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estimated caldera boundary.

Topography of Long Valley Caldera and locations of geomagnetic stations. Broken line indicates a geologically-

Table 1 Latitudes, longitudes and altitudes of the magnetic stations shown in figure 1. Coordinating
system is WGS84.
Sation Name Site Name Latitude Longitude altitude (m)
BSPM Big Springs N37°45°40.2” W118°56°40.0” 2254
CADM Casa Diablo N37°38°37.4” W118°55°02.1” 2247
DMCM Dead man’s Creek N37°42°35.1” W119°02°31.4” 2523
LAPM Little Antelope N37°40°39.7” W118°52°30.6” 2227
LKMM Lookout N37°42°59.4” W118°55°43.1” 2254
Mountain
MXPM Motocross N37°37°02.7” W118°57°35.2” 2509
PLVM, PLM2 Philips N37°40°12.6” W118°58°29.9” 2598
POPM Devils Post Pile N37°37°56.4” W119°04°46.9” 2338
SHEM Sherwin N37°38°06.5” W118°53°46.8” 2193
VAPM Valentine N37°37°36.8” W118°55°19.7” 2273
Utada et al. (2000) 2.
1999 1 2001 9
LKM 10
LVC Fig. 1
1 CAD, MTX, DMC 1
3
0.5 2.5nT (Table 2)
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Fig. 2 Variations of geomagnetic difference in total force referred to LKM. Daily values averaged over 10-min sampling

data are plotted.
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Fig. 3 Daily mean geomagnetic (difference of the total force between SHE and LKM) and ground temperature plots since

Jan. 1991 to Sep. 2001.

3.
Utada et al. (2000)
VAN
% 10%
Fig.2 VAN
I m
1 3
0
LKM (Fig. 2)
(Fig. 3)
Table 2
-5 30
Table 2. Summary of phase and amplitude variation. 0.1 nT
Negative amplitude indicates that the polarity is reversed.
Amplitude of F (nT) Time lag (day)

SHE 24 30

VAN 1.4 50 3

POP 1.5 10

PL2 0.8 25

PLV -1.5 10

BSP -0.8

LAP -0.7 0
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Fig. 5 Temperature variations at depths of 0.0, 0.5, 1.0,
1.5 and 2.0 m calculated by a 1-D thermal diffusion theory.
K is assumed as 0.1 (m*/day). Horizontal axis indicates the
days since Jan. 1, 1999.
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Table 3 Parameters obtained from 1D thermal diffusion
model which give the best fit to annual variations at each
station. The thermal diffusion coefficient is assumed 0.1
m’/day. Negative values indicate that the polarity is
column shows calculated

reversed. The rightmost

amplitudes of ground temperature at equivalent depths d.

Equivalent C (nT/deg) ATat

depth d (m) z=d (deg)
SHE 1.5 2.0 42
VAN 3.8 3.8 2.1
POP 0.5 35 5.7
PL2 1.0 4.5 49
PLV 0.5 -5.0 4.9
BSP 0.2 -10.0 6.2
LAP 0.1 -12.0 6.4
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Fig. 8 Local magnetic anomalies around the geomagnetic stations.
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Fig. 12 Geomagnetic variations at Fresno observatory
(upper panel) and geomagnetic difference of SHE-LKM
after removal of annual temperature variation (lower
panel).

Fig. 12 FRN 3 SHE

Local

FRN V4



LvC
1
local
3
artifact (e.g. Davis et al.,
1981; Fig. 6)
10
Fig. 13
A B 3
(FRN, TUC, BOU)
LVC
gt s a1
."n""'|"r-'"-‘l A ".1','_-L-'..~|_ i, 1‘“;.. i r T e
: B ool i
ol m-;i"-.:-- il ||.,I-, e
A
L] L

Fig. 13 Comparison of northward components at Fresno
(FRN: N37.10, E240.30), Tucson (TUC: N32.25, E249.17),
and Boulder (BOU: N40.13, E254.77) geomagnetic
observatories. The slow variation during the period A and
the rapid change at B are common to all these stations.

3 A, B
C
(10) (11)
2
A, B C
(i) LKM FRN FRN 3
FRN 3
A, B,
C LKM
(i) LVC LKM FRN
3 LKM
()
A, B C
A, B, C

Fig. 14 3

Fig. 6 SHE POP

PL2

E""'"'l"'l.l.'».-l.l "L‘_.',..rq'
| SHE ™ T,

[ AN Lw'.l"a Hr-q.!...
o Py

P;':T w’f’“*w.m‘"ﬂ wh,

] PLy
S i i =

L]

|

BsP :

TSR

Lap hl-u-'u-_...,.._._-w-'-"- e T

HEL e
=T

1099 FLL U 20

Hector Mine earthquake.

SHE 7 12

Fig. 14
Hector Mine
POP 1
artifact
3
LKM
2

Fig. 14 Geomagnetic differences referred to LKM after
3-component reduction. The broken line indicates the

Table



Table 4 Coefficients of three components reduction and related declinations and inclinations. Coefficients of LKM are those
referred to FRN. All the other coefficients are those referred to LKM. The declination and inclination of FRN are the values

in January, 2000.

A B C Declination (deg) Inclination (deg)
SHE -0.005 -0.02 0.005 13.3 63.2
VAN -0.004 0.007 0.001 16.5 62.6
POP 0.02 0.005 -0.01 15.4 61.0
PL2 0.0 0.0 0.0 15.6 62.5
PLV -0.006 0.0 0.003 15.8 62.9
BSP 0.001 0.004 -0.001 16.0 62.4
LAP 0.004 0.005 -0.003 16.0 62.4
LKM"! -0.02 0.002 0.01 15.6 62.5
FRN" - - 14.7 61.3
5.
13 15
LVC
nT - -
A.W. Hurst
Fresno, Boulder, Tucson
FRN 3
S/N (WDC-C2)
1999 10 Hector Mine
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Synopsis

We deployed some proton magnetometers in Long Valley caldera in order to detect anomalous

geomagnetic changes of tectonic or volcanic origin during the period of 1991-2001. Distinct annual variations

can be seen in the geomagnetic differences. The most plausible explanation for the annual variation is the

re(de)magnetization of shallow rocks due to the temperature change. We made a correction of the annual

changes assuming the 1-D thermal diffusion theory. In addition, reduction of external disturbances using three

component geomagnetic data has been applied to the records. It is unlikely that there was any anomalous

geomagnetic change related to the Hector Mine earthquake (Oct. 16, 1999), which was the most distinct event

during the observation period. However, there still remains a possibility that long-term trends represent

anomalous changes due to the volcanic activity of the area.

Keywords: geomagnetism, Long Valley Caldera, temperature, annual variation
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