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INTRODUCTION

A closely spaced, high-sensitivity, aeromagnetic survey of the U.S.
Atlantic continental margin provided data for detailed mapping of magnetic
anomalies over a nearly 850,000 sq km area, extending from Cape Cod to Cape
Canaveral and from the shoreline eastward to the 4,000 m isobath. The data
have been used to compile magnetic anomaly maps (Klitgord and Behrendt, 1977;
Behrendt and Klitgord, 1979a through 1979g; 1980a through 1980r). They have
also been used in calculations determining depth to magnetic basement along
the entire U.S. Atlantic continental margin (Klitgord and Behrendt, 1979;
Behrendt and Klitgord, 1980b). All of these compilations and calculations
have provided information about the basin and platform structure of this
passive continental margin and the nature of the East Coast Magnetic Anomaly.

This report describes the aeromagnetic survey, initial data reduction,
and corrections that were made to the data tapes and the data, and presents a
total magnetic intensity map. The format of the data tapes is described in an
appendix.

AEROMAGNETIC SURVEY

From November 1974 to February 1976, the United States Geological Survey
collected high resolution aeromagnetic data along 185,000 km of flight lines
over the United States Atlantic continental margin (fig. 1). The survey was
flown and compiled by LKB Resources, Inc. They incorporated into the data set
a small block of aeromagnetic data obtained by Aero Service east of Cape Cod
in 1966.

Flightlines were NW-SE in direction and varied in spacing. Between the
coastline and the 2,000 m isobath they were as closely spaced as 2.5 km,
whereas, over deeper water they were as widely spaced as 32.5 km. Details on
flightline spacing and headings are presented in figure 2.

An integrated navigation system consisting of LORAN C, VLF (very low
frequency) and doppler-radar was used for the 1974-76 survey. Position
accuracy is estimated to be better than one kilometer. The nominal altitude
was 450 m. LORAN A provided the navigation for the 1966 survey which was
flown at approximately 300 m.

LKB used a high sensitivity (£ 0.1 nT) (1 nT = 1 gamma) optical
absorption helium vapor magnetometer. A rubidium vapor magnetometer was used
by Aero Service in 1966. A base station was established to monitor diurnal
field variations. Noisy lines were reflown. Magnetic data, navigation, and
altitude were all digitally recorded. Analog records were made of total
magnetic field and radar altimeter readings. Additional information on
equipment and data acquisition are given in figures 2 and 3.
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DATA COMPILATION BY LKB

Because of the size of the survey the area was broken into blocks the
limits of which are indicated in figure 1.

LORAN navigation data were checked for quality and used to compute flight
line locations. Eastings and northings (X, Y coordinates relative to the
central meridians and base latitude) of positions along the flight lines were
generated and plotted. Position coordinates were then merged with the
magnetic data. Adjustments were made to the magnetic field values to minimize
errors caused by diurnal variations and positioning errors. A modified
control-line leveling system was used. At each intersection plotting
accuracy, diurnal variations, ground positions, and level were evaluated and
used to make adjustments to the total magnetic field values. After these
ad justments the IGRF was removed using the 1965 tables (IAGA, 1969) updated to
mid-1975.

The data obtained from Aero Service were recompiled by LKB Resources.
Flight lines were plotted using the navigation data, Magnetic field values
were adjusted using their modified tie-line leveling system. Then the IGRF
was removed using the 1965 tables updated to 1966.

After the IGRF was removed a datum of 52,000 nT was added to the 1974-76
data and a datum of 43,850 nT was added to the 1966 data. These are the
values contained in the "adjusted total field" data records on the data tapes.

Areas I, II, and III (figs. 1 and 2) were compiled individually. Data
were gridded prior to computer contouring. Grids were rotated to the flight
line direction. For area I the grid interval was .7 km in the "x" direction,
and .4 km in the "y" direction, for areas II and III it was 1 km by 1 km.

CORRECTIONS TO THE DATA

The tape containing data from Block 3 could not be read because of the
presence of many illegal characters on the tape. To facilitate reading of the
tape all or portions of 14 lines were deleted. Figure 4a is a list of deleted
records. The deleted lines have been removed from the flight line map (fig.
1). To make certain the removal of these lines had not distorted the total
intensity contour map, Block 3 was contoured and compared with the map
compiled by LKB Resources. No inconsistencies were found between the original
LKB map and the one compiled from the abridged data set. One line from Block
2 (line #174) and also one line from Block 15 (line #491) contain illegal
characters.

It was necessary to make some other corrections to the data. A constant
of 719,476,735 meters had to be removed from all eastings with values in
excess of 10,000,000 meters. These incorrect eastings remain on the tapes and
occur in Blocks 8,9,10,11,12,13,14,15,16, and 17.

There were also a small number of obviously bad magnetic values within
the data from Block 2. These bad values were deleted before we gridded the
data; however, they remain on the magnetic data tapes. A list of the
northings and eastings, sampled every 10th data point, for these bad values is
given in figure 4b.
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TOTAL INTENSITY MAP COMPILATION

We gridded the data on a north-south, east—west grid with a 4 km grid
spacing using an iterative minimum curvature program which minimizes the sum
of the second horizontal derivatives to obtain the values at the grid points
(Webring, 1981). A 4 km grid spacing was chosen because it was compatible
with most of the flight line spacing. Although there may be some aliasing in
those areas where basement is shallow most of the survey was flown where
basement was sufficiently deep to prevent aliasing. Figure 5 is a sample of a
machine contoured map made from the gridded data. The map is on a Universal
Transverse Mercator projection with a central meridian of 74° and a base
latitude of 0°, Where the flight line spacing was large we have left gaps in
the contour map so that the accuracy of the contours is not misrepresented in
those areas. A tape containing the data, unprojected and gridded at a .036°
interval (approximately a 4 km spacing), is available from the National
Geophysical and Solar-Terrestrial Data Center (N.0O.A.A., Boulder, CO 80303).
The format for this tape is described in Appendix B.
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APPENDIX A

Digital Magnetic Tapes

LKB provided us with 20 tapes, one tape for each of the 18 blocks
(containing data for all lines and tie-lines included in the block) as well as
2 tapes containing only tie-line data., Copies of these tapes are available
from the National Geophysical and Solar-Terrestrial Data Center (address:
Solid Earth Geophysics Division, Code D62, EDIS/NGSDC, N.O.A.A., 325 Broadway,
Boulder, CO 80303).

The tapes are 9-track, EBCDIC, with a density of 800 BPI.
formatted as follows:

The data are

1. Tape Header (first record on tape)
(block length: 72 characters)
12 words (6 characters/word)
1 - job number
2 - reel number
3 - 12 - alphameric label

2. Line Header

(block length: 234 characters)

39 words (6 characters/word)
- Julian day
= line number
- line azimuth (degrees)
- time of first sample (tenths of seconds)
time of last sample (tenths of seconds)
- number of samples
- total number of records containing data
- sample rate (tenths of seconds)
- 20 - not applicable

] WONO UL WN
[}

21 record number giving location within the several data records that
follow of the record containing observed total field data

22 - record number for radar altimeter data

23 - record number for barometric altimeter data

24-25 - not applicable

26 - record
27 - record
28 = record
29 - record
30-39 - not

* Note:

3.

number for
number for
number for
number for
applicable

ground station total magnetic field data
adjusted total field data

UTM eastings (inches)*

UTM northings (inches)*

LKB compiled their contour maps using the standard central
meridians for areas I, II, and III, however, when they
combined the entire data set they recalculated all eastings

and northings using 74°W as the central meridian.

The

standard central meridian, 69°W, was retained for the Cape

Cod block.

Data Records
(block length:

9 characters/word
"9"s are used as pads where no data have been recorded

The base latitude for all blocks was 0°.

7200 EBCDIC characters)



Tape

APPENDIX B

The gridded data are contained on one tape. Copies are available from
the National Geophysical and Solar-Terrestrial Data Center (address: Solid
Earth Geophysics Division, Code D62, EDIS/NGSDC, NOAA, 325 Broadway, Boulder,
CO 80303).

description:

tracks:

density:

recording mode:
logical record length:
blocked record length:
number of records:
label:

Format:

Header Record:

W=

9

Data

name of gridded file
program that created file
number of columns of data
number of rows of data
number of 36-bit binary
words/data element
position of first column
of data (lomn)

column spacing

position of first row of
data (lat)
row spacing

records: (448F8.0)

9 track
800 BPI
ASCII

3584 bytes
3584 bytes
409
unlabeled

(contains 9 items) (A56, A8, 318, 4E16.7)

MAGTOT.036DG
MIN-CURV

448

408

1
-0.8147E+02
0.360E-1
0.2750E+02

0.360E-1

Each record contains one row of gridded data. Missing data are indicated
by 9999999,

11



