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anomalies of the Earth’s magnetic field, in
gammas, relative to the Intemational
Geomagnetic Reference Field. Solid where
uncertainty is <25 gammas; dashed where
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The bathymetric contours in the Chukchi Sea
are from Hill and others (1983), in the Beaufort
Sea from Greenberg and others (1981).
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Data sources

1. Shih (1971); Shih and others (1972a, 1972b) (see Refer-
ences cited).

Grantz and others (1970); Grantz and others (1971 and
1972); Cady and others (1973); Hanna and others
(1974) (see References cited).

Unpublished data collected by M.L. Holmes and J.S.
Creager of the University of Washington from the RV
Thomas G. Thompson from August 12, 1967 through
September 7, 1967.

2. Bssinger, B.G., 1968 (see References cited). Modified by
data listed for area 1, above.

3. Woolson, J.R., and others, 1962, Seismic and gravity
surveys of Naval Petroleum Reserve No. 4 and ad-
joining areas, Alaska: U.S. Geological Survey Profes-
sional Paper 304-A, 25 p., scale 1:1,000,000, contour
interval 10 gammas, flightline spacing and direction
2 and 4 mi northeast-southwest with variably spaced
tie lines, flown in 1945 and 1946.

4. U.S. Geological Survey, 1972, Aeromagnetic data from
S. W. Naval Petroleum Reserve Alaska: U.S. Geologi-
cal Survey Open-File Report 72=383, scale 1:250,000,
flightline spacing and direction 4 mi north-south with
2 east-west tie lines, flight elevation adjusted to 1,000
ft above ground level, flown in 1970.

5. Andreasen, G.E., 1960, Total intensity aeromagnetic
profiles of the Cape Lisburne area, Alaska: U.S.
Geological Survey Open-File Report 60-61, scale
1:250,000, flightline spacing and direction approxi-
mately 1 mi north-south, flight elevation 500 ft above
ground level, flown in 1958.

6. Aero Service Corp., 1958, Aeromagnetic profiles in the
western Brooks Range, Alaska.

7. Scintrex Airborne Geophysics, Inc., 1970, Aeromagnetic
profiles over the western Baird Mountains, Brooks
Range, Alaska.

8. Alaska Division of Geological and Geophysical Surveys,
1975, Aeromagnetic map, Baird Mountains quad-
rangle (eastern two-thirds), Alaska: Alaska Division of
Geological and Geophysical Surveys Open-File Re-
port 77, scale 1:250,000, contour interval 10 gammas.

1975, Aeromagnetic map, western two-thirds of
Ambler River quadrangle, Alaska: Alaska Division of
Geological and Geophysical Surveys Open-File Re-
port.76, scale 1:250,000, contour interval 10 gammas.

1975, Aeromagnetic map, Selawik quadrangle
(northeastern part), Alaska: Alaska Division of
Geological and Geophysical Surveys Open-File Re-
port 78, scale 1:250,000, contour interval 10 gammas.

1975, Aeromagnetic map, Shungnak quadrangle
(northwestern part), Alaska: Alaska Division of
Geological and Geophysical Surveys Open-File Re-
port 79, scale 1:250,000, contour interval 10 gammas.

9. Miller, T.P., and Anderson, L.A., 1969, Airborne radioac-
tivity and total intensity magnetic survey of the
southern Kobuk-Selawik lowland, western Alaska:
U.S. Geological Survey Open-File Report 69-170,
scale 1:63,360, contour interval 20 gammas, flightline
spacing and direction 1 mi east-west, flight elevation
adjusted to 400 ft above ground level, flown in 1968.

10. Alaska Division of Geological and Geophysical Surveys,
1973, Aeromagnetic map, southwestern part of
Selawik quadrangle, Alaska: Alaska Division of
Geological and Geophysical Surveys Open-File Re-
port 1, scale 1:250,000, contour interval 10 gammas.

1973, Aeromagnetic map, southeastern part of
Teller quadrangle, Alaska: Alaska Division of Geolog-
ical and Geophysical Surveys Open-File Report 2,
scale 1:250,000, contour interval 10 gammas.

1973, Aeromagnetic map, Bendeleben quad-
rangle; Alaska: Alaska Division of Geological and
Geophysical Surveys Open-File Report 3, scale
1:250,000, contour interval 10 gammas.

1973, Aeromagnetic map, west half of Candle
quadrangle, Alaska: Alaska Division of Geological
and Geophysical Surveys Open-File Report 4, scale
1:250,000, contour interval 10 gammas.

Andreasen, G.E., 1960, Total intensity aeromagnetic
profiles of Cape Espenberg, Alaska: U.S. Geological
Survey Open-File Report 60-5, scale 1:63,360, 8
north-south profiles, flight elevation 500 ft above
ground level, flown in 1958.

U.S. Geological Survey, 1969, Airborne geophysical
surveys in Seward Peninsula area, Alaska: U.S.
Geological Survey Open-File Report 69-294, scale
1:63,360, contour interval 20 gammas; also see:
Cady, JW. and Hummel, C.L., 1976. Magnetic
studies of selected geologic and aeromagnetic fea-
tures in southwest Seward Peninsula, west-central
Alaska: U.S. Geological Survey Open-File Report 76—
425, scale 1:125,000, contour interval 20 gammas.

11. Texas Instruments, Inc., 1975, Airborne Geophysical
Survey—Copper River and Seward-Selawik areas,
Alaska U.S. Research and Development Administra-
tion Report GTO-1653, scale 1:500,000.
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DATA SOURCES

The reconnaissance marine magnetic data presented in this
map were compiled from: (1) U.S. Geological Survey (USGS)
magnetic .profiles collected over most of the Chukchi Sea
from the U.S. Coast Guard cutters Storis (1969), Glacier
(1970), and Burton Island (1970-1973). These surveys were
previously released in profile form in USGS Open-File Re-
ports by Grantz and others (1970, 1971, and 1972), Cady
and others (1973), and Hanna and others (1974); (2) Mag-
netic profiles gathered mainly in the southern Chukchi Sea by
M.L. Holmes. and J.S. Creager of the University of
Washington from the RV Thomas G. Thompson in 1967; (3)
A marine magnetic anomaly map of part of the eastern Chuk-
chi Sea prepared from data gathered by the U.S. Coast and
Geodetic Survey ship Surveyor (Bassinger, 1968); and (4)
Four marine magnetic profiles between Bering Strait and
Point Barrow collected in 1970 by the Canadian research ves-
sels Hudson, Baffin, and Parizeau of the Bedford Institute of
Oceanography, Dartmouth, Nova Scotia (Shih, 1971; Shih
and others, 1972a, 1972b). Publicly available contoured
aeromagnetic surveys or contourable aeromagnetic profiles in
northwest Alaska (see index map and data sources) have
been compiled with the marine data to facilitate comparison
of the magnetic-anomaly field of the continental shelf with
that of the adjacent onshore area. The location and source of
both the marine and the aeromagnetic data sets are shown on
the index map.

All of the offshore data were recorded from ships using pro-
ton magnetometers and thus are total-field measurements.
The onshore data were recorded from airplanes and include
flux-gate magnetometer surveys, which record only relative
total field, as well as proton magnetometer surveys, which re-
cord actual total field. The contours of the onshore
aeromagnetic data were generalized and smoothed so they
would be compatible with the reconnaissance marine data
and the scale of 1:1,000,000.

MAGNETIC GRADIENT

A regional gradient has been removed from all magnetic

data. Residual magnetic anomalies in offshore areas of the
map were obtained by subtracting the International

Geomagnetic Reference Field (IGRF) (Fabiano and Peddie,
1969; Leaton and Barraclough, 1971) from the observed
shipborne magnetometer data. The epoch 1965.0 reference
field was adjusted to the various survey periods using annual
rates of change projected linearly from epoch 1965.0. In on-
shore areas the IGRF was removed by means of either digital
map grids or profile-by-profile adjustments, as appropriate
from the values in published surveys that still contained the
Earth’s main field. A tare in the datum between onshore sur-
veys near 69°30’ N. is due to differences in flight altitude be-
tween aeromagnetic surveys. Lesser tares between surveys
elsewhere were smoothed over.

Residual values of contoured shipborne marine data range
from approximately —250 to + 500 gammas, although a few
short wavelength spikes of undetermined origin reach
amplitudes of over 600 gammas. The residual values of the
aeromagnetic data, which were recorded over land at flight
elevations ranging from 300 m to 1,500 m, ranged from
-500to +1,500 gammas.

QUALITY OF THE MARINE MAGNETIC DATA

Total-intensity magnetic data recorded by the USGS in the
Chukchi and Beaufort Seas were obtained with Geometrics
and Varian proton precession magnetometers' towed at dis-
tances of 100 to 150 m behind the ship. At these distances
the maximum effect of the ship’s magnetization was estimated
to be less than 15 gammas when underway. In turning man-

euvers the magnetometer sensor was somewhat closer to the
ship, sometimes producing magnetic effects exceeding 100

gammas. Thus, magnetic data associated with ship turns were
not used in the compilation. Marine magnetic data collected
in the Chukchi Sea by the University of Washington were ob-
tained with a Varian proton precession magnetometer. The
sensor head was towed 150 to 200 m astern of the ship; in
areas of shallow water the head was suspended from a float
to prevent grounding during turns. Although these data are
noisy because of the simutaneous operation of a sparker-type
seismic profiler, the strip-chart records can be read to preci-
sion of =5 gammas.

Magnetic data obtained aboard ship were evaluated by
comparison with magnetograms from the Barrow Magnetic
Observatory and were cross-checked against similar records
from the College and Sitka Magnetic Observatories, as well as
from a temporary magnetic observatory operated at Tin City,
Alaska (8 km southeast of Cape Prince of Wales), during the
survey of 1969. The Barrow and Tin City Observatories lie 0
to 800 km from the magnetic data points, and the College
and Sitka Observatories 800 to 2,000 km from the closest
data points. Data obtained during periods of high geomagne-
tic disturbance were not used in the compilation. In general,
the criterion for disturbance was the occurrence of a K
(Kennziffern) 3—hour index at the Barrow Observatory corres-
ponding to variations in the horizontal and vertical compo-
nents of the magnetic field exceeding 100 gammas. Where
possible, these criteria were complemented by visual com-
parison of magnetic data obtained along adjacent or intersect-
ing tracklines. Approximately 15 percent of all data were
excluded from the compilation because of high magnetic dis-
turbance. Another 15 percent, shown by dashed contour
lines, are judged to have questionable value because the
tracklines were too widely spaced or because crossline ties
were poor. Solid contour lines on the map are believed to
have uncertainties of no more than =25 gammas; the dashed
contour lines are believed to have uncertainties of no more
than =50 gammas.

The 1:1,000,000 scale required to show regional anomalies
on a single map sheet effectively filters anomalies having
wavelengths of less than 2 km, possibly eliminating data as-
sociated with very shallow magnetic source rocks. These
short-wavelength anomalies, which may be seen on the mag-
netic profiles in the USGS Open-File Reports cited above, are
sometimes difficult, if not impossible, to distinguish from
ionospheric geomagnetic field disturbances at this high
latitude. The effects of the broader diurnal changes in the
geomagnetic field were partly compensated by adjusting the
profiles at profile intersections. The distance of most of the
seaborne magnetic observations from the closest geomagne-
tic observatory (Barrow) was judged too great to rely on cor-
rections for diurnal geomagnetic variations based on the Bar-
row magnetograms.

The uncertainties inherent in correcting and contouring
marine magnetic data gathered in high magnetic latitudes
along irregularly and in many places widely spaced tracklines
lying as far as 800 km from the closest magnetic observatory
(Barrow) limits the uses to which this map may be applied.
The map is considered useful for characterizing the main fea-
tures and provinces of the Earth’s magnetic anomaly field in
the Chukchi Sea. While small anomalies are probably incom-
pletely sampled and in most cases poorly defined, the trend,
shape, and amplitude of the larger magnetic features are
thought to be, in general, well represented.
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