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1. Purpose of the KR05-15 cruise

This cruise is to implement the proposal No. S05-03 for the JAMSTEC deep-sea research,
“Paleoclimatic and Orbital Modulation of the Earth's Magnetic Field: Site survey for IODP
proposal 612~

Recently, paleomagnetists have argued a possibility of orbital modulation of the
geomagnetic field: presence or absence of the Milankovitch orbital frequencies in geomagnetic
paleointensity records. This is fundamentally important for the geomagnetism because it
suggests a possibility that part of energy for the geodynamo may come from outside the Earth's
core. The main criticism to the orbital modulation hypothesis is that it might be an artifact
induced by magnetic property changes of sediments, which is controlled by lithological
changes caused by paleoclimatic changes. To solve this problem, it is necessary to compare
paleomagnetic records from sediments of various lithologies. We plan to examine effect of
carbonate contents in sediments to geomagnetic paleointensity estimation. We have chosen the
West Caroline Basin (WCB) for this purpose because it is known that sediments in this area can
yield exceptionally excellent paleomagnetic records, which is based on results from piston
cores taken previously in WCB at depths close to the carbonate compensation depth (CCD).
One of the purposes of this cruise is to take cores from various depths shallower than the CCD,
and evaluate the effect of carbonate content changes on geomagnetic paleointensity estimation.
The sediment cores taken will be used also for geochemical and micropaleontological analyses
in order to assign ages for the sediments and to understand sedimentary environment.

Another objective of this cruise is to conduct a site survey for the IODP (Integrated Ocean
Drilling Program) proposal 612-Full2. This proposal aims to clarify long-term secular
variations of the geomagnetic field in both intensity and direction during the last 10 m.y. with
special emphasis on testing the hypothesis of the orbital modulation of the geomagnetic field.
One of the high priority sites of this proposal is in the West Caroline Basin partly because high
quality paleomagnetic data during the last 2 to 3 m.y. were previously obtained using sediment
cores from this area. But all previous coring sites were close to CCD. SSEP (Science Steering
and Evaluation Panel) of IODP requested to find appropriate sites with water depths enough
shallower than CCD, because sediments from such sites can be dated by oxygen isotope and
can be used for paleoceanography as well as paleomagnetism.



2. Summary of the KR05-15 cruise

2.1 Vessel
R/V Kairei owned by Japan Agency for Marine-Earth Science and Technology
Overall length: 105 m
Gross tonnage: 4,628 tons

2.2 Dates
Left Guam on 28 October, 2005
Arrived at Guam on 8 November, 2005

2.3 Survey Area
The West Caroline Basin, within the rectangular in Figure 2.3-1.
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Figure 2.3-1 Survey area of KR05-15 cruise in the West Caroline Basin.



2.4 Ship log

Date

Time

Observation

10.28

10.29

10.30

10.31

111

11.2

11.3

14:00

11:00
11:20
12:55

13:55
15:35
15:55
17:17

8:27
8:37
8:41
9:16
12:10
14:38
15:50
16:21
16:57

6:54
7:04
8:30
11:35
11:46
12:01
12:38
15:16
15:28
15:36
16:19

6:09
7:03
8:35
11:43
11:53

Leave Guam
Transit to survey area (southeastern part)

Deploy proton magnetometer
Deploy XBT
Start topographic and magnetic survey

End topographic and magnetic survey

Retrieve proton magnetometer

Deploy Gl-gun and hydrophone

Start single-channel seismic reflection (SCS) survey line

End SCS line

Retieve Gl-gun and hydrophone
Deploy XBT

Start piston coring (PC-01)

End piston coring

Start topographic survey line
End topographic survey line
Deploy GI gun and hydrophone
Start SCS line

End SCS line

Retrieve Gl-gun and hydrophone

Start piston coring (PC-02)

End piston coring

Deploy proton magnetometer

Figure-8 turn (Calibration of three-component magnetometer)
Start topographic and magnetic survey line
End topographic and magnetic survey line
Retrieve proton magnetometer

Deploy Gl-gun and hydrophone

Start SCS line

End SCS line

Retieve Gl-gun and hydrophone
Start piston coring (PC-03)

End piston coring

Deploy proton magnetometer
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114

11.5

11.6

11.7

11.8

12:55
13:17
13:52

6:19
7:07
8:08
11:30
11:40
12:15
13:10
16:00

20:48

6:15

9:00

Transit to the western part of the survey area
Topographic and magnetic survey

Retrieve proton magnetometer
Deploy Gl-gun and hydrophone
Start SCS line

End SCS line

Retrieve Gl-gun and hydrophone

Start piston coring (PC-04)

End piston coring

Deploy proton magnetometer

Figure-8 turn (Calibration of three-component magnetometer)
Start topographic and magnetic survey line

End topographic and magnetic survey line

Transit to Guam

Figure-8 turn (Calibration of three-component magnetometer)
End observation

Retrieve proton magnetometer
Transit to Guam

Arrive at Guam




2.5 Participants

(1) Scientific team

Dr. Toshitsugu Yamazaki (Chief Scientist)
Group Leader
Geological Survey of Japan, AIST

Dr. Toshitya Kanamatsu
Researcher
Japan Agency of Marine-Earth Science and Technology (JAMSTEC)

Dr. Hirokuni Oda
Senior Researcher
Geological Survey of Japan, AIST

Dr. Yusuke Suganuma
Post-doctoral Research Fellow
Geological Survey of Japan, AIST

Mr. Mitsuru Yamamura
Graduate Student
Graduate School of Science, Tohoku University
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also Geological Survey of Japan, AIST

Ms. Sakiko Mizuno
Graduate Student
Graduate School of Science, Kochi University

Mr. Eddy Z. Gaffar
Researcher
Research Centre for Geotechnology, LIPI

Mr. Dodi R. Galih
Researcher
Research Centre for Geotechnology, LIPI

Mr. Satoshi Shimizu
Chief marine technician
Nippon Marine Enterprises, Ltd.

Mr. Keigo Suzuki
Marine technician
Nippon Marine Enterprises, Ltd.



Mr. Ichiro Nara
Marine technician
Nippon Marine Enterprises, Ltd.

Ms. Maki Ito
Marine technician
Nippon Marine Enterprises, Ltd.

Ms. Tamami Ueno
Marine technician
Marine Works Japan Ltd.

Ms. Yuko Sagawa
Marine technician
Marine Works Japan Ltd.

Mr. Yasushi Hashimoto
Marine technician
Marine Works Japan Ltd.



Mr. Toru Koizumi
Marine technician
Marine Works Japan Ltd.

(2) Security Officer

Mr. Jaka Prastya
Directorate for Regional Defense

Ministry of Defense, Indonesia



(3) Crew

Captain

C/O

2/0

3/0

CIE

2/E

3/E

C/Op

2/0p

3/0p
Boatswain
Able Seaman
Able Seaman
Able Seaman
Able Seaman
Able Seaman
Able Seaman
No.1 Oiler
Oiler

Oiler

Oiler

Oiler

CIS

Cook

Cook

Cook

Cook

Shinya Ryono
Satoshi Susami
Naoto Kimura
Hiroyuki Kato
Hiroyoshi Kikkawa
Takashi Ota
Takafumi Tominaga
Tokinori Nasu
Katsutoshi Kitamura
Hiroki Ishiwata
Yasuyoshi Kyuki
Kuniharu Kadoguchi
Osamu Tokunaga
Hideo Isobe
Masanori Ohata
Yutaka Sato
Yoshiaki Matsuo
Masaru Kitano
Tsuneo Harimoto
Junji Mori

Hiroshi Yamamoto
Sakoh Tanaka
Takeshi Miyauchi
Sueto Sasaki

Hideo Fukumura
Hiroyuki Yoshizawa

Hiroaki Yaoita
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3. Site survey

During the KR05-15 cruise, two small areas in the West Caroline Basin were surveyed: the
southeastern part and the western part.

First, seafloor topographic mapping and sub-bottom acoustic reflection profiling were
conducted in order to find appropriate sites for piston coring using a SeaBeam 2112
multi-narrow-beam echo-sounder with 4 kHz sub-bottom profiler, which is equipped with R/V
Kairei. Sub-bottom profiling was not carried out during nighttime from 20:00 to 06:00. XBT
measurements for sound velocity correction were conducted twice.

Next, a single-channel seismic reflection survey was conducted in the vicinity of each
coring site to investigate sedimentary structure and thickness of sediments above the oceanic
crust. Two lines of 20 to 30 miles each were occupied, which run north-south and east-west
directions. Coring sites are at or near the cross points of the two lines. Ship’s speed was 4 knots
in general. Detailed description of observation conditions and preliminary results are presented
in the section 3.2.

Gravity and magnetic measurements were also carried out along topographic survey lines.
A shipboard gravity meter (Bodenseewerk KSS311) was used, and relative gravity values were
connected to absolute gravity at the Gaum port. Magnetic measurements were performed by a
proton magnetometer (Kawasaki PRT010) and a shipboard three-component magnetometer
system (Tierra Technica SFG1214). To evaluate induced and permanent magnetization of the
ship, “figure-8 turn” was conducted three times. The proton magnetometer was not towed
during single-channel seismic reflection profiling.

3.1 Topography and sub-bottom profiles

Figures 3.1-1 and 3.1-2 show bathymetric maps of the southeastern and western parts of
the West Caroline Basin. An enlarged bathymetric map and a sub-bottom profile around each
coring site were displayed in Figures 3.1-3 through 3.1-6.

From sub-bottom profiles, it is recognized that the survey areas are covered with
well-stratified thick sedimentary layers except for small seamounts. A characteristic feature of
the survey areas is the gently undulating seafloor. Relative height is on the order of 10m. From
sub-bottom profiles, it is revealed that the undulation is caused by occurrence of numerous
faulted blocks. The both survey areas are on a bulge of the subducting Caroline Plate along the
New Guinea Trench, and hence they are estimated to be normal faults induced by a bend of the
plate.
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Figure 3.1-1 Topographic map of the southeastern survey area in the West Caroline Basin.
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Figure 3.1-2 Topographic map of the western survey area in the West Caroline Basin.
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Figure 3.1-3 Topographic map and sub-bottom profile around the site PC-01.
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Figure 3.1-4 Topographic map and sub-bottom profile around the site PC-02.
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Figure 3.1-5 Topographic map and sub-bottom profile around the site PC-03.
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Figure 3.1-6 Topographic map and sub-bottom profile around the site PC-04.
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The equipment and specification of the single channel seismic survey are as follows.

Streamer
Manufacturer
Active section length
Hydrophone Interval
Type of Hydrophone
Hydrophone output
Frequency

Depth sensor
Preamplifier

Lead in cable
Receiver depth

Source
Manufacturer
Type of airgun
\olume
Air pressure
Source depth
Depth sensor
Gun Controller

Air Compressor

Manufacturer
Type of machine
Air supply Capacity

Recording System
Manufacturer

Type of system
Monitor
Recording format
Recording length
Sample rate

High cut

Lowcut
Recording media

3.2 Single-channel seismic reflection survey

S.I.G

65m

Im

S.1.G.16.48.65

-90 dB re 1V/pbar,£1dB
flat from 10Hz to 1000Hz
Yes

39dB

135m

3-5m

Sercel

GI-150

210cu.in. ([G]105+[1]105)
2000psi

4.0m

Yes (Off line sensor)
Gl-01

Leobersdorfer Maschinenfabrik AG Wien

LMF 24/150-E60(VC 2214 w15)
24m>/min.

IXEA

Delph Seismic/Delph Seismic+Plus
EPC The model GSP-1086 Printer
SEG-Y

7.5sec

1msec

Anti-aliasing filtering ( >2KHz )
None

HD
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Navigation
DGPS system Starfix

Shot Point Geometry
Time mode shooting 8sec interval

Geodetic Parameter

Spheroid WGS84
Semi-major Axis 6,378,160m
Inverse Flattening 298.25
Projection UTM

Zone 54 S (southeast area)/ Zone 53 N

Zone (northwest area)

Figure 3.2-1 shows the geometry of the seismic source, receiver, and vessel. Figure 3.2-2
displays the location of survey lines, and seismic reflection profiles are presented in Figures
3-2.3 through 3-2.6. The profiles are after applying a band-pass filter (ranging from 10 to 250
Hz with a flat band between 30 and 200 Hz) to static-shifted seismic reflection data.

All four sites show similar seismic characteristics. Acoustic basements, which correspond
to oceanic crusts of Oligocene age, are covered with thick transparent sedimentary layers.
Some reflectors are recognized in the middle to lower part of the sedimentary layer. At the sites
of PC01 and PC02, the thickness of the sediments is about 0.7 sec. in two-way travel times
(700m when a sound velocity of 2.0 km/sec. is assumed for the sediments). It is about 0.9 sec.
at the site PC03, and 0.5 sec. at the site PC04. The numerous faults observed on the topography
and sub-bottom profiles can also be recognized on the seismic reflection profiles.
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Figure 3.2-1 Geometry of single-channel seismic reflection observation in KR05-15 cruise.
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Figure 3.2-2 Location of single-channel seismic survey lines.

20



Figure 3-2.3 Seismic reflection profiles at site PCO1. Upper panel: EW line (KR0515-1-EW), lower panel: NS line (KR0515-1-NS).
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Figure 3-2.4 Seismic reflection profiles at site PC02. Upper panel: EW line (KR0515-2-EW), lower panel: NS line (KR0515-2-NS).
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Figure 3-2.5 Seismic reflection profiles at site PC03. Upper panel: EW line (KR0515-3-EW), lower panel: NS line (KR0515-3-NS).
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Figure 3-2.6 Seismic reflection profiles at site PCO4. Upper panel: EW line (KR0515-4-EW), lower panel: NS line (KR0515-4-NS).
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4. Piston coring

4.1 Summary

Piston coring was conducted at four sites. PCO01, PC02 and PCO3 belong to the

southeasten survey area, and PC04 belongs to the western survey area. In the southeastern

survey area, the coring sites were determined so as to take sediments from various depths
above CCD. The site PC04 in the western survey area is close to the site WCB-1 of IODP

proposal 612-Full2. The coring was successful, and high-quality long sediment cores

were recovered. The result of the coring is summarized in Table 4-1.1

Table 4-1.1 Summary of piston coring.

Core | Date and . . Core .

N ) Latitude Longitude |Depth (m)| length Lithology

0. Time

(m)*

pco1 [P90-L1 | o6 135S | 139°34.969'E | 3226 | 12.48 |  Hemipelagic clay
10:55:30

pco2 (0051121 5ong 987's | 138°56.969E | 3583 | 1696 |  Hemipelagic clay
10:10:55

pc03 [299:-1L3 | hong 391's | 138°38.956'E | 3,811 | 17.25 | Hemipelagic clay
10:17:50

PCO4 305051135 1°42.709'N | 135°50.866'E | 4.277 | 19.44 | Hemipelagic clay

*excluded flow-in
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4.2 Coring method and sample handling

A piston corer system used in this cruise consists of a long aluminum barrel with or
without polycarbonate liner tube. The outline of the piston corer system is shown in
Figure 4-2.1. The total weight of the system is approximately 1.5 ton. The length of the
core barrel was 15m for PCO1, and 20m for others. We used an Ewing-type pilot corer for
a trigger. For PCO1, we used inner liners (Inner type): polycarbonate liner tubes of 5 m
long and 74mm inside diameter. For others, we didn’t use inner liners (Outer type). A
compass with an inclinometer was attached above the weight of the corer to examine
performance of the corer.

When we started lowering the piston corer system, a speed of wire out was set to be
20 m/min., and then gradually increased to the maximum of 60 m/min. The piston corer
was stopped at a depth about 100 m above the sea floor for about 5 minutes to reduce any
pendulum motion of the system. After the system was stabilized, wire was paid out at a
speed of 20 m/min., and we carefully watched a tension meter. When the piston corer
touches the bottom, wire tension abruptly decreases by the loss of the piston corer weight.
After the corer hit the bottom, three more meters of wire were paid out. Then, rewinding
of the wire was started at a dead slow speed (10 m/min.), until the tension gauge indicated
that the corer was lifted off the bottom. After leaving the bottom, wire was wound in at the
maximum speed.

For PCO1, the inner tubes of the piston corer filled with sediments were cut into 1m
long for each section using a handy cutter. The sections were longitudinally split into a
working and an archive halves using a splitting devise and a fishing line. For PC02, 03,
and 04, the aluminum barrels were cut into 1m long each using a band saw. The sediments
of each section were detruded on a half vinyl chloride tube by a detrusion device. And then,
the sediments were longitudinally split into a working and an archive halves.

On board, we carried out visual core description (on the working half), taking
photographs (archive half), color reflectance measurement (archive half), and
sub-sampling using plastic cubes of 7 cm® each (working half). The samples were taken
successively along two rows: one for paleomagnetism and another for isotope

measurements.
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¢ 14 mm

Observation winch wire

Main wire : @ 12 mm Iron
22.8m (PC-01)

27.8m (PCO2, 03)

: ¢ 10 mm Iron
27.8m (PC04)

_— Shs.cllc : 315 tsus

Shackle : 3.15 tsus !1‘2}

Transponder
(Wire out 50m)

Unrversal swivel
1 4.8t sus

4
o)
L'J Shackle : USA-type 3.25t

Dhrection Inchnometer

Piston corer
Weight: 1.5t

Owuter tube: Alminium
Length: 20m{5mx=4)
Inner diameter: 80mm
Quter diameter : 92mm

Inner tube: polycarbonate
Length: 20m{5mx4)
Inner diameter: 74mm
Quter diameter: T8mm
*only use PC-01

Core catcher: Brass
Bit: SUS

Figure 4-2.1 Diagram of piston corer system.
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Length: 1m
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a
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a
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.o pilot corer
*+—{ H-type sieel
Swavel: 3.0t
Piston: SUS
with 2 (PC-01) or
— 4 (PCO2—4) O-Rings
Core catcher
Bit
—
Color wirc
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4.3 Visual core description and photograph

Visual core descriptions of the four sediment cores are presented in Appendix.
Photographs of the cores are shown in Figures 4.3-1 through 4.3-4. The following is a
brief summary of the description of each core.

Core PCO1 consists of moderate to dark yellowish brown oxic clay (top 35 cm) and
greenish gray hemipelagic clay with a large amount of visible foraminifera (below 35 cm).
The sediments of the core PC1 are mottled and bioturbated, especially in the deeper part of
the core. A large number of dusky green lithified layers and unclear dark gray layers
occur throughout the core.

Core PC02 is composed of moderate yellowish brown or dark grayish orange oxide
clay (top 42 cm) and greenish gray to dark greenish gray hemipelagic clay with a
relatively large amount of visible foraminifera (below 42 cm). The sediments of the core
PC2 are mottled and bioturbated relatively heavier than the core PCO1. A large number of
dusky green lithified layers and unclear dark gray layers occur throughout the core. A
pumice occurs at 89 cm of the section 13, which is probably drifted pumice.

Core PCO03 consists of moderate to dark yellowish brown oxide clay (top 60.5 cm)
and hemipelagic clay with an amount of visible foraminifera (below 60.5 cm). The color
of hemipelagic clay is generally changed from dark greenish gray to greenish gray with
depth of the core. The sediments of the core PCO3 are frequently mottled and bioturbated
throughout the core. A large number of dusky green lithified layers and unclear dark gray
layers occur throughout the core.

Core PC4 consists of moderate to dark yellowish brown clay with minor amount of
foraminifera (top 51 cm) and dark greenish gray hemipelagic clay (below 51 cm). A thin
fine-grain sand layer with normal grading occurs at 1357 cm of the core. The sediments of
the core PC4 are frequently mottled and bioturbated throughout the core. A large number

of dusky green lithified layers and unclear dark gray layers occur throughout the core.
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Figure 4-3.1 Photograph of core PCO1.
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KRO5-15 PC2

Figure 4-3.2 Photograph of core PCO02 (section 7 to 20, and cc.).
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| KROS-15 PC2

Figure 4-3.2 (continued) Photograph of core PCO2 (section 2 to 6, and PL02).
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KRO05-15 PC3

Figure 4-3.3 Photograph of core PCO03 (section 7 to 20, and cc.).
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KR05-15 PC3

il KRO5-15 PC3

Figure 4-3.3 (continued) Photograph of core PCO3 (section 2 to 6, and PL03).
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Figure 4-3.4 Photograph of core PC04 (section 6 to 20).
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Figure 4-3.4 (continued) Photograph of core PC04 (section 1 to 5, cc., and PL04).
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4.4 Color reflectance

Color reflectance was measured using the Minolta Photospectrometer CM-2002. The
split surface of archive halves was measured on every 2 cm through crystal clear
polyethylene wrap. The color reflectance data are displayed as color parameters L*, a*,
and b* (L*: black and white, a*: red and green, b*: yellow and blue). The results are
presented in Figures 4.4-1 through 4.4-8.

For all cores, the several tens of centimeters from the top are generally characterized
by high a* and b*. The L* values fluctuate throughout the cores. The variation patterns in
L*, a*, and b* between PLO1 and PCO1, PLO2 and PCO02, PLO4 and PC04 show
consistency, which suggests the good recovery of surface sediments by the piston corer.

The plots of PL03 show a duplicated pattern (0-50 cm and 50-62 cm) (Figure 4.4-6).
This suggests that pilot core PLO3 hit the bottom twice. On the other hand, the variation
pattern of PCO3 is similar to that of other cores. It is hence considered that PCO3 was
normally recovered.

The variation pattern of L* is quite similar among the cores from the southeastern
survey area (PC01, PC02, and PC03), and these cores can be correlated by L*. For
example, tentative visual inspection suggests that 11.5m of PC01, 15m of PC02, and
16.5m of PC03 can be correlated with each other. The pattern of PC04 is somewhat
different from others, but seems to be still correlative. The low of L* at 13.5m of PC04
may correspond to the above mentioned horizons of other cores.

36



cm

KRO515PC1-L* KRO515PC1-a* KRO515PC1-b*

0 _""I T g |....,...._ 0 _'"'I""I""I""I""I"" o

200 - - 200 — - 200

400 ~ 400 — = 400

&00 — & 600 f— =1 00

800 _— = 800 :— = 800

1000 - & 1000 f— = 1000

1200 —: 1200 f— —: 1200

1400 Loeelecnennlen bl 1400 :||||||| 1400 :...I...I...I...I...I...I...I...:
35 40 45 50 55 60 65 -4 -3 -2 -1 0 1 2 3 4 0 2 4 6 & 101214 186

L* ok s

Figure 4.4-1 Color reflectance (L*, a*, b*) of KR0515-PCO01.
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Figure 4.4-2 Comparison of color reflectance (L*, a*, b*) of pilot core PLO1 and the uppermost part of piston core PCOL.
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Figure 4.4-4 Comparison of color reflectance (L*, a*, b*) of pilot core PL0O2 and the uppermost part of piston core PC02.
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Figure 4.4-5 Color reflectance (L*, a*, b*) of KR0515-PCO03.
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Figure 4.4-6 Comparison of color reflectance (L*, a*, b*) of pilot core PL0O3 and the uppermost part of piston core PC03.
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Figure 4.4-7 Color reflectance (L*, a*, b*) of KR0515-PCO04.
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Figure 4.4-8 Comparison of color reflectance (L*, a*, b*) of pilot core PL04 and the uppermost part of piston core PC04.
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4.5 Future studies

Paleomagnetic and rock-magnetic measurements of the sediment cores will be carried
out at the Geological Survey of Japan, JAMSTEC, and Kochi University in cooperation with
LIPI (Indonesian Institute of Sciences). Oxygen isotope measurement will be conducted at the
Geological Survey of Japan. These data and site survey data (topography, sub-bottom profiles,
and single-channel seismic profiles) will be utilized to revise the IODP proposal 612-Full2.
Also the results will be published in international journals.
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KR05-15

CORE: PCc2 ¢<ec. b

Date: ///, 40§

lithology Structure Color Sampling

by: St iamuma
o

Description

0 . ._5#\“._ 0-9%% Do rk gm/gs"n J reen cla;
- ?-({J)‘f wv‘\h /@,-rmﬂ'\.s
10 1 * 10 black cpot
| L] 13,15 vnclear prewn y?{-ﬂh&:
20 1 fogy
N & & 11/
] 2
30 =4
- g o ?3— ?6 ‘bbl’row
.- ;,r - 35037, 09 vnelear hrown pefches
40 -
* v
= B 4.5 6}&(-’( 5‘1751
\o'
b0 ~
»
- A
60 —
_ 1 €2 brown pafeh
= . ¢4, 6t blf.fhslw
70 | - - 1l :D]r-.cllf cpot
1 ° '3 "-14 blacle spo t
%
80 — «
90 -~
) 2514
® ? ?é'qur b)'r"‘,}\\ et h ovnd };l-x,-_QI
Y . oo |
100 —
110
cm

total length

section length 98 .5
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KR05-15

CORE: P C 2

Sec 4

Date:  / ,-'/JJ

Qo0 §

lithology Structure Color Sampling

by: ﬂc( [
T

Description

084 0-95  darl greenish gray cla
2616 d Wl’:;\ /J)on«-n/:
5QY
- 4 Antoehed Lisetpe)
) %3)
@ E b3y 13-15 disterbed hole
7 g ™ 20 .E.‘}G( |[\ S'Por
¥
( f2-37 'Wrckif}/ 'M{J‘ffe(!
§4
. | Sar 52 brown gaich
I e
4,
et 55' 5§, 59 bl <cle spel or pedch
(s §6- 45 weakly motted
55
Ha- ¢ weo\\d\l motieq
54
N I K14 267 black maticr
4 0 4 hord
' /l §o Dond
"\
f__j . G¢- 93 b row n \?0!(\’1?5
2557
Pem.
total length section length  9¢




KR05-15 ote: 1/j7 zo0s

CORE: Pc2 sec §
by: JUSANG T &
lithology Structure Color Sampling Description
0 : T 288 [0-85/ M, 3}5?%:&) é\ro/ (.loy
3 - e with  Loroms.
= ﬁ:. % LL o 5‘ pC\.'\CIKr.III."/ L'“’IR-E,A )‘c-ﬂ-v\
10 = _ ’ o ‘}S?%%i 9, 10 distorbed jég%fl
. ; tom
i _ 2562
. avy |
20 A
_ ot ' . 4220 plack Spots
30 | ¥ 4 -
) ) _ 20-39  bleck spels
40 - § ] v cleo v brw,h f’c-!fh
| wrag ® d6-12 weakly motied
50 )

$/- 97 D -greenish gray d Y

. . with amimor foram
A | 557 mey e ik
60 — - Say
] e ® Li/ €3-14 block }er.(l
T ! (" ‘o ‘,-Fo"
70 — =
1 1M-19  Bacdk bed
80 i : n7-§3 ‘mm‘\/rp bleck spety.
9-93  black b
o0 amd
4 | 25| 74-17 w(’aH/ mottled
¢ o] 8 Tonnl
100 — )
110
cm ¥

total length sectionlength 94— 9.,




KR05-15
CORE: PC 2 coc. 6

Date: ///3 s00¢

by: S Sanvma
‘/7"’?’!" 1e. z‘-?ft- -
% PAL
lithology Structure Color Sampling Description
0 - oS>

Z o] o-14 P.g.g. Cl'“/ with” mmor A roms

[ SGY

C & 18 2804\ _-9- )2 bl 4o }
N — Probahbly dictorbed hole
10 —(%.,\E] v 4

14 - 46 l"T.fj-j C'-q/ with mrher ){%ra«naj

-és;l Home o 2‘.’- ,l?_ 20 U CI(’Q:‘" b!'MT\ la)/ff'
ditovhed ?

L]
5~ ., B | 2611
30 = | =3 | 5/, D13 24~ 28 distorbed

0 1 @ 2617
: . 36-39 distur bed hole
o 2620
. '1322:4{’7 -3 G 9. c[\/ with Povoms

50 - 2

SN 4T fistrbed lay/e r

&
" 262) .
q1 -0 6/ $/~53  waclend  hreen PC\'irhfS
. . \
60 g \,.r ; ﬁir‘ ., fg-—’]z .?Oé"r‘oq:: er}‘
. * o ’ ‘-57'_ (; MNoen ""a bram pﬁ'.'ﬂ‘"f

_@ \EI 3&;7 65~ €71 distir bed hole

. A
70 e B (s T2~ ‘7617 motied

fear] [TV Mg day

807 L ) |a43
1 @ €7} ﬂ/] 7.53; 83-64  distirbed hole
90 — o %o ,ﬁ&,‘,h’rgrﬂm petch or burrow
] 2640
(géc=)
100 —
110
cm

total length section length q 7
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KR05-15

CORE: PcC x

se C. ’]

lithology Structure Color Sampling

Date: .'1/3 2005
by: fufmﬂu"mﬂ
Ly
Description

26¢¢

_—

biid

3.3
-33.5
o

2455

-

.
* 15qY
= | ke %)
A
— [ e
|
4 e |m
' 23]
—| f_ =l
]
2 o [IZ]
A~ -
=7
ot e
4 = o
— _'_J_‘:-_:jf_,‘:":__“n- ot s S_("IT
;_.,.-—5_:.__—_--:__?_?‘-‘ =
g > N
o SETHETL @ 5/
- f L] )
P
— ‘*
&
P (ool el O
i_.’;/’;;’:_::ﬁ_“% LL L
v 5GY
Ve 5
] )

2{82

o- 4b ™ Jreenfsh SFCX clay

with miner .

T-12 brown podc?he_f. or bomds

j6-13  burrow®

20 brewn spot

29 dif"“’})u‘{
30 thim !H‘hi?i?l‘l lm/ers
32- 3% distor bed.

39-38  |ithifred ‘7”

L}G‘ij G]j If:.\/ W'*}\F
HT-HE blaclt bomd

§2= 55  browm poatches

f‘i“ {f “%lp}e(J [Vers.

{2- ¢4 mony of black spots:

5511 Nith pied Iaferj
9]-9§ M 3-9 cloy with F
1 |+ 5ht green

QM(})

total length

section length
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KR05-15

Date: H/_; 200§

CORE: PC 2 sec, 8

by: f%glot/nv ma

lithology Structure Color Sampling Description
g T, =5, 3|0 7F T green grey oy
1 ) . worl mmor forw*,
10 -
. - . $—{_IT H_’ls Ii&}]ﬁ"f COIOrc({ ]i\/gr
e oo | ¢ 1§ blacl Spot
20 | / .
| 'y 25727 black bowd
30 4-° " p= =21 smal distorbed holes
i 33 unclear Juik brown layer
) f“' 67 GI Scly with p‘”,.»,”
40 - o= . T | [BeY H- 42 amotted
i i | ‘fﬁ"‘ézf fparovnl rich
A ’ ®
= T, B 43 black Spot
50 -~ . 2 47- 49 davlg green fjflq.pieJ }oyp,
60 b= ‘" . ' _ . (o L,'o.(ll( on'f
70 i . | 7 - 511~ ?'{S Dj 3 . wl"'h MINoy J%rmﬂf
| ek Sar L6~ (9 o tHed
177"~ |vtL 4/1 13=17%  Jidhi fred o ey.j_r
. ( @ m-ng bvrrow B
80 —,,__;,f_—,-__n—-.ﬁ-‘..,_q LLL g0 h\h\!)‘(’c) 10\79&
[1]
Il §2  omclyer peAch
90 -~
j P 272%
: - J_Cm
100 —
110
cm

total length section length 71¢




10

20

30

40

50

60

70

80

90

100

110
cm

KR05-15

Date: ///_; 200§
CORE: Pc2 c¢ec.9
by: Suganvma
lithology Structure Color Sampling Description
am 0-2z2| Dm;}( 3?@(‘!\\1}') 2kq/ (lv
_ ( t—&/"“! m"ﬂﬁ!F
> ) sar %_" 3 umclear 15\/(}'
i 9
) &’ v 12 dlock cped
M. 39- c,|o~/ with mimerF,
_ -;('}T EXe) LYl cl€ny ‘b("'“c*
%)
— "J a 3? bfo\( I¢ loomd
| : 449,40 black cpets
=l E(.'.\.Y be mecl éony ‘bl*w.r'r‘. Po.".’llﬁ
! /
] T
wven |t ;/
—| HA Mo 4him hovd oy ers
) ¢ i ’ fo Hc-r‘K spot
o - 2'75'7)
-.___‘_______‘_‘_‘__
l

total length

sectionlength 50 g




KR05-15

Date: 7///; 200 ¢

CORE: P ¢ 2 Sec. /o
by: Sc¢aanvma
lithology Structure Color Sampling Description
0 2 -\ In oy Wwith
| 2748 0 - 60 Dmkéﬂrft N\Sh gray W i
1 ; minor
e @ - { é}afh pai(h
10 -
Gy
20
4/
30
40 -
I ) 42- 48 o # bledc spots
50 4 - -7«
o -, 49- 54 black spots
p ., -5 hiack spots
60 =
-1 » ~ A
g'{"" As 5|:|£hf)r/|( hfr\f'f{ ]‘;../(r [P(\"‘C hj
70 =
80 == w1 |G-t 1. gg clay withF
= .*ﬁ G 5(\‘]’ £3 block S‘F91
é - Jo od (v JDD?‘M rith
90 - . /j Jo J 6? relodi ei/
gE-12 unelear hf'u--hPt_f:hrﬁ
1==="="|nnNH 75948 hard Jayer s
100 ==~ |™” 99 herd ey
= = hay |
= 25 ju3 -ley ho‘hl ‘\/#(‘.J
110
cm

total length section length /[ o
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KR05-15

CORE:

P¢c2

Sec

/1

lithology Structure Color Sampling

Date: H/j 200§
by: JSvganv ma

q*/

LI

0,5~

SGY

bL/;

Sqy
‘f/I

say
7

§qY
G/l

28157

Description
0-28 Vi 3»“;11\(}\ gray °\°y with F
4 blcle bond
§ }Ju rrow

25 - ’750, 77 Dark gveenich g c\O\/

.:'-I L 15'1’ i I i A L | my T
[%)) &~ C}M’;r P‘*"r."
34- i b'—'r:c.-u--
% Jrmen potches
o -4) Htxrfc spois

&8 - 48 Ver/ qu-a 'ﬂw?\bfr' Ep .4)‘64:\3

48 blaclc Petch or  beriown

$$ black petch

£€- 170 \ueulc‘f7r et ed

Pe-TN— E4

Hﬂj Clq/ w, 4h F

18
1% - 5¢

Wnclear brovn | er
burou_,‘?
8% ~leo C—]_S 9 Crn/ w,4h "fJR‘fI'WI/
r'-‘“h _;2:05»._:]
Peich

er bond

&€ -9z

brm"’"

total length

section length /00




KR05-15

Date: # ”/J 2005~

CORE: Pc2 gec, /2

b i r
y: VLU N wapen

lithology Structure Color Sampling Description
0 48y o-4 M e 1<V l‘,l ;
e o 1 . Or Fe, o vih F
; . L} @ 5/‘! | 2656 | Hbvdgli\)ﬂy '1 J / / v h
- = o @@ 4-37 DarK g g cray vl mimer F
- & 7/
A, =, 4-6  hord patch
10 (s | $oy =13 mottled
. 5 | 4
1 = " 8,76 black syof
[ ]
— B PR blacle spot
20 u-":'_-ng_-"—:—-"f:—__-- - H': 22 ‘\'}]l"n h(’f‘c] i 0‘/? ¥
l ¢ 2§20 D}
= " . rown petch
. ) ® 2§ bl&c\( Spot
30 B
' a 30-35  burrows
- A f
o ( 36- 41 mottled
40 i -
o £aY 37- €4 fore rich g3 clay
o] 5 " ) 6/ 47- 49 LJ"M?\ Pa-[c}.
¢ % = : 8 |
50 - |
T T HH R I 95« M\?j cro w-"lh F
1 CaY £3 ||70H\'f>h/ har @ 17'?’
60 4 - &l
< ® 63-44 D. brown poich
_w-ggz:he_—_f,—-f r]';:;::ﬂ' Jr:{f»’ -ir]\u‘n \nm;‘ 1‘\/hj
=== = —J||HH hi har \ |eovers
70 T lre——— J'}:’ 11 7e, | i ¢
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80 —
90 B == 0 8¢ D. brown P‘“"h
i te 94- 98 mo +led
o= (

¢ |t —_—|15-97
100 ————— ] . |2

110
cm

total length section length i ‘1




KR05-15

CORE: [/ c2

sec. |3

lithology Structure Color Sampling

Date: ///’3 200§
by: J u/ﬁ an MG
Description

f P 2A0)| O 4T M. greemish; gy "'if‘;’}, minov F
_ g(—‘]' 2,3 black Pc»‘lchf’s_
10 - )
== 11-19  burrow
20 _. " ' e - ’,,?_ Li" Forom rich 39 C’J\)/
e ® 66T 23 bl ack bomd
i _ L s bl ove J¢ Spot
; /
30 =
40
= 41-90 M. g J c|‘7 with minov F
. 43 - 4
————e—r=—| H H ECT bT\C‘E‘D\‘r Dﬂ'TlK b”"w-n If\/ef
50 _—-_;__?:__5-_.‘.,’3.“’_‘_.; ;}'!H d 48 - g him I‘\c{rd ]o\/er 5
%
1= ~—= |4~ st hard pateh.
60 — ’
b £]-{= brown paych.
70 -
| ;—\ ™ r;_g- '}4 H g\fk ba\ﬁ({ or S]‘Jo'f
80 — p ° fo black  spot
&) m degr brown paich
1 §§-92  mete d
90 {:1e Saffs® o me
: 9o-99
2 aY
7 ZY5l 166 black bond
Ul 0 Con
100 —
110
cm

total length

section length

71




KR05-15

CORE: Pc 2  sec |4

Date: /;/3 200&

by: Scganuma

lithology Structure Color Sampling Description
0 OSem 0- &1 |
J : : 7 | h M Gyeeny sh qra; cL. with T
_I - ,! . m SGY ?‘m 2-¢ lb]ncll\' J‘J:.\“,clh ¢ / /
“ : w S/I 10 - 16 Po rom rich
18 -~
e 12 i&lmlk/ SPQ‘ES
| - blacl
/¢ ack spols
209 .|, |
= 22- 24  wnelear huirow ®
30 — .f-,./'- @ 2§ - j0 b]arl( IIDO'I"II
_ T n 34 black bomd
40 4 - |.
| N 40 -4 6 '??:t".'r'/ (‘T) }Jl&([( gi,»crf er Pc\'](i;]
50 .
b
) : 3 black spot
60 — - S‘cﬂf S_'I]' 13 DOV\(jj C!t\)‘ \ul|}\ miner F—
. . ( é* - 0[5 l}!".*-'.-'r\i.'c\*t"ﬁ ( mott iF d)
. 55 “A
: §
70 - ‘
1 vorl [ Mg chy i o 7
— === Hp | S , o
80 -~ H /) 19-8°  fomtheke hood |oper
Wi - ® 4 blacle Spot
§'l1-1c0 . .q. clay wii
90 - o |sey g | v h F.
i o b/' §9-97  burrows
- g = ?1 POT'W]"I'J, it h
ot i 298%.
100 — 139 em)
110
cm
total length section length 0o




KR05-15

CORE: Pc2 csec It

Date: ///2 2004

by: Svganvmae

7
lithology Structure Color Sampling Description
O \ . -2%97 G- 4y W E‘I!IPFF'H-";". 3rc‘y C.\O\)V With mimok
N i 5qY[—1 3-4 vlack bomd £
g _: - HH:! 6/‘ 1 hord lqyer
10 - 7 black ¢ pot
d - © lo~1{ unclear bomow
. _|e===—=t=—IHHH
20 o HH 8 Moed Joyer
—=———=— | H H H{
4. . 22-24  Hepd Ic\yé’”
o HHH
30 — - - 2 Hard Ja\yev.r
% - } \?" bbrraw
- y ; f ?]_JCF biofvr bo'ch‘ ('moﬂle,_-{)‘
- (
40 4 . |,
l_u | oy 0 Yo b}wk 9P0f5
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el 4N g g ey itk mier .
. | 5ay
50 = #.,47  black spofs
& L] S'/I
4 $3 blacl spot
60 —
,, % = b4~ o (—1.\0}. C\V with miwer F
70 Az §QY A
60~ 12 mottled
] - e 6/1
- - qlf, r1£ L]Qc}( 5‘391'
o T a
80 & 5G Y 8-92 M 99 cl v with miner F
B ) = . 5'0 Dark I;,.-rox-n 'r'ﬂ/\‘r
c ' - 5/ 1 §>— 8¢ light 9reen  po tch
90 - cf To-91I "
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6/ JRY 9% ? \ s vie)
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100 |, il 2 4
110
cm
total length section length 100 om
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KR05-15
CORE: Pc2 Sec /4

Date: /;/3

2005

lithology Structure Color Sampling

by: Se g oty Mmao.
7

Description

3030
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i ¢

gﬁ‘r
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s£qy

7,
5|
55 |gey

),

56 Y

s5aY
]"l Hi £

3073

4.5 ¢~

|0 ~20 GI reenichn Gr-\/ ('_I r/ woi
-4 motifed il
MM‘/ b]cr_r':f Spots
14 - 1% 'mn-:/ blacle spots.
20-27 M. 9 q cla
voJ
22 blacle cpot

- &) Park g9 clO\/

Z-31  burrow

3§ ~.34) burrpw

43- 4% | Iad( Spo']'j

49 52 burrow

5(*50 -’"fﬂ:} Ql(y

o= G-t
bo- g2 Forr-,r vich

{f}rru_/ f}n_/
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'I-.Bﬁ-iﬂw"r-.-sh

(7.3 c\c\y

£€ 94
13- 95

94- o0

Dark 9j Cray
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M 9-9 c,lay
HQY‘C’- 1my9r
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fh

-
neY ¥

total length

section length
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KR05-15

- Iy
CORE: [ €2 sec /']
by: Suaa? AR~
lithology Structure Color Sampling Description
0 T— i . ——
: _ 0- 52 M. greemich ko Clo./
P = | H ‘?D?? /- - IT il \.\»:-i‘h/mmnor Dy roun
=" | HnH 3 partielly harg loyers
. ¢ hard [ayep
- ~ e Y | | / "
10 ] &, 9 vlack spets
/ - ST T—

-~

) v ab black spof
30 — - ., [ 2o blackk spots
o 2 37 bl acl pot ch

40 = > 0 Day b L

4
f‘ D. brown cona

$2-94 l"lag cloy
oy

60 - . $5-68 rvelatively Araw wch
= 5/, /

) . &
—] o &a ] ]
70 To D b*‘c"" N pang
e =
- . 73 prown D (\115
80 [an] - go If)ur'rcw'_f_
4] 5’? - 5’3 ‘L"." row

o0 — / | fe=92  Blade. vl

= M ’gﬁ—]__gT{_-—é ah- 98 93? c'u;

] i o
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110
cm
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KR05-15

CORE: P C2 sgeq. I8

Date: /// 4

2004

4
Yogoany ma
[ ¥

by:

lithology Structure Color Sampling Description
. / ' i R A LG O e A are f
e = 3[’7 0“"—;‘6‘ Davk 6 reer .J.\;"./c",/:., .
_ A s /-4 black g‘pof's
i 3
z”/r 14 blac .
B . 24 block bond
_ 28 L‘Jr;._:i’ ?afch
. . ‘ 33- 14 b]a(,.lf spots
* ® i Hac:'( ']?a‘!’
—_ 4 ] »
4o - s MS’ g- (-I 1y wth aniner F
A 5 G 40 -4)  bleek cpets
= | . é/:
o ] "$1-82 blacle petches
I e 4. $E blﬁfu!’!}ﬂ‘f@'ﬂl (‘mt’J‘H.J(’f{\J
A S sa §3-61 p. 9.9 ¢lay
— s ‘{/, fo-(t momy of bronn patct
o 1 v / oros patChes
{ o o 6] - 5—5 (I j ,:-IQ/ \»\'1"}‘. F
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’ e '
"i f‘ b }r‘- n ‘.[' ":"P f‘:
| Lal 17 6/\ n
f 3 bl ack syof
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; §2- g6 mottle d
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=i = ‘: Lf/l, € black cre QO“?.‘ ”\'GHHA
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i o S ? em (TH - 99 Lo duy J;s'-j". (‘AI

total length
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KR05-15

Date: /! /lf 200

CORE: Y c¢? sec 19

by: 5 veanvma
lithology Structure Color Sampling Description
0 Lo W o -U Greenish ara CIQL
; . j 50 ]58’ 1 FECT [«
» . / "”;i : *E“‘"‘“ 0= 4 mottled 4 7
\1"‘:\ ¢4 o] Deuy k¢ ". 9 Crovy
| |I - 4/ /- - fos ks
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F s ."‘}/c'«- Im
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N
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KR05-15 Date: 11/, 2003

CORE: PCc 2 pj ]0+

by: Joi; anv Ma
[

lithology Structure Color Sampling Description
0 0-20 ]}qr\( ﬁwyﬂih er’zjf Cl“/
2o )ﬂorw rvch
10YR
10
6/:_}
20 N G 37 i ! n b n
; 20 - PDevk pale },lfi cwrs! iy
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. lo TR
30 - ¥z | 5 Fe-30 motfle]
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- (g
40 — ,
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total length section length £,




KR05-15

CORE: Pc {4 sec. >

Date: ///L/. Yoo &

lithology Structure Color Sampling Description
0 g @ = ﬁrafn-. FI'CH Maqrfmf(' /é!“-—“ﬂ T:-\:
= ) T o- 14 dis torbed ¢ °,‘)’
10YR
z
10 ™ 3/1,.
% BC"‘"TJ,
' 2163
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i 1o Yz A2 ™ H
5-//_{, = JI € i he
80 =
e .
40 fs 5 350 mott|ed
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10 YR _—
3 57 4% mott led
L * 2 ==
50 = ¢’ 3|80
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60 —
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cm
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KRO05-15

Date: /1/ 4 Soud

CORE: pc3 sec. 3
S en, by: ’” anu o
5.3%‘:14, o
lithology Structure Color Sampli Description
0 . oVR ;}.5;7 rl"f L'-/'o-r|(/51|l'f0w:il"} brown Cl[f"'/' .
."r h 31325 weilh Fov
Toesdm| 2 ' $-6 disrhed e thich
‘?3 b - 'Jé’ Dark greenish aroy cray w ith
U ¢ Wil
10 -] . : ca M norF
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i " < HH _/ll /2 qu }RY('IS-
| ‘;'.,_(7_‘-'],_- ;{_?I? b 3 j CIC\)/ widh mime r }:
20 Ny
|
| 3 . Sg Jl—lg WF’QI](J/ mﬂ‘f"fle
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)53 g ;
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e o I
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Ho bFrewn
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90 - . €
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total length section length 97




KRO05-15

Sec. 4

Date: (1 /4

200f8

CORE: D¢ 3

lithology Structure Color Sampling

by:

So Ggonvm

L=

Description

O 3212 0- 7458 “\Dar'l( Lq}‘f’ﬁ‘r_‘"fl'l‘- grey c”f‘/
e . L Lr ".‘rv' ner /_1“ M §
] & q9- {I,'IFD'.',.}@ Ir_lc"*(_:(-,,
10 §aY
_jr? 2] zf/l 1214 distorbed
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CORE: Pc3 sec. §

lithology Structure Color Sampling

Date: // /z[L

20058

by: 50/(; a7 AQ
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Description
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KR05-15

Date: !}/4 005
CORE: Pc3 sec b

-

by: Jvganvma
v

lithology Structure Color Sampling Description
0 . . . :;)31_ o - 94 5 Dalr‘K 2l'€?;‘,.'-f1']3i'r-\/ C|<’\‘/ . ;
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20 71 .
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/ 5 :
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o 5 g =S|
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KR05-15

Date: ///4 2004

CORE: PC 3  ¢cec]

by: \S-qu anvmaq
—

lithology Structure Color Sampling Description
O 25w l
___58- =] Dark qreenish gra, ([a\
| - ) ?5 3 wi"?‘h 'mjl’,"']t'{’ _pc,r:(/z’-,i‘
10 ] , 6"8 b'ark bﬂhc]
/ 1
) ‘1'\ [ /l
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20
#= 2534 fmoép}- brot--.'l J'Ja\'i'clh
30 — . : |
31 black spot
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| .
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o0 12 @ 1| e pe ke
¢ = HH ,‘3‘\*_“ To-9] hc\*(‘l | ayer
| | N /
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100 —
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cm
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CORE: PcC 3

sec §

Date: ///4 200§

lithology Structure Color Sampling

by: fuc?,qn U o

Description
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Y2
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56

4/]
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Jg‘ Ve,
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— ]
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A < -
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0 <
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18- 21 brown peith
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2l - &
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91 51}}11)/ hor d \o\/cw‘

total length
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MRO05-03

Date: H/z_f 2068

CORE: Pc3 sec

by: Svganumq

lithology Structure Color Sampling Description
0 i.!' ) -Jl.f D ]( P ! l
% _ _ ﬁ—"’- ar 3ree nysh gro, c C\)/
—— . % - | U !+ 2 L \ w IC'“\ {nl’h ar F
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| . §C1 5  Hard lo\)/er
10 4/
18 5) 1 3420 |4 Disturbed hole
- ‘:J 2 &} Black syots
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3426
_ & z]
30 ’497 29-3 Di:‘ru'becl hu||e
4 8 B .
34 -1 Greenich 3 c‘q’ with F
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= 7 c 35- oy
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7] ’,"-"’"T;H j"" '%—r 6/] 45 Thin ha rd 'ln/ev—
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50 :
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60 |-
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_;-‘ T gy H H
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oA ¢ S 72- 14 monled
e -t.._-.-.- A - 4n ch] 1;;\|((
. e I P T .
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= 7 | ° ~
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total length section length 95




MRO05-03

CORE: PcC3 sec /o

Date: ///4 2004

by: Sogomuma

lithology Structure Color Sampling Description
0 ~* =
305 o zlr ka 3m=mfh gy cla/
i ern/ Feroms
5CT (_ ] D-:\r'lk hrh~'T: g}:o‘f‘j
10 - | o ‘
N 0 Block spot
1 I13=19 Dark brown SVrondin g Pothnes
20 e |
I . 22-33 H.j-g-&]my
_4_5_] 23" lé B!‘OMJ{ U ot Clh
30 | D = 5/; 29 Disturhed hole
3 30- 32 S_J'EJ'T/-/ brcu_-r- |ﬂ\/(‘.'f
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40 —|'{ ., y 6/1‘1) . 1 5"‘."“-1-. ?»’»"‘"h €5
| he——
j S— Y
e O I R AR
50 ‘ _ sl 44-4%  Hard IO\/GV
_ 5/ }¢']S 46 -4 Cro K
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’}_
70 - - e = ﬁf]j’ i Djj CK\)’
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- il - -1
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total length section length 917




MRO05-03

Date: ~ o0t
CORE: PcC 3 sec. |/
byI' »L{' ! ¥ F¥
[7
lithology Structure Color Sampling Description
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- - ' 349 3 Blaik Bagd HPHhamash THK
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4/\
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.
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4 Y/

i
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30 = < . w 4{(1 jf?! 30. \¢ Lli'._"-'; eutet
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gty 1 - 4/, 48 s Plack s pot

o
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z’.;/’ K by
TG~ -, 7] H o4 Rl lagers
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80 — 7 ~=—=| HH 9

Toe “ Hmvrl }a)«er
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total length section length 79




MRO05-03

CORE: P c3

Sec /2

lithology Structure Color Sampling

Date: 250 ¢ /s
by: Scganuma
Description

S
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10 M ‘ EEY
o ”/1
20 1 - -
30 4 .- .
..M '\ ﬂ 5(\1}“
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40 — it |
50 - 9
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-
70 ™, ~W'
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MRO05-03

CORE: PC 3 (o3

lithology Structure Color Sampling

Date: /|/¢ 2o00c

oy,

by: Su qoamn v ma
[

Description

@ - |8

10

30 -

-

g gl LT

= ' )
80 —
90 -~
)

100

53
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Hard )a/ef‘
Dark brown spoTt
Thimp Durk brown lime

Thin hard fa_\/ter

Dark brown pedch or lines

Bfur!r po-{c\"
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Date: ///s 200¢

CORE: Pc 3  gec 14

by: f{-g a MU myg
lithology Structure Color Sampling Description
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lithology Structure Color Sampling

Date: // ;’3 2008
by. u'(-‘{:/g QM T _r:'
[
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lithology Structure Color Sampling Description
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lithology Structure Color Sampling
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Description
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lithology Structure Color Sampling
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lithology Structure Color Sampling

Date: // /Lf 2 pas

by: Sugm}-um 4
=

Description
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CORE: PC3  sec 20

Date: ///5 S>o00f

by: Svgamuma

L

» lithology Structure Color Sampling Description
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Date: ,// 7 200§

core: PL-03
by: ¢ vaanu ma
C
lithology Structure Color Sampling Description
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lithology Structure Color Sampling Description
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