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Conditions of use & resources

Remasoft 3.0 was written by Martin Chadima and FrantiSek Hrouda in 2003-2007.
Remasoft 3.0 is a freeware distributed by Agico, Inc., Brno, Czech Republic. The program is
provided with the purchase of Agico's JR6/JR5 Spinner Magnetometers. Current users of
Agico's instruments can download Remasoft 3.0 from Agico's website:

www.agico.com

Alternatively, current version of Remasoft 3.0 is available at:
www.gli.cas.cz/chadima/Remasoft30/

Websites contain:
e Remasoft30-Install.zip - zipped archive with installation package

e Remasoft30.exe — executable version of the program (it can be used if older version of
program was previously installed in the computer)

e Remasoft30-UserManual .pdf — user manual in PDF format
e Remasoft30-Examples.zip - zipped archive containing example files

Any problems & bug can be reported, and suggestion can be done by sending e-mail to:
chadima@sci.muni.cz (Martin Chadima)

The use of the program should be cited as:
Chadima, M., Hrouda, F. 2006. Remasoft 3.0 — a user-friendly paleomagnetic data browser and
analyzer. Travaux Géophysiques, XXVII, 20-21.

The paper Chadima, M., Hrouda, F. Remasoft 3.0: A user-friendly paleomagnetic data
browser and analyzer was submitted to Computers & Geoscience in 2007.
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help and suggestions. Special thanks are due to the scientist-in-chief Petr Pruner for his
approval of this work, patience and suggestions; and to Petr Schnabl for running a number of
half-functioning versions, finding numerous errors and giving many important suggestions.

User manual conventions

e File names and directories are written in Courier, e.g., C:\Program Files\Remasoft\,
Remasoft30.exe

e Program menu commands are written in /talic, e.g., File — Open
e Program buttons are written in SMALL CAPS, e.g., SAVE, MAKE SPECIMEN FILE(S)

o Names referring to exact expressions as appeared in user interface are underlined, e.g.
Coordinates selector, Preview window

e Descriptions of program actions are indicated in bolt with diamond bullet, e.g.
¢ Selecting coordinate system
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1. INTRODUCTION

Remasoft, version 3.0, is a user-friendly browser and basic analyzer of paleomagnetic data
typically acquired during alternating-field/thermal demagnetization or magnetization procedures.
Even though Remasoft 3.0 was originally written for the purpose of AGICO JR6/JR5 Spinner
Magnetometers (*. jr6 / *. jra data formats, respectively) it features routines for importing
various common paleomagnetic data formats (e.g. 2G binary; Randy Enkin's GSC-Pacific
*_pmd data formats), and column-based data stored in the ASCII text files.

After opening/importing, the demagnetization data for each specimen are stored in separate
specimen files allowing for easy viewing, editing, and analyzing. Analyses on specimen level
include line-find method of principal component analysis (Kirschvink 1980) and analysis of
remagnetization circles (Halls 1976). After analyses on specimen level, a number of specimen
files can be combined for the purpose of group statistics. Group statistics includes calculation of
mean direction (and Fisher statistics, Fisher 1953), virtual geomagnetic pole (VGP), and
orientation matrix. Using orientation matrix, normal- and reversed-polarity directions can be
distinguished and treated separately. Fisher statistics/VGP results can be saved in ASCII text
files for the purpose of further processing.

The source code of Remasoft 3.0 is written in Microsoft Visual Basic 6.0 (with SP5) with
extensive use of the Win32 Application Programmer's Interface (API) functions. Using API
graphic functions, all graphics can be easily displayed on screen, directly printed or exported
into portable graphic formats (Windows metafile, * .wm¥, Windows bitmap, *.bmp). The vector
graphics stored as Windows metafile can be easily opened and edited in a number of vector
graphics processing programs, e.g Corel Draw, Adobe lllustrator.
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2. REQUIREMENTS

An IBM-PC computer with Microsoft Windows operating system is required (MS Windows 95,
98, NT, 2000, XP).

Screen resolution should be 1024 x 768 or larger.

For correct reading of input files the program requires a point to be set as decimal delimiter
(e.g. 4.52). For that purpose the program automatically sets a point as default decimal delimiter.
This applies for some regional settings of the operating system when default decimal delimiter is
not a point (e.g. 4,52). Unless an unexpected breakdown of the program occurs the custom
decimal delimiter is automatically reset when the program is terminated.

After termination the user settings are stored in setting file. For that reason it is absolutely
necessary that the current user is authorized to write into the program directory (by default:
C:\Program Files\Remasoft\, unless the program was installed into a custom directory).
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3. INSTALLATION

To install Remasoft 3.0 run setup . exe from the installation package and follow the given
instructions. As soon as the installation is finished you can start the program by pressing Start
— Programs — Remasoft — Remasoft.

To uninstall the program go to Settings — Control Panel — Add or Remove Programs,
select Remasoft and click on CHANGE/REMOVE button.

vTip: Once the software was installed to your computer any future update(s) can be done by
overwriting the executable version in program directory (by default: C:\Program
Files\Remasoft\Remasoft30.exe). The current executable version can be
downloaded from the above-mentioned websites.
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4. PROGRAM STRUCTURE

The program works in following steps:

Impaorting geological data

I File1 jré or File jra |
or
File2.jré lFi!e3.er | Filed jré | |Fi.fe5.jr6 |

or
during data acquisition I File3 jra | Filed jra | |Fi.fe§.jra |+ E;ﬁgmgﬁg’s
GEOLOGICAL FILE l File—> Open
' ) ar
Step1 PREVIEW
p Creating virtual specimen files in compute memary
Geol. ged Wiewing and rapid st ing through specimens ar
IMPORT Specimen | I Specimend e
GEOLOGICAL File—- Open o
ATA Specimen2 I Specimzn5 I
ar
Specimen3 . Specimezné
- 7
AKE SPECIMEN FILES
- ~ File —> ) ]
Sus.kif ImpPCRT Stepz BROWSER Convert specimen file(s)
ol SUSCEFTIBILITY -
YWiewing Principal campanent/
Editing Great circle
Deleting record(s) analysis
Eecimem.rﬂ | + ‘C" C?IC-')"
Graphics—
|SEecimen2.rs3 + ‘C"‘ 0403‘61 Exporf or
Picture.bmp
|Sgecimen3.rs3 + C3G1
|:pecimem.r53 ‘ + ‘C"‘CZ‘ @ —
Graphics — 5\
i Quick print
+|C1c2 Graphics —>
Print
ISpecimenG.rs3 I + ‘C?|C3‘Gf
\. J
+ File—> Open
(Step3 ~ GROUP STATISTICS Yool Picture.wmi]
ep Graphics— LEicture wmf
Paol Fisher statistics Export
specimen files de Orientation matrix
VGFP
l— 3
cicdes Graphics %
) Print A
C1C2C3G1 C3
File—= Open c1c361 c3 Mean direction:
S,
—
c1c2G1 c32 Mean.rsf
C1C2 C3 )
| QmateN OMat.rsf
cac361 var N\
\_ SAVE
Legend:
File— File—> .
File—: Save as
BROWSER| program window Open Qpen
Subsequent
File on disk Means rsf procegsing
- Progressive Subsequent
dentagnetization steps MPS .txt processing
Principal component / o
1|G1 :
. Great circle SSWin.dat
File—Open  Program menu command 0
SAavE Program button Output jr6
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4.1. Preview of acquired data (Step 1)

The primary input data formats for Remasoft 3.0. are AGICO *_jr6 / * . jra magnetic
remanence data files acquired during the on-line measurements on a set of specimens
progressively demagnetized/magnetized in a number of steps. Two options of data storage
exist: separate *. Jr6 / *. jra files for each demagnetization/magnetization step or one large
*_jr6/*._jrafile containing data for all specimens and all demagnetization steps.

Prior opening of *_jr6 / *. jra remanence data files several user settings should be done.
The settings include the user conventions for denoting demagnetization step, user units, and
user Orientation parameters.

After opening of *. jr6 / *_jra file(s), virtual specimen files are created in computer memory.
The course of demagnetization/magnetization for each virtual specimen file can be monitored
on computer screen. Step 1 can be repeated after each demagnetization/magnetization step or
it can be performed just once after demagnetization/magnetization experiment is terminated.

In case that *. Jr6 / *. jra file(s) do(es) not contain geological data (usually inserted during
on-line measurement) geological data can be imported from geological data file(s) (* -ged). The
geological data file can be created using a spreadsheet-like interface built in the program or MS
Excel template optionally provided with the Remasoft 3.0 distribution package.

Note: The only difference between *. jr6 and *. jra files is that the later do not contain information about Orientation
parameters; during opening of *_ jra files default orientation parameters are used (as stored in the user setting).
Another option is the import of orientation parameters together with geological data as stored in the geological data file
(*-ged).

Optionally, magnetic susceptibility data acquired during on-line measurement after each
demagnetization step can be imported into the virtual specimen files. Several formats of the
susceptibility files are supported (e.g. Agico formats *.su3, *.sul, *.kIlf, Tomasz Werner
data format *_kmi).

4.2. Individual specimen processing (Step 2)

When the demagnetization/magnetization experiment is terminated Step 1 must be performed.
Virtual data files are then written to disk as individual specimen files (*. rs3). Optionally, the
specimen files can be directly imported from various sources (e.g. 2G binary, Randy Enkin's
GSC-Pacific *.pmd data formats, or column-based data stored in ASCII text files).

Individual specimen files can be viewed, edited, and analyzed applying the basic paleomagnetic
analyses. Analyses on specimen level include the line-find method of principal component
analysis (Kirschvink 1980) and the analysis of remagnetization circles (Halls 1978). The results
of analyses are appended as new records into the specimen files.

Additionally, geological data and magnetic susceptibility data can be imported either manually or
using the geological data files and magnetic susceptibility files, respectively. Individual records
can be deleted from the specimen files.

Any graphics displayed on the screen can be directly printed or exported into the graphic output
files (Windows metafile, *_.wm¥; or Windows bitmap, *.bmp). ). The vector graphics stored as
Windows metafile can be easily opened and edited in a number of vector graphics processing
programs, e.g. Corel Draw.

10
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4.3. Group of specimens processing (Step 3)

After analyses on individual specimen level, group statistics can be carried out. For that purpose
a number of specimen files are pooled into one large virtual data file. Records corresponding to
one or more demagnetization steps or principal components are then selected from the virtual
data file and used as data input for the group statistics calculations. Selected data can be saved
into the Fisher statistics output file (* . rs¥), original Agico remanence data file (*. jr6) or into
the ACSII text file which can be used for further processing by means of other software (e.g.
Magnetostratigraphy MPS _exe, a freeware written by Otakar Man, Geological Institute, Prague,
Czech Republic).

Group statistics includes calculation of mean direction (Fisher statistics, Fisher 1953), virtual
geomagnetic pole (VGP), and orientation matrix. Using orientation matrix, reversed-polarity
directions can be distinguished and transformed to normal polarity. Results of the Fisher
statistics and the orientation matrix calculations can be appended into the Fisher statistics
output files (*. rs¥). Later, the Fisher statistics output files can be re-opened in order to display
a set of mean vectors and to perform a group statistics on the mean vector (i.e. site) level.
Results of the VGP calculations can be appended into the ASCII text file which can be used for
further data display or processing (e.g. VGP projections facilitated by Ppop . exe, a freeware
written by Otakar Man, Geological Institute, Prague, Czech Repubilic).

Any graphics displayed on screen can be directly printed or exported into the graphic output
files (windows metafile, *_wmT).

11
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The program consists of two main windows:

Browser window (simplified as Preview window) — browser-like interface allowing for a
rapid screening through a large number of analyzed specimens.

Group statistics window — facilitates analyses on a group of specimens.

Both Browser (Preview) and Group statistics windows can be opened simultaneously allowing
for switching between displays of individual specimen and group of specimens.

In addition, several auxiliary and tools windows are built into the program:

Settings window

Geological file window
Coordinate system rotation window

Plane from 2 lineations window

Angle between vectors window

Magnetic inclination window

5.1. Preview window

Preview window is used in the Preview of acquired data (Program Step 1).

@Virtual specimen  Fe Tek Ay
Spacigis
selector ~ e

®Make specimen file(s
button -

Z10-1k
Z10-2h

Make spcmen liefs] |

DHeadline

® Zijdereld
lagram

Uit 264088 Aim

Mrmas- 149009 A
L]

FMC Mz

»

=== @coordinates

[R—— selector
1 Spec.
w (.eg
b
p

@Records
Recesds selector

IR LT
2
A

=2
&

@ Import geclogical data
& button

Vot geckged
)

gt

= ®Imﬁort susceptibility
| Hame: JRS1/24; Thewmal dermag Floceeds 151500 Spmcmmen coerdsbon: 17775 | Beddrg Drweriaihon puwameders & 0 6 0 utton
@Information bar ®Module @ Magnetic susceptibilit

plot

Preview window consists of:

plot

(1) Headline — displays full path of currently opened file(s), [in brackets].

12
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(2) Information bar — displays basic common information of the current specimen. These
include Name of specimen, Type of demagnetization, Number of Records (number of
Demagnetization steps + Principal components/Great circles, in parentheses), Specimen
orientation, Dip direction (Strike) / Dip of the Bedding, Trend / Plunge of the Fold axis, and
four Orientation parameters.

(3) Virtual Specimens selector

(4) Spherical projection plot — spherical projections of vector directions after each
demagnetization/magnetization step either in the equal-angle projection (the Wulf or
stereographic projection, denoted as Wulf) or in the equal-area projection (the Lambert or
Schmidt projection, denoted as Lambert). Default projection can be selected in the
Settings window (Tools — Settings). Solid symbols represent directions in the lower
hemisphere, open symbols represent directions in the upper hemisphere. Individual points
are connected with straight lines, direction of the first record (usually NRM) is represented
by a crossed symbol.

(5) Zijderveld diagram — the two-plane Zijderveld diagram (Zijderveld 1967). Projection into
the horizontal plane is displayed in blue, projection into the vertical plane in green. The
planes of projection can be chosen in the Settings window (Tools — Settings).

(6) Module plot — diagram of intensity of magnetization measured after each
demagnetization step normalized by the maximum value of magnetization (M / Mnax)
plotted against the intensity of demagnetization. The individual points are shown as black
circles connected with straight black lines. Both (M / M,.x) and demagnetization axes are
labeled automatically. Optionally, the normalized intensities of the Cartesian components
(My, My, M) in the current coordinate system are shown in magenta, green, and blue,
respectively.

(7) Magnetic susceptibility plot/Table of demagnetization data — diagram of magnetic
susceptibility as measured after each demagnetization step. The individual points are
shown as black circles connected with straight black lines. Optionally, Table of
demagnetization data can by displayed by double-clicking on Magnetic susceptibility plot.
Another double-click on the Table restores the display of Magnetic susceptibility plot.

(8) Coordinates selector — coordinate systems available for the current specimen are
highlighted. Coordinate systems are:

Specimen coordinate system (abbreviated as Spec): right-hand orthogonal coordinate system (X, Y, Z axes)
where X-axis correspond to the fiducial mark drawn on specimen.

Geographic or In-situ coordinate system (abbreviated as Geo): X-axis points to the North, Y-axis points to
the East and Z-axis points downwards.

Tilt correction coordinate system (abbreviated as Tilt): the same as above after rotation of the bedding to the
horizontal according the strike of the bedding.

Full tectonic correction coordinate system (abbreviated as Full): the same as above after rotation of the fold
axis to the horizontal.

(9) Records selector — contains a list of demagnetization steps/components stored on disk in
the current specimen file. It displays a numerical order of records and demagnetization
states/principal component names.

(10) IMPORT GEOLOGICAL DATA button
(11) IMPORT SUSCEPTIBILITY button
(12) MAKE SPECIMEN FILE(S) button

13
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¢ Preview of acquired remanence data
1. Press File — Open (or CTRL + O) in the main menu.

2. Select type of file in the List file of types: JR6 file(s) (*. jr6), JRA file(s) (*.jra),
Geological data file(s) (* -ged), original Prague JRS file(s) (* . jrs), GSC-Pacific PMD
file(s) (*-.pmd), 2G binary file(s) (* .dat), 2G Hawaii file(s) (* . dat), 2G Zurich file(s)
(*.txt).

Note: Opening of geological data files will be described later.

3. Select file(s) by either dragging the mouse over File names (left mouse button pressed

[+CTRL for individual multiple selection, +SHIFT for continuous multiple selection]) and
click on the OPEN button.

4. List of available virtual specimens is displayed in the Specimens selector and the plots of
the first specimen are shown.

#Screening through virtual specimens

Click on the desired file in the Specimens files selector. To screen through the specimens
press Up and Down keyboard keys.

¢ Selecting coordinate system
Click on the Coordinates selector to display data in desired coordinate system.

¢ Selecting record(s)

1. Click on the desired record(s). Multiple selections are facilitated by clicking and dragging
the mouse or click the mouse with the left mouse button pressed [+CTRL for individual
multiple selection, +SHIFT for continuous multiple selection].

2. The selected record(s) is (are) highlighted in the Records selector and is (are) displayed in
red color in the plots.

3. To deselect the records click on the headline of the Records selector.

e¢Importing geological data
1. Click on the IMPORT GEOLOGICAL DATA button

2. Select one or multiple geological file(s) (* -ged) and click on the OPEN button.

3. Imported geological data are immediately displayed in the information bar; orientation of
remanence vectors is recalculated and diagrams are redrawn.
Note: The import routine works as fellows. Specimen names stored in the geological file(s) are compared with
the specimen name of the current specimen file character by character from the left. This consistency-from-the-
left method is particularly useful when there are more specimens of the same orientation. This is the case, for
example, of several specimens cut from one cylindrical sample or several cubes cut from one a large block
sample. In the geological file one stores the orientations of these large block or cylindrical core samples as
measured in the field regardless of how many specimens they will yield after laboratory cutting. The orientation

of the core, e.g., CR20 is used for all specimens having a name starting with CR20: CR20-1, CR20-2, CR201,
CR20/1.

+Importing magnetic susceptibility data
1. Click on the IMPORT SUSCEPTIBILITY button

2. Select one or multiple susceptibility file(s) (Agico's formats *_.su3, *_.sul, *_kIT,
Tomasz Werner's data format * . kmi) and click on the OPEN button.

14
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3. Imported susceptibility data are immediately displayed in the magnetic susceptibility plot
or in the susceptibility column of the Table of demagnetization data.

Note: As opposed to the import of geological data, in importing of magnetic susceptibility data a full match in the
specimen name and demagnetization step is required!

#Making specimen files
1. Click on the MAKE SPECIMEN FILE(S) button

2. Save specimen files window is displayed.

IRBe 14 3
IRBa 28,13
IRBa 34 3
IRB4 44 13
RS 1A 3 =

[Coom ] e |

3. Select Drive and Directory for new files; specimen files already stored in the selected
directory are displayed in the Specimen files list. The names of specimen files (shown in
the Specimen file names list) are derived from the names of virtual specimen file (Virtual
specimen names list) by replacing all the flename unacceptable characters (e.g. /', '\', '.")
by a hyphen (-'); the suffix *_rs3 is added. Click on the SAVE button.

4. A confirmation window appears.

Make specimen files |
9 Files For individual specimens (*.rs3) were successfully written to:
D:ANTARKTIDA,

Do you want to browser through saved files?

= _»

New specimen files are written into the selected directory on disk. To start immediate
browsing through the new files click on YES. Click on No to close the Preview window.

Note: When the specimen files of the same names already exist they are automatically overwritten by new
specimen files!

+Closing Preview window
Press File — Close (or CTRL + Z) in the main menu.

¢ Termination of program
Press File — Exit (or CTRL + X) in the main menu.

15
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5.2. Browser window

Browser window (Individual specimen processing, Program Step 2) consists of:

MHeadline

Remasoft 1.0 - Browses - [0 ant arktida) W64-18rs3] (13/22) o =] 3|

@ Drives Fo Graghes Todk Auudry
selector Diives
M

@ Coordinates
Coordinates selector

@ Directory plsclay | 0 e
-

selector . ICrT——
—JIRS o

56

@®Records
Recoeda selector

»
-
.
SEarnechE.
a3
3
&

ek
-
3
-4
o

®Specimen files —— o p
selector a2 e - Hooedd e Vet
[JR105-3413 " Meax= 20.10+80 Afm .

Uriit= 357080 Admy

JRST- 1A RS

JRS-24 3 . -t
RS2 1A 3 s

RG22 153 -
JRG3 A3
lal [;
JRE4-2A 123 . . tea,t"

e
IRS2A 13 e

®Refresh file list Fio1am
Zi0asn3

button
Plebvesh e st . [Maoide picas ] 02 phots | L fnd snsh ] Goest civche J Edduay J
Themal domag ™, | Records 15(15+0] | Specimen oieriation: 265/53 | Boddng Fold s /mmmu 508D

Hame: JAEANA,
Information bar @Tab-strip

(1)Headline — displays [a full path of the current specimen file, in brackets], and (the
numerical order of the specimen file / the total number of specimen files in current

directory, in parentheses).
(2)Information bar — described above in the Preview window section

(3)Drives selector

(4)Directory selector

(5)Specimen files (i.e. specimen) selector
(6)REFRESH FILE LIST button
(7)Coordinates selector — described above
(8)Records selectors — described above

(9)Tab-strip — allows for switching among six different displays of the
demagnetization/magnetization data of the current specimen as opened using the
Specimen files (Drives, Directory) selectors. The options are:

e Qverview

¢ Module plots

o XYZ plots
¢ Line-find analysis

¢ Great circle
o Edit data
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e¢Launching Browser window
Press File — Browser (or CTRL + B) in the main menu.

#Closing Browser window
Press File — Close (or CTRL + Z) in the main menu.

#Opening specimen file
1. Launch the Browser window and select Drive and Directory. Available files are shown in
the Specimen files selector.

2. Click on the desired file in the Specimen files selector.

Note: The selection of a specimen file can be done in any current Tab-strip display.

3. To screen through a large number of specimen files press Up and Down keyboard keys or
CTRL+Q, CTRL+A for the previous, the next specimen file in the current directory,
respectively.

4. To refresh the Specimen files selector click on the REFRESH FILE LIST button

vTip: The refresh option is useful when some specimen files are renamed, copied to,
deleted from the current directory simultaneously to the operation of the program.

¢ Converting external specimen specimen file(s)

1. Press File — Convert specimen file(s) (or CTRL + I) in the main menu. Open multiple
window appears on screen.

a1 x|
Drivas: File names:

= | [TEmEaEDaT =

l =l 16072 DAT =l
Foldars: 16-07- 30, DAT

= [ 174014 DAT
= 170138 DAT
170214 DAT

=1l 17-0234.DAT

170314 DAT

Liat of data formats 730320, DT

Binauy 265 files [ | |2305-14DAT
i I 730528 DAT =l

Sekctol | Cewsslecton| [ Open | Cacel |

2. Select type of file in the List file of types: original Prague JRS file(s) (*. jrs), GSC-Pacific
PMD file(s) (*.pmd), 2G binary file(s) (* -dat), 2G Hawaii file(s) (*.dat), 2G Zurich
file(s) (* . txt).

3. Select file(s) by either dragging the mouse over File names (left mouse button pressed
[+CTRL for individual multiple selection, +SHIFT for continuous multiple selection]) or by

clicking on the SELECT ALL button. To deselect all files click on the CLEAR SELECTION
button.

4. A confirmation window appears. To start immediate browsing through the new files click
on YES.
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Note: When the specimen files of the same names already exist they files are automatically overwritten by new
specimen files!

¢ Selecting coordinate system
Click on the Coordinates selector to display data in desired coordinate system.

vTip: The selection made in Coordinates selector is effective in any Tab-strip displays of the
current specimen and is also maintained when another specimen file is opened.

¢ Selecting record(s)
1. Click on the desired record(s) in the Records selector. Multiple selections are facilitated by
clicking and dragging the mouse or click the mouse with the left mouse button pressed
[+CTRL for individual multiple selection, +SHIFT for continuous multiple selection].

2. The selected record(s) is (are) highlighted in the Records selector and is (are) displayed in
red color in all Tab-strip displays. The selection is maintained during switching among
different Tab-strips options and coordinate systems.

3. To deselect the records click on the headline of the Records selector.
5.2.1. Tab-strips

5.2.1.1. Overview tab-strip
Overview tab-strip offers a quick overview of the course of demagnetization visualized in:

@ Spherical @Zijdereld
projection lagram
GED N j
()
Q v E
* {
L f"_ .Q.
+ 4
L ]
L ]
L ] [ ]
& Down ¢ 5
Cup & Horizontal & Vertical Units 3.57e+00 AMm
M Mmax= 20.1e+00 Ajm
.-, -
.
X LR Y »
. Ld
* L]
- . . oea, L
- *
- - .
L2 N
4 1%
Dvarview I
@ Module @ Magnetic susceptibility

plot _ plot
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(1)Spherical projection plot — spherical projections of vector directions after each
demagnetization step (described above in the Preview window section)

(2)Zijderveld diagram — described above
(3)Module plot — described above
(4)Magnetic susceptibility plot/Table of demagnetization data — described above

¢ Exporting the currently displayed graphics into graphic file
1. Press Graphics — Export (or CTRL + E) in the main menu.

2. Select directory, File name, Save as type (Windows metafile, *.wmT; Windows bitmap,
*_bmp) and click on SAVE; click on CANCEL to abort saving.

#Printing the currently displayed graphics on system default printer
1. Press Graphics — Quick print (or CTRL + P) in the main menu.

2. A confirmation window appears.

Quick print {using Default printer) ll

\y File D:\ANTARKTIDALIRSZ-14.R53 will be printed using:
Adobe PDF

|

3. Click on OK to print currently displayed graphics on system default printer; click on CANCEL
to abort printing.

# Multiple printing
1. Press Graphics — Print in the main menu.

2. Select a printer
Note: Selected printer will be set as Windows default printer.

3. Printing graphics using: window appears.
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&5 Print graphics using: Acrobat Distiller x|
List of files to be printed
[wl JR103-14 [w] 21014
JR109-24
JR109-34
JR109-424,
JRIF14A
JR37-28
JRE1-14
JRE1-28

] JR52-14
vl JR52-24
] JRE314
] JRE3-24
v JRE4-14
v JRE4-24
] JRE4-14
v JFiG4-24
v JRiG4-38
v JRiG4-48
] JRG-1 A4

vl JRiS-24,

Select all  i|  Clear selection

—Include page header

& Yes Page header
Mo [CAChahartarktidah RS

—Include data table Include page b
' ‘Yes (1 image per page) * ‘es Starting page
= Mo [2images per page) " MNo 1
Print | Cancel

4. Select specimens to be printer and specify printing options.

5. Click on the PRINT button to start multiple printing. To abort printing click on the CANCEL
button.

5.2.1.2. Module plots tab-strip

Module plots tab-strip shows the diagram of the intensity of magnetization measured after
individual demagnetization steps, (1), normalized by the maximum value of magnetization

(M| M,.ax) plotted against the intensity of demagnetization. The individual points are shown as
black circles connected with straight black lines. Both (M / M,,.«) and demagnetization axes are
labeled automatically. In addition to the normalized module of remanent magnetization, the
normalized intensities of the Cartesian components (My, M,, M,) in currently selected coordinate
system are shown as magenta squares, green triangles, and blue circles, respectively. Display
of the Cartesian components of magnetization can be useful, e.g., when performing the thermal
demagnetization of three orthogonal components of different coercivity (Lowrie 1990).

Optionally, the magnetic susceptibility diagram as measured after each demagnetization step
can be displayed as open circles connected with gray line.

Any of above-mentioned plots can be switched on/off using the check boxes in the upper right
corner of the diagram.

Absolute values corresponding to current mouse position are displayed in the black status bar in
the lower part of the diagram (hit the left mouse button to enlarge the cursor cross hair, (2)).
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OModule
plot

@Absolute values / Mo 201400 A/m

statu S bar Mmax= 20.1e+00 &/m Mmax/Mo=1.000 M[50%}=189.9°C Ko= 2330 -06 51
Mmin= 10.8e-03 &/m Mmin/Mo= 0,001 M[10%}= 415.3 'C Kmax=9280 e-06 51
ME00= 10.8e-03 A/m ME00/Mo= 0.001 Mx(0%)=587.4 °C \ Kmax/Ko= 3104
Module plots

®Demagnetizatio parameters
frame

Various demagnetization values and ratios are shown below the demagnetization diagram, (3):

. Mo — absolute value of magnetization of the first demagnetization record (usually NRM)

. Mmax — maximum intensity of magnetization

. Mmin — minimum intensity of magnetization

. Mx — intensity of magnetization of the last demagnetization step (x denote the step)

. Mmax / Mo — maximum value of magnetization normalized by M, (displayed in red when M« / My > 1)
. Mmin / Mo — minimum intensity of magnetization normalized by M,

. Mx / Mo — intensity of magnetization of the last demagnetization step normalized by M,

. M(50%) — demagnetization value when intensity of magnetization decrease to 50 % of the M, value (usually
known as the Median destructive field in AF demagnetization)

. M(10%) — demagnetization value when intensity of magnetization decrease to 10 % of the M, value (most of
the initial magnetization was removed; in the case of thermal demagnetization it can serve as a rough
estimate of the unblocking temperature)

. Mx(0%) — demagnetization value when intensity of magnetization in the direction of X-axis is zero (useful in
the back-field isothermal demagnetization parallel to the X-axis of specimen where M,(0%) represents the
coercivity of remanence, H,)

. Ko — absolute value of magnetic susceptibility of the first demagnetization record (usually magnetic
susceptibility in natural state)

. Kmax — maximum intensity of magnetic susceptibility

. Kmax / Ko — maximum value of magnetic susceptibility normalized by Ky
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5.2.1.3. XYZ plots tab-strip

®Front view @side view
plot N\ plot
\ FRONT VIEW SIDE VIEW /
Wl %
1 .
L 4 %
$ | ]
L ] *
r’ ¥
¢ .
b Unit= 3.57e+00 Aim| bown Unit= 3.57e+00 A/m|
TOP VIEW 229

Direction-of-view angle

Orientation of projection plane

e D &

Direction-of-view arrow »*

4

y. s Unit= 3.57e+00 Aim 2| L \ »

®Top view AYE plots \@Arbitrarilv-oriented veritcal plane

plot plot

®Direction-of-view
scroll bar

o o o gedung .

XYZ plots tab-strip shows the Cartesian components of remanent magnetization in the current
coordinate system projected into three orthogonal planes. The plots are denoted according to
the direction of view: FRONT VIEW (projection into Y-Z plane, (1)), SIDE VIEW (projection into
X-Z plane, (2)), and TOP VIEW (projection into X-Y plane, (3)). In addition, the projection into
arbitrarily oriented vertical plane is shown, (4). The orientation of projection plane can be set by
moving a horizontal scroll bar below the diagram ((5), movement by 5 degrees when clicked in
the scroll bar area, by 1 degree when clicked on a scroll arrow). Direction of view is displayed in
degrees above the diagram as well as by the yellow arrow in the TOP VIEW diagram.

5.2.1.4. Principal component analysis (PCA) tab-strip

PCA tab-strip is designed to perform the principal component analysis in the two-plane
Zijderveld diagram, (1). Projection into the horizontal plane is displayed in blue, projection into
the vertical plane in green. The planes of projection can be chosen in the Settings window
(Tools — Settings). After inputting the upper and lower limits of demagnetization interval the
straight line is fitted using the least squares method.
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(2)Limits input boxes

selectors
\ W oo Limits
20 2 [440
0 a
a0 =)
120 120
160 160
200
240 240
280 280
320 320
30 360
400 400
1 40
430 480
520 520
560 560
600 B0O
W. ® E
y ,,” .
&
Wy (3)Include ORIGIN /
Anchor to last point
+ check boxes
. / (4)Calculate/Reverse
1 I~ fnckide DRIGIN
¥ [ ¥ Anchor to last point button
y ; B6)Name & Note
: T input boxes
F
s
Principal component o o Append to e
Dec: 226.6" Inc: 61.6% MAD: 46" Limit1: 200°C Limit2: 440°C A
Fea |

frame

(7)Append to file
button

# Performing principal component analysis

1.

Input limits either manually in the Limits input boxes (2) or click on desired steps in a pair
of lists of demagnetization steps.

Note: Input boxes and lists are interchangeable; after selection the program automatically sets the upper and
lower limits.

. Click on Include ORIGIN (3) to include the origin of the Zijderveld plot to a linear segment.

Click on Anchor to last point (3) to anchor a linear segment to last selected point in the
Zijderveld plot (simultaneous selection of Include ORIGIN will anchor a linear segment to
the origin).

. Click on the CALCULATE button (4) to calculate a linear segment (after calculation the

button caption changes from CALCULATE to REVERSE).

. Result of the analysis is displayed as Declination (Dec), Inclination (Inc), and the

Maximum angular deviation (MAD) in the Principal component frame (5) and as orange
straight line in the Zijderveld diagram.

Note: The results appear on the screen only, nothing is stored into the specimen file yet; new selection of limits
clears the Principal component frame and projection of principal component into the Zijdereld diagram.

Additionally, the principal component orientation and the circle corresponding to the
maximum angular deviation are displayed in the spherical projection of the Overview tab-
strip in orange color.

. Click on the REVERSE button (4) to obtain the reversely -polarized component.

. To save the principal component into the specimen file insert the Name of component and

optionally a Note (6) and click on the APPEND TO FILE button (7).

23



Remasoft 3.0 - User manual

7. New record is added to the Records selector. The name of record is composed of the

principal component prefix (as set in the Settings window) plus the name input by the
user.

Additionally, the orientation and circle corresponding to the maximum angular deviation of
saved principal component(s) are displayed in the Overview tab-strip spherical projection
as magenta symbol(s).

8. To delete the saved record(s) go to the Edit tab-strip.

vTip: Selections made by clicking on the lists of demagnetization steps are visualized in the
Records selector and thus effective in all tab-strip options. Similarly, the selection
made in the Records selector is effective in the Line-find analysis option. Selection of
the limits for the purpose of the Line-find analysis can be, thus, made in any currently
active tab-strip option. This may be particularly helpful when the user needs to verify
the selection of limits in, e.g., spherical projection, module or susceptibility plots of
demagnetization data.

¢Zooming the Zijderveld diagram
1. Drag a rectangular zoom region using the mouse with the left button pressed.

2. To restore a full view click anywhere in the Zijderveld plot.

5.2.1.5. Great circle tab-strip

Great circle tab-strip is designed for displaying vector directions in a spherical projection and for
fitting of great circles within a selected interval of demagnetization steps. Vector directions
measured after individual demagnetization steps are plotted (in the current coordinate system)
either in the equal-angle projection (the Wulf or stereographic projection, denoted as Wulf) or in
the equal-area projection (the Lambert or Schmidt projection, denote as Lambert) (1). Default
projection can be selected in the Settings window (Tools — Settings). Solid symbols represent
directions in the lower hemisphere, open symbols represent directions in the upper hemisphere.
Individual points are connected with straight lines, direction of the first record (usually NRM) is
represented by a crossed symbol.

¢ Performing great circle analysis
1. Input limits either manually in the Limits input boxes or click on desired steps in a pair of
lists of demagnetization steps (2).

Note: The input boxes and lists are interchangeable; after selection the program automatically sets the upper
and lower limits.

2. By default all selected points are weighted by intensity for the purpose of the great circle
calculation. Click on Normalized (3) check box to give the point on the great circle equal
weight. Click on Fisher mean (3) to calculate the mean vector of selected points.

3. Click on the CALCULATE button (4) to calculate a great circle / mean vector.

3. Results of the analysis are displayed as Declination (denoted as Dec), Inclination (Inc) of
the pole to the great circle, and Maximum angular deviation (MAD)in the Pole to great
circle frame (5) below the diagram and as orange circle and square corresponding to the
projection of the great circle and pole to it, respectively.

Note: The results appear on the screen only, nothing is stored into the specimen file yet; new selection of
demagnetization interval clears the Pole to great circle frame and orange symbols in the spherical projection
diagram.

4. To save the pole to the great circle into the specimen file insert the Name of the great
circle and optionally a Note (6), and click on the APPEND TO FILE button (7).
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5. New record is added to the Records selector. The name of record is composed of the
great circle prefix (as set in the Settings window) plus the name input by the user.
Additionally, saved great circle(s) and pole(s) to great circle(s) are displayed in the
Overview tab-strip spherical projection in magenta symbol(s).

6. To delete the saved record(s) go to the Edit tab-strip.

(1)spherical projection (2)Limits
plot L input boxes/
N Limits selectors
10 100
GEO 7 e 0 0
(wut o
15 15
— 20 20
25 25
30 30
35 k]
40 40
45 45
50 50
o
e — \ a0 a0
') 90 30
B 00
®
*
- .
| (3)Normalized /
\ t Fisher mean
» check boxes
;L 17/ (4)Calculate
g I~ Fisher mean button
(6)Name & Note
® 0oun input boxes
O up

|'P|ia to great circle

. R Append to file
Dec: 77.1° Inc: 6.0° MAD: 2.3° Limit1: 10 Limit2: 100

Great cacle

(5)Pole to great circle
frame

T)Append to file
button

vTip: Selections made by clicking on the lists of demagnetization steps are visualized

in the Records selector and thus effective in all tab-strip options. Similarly, the

selection made in the Records selector is effective in the Great circle option. The

selection of the limits for the great circle analysis can be, thus, made in any currently

active tab-strip option.

5.2.1.6. Edit tab-strip

Edit tab-strip enables editing of specimen file headline, importing geological and magnetic
susceptibility data into specimen file and deleting individual records from specimen file.
Geological data, (1), (i.e. Orientation of specimen, Bedding and Fold axis, Orientation
parameters, Site name, Latitude, Longitude, Height, Rock, Age, Formation) can be imported
either manually or from geological file(s). Magnetic susceptibility measured after each
demagnetization step can be imported either manually or from susceptibility file(s).

+Importing geological data
1. Click on the IMPORT GEOLOGICAL DATA button, (2).
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2. Select one or multiple geological file(s) (*.ged) and click on the OPEN button.

3. Imported geological data are immediately displayed in headline text boxes.
Note: The import routine works as follows. Specimen names stored in the geological file(s) are compared with
the specimen name of the current specimen file (displayed in the Name text box as well as in the Information
bar) character by character from the left. This consistency-from-the-left method is particularly useful when there
are more specimens of the same orientation. This is the case, for example, of several specimens cut from one
cylindrical sample or several cubes cut from one large block sample. In the geological file one stores the
orientations of these large block or cylindrical core samples as measured in the field regardless of how many
specimens they yielded after laboratory cutting. The orientation of the core, e.g., CR20 is used for all specimens
having a name starting with CR20: CR20-1, CR20-2, CR201, CR20/1.

4. Click on the SAVE button, (6), for recalculation of the remanence vectors and for saving
new data into the specimen file.

D Geological data
input boxes N
Sampling site

Rock characteristics
Site: name Latitude  Longitude  Height Rock Age Formation H
LIRS 60345  [15456  [1262 [Basat 154 3 ’®Import geO|09lca| data
—— —— 5 - ~"  button
name and Bedding Fold axis
Name Tend Punge FP1 P2 P31 P4 Dip diDip Trend Plinge Import geological data |
S | o o o | | s
@ |mport susceptibility
# [State | MA/m)]_ Dec]  Inc| Prec/MAD[Limitl  [Limitz  [Mote | K[e-06 SIj[ = button
1o 1409671 2180 695 10 9070.0
2 |e0 1303774 2184 685 0 3580.0
3 |120 1119083 2226 668 10 9550.0
4|60 968901 2221 667 10 91900
5 |e00 9657748 2220 671 10 8300.0
6|40 8420392 2228 686 10 9020.0
7 |z80 7251662 2220 BE.2 10 £980.0
B |320 5632033 2316 675 10 9600.0
19 |360 4BE7S1S 2262  BE.2 10 10300.0
10| 400 1853623 2511 656 10 102000
?440 1740273 2263 653 10 10600.0
2 |80 1291062 2299 699 10 8390.0
@Data 13 _|s20 01630737 2015 301 10 7880.0
grid 114|560 01063143 2198 644 10 7690.0
115|600 78019B1E-03 2057 283 10 8070.0
16_|cc 7251662 2285 662 27 280'C Origin  hightemp
]
18
5]
120 |
21
2]
Delete record Save
®Save
®Delete button

button

+Importing magnetic susceptibility data
1. Click on the IMPORT SUSCEPTIBILITY button, (4).

2. Select one or multiple susceptibility file(s) (Agico's formats *_.su3, *_.sul, *_kIT,
Tomasz Werner's data format * . kmi) and click on the OPEN button.

3. Imported susceptibility data are immediately displayed in the susceptibility column of the
data grid.

Note: As opposed to the import of geological data, in the process of importing magnetic susceptibility data a full
match in the specimen name and demagnetization step is required!

4. To save the changes in the specimen file click on the SAVE button, (6).
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¢ Deleting record
1. Click on left column of the data grid (2) containing the records number to select the record.

2. Click on the DELETE RECORD button, (5), to delete the selected record from data grid.
Note: No changes in the specimen file are effective unless the file is saved by clicking on the Save button!

3. To save the changes in the specimen file click on the SAVE button, (6).
5.2.2. Auxiliary & Tool windows
5.2.2.1. Settings window
¢Launching Settings window

Press Auxiliary — Setting (or F12) in the main menu.

Settings window includes:

g
— Spherical projection — Symbols and units — Default orientation parameters
£ Wdulf NFik F1 P2 P3 P4
oL IO 1z =lfo =z =lso =]
- - MR MEH i Urits
—Z||de.nreld e AF demag | |,§ |mT — Default site position ————————————————
—Wertical plane Latitude
= M-S plane Th.demag I IT I«E |85
& W-E plane Laohgitude |14_g4
Frincipal component IC
— Huorizontal plane Great circle IG [# Show tips
* M ontop .
Module units &/
" E ontop o
Suzceptibiity units Ie-DB | Cave | Close |

Spherical projection frame — selection of default spherical projection to be used in the
Preview, Overview windows, and Great circle tab-strip. The options are: the equal-angle
projection (the Wulf or stereographic projection, denoted as Wulf) or in the equal-area
projection (the Lambert or Schmidt projection, denoted as Lambert).

Zijderveld diagram frame — selection of the appearance of vector component diagram to be

shown in the Preview window and Overview, Line-find analysis tab-strips. Selection can be

done as follows:

1. Select a Vertical plane, either oriented north-south, denoted as N-S plane; or oriented
west-east, W-E plane.

2. Select the orientation of the Horizontal plane, either north in the top position (N on top) or
east on the top position (E on top).

Symbols and units frame — used in opening *.jr6 / *.jra data files or in importing external
data files.

¢ NRM symbol — denote symbol in the State column indicating Natural remanent
magnetization record(s), e.g., ‘NRM’, ‘NS’, ‘0’, ‘A0’, ‘OmT ...etc. There are two optional
boxes to set NRM symbols for distinguishing between alternating-field (AF_demag) or
thermal (Th.demag) demagnetizations (blank by default).
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o Prefix/suffix — set prefix/suffix to distinguish between alternating-field (AF_ demag) or
thermal (Th.demagq) records, e.g. ‘A10’ — AF demagnetization using a field of 10 [Units],
T500 — thermal demagnetization using temperature 500 [Units]. Leave blank when only
numbers are used, e.g. ‘10’, ‘500’, ...etc.

¢ Principal component/Great circle prefixes — set prefixes for new principal component(s) or
great circle(s) names as appended to the Specimen file(s) during principal
component/great circle analyses.

¢ Units — set units for AF or thermal demagnetization. Units are stored in Specimen files and
are used for labeling horizontal axes in Module plots and in the list of Records.

Default orientation parameters frame — set default orientation parameters describing
specimen orientation scheme.

Note: Default orientation parameters are used in opening * . jra file or importing external data file; *_ jr6 files
already contain orientation parameters.

Default site position frame — default position of sampling site to be used in the Virtual
Geomagnetic Pole calculation (Group statistics window).

¢ Latitude — geographic latitude of the sampling site.

¢ Longitude — geographic longitude of the sampling site

Note: Sign conventions for geographic locations: Latitudes increase from —90° at south geographic pole to 0° at
equator and to +90° at the north geographic pole. Longitudes east of the Greenwich meridian are positive, while
westerly longitudes are negative.

Show tips — indicates whether quick tips are shown when the mouse is paused over some
user interface features (i.e. diagram, selector, ...etc).

4 Saving setting

Click on the SAVE button, setting are written into the setting file.

+Closing Setting window without saving

Click on the CLOSE button, window is closed without saving.

5.2.2.2. Geological file window

Geological file window is designed for creating/opening of geological data file(s).

¢Launching Geological file window

Press File — New — Geological file (or CTRL + N) or File — Open (or CTRL + O) and select
geological file name(s).
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. Geological file(s) - [D:\antarktida'] 5'
~Sampling site Rock ch isti Orientati

Site name Latitude Longitude Fock  Age Frm. F1 P2 F3 P4

[entaa [-0.456 [23545 [eas 154 [Al g =lo =g =0 =l

#  [Specimen [#zimuth  [Punge  [Codel [FollD [Folill  [LinelD [Linell [Code2 [FoleD  [Foli2l  [Line2D [Line2l
__1|JRITAA &0 10 [i] 0 i 0 [i] 0 ED &0
I BEE 60 10 il 1] i 0 0 il 0 0 £0 60
__ 3|uRs11a 60 10 il 1] i 0 0 il 0 0 50 60
__ #|JRs1/28 60 10 il 1] i 0 0 il 0 0 £0 60
_ ElJRE2/1a 60 10 il 0 0 0 0 il 0 0 ED 60
_ E|JmB2/28 50 10 om 0 0 0 0 om 0 0 50 50
__ 7|JREaA 50 10 om 0 0 0 0 om 0 0 50 50
__ 8|JREa2s 50 10 om 0 0 0 0 om 0 0 50 50
__ 3|uRaana 50 10 il 1] i 0 0 il 0 0 50 50
__10|JR8as2s 50 10 il 1] i 0 0 il 0 0 50 50
__11]JR109A14 50 10 il 1] i 0 0 il 0 0 50 50
_12|JR109/28 50 10 il 0 0 0 0 il 0 0 50 50
_12]JR109/38 50 10 om 0 0 0 0 om 0 0 50 50
__14|JR109/44 50 10 om 0 0 0 0 om 0 0 50 50
__15|Z1014 50 10 om 0 0 0 0 om 0 0 50 50
__16|Z1orza 50 10 il 1] i 0 0 il 0 0 50 50
17

18]

19

20|

_ 2

22|

23

24 2
Delete record | Save as Close

General information about sampling site are displayed in three frames:

e Sampling site information: Site name, Latitude, Longitude

e Rock characteristics: Rock name, rock Age, abbreviated Formation (Frm.)

e QOrientation parameters

Orientation of individual samples are displayed in the table. Each records contains:

Specimen name, Azimuth of specimen, Plunge of specimen, and orientations of two
mesoscopic foliations and two mesoscopic lineations. Each mesoscopic feature is label using
a two-letter Code1 and Code2, for the 1% and 2™ foliation, recpectivelly. Dip direction (Strike)
and Dip of the foliation is denoted as Foli(1/2) D, and Foli(1/2)I, respectivelly. Trend and
Plunge of the lineation is denoted as Line(1/2)D, and Line(1/2)l, respectively.

¢ Saving geological file
Click on the SAVE As button, select file name, and click on the SAVE button

¢ Deleting record
1. Click on left column of the data grid containing the records number to select the record.

2. Click on the DELETE RECORD button to delete the selected record from data grid.
Note: No changes in the specimen file are effective unless the file is saved by clicking on the SAVE AsS button!
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5.2.2.3. Coordinate system rotation window

Coordinate system rotation window facilitates rotation of the unit vector from one coordinate
system to another using orientation angle and AGICO orientation parameters. This may be
particularly useful in understanding the basic idea of the orientation parameters.

#Rotating vector in various coordinate systems
1. Press Tools — Coordinate system rotation in the main menu.

2. Coordinate system rotation window appears.

x
— Ori ion par. b
F1 P2 P2 P4 i
GEO
f1z =0 =z =l | (L)
—¥ector ori ion — Coordinates —

Declination  Inclination Specimen

2121 |-41 7 " coordinate
systemn

— Specimen orientation —

Trend Plunge araphic |
i+ icoordinate
[185 [57 sl B W E
— Bedding
Shike Dip

Tilt

I I C comection

—Fold axis
Trend Plunge

Full
corection

Clear | Display I 5 @ wWulf ) Lambert

. Set the custom Orientation parameters.

. Select the prior-rotation Coordinates.

. Manually insert Vector orientation as Declination and Inclination into green text boxes.

o O b~ W

. Click on the DISPLAY button, vector orientation is displayed as a green point in the
spherical projection diagram.

7. Manually insert Specimen orientation and/or Bedding orientation and/or Fold axis
orientation.

8. Select the desired post-rotational Coordinates.

9. Rotation from the prior-rotation to post-rotation coordinate system is performed;
orientation of the rotated vector is displayed in green Vector orientation text boxes and as
a green point in the spherical projection diagram.

10. To clear input boxes click on the CLEAR button.

5.2.2.4. Plane from 2 lineations window

This tool window is useful, e.g., in creating a geological data file when a plane is expressed as
two lineations.

¢ Calculating a plane from two lineations
1. Press Tools — Plane from 2 lineations in the main menu.

2. Plane from 2 lineations window appears.

30



x
|34 |'|2 i

GEO
[Lambert)

3. Manually insert declinations and inclinations of two vectors (denoted as Dec1, Inc1, Dec2,
Inc2) and click on the CALCULATE button (or press ENTER).

4. The orientation of the plane is displayed as Declination (Dec) and Inclination (Inc) in red
text boxes; the Angle between vectors is in yellow text box. The plane together with the

original lineations is displayed in the spherical projection as red circles and green and
blue points, respectively.

5. To clear input boxes click on the CLEAR button (or press ESC).
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5.3. Group statistic window

Group statistics window was designed for analyses on a group of specimens. It consists of:

(3)Spherical (1) Headline (4)Coordinates
selector

| % Remasoit 2.0 - Group statistics - [D=,_CS\EG_strat\rs3\] =17 x|
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selector i@f:-_d \ - 1~ Spec ES70-01D  MEM Wea 45 per T selector
163 TR T CORR -~ o Geo EGTOADIC NRM 346 9 50 .7 1.0
5 EG70-01D  NRM 332.8 59.2 1.0
I nmker) o o ELI0A07E  NRN 313 %1 10
] : EG70-02C  NRM 332.6 66.0 1.0
i | ce—|Eis e ap
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= ST » & EGIOCOSE  MRM 35.4 539 1.0 selector
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errin - 1.0
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— i bufion
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. . - Mirieatatinn matrix and Grral ricl: interzection . T
‘13’ Mean direction // 1 003216 300/E08 E2 0011 1ME AN E3 QO7GM 207007201 1 M
frame | i MAD Mome [ Stain [ 5o | i button
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(15)Virtual geomagnetic pole /

frame

(1) Headline

(2) Demagnetization States selector
(3) Spherical projection plot

(4) Coordinates selector

(5) Display selector

(6) Statistics selector

(7) Records list

(8) DISREGARD RECORD(S) button
(9) RESTORE button

(10) NORMAL button

(11) REVERSED button

(12) INVERT button

(13) Mean direction frame

(14) Orientation matrix frame

(15) Virtual geomagnetic pole position (VGP) frame
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¢Launching the Group statistics window
Press File — Group statistics (or CTRL + G) in the main menu.

#Closing the Group statistics window
Press File — Exit (or CTRL + X) in the main menu.

#Opening specimen files for the groups statistics

1. Press File — Open (or CTRL + O) in the main menu. Open multiple window appears on
screen.

& Open multiple - [ C:yCha',antarktida
Drives:
I =
Folders:
[

A Cha

A ankarktida

RE4-44 133
JR9-14153
JR9-28.153
21014053
Z10-28.153

List file of types:
Specimen filels] [*.rs3) j

Select all | Clear selectionl Open I Cancel |

. Select type of file in the List file of types. Individual Specimen file(s), or Fisher statistics
output file(s) (*. rsf) can be opened.

. Select file(s) by either dragging the mouse over File names (left mouse button pressed
[+CTRL for individual multiple selection, +SHIFT for continuous multiple selection]) or by
clicking on the SELECT ALL button. To deselect all files click on the Clear selection button.

4. When desired files are selected click on the OPEN button.
. After opening, the selected files are pooled together and all available demagnetization

steps and principal component/great circle names are displayed in the States checkbox
list.
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#Closing specimen files

Press File — Close (or CTRL + Z) in the main menu. All selected files are closed and the
States checkbox list is cleared.

¢ Selecting demagnetization step/components/great circles
1. Click on the States checkbox list to select demagnetization step(s) or component/great

circle name(s) to be included in the statistics. More than one item can be selected (i.e.
several differently-named components can be processed together).

2. Vector directions (denoted as Data in the Display frame) are displayed as black symbols,

great circles as green arches. Mean direction (Mean) calculated from the currently
displayed data and projection of the 95% confidence cone (A95) is plotted as magenta
crossed symbol and magenta line, respectively. Solid symbols and lines represent
directions in the lower hemisphere, open symbols and dashed lines represent directions in
the upper hemisphere. Optionally, the projection of the semi-angle of precision/MAD of
individual data (a95) can be displayed in gray line, and three eigenvectors of the
orientation matrix (Orient. matrix) calculated from the currently displayed data plotted as
blue numbers 1, 2, 3. Coordinate system corresponds to the highest system available in
the selected files. (Note: Data for all coordinate systems may not be available in all
selected files; the number of records may, thus, differ when different coordinate systems
are chosen using the Coordinates selector).

3. List of data containing the specimen names, demagnetizing state, declination and

inclination in the current coordinate system and precision/MAD is show in the Records list.
Numerical results of the statistics calculated from currently displayed data are shown in
the frames below the spherical projection.

Mean direction frame

N — number of currently displayed data included in the statistics.
Dec — declination of the mean vector.
Inc — inclination of the mean vector.

R —length of the resultant vector (after vector addition of a set of N unit vectors); R is

always < N and approaches N only when the vectors are tightly clustered.
k — the best estimate of the precision parameter.
N—1

k=N"R

95 — the angle within which the unknown true mean lies at 95% confidence level.

1
-2 ()T

where (1 —p) =0.95, i.e. 95%.

¢ Saving mean direction results

1. Insert Name of the site and State (i.e. component name).
2. Click on the SAVE button.

3. Select/Insert a name of the Fisher statistics output file (*.rsf); when the file already
exists the new record is appended in the end of the file.
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Orientation matrix frame
e E1-1%"eigenvalue and declination / inclination of the 1% eigenvector of orientation

matrix.
e E2-2M eigenvalue and declination / inclination of the 2 eigenvector of orientation
matrix.
e E3-3¢ eigenvalue and declination / inclination of the 3™ eigenvector of orientation
matrix.
Orientation matrix is calculated as:
SISk Yhn,
0 =lN Sk Ym# Smin;
Yhni Y min, Zniz

where I, m, and n; are the directional cosines of the i linear element.

¢ Saving the 3rd eigenvector results
1. Insert Name of the site and State (i.e. component/great circle name).

2. Click on the SAVE button.

3. Select/Insert a name of the Fisher statistics output file (* . rsf); when the file already
exist the new record is appended in the end of the file.

vTip: The 3™ eigenvector of the orientation matrix can be used as an estimate of the
intersection of a number of great circles.

VGP (Virtual geomagnetic pole) frame

e Site Lat — geographic latitude of the sampling site. Default location is set in the
Setting window; after inserting a new location press the Recalculate button. New
location is automatically set as default site location.

e Site Lon — geographic longitude of the sampling site

Sign conventions for geographic locations: Latitudes increase from —90° at south geographic pole to 0° at
equator and to +90° at the north geographic pole. Longitudes east of the Greenwich meridian are
positive, while westerly longitudes are negative.

e Pole Lat — geographical latitude of the virtual pole

e Pole Lon — geographical longitude of the virtual pole

e Paleolat — magnetic colatitude which is the great circle distance from site to pole

e dp - semi-axis of the confidence ellipse along the great circle path from site to pole
e dm - semi-axis of the confidence ellipse perpendicular to that great circle path

e ASD - angular standard deviation of individual VGPs from the mean VGP

¢ Saving VGP results
1. Insert Name of the site

2. Click on the SAVE button

3. Select/Insert a name of the VGPs output file (*.txt); when the file already exists the
new record is appended in the end of the file.
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¢ Subsequent selecting within displayed data

1. Drag a rectangle in the spherical projection plot: left mouse button pressed selects all data
points within the rectangle, right mouse button pressed selects data points projected on
the lower hemisphere, middle mouse button pressed selects data points projected on the
upper hemisphere. Selected data points appear in red color in the plot and are also
selected in the Records list. To deselect all data points click anywhere in the plot.

2. Click the mouse on the desired record in the Records list. For multiple selection drag
mouse with the left mouse button pressed over desired records in the Records list [+CTRL
for individual multiple selection, +SHIFT for continuous multiple selection]. Selected
records appear as the red data point in the spherical projection plot. To deselect all
records click on the headline of the Records list.

3. To invert selection click on the INVERT button.

4. After calculating the orientation matrix the whole displayed data set can be divided into
two groups of data. One groups contains vectors deflected less than 90° from the first
eigenvector of the orientation matrix while second groups contains vectors deflected more
than 90° from the first eigenvector of the orientation matrix. The groups are technically
denoted as normally- polarized data and reversely-polarized data, respectively. To select
the normally-polarized data click on the NORMAL button. To select the reversely-polarized
data click on the REVERSED button.

¢ Disregarding selected record
1. Selected record(s) can be disregarded from the statistics by clicking on the DISREGARD
RECORD(S) button. All group statistics results are automatically recalculated (i.e. Mean
direction, Orientation matrix, and VGP). Multiple disregarding can be done. Note that the
record are disregards in the virtual memory file only; no records are deleted from the
specimen files store on disk!

2. Click on the RESTORE button to restore the original set of records.

¢ Transposition of the reversely-polarized data
By default both normally- and reversely-polarized vectors are displayed in their actual
orientation. Click on the Transposed option in the Statistic frame in order to display the
reversed vectors of the reversely-polarized data. Click on the Normal option to display all
data in their actual orientation. Note: After transposition all group statistics results are
automatically recalculated (i.e. Mean direction, and VGP).

vTip: Group statistics is calculated from the currently displayed records. Combined use of
the mouse selections; Normal, Reversed, Invert, Disregard record(s), and Restore
buttons; and Normal and Transposed statistics options provides a power tool for
calculating group statistics from various data subsets. Statistics results of different
data subsets can be appended into the output files using the Save buttons; currently
displayed graphics can be either printed or exported to the graphic file.

¢ Saving individual data
1. Press File — Save as (or CTRL + S) in the main menu.

2. Select type of file: Group statistics file (* . rs¥), Magnetostratigraphy MPS file (**. txt),
SpheriStat file (*.dat), or original Agico JRG file (*. jr6).
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3. Insert file name and click on the SAVE button.

¢ Exporting the graphics into graphic file
1. Press Graphics — Export (or CTRL + E) in the main menu.

2. Select directory and file name.

3. Graphics will be stored as a vector graphics in the Windows metafile allowing for further
image processing.

¢ Printing the currently displayed graphics
1. Press Graphics — Print (or CTRL + P) in the main menu.

2. Select a printer
Note: Selected printer will be set as Windows default printer.

3. Printing graphics using: window appears. Specify printing options.

= Print graphics using: Acrobat Distiller x|

i~ Include page header

@ es Page header
Mo [CaChahantarktidayRS

i~ Include statistic results Include data table

& Yes © Yes
Mo & Na

4. Click on the PRINT button. To abort printing click on the CANCEL button.
5.3.1. Tool windows

5.3.1.1. Angle between vectors

¢ Calculating angle between two vectors
1. Press Tools — Angle between vectors in the main menu.

2. Angle between vectors window appears.

&, Angle between ve x|

Decl Inc

346 |21 B

Decz Inc2

1458 IBB4

Angle

Clear
[ESE] | L[EMTERL

3. Manually insert declinations and inclinations of two vectors (denoted as Dec1, Inc1, Dec2,
Inc2) and click on the CALCULATE button.

4. Result is displayed in the green box (denoted as Angle).

5. To clear input boxes click on the CLEAR button.
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5.3.1.2. Magnetic inclination
+Calculating magnetic inclination corresponding to geographic latitude and vice versa
1. Press Tools — Magnetic inclination in the main menu.

2. Magnetic inclination window appears.

. Magnetic inclination

Latitute

[50.3 -

3. Manually insert either geographic Latitude or magnetic Inclination and click on the
appropriate arrow.

4. To clear input boxes click on the CLEAR button.
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ORIENTATION PARAMETERS

Parameter P1

It is clock value of the direction of the
AN fiducial mark drawn on the frontal side
of cylinder. This arrow is X1 axis of the
A specimen coordinate system. The
A orientation of the arrow may, or need
% not, be measured.

YrXY

P1=12 P1=3 P1=6 P1=9

Parameter P2

Its value is 0 or 90.
P2=0 if the dip of the frontal side is measured.

P2=90 if the plunge of the cylinder (drilling) axis is measured.

Parameter P3

It is clock value of the direction (visualized by arrow which need not
necessarily be drawn) which is measured in the field.

Parameter P4

P4=0  Value zero means that azimuth of dip and dip of mesoscopic foliation
are measured.

P4=90 Value 90 means that strike ( right oriented ) and dip are measured.
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Examples

Agico system:

P1=12 fiducial mark is oriented upwards

P2 =90 plunge of cylinder axis is measured

P3=6 azimuth of dip of frontal plane is measured in the field
P4=0 azimuth of dip and dip of mesoscopic foliation are
measured

University of Santa Barbara:

P1=12 fiducial mark is oriented upwards

P2=0 dip of frontal line is measured

P3=3 the strike of frontal plane is measured in the field
P4 =90 strike and dip of mesoscopic foliation are measured

Paleomagnetic laboratory in Espoo:

P1=12 fiducial mark is oriented upwards and its orientation is also
measured in the field =>P1 = P3 =12

P2 =90 plunge of cylinder axis is measured

P3 =12 see P1

P4=0 azimuth of dip and dip of mesoscopic foliation are

measured
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