Update of the seamless 1:500 000 scale geological map of
Greenland based on recent field work in the Wandel Sea Basin,

eastern North Greenland

Kristian Svennevig

Geological maps are core products of national geological
surveys and represent the sum of geological knowledge of
any given area. However, dedicated and extensive mapping
projects in the Arctic are mostly a thing of the past due to
difficulty in financing such costly basic research efforts. To-
day, an overview of the geology of Greenland is portrayed by
a scamless digital 1:500 000 scale geological map (Kokfelt
et al. 2013; Pedersen et al. 2013), based on printed maps on
this scale produced since 1982 by the Geological Survey of
Denmark and Greenland (GEUS; see Holst ez a/. 2013). The
digital map now makes it possible to update smaller areas
with new, published or otherwise quality-controlled geologi-
cal data (e.g. Kolb ez a/. 2016). This ensures that the map re-
flects the current state of geological knowledge without un-
dertaking extensive new mapping to update individual map
sheets, as has previously been the modus operandi. An online

version of the map is available from www.greenmin.dk/map.
However, procedures are required to ensure that updates are
carried out routinely and that the quality and coherence of
the updated map is of the Survey’s standards.

Results of recent field work in the Wandel Sea Basin (Fig.
1) and in particular the publication of a new geological map
sheet Kilen on a scale of 1:100 000 (Svennevig in press) have
implications for the geology shown on the above mentioned
1:500 000 scale scamless geological map of Greenland. The
post-Devonian part of this map in eastern North Green-
land has been updated according to the results of studies
published since the publication of the original printed maps
(Bengaard & Henriksen 1986; Jepsen 2000). The changes
do not call for an update of the 1:2 500 000 scale geological
map of Greenland (Henriksen ez 4/. 2009).
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Fig. 1. Simplified geological map of the Wandel
Sea Basin showing the major structural elements

and Upper Palacozoic to Palacogene sediments.
Modified from Bengaard & Henriksen (1986) N
and Henriksen (2003) with updates from Kilen
modified from Svennevig (in press). EGFZ:
East Greenland Fault Zone. HFFZ: Harder
Fjord Fault Zone. KCTZ: Kap Cannon Thrust
Zone. TLFZ: Trolle Land Fault Zone. Red
frame shows the position of Fig. 2 and black
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Updates to the geological map based on
recent field work in the Wandel Sea Basin

Parts of the seamless 1:500 000 geological map of Greenland
(Kokfelt ez al. 2013; Pedersen ez al. 2013) have been updated.
These updates are based on data from extensive field work
in 2012, 2013 and 2016 in the Carboniferous—Palacogene
Wandel Sea Basin in eastern North Greenland (Bojesen-
Kocfoed er al. 2014; Hovikoski ez 4l. in press; Piasecki ez
al. in press), the results of a recent PhD-thesis (Svennevig in
press; Svennevig ez al. 2016, 2017) and previously published
work (Pedersen & Hakansson 1999; Henriksen 2003). In the
course of this work, two old map units have been emended

and four new ones established. Furthermore, four map units

have been expanded to encompass new areas. The legend of
the seamless map has been updated accordingly.

Twenty-one lithological units from the new 1:100 000
scale map sheet (Svennevig in press) are reduced to five units
in the 1:500 000 scale map, and the revised stratigraphic res-
olution is seen in Fig. 2B. The letter codes mentioned below
(IF,C2,MM, LP,MI, T, ],JC, LC and UC) refer to the code
used in the GEUS map database.

1. Expansion of unit C2: Upper Carboniferous sediments. A
small occurrence of tentatively dated Upper Palacozoic mel-
ange unit at Kilen is included in the unit ‘Upper Carbonif-
erous sediments’ (C2) found on Amdrup and Holm Land.
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Fig. 2. Geological maps of Kronprins Christian Land showing the geology before (A) and after (B) the update of the digital map. One of the items on the
new map (Fig. 2B) is a N-S-verging fold and thrust belt covering Prinsesse Ingeborg Halve and Kilen as described by Svennevig (in press) and Svennevig
etal. (2016, 2017). Faults on Fig. 2B adopted from Svennevig (in press): I and II: Normal Fault Tand II. CD: Central Detachment, ST: Sadelfjeld Thrust.
GT: Gaseslette Thrust.
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Furthermore, the ‘Mallemuk Mountain Group’ (MM) in
Kim Fjelde on Peary Land, a relic from the old printed map
(Bengaard & Henriksen 1986), is included in the C2 unit
following (Stemmerik ez /. 1996, 2000) and the map unit
‘Mallemuk Mountain Group’ (MM) has thus been emend-
ed. The unit is also found on Prinsesse Ingeborg Halve (see
below, Fig. 2).

2. Erection of a new unit Tr: Triassic siliciclastic sediments, un-
divided. The newly discovered Triassic Isrand Formation at
Kilen and the Triassic on Amdrup Land (Alsen ez al. 2017),
is combined in a new map unit called ‘Triassic siliciclastic
sediments, undivided’ (Tr). The strata on Amdrup Land
were previously mapped as Jurassic (Fig. 2A; Stemmerik ez

al. 2000).

3. Erection of a new unit J: Jurassic siliciclastic sediments,
undivided. Jurassic formations at Kilen: the Gletscherport,
Mégensfjeld, Birkelund Fjeld and Kuglelejet Formations
(Hovikoski ez al. in press; Svennevig ez 4l. in press) are com-
bined into the new map unit Jurassic siliciclastic sediments,

undivided’ (J) which is only found at Kilen.

4. Erection of a new unit LC: Lower Cretaceous siliciclastic
sediments, undivided. The lowermost Lower Cretaceous for-
mations at Kilen, the Dromledome and Lichenryg Forma-
tions, are combined with the Upper Aptian — early to middle
Cenomanian Galadriel Fjeld Formation (Hovikoski ez 4/. in
press; Svennevig et al. in prcss) in the new map unit ‘Lower
Cretaceous siliciclastic sediments, undivided” (LC).

S. Expansion of the unit UC: Upper Cretaceous siliciclastic
sediments, undivided. The Solverbzk Formation at Kilen
(Hovikoski et al. in press; Svennevig et al. in press) is in-
cluded in the unit UC, ‘Upper Cretaceous siliciclastic sedi-
ments, undivided’, together with small occurrences of Upper
Cretaceous sediments at Kap Washington in northernmost
Greenland.

A number of regionally significant faults and fold axes
from the 1:100 000 scale Kilen map sheet have also been
adapted for the 1:500 000 scale map. These are the normal
Fault I and II and the reverse faults of the Central Detach-
ment, the Gaseslette Thrust, and the Saddelfjeld Thrust (Fig

2B; Svennevig in press; Svennevig ez al. in press).

Updates based on published work on
Prinsesse Ingeborg Halvg

The geology on Prinsesse Ingeborg Halve has also been up-
dated (Fig. 2). In the original version of the 1:500 000 scale

map this area was mapped as mainly “Undivided Upper
Proterozoic to Lower Palacozoic sediments” (Bengaard &
Henriksen 1986; Kokfelt ez a/. 2013). Since the publication
of the printed map in 1986, a map was published as fig. 7 in
Pedersen & Hakansson (1999). This figure was also adapt-
ed for a 1:1 000 000 scale map of the Caledonian orogeny
(Henriksen 2003). The 1:500 000 scale seamless map has
been updated according to this and now contains three Car-
boniferous—Permian map units of the Wandel Sea Basin:
‘Upper Carboniferous sediments’ (C2), the new unit ‘Lower
Permian sediments, undivided’ (LP) which is only found at
Prinsesse Ingeborg Halve, and the Upper Permian ‘Midnats-
fjeld and Kim Fjelde Formations’ (MI). Furthermore, a fault
sliver of Proterozoic basement of the ‘Independence Fjord

Group’ (IF) has also been mapped (Fig. 2B).

Updates based on recently published work
on the Kap Rigsdagen beds

Following a recent publication identifying these beds as be-
longing to the Upper unit of the Early Cretaceous Ladegird-
sien Formation (Piasecki ez /. in press), the outcrops found
at Kap Rigsdagen (Fig. 1) are also assigned to the new map
unit LC. Likewise, a small locality in southern Kim Fjelde in
Peary Land is interpreted as Lower Cretaceous (Hakansson
et al. 1981). In previous versions of the 1:500 000 scale map
(Bengaard & Henriksen 1986) these two areas were assigned
to the very broad map unit JC (Upper Jurassic — Lower Cre-
taceous sediments) along with strata at Kilen. This map unit
is thus no longer necessary for the 1:500 000 scale map and
has been emended. Piasecki ez /. (in press) further ascribed
a new occurrence of the Paleocene to possibly Eocene Thyra
@ Formation on top of the Ladegardsien Formation at Kap
Rigsdagen. This occurrence has been shown as a small poly-
gon with dashed outline on the updated map, since the lat-
eral distribution of the formation at this locality is unknown
(Fig. 1, arrow).

Suggested procedure for updating
geological maps at GEUS

In order to make sure that the maps published by GEUS re-
flect the current state of geological knowledge, the digital
geological maps should be routinely updated by including re-
sults from of multi-year regional field work such as the 2012,
2013 and 2016 expeditions to the Wandel Sea Basin, and
which was also done after field work in South-East Green-
land (Kolb ez /. 2016).

In order to ensure the quality of the maps, it is important
that only quality-tested and preferably peer-reviewed data
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are used for the updates and that there is a fixed procedure
for how they are carried out and reported. A map editor or
potentially an external reviewer, checks the map and legend
for consistency and quality. Before the update is carried out,
the previous versions of the map are saved in the database
and the changes to the map are recorded and documented in
the metadata of the mapped elements. Finally, the details of
the changes are reported as a GEUS map sheet description or
in a brief paper such as the present one. When an area corre-
sponding to a map sheet (see Holst ez /. 2013, p. 59) has been
sufficiently updated to justify printing of a new version, the
updated map sheet can be printed along with a description.

There is a significant backlog in updating GEUS’ series
of map sheets with already published data. As exemplified
above, systematic updating has not previously been the cus-
tom. Conducting this is important to make sure that the of
ficial maps published by GEUS reflect the current state of
geological knowledge.
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