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Abstract

The sedimentary sequence in the platform area (approx. 2500 km2) around
Jørgen Brønlund Fjord, North Greenland, has been mapped, and sections through
the Precambrian, Eocambrian and Lower Palaeozoic sequence are described.

After a summary of the previous geological field work carried out in the area,
a lithological description of a composite section through the sequence below the
Lower Cambrian Brønlund Fjord Dolomite (TROELSEN, 1949) is g·iven. This sequence,
which is about 1000 m thick, is divided into four formations-in ascending order:
Inuiteq Sø Formation (sandstone), Morænesø Formation (tillite and dolomite),
Portfjeld Formation (dolomite) and Buen Formation (sandstone and shale). The
firs t three named formations are separated by two unconformities both representing
a long period of erosion. The strata are cut by two dolerite sequences, of which the
older (the Midsommersø dolerites) is of Precambrian age and intrudes only the
Inuiteq Sø Formation. Intrusions of the younger sequence penetrate all the strata
in the Jørgen Brønlund Fjord area and are regarded as post-Palaeozoic.

In the last section the chronostratigraphy and the correlation with neigh
bouring areas are discussed. Special attention is given to the two newly discovered
erosional unconformities, which together with the tillite occurrence and the radio
metric K/Ar dated Midsommersø dolerites, throw new light on the stratigraphy of
North Greenland.
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Fig. 1. Index map, North Greenland.

L INTRODUCTION

A S a member of the 4th and 5th Danish Peary Land Expeditions led
11... by Count EIGIL KNUTH in 1966 and 1968, the present writer carried
out geological field work in the southern part of Peary Land around
Jørgen Brønlund Fjord, Midsommersøer, and Inuiteq Sø (for localities
see fig. 1 and plate 1). The mapped area of approx. 2500 km 2 is bounded
roughly by the folIowing coordinates: 82°00'-82°20' N and 29°30'
35°00' W.

Tectonically, the area is part of the southern stable foreland region
of the Innuitian Fold Belt, which occupies the northern part of Green
land and Ellesmere Island. The bedrock is composed of flat-Iying Pre
cambrian, Eocambrian and Lower Palaeozoic sedimentary strata. The
sediments are cut by numerous basic intrusions, which ean be divided
into an older Precambrian sequence and ayounger sequence, which is
regarded as post-Palaeozoic. This paper mainly concerns the lithology
and stratigraphy of the sediments-especially the lowermost mainly un
fossiliferous strata. A paper describing the petrology of the intrusive
rocks is in preparation.



2. PREVIOUS GEOLOGICAL FIELD WORK

The Jørgen Brønlund Fjord area was first visited in 1907 by 3
members of the disastrous Danmark Expedition. The only material ex
isting from that visit is the map of HØEG HAGEN, on which Jørgen
Brønlund Fjord is marked (see AMDRUP, 1913, pI. IV and V).

The next visit to Independence Fjord and Jørgen Brønlund Fjord
was in 1912 during the 1st Thule Expedition led by KNUD RASMUSSEN.
PETER FREUCHEN described sandstones from Kap Knud Rasmussen and
from the coast west of that cape, where the sandstones are cut by in
trusions (FREUCHEN, 1915, p. 360). Specimens of these rocks, which the
expedition brought home, were examined by BØGGILD (1915) who clas
sified them as red sandstones and diabases. BØGGILD tentatively pro
posed a Devonian or Cambrian age for the red sandstone sequence but
remarked that the strata might well "belong to some other period".

The Danish Bicentenary Expedition under the leadership of LAUGE
KOCH stayed in Jørgen Brønlund Fjord and Independence Fjord in 1921.
In February and March 1923 KOCH published the geological results of
the expedition (KOCH, 1923a & b). He established the folIowing strat
igraphy for the area around Independence Fjord and Jørgen Brønlund
Fjord. The oldest sediments, which occupy the southern part of Heilprin
Land, consist of a homogeneous, unfossiliferous, reddish and greenish
sandstone sequence with rippIe marks and cross-bedding (at least 900 m).
The sandstone is intruded by numerous diabases and other more acid
intrusions. A specimen brought home from the southern shore of In
dependence Fjord was described as "Quarzdiabas" by CALLISEN (1929,
pp.249-251). The sandstone is overlain by a limestone and dolomite
sequence, which KOCH named Cryptozoon-Kalk because of the well
developed Cryptozoon structures (KOCH, 1923 a, fig. 3 and 1923 b, fig. 1).
The Cryptozoon-Kalk is followed by a limestone sequence, which is at
least 1000 m thick. In the upper part the limestone contains Ordovician
fossils (Maclurea, Halysites, Calapaecia, Receptaculites). The whole se
quence with a total thickness of about 2400 m has a slight dip towards
the north-east. KOCH correlated the Cryptozoon-Kalk and the under
lying sandstone with the Upper Cambrian or the Lower Ordovician.
He saw that the basic intrusions are restricted to the lower sandstone
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sequence, but he did not succeed in detecting an erosional unconformity
between that sequence and the overlying Cryptozoon-Kalk. However,
he thought that the existence of such an unconformity was possibIe :
"Det er ikke lykkedes mig at paavise nogen Dislokation mellem den
røde Sandsten og Cryptozoon Kalken, men det er sandsynligt, at en
saadan findes". ["I have not been able to find adiscordance between
the red sandstone and the Cryptozoon Kalk, but it does probably exist".]
(KOCH 1923a, p. 63).

In 1922 KOCH (see KOCH, 1924) visited Inglefield Land, where he
found Cambrian fossils (Olenellus) in pebbles from a conglomerate resting
on an eroded, intrusion-filled sequence of sandstone and carbonate rocks
(Rensselaer Bay sandstone, Cape Leiper dolomites and Cape Ingersoll
dolomite (TROELSEN, 1950a, pp. 35-37)). That discovery caused him to
correlate the oldest strata with the upper part of the Precambrian
("AIgonkian"), and since he also correlated the strata with the lower
intrusion-filled sandstone sequence in the Jørgen Brønlund Fjord area
800 km north-east of Inglefield Land, that sandstone was likewise given
an Upper Precambrian age. Consequently, he regarded the overlying
Cryptozoon-Kalk as belonging to the Cambrian. From this time KOCH
(1924 and 1925) was entirely convinced of the existence of an erosional
unconformity between the lower sandstone sequence and the Cryptozoon
Kalk. This opinion was stressed in later publications (see Koch, 1929,
pp. 227-273 and 1935, p. 122), where it was even said that this un
conformity had actually been seen :-"1921 bemerkte KOCH im stidlichen
Teil von Peary Land am Brønlund Fjord, dass in einem bestimmten
Niveau alle die Ergussteine, die die grtinlandischen Schichten durch
setzten, wegerodiert worden sind und von Konglomeraten und Kalken
........... , iiberlagert wurden ..." (KOCH, 1935, p. 122).

In 1929 KOCH grouped the lower intrusion-filled sandstone and
carbonate sequences in north-west and North Greenland under the name
"Thule Formation" (Late AIgonkian), the type area of which was around
Wolstenholme Fjord (KOCH, 1929, pp.220-222), Later on he included
all the supposed Late Precambrian sedimentary sequences in Greenland
(Thule Formation, Eleonore Bay Formation, Petermann Series and
Igaliko Sandstone) under the collective designation "Gronlandium"
(KOCH, 1930, p.3'46). In 1938 KOCH flew over Midsommersøer and
Jørgen Brønlund Fjord, but this did not increase the geological know
ledge of the area (KOCH, 1940, pp. 324-326).

TROELSEN has given a similar, but very critical discussion of KOCH'S
views of the stratigraphy in the Jørgen Brønlund Fjord area during
this period (1923-35) (TROELSEN, 1949, pp. 6-9).

As a member of the Danish Peary Land Expedition 1947-1950,
TROELSEN carried out geological field work in the Jørgen Brønlund
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Fjord area in 1947 (TROELSEN, 1949) and 1948-49 (TROELSEN, 1950b
and 1956a & b). After the first year he established a stratigraphy for
the area around Jørgen Brønlund Fjord. The oldest beds TROELSEN
described as reddish, feldspathic sancistones, in which one basic intrusion
was observed (described as quartz dolerite by A. NOE-NYGAARD (see
ELLITSGAARD-RASMUSSEN, 1950, p. 594)). The sandstone is followed by
a dolomite sequence (at least 140 m) with Cryptozoon and Collenia
structures. This sequence is followed by an interval of unknown mag
nitude above which is a 263 m thick, partly-covered sequence, which
begins with sandstone and ends with interlayered shale and sandstone.
He gave all these strata an Eocambrian age and included them in the
Thule Group (TROELSEN, 1949, pp. 9-13); apparently he did not attach
much importance to the stratigraphic status of the Thule Group, which
for him was synonymous with Thule Formation (TROELSEN, 1956b,
pp.84-85). He knew this unit from Inglefield Land and the Bache
Peninsula (TROELSEN, 1950a). TROELSEN was not able to find an ero
sional unconformity between the lower reddish sandstone and the over
lying dolomite (of which the lower part is identical with KOCH'S Cryp
tozoon-Kalk), but he did not exclude its possibIe existence. The Thule
Group is overlain abruptly by a c. 100 m thick dolomite, which he cor
related with the Cambrian and named the Brønlund Fjord Dolomite
(TROELSEN, ·1949, p. 13). TROELSEN (1956b, p.87) found Lower Cam
brian fossils in the basal parts of the dolomite (olenellidae, Salterella).
The Brønlund Fjord Dolomite is overlain by a c. 360 m thick fossiliferous
dark limestone (ostracods, cystoids, pelecypods, gastropods (inel. Cerato
paea sp.), cephalopods), which he named the Wandel Valley Limestone
(TROELSEN, 1949, p. 15). The presence of Ceratopaea indicates a Lower
Ordovician age. The Wandel Valley Limestone is overlain by a black
fossiliferous limestone (Maclurites, bryozoans, cephalopods), which he
named Børglum River Limestone (TROELSEN, 1949, p. 18). This lime
stone is at least 35 m thick. M aclurites indicates an Ordovician age, and
the presence of bryozoans suggests that the formation is younger than
Lower Ordovician.

In 1948-49 TROELSEN discovered a tillite horizon in the lower red
dish sandstone (TROELSEN, 1950b, pp. 6-8), and in 1956 it was described
(TROELSEN, 1956b, pp. 85-86). Its thickness varies between 1 and 100 m.
The tillite is reddish-brown and unsorted and is composed mainly of
rounded quartz grains. It contains a lot of pebbles and boulders with
diameters up to 3 m, which consist mainly of quartzite with some vol
canic fragments and very rarely coarse-grained rocks. The tillite rests
concordantly on the underlying sandstone, and no glacial striae were
observed on the upper surface of the sandstone. TROELSEN thought that
the tillite was possibly deposited in shallow water, but nevertheless, he
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was convinced that it should be regarded as a true tillite :-"Since the
sediments appear to be flat-lying for at least a hundred kilometres in
all directions from the outcrops of the tillite and since the erratics in
the tillite are scratched and 'flat-iron shaped' it is contended that the
deposit must be interpreted as a true tillite rather than as, for instance,
a mud flow coming from a mountain range" (TROELSEN, 1956b, p. 85).
No basic rocks from the intrusions in the underlying sandstone were
found among the blocks in the tillite, and TROELSEN observed one in
trusion (?dyke) which cut through the post-tiIIitic sediments (TROELSEN,
1956b, p. 84). He correlated the deposition of the tillite with the Varanger
Glaciation in Scandinavia, and since the Eocambrian was defined as the
time interval between that glaciation and the oldest Cambrian beds
(TROELSEN, 1956b, pp. 71-72), he gave the pre-tiIIitic sandstone a Pre
cambrian age. Since he regarded the Thule Group as belonging to the
Eocambrian, that group came to contain only those sediments between
the lower boundary of the tillite and the lower boundary of the Lower
Cambrian Brønlund Fjord Dolomite. On the basis of this he described
a new (composite) section through the sediments below the Brønlund
Fjord Dolomite (TROELSEN, 1956b, p.86). The oldest strata are the
intrusion-filled, yellowish sandstone (Late Precambrian) with rippIe
marks and cross-bedding, which is of unknown thickness. The overlying
Thule Group, which possibly rests disconformably on the Precambrian
beds, starts with the tiIIite and a reddish sandstone (c. 67 m). The tillite
is overlain by a 250 m thick dolomite sequence, and the Eocambrian
ends with a 435 m thick sequence, which consists of quartzite, quartz
sandstone, a 150 m thick covered interval, and shale. Cross-bedding
indicates a transport of material in a northerly direction during this
last period of deposition. The overlying Brønlund Fjord Dolomite rests
disconformably on the Thule Group.

Recently HALLER (1970, p. 48) has used the term Thule Group for
sediments of the pre-Carolinidian cycle, without mention of TROELSEN'S
earlier use of this term. Since the age of the Thule Group in the type
area in north-west Greenland is still not known, the value of this defini
tion is open to discussion.

During the stay of the Danish Peary Land expedition in the Jørgen
Brønlund Fjord area ELLITSGAARD-RASMUSSEN carried out geological
field work in the area during 1949-50, and a part of this work was con
centrated on a petrological examination of the intrusions in the lower
sandstone sequence (Midsommersøer, Independence Fjord) (ELLITS
GAARD-RASMUSSEN, 1950). Petrographically the intrusive rocks show
great variation, but they were described under the collective designation
"dolerite". The intrusions occur in great numbers as both dykes and
sills. "Apparently the intrusions are sills grading into dikes, but it is
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Table 1. The stratigraphy known from the Jørgen Brønlund Fjord area
before the area was risited by the 4th and 5th Danish Peary Land Expedi
tions in 1966 and 1968. The whole sequence has a slight dip (2-3°j towards
the north-east. Compiled from KOCH (1923a 9" bj, TROELSEN (1949, 1956bj

and ELLITSGAARD-RAsMussEN (1950j.

LOWER
?MIDDLE
ORDOVICIAN

Børglum River Limestone. At least.. . . . . . . . . . . . . . .. 35 m

----------- erosional unconformity? ------------

Wandel Valley Limestone 350 m

Brønlund Fjord Dolomite 100 m

-- --- -- ----- -- - --- --- -- erosional unconformity? - - - - - - - - ---
LOWER
CAMBRIAN
----- -- - - --- - - --- --- ---- erosional unconformity- - - - - - -- - -- --

Sandstone (cross-bedded) interlayered with shale 24c5 m

Covered interval 150 m

EOCAMBRIAN
(Thule Group) Sandstone, in the upper part interlayered with shale. .. 4c0 m

Dolomite (cherty in the lower part) with Cryptozoon and
Collenia structures 250 m

Tillite and reddish sandstone c. 67 m

-- - -- - ------ - - -- - - - - - - - - erosional unconformity? - -- - - - - - - --

Yellowish sandstone with cross-bedding and rippie marks.
LATE The sandstone is cut by numerous intrusions (mainly
PRECAMBRIAN dolerites). One intrusion (?dyke) which penetrates the

overlying Eocambrian strata has been observed. At least 900 m

commonly difficult to distinguish between the two types as the same
intrusive body may show all degrees of conformity or nonconformity
with the pre-Cambrian sandstones that constitute the wall rock" (EL
LITSGAARD-RASMUSSEN, 1950, p. 592). Sills with thicknesses up to about
200 m and with a horizontal extent of 20-30 km were seen in several
localities in Independence Fjord. ELLITSGAARD-RASMUSSEN succeeded in
distinguishing between seven "sequences of intrusives", and the relative
ages of some of them were established by the aid of intersections. The
stratigraphical position of the intrusions was not proved with certainty,
but they were only observed in the Precambrian sandstones.

The next geological field work to be carried out on the bedrock of
the Jørgen Brønlund Fjord area, was during the 4th and 5th Danish
Peary Land expeditions in 1966 and 1968 (JEpSEN, 1966 and 1969). The
geological knowledge from the area before those two expeditions is
summarised in table 1.



Fig. 2. -shaped valley' SlIl'l'Ollnded by plateau mountains. In the Ioreground, Kedl"e
'1idsommersø and in lhe back"'r und, 0\Te ~lidsommer ø-loUI ice-covered. (Pholo

and copyright Geodetic Instilnle, COI enhagen, 548 G-V, 10110, Jul,)' 15lh, 1950).

3. TOPOGR. PllY A:\:D EXPO RES

The geogl'aphical locaJitie are shown on the geologi -al map (pluLc
1). The eartogruphic ba 'e has been drawn from ael'ial photograph
(sloUed template method). The main featur'es uf thc topugr'uphy were
fOl'med during the last glaciation (Wisconsin), and the area is dominated
by two eonver'ging U-shaped vaJleys: Midsommersøel'-Midsommerelv
Jørgen Brønluncl Fjord (Wandel Dal) and Inuiteq Sø-itukussu k Dal
Jør,(yen Br-ønll.lncl Fjord. These two vaneys are cOIlnecteu in the wesLern
parL of the area by a third U-shaped valley: Vid cl al. Rem nants of Lhe
iee are found in the Storm Jskappe and ehr. Erichsens lskappe, from
Llle laLLel' of whieh two piedmont glaciel's pass down illto the tLlIkussuk
Dal, Skjoldet and Elcfantfod en. Moreover, the topography is eontrolled
by the structure of the bcdrocks, whieh are f1at-lying ediment with a
slight north-northeasterly dip. The mounlains ure plateau-mountains
with plane Ul'faees, having eorresponding north-nOJ'Lhea Lerly clips of
the same order as the underJying seclimentarytr-ata (e, g, Refsnæs and
Rundfjeld). Fig. 2 shows a typieal example uf the Lopography in the
area. Midsommersøer lie abou L80 m aboye ea level, lnuiteq Sø is 200 m
above ea level, the mountain north-wesL of lnuiteq Sø is 1000 m above
sea level, Ref næs and Hundfjeld are 900-1000 m (Lhe outhern part)
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and 7-800 m above sea level (the northern parts), the mountains north
of Midsommersøer are 7-800 m above sea level, the southern parts of
Frysefjeld and Buen are 7-800 m above sea level, Catalinafjeld is 7-800 m
above sea level (KNUTH, the altitude of Midsommersøer, personal com
munication; Høy, 1970; U.S. Army Map Service, C501, NU 25-35,
Jørgen Brønlund Fjord, 1957).

The bottoms of all the larger valleys have very few bedrock ex
posures, but the mountain sides are very well exposed, which makes the
measuring and correlation of stratigraphical sections very easy.



4. STRATIGRAPHY

During the two field seasons the sedimentary sequenee under the
Brønlund Fjord Dolomite has been mapped, and seetions have been
measured by the aid of an aeroid altimeter. On plate 2 six seetions have
been eompiled:

Seetion 1: North-west of Inuiteq Sø 82°01' N, 34°36' W.
Seetion 2: Store Sandelv, upper eourse, 82°12' N, 34°14' W.
Seetion 3: The north-east side of Rundfjeld, 82°13' N, 33°18' W.
Seetion 4: Portfjeld, 82°13' N, 32°29' W.
Seetion 5: Morænesø, 82°09' N, 32°16' W.
Seetion 6: Buen, 82°11' N, 30°33' W.

Only four of these seetions (1 and 4-6) are neeessary for describing the
whole sequenee and, hence, they are selected as type sections. To facil
itate a survey the lithological units have been numbered. Units 1-3 are
described from seetion 1, units 4-8 from section 5, units 9-19(20) from
seetion 4, and units (20)21-33 from seetion 6. Since the lower boundary
of unit 11(10) is a completely plain surface, that boundary has been
used as a reference plane (datum line) in plate 2. Representative rock
specimens have been collected at an average interval of 15 m from the
978 m thick sequenee with at least one specimen from every lithologieal
unit. Thin sections of these speeimens were used during the deseription of
the sediments, but the rock names given in the folIowing are provisional,
because c1assification was earried out without the aid of modal analyses.
The general sedimentological nomenelature used is in accordance with
PETTIJOHN (1957) and PETTIJOHN & POTTER (1964). Bedding c1assifiea
tion is taken from INGRAM (1954) and the seale of grain size from WENT
WORTH (1922, p. 381).

4.1. Litholo~y

Brønlund Fjord Dolomite (TROELSEN, 1949, pp. 13-15)

---- --------- erosional unconformity------------

33 Covered interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 m

32 Shale; black, laminated, black weathering. Upwards the shale
is interlayered with an increasing amount of light grey beds
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(5-50 cm) consisting of fine-grained, quartz-rich graywacke
with cross-bedding on a small scale (5-10 cm, figs 3 and 4).
The graywacke: angular grains, glaueonitie, partly cemented
(carbonate). Graded bedding ean be observed in thin seetions 120 m

31 Covered interval. Probably a downwards continuation of the
blaek shale of unit 32 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 45 m

30 Quartz-rieh graywaeke; brown to violet, fine-grained, medium
to thick-bedded, grey weathering.
Subangular grains, glaueonitie and haematitic, partly ee
mented (earbonate). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 m

29 Quartz-rieh graywaeke; light grey, fine-grained, thin- to
medium-bedded, rust-eoloured weathering.
Angular grains, glauconitic, partly eemented (earbonate) . .. 35 m

28 Orthoquartzite; white, medium-grained, medium- to thick
bedded, eross-bedding on a small seale (5-10 cm).
Rounded grains, glaueonitie, quartz-cemented . . . . . . . . . . . .. 10 m

27 Orthoquartzitej light grey, medium-grained, thin- to medium
bedded, rusty weathering, a few conglomeratie horizons. The
bedding is very irregular, beeause the orthoquartzite has a
broken strueture (fig. 5). In the eonglomeratie horizons eross
bedding on a small scale is developed.
Subrounded to rounded grams, clastic glauconite grains,
haematitie, quartz-cemented .. . . . . . . . . . . . . . . . . . . . . . . . . .. 60 m

26 Feldspathie sandstone j light grey, medium-grained, eonglom
eratie.
Subrounded grains, glaueonitie, partly cemented (earbonate
impregnated with iron-oxides) . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 m

25 Feldspathie graywacke; light grey, fine-grained, medium- to
thiek-bedded.
Angular grains, glaueonitie, partly eemented (carbonate im
pregnated with iron-oxides) ... . . . . . . . . . . . . . . . . . . . . . . . . .. 15 m

24 Interlayered sequenee consisting of:

1) Shale j dark grey, laminated, glaueonitie.

2) Quartz-rieh graywaeke; grey, fine-grained, thin-bedded.
Angular grains, glaueonitie, partly eemented (earbonate).
Load casts are developed along the upper boundary of the
unit (fig. 6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 55 m

23 Covered interval. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 m
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Pig', :~, lntel'1ayer'cd ,'hale and lfual'lZ-I'ich grayw:lcke. nit 32, Buen FOl'mation,
Lengtll of hammcl' t,G cm. Huen,

3em

Fig. 4, Small-seale CI'OS -bedding in a amplc from one of the gl'aywaeke beds of
flg, 3. Gradcd bedding ean be obsel'yed in thin scclion . Unit 32, l3uen FOl'mation.

Buen,
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22 Orthoquartzite; white, medium- to coarse-grained, thin
bedded, yellow rust-coloured weathering, conglomeratic.
Rounded grains, quartz-cemented. . . . . . . . . . . . . . . . . . . . . . .. 15 m

21 Orthoquartzite; white, fine- to coarse-grained, medium-bedded,
yellow rust-coloured weathering, conglomeratic.
Rounded grains, quartz-cemented. . . . . . . . . . . . . . . . . . . . . . .. 10 m

20 Covered interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 35 m

19 Dolomite; grey, fine-grained, medium-bedded, dark grey
weathering, oolitic. The dolomite contains a few scattered
angular quartz-grains.
Recrystallised 30 m

18 Orthoquartzite; white, medium- to coarse-grained, thick
bedded, yellow rusty weathering.
Rounded grains, completely quartz-cemented. . . . . . . . . . . . . . 5 m

17 Dolomitic conglomerate; angular blocks (dolomite) with
diameters up to 15 cm and subangular to subrounded quartz
itic pebbles (fig. 7). The conglomerate is white, thick-bedded,
and has a rusty weathering colour.
The dolomitic matrix is recrystallised 5 m

16 Dolomite; dark grey, fine-grained, medium-bedded, grey
weathering. The bedding is irregular.
Recrystallised 10 m

15 Dolomite; white, fine-grained, thin-bedded, grey to yellow
weathering. The bedding is very well-developed.
Recrystallised 15 m

14 Dolomite; interlayered light grey, red and light green beds,
fine-grained, thin-bedded, a few scattered quartz-grains, slump
structures and intraformational conglomerates (figs 8 and 9).
Recrystallised 15 m

13 Dolomite; white, fine-grained, very thick-bedded, yellow
weathering. The dolomite contains a lot of centimetre-scale
irregular cavities cut up by thin lamina. The cavities are often
filled up by calcite and pyrite crystals.
Recrystallised 8 m

12 Quartz-rich dolomite; dark grey, fine-grained, laminated. The
dolomite contains black, millimetre-thin, shaly flakes. . . . . . . 1 m

11 Dolomite; dark grey, fine-grained, medium-bedded, light grey
weathering. In the lower 5-10 m intraformational conglom-
eratic horizons are developed (fig. 10). In the upper 60 m the
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1<'ig.5. Ol'thoqual'tzite willi a chal'aclcl'istic broken ·ll'LU.:lul'c, which re'ulLs in an
il'l'cglllar' bedding. Unit 21, Du 'n FOI'malion. Lengtll of hammel' 1,5 cm. Buen.

Fig. G. I.oad casls Icv'lopcd at lhu bOllnda!'y belwcen lInit 2[, (dar'k grc.)" shalcl
and unit 25 (Iighl gl'C'Y, flJldspathic graywacke), DlIen FOI'mulioll. Fit'Jd of vi IV

20 x tO m. TIuen.

dolomite contains decimetre-Iarge, black rhel'L~T layel's and
lenses (fia. 11). In addition, sinee the upper part of the dolomite
is yery dal'k grey LhaL parL ·land· ouL as a cliul'uder,j:tic durk
hOl'izon (fig. 12). Scvcl'al hori7.0ns of the dolomite and the cher't
are oolitic.
Thc dolomitc is completely re rystaIli. ed 90 m

10 Covcrcd interval. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 m
------------- cro:ional IInronfOl'mitv -------------
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Fig. /. Dolomilic conglomerale willt angular' dolomite blocks and subangular to
SlIbl'ollnded quartzite pebblcs. The lalle!' 'annol be seen on lhe photograph. Unit. 17,

POl'lfjeld FOl'malion. Lengt.h of hammer 45 cm. Portfjeld.

9 Protoquartzite and orthoquartzite; white, mediurn- to coarse
<7rained, cong10meratic, ru ty wcathering. The pebbles which
are we]]-I'ounded have diameters up to 5 cm and con i t of
white and grey protoquartzite. Rounded grains. In the lower
pu/'L the quartzite is qual'tz-cemented and in the upper pal't
it contains 1-2 cm thick dolomite lenses and is complctcly
CUl'bona Le-cemented.
The cal'bonutc-cemenLed part of the unit is stylolitic . . . . . . . 4 m

R Dolomite; white to r'cddish brown, very fine-gl'aine l. A few
caLtered angular quartz-gl'ains. As de cribed by TnoELsE.

(1949, pp. 11-12) the dolomite i built up of stromutoliLes of
Lhe Cryptozoon type (fig. 13). In 'Lhe dolomite ·ty101itic eam.
are developed.
Completely recrystallised . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 m

7 TiUite; dark red-brown, thick-becldecl to very thick-beddcd.
The matrix is a dark reddish-bl'Own, lIne- to medillm-grainecl
fe1dspathic gr'uywacke of which tho clay Ol' silt contont makes
up more than 30 %, Tho matr'ix has anO'ular grain and is un
sortcd. Partly cemented (carbonutc and haematite).
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Fig. R. Tliin-heddcd dolomile willi slump SlJ'llclures. nit 14, Porlfjeld FormaLion.
Lene'lh of hammer 1,5 cm. l'ortfjeld.

l' ig. 9. Tnll'uformaliona! conglomel'ate in thin-bedded dolomitc. Unit 1l" rorLfjcld
Formal·ion. Fidd of view 10 x 9 cm. SOUtll of 13ronlundhus.

2*
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Fig. 10. I nLraformaLiona! conglomcl'al' in dolomitc. Lower part of tlni l. 11, Portfjclc1
Formation. Field af viclV 20 x 'R cm. Porl fjl" I.

The erraLics make Up ayariable amount of thc tillite, but the
normal content is between 10 and 20 Ofo (fig. 14). Thc blocks
which have diamelers up to 100 cm are angulat, Ol' flaL-iron
shapcd, and everal of them have olacial sLl'iae ((lo. 15). In
•ome horizons wher'e the tillite i stl'atified the block aro well
l'01mded. The 'lilli Le blocks consi 'L mainly of sand tone and
quartz doleritc (from the Precambr'ian lVlidsommersø doler'iLes)
but a few blork of other rock types are found-or'aniLic gneis
and folded quartzite with a large content of magnetite .. , .. 45 m

6 Pl'otoquaI'Lzite; white, fine- to medium-oraincd, I,hick-bedded,
ycllow weathering.
Subl'ounded to rounded grains, quartz-ccmented .. , . . . . . . . . 5 m

5 Sandstone-breccia; reddi h-bl'own. The 1-10 cm large, angular
fl'ogment consist of flne-grained feldspathic sandstone, shalc
and strongly weathered dolcrite. The matrix is a fine-gJ'ained,
feldspathic graywackc with a 13l'O'e clay contcnL.
Subangulal' Lo subroundcd O'rains , , , . 3 In
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Fig.11. Hlack, cheri y laycrs and ]cnses in dolomiLe. Upper' pal'L ol' uniL 1.1, POJ'Lfjeld
FOl'maLiorl. Width of hammer 13 (;111. PorLrjclU.

Fig. 12. The characteristic dark cher ty dolomiLe hOl'izon in lIlc lIppCl' pal'L ol' unit
11, PorLrjcld Formalio!\. 1JcigllL of clirT 90 ITI. 1'01'1 fjpld.

Fig. 13. Dolomite \Vi Ih Cryplo~oolt l "lIdlll'cs. Unit 8, .\Iol'ænc o Formation. Ylol'ænesø.
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To'ig. '14. Tillile with boulclers of S3ndstone and qual'Lz doiPl'ilc (fol'm tho Prccambl'ian
Miclsommersø doJel'iles). Unil 7, MOl'ooncsø Formation. Lcnglll of hamlllet' 4.5 cm.

Morænc·o.

4 Protoqual'tzite; brownish-oJ'n.nge, medium- to coarse-grained,
very thick-bedded. It contains scaLLel'eel duster of o.n<7u1al'
qual'tzitc blocks (5-10 cm, fig. 16).

ubrouncled to roundcG gt'ajn, parL1y cemented (quartz),
haematitic 35 m

------------- erosional unconfonniLy -------------

:3 }'elclspathic sandstone; lighL brown, fine- to mcdillm-gl'uincd,
mcdiJlm-beeldeel, ripp1e marks (fig. 17). Tn the tipper pacL, Lhe

anel tone are darker (hn.ematiLic) anel thin-beelded.
Subangular to subl'ounded grain, quartz- and carbonatc-
cenlented , .. ,.......... 40 ro

2 and 'lone; interlayel'ecl sequence con isLing af:

1) FeldspaLhic sandstone and graywacke; dark chocolaLe
br'o,vn, fine- to medium-grained, very thin-bctlded, con
glomo l'D. Lic. TL weathers to a friable sllbstance. Angula!'
grains.

2) Feld pathic sanclstone ; white, med i LI m- Lo coar e-grained,
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Fig. 15. Sanclstone boultler from llle liJ1ile of unit 7, ~Iorænesø FormaLion. 1'\otice
Lhe Lwo parallel glacial stl'iae, which wel'e d iscovcrcd on the hidden side of the
boulder, when il \Vas 100 ened from the lil.hificd l.illiLe mall'ix. Lenglll of folded

metre stick 12 cm, Morænesø.

medium-bedded, conglomeratic, Cl'oss-bedded. Carbonate
cornonted.

In tbe seqllcnco was founa a 2 m thick dolomite-horizon. It
is white and fine-O'rained and contains scattered angular quartz
grains. Tito dolomiLe is compleLely l'ecl'ysLallised 25 m

1 c Feldspathic sandstone ; white, coarse-grained, thin- to medium
bedded, cross-boaaed and I'ipple marks. The Ilpp0l' 15 m the
sandstone is light brown, fine- to medium-grained and has a
light brown weathering colour.
Subrounded to rounded grains, partly cemented (carbonate) 35 m

(Dolerite sill ... , .... , ... , ..... , , ... , . . . . . . . . . . . . . . . . . . . . .. 15 m)
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Fig. 16. Protoquartzite wiLh scaLLel'cd clustcrs of angulal' quartl.i le blocks. Thc
block al'c possibly ice-dropped. niL l" ,V1oræncsø T'ol'mation. Lenglll of hammcl'

1,5 Cill. 1\'101'ooncso.

Fig. 17. FeJdspathic sandstone wi th rippIe marks. Unit 3, Inuiteq Sø Formation.
Width ol' hammer head 13 cm. Inuileq o.

1 b Feldspathic sandstone ; white, eoarse-grainecl, thin- to med ium
bedded, light yellow wcaLhel'ing, eros -bedding and ripplc
marks 20 m

(Dolerite sil! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 m)
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Fig. 'I R. Pelrlspalllic sanclslone witll cross-Ledding. Unit 1 a, Inuiteq ,'D Formation.
] nui leq So.

1 a Feldspathic sandstone ; white, coarse-grained, thin- to medium
bedded, intcr'laycrcd ccntimctrc-thin shale lamina, cross
bedding (fig. 18) and rippie marks, mud cracks in connection
with the shale lamina (fIp;. 19). In the 10wer 20 m the feldspathic
sandstone is medium- to thick-bedded and conglomeratic with
scattcred white quartzite pebbles (1-3 cm).
Subrounded to roundcd gr'ains, par·tIy ccrncntcd (quartz) ... 110 m

(T ntrusivc brcccia intrudecl in an irregular sheet 120 m)

Without the intnlsions thc total thickness of the sequence below the
Brønlund Fjord Dolomite is 978 m.
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Fig. 19. J[nd cra k. in connection wiLh inLeI'layel'ed hale laminae in feld pathic
andslone. nit I a, I nuiteq So FormaLion. Vv'id th of hamnH'I' head 13 cm. Jnui leq •'o.

4.2. Formational division of the sequence

On the basis of lithological criteria tho sedimenLary sequence below
the Brønlund Fjor'd Dolomite has been divided into four' formaLions as
shown in table 2. The distl'ibution of these formations ean be seen an
thc geological map (plate 1). The drawjno- of the formaLional boundaries
is based partly on field obsel'vaLions and partly on photogeological in
terpretation of vCl'Lical aerial photograph taken by the Geodetic In-
titute, Coponhagen (from Himmerlanddal and Paralleldal, howevel" no

field obsen-aLions exisL),

4.2.1. Inuiteq Sø ]~ormatiou

This fOI'maLion is mainlya clastic soquence con isting of and tone
(unit 1-3). It has iL. widest di tribution in the westor'n par't of Lhe area,
wheJ'e it build IIp Lhe becll'o k in the botlom of [lll Lllf' larger valley.
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Table 2. Formational dilJision of the sedimentaJ'Y sequence belorv the Brøn
lund Fjord Dolomite. The thicknesses have been measured at the type locality.

The ages of the formations are discussed in section 6.

LOWEH
CAi\IBH L\\'

I Bronlllnd Fjord DolomiLe 100 m DoJomile

- -- - - - crosiona! lInconfol'mily-- -- --.- - - - - -- - - - - ---

CAMBRIAN Ol'
EOCAMBRI!\N

Moræncsø FOI'mal ion.
Type localilies: sections l, and 5,
unils {,-9 '11,) m

Buen Formalion.
Typc localily: 'ection 6, Claslie .rqllcnce
units (20)2'1-33 l,25 III

----------- --- covcl'ed inlerval (lInil 20, 35m) ----------------

PorLfjeld Formation.
Type locality: scc1.ion fl , Mainly dolomite
1l11its 10-19(20) ,. 206 HI

-- - - - -- - - -- - - - - -- cl'osional unconfOJ'JlliLy -- --- - - - - - - - - - - - - --
Conglomeratic
sandslone. Dolomile
wilh Cryptozoon
:tJ'llclurcs. TilIile

----------- ------CI'O ionalnnconformil.y------ --------------

Inui Icq o FOI'mation.
PREC MBH TAX Type localit.v: seclion I, r.lasl ic scqurnce

unils 1-3 230 m

Fig. 20. The type [ocatily of the l nui Leq So FOl'malion (section 'I) at IOll iIrq So..\ L
Lhi localily the :\loræne o FOl'malion is only 10m thick and cannol be sren on Ihe
pholograph. \'otice that the dark i\Iid omm l o doleriles al'e cul olT al Ihe uppcr
hOll11dal'y of the Inllileq 'u Formation. T = lnuilcq u FOI'malion. P = Portfjeld

Formalion. lJei~hl of mounlain side abolll 800 In. Inuilcq ;-io.
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Fig. 21. Angu!ar un 'onformiLy at fhe bOllndary between Inuileq Rø Formalion (I)
and Moræne o Formation (11), The lilLing of Lho bods in tho lnuiteq So Formation
is a local phenomenoll at this lo ali ty and is interpreted as a l'osnlL of intrusion of
large dolel'ite bodies ( ,1 idsommol'S0 doleri Les) in the underlying pad of t he fOl'mu-

lion. The pholog'l'uph cover'" an inter'val of alLilude of aboul Hi m, lnuileq ,II.

Thi distribution results in the very bad exposure af the formation,
and in many area it i only the erosional re istanl intrusions (Mid
sommer ø doJel'ites) which pl'oject th/'ough the Quatcmal'Y dcposits a
glacial striated roche moutonn(les. The type locality of thc formalion
at Inuiteq SD is shown in figure 20. The Iowel' boundary is nol exposed,
but KOCH ob erved that the fOI'mation continue to the bOI'del' af Lhe
Greenland Jce Cap in the outh (20-60 km south and outh-east of
Inuiteq Sø), and he estimated the thickne s to be over 900 m (I OCIl,

1923 a, p. 63), The intl'usion af Lhe Midsommersø dalerite has ca.used
disruption af Lhe strata, which are displaccd aJang 'Leep faults and are
locally tilted, so that originally harizon taj stl'ata have now ti ips liP to
20° (fig, 21),

4.2.2. Moræne ø ~Formatioll

At the type localities this formation consi ts af thl'ee division', The
lower division is the clastic tiJlite sequcnce (unit 4-7) which in the 10wcl'
part is tratified and not a tl'Ue tiJlite. The ti11ite is ovcl'1ain by dolomite
with Cryptozoon stl'Uctm'cs (unit 8), and the formation ends with a sancl
stone conglomerate (unit 9). The boundary to thc undel'lying Inuiteq
Sø Formation is an irregular er'osional sudace probabIy excavatctl by
Lhe ice which deposited the ovedying tillite, However, TlO gla.cial sll'iae
have been obscl'ved on the upper Ul'face of the Inuitcq Sø FOl'mation,
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p p
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Fig. 22. Fossil roehe moutonnce on lhe upper surfaee of the Inuiteq Sø FOJ'lnation
(I) probably oxeavaLed by the iee whieh doposited lhe l.illi Le. The tillite ean bo seen
as Lhe dark layel' in the llpper part of tlte Morænesø Formalion (M). During this
I'loeambl'ian glaciation the hill was proleeled by aresistant dolol'ile sill (1\1. D.,
'lidsommersø doleritos)-a phenomenon whieh often is soon in lho modern glacial

ol'oeled laorlscape. Tho sill is aboul 30 m lltick. In the baekgronnd POI'Lfjeld FOI'ma
Lian (P). 1 km outh-wesL af 'Toncncsu.

but the topogl'aphy of that surfaee resembles vcr-y much the topography
of Lhe modern glacially eroded landscape-thus fos il roches moutolmees
and canyons are developed on top of the Inuiteq Sø FOl'mation (fig. 22).
The upper boundary of the formation is a very plain erosiona! sut'face
which is used as a rcfe!'ence plane in plaLe 2 as mentioned above. Jn
places where the Inuiteq Sø Formation lies high in the str'atigraphical
succession, the ero ion "vhich p!'eceded the deposition of the Por·tfjeld
FOI'mation has removed the intel'jacent Morænesø Formation (e. g. at
sections 2 and 3, plate 2).

The lithology of the formation changes from place to place. As
shown in plate 2 the dolomite with Cryplozoon structures (unit 8) thins
out towards tlle ,;vest, and the conglomeratic sandstone below the tillite
(units 4-6) Ol' tho tillite itself are missing in several localities. Apa!'t
from tho dolomite with Cryplozoon str'uctUl'es the sedimentaJ'y rocks of
the fOI'mation a!'e ve!'y susceptible to weaLher'ing, hence the fOI'maLion
does not stand ouL as a distinctive unit which ean be r'ecognised on
aerial photographs. On the geologieal map, ther'efore, the lower boundal'y
of the formalion has only been drawn in full jines whcrc it ha been
directly obsenrecl in the fieId.

192 3
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I"ig. 23. Collenia slrucLul'es developed in a oolomiLe layer which is cOJTclatrd willi
uni t· 17-18, Portfjelc! For'mation. Field of view 25 x 25 cm. Buen.

4.2.3. POl't.fjcld }'ormation

This for-mation consi ts mainly of dolomite except for a single 10 m
thick clastic layer (units 17-18). The lower boundary is not exposed at
the type Iocality but at section 3 the formation begin with a dolomite
congIomel'ate, which contains wel1-l'ounded pebbIes consisting of sand
·tone and intl'Usive rocks. The boundary to the ovedying formation is
cover'ed by 35 m of moraine and scree (unit 20), of which 20 m have
been in Iuded in the Portfjeld Formation, a practise which is justified
by the topography in the interval af unit 20.

mentioned before, the helty dolomite in the Iower pal't of thc
formation (unit 11) stands out as a very charactel'i tic Iayer which ean
easily be recognised on acrial photographs, anel since the unit is distrib
uted over the whole ar-ea it has been af great vnlue durina the drawing
of tlte geoloaicaI map. The m thick ma. sive dolomite Iayel' of unit 13
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Fi".211. The type Io ality of Buen Formation at Buen, norlhcl'I1 shol'C af Jørgen
Bronlilnri Fjol'd. Thc llJOllntaio .. ide i about ?OO m. P = upper part of l'ol'lfjf'ld

Formation, Bil - Bilen Formation, ni' = n,'ønlund Fjord Dolomitc.

1. vel'y distinetive and has hoen 11 ed in ronelat,ion between seetion
4 and 6,

Tho c1astie units 17-1 are replaeed at section 6 by a dolomiLo
which eontains eJastie quartz grains and whieh ha developed stromato
Iite truetures of the Collenia Lype (desel'ipLion by TIlOI':I.SEN, 19/19, p.
2~). Fig. 23 sho\vs the Collenia trueture. . 'pecimen' from the bJaek
ehert of unit 11 have been examined by RAU:,/SGAAIU) P,';DERSEi.\' (1970),
who discovered a1gae(?) threads wiLh lengLhs up to about 0.4. mm. The
thl'ead al'e segmented and p!'obabIy bifureated, and they ean be divided
into at least two gl'OUpS.

4.2.4. Bnen Formation

This fOl'mation is built up of two sedimentary eyeles (units (20)21-24
and units 25-33), eaeh of whieh begins with quartzitie sandstone and
end \Vi tit shaIe intel'bodded with graywaeke. Fia. 2~ show the forma
tion at the; type loeality in .J ØJ'gen Dl'ønlund Fjol'd. Tlle lowol' beds al'e
not oxposed in a 15 m wide interval. A1so the upper boundal'Y is noL
exposed, but at another 10cality (towards ?the \vest) TnoELsEi\ (1%6,
p, 87) observed that tlte boundat,y is a "simple el'osiona1 di conformity".
The over'lying Bl'ønIun<.l Fjord Do1omitc stand out as a very distinctive
teep blufT reeogni ab1e on ael'ia1 phologmph , and tIlis facilitated the

dmwing of the upper boundat'y of the Buen Formation on Lhe geologiea1
map.

In a speeimen of shale bl'ouO'hL home by Lhe alltho!' trilobite frag
ments were idenLified by V. Po LSEN (1970, per'sanal cammunieation).

3*



32 HA;,</S F. JEPSEN II

Fig. :l.'l. Thc Precamhrian Midsommer. o doi(,l'i Les pendl'aLc Lil(' I nn ilcC( Sø Forma
Lion as sil! , slIeels and more il'l'eglllar !Jodies. A L Lhis iocalily Lhe 1orænes", Forma
tion is only" O m thick and cannoL 1)(' S('('fi an Lhe photograph. '"'alice Lhat the dole
riLe' al'c c,nt alT at the Lippel' boundary af Lhe TnuiLeq li Formation. The mOllnLain
side is ahout 700 In. I = lnllilcC), o Formation, P = Po 1'1 fjeld Formation. InlliLeq o.

The speeimen was taken 100 m below the upper boundary of the forma
tion (fr'om unit 32). A genel'ie c1assiIlcation of the fl'aoments eould. not
be 3ccomplished b 'caiise of their very broken nature, but in the summer'
of 1969 aealogi t of Ponderay Polar Af colleeted well-preserved olenel
lid trilobites from fis ile shales belo\V the Brønlund Fjord DolomiLe
(J. C. PRO LE and As oeiates, personal eommunieation to GG ).

Torth of scetion 3 on the north side of _ edre ~fidsommcrsø the
total thiekncss of the Portfjeld and the Buen Formations \Vas measured
to be 575 m, whieh indi ates that the two formaLion thin out towar'ds
the west a' hown in plate 2.

Sections through the. traLa alon o the northern s1101'c of Independenee
Fjol'd were mea ured in 1970 and revealed that all the post-Preeambrian
formations wcdge out toward the south (JEPSEN, 1971).

4.3. Intrusions

The str'ata are eut by two seq uenee of dolerites : a pre-tillitie se
quenee the in tru ion of whieh in the pl'esent paper are eaHed Yridsom
mersø doleri Les, and a youngcr seq uen e of doleritie dykes which Ll'aver e
all the formations of Lhe J Øl'g n Bl'Onlund Fjol'd al'ea.
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Fig. 2G. A verlical dyke (consiclered hcrc as po t·Palaeowic) cllLs Lh"Ollgh lhe Port
fjeld FOl'malion. TOl'lhel'n shore of Øvrc .Miclsommcrsø.

The Iidsommel'sø dolel'ites intrllde only the TnuiLcq Sø Formation
and aro cut ofI by the ero ion which pr'eceded Lho doposition of the
Moræne ø Formation. The dolerites oe ur partlyas coneol'danL sills and
partlyas diseordant dykes, sheets and moro ilTcgular bodies sueh as
chonolith " plugs and stocks (fig, 25). 'ormally it is diffiellH Lo classify
the individual inLI'usions, e pecial1y a the above-mentioned forms al'e
fou nd within a ingle intrll ive bod y grading inLo oaeh other. The thiek
ne 'ses af tho intrusian vary, the malJesL si]]s ean bo moa ureel in deci
metres, and Lhe lal'ge t 'ills and sheets are up to 100 m thiek. The lateral
extont af the silJ anel sheets is diffieult ta mcasllro because the expa ure
are limited. The lågeklippe is built up af a 65 m thiek in with an ex-
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posed horizontal extent of 2.5 km, and in other localities intrusions of
the same scale have been observed. Petrographically the Midsommersø
dolerites are quartz dolerites with the following main constituents:
plagioc1ase, orthopyroxene, augite, pigeonite and a quartzo-feldspathic
mesostasis. In connection with the Midsommersø dolerites a quartz-rich
intrusive breccia occurs (described as "flow breccia" by ELLITSGAARD
RASMUSSEN, 1950, p.594). Probably the breccia was generated during
the intrusion of the Midsommersø dolerites by mobilisation of the sand
stone or the hidden basement rocks. Two rock specimens of the Pre
cambrian Midsommersø dolerites have been dated by radiometric KlAr
determinations and gave 799 ± 68 m.y. and 982 ± 19 m.y. (HENRIKSEN
& JEPSEN, 1970). These must be regarded as minimum ages.

The younger dolerite sequence forms 5-50 m wide dykes which are
vertical and strike north-west-south-east (fig. 26). The dykes are olivine
dolerites with the following main constituents: plagioclase, olivine and
augite. Since the dykes strike roughly parallel to each other and since
they are very alike petrographically the present writer considers them
as belonging to the same magmatic epoch. A KlAr determination on a
rock specimen from one of these dykes gave 72 ± 9.0 m.y. (HENRIKSEN
& JEPSEN , 1970), and all the north-west-south-east striking dykes in
the mapped area are here regarded as post-Palaeozoic. TROELSEN (1950b)
discovered "Basic sills of post-Ordovician but pre-Pennsylvanian (Triti
cites) age" in eastern Peary Land. It is possibIe that igneous rocks of
this age may occur in southern Peary Land.

4.4. Structure

The average dip of the strata is 1.5° towards the north-north-east
so that the boundary between the Morænesø and the Inuiteq Sø Forma
tions (the datum line on plate 2) is 700 m above sea level at Inuiteq
Sø and at Jørgen Brønlund Fjord it is at sea level. Because of this
structure the oldest beds of the sequence are found in the southwestern
part of the area. From the head of Independence Fjord, HALLER (1961,
pp. 156-158) has described very open folds with wave lengths up to
25 km. The folds were said to afIect only the strata of the Inuiteq Sø
Formation (HALLER'S "Older Strata"), and he correlated them with the
Carolinidian orogeny. The present writer was not able to demonstrate
these structures in the mapped area.

The aerial photographs show that the area is cut by numerous
vertical faults, which strike: north-east-south-west. All the pre-Quater
nary strata are afIected by the faults, and therefore they have a post-
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Lower Ordovician age (see table 1). Normally it is difficult to measure
the displacement along the fauIts, but at Midsommerelv between Port
fjeld and Nedre Midsommersø a vertical displacement of 60 m was
measured. The area bounded by Glaciologelv and Botanikerelv south of
Jørgen Brønlund Fjord is down-faulted, and the total displacement,
which has occurred along several parallel fauIts, is about 225 m. Only
fauIts which appreciably have influenced the course of the formational
boundaries have been marked on the geological map.



5. STRATIGRAPHICAL CORRELATION

Apart from algae structures and fucoidal markings, the Precambrian
and Eocambrian beds are unfossiliferous and thus the chronostratigraph
icaI correlation with neighbouring areas cannot be carried out with
certainty because, instead of faunal evidence, one has to make use of
other more problematic aids to correlation such as lithology, uncon
formities and radiometric age determinations.

The Inuiteq Sø Formation can be placed in the upper part of the
Precambrian because of the radiometric K/Ar ages of the pre-tillitic
Midsommersø dolerites which have penetrated the whole formation
(section 4.3).

KULLING (1942, pp.312-314) and KATZ (1952, pp.27-28; 1953,
pp. 96-101; 1954, pp. 47-52; 1961, pp. 325-327) correlated the tillite
above the Precambrian Eleonore Bay Group in central East Green
land with the deposits from the Varanger Glaciation in Scandinavia
(KULLING, 1942, p.315). KULLING (1951, pp.39-41), FRANKL (1954,
pp.56-59), TROELSEN (1956b, pp.85 and 89) and BERTHELSEN (BER
THELSEN & NOE-NYGAARD, 1965, p. 232) have suggested that the same
correlation should be adopted for the tillite in the Jørgen Brønlund
Fjord area, and this correlation is followed by the present writer. In
accordance with POULSEN (1956, pp. 59-60) and TROELSEN (1956b, pp.
71-72) the term Eocambrian is used for "the time which is represented
by the sequence of sediments which starts with the tillites and ends
with the disconformity which precedes the first appearance of Olenel
lidae" (TROELSEN, 1956b, pp. 71-72). Whether the Eocambrian should
be grouped with the upper part of the Precambrian or with the lower
part of the Lower Cambrian has been discussed (ROSENDAHL, 1945, p.
339; POULSEN, 1956, p.60; NEUMAN & PALMER, 1956; COWIE, 1961,
pp. 18-19), but this problem is not important here because it does not
affect the above-mentioned definitions.

The upper part of the Buen Formation contains the oldest beds in
which olenellid trilobites have been observed in the Jørgen Brønlund
Fjord area, and since the formation is built up of two identical sedimen
tary cycles the whole formation is considered to be Lower Cambrian.
Consequently the Eocambrian comprises the Morænesø and the Port-
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fjeld Formations; however, as the boundary between the Buen and
Portfjeld Formations has not yet been observed the latter formation
can only tentatively be included in the Eocambrian. The lower part of
the Brønlund Fjord Dolomite has been placed in the Lower Cambrian
because of the presence of olenellid trilobites (TROELSEN, 1956b, p. 87).
The Wandel Valley Limestone is placed in the Lower Ordovician (Cera
topaea sp.) and the Børglum River Limestone is placed in the Middle
or Lower Ordovician (Maclurites and bryozoans) (TROELSEN, 1949, pp.
18-19).

Four other platform areas with flat-Iying Precambrian and early
Palaeozoic strata are known from North Greenland and Ellesmere Island
(plate 3): Bache Peninsula (TROELSEN, 1950a; CHRISTIE, 1967), Ingle
field Land (KOCH, 1933; TROELSEN, 1950a; COWIE, 1961), Danmark
Fjord (ADAMS & COWIE, 1953; FRANKL, 1955) and Dronning Louise
Land (PEACOCK, 1956). In all these areas the older beds consist of a
reddish or yellow, feldspathic sandstone sequence intruded by dolerites,
which is followed by a carbonate or sandstone sequence without intru
sions. In none of the areas has it been possibIe to ascertain with certainty
whether there is a post-intrusive unconformity between the two se
quences, but many attempts have been made to solve the problem
with the aid of theoreticaI considerations (KOCH, 1933, p. 23; TROELSEN,
1950a, p. 19; ADAMS & COWIE, 1953, p. 16; FRANKL, 1955, pp.14-16;
PEACOCK, 1956, p.36, 1958, pp.123-124; TROELSEN, 1956b, p.77;
COWIE, 1961, p. 21; HALLER, 1961, p. 156; HALLER & KULP, 1962, p. 26;
BERTHELSEN & NOE-NYGAARD, 1965, pp. 216-217; CHRISTIE, 1967, p.
55; KERR, 1967 a, p. 30). However, the lack of sufficiently detailed field
observations has made it impossible to solve the problem definitely.
When the beds on both sides of an unconformity are concordant, it can
be very difficult to detect the unconformity, even if it represents a pro
longed period of erosion. In the Jørgen Brønlund Fjord area it was
only during the fifth field season that the existence of the two post
intrusive unconformities above the lower sandstone sequence (lnuiteq
Sø Formation) was definitely demonstrated (JEpSEN, 1969, p. 13).

In the Jørgen Brønlund Fjord area the discovery of these erosional
unconformities, one of which is pre-tillitic and the other post-tillitic,
has thrown light on the Precambrian and the Eocambrian stratigraphy
in North Greenland. Plate 3 shows how the writer supposes that the
correlation between the Jørgen Brønlund Fjord area and the Danmark
Fjord area should be carried out. The Portfjeld Formation and the Fyn
Sø Dolomite are lithologically very alike, and since there is apparently
no unconformity between the Campanuladal Sandstones and Limestones
and the Fyn Sø Dolomite (ADAMS & COWIE, 1953, p. 10), both forma
tions are here correlated with the Eocambrian or Lower Cambrian Port-
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fjeld Formation. The period of erosion which in the Jørgen Brønlund
Fjord area has preceded the deposition of the Portfjeld Formation could
have eroded away the glacial deposits, if any, above the Norsemandal
Sandstone in the Danmark Fjord area. This theory is supported by the
situation in the Jørgen Brønlund Fj ord area, where the tillite is missing
in two of the measured sections (plate 2, sections 2 and 3).

The correlation with the foreland area in Dronning Louise Land is
rather hypothetical, but PEACOCK (1956, p. 36; 1958, pp. 122-123) and
others have correlated the Trekant Serie with the Norsemandal Sand
stone and the rocks now referred to the Inuiteq Sø Formation, and this
correlation is provisionally followed by the present writer.

In agreement with TROELSEN (1950a, pp. 35-45) and CHRISTIE (1967,
pp. 28~29) the correlation between Inglefield Land and Bache Peninsula
has been carried out as shown in plate 3. TROELSEN (1950a, pp.35-37)
thought that the Rensselaer Bay sandstone, the Cape Leiper dolomite,
and the Cape Ingersoll dolomite should be correlated with the Eocam
brian, as the Cape Ingersoll dolomite is unconformably overlain by the
Wulff River Formation, which contains the lowest known olenellid
trilobites in Inglefield Land (KOCH, 1933, pp.23-26). CHRISTIE (1967,
p.28) and KERR (1967 a, pp.29-31) consider that the Rensselaer Bay
sandstone or at least the upper parts of it, the Cape Leiper dolomite and
the Cape Ingersoll dolomite should be regarded as Lower Cambrian, as
they have correlated these formations with lithological similar beds in
Ellesmere Island north of Bache Peninsula, which contain Lower Cam
brian trilobites. Since the total thickness of the lower unfossiliferous bed
in Bache Peninsula and Inglefield Land is relatively small, one must
except lacunes in the sedimentary sequence which do not exist in the
neighbouring areas, and this possibility makes correlations on the basis
of lithology problematic because, as mentioned above, the existence of
unconformities in a sequence of concordant beds is very difficult to
detect. Intrusive activity is independent of deposition or non-deposition
of sediments, and therefore, as a third possibility, the present writer
tentatively proposes to correlate the intrusion-veined part of the Rens
selaer Bay sandstone with the intrusion-filled, Precambrian Inuiteq Sø
Formation in the Jørgen Brønlund Fjord area about 800 km north-east
of Inglefield Land (plate 3). A confirmation or an invalidation of this
theory could possibly be obtained by radiometric dating of the intrusions.

As mentioned in chapter 2, parts of the lower unfossiliferous beds
in Ellesmere Island, Inglefield Land and North and North-East Green
land have earlier been grouped with the Thule Group, which has its type
area around Wolstenholme Fjord about 200 km south of Inglefield Land
(KOCH, 1929, pp.220-222; MUNCK, 1941; KURTZ & WALES, 1950;
DAVIES, KRINSLEY & NICOL, 1963). CHRISTIE (1967, pp.26-28) and
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KERR (1967 a, p. 8 and 1967b, pp. 487-489), however, do not recommend
the usage of the term Thule Group for any strata in areas north of the
type area. They follow KOCH (1929, p. 271) and consider that the Wol
stenholme Fjord area lies in a distinct sedimentary basin structurally
separated from the northern areas. KERR (1967b, fig. 2) postulates an
east-west trending barrier-the Bache Peninsula arch. KERR and
CHRISTIE also consider that the strata in the Wolstenholme Fjord area
may be of an age different from that of the succession overlying the
basement in Inglefield Land. Therefore, to prevent confusion while
awaiting further field work in the area between Wolstenholme Fjord and
Inglefield Land, the term Thule Group has not been used in the present
paper.
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