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Quaternions for rotations in paleomagnetism
#Koji Fukuma®)
(IDept. Env. Sys. Sci., Doshisha Univ.

A variety of rotation operations are needed in paleomagnetism. These include transformations to the geographic coordinate
system, tilt correction, finding virtual geomagnetic poles, and drawing demagnetization paths. Different methods have been
used for each rotation operation - graphical manipulations on a stereonet, matrix calculations, and spherical trigonometry - and
computer software has been developed based on these methods. Quaternions, which are commonly used in three-dimensional
computer graphics, can handle rotations about arbitrary axes and provide descriptions of various rotation operations in pale-
omagnetism in a unified manner. Conversion from a sample coordinate system to the geographic coordinate system depends
on orientation methods that vary by sample type and laboratory. Conventionally, coordinate transformations have been cal-
culated using rotation matrices by Euler angles based on stereonet manipulations, but quaternions can flexibly accommodate
samples oriented by different conventions. Tilt correction can be expressed as a single rotation about the strike direction of the
formation. Virtual geomagnetic poles can be obtained by two-step rotations using quaternions. Furthermore, spherical linear
interpolation for drawing demagnetization paths can be performed using quaternion rotation. Python functions are included
for all of the rotation operations discussed in this paper, therefore the readers can incorporate these functions into their own
programs to perform rotations using quaternions.

IS U TR & 7R MR BB & S E T, HIIRERARA O L, EEIMHIE. (ARSI L KD 5, HEER
OffEZ Y TY, ZRZFNOEEEREICIE. AT LAy b ETORBEE, 1THEME. BRE=AEZR S OHEND BV
LR, INSDOHECE S WAV Ea—RY 7 V=27 INTEE L, =LAV Ea—RII77 4 v RT
I MELNBETTE (7 + —Z=A ) iE, EEOMICET2EEREZIRS 2 2T, HHIKFITBIT 25k 4 A2 [0fi
EZRFH—INCEERT 2 2 e B TEE T, iEEIER D S B RN DEIL, RO RIC X » TR 25
DTIHELE T, /KR, ZOFBEEIIRAT LA Ry P TOREICESE, 4 5 —MI1I2 X 3EE 752 W TEHEX
NTEFLED, MTE#ZIRERR B HETHUDT ENZREHC S FEISHIE T 3 Z e A TE £, HEHEIME
OEAMARMEDLY D LEOEEETRT Z A TE XY, RAEMBSHIX. 47 —AICL2EETEEERI TEAD,
PTEE W T 2B DORBETE 2 Z e BN TEE T, X510, MR 2 < 720 OREEHEINIE. Mook X 2 [z
BHodbWLTVWET, SHEHED EIF7TXTOREEREIEICOWTHE XN/ Python DFEEZH X 1E, B0 7wy
S LITHAIAAT, B E AW EiE2ETT2 8B TEX T,



