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Physical Property-Data-in
Scientific Drilling Projects

V. Bulk: Density

V. Porosity.

v- Magnetic Suceptibility
ve Sound Speed (P-Wave Velocity)
v NaturallGamma Radiation (NGR)
V. Thermal Conductivity
v. Color Reflectivity

v: RGB! Collor

v. Permeability (not standard!)
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Physical Property anad other Data

in Scientific Drilling Projects
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e
Physical Property anad other Data

In Drilling Projects

1. Where and why to go when you want to have such data?
Drill Ship, Drill Site on Land - a short overview about the locale you are
getting yourself into

2. What tools exist to make your data work for you? IODP’s and
ICDP’s data acquisition machines and tools: Core Labs, Drilling
Information System (“The DIS”), other tools (time-dependent:
showcase demo’s after PPTX)

3. Quality of Data - Why that is key and how to make it key for your
project: Do you have the basics down? (showcase demo after PPTX)

4. From one to multiple data sets - "Core-Downhole Logging-Seismic
Data Integration”: Feeding together on the “Data Pasture”

H llllllll o Thomas gGorgas, PED - ICDP Training, GFZ—Potsdém, Octobegr 19th 2016, Slide 5 # weLmmovrz’
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MOHOROVICIC
DISCONTINUITY

ONS since 1960-ties
pace of Earth™)

DSDP/ODP/IODP
(“Exploring th
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1: Where and why to go to when you want to have data

International Ocean Discovery Progr

Texas A&M Umvers:ty 2013 - 2023

JOIDES Resolution,
Curacao 2011

Photo Credit William Crawford, IODP
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1: Where and why to go to when you want to have data

IODP EXPEDITION, 2009 320/321
(“PEAT - The Super-Splice from the Pacific Ocean”)

Photo Credit William Crawford, IODP
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1: Where and why to go to when you want to have data

IODP EXPEDITION 318, 2010 ("Wilkes Land, Antarctica”)

CGEZ.
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1: Where and why to go to‘ when you. want to have data

IODP EXPEDITION 346, 2013 ("Asian Monsoon”)

Photo Credit William Crawford, IODP
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1: Where and why to go to when you want to have data

Photo Credit William Crawford, IODP

DSDP/ODP/IODP EXPEDITIONS since 1960-ties
(M"Exploring the Inner Space of Earth”)
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1: Where and why to go to when you want to have data

JOIDES RESOLUTION: Capabilities

¢ Drill ship with dynamic positioning

e 75 days at sea without re-provisioning

e Can suspend up to 27,000 feet (~8200 m) of pipe
e 130 berths (60 for scientific and technical staff)

e 18,000 square feet of scientific labs

e 26,000 cubic feet of core storage

o ¢ [abs: sedimentology, petrology, microscopy,
paleontology, paleomagnetism, petrophysics,
stratigraphic correlation, downhole measurements,
chemistry, microbiology, XRD, underway geophysics

e Computer network & database services

ff HELMHOLTZ -
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1: Where and why to go to when you want to have data

TEAM BUILDING

DSDP/ODP/IODP EXPEDITIONS since 1960-ties
("Exploring the Inner Space of Earth”)
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1: Where and why to go to when you wan_t to have data

Deallng W|th Fallure

DSDP/ODP/IODP EXPEDITIONS since 1960-ties
("Exploring the Inner Space of Earth”)
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1: Where and why to go to whenyou want to havedata

DSDP/ODP/IODP EXPEDITIONS since 1960-ties
(“Exploring the Inner Space of Earth”)
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1: Where and why to go to when you want to have data
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Having fun despiteithe hlard work

| DSDP/ODP/IODP EXPEDITIONS since 1960-ties
(“Exploring the Inner Space of Earth”)
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PoTsDAmM ; ; ; ; ; ; : ; ; ;| GEMEINSCHAFT



icdp | I C D P T ra i n i n g 2 0 1 6

/ \ CONTINENTAL SCIENTIFIC
DRILLING PROGRAM

1: Where and why to go to when you want to have data

DSDP/ODP/IODP EXPEDITIONS since 1960-ties
("Exploring the Inner Space of Earth”)
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1 Where and why to go to when you want to have data
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Tools of Exploratlon
- GFZ |
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1: Where and why to go to when you want to have data
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' |ODP-USIO EXPEDITIONS:
© Completed in 2004-2005
® Completed in 2009-2014
* Planned for 2014-2016  {
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IODP Cores and HoIe Locatlons around the World
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e Kochi, Japan

Cores stored and preserved in Core Repositories around the World
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1: Where and why to go to when you want to have data

)% e
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ICDP/ECORD Exploratlon PIatforms Near Shore Lake and Terrestrlal
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ICDP (Terrestrial) + Chesapeake Bay, Virginia, - East African Rift, Kenya

USA
. Long Valley, California, + Colorado Plateau, Colorado, USA
USA Lake Peten Itza, + Fennoscandia (COSC), Scandinavia
Guatemala r

Hilo, Hawaii, USA
Koolau, Hawaii, USA
Chicxulub, Mexico
Donghai, PR China
Unzen, Japan

Mallik, NWT, Canada
KTB-Hydraulic, Germany

SAFOD, Parkfield,
California, USA

Chelungpu, Taiwan
Dead Sea, Israel

Lake Malawi, Malawi
Lake Bosumtwi, Ghana
Lake Qinghai, China

FAR-DEEP in Karelia,
Russia

IDDP/IDDP2, Iceland

Lake Potrok Aike,
Argentina

Lake El'gygytgyn, Russia
Lake Van, Turkey

Snake River (HOTSPOT),
Idaho, USA

Barberton I, South Africa

Northern Anatolian Fault
Zone, Turkey

Campi Flegrei, Italy
Lake Ohrid, Macedonia

+ Alpine Fault Zone, New Zealand

 Lake Towuti, Indonesia

+ Lake Junin, Peru

ECORD (Oceanic)

¢ Arctic Coring Expedition (ACEX)

e Tahiti Sea Level Change

e New Jersey Shallow Shelf, USA

o Great Barrier Reef, Australia

e Bighorn Basin, Wyoming, USA

e Baltic Sea Expedition

Previous ICDP Projects
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1: Where and why to go to when you want to have data
ICDP(Terrestrial)-LONG VALLEY, CA, 1998

e core imaging

e core archive

e lithological description

e XRD analysis

e thin section analysis

e Jgas measurements

e mud and drilling parameter

e daily drilling report

Prevmus ICDP Pro;ects Lessons learned

GFZ S U SR T T
— " Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdar}n, October 19th 2016, Slide 23 - # weLmmovrz’
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ICDP Training 2016

1: Where and why to go to when you want to have data
ICDP (Terrestrial)-Big Island, Hawaii, 1999

e cCore imaging

e core archive

e sample archive

e |ithological description

e borehole measurements

e daily drilling report

Prevmus ICDP Pro;ects Lessons learned

GFZ S U SR i NI N,
— " Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdar}n, October 19th 2016, Slide 24 - # weLmuovrz
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1: Where and why to go to when you want to have data

IS Zen Master@Work
P

History — Lessons Learned

Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 25
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ICDP Training 2016

1: Where and why to go to when you want to have data

ICDP (Terrestrial) ICDP/ECORD (Oceanic)
FAR-DEEP in Karelia, Russia Arctic Coring EXpedition (ACEX)
R BRI TR B AR ks A

ICDP PrOJects Very S|mple to very complex

GFZ
R — _Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October. 19th 2016, Slide 26 - # weLmmovrz’
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2: What tools to use to make your data work for you

Standard Local DIS Interface and Infrastructure

@9 (Drilling Information System)
DIS
Field FAR-DEEP DIS: Data Acquisition Server

Core Repository
FAR-DEEP/ACEX
DIS

DIS

Core
Scanner
=], (Image -
- & Multi-
Sensor)

Thomas Gorgas, PHD - ICDP Training, GFZ-Potsdaﬁw, Octobeﬁ 19th 2016, Slide 27 ﬁusm»—muzg
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ICDP Training 2016

2: What tools to use to make your data work for you
GeoTek Multi Sensor Core Logger (MSCL): DIS-Interfaced

A typical MSCL Split'Whole-Core configuration for soft sediments

Core Diameter
Measurements

P-Wave Measurements

Gamma Ray Attenuation
(bulk density)

Magnetic Susceptibility

Core Imaging

Natural Gamma
Radiation

Electrical Resistivity

ICDP Core Lab Tools

' - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 28 - # neLmmoLrz !
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2: What tools to use to make your data work for you

GeoTek Multi Sensor Core Logger (MSCL): P-Wave Velocity

Description

The ARC transducer uses a stationary active tfransducer element which is made from a 1-3 Polymer
Compaosite, in which the PZT material comprises a forest of narmow longitudinal rods embedded in a polymer.
This material combines high coupling with relatively low acoustic impedance.

GEO
3 The transducer takes full advantage of these properties by including a front coupling layer and multi-layer

composite backing to suppress unwanted internal ringing and back radiation. This multi-layer composite
backing provides good acoustic loading and very high return losses, resulting in a unit with no detectable
spurious internal modes and an extremely high back-to-front ratio (in excess of 60 dB).

b MSCL SENSORS The stationary composite element is surrounded by oil and a rotating soft deformable diaphragm. This
Gamma Density anangen'tentgnables the comp!ete IJ'ansduc:c-:_rassembl\.r t.o rotate .as the cgre is p;sseﬂ throug.h mg spn'n.g
loaded opposing transducer pair. The careful internal design provides radiussed internal locating lips which
P-wave Velocity gives a wide contact area and positive repeatable location of the transducers over core diameters within the
Magnetic Susceptibility range of 50mm to 150mm.
Non-Contact Resistivity
Colour Spectrophotometry
Geoscan V Linescan Imaging
Matural Gamma Spectrometry
Near-infrared/Visible
Spectrophotometry
¥-ray Fluorescence

http://www.geotek.co.uk/

Rolling Transducers Cross Section

The centre frequency is 230 kHz, and the design achieves a Q-factor of lower than 3.5 as a result of the
inherent material properties combined with careful attention to the mounting and matching. The sound beam
is collimated by near field effects to core diameters of 100mm.

The high S/N (signal to noise) ratio resulting from the use of the lower frequency and good coupling,
combined with the wide bandwidth, mean that precise repeatable timing measurements can be made, and
they offer the option of further pulse processing in the frequency domain.

Other frequency ranges can be made to order.

GFZ

r-Zentrum
POTSDaAM
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ICDP Training 2016

2: What tools to use to make your data work for you

GeoTek Multi Sensor Core Logger (MSCL): Acoustlcs

Key features/Advantages

« The dry coupling removes the necessity and inconvenience of using coupling fluids which eliminatg
data dropouts caused by operator error.

s« Alarge contact area and lower frequency provide improved S/N enabling accurate velocity
measurement even through coarse sand.

« Consistant coupling together with wider bandwidth and pulse characteristics enables meaningfi
sediment characterisation from spectral analysis.

Acoustic Pulse st 16cm offsel in distiled water & 5°C Pawer Spectral Denstty (Frequency Domain)

Magnetic cept L

Rolling Transducers Charts

For further information please contact us.

http://www.geotek.co.uk/

Dr. Laurle Lmnett Forthkey Inc., Edmburgh Scotland ( Nov.2003)

— " Thomas Gorgas, PhD - ICDP Training, GFZ—Potsdarfn, Octoberf 19th 2016, Slide 30 f # weLmmovrz’
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2: What tools to use to make your data work for you

GeoTek Multi Sensor Core Logger (MSCL): Magnetic Susceptibility

home mscC

G GEOTEK

) MSCL SENSORS

Gamma Density

P-wave Velocity

Magnetic Susceptibility
Non-Contact Resistivity
Colour Spectrophotometry
Geoscan V Linescan Imaging
Natural Gamma Spectrometry
Near-Infrared/Visible
Spectrophotometry

X-ray Fluorescence

Helmholtz-Zentrum
PoTsDaAM

sFZ

sysiems msc| sensors services at

Magnetic Susceptibilit

Background

Magnetic susceptibility is the degree of m:
If magnetic susceptibility is positive then t
antiferromagnetic. In this case the magnet
Alternatively, if magnetic susceptibility is n
is weakened in the presence of the materi

Operating Principles:

An oscillator circuitin the sensor produces
magnetic field (0.565 kHz for the MS2C se
vicinity of the sensor, that has a magnetic ¢
electronics convert this pulsed frequency i

=g Loop Sensor:
« The Bartington |
for magnetic sus
» ofinternal diamu
way that no mag
maximum resolt
ratio should be :
degradation ma
desirable. A wid
/ core diameter tc

loops.

Thomas Gorgas, PHD - ICDP Tl'aitwitwg, GFZ—Potsdafn, October@ 19th 20165, Slide 31

Point Sensor:

The Barington point sensor (MS32E) is mounted on an arm that allows the
sensor to be placed on the core surface for each measurement. It uses
the same electronics as the loop sensor. Note that the original point
sensor (MS32F) required an interface box that is placed in the line from the
sensor to the MS3 electronics. The point sensor gives much higher spatial
resolution that the loop sensor but is less sensitive. Its field ofinfluence is
about 1 cmin diameter and so it cannot be used on whole cores.

Calibration and Processing: ‘
The magnetic suscepiibility sensor is electronically set to measure a //
single standard sample of a stable iron oxide which has been tested and
analysed by the manufacturer (Bartington Instruments Lid). Therefore, all /

magnetic suscepiibility sensors supplied should record exactly the same

value for any given sample, and that value should be the same as a

measurement made on a difierent measuring system. In that sense the magnetic susceptibility system is
calibrated absolutely. Since the calibration has been set electronically it should not alter. A calibration
sample is provided which can be used o check the long term consistency of the calibration. The data
obtained from the magnetic susceptibility system provides uncorrected, volume specific magnetic
susceplibility, which can be converted to either comected volume specific magnetic susceptibility or mass
specific magnetic susceptibility automatically in the Geotek MSCL software.

¥
S il
iy

Applications:
Changes in magnetic susceptibility correlate with changes in sedimentary provenance andfor diagenetic
environment. Magnetic susceptibility records are frequently used for inter-core correlation.

Sensor Manufacturer:
Bartington Instruments (hitpfwww bartington.comy)

.ﬁ HELMHOLTZ;
|'-'.'-El-1EI-'45CHJ5-.FT
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2:

i@ GEOTEK

p MSCL SENSORS

Gamma Denslty

P-wave Velocity

Magnetic Susceptibility
Non-Contact Resistivity
Colour Spectrophotometry
Geoscan V Linescan Imaging
Natural Gamma Spectrometry
Near-Infrared/Visible
Spectrophotometry

¥-ray Fluorescence

Gamma Rays:

Photons of light
of very short

wavelength and
high frequency

r-Fentrum
POoTsDAM

Gamma Density

Background

The density (p) of a material is a measure of how tightly the matter
by the ratio of its mass (m) to its volume (V). its Sl units are kilogra
sometimes given in the cgs units of grams per cubic centimetre (g

Bulk density is a property of powders, granular and multi-phase m
soils and sediments. It is defined as the mass of any particles of th
occupy. The total volume includes particle volume, inter-particle w
density of soils and sediments depends greatly on their mineral m
as a result bulk density can change as a result of handling. Bulk d
gravimetric and volumetric technigues so fo diffierentiate the meas
gamma density is used. The measurement can also referred to as
evaluator).

Operating Principle

A gamma ray source and detector are mounted across the core o1
centre of the core. A narrow beam of collimated gamma rays is en
energies principally at 0.662 MeV. These photons pass through th
At this energy level the primary mechanism for the atienuation of ¢
incident photons are scattered by the electrons in the core with a |
therefore, is directly related to the number of electrons in the gamu
density). By measuring the number of ransmitted gamma photons
the density of the core material can be determined.

To differentiate between scattered and transmitted photons the gal
photons that have the same principal energy of the source. To do-
the region ofinterest around 0.662 MeV.

Thomas Gorgas, PHD - ICDP Tl'airwirwg, GFZ—Potsd m October@ 19th 2016, Slide 32

What tools to use to make your data work for you

Calibration and Processing

The simplest and most reliable method for the calibration and calculation of gamma density is fo use an
empirical approach which has been shown to provide excellent results. The technigue relies on calibrating
the system using both the liner in which the core is contained and the fluid which the sediment contains. For
example; when using a whole core with water saturated sediments a calibration section should be made
which consists of a cylindrical piece of aluminium of varying thickness surrounded completely by water in a
sealed liner. For a dry core the calibration should be done with aluminium in a dry half liner.

SRR
4] - @

Porosity can be calculated directly from gamma density if the following is known or can be sensibly
assumed:

+ the sedimentis fully saturated (this can be water, air or any other fluid)
+« mineral grain density
« fluid density

Applications

Gamma density data can provide a precise and high resolution record of bulk density, an
indicator of lithology and porosity changes. The records are frequently used for

core o core comelation. Another important application is the calculation of

acoustic impedance and construction of synthetic seismograms.

ﬁ HELMHOLTZ -
|l'.'-El-1EI-'45CHﬁqFT
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Natural
Gamma Radiation

NGR Information provided by
David J. Houpt (IODP) for
ICDP Training Course,
GFZ-Potsdam, October 2016

Thomas Gorgas, PHD - ICDP Training, GFZ-Potsdaﬁw, Octobeﬁ 19th 2016, Slide 33 ﬁusm»—muzg
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2: What tools to use to make your data work for you
Core Scanning (cont.):

Obtaining Physical Property data and

ICDP Core Lab Tools

Thomas Gorgas, PHD - ICDP Training, GFZ-Potsdafn, Octobeﬁ 19th 2016, Slide 34 ff;HELMHoLTzE
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2: What tools to use to make your data work for you
Core Images: “"Unrolled” (Whole-Round) Core Scans

_CoreScan?

DMT CoreScan3

— - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 35 -
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2: What tools to use to make your data work for you
ICDP Splitting of Cores:

A critical working step to get data

' : - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 36 - # neLmmoLrz !
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2: What tools to use to make your data work for you
ICDP Splitting of Cores: CORE REPOSITORY SPANDAU

CGFZ
' - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 36 - # neLmmoLrz !
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2: What tools to use to make your data work for you

Core Imaging on “Unrolled” -& Split Cores

Slabbed Core Scans Core Box Images

|

GFZ
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ICDP Training 2016

2: What tools to use to make your data work for you

Core Images: Cuttings in Match Boxes
HEEEE N R

DMT CoreScan3

ICDP Core Lab Tools

GFZ i NN i
— " Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 38 - # weLmmovrz’
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2: What tools to use to make your data work for you
Physical Properties

IODP Core Lab Tools™ 8

Lo AL 4 S S S S
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2: What tools to use to make your data work for you

]

Visual Core Description and

Stratigraphic Correlation

IODP Core Lab Tools

GFZ L e e e P
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ICDP Training 2016

2: What tools to use to make your data work for you

, todp.tamu.edu/tasapps/index.htm|

gle (3 GFZ-ICDP Hom... (3 GFZ-MailTools () GFZ-IODP Pres... (3 ICDP_Project-U... (3 GFZ-ZOOM (3 Potsdam-Logistik (1 GFZ-Corewall (3 HP_tmp

International Ocean Discovery Program
JOIDES Resolution Science Operator

Data ~ LIMS Science Applications

LIMS Science Applications

Use the LIMS database to access data from Expeditions 320 to the present and data from older cores generated
during these expeditions. For DSDP, ODP, and IODP Expeditions 1-312, please see the Janus database.

+ Data Retrieval =
+ Data Plotting ~
+ LIMS Data and Sample Editing About Correlator
+ Core Description ides an catory Manual el icod
- Stratigraphic Correlation Support (SCORS) e
SCORS Downloader Used to perform stratigraphic correlation.
Download any data from LIMS in a format suitable for correlation wnload from CoreWall
(requires Java; staff only)
Correlator
Used to perform stratigraphic correlation
(staff only)
SCORS Uploader
(staff only)
Splice File Fixer
(requires Java)
+ Data Uploading
+ Accounts and Passwords
+ Documentation

IODP/ICDP Core Lab Tools

CORRELATOR

Corelyzec user's guide
Corelyzer user’s guids (single file)

Correlator tutorial document

Corelyzer 2.0 Tutorials

1. Basic Setup & Navigation

2. Loading Core Section Images
3. Manipulating Core Imagery

4. Loading and Plotting Data

& Sessions ang Sharing

Corelyzer + Correlator

Loading image section list
Making Corelyzes Correlatar Ties
Applying Affine/Spiica Table
Archived

Ofder videos based on Cocelyzer 1.4.0

LIMS 10 Correlator (USIO anly)
Correlator Overview

DataManager Overview

DataManager File Management
Compositing Introduction
Filter/Display Pretorence Introduction

plicing Introduction
Core-Log Integration Iatroduction
th Model Introduction
10 Export Data Tables
11 Updating Data Introduction

Data-Composing -& Splicing:
CORELYZER &

o
Aoy

User's Guide

Hélmhol:z-zantrum
POTSDaAM
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2: What tools to use to make your data work for you

Visual Core Description:
CORELYZER

IODP/ICDP Core Lab Tools

GFZ
' : - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 42 - # neLmmorrz !
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2: What tools to use to make your data work for you
Stratigraphic Correlation:

_ _ Depth-Matching ;
Hole-A Hole-B “F "9 Composite

lorrelator v1.324

Incerpolated depth step{meter) : %03 C 0 RRE LA I O R
o | Correlation window length : 1.0
1| Correlation lead/lag : LD
Recorrelats

" (=]

Evaluation Graph 3

: E

04
=

o A g

Y 2

03 | E

: s

o 4 !
B \

w

q E

L= 3

g

A -0 -0 -0.2 00 O 3

dezth Asis :

= .
Splice Luild Hole: C Core: Z Depth:10.462 Data: 310.128

IODP/ICDP Core Lab Tools '

GFZ
: . ﬁHELHH{!LTZ;

Helmholtz-Zentrum . : d d ) . . . ;
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IODP/ICDP

Core Lab Tools

Dr. Alexander Francke,
Universitat Koln, with a
CORRELATOR demo
during DIS-Training
for ICDP Project

Deep CHALLA
(Sept.2016)

ICDP Training 2016

2: What tools to use to make your data work for you

Leg: 5045 Site: 1 Hole: C
57| co, Range: 199.0:161067.0

Leg: S@45 Site: 1 Hole: D
Ca, Range: 552.0:125478.0

w C Core: 2
ioe 1758.0 Max: 87962.0
Stretched Rat{o:

/r—"—"ounmy: Good

- il

100.0%

-
Correlation window length

Interpolated depth step(meter) 0.0023

1.0
20

Correlation lead/lag

Recorrelate

Evaluation Graph

!ﬁ‘/-\]
I | A P

i
I

—

|
;02 |
od— (v

9 A O

10 15 20 %

Depth option Unde option

This core only Previous offset

o This core and

all below
Offset of core above T
To tie | ¥ Undo To
Depth ac E
ie
0.0099 :
2pth
Show
*Sub met button.
Save

HL-';|Illht}|[)-zPrllrull"l
PoTspDpAamMm
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2: What tools to use to make your data work for you

Visual Core Description — ICDP

ICDP Core Lab Tools

GFZ TR
' : - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 45 - # neLmmoLrz !

. | GEMEINSCHAFT

Helmholtz-Zentrum -
PoTrTspam -



Pl ICDP Training 2016

, CONTINENTAL SCIENTIFIC
DRILLING PROGRAM

2: What tools to use to make your data work for you
ICDP Visual Core Description “"Gone Crazy”

SAFOD Cores (San Andreas Fault, Callfornla, USA)

w p A und Maps of ISAFOD Phase 1 Core, 4798-4621 f (1462-1469 mj MD

— - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 46 - # weLmmovrz’
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3: Quality data — Do you have the basig

If no?* go

\v wwcmmwvmwwww m-\,i \\\o 2'll teach you
| G Q( Basics. - How to:

4
s pvownload various data from
" N"\f\/"." : P »
- FVPE TR s e Vb g COQ corresponding data bases

ODP Macro User Guide Nov 10, 2013

WIS DOECUN NS Vil LK N

oW s ), W VM — \
WA U \' W {’ V \ \'“f’ »\ ,\'\ ‘M-A N Mt M{ ‘ "*\\"w' AN ~“‘.~ o

Wb

V'MI\H UJ P\ J\A\ ""‘VJ (\"‘J\'Jﬂ U\J\/M\’ W'M‘\Jﬁﬂf‘\f\f\" \-4" N va\, "‘N"‘\

U1338 GRA data from each hole pius the spliced data wave (top). Cole
different splice sections use the “Set as f(z)"” option and the Hole_J-

v Clean Physical-Property data

v' Splice and integrate various
data sets (PP, Images,
Borehole) using

U1338 hole ar’ o Ath GHA data superimposed Vertical bars
indicate thr o «toms (yellow) of intervals used in the splice.

GFZ T
— - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 47 - # weLmmovrz’
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ICDP Training 2016

3: Quality data — Do you have the basics down?

ODP Macro User Guide Nov 10, 2013

Data Editing \

Data acquired using scanning systems such as the core tracks aboard the
GLOMAR Challenger and the JOIDES Resolution are indiscriminate in the sense that
they do not have a way to evaluate the quality of the core at the point of measurement,
and so are prone to collect “bad” data points. Other data collection systems may also
suffer from similar problems. For example, hole conditions may invalidate intervals of
data returned during well logging operations. Bad data points make data analysis and
interpretation more difficult than it need be and thus, it is left to the investigator to clean
bad data from raw data output.

ﬂ H\r‘ ’e { [ 1.5 -
Ao 3
W A -
"’ = 005
/ &
- 0.0
| I T T
0 100 200 300 400

Raw GRA density data versus depth for Hole U1134A.

Thomas Gorgas, PHD - ICDP Training, GFZ-Potsdam, Octobeﬁ 19th 2016, Slide 48 @' uummmE
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3: Quality data — Do you have the basics down?

DeSpike_Via_Smoothing
While Auto_Edit efficiently replaces points outside a prescribed range with blank
values, it has an inherent weakness when used with data that have a large true
variation. Our GRA data example increases from values near 1.1 gm/cc near the
seafloor to values around 1.8 gm/cc at depth. Density values that are evidently incorrect
below 300 m still fall within the acceptable range for shallow depths.
DeSplke_Via_Smoocthing addresses this problem by using a smoothed data
curve as a reference for eliminating outliers in the data. The process requires several
steps:
Step 1. Use the Smooth function under the Analysis window to create a continuous
smooth curve of the data. Plot the smooth curve on top of the data using the depth
wave of the data as the X axis.

YH3 YERLLN

I T T
0 100 e0o 300 400

GRA data with superimposed smoothed curve.

GFZ
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3: Quality data — Do you have the basics down?

Step 2. From the
command |ir|e.__ shift the smooth curve up or eDuplicate/0 U1 143 GRALUT 1434 GHA GRALTT

: - eSmooth 501, UT143A_GRA_GHA_smth
down so that it defines a boundary between . - e SR U1 1434 GRALGRA U1 143A_C

good and bad data. o ModifyGraph rob(U1 143 A_GRA_GRA_smth)=(0,0,¢
UT143A_GRA_GRA_smth-=.07|

Step 3. Run DeSpike_Via_Smoothing.
Inputs for the macro allow the user to
identify the Technigue, the smooth curve, e

and whether the user wants to replace all P A -16 &
data above or below the curve. Data points ! ! | 1.4 %
that above/fall below the smooth curve will ory &
be replaced by blanks. , : : : :

al &0 T BO Q0 100

Detail of Data with smooth line shifted

CGFZ
— - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 50 - # weLmmovrz’
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3: Quality data — Do you have the basics down?

Step 4. Shift smooth curve from the command line to the opposite side of the data and
run DeSpike_Via_Smoothing again. The data should now be nd of the most obvious
spikes and outliers. Where raw data were initially extremely noisy it may be necessary
to run a second iteration of DeSpike_Via_sSmoothing.

a5
il ' : ( (i o —
| ﬂﬂ“‘ ﬂ']“ ﬂ “%ﬁ 16 =
s 2
-14 &
- 1.3
o 100 200 300 400
U1143A GRA density data after running Auto_Edit and DeSpike_Via_Smoothing.
GFZ
— - Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 51 - # weLmmovrz’
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3: Quality data — Do you have the basics down?

ODP Macro User Guide Nov 10, 2013

ann N 2:52_UL33BA 1 1338A_13,..

v Core Images: A very

critical data component

v' Can be spliced like

all other data and thus

numerically overlaid 0 w 400
Core images for Site U1338 plotted against CCSF depth scale.
with other data (e.q.
. Making a Single or Multi-Core Data _Append Data
from Physical Property  Piot
The procedure for data [u11438"

plotting is much the same as for echnique (e.g. CRA, RSC, MS, etc):

measureme ntS) image plotting. Open a blank graph Tc;q e

and run Append Data. Besides the

GFZ

T — Thomas Gorgas, PHD - |ICDP Training, GFZ-Potsdafn, Octobeﬁ 19th 2016, Slide 52 rﬁ usmunuz.
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ICDP Training 2016

3: Quality data — Do you have the basics down?

v Goal and Purpose: Integrate images and other data into one
coherent data concept for a better evaluation of the regional

geology

NNNNNNNNNNNNNNNNNN
RRRRRRRRRRRRRRRR

U1437D
AN o N s
Je)SY alevin

[ ! T T T : : 1
800 801 802 803 804 805
—- 10

80

] ‘
; ' i , ‘ H-e0
’ I 40
| ‘ —— NGR Logging Tool (API) 20
700

—— Laboratory NGR Logger (cps)
[ I T 11 WMNTIN NN B8

800 900 1000

U1437D

500 b Depth [mbsf]
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v' Splicing and Depth-Matching of Physical-Property and Line-
Scan Images plus “Visual Core Description” leads to an
enhanced Core-Borehole Log Data Integration

e 200 @
1.8> o)
o
wwﬂ Y1 T
I w ,v 14 [1003
r\l N =
Mw‘,l Wb, (\Mm,,w e 1_2§ 50
3 Lo =

!
M "
[U1424B 01} | U1424B 02| U1424B 03 U1424B 04
Linescan Images
| LI 1 .-

De th mCCSF

U1424A U1424B

CGFZ
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4: From one to multiple data sets: Core-Log Integration

8450
8400 e - - i z —L —

8350 / ! ‘ ".y 3 J 7 1 f; 4 i H s f ; -. s = ;z
8300 ' Y ‘ 7 g ' <3 =2 =
300
200 N
100 D l,ﬂﬂ’(.

| [ IIHHII\IIII T
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m

Shotpoint
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U1437B
U1437D
100m Vertical
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[
o
o
o
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0000000000
o

deg Shotpoint

U1437B

VO alevsm dalevin

T T
555 560

| 4h |ODP

INTERNATIONAL OCEAN
DISCOVERY PROGRAM
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4: From one to multiple data sets: Core-Log Integration

e Motivation: Both academia and industry currently try to improve the
interpretation of geophysical data - thus enhancing our understanding of
the geology behind geophysical data records and associated processes
(e.g. ,permeability" and how it influences seismic data)

e Goal #1: Obtain consistently high-quality site survey seismic, physical-
property and logging data (e.g., Natural Gamma, Magnetic Susceptibility,
Bulk Density, etc.) in-situ, borehole and laboratory

e Goal #2: Merge multiple data sets into one coherent geological concept

S
©
8
[o)
28
(& . - - c
TR IR TS Y WA PP AR A :
% s e S 9
N lw)
&
< ~
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T T T T 1 E
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4: From one to multiple data sets: Core-Log Integration
Shipboard/Onshore Science Meetings

and Publications: How to digest it all

ec cst-a

bsf now call

ST — Thomas Gorgas, PHD - ICDP Training, GFZ-Potsdarfn, October 19th 2016, Slide 57 - & weLmuorrz’
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5: CODD: Code for Ocean Drilling Data

The Currency of all Science: Publication$

MARINE
GEOLOGY

i ahutenbutbundeiil
ELSEVIER Marine Geology 180 (2002) 29-47 —_—

www elsevier com/locate/ margeo

Revisiting the Ceara Rise, equatorial Atlantic Ocean: isotope
stratigraphy of IODP Leg 154

R. H. Wilkens', T. Westerhold®. A. J. Drury>. M. Lyle®. T. Gorgas*. and J. Tian®
"Hawaii Institute of Geophysics & Planetology. University of Hawaii. Honolulu, HI 96822, U.S.A.
IMARUM. University of Bremen. Bremen. 28359, Germany

3CEOAS. Oregon State University, Corvallis, OR, 97331, U.S.A.

“Helmholtz Centre Potsdam, GFZ. Potsdam, 14473, Germany

3School of Ocean & Earth Sciences, Tongji University, Shanghai. 200092, China

Sedimentation rates off SW Africa since the late Miocene
deciphered from spectral analyses of borehole and GRA bulk
density profiles: ODP Sites 1081-1084

Thomas J. Gorgas™®*, Roy H. Wilkens ™'

* Department of Geology and Geophysics, SOEST, University of Hawai'i, 1680 East-West Road Honolulu, HT 96822, USA
Y Office of Naval Research, Code 322 GG, 800 North Quincy Street, Arlington, VA 22217-5650, USA

Correspondence ro: Roy H. Wilkens (rwilkens@hawaii.edu)

Abstract

Isotope stratigraphy has become the method of choice for investigating both past ocean temperatures and global ice

GFZ High-Resolution Sedimentation Rates at IODP Sites U1424 and U1427 since the late Pliocene from spectral-
analyzing GRA Bulk Density and RGB Color Profiles
Thomas Gorgas, Tomohisa Irino?, Ryuji Tada, All-Scientists of I0DP Expedition 346+ http:/fiodo tamu cruise/asianmonsoon/participants him* icdp |
EGU2016-12467 Main Contacts: thomas.or: otsdam. de-- irino@ees, hokudai.ac:in - rUi@bxA00464:
[ 1GFZ German Research Centre for Geosciences, Potsdam, Germany, *Faculty of Environmental Earth Science; Hokkaido University, N10-W5 Kitaku; Sapporo 060-0810, Japan -
“Department of Earth and Planetary Science, Graduate School of Science, The University of Tokyo, 7-3-1 Hengo, Tokye 113-0033, Japan

Received | July 2000; received in revised form 10 December 2000; accepted 27 May 2001

GFZGHks

Farsoam

Abstract

(Intmducﬁm {0DP Expdition “Asian Monsoon’” / "D\ /2. Methods: Splicing and Bepth Matching
.

Sedimentation rates (SRs) off SW Africa were calculated by performing spectral analyses in the depth domain on oo
borehole and gamma-ray attenuation (GRA) bulk density data from ODP Sites 1081-1084. Inversion and integration
of SRs versus depth from spectral analysis yielded detailed SR profiles in the time domain. Qur technique allowed the
detection of excursions in calculated SRs that not only often differed from those established through coarse-scaled
biostratigraphic data, but also revealed a greater regional variability in the sediment accumulation over time. High-
resolution bulk density data exhibited distinct peri ty in the waveband of Milankovitch cycles (precession at 19-23
kyr; obliquity at 41 kyr; eccentricity at 100 kyr). The pronounced Milankovitch cyclicity suggests that climate

Published 2002 o

2. Methods (cont.):

P
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6: Final Take-Home Message

 Get involved with International
Scientific Drilling Projects
(terrestrial, amphibian, ocean) via
ICDP -& IODP

« Come to Potsdam and get trained on
important skills to succeed with your
drilling project

- Enjoy a great place and adventure
with nice colleagues and friends!

Thomas Gorgas, PHD - ICDP Training, GFZ—Potsdafn, Octobeﬁ 19th 2016, Slide 59 rﬁ HHHHHHHHH
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Need more information on specific topics
(NGR, XRF, Core Handling, etc.)?

Please let us know and we can provide
more to you.

Provide feedback and stay in touch
with us!

Thomas Gorgas, PHD - ICDP Training, GFZ—Potsdafn, Octobeﬁ 19th 2016, Slide 61 ﬁ HHHHHHHHH



icdp |

INTERMNATIONAL
, \ CONTINENTAL SCIENTIFIC

DRILLING PROGRAM

8a: More on CORING during a LAKE DRILLING PROJECT...

G an
Sc fic
Earth P yle

Consortium
GESEP e.V.

- i{l“\
S|

e NN

Initial Core Handling

Alexander Francke

Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 62
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8b: More on Natural Gamma Radiation...

TOP Logger Academy

« Expedition 349P

« Natural Gamma Radiation Logger
(NGRL), - a.k.a. "“The NGR”

‘l\ |ODP

INTERNATIONAL OCEAN
DISCOVERY PROGRAM

(IODP) and allowed to
GFZ, October 2

Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 63
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8c: More on XRF (X-Ray Fluorescence) Analysis...

|

Seine

el

g Lk %,
__mltL....'L-,. et <l 2 ¥
3 5

XRF Basics
From Theory to Intensity

Alexander Seyfarth
Product Manager, XRF
Bruker AXS Inc.

(share: Slide#1-40)

Bruker AXS

Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 64
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9a: More on ExpeditionDIS from a current ICDP project

Team Koyna: ,Greeting” (ZOOM Video Conference, October 18th 2016)
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9c¢: More on ExpeditionDIS from a current ICDP project

Team Koyna: ,Project Planning” (same video conference)

Thomas Gorgas, PhD - ICDP Training, GFZ-Potsdam, October 19th 2016, Slide 65
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10: More on ExpeditionDIS from a current ICDP project

T ExpeditionDIS - KOYNA

Y] | | =) |\ | 2 o "u
e ort Save Section Print Sample Sar
ata POF Label Label Pre

@' @ CORE SECT
Core-Sections-View Bos
Expedition: Site: Hole: Use ‘Create / Apply Filter' buttons on the toolbar to filter for a specific core, etc
Expedition: DEEPAK 2 7 B |~| Usethe comboboxes on the left to switch expedition, site and hole. RE - |neut
Core Type Section Sec.Length Cur.Length Top Bottom Curator CcC
Core: [96 [ R [ 4 | 0.27 | 0.27 | 1444 [ 1445 [sm [no 9.00
Remarks mmm-yyyy hh:mm
= Section Count |Granite gneiss observed in the section. ~Jan-2015 10:30
Core Recovery | [cORE [TYPE [SECTION [SEC. LEN]CUR. LEN]TOP [BOT [CURATOR [REMARKS | MCD: 1275.00
94 R 6 0.08 0.08 |1437.22 1437.3 SMm Migmatitic gneiss observed in the section
Core Oriented" 95 R 1 0.76 0.76 1437.3 1438.06 SM Migmatitic gneiss is followed by granite gneiss. Quartz ve
95 R 2 0.85 0.85 |1438.06 1438.91 SM Granite gneiss interlayered with migmatitic gneiss observ v l
Temperature (( 95 R 3 0.95 0.95 |1438.91 1439.86 SM Granite gneiss interlayered with migmatitic gneiss in the :
'm 95 R R} 0.95 0.95 |1439.86 1440.81 SMm Deformed large grains of K-feldspar observed in the sectic
ﬁlz——ﬁﬂ{ 95 R 5 0.89 0.89 |1440.81 1441.7 SM Granite gneiss showing well developed gneissosity. And ¢ —
- 27 127¢ 96 R 1 0.85 0.85 1441.7 1442.55 SM Granite showing coarse grains of quartz and K-feldspar.
96 R 2 0.99 0.99 | 1442.55 1443.54 SM Granite followed by migmatitic gneiss showing several jo
96 R 3 0.89 0.89 |1443.54 1444.43 SM Mafic rich migmatitic gneiss showing augen structure.
> 96 R 4 0.27 0.27 1444.43 14447 SM Granite gneiss observed in the section. £
{le] | » [T
No. | 494 ZIE IR » == W%
& | 494 Show All Sync Async Close

Team Koyna: ,Share-Screen Trouble Shooting” (same video conference)
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9c¢: More on ExpeditionDIS from a current ICDP project

Core-Sections-View

Expedition Site: Hole: : = 2 e &
E,r;” DN DEEPAK 2 B Use the comboboxes on the left to switch expedition. site and hole IRE -lnEut
-\ Core Type Section Sec.Length Cur.Length Top Bottom Curator cC
Core 96 R 4 027 027 1444 1445 SM no 9.00
Remarks _ mmm-yyyy hh:mm
2ed count Granite gneiss observed in the section. ~Jan-2015 10:30
Core Recovery CORE | TYPE | SECTIOM |SEC. LEMJCUR. LENJTOP _|BOT __ |CURATOR |REMARKS -] MCD: 1275.00
S R 5 0.08 0.08 143722 14373 Su Migmatitic gneiss observed in the section
Core Oriented” | 95 R 1 14373 13208 Su Migmatitic gneiss is followed by granite gneiss. Quartz ve |
T % R 2 143N SM Granite gneiss interlayered with migmatitic gneiss obsery
Temperature (f — o R 3 1 1439.86 S Granite gneiss interlayered with migmatitic gneiss in the —
Cohes T-Def : 95 R 4 0.95 9.85 1440.81 Su Deformed large grains of K feldspar observed in the sectic
1z 1200 | %5 R 5 089 14407 s Granite gneiss showing well developed gneissosity. And «
W 2z 127¢ | 96 R 1 0.85 T 144255 su Granite showing coarse grains of quartz and Kfeldspar.
£y R 2 039 255 144354 Su Granite followed by migmatitic gneiss showing several jo
T % R 3 0.8 144354 14440 su Mafic rich migmatitic gneiss showing augen structure.
T W R 4 027 144443 14847 Su Granite gneiss observed in the section -
‘. »
No. 404 i 4 » b » W
| Co. 494 Showr All Sync Async Close IL_
— |

Team Koyna: ,Fairwell® (same video conference)
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