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Gravity measurements in Jameson Land and 
neighbouring parts of East Greenland 
RENE FORSBERG 

Forsberg, R. 1986. Gravity measurements in Jameson Land and neighbouring parts 
of East Greenland . Meddr Gr0nland, Geosci. 15, 23 pp. Copenhagen 1986-10-22. 

In the summer of 1982 a regional gravity survey of Jameson Land and adjacent East 
Greenland areas was carried out by the Danish Geodetic Institute. The purpose of 
this survey was primarily to contribute to the ongoing efforts to evaluate the hydro
carbon potential of the area. Together with gravity data from supplementary surveys 
in 1983 and 1984, a total of 379 new gravity stations has been established in the cen
tral East Greenland area. The gravity station spacing ranges from 5 to 30 km, most 
dense in southern and central Jameson Land, where a small area around J. P. Koch 
Fjeld was covered with a station spacing down to 1 km to investigate local structural 
disturbances in the area. 

In the paper results of the surveys are given, including details of the processing of 
the raw gravimeter readings, barometric elevations and terrain correction com
putations. Additionally the results of earlier, unpublished surveys in the Scoresby 
Sund and Mesters Vig regions are presented. Based on available onshore and off
shore gravity data, Bouguer anomaly maps are outlined for Jameson Land and for the 
central East Greenland region 69°N to 73°N, 30°W to 19°W. 

The gravity data of the region show very large anomalies, with Bouguer anomalies 
varying from 90 mgal on the continental shelf to -180 mgal near the edge of the Inland 
Ice at the centre of the Caledonian fold belt. This variation is consistent with general 
isostatic principles, and probably primarily indicates changes in crustal thickness. 
Over the Jameson Land post-Caledonian sedimentary basin a smooth anomaly pic
ture is found, with an E-W trending high crossing the central part of the area, and 
SSW-NNE trending lows and highs in the southern part, probably closely related to 
overall basin structure and basement geology. In the local area around J. P. Koch 
Fjeld a small positive anomaly seems to be associated with the structural disturb
ances, thus probably indicating shallow, relatively high-density rocks within the sedi
mentary sequence. 

Rene Forsberg, Geodetic Institute, Gamlehave Alle 22, DK-2920 Charlottenlund, Den
mark. 

East Greenland is a vast area, extending more than 2000 
km in a north-south direction, with the ice-free coast 
area attaining its greatest widths, up to 300 km, in the 
central East Greenland region. Until recent years vir
tually no gravity data have been available for the ice
free areas, and major regions and nearly all of the ice 
cap await future gravity survey efforts. 

DGI's newly acquired LaCoste and Romberg gravi
meter G466. 

In 1980 the offshore region and parts of Scoresby 
Sund were surveyed by the Geological Survey of Green
land (GGU), as part of a major offshore survey project, 
extending from the south tip of Greenland to c. latitude 
73°N, carried out in the years 1980--82. Gravity data 
from this survey have been used for completing the out
line Bouguer anomaly maps accompanying this paper, 
but will otherwise not be discussed in detail in the pres
ent context where the emphasis is on presenting the new 
onshore gravity measurements. 

In the central East Greenland region the first gravity 
survey dates back to 1954, when the Danish Geodetic 
Institute (DGI) established 15 scattered gravity stations 
in the Scoresby Sund fjord system. The first more exten
sive survey was carried out as late as 1976, when c. 75 
stations were measured in the inner parts of the Kong 
Oscar Fjord/Kejser Franz Joseph Fjord area, also by 
DGI. Both these surveys were subsequently tied to the 
international gravity reference network IGSN 71 in 
1977, when control measurements were carried out with 
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These new measurements originate from the rela
tively extensive 1982-84 DGI gravity survey of the cen
tral East Greenland region, covering from 69°N to 
74°N, with additional coverage along the outer coast 
south of this area to Angmagssalik. The results and out-
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Fig. I. Geological sketch map of central East Greenland. A: Caledonian and Precambrian crystalline rocks. B: Caledonian sedi
ments (late Precambrian to Ordovician) , C: Post-Caledonian sediments (Devonian to Permian), D: Post-Caledonian sediments 
(Mesozoic) , E: Tertiary basalts, F: Tertiary intrusions. (After N. Henriksen, pers . comm.). 
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line of this survey are presented in the following, to
gether with a recompilation of the older data. None of 
the results reported here have been published previ
ously. 

Apart from these surveys, the only other major grav
ity survey project in the ice-free parts of East Greenland 
covered the northern regions north of latitude 76°N. 
This survey was carried out in 1980 as part of the "North 
Greenland Project", with preliminary results presented 
in Forsberg (1981b). The Bouguer anomaly variations 
found in the northern and central East Greenland re
gions show somewhat similar main features, with large 
Bouguer anomaly gradients at the outer coast ·and low 
anomaly values near the Inland Ice margin. 

The central East Greenland region 

The 1982- 84 regional gravity survey covers primarily 
Jameson Land, the central East Greenland fjord sys
tems and the northern part of the Blosseville Kyst and 
inland nunatak area, roughly within an area 69° to 74°N, 
30° to 19°W. The primary survey efforts have been con
centrated in Jameson Land in order to provide geophys
ical information relating to the overall dimensions and 
major structures of the post-Caledonian, mainly Meso
zoic sedimentary basin, comprising essentially all of 
Jameson Land. 

A geological sketch of Jameson Land and surround
ing areas is shown in Fig. 1. In Jameson Land the cen
tral East Greenland post-Caledonian sedimentary basin 
attains its greatest width. Mesozoic, especially Jurassic, 
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sedimentary formations make up most of Jameson 
Land. The oldest sediments (Devonian) outcrop to the 
north, while the youngest formations (Lower Cretace
ous) outcrop in a small area of southernmost Jameson 
Land. The sediments in the southern part of Jameson 
Land are intruded by numerous Tertiary dykes and sills, 
while major Tertiary intrusions are found intersecting 
the sediments at the northern end of Jameson Land 
(Noe-Nygaard 1976). 

In the western regions central East Greenland is 
made up mainly of Caledonian complexes, including the 
spectacular granites of Stauning Alper NW of Jameson 
Land. The Caledonian fold belt includes a major se
quence of late Precambrian-Ordovician sediments with 
a cumulative thickness of more than 17 km (Henriksen 
1985), mainly exposed in a roughly 550 km wide belt 
along the central parts of the Kong Oscar/Kejser Franz 
Joseph Fjord system. Caledonian metamorphic com
plexes and intrusives are also found east of Jameson 
Land, where Liverpool Land represents an area prob
ably uplifted and eroded in late geological times (Hen
riksen & Higgins 1976). 

South of Jameson Land the East Greenland plateau 
basalt province is situated, with huge piles of volcanic 
rocks of Tertiary age. The volcanic rocks overlie Cal
edonian rocks in the inner part of Scoresby Sund, and 
are also found overlying Mesozoic sediments in areas 
north of Kejser Franz Josef Fjord. However, it remains 
an open question whether the Mesozoic sediments of 
Jameson Land continue south under the plateau basalts 
(Henderson 1976). 

The general topographic features of the region are 
closely linked to the geology. In the late Palaeozoic
Mesozoic sedimentary area rounded landforms prevail, 

Fig. 2. Perspective view of the central East Greenland region, as seen from SE. North-south extension of the block roughly 500 
km. 
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Fig. 3. Topography of Jameson Land, as seen from SW. The mean height grid illustrated is used for computing remote-zone ter
rain corrections. 

with the topography of Jameson Land being nearly flat 
in a belt along the coast of Scoresby Sund . In the south
ern half of Jameson Land the elevation ranges up to 908 
m at J. P. Koch Fjeld, while in the area to the north 
more rugged mountains, intersected by large valleys, 
are found. In the northern area most gravity stations 
have been located in these valleys . 

In the Caledonian areas the topographic relief is dra
matic, with alpine regions or plateau-like landscapes, 
topped with ice caps and cut by steep-sided fjords and 
valleys. Elevations in the alpine areas around Jameson 
Land range up to 2800 m in Stauning Alper to the west 
and 1430 m in Liverpool Land to the east. Both of these 
adjacent areas have , unlike Jameson Land, quite heavy 
valley glaciation, a factor limiting the number of good 
gravity station sites available. 

The plateau basalt region south of Scoresby Sund at
tains the highest topographic elevations in Greenland 
and is also heavily glaciated. The southern extension of 
the present gravity survey covers the nunatak zone SW 
of Scoresby Sund, an area of average elevation up to 
2000 m or more. The general topographic elevations are 
illustrated in the block diagrams Fig. 2 and Fig. 3 for the 
central East Greenland region and Jameson Land, re
spectively. 

Field work of the 1982-84 gravity survey 

The purpose of the gravity survey was, in addition to the 
Jameson Land geophysical data contribution, to con
tinue the ongoing gravimetric survey of Greenland. This 
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programme is aimed at establishing a reference network 
and to provide a general outline of the gravity field vari
ations in the ice-free areas, primarily in order to provide 
data for the geoid computations needed for precise sat
ellite surveying. The 1982/83 survey phase was carried 
out in close logistic and economic co-operation with the 
Geological Survey of Greenland, while the 1984 survey 
represents the first phase of a DGI mapping project 
aimed at future coverage of all of southern East Green
land . 

The 1982 field survey provided the bulk coverage of 
Jameson Land, Liverpool Land and Stauning Alper. 
The season was initiated in early July when a set of ba~c 
stations was established at Kulusuk/Angmagssalik in 
southern East Greenland. In the first part of the season 
emphasis was on non-gravity activities (natural airstrip 
reconnaissance and Doppler surveying) , but a limited 
set of gravity stations was measured in the Kangerdlugs
suaq area. In the last part of July the survey team ar
rived in Mesters Vig, and the survey of the Jameson 
Land area was carried out in the next three weeks . 

Transportation in Jameson Land was provided by a 
Hughes 500 D helicopter. Most of the gravity stations 
were established by short helicopter stops at pre-se
lected sites marked on aerial photographs. Whenever 
possible these sites were chosen to coincide with known 
trigonometric survey points or sea-level points . For
tunately southern and central Jameson Land has a rela
tive abundance of such points, originating from earlier 
geodetic mapping projects . The known heights of these 
points provide good control of the barometric levelling 
which otherwise formed the only available means for 
determining heights of the gravity stations. 
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Generally 10--20 gravity stations were measured in a 
"loop"-type configuration to check for instrument drift 
and possible tares (jumps) of the LaCoste and Romberg 
gravimeter, using as bases Mestersvig airport or tempo
rary field camps. A total of c. 30 helicopter hours was 
used (including idle time during measurement stops), 
distributed on 8 different days. Each measurement stop 
had a duration of 5-6 minutes on the Jameson Land 
profiles (including landing and take-off), while the 
measurements in Stauning Alper were somewhat slower 
due to the often very large gravity differences encoun
tered between successive stops. A total of approxi
mately 155 gravity stations were established during this 
phase of the survey. 

The 1982 survey was supplemented by surveying on 
foot in the area around J. P. Koch Fjeld in southern 
Jameson Land, and by ship-borne surveys along the 
south shore of Kong Oscar Fjord and the Alpefjord/ 
Forsblad Fjord branches west of Stauning Alper. For 
the ship-borne surveys in 1982 (and 1983) the vessel 
"Molly" was kindly put at our disposal by Nordisk Mi
neselskab NS. 

In 1983 the field season was initiated in late July. [n 
the first part of the season supplementary gravity sta
tions were measured in Jameson Land, along the west
ern and southern shores of Scoresby Sund, and on a tra
verse across the northern part of the Blosseville Kyst in
land area. Later in the season a combined gravity and 
Doppler satellite survey program was undertaken in the 
Kong Oscar/Kejser Franz Joseph Fjord system area, us
ing a combination of ship-borne and helicopter-borne 
operations. Because a Doppler observation programme 
usually requires that each site is visited twice (set-out 
and pick-up of the receivers), many gravity stations in 
this area were thus measured twice, yielding a relatively 
strong gravity network with many extra determinations 
improving the subsequent least-squares adjustment of 
the instrument readings. Additionally a number of older 
gravity stations of the 1976 survey were revisited. Fi
nally, in October 1983, an additional survey trip was 
carried out along the coast from Scoresby Sund to Ang
magssalik, taking advantage of a Greenland Air heli
copter ferry flight. On this trip 10 new stations were 
measured at sites primarily chosen to complement 
GGU's offshore survey lines . 

The survey of 1984 had as primary objective the es
tablishment of a number of Doppler satellite stations in 
the high nunatak area behind the Blosseville Kyst south 
of the Scoresby Sund fjord system. Around 25 gravity 
stations were measured in the area as an integral part of 
the survey, operating again with a Hughes 500 D heli
copter from a temporary base camp at Hj(l)rnedal 
(70°21 'N, 28°09'W) in the inner branches of the Score
sby Sund fjord system. Along with some additional 
gravity measurements in the inner fjord system area, to 
fill in some of the coverage gaps of the earlier surveys, 
this yielded a total of 37 new gravity stations for the sea
son. 
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[n total 379 new gravity stations were established dur
ing the 1982-84 survey, with more than 200 of these sta
tions originating from the 1982 Jameson Land survey. 
The outline of the observed gravity network in central 
East Greenland is shown in Fig. 4. 

Survey data processing 

The computation of final gravity anomalies requires 
three distinct steps for conventional land based gravity 
surveys: adjustment of gravimeter observations to yield 
absolute gravity values, computation of geographical 
coordinates and heights of the gravity stations to allow 
computation of simple anomalies, and the computation 
of terrain corrections to eliminate the influence of to
pographic irregularities on the measured gravity at a 
specific point. In the following, processing details of 
each of the steps will be given. 

Adjustment of gravimeter observations 

During the 1982-84 survey two LaCoste and Romberg 
"G" meters - nos 466 and 495 - were used. This type of 
gravimeter has an accuracy around 0.02 mgal, a global 
measurement range and low instrument drift rates, thus 
making it ideal for the present type of gravity work. 
Both gravimeters were used for ties between individual 
areas, but only one gravimeter was used during the ac
tual regional surveys, the other instrument being kept as 
a reserve. The survey was tied to the international grav
ity standardization network IGSN 71 (Morelli 1974) 
through readings in S(l)ndre Str(l)mfjord, Iceland and Co
penhagen. 

The processing of the field gravimeter readings in
cludes as a first step calibration of instrument non-lin
earities using the tables provided by the manufacturer. 
[n the second step observations are corrected for tides, 
using the formulae of Longman (1959), assuming an 
earth tide factor of 1.15. The "reduced" readings thus 
obtained are subsequently processed in a least-squares 
adjustment, where optimal estimates of various un
knowns such as station gravity values, instrument scale 
factors, drift rates and occasional jumps in instrument 
bias (tares) are determined through the solution of a 
large set of linear equations. Due to basic non-linear
ities in the problem formulation several iterations are 
needed to obtain the final solutions. Details of the least
squares adjustment method can be found in Forsberg 
(1981a) and Sj(l)berg (1982). 

The 1982-83 measurements have been adjusted to
gether with all other Greenland LaCoste and Romberg 
gravity control measurements in one large adjustment, 
while the relatively few observations of the 1984 survey 
were adjusted in a small separate adjustment . The main 
adjustment included 1112 readings at 430 stations, 
measured primarily by DGI in the period 1976-83. Six 
different gravimeters have been used in the network, 
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Fig. 4. East Greenland gravity network, showing stations and ties of the 1982- 84 survey. 
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Table 1. Some East Greenland station gravity values -
results of the 1976/83 gravity network adjustment. Scale 
factors: G466 - 1.00061; G495 - 1.00035. 

41100 Mesters Vig Doppler station 982 682.95 mgal 
48203 Mesters Vig GGU base 982 683.39 mgal 
48206 Mestervig airstrip apron 982 684.57 mgal 
51261 J. P. Koch Fjeld summit cairn 982 421.37 mgal 
57704 Scoresbysund flagpole 982 652.11 mgal 
78208 Kulusuk airstrip apron 982 333.75 mgal 
78210 Angmagssalik heliport 982 322. 75 mgal 
78212 Angmagssalik Atlantic pier 982 323.38 mgal 

and IGSN 71-station groups in S(llndre Str(llmfjord, 
Thule, Iceland, Canada and Denmark were kept fixed 
in order to provide the datum and scale of the gravity 
network. The results relevant to the Jameson Land sur
vey are shown in Table 1. 

The gravimeter performances during the survey trips 
were generally excellent, with average drift levels at the 
order of 0.03 mgal/day. Although the stability of the in
struments was good, a few instrument tares did occur, 
especially in connection with the ship-borne surveys in 
1982 and 1983. Apparently the gravimeters were to 
some degree susceptible to engine vibrations. Most of 
the tares were of small magnitude (below 0.5 mgal), 
with a few exceptions (maximum detected tare 1.9 
mgal). Due to the frequent repeat measurements in the 
ship-borne networks it was to some degree possible to 
locate the probable time of the instrument tares. How
ever, in a few cases this was not possible, yielding minor 
network segments with significantly higher possible 
gravity errors than the adjustment estimate. However, 
considering the overall station spacing in the gravity 
network, these problems are of little practical import
ance for the computed gravity anomalies. 

Height determinations of the gravity stations 

Precise knowledge of the height of a gravity point is 
necessary for computation of gravity anomalies. A 
height error of 1 m will produce anomaly errors of 0.2 
and 0.3 mgal for Bouguer and free-air anomalies respec
tively. 

In the 1982-84 survey a variety of height determina
tion methods were used: triangulation, Doppler satellite 
surveying, photogrammetric methods, and especially 
barometric levelling. A fairly large set of existing trig
onometric points was available, especially in southern 
Jameson Land. These points have superior height ac
curacy compared to the needs of the regional gravity 
survey, and were utilized for constraining the baromet
ric levelling to obtain the highest possible accuracies. 
Generally the barometric height determinations were 
carried out in short traverse segments ending at such 
points with known elevation and sea-level points. The 
barometers used were of type "Baromec", a high-pre
cision altimeter with a proven accuracy of 0.1 mbar, cor-
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responding to 80 cm in elevation. Generally three dif
ferent altimeters were used on each survey flight. Ex
cept at cairned, trigonometric stations, it was generally 
not necessary for the barometer operator to leave the 
helicopter during measurement stops, a definite advan
tage in terms of speed and safety of the operations. 

The gravity survey pattern consisted as mentioned 
earlier of a series of more or less irregular loops. For 
each such loop an average atmospheric model of the 
type 

dH = - c(t + 273°)ln(dP) (1) 

has been used for the barometric levelling computa
tions. Here dH is the height difference, dP the pressure 
difference and c a constant, the value of which depends 
slightly on factors such as latitude and humidity. For 
Jameson Land a value c = 29.2 m/°C/mbar is applicable, 
corresponding to a typical pressure gradient of 8.12 m/ 
mbar at sea-level and t = 5°C. These values and the for
mula (1) follow from simple ideal gas physics. 

From the formula (1) it is clear that a knowledge of 
the average temperature at the survey level is very im
portant, an error of l °C giving a scale error in height of 
1/273 at 0°C. The state of the atmosphere (average tem
perature t) was to the degree possible determined indi
rectly through pressure measurements in high and low 
stations with known heights, supplemented by ordinary 
temperature measurements. The final barometric alti
tudes were estimated taking the height errors at the 
loop points of known elevation into account, using an 
adjustment programme developed by J. Olsen at DGI. 

Generally the best quality of barometric levelling is 
expected in southern and central Jameson Land, where 
the topography is relatively gentle and many trigono
metric stations exist. Based on some test adjustments of 
the altimeter measurements in this area, a height error 
around 2-3 m is estimated for most stations, corre
sponding to a Bouguer anomaly error of 0.5 mgal. In 
northern Jameson Land the height accuracy probably 
deteriorates to around 5 m for altimeter stations inland. 

For the high-altitude altimeter stations in the areas of 
rugged topography, i.e. mainly measured stations in 
Stauning Alper, the Blosseville Kyst hinterland and the 
land in the interior of the Kong Oscar/Kejser Franz Jo
seph Fjord system, altitude errors or 10 m of more are 
possible. Although care has been taken to utilize high/ 
low "atmosphere calibration" pressure observations, 
the large areas and altitude differences make baromet
ric levelling more uncertain. However, especially in the 
last two regions, the number of barometric height deter
minations is relatively small and well controlled by sat
ellite Doppler heights. These Doppler heights have 
been determined using available preliminary (broadcast 
ephemeris) or final (precise orbit) satellite positions, 
from which station heights have been computed using 
geoid height information primarily from a global spher
ical harmonic geopotential model, complete to degree 
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and order 180 (Rapp 1981), with local improvements 
based on available gravity data. The accuracy of these 
heights is of the order of 3-5 m. 

For the detailed local gravity survey around J. P. 
Koch Fjeld the altitudes were determined by a combi
nation of trigonometric height determinations, baro
metric levelling and photogrammetric methods. The 
points of the survey on foot were marked in the field on 
1:50 000 aerial photographs, and heights were obtained 
through an aerotriangulation. Only two stereomodels 
were necessary to cover this local area, and the quality 
of the derived heights is estimated to by± 2- 3 m, corre
sponding to 0.5 mgal in the gravity anomaly. The baro
metric levelling was used to supplement the photogram
metric/trigonometric heights when successive points 
were surveyed within reasonable time spans or when 
photo markings were uncertain . 

Coordinates of the gravity stations 

Geographical coordinates are necessary for location and 
plotting purposes, and for the computation of gravity 
anomalies . At the high northern latitudes of central 
East Greenland, only a modest accuracy in the latitude 
determination is necessary for anomaly computations, 
the horizontal gradient of normal gravity at 71°N having 
a relatively low value - around 0.5 mgal/km. 

The coordinates of the gravity stations of the 1982-84 
survey are known with high accuracy at trigonometric or 
Doppler points, and also for the local J. P. Koch Fjeld 
survey the photogrammetric derived coordinates have 
accuracies at the few metre level. For all remaining 
gravity stations, coordinates have been digitized from 
available maps or geometrically corrected Landsat mo
saics. 

The existing topographic maps of East Greenland are 
on scale 1 :250 000 and of varying quality. In Jameson 
Land and the Scoresby Sund fjord system the maps are 
of recent date with adequate to good ground control, 
but north of 72°N the maps date from the thirties and 
have significant errors. Similarly south of 70°N the exist
ing maps are old and erroneous, with no DGI maps 
available at all for the northern part of the Blosseville 
Kyst. For this area a 1 :500 000 geometrically corrected 
Landsat mosaic map has been constructed by Hauge 
Andersson and Jon Olsen using the DG I orthophoto 
projector. 

To summarize. the following maps were used to ex
tract coordinates of the gravity stations: 

I) North of 72°N: Landsat mosaics and maps at 
I :500 000 and I :250 000 . 

2) Between 70° and 72°N: DGI maps at 1:250 000. 
3) Southern Jameson Land: DGI manuscript map at 

1:200 000. 
-l) Blosscville Kyst area and Kangerdlussuaq: Landsat 

mo~aic at I :500 000: AMS map at I :250 000 for a 
small area not covered by mosaic. 
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The positions of the gravity stations were transferred to 
the maps and mosaics from field markings on aerial 
photographs and subsequently digitized with a Calcomp 
digitizer. Map distortions were checked using the geo
detic coordinates of existing trigonometric points . The 
final coordinates of the stations in the Jameson Land 
area are estimated to have average errors of 100--200 m, 
while the coordinate errors in the areas where Landsat 
mosaics have been used are probably up to 1 km. 

The final coordinates of the gravity stations have 
been transformed to the new international satellite da
tum WGS 84 (World Geodetic System 1984), also 
known as NAO 83 (North American Datum 1983). The 
coordinates given for the gravity stations are therefore 
not directly transferable to the existing DGI map mate
rial of the area, which is based on the old Scoresbysund 
1954 datum. The datum shifts between the two systems 
amount to -2" in latitude and 34" in longitude, corre
sponding to an ESE shift of 360 m, which must be sub
tracted from the given gravity station coordinates (cf. 
Appendix 1) to get positions compatible with the exist
ing DGI and GGU maps. 

Computation of simple gravity anomalies 

Based on the adjusted station gravity values, geograph
ical coordinates, and heights of the gravity stations, 
free-air anomalies and simple Bouguer anomalies may 
be computed directly. To obtain the complete Bouguer 
anomaly, terrain corrections are also needed, but dis
cussion of this point will be postponed to the next sec
tion. 

The free-air anomaly at a point is defined as the ac
tual observed gravity g minus the value of normal grav
ity y. 

(2) 

where y is defined implicitly through the choice of geo
detic reference ellipsoid and GM-value of the earth. 
Normal gravity is a function of both latitude and height. 
In gravity work the Geodetic Reference System 1967 
(GRS 67) is traditionally used, and it has also been used 
here in spite of the existence of more recent, better ref
erence systems (e.g. GRS 80, the system underlying 
WGS 84). The differences are minor and of no practical 
importance in the present context. For GRS 67 normal 
gravity. the following basic formula has been used: 

y(cp.h) = 978031.85 (I + .005278895 sin2cp + 
.000023462 sin'cp) + 0.30877 (I - .00139 sin:cp)h (3) 

where the first part of this formula corresponds to the 
well-known ·· t 967 gravity formula·· (International Asso
ciation of Geodesy 1967). 

Bouguer anomalies have subsequently been com
puted from the free-air anomalies by 

(4) 
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where G is the gravitational constant, Q the topographic 
density (conventional value 2.67 g/cm3

) and tc the ter
rain correction. The Bouguer correction takes into ac
count the gravitational attraction of the visible topogra
phy, and in (4) is subdivided into a slab correction 
2:n:GQh and the terrain correction tc, representing the 
gravitational effects of topographic irregularities rela
tive to the slab. The terrain correction is always posi
tive, very cumbersome to compute and usually rather 
small, and is therefore often neglected. In the central 
East Greenland region, however, large tc values are 
nearly unavoidable, and considerable effort has been 
put into computation of tc, as outlined in the following. 
Due to the varying quality of the existing topographic 
maps, reasonable computations have only been possible 
for gravity stations located between 70° and 72°N, i.e. 
including all Jameson Land stations. 

Computation of terrain corrections 

The computation of precise terrain corrections is 
necessary to enhance anomalies due to geological fac
tors. The terrain correction is very sensitive to the local 
topography surrounding the measurement point, and 
thus usually requires large-scale maps. Such maps are 
not available for the region. However, considering the 
regional nature of the gravity survey, even the existing 
1 :200 000 and 1 :250 000 maps may provide reasonably 
good terrain corrections when proper care is taken in 
the computations, and when the sites selected for the 
gravity measurements have a reasonably smooth top
ography in the immediate neighbourhood of the station. 
For the local survey in the J . P. Koch Fjeld area the 
map-derived terrain corrections were not however con
sidered sufficiently accurate. Here a detailed digital ter
rain model was constructed by photogrammetric meth
ods. 

The terrain corrections for the gravimeter stations in 
the area were computed using a modification of the 
"prism method", where the individual mass elements of 
the topographic irregularities are represented as rec
tangular prisms of uniform density in a latitude/long
itude grid . In the method, the basic formula for the 
gravity effect of a mass prism located at relative coordi
nates x1 to x2 , y1 to y2 and 2 1 to z2 (z axis positive upward) 

bg = GQ Ill xlog(y + r) + ylog(x + r) 

- zarctan xy I X2 I Y2 I z2, 
zr x1 y1 z1 

r = Yx2 + y2 + z2 

(5) 

(Jung 1961) is used in an inner zone around the com
putation point, while faster, approximative formulae 
are used at larger distances from the computation point, 
in connection with the use of coarser mean height grids 
(Fig 5). In the immediate neighbourhood of the com-
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Fig. 5. Computation of terrain corrections using a sequence of 
mean height grids. The topographic mass excesses or deficits 
are in each compartment represented by rectangular prisms. 
Around the computation point Pa bicubic spline interpolation 
procedure is used to obtain an improved height representation 
of the inner zone (dotted). 

putation point the digital terrain model used is refined 
using a bicubical spline interpolation procedure to give 
more detailed height information. Details of the 
method are described in Forsberg & Tscherning (1981). 

The digital terrain models forming the basis of the 
computations were derived from the 1 :200 000 and 
I :250 000 maps. To minimize the work in acquiring the 
height data, the DTMs were split into two groups: 

I) Regional DTMs, grids of c. 2x2 and 6x6 km mean 
heights, covering all of Jameson Land and surround
ing areas. These DTMs were constructed from N-S 
height profile scans of the available maps, with dis
tances between scan lines varying from c. 2 km in 
southern Jameson Land and 3 km in northern Jame
son Land and Stauning Alper to 5-6 km in the other 
areas. Examples of mean height DTMs are shown in 
Fig. 2 and Fig. 3. 

2) Local DTMs, with 400x400 or 500x500 m point 
heights read relative to individual stations. To mini
mize the work of reading the local heights, spot 
height dot templates with dots in a pattern of 400/500 
or 800/1000 m spacing, corresponding to 2 and 4 mm 
in the maps, were utilized. Depending on the rug
gedness of the local topography, various template 
patterns were used. 

At each computation point, the terrain correction com
putation was carried out to a maximum distance of 50 
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km from the point. The effects of glaciers and fjord 
depths were not taken into account due to lack of data. 

The computed terrain corrections show that the ter
rain corrections are significant over most of the area. 
The tc values in Jameson Land range from 0-1 mgal in 
the flat areas along the shore of Scoresby Sund to 2- 5 
mgal in the more rough central and northern areas. In 
the surrounding alpine and mountainous areas values of 
5- 10 mgal are common. Of the computed corrections 
54% are in the range 0-5 mgal and 85% below 10 mgal. 

For some gravity stations extremely large gravity cor
rections were encountered. This is for example the case 
for the only two gravity stations (nos 51829 and 53524, 
cf. Appendix 1) measured in the Werner Bjerge Tertiary 
intrusion area in northern Jameson Land, and for some 
stations close to Scoresby Sund, visited primarily in or
der to get a high reference point for the barometric lev
elling. Naturally the anomalies for such stations {Table 
2) should be used with caution. 

For the local J. P. Koch Fjeld area, a photogram
metric digital terrain model with a resolution of 100 m 
was constructed by scanning 1 :50 000 aerial photo
graphs in an analytical plotter. The actual scanning 
work was performed by Scankort A/S. A derived 

200X200 m mean height DTM of the local area is shown 
in Fig. 6. The computed terrain corrections for the 44 
local gravity stations vary from 1-2 mgal at the lowest
lying stations to 10.3 mgal at the summit station (no. 
51261, altitude 908 m), thus being of much larger mag
nitude than the possible local geological anomalies 
searched for. However, due to the detailed high-quality 
DTM used, the noise in the computation of the terrain 
corrections is estimated to be only a fraction of a mgal. 

The availability of the detailed DTM of the J. P. Koch 
Fjeld area provided a means of testing the accuracy of 
the terrain correction computations based on the small
scale maps. Based on the available southern Jameson 
Land 1:200 000 manuscript map (with contour interval 
100 m and many spot heights), a "best possible" map
derived DTM was constructed. Comparison of terrain 
corrections computed from the photogrammetric DTM 
and the map-derived DTM yielded the results indicated 
in Table 3. From the table it is seen that a sub-mgal ter
rain correction accuracy apparently is possible using the 
existing maps. Since the J. P. Koch Fjeld area is rela
tively rugged, this conclusion should be valid for most of 
Jameson Land, and thus for the majority of the gravity 
stations of the present paper. 

Table 2. Examples of stations with excessive terrain corrections. 

Station Location Height le 

51312 Kap Stevenson 70°24'N, 25°18'W 1069 m 47.6 mgal 
51317 Pythagoras Bjerg 71°23'N, 25°14'W 1376 m 33.8 mgal 
51829 Werner Bjerge 71 °52'N, 24°06'W 1792 Ill 34.3 mgal 

J. P. KOCH FJELD 

Fig. 6. Digital terrain model of the J. P. Koch Fjeld area, southern Jameson Land. The perspective view shows 200 m x 200 m 
mean heights seen from the SW. 
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Table 3. Comparison of photogrammetric and map-de
rived terrain corrections, J. P. Koch Fjeld area. 

Standard density 
(2.67 g/cm3) 

Computed correction 
Differences 

r.m.s. maximum summit station 
variation value (no. 51261) 

4.9 
0.6 

11.3 
1.4 

10.3 
1.0 

The final gravity anomaly listings and maps 

The final gravity values and gravity anomalies, pro
cessed as outlined, are presented in Appendix 1. The 
standard density 2.67 g/cm3 has been used throughout. 
The station number shown in the listings is the official 
DGI number. Stations south of 69°N, not shown in map 
form, have station numbers above 60 000. Latitude and 
longitude are given in North American Datum 1983 
(NAD 83), gravity anomalies in datum IGSN 71/GRS 
67. 

The assumption of standard reduction density 2.67 
g/cm3 is usually valid in areas with old sediments or met
amorphic rocks. In Jameson Land, however, the pre
dominantly Jurassic sediments making up the topogra
phy have significantly lower density. Based on experi
ence from sediments of similar age and type in other 
areas of the world a density around 2.30 would be ex
pected (Woolard 1962). This estimate is supported by a 
regression analysis of gravity versus height using the 
J. P. Koch Fjeld local gravity data (Fig. 7). The results 
indicate an apparent topographic density slightly below 
2.30. Although such regression analysis should only be 
used with care, especially when topography is closely 
linked to geologic structure as in J. P. Koch Fjeld, a 
density of Q = 2.30 g/cm3 has been selected as the most 
realistic reduction density for Jameson Land in the ab
sence of other density information. Naturally this den
sity value applies to the terrain corrections as well as the 
Bouguer "slab" correction. 

The outline of the Bouguer anomaly contours is 
shown for the whole central East Greenland region in 
Fig. 8 (density 2.67), for Jameson Land in Fig. 9 (den
sity 2.30 except for the few high-altitude stations in 
Werner Bjerge and Liverpool Land), and for the local 
J. P. Koch Fjeld area in Fig. 10 (density 2.30). Contour 
intervals in the maps are 10, 5 and 1 mgal, respectively. 

The Bouguer anomaly maps have been supplemented 
with results from the GGU offshore gravity survey of 
1980. This survey, which was executed by a commercial 
contractor as part of a major seismic project, was tied to 
IGSN 71 in Reykjavik, Iceland. The anomalies have 
been transformed to free-air anomalies in system GRS 
67, and to Bouguer anomalies with density 2.30, using a 
two-dimensional terrain correction procedure. These 
Bouguer anomalies are shown directly in the Jameson 
Land plot (Fig. 9), while they have been recomputed to 
reference density 2.67 without the 2-D terrain correc-
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Fig. 7. Regression of free-air anomalies, terrain corrections 
and Bouguer anomalies (density 2.30 g/cm1) in the J . P. Koch 
Fjeld area . The absence of trend in the Bouguer anomalies in
dicates that the selected Bouguer density may be close to the 
average density of the Jurassic sediments of the area. 

tion for the central East Greenland plot (Fig. 8). In both 
plots the location of the survey tracks is indicated with 
small dots. 

Results of earlier DGI gravity surveys in 
central East Greenland 

Based on ties from the new gravity network, results of 
gravity surveys in 1954 in the Scoresby Sund fjord sys
tem and in 1976 in the Kong Oscar/Kejser Franz Joseph 
Fjord region have been reprocessed, and results are 
published here for the first time. Both surveys were 
ship-borne, with all stations close to sea-level. The sur
veys complement the recent survey to give a better re
gional coverage, and the results have been listed in Ap
pendix 2 in the same manner as the 1982-84 survey list
ings, and have also been used for the preparation of the 
Bouguer anomaly maps (Figs 8 and 9). As in the recent 
survey, terrain corrections have been computed for sta
tions between 70° and 72°N, i.e. for the stations from 
the 1954 Scoresby Sund survey. 
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Fig. 8. Bouguer anomaly map of central East Greenland. Gravity datum IGSN 71, normal gravity GRS 67. 10 mgal contour inter
val. A more detailed map of Jameson Land anomalies is shown in Fig. 9. 
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The 1954 Scoresby Sund survey 

The survey took place simultaneously with early trian
gulation in the area. Using a Frost Gravimeter, 78 ob
servations were taken at 15 stations by B. Svejgaard of 
DGI. The Frost measurements are less accurate com
pared to those of modern gravimeters, and several in
strument tares occurred during the survey. However, 
the many repeat measurements facilitated the isolation 
of these jumps in instrument bias . The network has 
been tied to the modern LaCoste and Romberg network 
through stations at the settlements Scoresbysund and 
Kap Tobin. 

The readjustment of the network gave as standard de
viation of a single measurement the relatively high value 
0.35 mgal. The scale factor of the Frost gravimeter 
could not be determined through the adjustment, so a 
value of 1.00985 mgal/scale division was taken from val
ues used in similar surveys with the same instrument in 
western Greenland (Svejgaard 1959) . Due to the lim
ited north-south extent of the network the role of a pos
sible scale factor error is hardly significant. Coordinates 
of the gravity stations have been redigitized from the 
newer 1:250 000 maps and are precise to a few hundred 
metres, except for a few stations whose precise location 
was uncertain. 

The 1976 Kong Oscar/Kejser Franz Joseph Fjord 
survey 

This gravity survey in the fjord region north of Mesters 
Vig was similarly undertaken as part of a triangulation 
project in the region, and was carried out by K. Ek
holm. The measurements were done using a Worden 
gravimeter (no. 142), with a total of 166 readings at the 
73 different stations for the survey. The gravimeter used 
had a limited measuring range of 80 mgal. Due to the 
large gravity changes frequent resetting of the meas
urement range was necessary. In some cases this reset
ting happened accidentally, thus producing unwanted 
tares giving poorly determined points in the network. 

In the adjustment of the gravimeter readings, gravity 
values at 4 stations remeasured during the 1982-84 sur
vey were kept fixed. The scale factor of the instrument 
was treated as unknown and yielded a value of 1.03756 
mgal/s.d. in the final solution. The standard deviation of 
a reading was estimated at 0.13 mgal. The coordinates 
of the gravity stations have been derived from a Landsat 
image of the region, using the existing triangulation as 
control. 

Qualitative discussion of Bouguer 
anomaly results 

The gravity map of central East Greenland (Fig. 8) 
shows a remarkable change of Bouguer anomaly. from 
+90 mgal on the continental shelf to - 180 mgal at the 
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innermost branch of Kejser Franz Joseph Fjord. This 
change in overall Bouguer anomaly values correlates 
closely to the overall topography, the area with the most 
negative anomaly values also being the area of highest 
topography near the centre of the East Greenland Cat
edonian fold belt. The decrease in gravity anomalies 
from the continental shelf to the Inland Ice may there
fore be ascribed to a large degree to isostatic factors, in 
accordance with experience from other areas of the 
world (e.g. Scandinavia), probably reflecting primarily 
crustal thickening and upper mantle density anomalies. 
The lack of geophysical information on crustal thick
ness, however, prohibits separation of these two 
sources. 

The decrease in Bouguer anomalies from the outer 
coast to the Inland Ice margin is not just a gradual 
change. Major gradients are seen along the outer coast 
of Liverpool Land, along the Blosseville Kyst and along 
the post-Devonian main fault (Skeldal fault) separating 
the complexes in Stauning Alper from the late Pal
aeozoic-Mesozoic sedimentary basin of Jameson Land. 
The magnitudes of these gradients (more than 3 
mgal/km along the Blosseville Kyst) implies major in
tracrustal composition changes and/or abrupt changes in 
crustal thickness. The thick accumulation of late Pre
cambrian to Devonian sediments east of the Caledonian 
complexes north of Mester Vig is also reflected in the 
pattern of the Bouguer anomalies, as the gradients are 
small over this area. 

The Jameson Land sedimentary basin is characterized 
by a relatively smooth gravity anomaly picture com
pared to the rest of the region. The Bouguer anomaly 
map of Jameson Land (Fig. 9) shows the existence of 
major anomalies linked to basin structure and basement 
composition. A significant E-W trending positive 
anomaly is seen in the central part of Jameson Land, 
and, south of this high, prominent SSW-NNE trending 
high and low anomaly ridges are seen continuing out 
into Scoresby Sund. At the south tip of Liverpool Land 
extremely large gradients occur, with an offshore high 
of +50 mgal probably indicating a major intrusion. 

The location of the central Jameson Land gravity high 
corresponds to a hinge line known from the structure of 
the sedimentary formations. Palinspastic sections of 
sediment thicknesses show much larger thicknesses of 
the individual sedimentary formations to the north of 
this line than to the south, despite the gradual outcrop 
of older and older sediments towards the north (Birke
lund & Perch-Nielsen 1976, fig. 286). The gravity high is 
associated with a magnetic high of 10(}...200 gammas (L. 
Thorning, pers. comm.), and probably the explanation 
of the anomaly necessitates both changes in basement 
topography and composition. 

Contrary to the central Jameson Land anomaly, the 
gravity high in southwestern Jameson Land and the low 
centred at Hurry Inlet seem to have no or even slightly 
negative correlation with the magnetic field, suggesting 
a different source of the anomalies compared to the cen-
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Fig. 9. Bouguer anomaly map of Jameson Land . Contour interval 5 mgal. Reduction density 2.30 g/cm ... For high-altitude stations 
in Stauning Alper, Werner Bjerge and Liverpool Land 2.67 g/cm3 has been used . 
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Fig. 10. Bouguer anomaly map of the J. P. Koch Fjeld area, southern Jameson Land. Density 2.30 g/cm3, contour interval I mgal. 
Topography interpolated from the 100 m x 100 m digital terrain model contoured at 50 m intervals. 

tral high. The Hurry Inlet gravity low seems to continue 
into the Liverpool Land area where it roughly coincides 
with the location of the youngest intrusive of the area, 
the Hurry Inlet granite body (Henriksen & Higgins 
1976, fig. 213). The occurrence of this probably light 
granite might explain part of the anomaly. In the sedi
ments west of Hurry Inlet the anomaly trend roughly 
follows the axis of a relatively broad syncline seen in the 
Jurassic sediments, on top of which the youngest sedi
ments of Jameson Land, of lower Cretaceous age, rest 
with angular unconformity (Birkelund & Perch-Nielsen 
1976, fig. 293). The anomaly might therefore in part be 
due to local deepening of the sedimentary basin, but to 
give more valid interpretations quantitative investiga
tions utilizing independent geophysical information is 
needed. This is, however, not the subject of the present 
paper. 

The Bouguer anomaly results in the J. P. Koch Fjeld 
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area of southern Jameson Land are shown in Fig. 10 
with 1 mgal contour interval, overlain on topographic 
contours at 50 m interval. The structural disturbance in 
the sediments mentioned earlier consists essentially of a 
dome-like structure. The sediment dips around the sum
mit of J. P. Koch Fjeld summit have large values, up to 
30-40°, directed away from the mountain, compared to 
the low sediment dips (few degrees) encountered far
ther away from the mountain (Surlyk & Birkelund 
1972). The structure is terminated on the east side by a 
N- S trending fault, roughly at the location of the indi
cated residual gravity low. 

The J. P. Koch Fjeld structure itself seems to be asso
ciated with a small residual gravity high of 1-2 mgal am
plitude. This thus points to a (minor) intrusive plug as 
the possible source of the sediment disturbances, in ac
cordance with the existence of the many Tertiary sills 
and dykes in the area. As mentioned earlier, however, 
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this conclusion is tentative, as the apparent magnitude 
of the residual gravity anomaly is critically dependent 
on the density used in the Bouguer reduction. It would 
therefore be advantageous to undertake laboratory in
vestigations of densities of samples from the area before 
more detailed interpretations are made. 

Summary and concluding remarks 

In the present paper new gravity data from central East 
Greenland and the outer coast between Scoresbysund 
and Angmagssalik have been presented. The emphasis 
in the presentation has been to outline the processing of 
the raw gravimeter readings into final terrain-corrected 
gravity anomalies, including fairly detailed discussions 
of barometric levelling, the sources of geographical co
ordinate information and computation of terrain correc
tions. The paper has been designed and written in a 
form intended to make it valuable as a reference for fu
ture gravity work in the region. 

The presented survey data includes 379 gravity sta
tions from the 1982-84 survey, and 78 additional sta
tions from earlier, unpublished DGI gravity surveys in 
the region. The Bouguer anomaly variations in the re
gion were found to be dramatic, with a general isostasy
related anomaly slope towards the Inland Ice and major 
anomalies related to crustal structure. In the Jameson 
Land sedimentary basin major gravity anomalies have 
been detected, anomalies which are likely to be of inter
est in the interpretation of the basin structure in an area 
currently of great interest for oil exploration. 

The main part of the Jameson Land gravity survey 
was carried out during a three week period of 1982. The 
results of this relatively low-cost survey show that the 
gravity method may be an advantageous exploration 
tool even for detailed work in Greenland, without ex
cessive costs. A prerequisite for future surveys is, how
ever, in most areas the availability of maps of sufficient 
quality, or - even better - photogrammetric digital ter
rain models for computations of terrain correction. Al
though barometric levelling has provided sufficient ac
curacy in the height determinations of the present sur
vey, the requirements of more precise gravity 
measurements may not be fulfilled. For such meas
urements the use of geodetic inertial survey systems 
would be a great advantage (Forsberg & Tscherning 
1982), in spite of the significantly increased survey costs 
involved. 
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Instructions to authors 
Two copies of the manuscript, each complete with illustra
tions, tables, captions, etc. should be sent to the Secretary, 
Kommissionen for videnskabelige Unders0gelser i Gr0n
land. Manuscripts will be forwarded to referees for evalu
ation. Authors will be notified as quickly as possible about 
acceptance, rejection or desired alterations. The final deci
sion on these matters rests with the editor. 

Manuscripts corresponding to less than 16 printed pages 
. (of 6100 type units) including illustrations are not accepted, 
unless they are part of a special theme issue. Manuscripts 
that are long in relation to their content will not be ac
cepted without abridgement. 

Manuscript 
Language. - Manuscripts should be in English (preferred 
language), French or German. Authors who are not writ
ing in their native language must have the language of their 
manuscript corrected before submission. 

Place names. - All Greenland place names used in the text 
and in illustrations must be names authorised by The 
Greenlandic Language Committee. Authors are advised to 
submit sketch-maps with all required names to the Secre
tary for checking before the manuscript is submitted . 
Names of Greenland localities outside the area with which 
the paper is concerned should be accompanied by coordi
nates (longitude and latitude). 

Title . -Titles should be as short as possible, with emphasis 
on words useful for indexing and information retrieval. 

Abstract. - An abstract in English must accompany all pa
pers. It should be short (no longer than 250 words), factual, 
and stress new information and conclusions. 

Typescript. - Typescripts must be clean and free of hand
written corrections. Use double spacing throughout, and 
leave a 4 cm wide margin on the left hand side. Avoid as far 
as possible dividing words at the right-hand end of a line. 
Consult a recent issue for general lay-out. 

Page 1 should contain I) title, 2) name(s) of author(s), 3) 
abstract, 4) key words (max. 10), 5) author's full postal ad
dress(es). Manuscripts should be accompanied by a table of 
contents, typed on separate sheet(s). 

Underlining should only be used in generic and species 
names. The use of italics in other connections can be indi
cated by a wavy line in pencil under the appropriate words. 

Use at most three grades of headings, but do not under
line . The grade of heading can be indicated in soft pencil in 
the left hand margin of one copy of the typescript. Avoid 
long headings. 

References. - References to figures and tables in the text 
should have the form : Fig. 1, Figs 2-4, Table 3. Biblio
graphic references in the text are given thus: Shergold 
(1975: 16) ... (Jago & Daily 1974b). 

In the list of references the following style is used: 

Boucot, A. J. 1975. Evolution and extinction rate controls. 
- Elsevier, Amsterdam: 427 pp. 

Sweet, W. C. & Bergstrom, S. M. 1976. Conodont bio
stratigraphy of the Middle and Upper Ordovician of the 
United States midcontinent. - In : Bassett, M. G. (ed.) . 
The Ordovician System: Proceedings of a Palaeontolog-

ical Association symposium, Birmingham, September 
1974: 121-151. Univ. Wales Press. 

Tarling, D. H. 1967. The palaeomagnetic properties of 
some Tertiary lavas from East Greenland. - Earth 
planet. Sci. Lett. 3: 81- 88. 

Titles of journals should be abbreviated according to the 
latest (4th) edition of the World List of Scientific Period
icals and supplementary lists issued by BUCOP (British 
Union-Catalogue of Publications). If in doubt, give the title 
in full . 

Meddelelser om Gr~nland, Bioscience (Geoscience, Man 
& Society) should be abbreviated thus: Meddr Gr~nland, 
Biosci. (Geosci., Man & Soc.) 

Illustrations 
General. - Submit two copies of all diagrams, maps, photo
graphs, etc., all marked with number and author's name. 
Normally all illustrations will be placed in the text. 

All figures (including line drawings) must be submitted 
as glossy photographic prints suitable for direct reproduc
tion, and preferably have the dimensions of the final figure. 
Do not submit original artwork . Where appropriate the 
scale should be indicated on the illustration or in the cap
tion. 

The size of the smallest letters in illustrations should not 
be less than 1.3 mm. Intricate tables are often more easily 
reproduced as text figures than by type-setting; when let
tering such tables use "Letraset" or a typewriter with car
bon ribbon. 

Colour plates may be included at the author's expense, 
but the editor must be consulted before such illustrations 
arc submitted. 

Size. - The width of figures must be that of a column (76.5 
mm), I½ columns (117 mm) or a page (157 mm). The maxi
mum height of a figure (including caption) is 217 mm. 
Horizontal figures are preferred. If at all possible, fold out 
figures and tables should be avoided. 

Caption . - Captions to figures must be typed on a separate 
sheet and submitted, like everything else, in duplicate. 

Proofs 
Authors receive two page proofs. Prompt return to the edi
tor is requested. Only typographic errors should be cor
rected in proof; the cost of making alterations to the text 
and figures at this stage will be charged to the author(s) . 

Twenty-five copies of the publication are supplied free, 
fifty if there are two or more authors. Additional copies 
can be supplied at 55% of the retail price. Manuscripts (in
cluding illustration~) are not returned to the author after 
printing unless specifically requested. 

Copyright 
Copyright for all papers published by Kommissionen for 
videnskabelige Unders0gelser i Gr0nland is vested in the 
commission. Those who ask for permission to reproduce 
material from the commission's publications are, however, 
informed that the author's permission must also be ob
tained if he is still alive. 
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