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Summary: The belt of dark carbonaceous rocks (shale and meta-
morphic limestone) near Koberovy (Krkonose-Jizerské Mts. Crystalline
Complex) is historically considered a record of the Silurian marine
environment, due to the findings of poorly preserved but abundant
fossils. Prantl (1948) considered them to be graptolites and, based on
existing knowledge, classified the rocks as Silurian. Chlupac (e.g. 1989)
was of a similar opinion. However, later, the same author (Chlupac¢
1993) re-interpreted all the remnants of the fauna found as traces
of the activity of organisms, thus extending a possible stratigraphic
interpretation to virtually entire Phanerozoic.

Two different types of Koberovy fossils (two samples) were donated
to me by prof. Chlupéc shortly before his death. These are two plates
of graphitic calcareous shale, the metamorphism of which is revealed
on foliation planes (parallel to bedding) for example by the presence
of metamorphic minerals such as white mica (muscovite) and chlorite.

The first of these has almost straight to slightly curved “strings”
on the surface - probably the original bedding plane - in the left
part (oriented according to Fig. TA), which are dark under normal
light; however, surface minerals have a pronounced luster, therefore
under a particular illumination, the “strings” appear as light lines. The
width of the lines is almost constant, about 0.6 mm. Another group of
lines occurs in the centre of the sample. These show a“loop” pattern
which can be compared to the double “e”in cursive writing. The width
of these lines is around 0.6 mm again, with random fluctuations
to lower values. A similar and final biogenic structure is in the top
right of the Figure 1A. These are three semi-arcs, the estimated
half of which is missing on the sample, probably representing an
original 3-D spiral-like structure. Width of this structure is on average
slightly larger than the previous two structures: it reaches about
0.8-1.0mm.The second finding is preserved similarly: on the photograph
(Fig. 1B), reflected light is used to highlight the dark fossil on the
gray carbonaceous slate background. This sample contains four
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crescent-shaped segments, two in the “D” position and the remaining
two in the “C” position. The next segment has an irregular oval
shape and the last is a dashed line. The size of the structures is about
30mm.

Chlupac (1993) withdrew from the original opinion that these
poorly-preserved fossils are graptolites (Prantl 1948, Chlupac 1953).
Instead, he offered an interpretation that these were trace fossils.
However, we cannot agree with this view for following reasons:

1.Ichnofossils, which have a similar contour as the spiral structures
of the first finding, belong in particular to the ichnogenera Gordia
Emmons, 1844 and Spirodesmos Andree, 1920. These fossils are
surface grazing traces preserved in hyporelief or epirelief. Such
ichnofossils have a small conservation potential during regional
metamorphism, with movements and chemical transformations
on the foliation planes. No rich relief-ichnofauna has been found
in regional metamorphic rocks worldwide.

2. On the other hand, ichnofossils, which have the character of
full reliefs, can be preserved even in high-grade metamorphic rocks
(staurolite isograd in Jeseniky Mts., Chlupac 1987a). However, they
do not appear on the foliation planes, but are preserved within
the rigid beds (quartzite) and are usually best observed in vertical
fractures of the rock. The preservation of Gordia ichnofossil in
a sequence of rhythmically alternating layers of black calcareous
shales and graphitic crystalline limestones (sometimes dolomitic) is
hard to imagine. For instance, even in completely unmetamorphosed
rocks, surface ichnofossils and trace fossils of shallow tiers do not
tend to persist; the limestone environment is specific and largely
restrictive for the preservation of ichnofossils; see Savrda et al.
(2012).

3.The finding shown in Fig. 1C does not at all resemble ichnofossils
of bedding planes. Arches with adjoining areas up to 10 mm wide
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can be understood, for example, as unfavourably preserved cones
of orthocone nautiloids. Alternatively, this finding is somewhat
reminiscent of the vertical cross-section of middle tiers of ichnofossils
such as Thalassinoides, Palaeophycus, etc. (tubular burrows or complex
tube systems), with the proviso that they are large (estimated
diameter of the tunnels is nearly 20 mm). According to all macroscopic
evidence, however, we observe the bedding plane.

Our interpretation, given that the explanation of structures as
ichnofossils is extremely unlikely, is that the first case represents
relics of graptolites, namely the genus Spirograptus, Cyrtograptus,
and Testograptus.

If we accept this interpretation, we have a number of examples of
similarly preserved graptolites, for example in the Sedl¢any-Krasna
Hora Roof Pendant (Chlupac 1987b). There is even an example in the
Krkono3e-Jizera Crystalline Complex (near Ponikla; Horny 1964). The
second finding is possibly related to nautiloid shells, given that the

”

septa in the sheath correspond in shape and size to the “crescents
observable in the sample.

The over-cautious and, in my opinion, incorrect interpretation of
the Koberovy fossils (Chlupac 1993) brought about a “loosening” of
the stratigraphy of the Koberovy block (previously attributed by most
authors to the Silurian). We argue that the preservation of hyporeliefs
and epireliefs of traces in regional metamorphic rocks is unlikely.
We return to the opinion that part of the material found probably
belongs to graptolites. We understand the efforts of prof. Chlupac to
avoid uncertain statements. However, “degrading” the possible body
fossils to ichnofossils is not the right approach. Both categories are
independent and each has its own, not fully compatible informative
value (e.g., Crimes — Droser 1994) and their own conservation rules in
metamorphic rocks. Some poorly preserved paleontological findings
may be far more probably body fossils than ichnofossils, therefore
we have to reject the ichnofossil interpretation.

Pasmo tmavych sedimentarnich hornin (tmavé Sedé vap-
nité biidlice a metamorfované vapence) vychazejici dodnes
v opusténém, postupné zavazeném lomu u obce Koberovy
(krkonossko-jizerské krystalinikum; GPS: 50.63153N,
15.24306E) bylo od druhé poloviny 20. stoleti povazo-
vano za zaznam silurského motského prostiedi, vzhledem
k nalezim Spatn¢ zachovalych, ale hojnych zkamenélin.
Prantl (1948) je bez pochybnosti povazoval za graptolity
a podle dobovych znalosti na tomto zaklad¢ zatadil hor-
niny do siluru. V podobném duchu se k témto zjisténim
vyjadtil i Chlupa¢ (napt. 1953). Tentyz autor vSak pozdéji
(Chlupac 1993) nalezené zbytky fauny reinterpretoval jako
pravdépodobné stopy po ¢innosti organismil a rozsifil tak
moznou stratigrafickou interpretaci prakticky na celé fa-
nerozoikum, realné (vzhledem ke geologickému kontextu)
na spodni paleozoikum. Soucasné bylo silurské staii zpo-
chybnéno interpretaci radiometrickych dat z riiznych mist
krkonossko-jizerského krystalinika, ktera naznacuje (avsak
nedokazuje) kambrické staii studované oblasti (V. Kachlik,
pers. comm., 2022).

Material (obr. 1A-C)

Chlupac (1993) vyobrazil étytfi vzorky fosilii, resp. ich-
nofosilii z grafitickych vapnitych fylitt z lomu Koberovy.
Jedna se o vzorky €. p5008, p5009, p5014 a p5019. Podle
Chlupace (op. cit.) ,,despite of a strong similarity in shape
with the Silurian graptolite genera Cyrtograptus, Testo-
graptus etc., ... the absence of preserved thecae causes
a strong suspicion of ichnofossils*.

Dva dosud nevyobrazené a neinterpretované vzorky
z Koberov mi prof. Chlupa¢ vénoval kratce pred svou
smrti. Jedna se o dvé desky vapnitych grafitickych biidlic.
Prvni z nich ma na povrchu, ktery lze interpretovat jako
puvodni vrstevni plochu, v levé ¢asti (orientovano podle
obr. 1B) téméf rovné az mirné zakiivené ,,provazky®, které
jsou za normalniho osvétleni tmavé; povrchové mineraly
vSak maji vyrazny lesk a pfi vhodném osvétleni se ,,pro-
vazky* jevi jako svétlé linie. Sitka ¢ar je téméf konstantni,

cca 0,6 mm. Uprostied vzorku je dalsi skupina car; tentokrat
maji smyckovity vzor; lze je prirovnat k dvojitému psacimu
e Sitka t&chto linii je opét kolem 0,6 mm, s ndhodnym
kolisanim k niz$§im hodnotam. Posledni biogenni textura
je vpravo nahote. Jedna se o tfi piloblouky, jejichz odha-
dovana polovina na vzorku chybi — tedy se pravdépodobné
jedna o spirdlovitou strukturu, kterd dosedla na motské dno
a po kompakci ziistala zachovana dvourozmérné. Sika této
fosilie je v priméru o néco vétsi nez u predchozich dvou
struktur; dosahuje asi 0,8—1,0 mm.

Druhy nélez je zachovan obdobné; na fotografii
(obr. 1C) je zrcadlove se odrazejici svétlo pouzito ke zdi-
raznéni temnoty fosilie na pozadi Sedé vapnité bridlice.
Tento vzorek obsahuje Ctyfi segmenty ve tvaru ptilmésice,
dvakrat v poloze ,,D* a zbyvajici dva v poloze ,,C*. Dalsi
segment ma nepravidelny ovalny tvar a posledni je pieru-
Sovana cara. Velikost struktur je cca 30 mm.

Interpretace

Chlupac (1993) ustoupil od ptivodné vyslovené¢ho nazoru
(Chlupac 1953), ze se jedna z velké casti o Spatné zacho-
vané fosilie graptolittl, coz byl i nazor predchozi védecké
generace. Misto toho nabidl vyklad, ze se pravdépodobné
jedna o fosilni stopy. S timto ndzorem vSak nemizeme sou-
hlasit z nasledujicich divodi: 1. Ichnofosilie, které maji
podobny obrys jako spiralni struktury prvniho nalezu,
patii zejména k ichnorodiim Gordia Emmons, 1844 a Spi-
rodesmos Andree, 1920. Tyto ichnofosilie jsou povrchové
potravni stopy zachované v hyporeliéfu nebo epireliéfu.
Takové ichnofosilie maji maly fosiliza¢ni potencial v pii-
padé regionalni metamorfozy, kdy na prvnim misté dochazi
k pohybim a chemickym pfeméndm na mezivrstevnich
plochach. Celosvétoveé neexistuje nalez bohatého reliéfu-
-ichnofauny ze silnéji regionalné metamorfovanych hornin.
2. Naproti tomu ichnofosilie, které maji charakter plnych
reliéfli, mohou byt zachovany i ve velmi silné¢ metamor-
fovanych horninach (staurolitovd metamorfni izograda
v Jesenikach, Chlupa¢ 1987a, ale i Chlupac 1987b).
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Obr. 1. Pfedpokladané fosilie z grafitickych karbonatickych bfidlic v lomu u Koberov. Métitko je v centimetrech a milimetrech. Néalezy
prof. I. Chlupace z 90. let minulého stoleti. Foto L. Vachova. A, B: Utvary pfipominajici graptolity Cyrtograptus nebo Spirograptus.
A - fotografovéno v zrcadlové odrazeném svétle; B — protiotisk; fotografovano v alkoholu. Sbirky Narodniho muzea v Praze. C: Utvary
pripominajici pozlstatky ortokonnich nautiloidd. Fotografovano v alkoholu. Sbirky Narodniho muzea v Praze.

Fig. 1. Presumed fossils from graphitic carbonate shales in the quarry near Koberovy. The scale is in centimetres and millimetres. Findings
of prof. I. Chlupac from the 1990s. Photo by L. Vachova. A, B: Graptolite-like objects (?Cyrtograptus or ?Spirograptus). A — reflected light;
B - anti-fingerprint; in alcohol. Collections of the National Museum in Prague. C: Formations resembling the remains of orthoconic nautiloids.

In alcohol. Collections of the National Museum in Prague.

Nevyskytuji se v§ak na vrstevnatych plochach, nybrz jsou
zachovany uvniti desek nebo blokt horniny a obvykle je
1ze nejlépe pozorovat ve vertikalnich puklinach horniny.
Zachovani ichnofosilie Gordia v sledu rytmicky se stiida-
jicich ¢ernych vapnitych bfidlic a necistych krystalickych
vapencu je tézko predstavitelné. Mimochodem, i v na-
prosto nemetamorfovanych horninach nemaji povrchové
ichnofosilie a fosilni stopy mélkych pater (tiertt) tendenci
pretrvavat; vapencové prostiedi je specifické a do zna¢né
miry limitujici pro zachovani ichnofosilii; viz Savrda et al.
(2012). 3. Nalez na obr. 1C vlibec nepfipomind ichnofo-
silie vrstevnich ploch. Oblouky s navazujicimi plochami
do 8itky 10 mm Ize chépat napt. jako nepfiznivé zacho-
vané fezy skrz kuzely ortokonnich nautiloida, ale to je jen
jedna z mnoha moznosti. Podstatné je, ze tento nalez sice
ponékud pfipomina vertikalni prafezy stfednich vrstev
ichnofosilii typu Thalassinoides, Palaeophycus atd. (tru-

bicovita obytna doupata), ale s vyhradami, ze (1) jsou ne-
obvykle velké (odhadovany primér tuneld je témeét 20 mm)
a (2) podle makroskopickych diikazti pozorujeme vrstevni
plochu, nikoli fez k vrstevnatosti Sikmy nebo kolmy.
Interpretaci, vzhledem k tomu, ze vysvétleni struk-
tur jako ichnofosilii je krajné nepravdépodobné, je to, ze
v prvnim pfipad¢ jde o zbytky graptolitti, konkrétné nej-
pravdépodobnéji rodu Spirograptus, Cyrtograptus nebo
Testograptus. Piipustime-li tuto interpretaci, mame fadu
prikladi obdobné dochovanych graptolitt, napt. v paleo-
zoiku u Sedl¢an a Krasné Hory (Chlupac¢ 1987b), zejména
vSak existuje priklad i v samotném krkonoSsko-jizerském
krystaliniku (u Poniklé — Horny 1964). Druhy nalez s ma-
lou pravdépodobnosti souvisi se schrankami ortokonnich
nautiloidti (vzhledem k tomu, Ze piepazky ve schrance od-
povidaji tvarem a velikosti ,,mésickim* pozorovatelnym
ve vzorku); zde vSak panuje nejistota a dulezité je spise
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konstatovani, Ze druhy nalez nepfipomina fosilni stopy, a to
ani tunely postizené deformaci.

Zavér

Prili$ opatrna a dle zde prezentovaného nazoru nespravna
interpretace koberovskych zkamenélin (Chlupaé 1993)
prinesla potencialni ,,uvolnéni stratigrafie koberovského
pruhu grafitickych metamorfovanych hornin. Proti tomu
stavime tvrzeni, Ze zachovani hyporeliéfu a epireliéfii stop
v regionalné metamorfovanych horninach je nepravde-
podobné. Vracime se k nazoru, ze ¢ast nalezeného mate-
ridlu patfi pravdépodobné mezi graptolity. Chapeme snahu
prof. Chlupace vyhnout se nejistym tvrzenim. ,,Ponizovani*
télesnych fosilii na ichnofosilie v§ak neni spravny pfistup.
Obe¢ kategorie jsou nezavislé a kazda ma svou vlastni, ne
zcela kompatibilni informaéni hodnotu (napi. Crimes —
Droser 1994) a také vlastni pravidla zachovani v meta-
morfovanych horninach. Nékteré $patné dochované pale-
ontologické nalezy mohou byt spise télesnymi fosiliemi
nez ichnofosiliemi a z hlediska pravdépodobnosti musime
jejich interpretaci jako ichnofosilie s vyhradami odmitnout.

Podekovani. Za peclivou recenzi clanku dékuji doc. RNDr. Vic-
lavu Kachlikovi a doc. RNDr. Vaclavu Zieglerovi. Prace je
financovana Vyzkumnym planem Geologického tistavu AV CR,
¢ RVO 679 858 31.
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