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The Magnetic Anomaly Map of the World
IUGG - IAGA - UNESCO - CGMW, July 2007
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MAUS: DEGREE-720 ELLIPSOIDAL HARMONIC MODEL
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Figure 2. Simple 2D geophysical models illustrating the four main types of acromagnetic signatures associated with
O Ry i intrasedimentary normal faults in the Rio Grande rift. Profiles are computed for the reduced-to-pole (RTP) magnetic

hu'h_m 3 anomaly (bold blue lines), the horizontal gradient magnitude of the RTP anomaly and of its potential (HGM-RTP—solid
T % gray lines; HGM-potential—dashed gray lines). The anomalies for the truncated-layer and offset-layers models (A and B)
are typical, whereas the contrasting-layers and thin-thick layers models (C and D) are unexpected. Note the multiple peaks
in the HGM profiles for C and D, discussed in text. Magnetic susceptibilities are color-coded and labeled.
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Figure 3: Tensor amplitude product one — cube root invariant.
A composite with the geology in the background. Strong signal
from the Hornfels bottom right hand side, and the magnetite
cumulates in the Upper Zone. All dykes report very clearly.

Figure 4: Tensor phase (0 to 90). The main structural geology
posted as vectors. Muted signal from the Hornfels bottom right h
and the magnetite cumulates in the Upper Zone. New detail
appears here. All the successions in the reef are clearly evident.
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Figure 5. Solid line is the possibility function for the central
target area “Ct” in the figures above. Dashed line is the
possibility distribution for the Tertiary volcanic rocks “Tv”,
and the dotted line is the “Ct” distribution shifted for
maximum correlation with the “Tv” unit distribution.
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Figure 3. Aecromagnetic map of the study area in southeast
Arizona. Note the areas labelled “Tv” (Tertiary volcanic
rocks) , “Kd” (Cretaceous diorites), and the two target areas of
cover “NWt” and “Ct”. Scale bar is 10 km in length.
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Figure 2. Model data set caused by a spherical ic source. (a) lous magnetic field AT, innT; (b) Q( Q) with minimum correctly lo-

cating the source position: (c-f) 3D maps of the estimator Q(a.b,c:N) of DST for structural indices N = 0, 1,2, and 3. The red spheres denote the
locations of local minima of Q and thus of the singular point (center) of the source. The view of the 3D contour maps Q has an azimuth of 48° and
elevation of 30°.



A generalized derivative operator for
potential field data
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Figure 16. Tectonic setting of the Saddle Mountain fault. Red and blue stipple indicates Puget Sound uplift and sedimentary basins,
respectively, as defined by regional gravity anomalies. Red lines are faults of the Saddle Mountain deformation zone. Yellow arrow
indicates regional strain direction (McCaffrey et al., 2007). LRF—Leech River fault; RMF—Rattlesnake Mountain fault; WRF—White
River fault; SCF—Straight Creek fault; OF—Olympia fault; OU—Olympia uplift; SU—Seattle uplift; KA—Kingston arch. Other
labels are explained in Figure 1 caption.

Figure 9. Magnetic anomalies over Price Lake, measured from nonmagnetic canoe. See Figure 2 for map location. Base map
is LIDAR (light detection and ranging) image of Figure 2. Black dotted lines show location of canoe transects. Tick marks are
Universal Transverse Mercator coordinates in meters. White dashed lines indicate magnetic trough on strike with LIDAR
scarps (red lines). Dashed yellow line shows location of cross section shown in Figure 10.




(I)Blp(kH) =C— 2kHZt — (5 — 1) ln(kH)

—kyAz +In (r VT - (COSh(kHAZ) T (ﬂ>

N 2

g (12)9))|







Thickness

%10 L2-nomm of the parameter space with Zt=2000 Observed and Calculated Spectra atthe Minimum of L2 nomm

5 T Ll T T
14+ Norm from Logarithm of Povver
45 N Residual L2 nomm = 0.089831
12F |1 N Residual L1 nom = 63226
4 \\
%" 10 o t\\ 7
35 B § IR N Beta = 25
2 8t T Depthto top (m)= 2000 .
3 B 7 g "t 4 Thickness (m)= 11000
T fL 4
o
25 -k @
S S % 4r h
2 =
1]
& 2t 4
=
1.5 £
2 ot i
1
gl 3
0.5
4L -
1 1 1 1
0 0.s 1 1.5 2 2.5
Beta Wavenumber (radiansikm) x10°









:’{&-1
(A) Electron backscatter image of an intergrowth of exsolved hematite and ilmenite, and minor magnetite, from pyroxene granulite,

SW Sweden. (B) Electron backscatter image of hemo-ilmenite; hematite lamellae are white and iimenite gray. (€) High-resolution TEM
image of hemo-ilmenite, COURTESY OF FALKO LANGENHORST
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“No Missing Sources of Lithospheric Magnetization — Not
lost; looked in the wrong places”



Other major conclusions









