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Conodonts of late Early Ordovician age (late Canadian, early
middle Arenigian) are identified from the Danmarks Fjord
Member of the Wandel Valley Formation at its type locality
near the head of Danmark Fjord, eastern North Greenland.
The identifications confirm recent suggestions of an Early Or
dovician age for the member made on lithostratigraphic
grounds, and refute earlier opinions that the dolomite was
probably of Early Cambrian age.
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The name Danmarks Fjord Dolomite was introduced by Frankl (1955) for thin sequences
of carbonates occurring at Kap Holbæk, near the head of Danmark Fjord (the former Dan
marks Fjord), and at Sæfaxi Elv in Kronprins Christian Land (fig. 1). Frankl's description
was apparently based on his own field work in Kronprins Christian Land and on observa
tions made by Adams & Cowie (1953) at Kap Holbæk. The latter authors had previously re
cognised the dolomite as the un-named basal unit of a thick Ordovician-Silurian carbonate
sequence to which they gave the name Centrum Limestone (use of this embracive term has
subsequently been abandoned, see Peel et al., 1981).

Recently, Peel et al. (1981) confirmed the practice prevalent in earlier publications (e.g.
Cowie, 1961, 1971) and designated Kap Holbæk as the type locality for the dolomite.

The Danmarks Fjord Dolomite was originally thought to be of Ordovician age (Adams &
Cowie, 1953; Frankl, 1955), although subsequent publications by Cowie (1961, 1971),
Dawes (1976), Christie & Peel (1977), Poulsen (1978) and O'Connor (1979) have presumed
an Early Cambrian age. However, field work in 1979 and 1980 organised by the Geological
Survey of Greenland, as part of the 'North Greenland Project 1978-1980', suggested that the
Danmark~Fjord Dolomite merely represented the lowest beds of the Wandel Valley Forma
tion of Early-Middle Ordovician age (Peel, 1980; Peel et al., 1981). The Danmarks Fjord
Dolomite was therefore no longer considered to be a formation, as was implicit in previous
publications, but only a member within the Wandel Valley Formation.

The Danmarks Fjord Member, as the unit is now known (Peel et al., 1981), has not
yielded stratigraphically useful macrofossils, but conodonts have been recovered from sam
ples cOllected in 1980 at Kap Holbæk and from coastal exposures in Kronprins Christian
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Fig. 1. The Danmark Fjord region of eastern North Greenland. Col1ection localities are marked with
stars. The stippled line indicates the margin of permanent ice caps.

Land, immediately across Danmark Fjord (figs 1, 2). The conodonts indicate a late Eariy
Ordovician age (late Canadian, eariy-middle Arenigian), confirming the recent age reas
signment made on lithostratigraphic grounds by Peel et al. (1981).

Danmarks Fjord Member

This 10-12 m thick basal member of the Wandel Valley Formation has a sharp, erosional
contact with the underiying Kap Holbæk Formation. The Kap HOlbæk Formation has re-
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Fig. 2. Vie\\' from Kap Holbæk (forcground) dawn Danmark Fjord, looking north-cast. Collcclion 10

calitics arc indicatcd by stars. Cliffs south af the prominent cast-wcst fault (FF) an Kap Holbæk are
t'ofmcd by carbon aies af the Wandel Valley Form:1tion (WV), ovcrlying the lale Prolcrozoic Kap

Holb:d Formation (KH). I'v1iddle and Upper Ordovician carbonates of Lhe lJørglum River Formation
form Ihe norlhern haH af the prornoIltory. Cliffs along the eoast af Kronprins Christian Land (right af

phoLOgraph) are cornposcd af tbe \Vandel Valley Formation. The scqucncc inland af the \Vandcl Valley

Formation consists af Ordovician and Silurian carbonalCS rcpcatcd by thrusting.

centi)' beeo correlated with the lithologicaJly ve ry similar Lower Cambrian Buen Formation
af Pcary Land (Peel, 1982), but study af acritarchs by G. Villa] (Lund) suggests a Pro
terozaic age (Peel, 1985). The junetioll is inrerpreted ns a major unconformily (Peel,
1979, 1980; reel et al., 1981) \.vith the thick. Lower-Upper Cambrian sequences kllown in
Peary Land to the north-west (Incson & Peel, 1980) having becn ovcrstcpped by the trans
gressive Ordovician Walldel Valley Formation. In general terms, lhe Danmarks Fjord Mem
ber is a brown wcathcring, grcy to dark grcy dolomitc with undulating laminar ur Icnticular
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bedding. The laminated horizons often show small, domed stromatolites. Black cherts are
common and thin beds of intraformational conglomerate and oolite occur throughout the
member.

At Kap Holbæk the Danmarks Fjord Member is very clearly differentiated from the im
mediately overlying grey weathering limestones of the Amdrup Member of the Wandel Val
ley Formation, but the junction is transitional in the coastal sections across Danmark Fjord
(fig. 1). In Valdemar Gliickstadt Land to the north (fig. l), a thin (5-8 m) prominent paIe
weathering dolomite with cherts is present between Lower Cambrian clastics of the Buen
Formation and dark fossiliferous carbonates of the Wandel Valley Formation. This paIe unit,
included within the latter formation by Peel (1979, fig. 31), is tentatively correlated with the
Danmarks Fjord Member. Christie & Peel (1977) recognised a tripartite subdivision of the
Wandel Valley Formation in its type area in the Børglum Elv region of Peary Land, as is also
the case in Kronprins Christian Land (Peel et al., 1981). No correlation is attempted, how
ever, between the three members in each of the respective areas.

Previous discussion concerning the age and correlation of the Danmarks Fjord Member
was summarised by Peel et al. (1981). Suggested correlations with the Brønlund Fjord For
mation (Cowie, 1961, 1971; Dawes, 1976; Christie & Peel, 1977), the Portfjeld Formation
and the Buen Formation (Poulsen, 1978; O'Connor, 1979; see also Peel, 1979) of Peary
Land, all of early Cambrian age, were discounted. The member was referred to the Wandel
Valley Formation and concluded to be of late Canadian (late Early Ordovician) age. A simi
lar age assignment is perhaps implicit in the stratigraphic scheme employed by Adams &
Cowie (1953) and it is ironic that despite later general agreement of a Cambrian age, the
present conodont age determinations confirm this original supposition. Frankl (1955) noted
the close relationship between the Danmarks Fjord Member and the overlying late Cana
dian carbonates reported by Adams & Cowie (1953) and in consequence suggested an early
Canadian (early Early Ordovician) age.

Derivation of samples

Five samples were processed by standard techniques of acetic acid digestion and brom
oform density separation in the Micropalaeontology Unit, Department of Geology, Notting
ham University.

GGU samples 274929,274932 and 274933 were collected by J. R. Ineson and J. S. Peel on
the western side of the Kap Holbæk peninsula (fig. 1). GGU samples 274914 and 274915
were also collected by Ineson and Peel but in Kronprins Christian Land, in the banks of a
stream flowing north-westward into Danmark Fjord (fig. 1).

Conodont faunas

Preliminary identifications f;~)lI! the four fossiliferous samples are shown in Table 1. Glyp
toconus quadraplicatus (Branson & Mehl, 1933) is by far the dominant species (fig. 3A). The
quadricostate and tricostate forms are both present and the transition between the two noted
by Kennedy (1980) and Ethington & Clark (1982) is also evident. The costae and intermedi
ate grooves vary from being very weakly to strongly developed and a few of the specimens
resemble the 'gargantuan' morphotype illustrated by Kennedy (1980, PI. 1, fig. 45). G.
quadraplicatus ranges from the G. quadraplicatus/Scolopodus aff. S. rex Interval to the Ju-
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Juble /. ConoJonls from {!Ie Danmarks fjord Manbel'

GGU No. 274929 274933 274914 274915

l::lIcl/{{/"Orlus jJarallelus (Rranson & :VIehi)

GIYPfOCOlIlIS fjuadraplicollls (Branson & :vlehl)

SC(llIdodllS jurnishi Li!ld~lr6rn set/sil
Elhingloll & Clark

UlricJwdilJu abf/orll1alis (l:3ranson & Mchl)
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Fig. 3. Lower Ordovician conodonts frOI11 llle Danmarks Fjord Membcr. All specimens except G/yp/o

COf/US quadraplicofUs arc from GGU 274929. G. quadraplicarus is from GGU 274915. A. GlypfOCOlf(lS

quariraplicarus (Branson & I\"kllt), MGUH 17.099, x 85; B, 'Scandodus' fumlshi Lindstrom SCl/SlI Eth·

inglon & Clark, 1964, MGUH 17.100, x 80; C, Ellchawdu.\" paml/dus (Branson & Mchl), MGUH

17.IU1, x 60; D, UI,ic!lodillll abnornJalis (Branson & rvtehl) anterior vicw, MGUH 17.102, x 80; E, Ui·
richociinu tlbnomwlis (I3ranson & Mehl) lateral view. MGUI-I 17.103. x 100. MGUI-I refers to the type

collectian af the Geologica\ Museum, Copenhagen.
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modontus gananda/?Reutterodus andinus Interval in the conodont biostratigraphic scheme
of Ethington & Clark (1982, see fig. 3), erected in the Ibex area of Utah.

Eucharodus parallelus (Branson & Mehl, 1933) is a highly variable element (fig. 3C) with
a stratigraphic range from the Cordylodus intermedius Interval to the Microzarkodina [la
bellum/Tripodus laevis Interval of Ethington & Clark (1982). The element cross-section var
ies from subcircular to lenticular and the degree of recurvature is variable.

Specimens here assigned to Scandodus furnishi Lindstrom, 1955 sensu Ethington & Clark
(1964) (fig. 3B) bear a dose resemblance to those specimens figured as S. furnishi and Oisto
dus sp. aff.forceps by Ethington & Clark (1964, pI. 113, fig. 19; pI. 114, figs 9,11,12). These
specimens have subsequently been reasigned to Oistodus inaequalis Pander, 1856 by Ethin
gton & Clark (1982). O. inaequalis has been included as an element af Drepanoistodus (van
Wamel, 1974) and Paltodus (Lindstrom, 1977) but none af the associated elements af these
apparatuses have been recovered from Greenland. It is Iikely that this element belongs to a
new species. For the time being, however, it is considered preferable to retain it under the
name of the original description, although the element is not part of the apparatus of S. fur
nishi Lindstrom. The specimens of Ethington & Clark (1982) have a range from the Acodus
deltatus/Macerodus dianae Interval to the Protoprioniodus arandalJuanognathus jaanussoni
Interval.

The genus Ulrichodina (figs 3D, 3E) is a rare, yet characteristic, component of Early Or
dovician Midcontinent Province conodont faunas. The few specimens of Ulrichodina abnor
malis (Branson & Mehl, 1933) recorded by Ethington & Clark from the Ibex area occurred
in samples from the Acodus deltatus/Macerodus dianae Interval to the Jumudontus gananda/
?Reutterodus andinus Interval.

Conciusions

The canodont faunas recorded from the Danmarks Fjord Member of the Wandel Valley
Formation demonstrate condusively the Early Ordovician age of the unit, previously postu
lated an lithostratigraphic grounds (Peel, 1980; Peel et al., 1981). Taxa from four samples are
indicative of a generaliate Early Ordovician age.

One sample (GGU 274929) collected from near the base of the member yields species
which enable a more precise stratigraphic assignment. The species 'Oistodus' inaequalis and
Ulrichodina abnormalis together indicate a stratigraphic range from the Acodus deltatus/
Macerodus dianae Interval to the Protoprioniodus arandalJuanognathus jaanussoni Interval.
This corresponds to a range of F to K in the trilobite zones of Hintze (1951) which were also
established in the Ibex area. A late Canadian age (early to middle Arenigian) is inferred.

Conodonts have also been recovered from the lower part of the Wandel Valley Formation
in its type area in southern Peary Land, same 150 km north-west of Kap Holbæk (fig. 1).
The faunas there are more diverse, but the lowest samples in the Wandel Valley Formation
contain all the species recovered from the Danmarks Fjord Member.

Acknowledgernent. Figure 2 is reproduced with permission from the Geodætisk Institut, Copenhagen
(A495/79). Dr R. J. Aldridge commented on an early draft of the paper.
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