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The Earth’s lithosphere exhibits significant lateral and vertical variation in magnetic properties. For the shallow portions of the
lithosphere (the crust and upper mantle above the Curie isotherm) these magnetic heterogeneities induce complex distortions (called
anomalies) of the otherwise smooth magnetic field from the Earth’s core. The mapping of these anomalies can give insight into the

geologic and tectonic composition and evolution of the crust and upper mantle. In 2009 NOAA/CIRES released a global compilation of
crustal magnetic anomalies (Maus et al., 2009). Since then the National Centers for Environmental Information (NCEI, formerly NGDC)
has added over 51 million points of magnetic data that was collected over 2.5 million miles of marine and airborne surveys to our data

holdings.

Magnetic anomaly observations came from two primary sources, marine and airborne trackline data (figure 2), and pre-compiled
regional grids (figure 3). The trackline data was divided into 20 regions based on geology and data density as seen in figure 2, with at
least 1 degree of overlap. The continental regions primarily relied on grids that were provided to NCEI by geologic surveys and
international partners around the globe. Where marine data was dense throughout the entire tile, only marine tracklines were used.
For all other cases, marine and downward continued airborne data were gridded together, except in the Arabian tile, where they
were gridded separately and the airborne data was used to fill gaps in the marine data. Once each data processing stream was
complete, the marine and continental grids were merged.
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Figure 2: Marine data (blue), Airborne data (green), and marine tile designations. Figure 3: Marine tiles and regional grid extents and overlaps.

For each source and corresponding data point, we provide an error estimate. For each pre-compiled continental grid, we evaluated
the navigation accuracy, the extent of core and external field corrections, as well as the survey geometry, in order to estimate an
error value. For the marine tiles, we examined the trackline crossing error (difference in measured magnetic field value between two
crossing trackline segments where they intersect) from a sampling of the grid tiles. At the moment all of the marine data was
assigned an error value of 100nT, which reflects the complexity and widely varied quality of data in the NCEI holdings. For future
improvements, we will perform a tile by tile analysis of trackline crossings and update the associated error where appropriate. Along
with the standard 4 kilometer continuous altitude magnetic anomaly grid, we also produced a grid which reports the lithospheric
anomalies at sea level above the oceanic regions (4km above the continents). Also provided with the grid are numeric codes that
represent the primary contributing source for each data cell (figure 3). We are continuously adding data to the NCEI database, and
we will recompile the anomaly grid regularly as further processing, evaluations, and data additions are undertaken.
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Figure 1: EMAG2_V2 Mercator projection in nanoTesla. Data over continents at 4km altitude, data over oceanic regions are at sea-level.
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| Figure 4: This area shows the updated Alaska Figure 5: This area shows the Gulf of Mexico. The Figure 6: The Scotia oceanic tectonic plate located
b f anomaly grid provided by Rick Saltus, and the notable circular feature at the tip of the Yucatan in the Drake Passage is outlined by highly positive
magnetic stripping of the Juan de Fuca and Pacific Peninsula is the Chixalub impact crater magnetic anomaly.

ocean plates.

Using these new data, along with pre-compiled grids, satellite, and magnetic observatory data, we were are producing an updated EMAG2. Other
compilations of global magnetic anomalies rely heavily on apriori information about the local geology to forward model observations into regions
where data was not collected. Many of these models, such as the ocean age, rely on magnetic anomaly data, thus creating a circular reasoning
that we wished to avoid in this version of EMAG2. The latest compilation, EMAG2_V2, more accurately reflects the complexity of the oceanic
anomalies, commonly referred to as ‘magnetic stripes’, as well as more accurately mapping more singular anomalies, such as sea mounts by not
‘smearing’ the data to fit apriori information, and provides more accurate mapping in regions of new data. In addition, we assign each data point a
numeric identifier to identify the primary origin of the value. Also provided is an estimated error value to reflect the uncertainty for each grid cell.
For more information visit: https://www.ngdc.noaa.gov/geomag/emag2.htmi
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