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Measurements have been made of the natural remanent magnetisation of Lower Tertiary
basalts from Kangerdlugssuaq on the Blosseville Kyst of central East Greenland. The samples
were taken from the base of a 9 km sequence of flows and are associated with fossiliferous
marine sediments of uppermost Palacocene age. The reversed polarity, mean stable rema-
nence direction (D = 159°, I = -63°, qg5 = 9°), and corresponding palacomagnetic
pole position (185° E, 63° N), are in close agreement with those found by previous workers
who sampled higher parts of the basalt pile. The implications concerning the age of the
opening of the North-east Atlantic and the geomagnetic polarity time scale are discussed.

Angela M. Faller, Department of Earth Sciences, University of Leeds, Leeds LS2 9T,
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Tertiary flood basalts outcrop extensively in
East Greenland between Kangerdlugssuaq and
Scoresby Sund (fig. 1). It is generally accepted
that these and the Faeroese lavas were pro-
duced during the initial rifting episode which
immediately preceded the opening of the
Northeast Atlantic. Brooks (1973) suggested
that this vulcanicity occupied only a few mil-
lion years, during which the whole of the East
Greenland basalt pile was erupted. As palaeo-
magnetic results from these basalts are ac-
cumulated, together with palacontological and
radiometric age determinations, it becomes

‘increasingly more meaningful to test this hy-

pothesis and to improve the precision of the
date of initial separation of the Greenland and
European plates.

Palacomagnetic- results for the Tertiary ba-
salts of the Scoresby Sund area have been re-
ported by Tarling (1967), Watt & Watt (1971)
and Hailwood et al. (1973). Fig. 1 shows all
the localities in East Greenland which have
been sampled. Tarling studied four successions
of flows, at the top of the basalt in Kong Chri-
stian IX Land (Torvgletscher), Muslingehjgr-
net, Pyramiden, and at the head of Wiede-
mann Fjord. All were found to be reversely
magnetised and to have mean directions of
magnetisation which did not differ significant-
ly and when combined gave D = 168°, I =

- 62° (ays = 15°), corresponding to a pole
position of 174°E, 63°N, Watt & Watt mea-
sured the magnetic polarity directly in the
field and concluded that the basalts of Gése-
land were predominantly reversely magneti-
sed. Hailwood et al. sampled the north-east
side of Sydbrz, where the lowest lavas out-
crop immediately above the Pre-Cambrian

. basement. Their preliminary results suggested

a mean inclination around ~ 60°, with no
true polarity changes within a 600 m sequence
of flows. They concluded, therefore, that this
part of the pile was extruded during a reversed
period of the geomagnetic field.

Although the stable samples of Tarling and
of Hailwood et al. have reversed magnetisa-
tion, neither the time intervals represented by
the different flow sequences nor their strati-
graphic relationships are known. The four lo-
calities discussed by Tarling are separated by
major faults, which precludes deduction of
the total thickness of the basalts. This, how-
ever, is unlikely to exceed 3 km in the Scores-
by Sund area, compared with over 9 km to the
east of Kangerdlugssuaq, where the base is
well exposed. It is probable, therefore, that
Tarling and Hailwood et al. sampled the upper
part of the total pile.

Clearly, before concluding that all the Terti-
ary basalts of East Greenland were erupted
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Fig. 1. Sketch map of East Greenland showing out-
crop of Tertiary basalt (black) and localities sampled

" during the same geomagnetic reversal period,
it would be desirable to make systematic pa-
laeomagnetic measurements throughout the
whole pile. This remains to be completed; but
some results from samples known to be at the
base of the thickest part of the pile in the
Kangerdlugssuaq area are now available and
are presented here.

for palaeomagnetism for the present study and by
previous workers (see text).

Geology and Sampling

- The area east of Kangerdlugssuaq (68°N,
31°W), where the base of the lava pile is .
adequately exposed was re-examined in 1974 .

by Soper et al. (in press). Here, late Cretace-
ous — early Tertiary marine sediments are
overlain conformably by more than 9 km of
tholeiitic basalts similar to those of the Scores-
by Sund area. The lowest portion of the: pile
(the Vandfaldsdalen Formation) is submarine
with pillow lavas, hyaloclastic breccias, slide
breccias and bedded tuffs. A shale horizon ap-
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TABLE 1. Details of sites sampled within the Vandfaldsdalen Formation

Site  Sample Locality Description Height Dip
No. Nos. - above base
1 1-3 5 km W of head basalt flow 60 m 5° to 165°
of Ryberg Fjord 10 m thick
2 4-6 = N coast of basalt flow passing 10° to 155°

Ryberg Fjord

3 7-9 ‘Wager’s locality’, basalt flow
2 km W of site 2 . 3 m thick

4 10-12 2 km from coast 20 m flow resting
of Miki Fjord directly on non-
in Vandfaldsdalen volcanic sediments

5 13-15 3 km S of site 4 15 m flow immedi-

ately below
main breccia

into autobreccia

200 m
6m 10° to 155°

Om 10° to 165°

320rﬁ 10° to 165°

proximately 60 m above its base at Ryberg
Fjord has yielded marine microfossils, dinofla-
gellates, which Professor C. Downie has dated
as Lower Sparnacian (uppermost Palaecocene).

At Kap Brewster, the basalts are overlain
unconformably by marine sediments of the
Kap Dalton Formation, of Middle Eocene to
early Oligocene age (Birkenmajer, 1972). The
palaeontological evidence therefore suggests
that the whole basalt sequence was developed
in latest Palaeocene — earliest Eocene times.
Radiometric age determinations do not at pre-
sent improve the precision of this estimate.
Beckinsale et al. (1973) obtained apparent ages
from 45 to 60 Ma from the basalts and Hail-
wood et al (1973) a range from 47 to 52 Ma.
The older values are close to those estimated
radiometrically for plateau basalts elsewhere
in the North Atlantic Tertiary Province.

Oriented hand samples were collected from
five sites within the Vandfaldsdalen Formation
in the Miki Fjord — Ryberg Fjord area by Dr.
N.J. Soper (fig. 1). Details of these are pre-
sented in Table 1. Two cores were drilled from
each oriented sample and the intensity and di-
rection of the remanent magnetisation were
measured on a Digico balanced fluxgate spin-
ner magnetometer. Each core was then pro-
gressively cleaned by alternating field (a. f.)
demagnetisation at peak fields of 5, 10, 20,
30, and 40 mT. The optimum peak field for
each site was taken to be that which gave the
greatest precision estimate for the site mean
direction.

Resuits

The results are tabulated in Table 2. Fig. 2
shows the site mean directions after . a. f.
cleaning and correcting for dip. All cores from
sites, 1, 3, 4 and 5 had NRMs of reversed
polarity, and sites 3, 4 and 5 showed good

N

Fig. 2. Stereographic projection of site mean directions
after a.f. cleaning and correction for tilt. Open
symbols denote the upper hemisphere (reversed) and
solid symbols the lower hemisphere (normal). The star
indicates the present geomagnetic field, the circles
refer to sites, the triangle and the circle of 95 %
confidence to the overall mean direction for the Vand-
faldsdalen Formation, and the square to the mean
direction of Tarling (1967).
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‘mal polarity, there is more evidence than he-

retofore that the whole pile may have been
erupted during a single reversed period of the
geomagnetic field. .

This reversed period is likely to immediately
pre-date magnetic anomaly 24, the oldest re-
cognised off the east coast of Greenland and
off the Hatton Bank (Vogt & Avery, 1974).
As Soper et al. (in press) have argued, if the
maximum age of the oldest basalts is 58 Ma
and all the basalts were erupted in a reversed
period of length at least 2 Ma, anomaly 24
cannot be older than 56 Ma and may well be
as much as 109, younger. The implied re-
vision of the geomagnetic polarity time scale
of Heirtzler et al. (1968), who had placed
anomaly 24 at 60 Ma, is in line with other
current suggestions (Sclater et al.,, 1974; Mol-
nar & Francheteau, 1975). ‘

If the whole volume of East Greenland ba-
salts was erupted during a single reversed pe-
riod of 2~3 Ma, the estimated rate of effusion
is about five times greater than that estimated
for recent vulcanicity in Iceland, which is it-
self high by modern standards. The possibil-
ity that the East Greenland Tertiary vulcanic-
ity could have occupied more than one reversed
period must therefore be considered. For
example, if the Vandfaldsdalen Formation was
magnetised immediately prior to anomaly 25,
basalts with normal polarity corresponding to
anomaly 25 should occur higher in the pile and
an even greater revision of the polarity time
scale would be required.

The Kangerdlugssuaq area of East Green-
land must therefore be regarded as the key to
the problem because of the biostratigraphic age
control which is not present elsewhere in the
North Atlantic Tertiary Province. A complete
palacomagnetic investigation needs to be made
throughout the 9 km basalt pile to verify
or disprove the existence of a normally-magne-
tised part of the sequence.
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Dansk sammendrag

En rxkke maélinger af den naturlige remanente magne-
tisme er blevet udfgrt pa nedre tertizre basalter fra
Kangerdlugssuaq (Blosseville Kyst, @stgrgnland). Prg-
verne er fra basis af en 9 km meagtig lagserie af
basalter, der overlejrer fossilfgrende marine sedimen-
ter fra paleocen. De opniede verdier (D = 159°,
I = -63° gg5 = 9°) og den hertil svarende be-
liggénhed af den palzomagnetiske pol (185°E, 63°N)
er i god overensstemmelse med vardier opndet af
andre forskere pd grundlag af prgver indsamlet i
yngre del af basaltserien. Resultaternes betydning for
fastleeggelsen af tidspunktet for &bningen af nord-gst
Atlanten og for den geomagnetiske tidsskala diskute-
res.
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