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TROCHILISCUS (EUTROCHILISCUS) CF. BULBIFORMIS KARPINSKY
(CHAROPHYTA) IN THE DEVONIAN LIMESTONE OF
TRAUNKAMMEN, SPITSBERGEN

Abstract .— The fossil Charophyta from the Devonian sediments of Spitsbergen are
here described for the first time and classified to the species rank on the basis of
thin sections.

INTRODUCTION

The material which is the basis for the present paper was collected
during the summer season of 1975 in Spitsbergen during the Paleonto-
logical Expedition of the Institute of Paleobiology, Polish Academy of
Sciences. The samples were taken from thick bedded limestones that
crop out on the northern slope of Traunkammen along the southern coast
of Hornsund (fig. 1). The rocks are greenish-grey to dark green or pinkish
limestones, and attain a thickeness of several hundred meters. They rest
on reddish-brown sandstones and are classified to the middle part of the
Marietoppen Formation (Birkenmajer 1964, fig. 7; Friend, Heintz & Moo-
dy-Stuart 1966). Bone fragments, possibly fish, are found in these limes-’
tones, especially at their lower portions. In the opinion of Birkenmajer
(op. cit.) the fish remains Monaspis hornsundi Heintz and Monaspis sp. and
abundant ostracods found in the Hornsundt massif during the years
1917 — 1919 come from an outcrop of the middle part of the Marietoppen
Formation. In thin sections gyrogonites of Trochiliscus and ostracod shells
are visible. The gyrogonites are most frequent in the lower beds (50 — 120
sections of gyrogonites in a thin section) less frequent in the upper beds
(one section in a thin section). Some intermediate beds did not contain
any sections of gyrogonites.

The Middle Part of the Marietoppen Formation is classified as the
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Emsian on the basis of fish remains, ostracods, lithology and general
geological position (Birkenmajer 1964, Table 1).

Limestone samples from Traunkammen and thin sections made of them
are stored in the Institute of Paleobiology, Polish Academy of Sciences
in Warszawa (abbreviated as ZPAL).
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Fig. 1. Location of fossil Charophyta (asterisk) at Traunkammen, Hornsud (B) in
’ Spitsbergen (A). :
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DISCUSSION

Trochiliscaceae belong to the oldest known Charophyta. The oldest
species Trochiliscus (Eutrochiliscus) podolicus Croft is known from the
Lower Devonian of Podolia (Croft 1952). Trochiliscaceae are also known
from the Middle and Upper Devonian of the Russian Platform (Samoilova
& Prinada 1966) and from the Tien-Shan (Pojarkov 1966). The gyrogonites
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of Trochiliscaceae have been also found in many localities in North Ame-
rica in Middle and Upper Devonian sediments and in the Lower Mississipp-
ian (Peck & Morales 1966).

Recent Charophyta constitute a small group of green algae and are
most frequent in fresh or brackish waters at depths of a few centimeters
down to 5 meters. The environment of the oldest fossil Charophyta has
not been explicitly defined. Undoubtedly they lived as they do to day in
shallow basins of weak hydrodynamics; salinity and communication of
the basins with the open sea is difficult to define (Karpinsky 1906; Croft
op. cit.; Maslov 1963; Peck & Morales op. cit.: Samoilova & Prinada op. cit.
and others), . '

In the area of Spitsbergen the Trochiliscaceae oecur in limestones that
are a part of a continuous sedimentation cycle that starts with sediments
of inland lakes, rivers and streams through calcareous sediments of a stea-
dily deepening basin. This cycle ends with sediments containing marine
pelecypods that may prove a connection with the open sea (Birkenmajer
1964: 62-65). Thus this is a new example of occurrence of Palaeozoic
Charophyta in fresh or brackish waters. This is an important factor in the
discussion about the character of the environment of Charophyta older
than the Jurassic (Peck & Morales op. cit.) which supports Croft’s (op.
cit.) ideas.

Presence of well preserved gyrogonites of Charophyta in the lower
limestone beds at Traunkammen (pl. 21: 2) suggests an autochtonous or
almost autochtonous position of those gyrogonites and confirms the opi-
nion of Birkenmajer (1964) about shallow water conditions of deposition
of those rocks. The depth of the basin was probably between ten to seve-
ral tens meters. Many observations suggest a deepening of the basin du-
ring the deposition of the Marietoppen Formation (Birkenmajer op. cit.)
that probably caused a shifting of the ecozone of Charophyta beyond the
depocenter of the limestones of Traunkammen. The decrease in number
of gyrogonites in the upper beds and their increasing degree of corrosion
may be possibly explained by the above factors (pl. 21: 7,9).

Trochiliscaceae are known to occur from the Lower Devonian up to
the Lower Carboniferous but their usefullness in stratigraphy of the De-
vonian system has not yet been established.

The Devonian sediments in Spitsbergen are divided on the basis of
their Ostracoderm content and lithology and correlated with similar se-
diments of Europe (Podolia, Estonia, Anglo-Welsh region) and of North
America (see Friend, Heintz & Moody-Stuart 1966; Halstead & Turner
1973; Dineley & Loeffler 1976). Similar distribution of Trochiliscaceae and
of some ostracoderm genera in the Devonian. sediments of Europe, North
America and Spitsbergen prove once more the paleofaunistic unity of
these regions during the Devonian.
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DESCRIPTION

Family Trochiliscaceae
Genus Trochiliscus Karpinsky, 1906
Subgenus Eutrochiliscus Croft, 1952
Trochiliscus (Eutrochiliscus) cf. bulbiormis Karpinsky, 1906
(pls 21 and 22)

Material. — Several hundred various sections of gyrogonites in thin
sections of limestones. The maximal abundance — about 2 sections per
10 mm?* of rock surface. In the lower limestone beds they are well preser-
ved, in the upper ones they are highly corroded.

Dimensions in pm:
longitudinal transversal
width of gyrogonite 280 220 — 300
usually 250

height of gyrogonite

together with neck 300

width of oospore 152 — 206 145 — 189
usually 169 usually 169

height of oospore 145 — 169

usually 152

thickness of gyrogonite wall (depending on the degree of calcification) 34 — 51, dia-
meter of the spiral at equator is similar to the wall thickness of the gyrogonite
diameter of basal opening 34 — 51, average 5l

diameter of apical opening 34

length of apical channel 34 — 85, average 51

number of spiral cells 8

Description. — Gyrogonite onion-shaped, consisting of 8 dextrally coiled spiral
cells. At the apex these cells form a neck with an apical pore. The cellular spirals
are separated by distinct sutures that are particularly well visible in transverse
sections. Large distance between the calcitic infilling of the oospore and the cellular
spirals sugests that a primary thick organic membrane must have once existed
(about 8 um). Spiral cells are most calcified on the oospore side thus making broad
calcitic half-moons protecting the oospore. The relief of gyrogonites depends on
the calcification degree of cellular spirals: completely calcified ones give gyrogonite
with cellular ridges and intercellualr furrows (pl. 21: 4), whereas the weakly cal-
cified — gyrogonite with cellular furrows and intercellular ridges (pl. 21: 8).

Remarks. — Lack of complete specimens and of possibility to observe their ex-
ternal morphology allows only a tentative assignment of gyrogonites here described
to Trochiliscus (Eutrochiliscus) bulbiformis Karpinsky. Basic taxonomic characters
such as shape of gyrogonites, sizes and number of spiral cells agree with the spe-
cies diagnosis (Karpinsky 1906). Of all known genera of Charophyta only Trochilis-
cus has gyrogonites with dextrally coiled spiral cells. The direction of convolutions
may be established in thicker sections by observing sections close to the apex or
to the base of the gyrogonites. By changing the microscope focus it was possible
also to determine whether a section was being viewed from the internal or exter-
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nal side of the gyrogonite. Following Grambast (1974) I retain the name Trochiliscus
although it is an younger synonym of Moellerina Ulrich, 1886.
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RYSZARD M. WRONA

TROCHILISCUS (EUTROCHILISCUS) CF. BULBIFORMIS KARPINSKY
(CHAROPHYTA) Z DEWONSKICH WAPIENI Z TRAUNKAMMEN, SPITSBERGEN

Streszczenie

Po raz pierwszy opisano w.niniejszej pracy legnie Charophyta z dewornskich
osadéw Spitsbergenu i oznaczono je gatunkowo na podstawie przekrojow w piyt-
kach cienkich. Préby pobrano z wapieni zaliczanych do Emsu, stanowigcych $rod-
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kowa cze§¢ Formacji Marietoppen (Birkenmajer 1964, Friend, He.intz'& Moody-
-Stuart 1966). Zawarte w nich Trochiliscaceaé nalezg do najstarszych znanych
Charophyta. Wystepujg one w osadach stanowigcych cze$§é cigglego cyklu sedymen-
tacyjnego. Zaczyna sie on osadami Srodlgdowych jezior i rzek, nastexﬁnie stopriiowd
przewazajg osady weglanowe stale poglebiajacego sie zbiornika. Cykl' ten konczg osa-
dy ilaste, zawierajace malze morskie, ktére wskazujg na powstanie polaczenia
z otwartym morzem (Birkenmajer op. cit.). Znalezienie Trochiliscaceae w stodko-
wodnych lub brakicznych osadach dewonskich Spitsbergenu potwierdza stuszno$é
koncepcji podobienstwa srodowisk kopalnych -i -dzisiejszych Charophyta (Croft
1952). Obecno$¢ bardzo dobrze zachowanych legni Charophyta w dolnych warstwach
wapieni wskazuje na autochtomczna lub prawie autochtomczna pozycje tych legm
i potwierdza stuszno$é pogladu Birkenmajera (op. cit.) o ptytkowodnych warunkach
sedymentacji wapieni. Gleboko$§¢ zbiornika w strefie sedymentacji wapieni z Traun-
kammen wynosila okolo kilkunastu lub moze kilkudziesieciu metréw. Szereg obser-
wacji wskazuje na poglebianie sie zbiornika w trakcie sedymehtacji_ Formacji
Marietoppen, ktére spowodowalo odsuwanie sie strefy zycia Charophyta poza rejon
sedymentacji wapieni z Traunkammen. Byé¢ moze tym mozna objasnié zmniejszenie
sie iloSci legni w wyziszych warstwach profilu i ich wzrastajgce skorodowanie. De-
wonskie osady Spitsbergénu korelowane sg na podstawie' ostrakoderméw i wy-
ksztalcenia litologicznego z podobnymi osadami Europy i Ameryki Pélnocnej (Friend,
~ Heintz & Moody-Stuart op. cit., Halstead & Turner 1973, Dineley‘ & Loeffler 1976).
Podobne rozmieszczenie Trochiliscaceae jak i niektérych rodzaj()w' ostrakoderméw
w osadach dewonskich Europy, Ameryki Pélnocnej i Spitsbergenu jest jeszcze jed-

nym potwierdzeniem jedno$ci $wiata organicznego tych obszaréw w dewonie.

PBEITAPA M. BPOHA

TROCHILISCUS (EUTROCHILISCUS) CF. BULBIFORMIS KARPINSKY
(XAPOPUTH]) JEBOHCKUX U3BECTHAKOB TPAYHKAMMEHA,
NI BEPTEH

Pe3ziome

B HacTofAIlEN cTaThe BNEpBhle onucaHbl ooroHuMM Charophyta peBOHCKUX OTJIO-
menmit IlInunbeprena, a Takxe ObLT ONpeneNéH UX BUJ Ha OCHOBE pa3pe3a B muamnde.
TIpoba Obwra oTo6paHa B M3BECTHAKAX, KOTOPBIE OTHOCATCA K SMCY M SABJAIOTCA

LEHTPAJBHOM YacTbio PopMaLUy Mapuemnnén (Birkenmajer 1964; Friend, Heintz
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& Moody-Stuart 1966). CopepxKaluyecd B HMX TPOXMJIMCKM MNPUMHAAJIEXAT K CaMbIM
ApeBHMM Xapogmram. OHM BLICTYNAIOT B OTJOXKEHWUAX, KOTOPbIE ABJIAIOTCH YacThIO
INOCTOAHHOIO CeAMMEHTaLMOHHOro nukiaa. OH HAUMHAETCA OTJIONKEHMAMMU 038D U PexR
HEeHTPaJMbHOM YacT MaTepPyUKa, a 3aTeM HAa4YMHAIOT INOCTEeNeHHO nNpeobiafarh M3BeCTHA-
KOBBIE OTJIOKEHWs IOCTOHHO OIyCKalollerocda AHa bacceiiHa. OTOT LMKJ KOHbLYaeTCH
IIMHMCTBIMY  OTJIOXKEHMAMM, KOTODble COAEpMAT MODPCKME IIJIACTMHYATOXabepHLIE,
YKa3bIBAWII¥e Ha HaJdu4yue CBA3M C OTKPLITBIM MODEM (Birkeqmayer cMm. Bbine). O6-
HapyXReHye TPOXMUIMCKOB B NIPECHOBOAHBIX M COJIOHOBATOBOAHBLIX OTJIOXKEHMAX HEBOHA
IInurudopreHa NOATBREPIKAAIOT NMPABUJBLHOCTL KOHIIENUMM CXOJACTBA CpeJ MCKOoIae-
MBLIX U COBpeMeHHBIX xapoduroB (Croft 1952). IIpucyrcTBiue XOpPOILUO COXPAaHMBIUMXCH
OOrOHMI Xapo(PUTOB B HUIKHMX CJIOAX U3BECTHAKA yKa3blBaeT Ha aBTOXTOHHBLIN MIN
K€ TMOYTM aBTOXTOHHEIN XapaKTep 3TUX OOTOHUIM U TMOATBEPXKJAAEeT MNPaBUJIbHOCTh
TOYKM 3PEHUA Bupxe.nmaepa {CM. BBIILIE) O MEJKOBOLHLIX YCJIOBUAX CEAUMEHTAUUU
9TUX U3BECTHAKOB. I'my6muHa 6acceliHa B 30HE ceAUMMEHTALMM M3BECTHAKOB TpayHKam-
MEHAa COCTaBJAJA HECKOJMBLKO COTEH MIIM Ke MOIKET ObIThb HECKOJIBKO JEeCATKOB METPOB.
Pan wabniogeHuit yKaswkIBaeT, 4To BO BpeMs ceAuMmMeHTaumyu dopmaumy MapueronmneH
ITPOMCXOAMJIIO ONNYCKaHMe RHA OacceitHa, KOTOpOe NMPMEENO K PaCIUMPEHUIO 30HEI Cyle-
CTBOBaHMUA XapoPUTOB 3a ParioH CEAMMEHTALMM U3BECTHAKOB TpayHkamMmeHa. Momxer
ObITh, 9TUM MOXXHO OGBACHUTL yYMEHBbLUEHUE KOJMYECTBA OOTOHMI B BEPXHUX CJIOAX
npohuias U UX yBeIMUYUBAWILYIOCA KOppPo3uw. HeBoHcKMe oTnoxenua LInuubepreHa
CKOPPEeNUPOBaHbl Ha OCHOBE OCTPAaKOAEPMOB M JMTOJOTMM TIOLOOHBIX OTJIOKEHMM
Epponsr 1 CeBepHoit AMmepuru (Friend, Heintz & Moody-Stuart 1966; Halstead &
Turner 1973; Dineley & Loeffler 1976). IlogoGHoe pacnpenesieHue TPOXUINUCKOB, & TaK-
2Ke HEKOTOPBLIX DPOJOB OCTPAKOAEPMOB B OTIOXKEHUAX AeBoHa Esponbl, CeBepHOM
Amepury n lInmubeprena ‘el pa3 ABJAETCA NMOATBEPIKAEHMEM €NMHCTBA OpraHiie-

CKOI'0 MUPAa STUX TEPPUTOPMIT B JeBOHe.

EXPLANATION OF THE PLATES

All specimens are from the Lower Devonian limestones of the Middle Part of the
Marietoppen Formation at Traunkammen along southern coast of Hornsund fjord,
Spitsbergen

Plate 21

Trochiliscus (Eutrochiliscus) cf. bulbiformis Karpinsky, 1906
1 —2. Longitudinal sections of gyrogonites. ZPAL AL. 1V/2,2,1 Tk.
4—9. Transversal sections of gyrogonites close to equatorial section. Different degree
of calcification and corrosion is to be seen. ZPAL Al. 1V/2,2,3,9,1,9, Tk.
X 140
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Plate 22

Trochiliscus (Eutrochiliscus) cf. bulbiformis Karpinsky, 1906
1 —2. Transversal sections of the neck near the apex of gyrogonites. ZPAL Al
1v/1,2, Tk.
3 —4. Transversal sections at the base of gyrogonites. ZPAL Al. 1V/3,3, Tk.
6 —9. Various sections to tangent to the surface of the gurogonites. ZPAL Al
1v/2,3,2,2, Tk.
X 140
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