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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 al'! 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 Podoli~ (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. Un.doubtedly 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 occur 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 Tra.unkammen (pI. 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 (pI. 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 ~urope (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
(pIs 21 and 22)

Material. - Several hundred various sections of gyrogonites in thin
sections of limestones. The maximal abundance - about 2 sections per
10 mm2 of rock surface. In the lower limestone beds they are well preser
ved, in the upper ones they are highly corroded.

Dimensions in ~lm:

145 -189
usually 169

transversal
220- 300

usually 250

longitudinal
280

height of oospore

300
152-206

usually 169
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 51
diameter of apical opening 34
length of apical channel 34 - 85, average 51
number of spiral cells 8

height of gyrogonite
together with neck
width of oospore

width of gyrogonite

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 ~Lm). 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 (pI. 21: 4), whereas the weakly cal
cified - gyrogonite with cellular furrows and intercellular ridges (pI. 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
CllS 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 l~gnie Charophyta z dewollSkich

osad6w Spitsbergenu i oznaczono je gatunkowo na podstawie przekroj6w w plyt

kach cienkich. Pr6by pobrano z wapieni zaliczanych do Emsu, stanowiCjcych srod-
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kOWq cz~se Formacji Marietoppen (Birkenmajer 1964, Friend, Heintz & Moody

-Stuart 1966). Zawarte W nich Trochiliscaceae nalezq do najstarszych znanych

Charophyta. Wyst~pujq one W osadach stanowiqcych ez~se ciqglego cyklu sedymen

tacyjnego. Zaczyna si~ on osadami sr6dlqdowych jezior i rzek, nast~pnie stopniowo

przewazajq osady w~glanowe stale pogl~biajqcego si~ zbiornika. Cykl ten koiiczq osa

dy ilaste, zawierajqce maIze morskie, kt6re wskazujq na powstanie polqczenia

z otwartym morzem (Birkenmajer op. cit.). Znalezienie Trochiliscaceae w slodko

wodnych lub brakicznych osadach dewoiiskich Spitsbergenu potwierdza slusznose

koncepcji podobieiistwa srodowisk kopalnych' i .dzisiejszych Charophyta (Croft

1952). Obecnose bardzo dobrze zachowanych l~gni Charophyta w dolnych warstwach

wiipieni wskazuje na aut~chtonicznq lub' prawie autochtonicznq pozycj~ tych >l~gni

i potwierdza slusznose poglqdu Birkenmajera (op. cit.) 0 plytkowodnych warunkach

sedymentacji wapieni. GI~bokose zbiornika w strefie sedymentacji wapieni z Traun

kammen wynosila okolo kilkunastu lub moze kilkudziesi~ciu metr6w. Szereg obser

wacji wskazuje na pogl~bianie si~ zbiornika w trakcie sedymentacji Formacji

Marietoppen, kt6re spowodowalo odsuwanie si~ strefy zycia Charophyta poza r~jon

sedymentacji wapieni z Traunkammen. Bye moze tym mozna objasnie zmniejszenie

si~ ilosci l~gni w wyzszych warstwach profilu i ich wzrastajqce skorodowanie. De
woiiskie osady Spitsbergenu korelowane Sq na podstawie ostrakoderm6w i wy

ksztalcenia litologicznego z podobnymi osadami Europy i Ameryki P6lnocnej (Friend,

Heintz & Moody-Stuart op. cit., Halstead & Turner 1973, Dineley & Loeffler 1976).

Podobne rozmieszczenie Trochiliscaceae jak i niekt6rych rodzaj6w ostrakoderm6w

w osadach dewoiiskich Europy, Ameryki P6lnocnej i Spitsbergenu jest jeszcze jed

nym potwierdzeniem jednosci swiata organicznego tych obszar6w w dewonie.

PhlillAP,lJ; M. BPOHA

TROCHILISCUS (EUTROCHILISCUS) CF. BULBIFORMIS KARPINSKY

(XAPO<I>J1TbI) ,D;EBOHCKJ1X J13BECTHfIKOB TPAYHKAMMEHA,

IIIIIJ1IJ;BEPrEH

Pe3'/{'.M.e

B HacToH~ei1 CTaThe BnepBhle OnYlCaHhI OOrOHYIYI Charophyta AeBOHCKYlX OTJIO

2KeHYlH IIInm~6epreHa, a TaK2Ke 6hIJI onpe,lJ;eJIeH Y1X BI1,lJ; Ha oCHoBe pa3pe3a B lllJIYlCpe.

IIpo6a 6hIJIa oTo6paHa B Y13BeCTHHKax, KOTophle OTHOCHTCH K 3MCy 11 HBJIHIOTCH

QeHTpaJIhHoH 'laCThIO <I>opMaQYIYI MapYieTOnneH (Birkenmajer 1964; Friend, Heintz
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& Moody-Stuart 1966). CO,l\ep:lKall.\UeCH B HHX TpOXUJIUCKH npuHa,l\JIe:lKaT K caMbIM

,l\peBHuM xapo<puTaM. OHU BbIcTynaIOT B OTJIO:lKeHUHX, KOTopble HBJIHIOTCH 'IaCTbIO

nOCTOHHHoro ce.ZJ;uMeHTaU;HoHHoro U;UKJIa. OH Ha'iUHaeTCH OTJIO:lKeHUHMU o3ep U peK

u;eHTpaJIbHotf 'iaCTH MaTepuKa, a 3aTeM HaQUHaIOT nOCTeneHHO npeo6JIa,l\aTb U3BeCTHH

KOBbIe OTJlO:lKeHUH nOCTOHHO onycKaIOll.\erOCH ,l\Ha 6accetfHa. 3TOT U;UKJI KOHb'iaeTCH

rJIUHHCTbIMU OTJIO:lKeHUHMU, KOTopbIe CO,l\ep:lKaT MopCKHe nJIaCTUH'iaTO:lKa6epHble,

YKa3bIBaIOll.\ue Ha HaJIU'iUe CBH3U C OTKPbITbIM MopeM (Birke~mayer CM. BbIIIIe). 06

Hapy:lKeHUe TpOXHJIUCKOB B npeCHOBO,l\HbIX H COJIOHOBaTOBO,l\HbIX OTJIO:lKeHHHX ,l\eBOHa

IIInuTu;6opreHa nO,l\TBep:lK,l\aIOT npaBHJIbHOCTb KOHu;enU;HH CXO,l\CTBa cpe,l\ HCKonae

MbIX H COBpeMeHHbIX xapo<pHToB (Croft 1952). IIpucyTcTBHe XOpOIIIO coxpaHHBIIIHxCH

ooroHHtf xapo<pHToB B HH:lKHHX CJIOHX H3BeCTHHKa YKa3bIBaeT Ha aBToxToHHbitf HJIH

:lKe nO'iTH aBTOXToHHbItf xapaKTep 3THX ooroHHtf H nO,l\TBep:lK,l\aeT npaBHJIbHOCTb

TO'iKH 3peHHH BHPK~HMaepa (CM. BblIIIe) 0 MeJIKOBO,l\HbIX yCJIOBHHX Ce,l\HMeHTaU;HH

3THX H3BeCTHHKOB. rJIy6HHa 6accetfHa B 30He Ce,l\HMeHTaU;HH H3BeCTHHKOB TpayHKaM

MeHa COCTaBJIHJIa HeCKOJIbKO COTeH HJIH :lKe MO:lKeT 6bITb HeCKOJIbKO ,l\eCHTKOB MeTpOBo

PH,l\ Ha6JIIO,l\eHHM yKa3bIBaeT, 'iTO BO BpeMH ce,l\UMeHTaU;HH <I>opMaU;HH MapHeTonneH

npOHCXO,l\HJIO onycKaHHe ,l\Ha 6accei1Ha, KOTopoe npHBeJIO K pacIIIHpeHHIO 30HbI cYll.\e

CTBOBaHHH xapO<pHTOB :m patfoH Ce,l\HMeHTaU;HH H3BeCTHHKOB TpayHKaMMeHa. MO:lKeT

6bITb, 3THM MO:lKHO 06'bHCHHTb YMeHbIIIeHHe KOJIH'ieCTBa ooroHHtf B BepxHHx CJIOHX

npo<pHJIH H HX YBeJIH'iHBaIOll.\YIOCH KOpp03HIO. ,!l;eBoHcKHe OTJIO:lKeHHH IIInHu;6epreHa

CKOppeJIHpOBaHbI Ha OCHOBe OCTpaKO,l\epMOB H JIHTOJIOrHH nO,l\06HbIX OTJIO:lKeHHM

EBponbI H CeBepHotf AMepHKH (Friend, Heintz & Moody-Stuart 1966; Halstead &

Turner 1973; Dineley & Loeffler 1976). I10,l\06HOe pacnpe,l\eJIeHHe TpOXHJIHCKOB, a TaK

:lKe HeKoTopbIX PO,l\OB oCTpaKO,l\epMOB B OTJIO:lKeHHHX ,l\eBOHa EBponbI, CeBepHotf

AMepHKH H IIInHu;6epreHa -ell.\e pa3 HBJIHeTc';I nO,l\TBep:lK,l\eHHeM e,l\HHCTBa OpraHH'ie

CKoro MHpa nl1x TeppHTopHM B ,l\eBoHe.

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 gyrogoniteso ZPAL AL. IV/2,2,1 Tko

4 - 9. Transversal sections of gyrogonites close to equatorial section. Different degree

of calcification and corrosion is to be seen. ZPAL AI. IV/2,2,3,9,1,9, Tk.

X 140
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Plate 22

Trochiliscus (Eutrochiliscus) d. bulbiformis Karpinsky, 1906
1 - 2. Transversal sections of the neck near the apex of gyrogonites. ZPAL AI.

IV/l,2, Tk.
3-4. Transversal sections at the base of gyrogonites. ZPAL AI. IV/3,3, Tk.
6 - 9. Various sections to tangent to the surface of the gurogonites. ZPAL AI.

IV/2,3,2,2, Tk.
X 140
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