements. On the other hand the state
of preservation and the fact that these spicules
can be probably derived from the Phrissospon—
gia-like dichotriaene are the reasons why they
are described as sponge spicules. The axial ca—
nal, a relatively unambiguous evidence of sponge
spicules, was, unfortunately, not recognized in
any specimen from the collection, supposedly
due to the coarse calcite recrystalization.
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Dichodiaenes type A (11.0%)

Triactines (2.0%)

Octactines type A (43.0%)

Dichodiaenes type B (43.0%)

Octactines type B (1.0%)

Fig. 1. Relative abundances of the particular sponge-spicule morphological groups in the studied material

Paleoecology

The relative abundance of each spicules type in
the collection is shown in text—fig. 1. Within the
octactine type A, first order spicules and octacts
are less frequent than the small sexiradiates.

Besides relatively abudant sponge spicules,
rich association of microfossils was found , e. g.
dacryoconarids, ostracodes, dermal elements of
holothurians, crinoid and stelleroid remains,
small gastropodes . Macropaleontological find—
ings, particularly trilobites and brachiopods,
were reported by Budil (1992).

The presence of the order Heteractinida
which is, like other calcareous sponges, a shal-
low water group tolerant of environments ex—
periencing influxes of fine clastic debris or mud
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Ve vyplavu z dvorecko-prokopskych vdpenct z Prahy - Konvdtky byla nalezena bohatd asociace jehlic hub, které byly
roztlenény do pét morfologickych skupin: oktaktiny typu A a B, triaktiny a dichodieny typu A a B. Oktaktiny a triaktiny
byly pfifazeny k vépnitym houbdm z fadu Heteractinida, taxonomické pozice jehlic oznagenych jako dichodieny je nejistd.
Nalezend asociace jehlic indikuje mélké moiské prostiedi, pravdépodobné je velikostn{ vyt¥idéni jehlic vlivem proudil.

M. Suk (edit.): Krystalinikum, 21,
128 str. Academia Praha, 1992,

Nové ¢islo tasopisu Krystalinikum piindsi na 128 stranach
7 fotografickych tabulich a jedné vloZené mapé 7 plivodnich
praci, z nichZ 6 je vénovdno geologii, geochemii, petrologii
a geochronologii riznych regiondlnégeologickych jednotek
Ceského masivu a Zapadnich Karpat, ve zbylém piispévku
je diskutovana role faktort ovliviiujicich metamorfni trans—
formace.

Price Gorochova et al. ,Relaxaéni metamorféza jako
faktor strukturni a materidlové transformace hornin” se
zabyvd U-Pb, Rb-Sr a K-Ar systematikou metamorfova—
nych hornin saského granulitového pohoii. Na zdkladg
vysledki geochronologického studia a dosavadnich petro—
logicko-strukturnich poznatkti definuji autofi tii hlavni
metamorfni stadia vyvoje granuliti:

1. Vysokotlakou metamorfézu v granulitové facii, probi—
hajici pred 470 — 450 mil lety.

2. Stredné tlakovou granulit—facidlni metamorfézu spod—
nokarbonského stari (355 — 345 mil let).

3. Nizkotlakou metamorfézu v amfibolitové facii (345 — 320

mil let).

Vysledky geochronologického studia nepotvrdily pied-
stavy o kadomském stdri granulit-facidlni metamorfézy
(Neumann 1974, Werner 1981) a jsou a% na rozdilné stai{
druhého stadia granulitové metamorfézy v souladu s geolo—
gickymi modely Watznauera et al. 1971, Watznauera 1979,
Webera a Behra 1983.

Z metodického hlediska je zajimavé, Ze izotopicky
systém U-Pb, na rozdil od Rb-Sr a K-Ar, nebyl jiZ pozna-
mendn retrogresi v amfibolitové facii a indikuje tedy jen
starsi fdze vyvoje granulitd, zatimco zbylé dvé metody
zaznamendvaji jen dvé mladsi fize vyvoje granulitii.

7 hlediska prezentace vysledk( je nedostatkem, Ze
vysledky U-Pb metody nejsou zndzornény graficky, ale jen
formou tabulky.

Pokud jde o vyvoj evropskych variscid zlistdvd nejed—
noznacnd zejména interpretace prvni uddlosti — vysokotla—
ké metamorfézy v granulitové facii. Jiné prace interpretuji
data spadajici tasové do intervalu ordovik - silur jako std#i
magmatické krystalizace protolitu granuliti (Gebauer —
Griinenfelder 1979, Gebauer et al. 1981).

Prispévek Leonova a Kozucharovové ,Relaxaéni meta—
morféza jako faktor strukturni a materidlové transformace
hornin” ma teoreticky diskusni charakter. Zabyv4 se pod-
statou metamorfnich piemén, zvlasté rozdily mezi premé—
nami energeticky zdvislymi na PT- podminkdch a zménami
mineralogie a struktur hornin deformovanych mechanis—
mem plastického toku, které jsou ¥izeny energii uvoliio—

RECENZE

vanou pfi pFechodu hornin z napjatého stavu (relaxaéni
metamorféza).

Autoti dochdzeji k zdvéru, Ze orientované napéti nemiize
byt povaZovdno za nezdvisly faktor minerdlni transformace,
ale heterogenni napétové pole predisponuje pozdgjsi 1at—
kovou transformaci horniny. Energie nastiddand v horniné
béhem deformace plastickym tokem vyznamné ovliviiuje
chemickou reaktivitu horninového prostfedi, stimuluje
pfimo chemické reakce, a tedy i materidlovou transformaci.

Prdce se zabyva z trochu jiného pohledu problémem
heterogenni deformace a blastézou minerdl, tedy proble—
matikou, ktera je intenzivné diskutovdna v anglosaské lite—
ratui'e (Lister — Snoke 1981, Bell — Rubenach 1983, 1986
aj.). Je viak zatiZena p¥ilis jednostrannym pohledem, napi.
role fluidni faze pfi ldtkové transformaci, kterd je v téchto
procesech jednim z nejvyznamnéjdich faktort, neni v praci
viibec uvazovdna. Argumentace je vedena v piili obecné
roviné (nékdy pouze terminologické), chybi vice presvédéivé
faktické dokumentace. Z hlediska dne&nich poznatkii
nepiindsi prdce Zddné pfevratné novinky, zvlasté uplynula—
li od jejiho ptedloZeni jiz tak dlouh4 doba.

V pfispévku M. Palivcové et al. ,,fh’éansky granit a jeho
oceldrni a ovoidalni mafické uzavieniny” autorky podrobné
petrograficky a geochemicky charakterizuji #iéansky granit
a interpretuji jej jako mélce podpovrchové subvulkanické
téleso ringového charakteru. V&tsinou porfyricky monzo—
granit m4 alkalicky trend, mafické uzavieniny maji afinitu
k durbachitickym hornindam SCP., Uzavieniny, které jsou
podrobné petrograficky a geochemicky charakterizovdny,
jsou interpretovdny jako produkty vulkanické &innosti
prredchdzejici intruzi granitu, coz je dokldddno uzavieni—
nami ocellarnich kfement a leukokratnich lithickych
ulomki, které byly zachyceny pii vystupu magmatu. Zdro—
veri vBak autorky pFipoudtéji i moZné jiné interpretace
téchto struktur.

Geochemické studium uzavienin ukdzalo na kompliko—-
vany vicefdzovy vyvoj télesa Fi¢anského granitu a jeho
édstecnou rekrystalizaci. Dalsi studium mafickych uzavie—
nin v durbachitickych hornindch SCP se jevi jako piinosné
zejména z hlediska geneze stfedodeského plutonu.

Clanek E. Poubové a A. Sokola #Petrologie a geochemie
hornin metaofiolitové asociace ve staroméstském krysta—
liniku” poddv4 genetickou charakteristiku metamorfova-—
nych magmatitii — ultrabazik, metagaber a jejich kyselych
derivdtli — metakeratofyri, zastoupenych ve staromést—
ském krystaliniku, a srovndva je s bazickymi a jinymi
vyvielymi horninami vystupujicimi v zdbfezském a
novoméstském krystaliniku.

Metavulkanity staroméstského krystalinika predstavuji
geochemicky ekvivalenty tholeiitickych a pfechodnich
bazalta stfedoocednskych hibetii a ostrovnich obloukd. Od
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metavulkaniti vystupujicich v zdbieiském a novomést—
ském krystaliniku se 1i5i zejména pFitomnosti ultrabazic—
kych a Mg-hohatych piechodnich hornin a déle odchylneu
petrogenezi metabazitii, kterd je pravdépodobné odrazem
razného paleotektonického prostiedi jejich vaniku. Horniny
tonalitového sloZeni povazuji autofi ve shodé se Skacelem
(1981) za nejmladi intruzivni &len, ktery intrudoval do
vulkanosedimentérniho komplexu béhem variské oroge—
neze. '

Hodnota novych geochemickych dat, kterou price
piindsi, je silné poznamendna nevérohodnosti analytickych
udajt o sloZeni amfiboltt z mikrosondy (Fe,O, vidy pievy-
Suje FeO), neni uvedeno, jak bylo zjisténo Fe,0,, pokud
nedoslo k zdméné s FeO. V textu i vysvétlivkdch k obr. 2
chybi jakdkoliv zminka o tom, jaké typy amfibolu jsou
zastoupeny. Spise nez primérné hodnoty by mély byt uvd—
dény hodnoty konkrétnich vzorka. Pro nezasviéceného
ttendre se miize zdat formulace zdveérd, zejména téch, které
se tykaji kyselych hornin, nep#ili§ jasnd. Ke slabifm
strankdm prdce pat¥i i zasazeni vysledkii geochemického
studia do geologického rdmce.

Clanck J. Weisse ,Relikty ocednské kiry v kontinentdlni
litosféie Ceskoslovenska” se zabyvd charakteristikou a
¢lenénim reliktf ocednské kiiry zabudovanych v kontinen—
talni litosféfe Ceského masivu a Zdpadnich Karpat.

Vyskyty reliktt ocednské kiry déli autor na horninové
komplexy nélezejici ofiolitové acociaci (Maridnské Ldzné,
Letovice, staroméstské pdsmo), na vyskyty pat¥ici nekom—
pletni ofiolitové asociaci — (eklogity meldanubika a kutno—
horského krystalinika) a na ultrabazické az bazické inkluze
vmigmatitech a ruldch moldanubika, kutnohorského krys-
talinika a gabroidni intruze na zdpadni Moravé a v bruno—
vistuliku. V Zdpadnich Karpatech se zbytky ofiolitovych
sekvenci vyskytuji jen v gemeridech a pienidech.

Z hlediska moderniho pohledu na roli ultrabazickych a
bazickych hornin ve vyvoji orogenti je &éldnek jiz znaénd
zastaraly, promitaji se v ném jiZ opusténé predstavy o vazbé

ultrabazik na hlubinné zlomy. Chybéji jakdkoliv termo—
barometrickd a geochronologick4 data. Dile je préce pozna—
mendna nevyvédzenosti a neiiplnosti. Podrobné jsou probrd—
ny jen vyskyty v moravské vétvi moldanubika a ve svra—
teckém krystaliniku, idaje z jinych oblasti chybéji zcela,
nebo se omezuji jen na konstatovani piitomnosti. Neni
vinou autora, Ze od doby pfedloZeni manuskriptu p¥ibyla
novd geochronologickd data, kterd podstatné méni pohled
napf. na geologickou pozici maridnskolézetiského komple—
xu. Préce je celkové piilis deskriptivni, bez bliziiho vysvét—
leni postaveni a role bazickych a ultrabazickych masivii ve
vyvoji variseid.

Prdce V. Zoubka ,Pozice brunovistulika v geologické
struktufe Evropy” se zabyvd postavenim brunovistulika
(Brunie) zejména ve vztahu k Ceskému masivu a vycho-
doevropské platformé, ke které jej v posledni dobé nékteti
autori zafali fadit. Autor pFedklddd presvédéivé argumenty
proti fazeni brunovistulika k vychodoevropské platforme.
Brunovistulikum charakterizuje jako souédst kadomské
mobilni zény, lemujici vychoevropskou platformu, jez byla
béhem variské orogeneze zahrnuta do stavby Ceského
masivu.

Cléanek predstavuje dosud nejucelengjsi syntézu zaby-
vajici se geologickymi, paleogeografickymi, geotektonic—
kymi a paleogeografickymi aspekty vyvoje brunovistulika
v rdmci vyvoje Ceského masivu a celé vychodoevropské
platformy. Shrnuje velice piehledné a logicky vedkera
dostupnd data i koncepce, z nich# vyvstavd jasny scéndi
geologického vyvoje a vztah vyse uvedenych jednotek.
NejslabSim mistem koncepce je nedostek spolehlivych
radiometrickych dat, kterd by dolozila autorem pied-
poklddané grenvillské metamorfni vrasnéni horninovych
komplexit moldanubika. Dalsim diskutabilnim bodem
piedloZené koncepce je piedpoklddané rifejské staii pestré
neritické facie Misate (1963), vystupujici v mordvnich
piikrovech a silesiku,

Vdclav Kachlik
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M. Kucera: Sponge spicules from the Lower Devonian... (P1. I)

1, 2 - Octactine spicules type B; fig. 1a — pkD-86, 375x, fig. 1b - dtto, another view, fig. 2, pkD-7, 240x. 3 - Triactine spicule; fig.
3a, pkD-2, 240x, fig. 8b, dtto, another view (note the fourth ray). 4-8 — Octactine spicules type A; fig. 4, pkD-4, 240x, fig. 5,
pkD-11,110x, fig. 6, pkD-5, 240x, fig. 7, pkO-1, 175x, fig. 8, pkD-9, 140x

SEM micrographs by M. Kutera and D. Kasan
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M. Kucera: Sponge spicules from the Lower Devonian... (P1. 1)

1-3 - Dichodiaenes type A; fig. 1, pkC-1, 230x, fig. 2, pkC-8, 250x, fig. 3, pkC-3, 230x. 4-10 - Dichodiaenes type B; fig. 4, pkC-
11, 150, fig. 5, pkC-5, 140x, fig. 6, pkC-9, 140x, fig. 7, variaty b), pkB-5, 230x, fig. 8, variaty ¢), pkO-3, 230x, fig. 9, variaty a),
pkO-2, 210x, fig. 10, variaty ¢), pkA-8, 320x

SEM micrographs by M. Kuéera and D. Kasan



