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1. Cruise Information

Cruise ID: KY11-08

Name of vessel: KAIYO

Title of the cruise: KY 11-08

Title of proposal: Trial operation of a new sediment sampling system
Cruise period: S5th — 11th, July 2011

Ports of call: JAMSTEC, Yokosuka -JAMSTEC, Yokosuka

Research area: Sagami Bay and Kumano nada

Research map: Refer to Fig. X

2. Researchers

Chief scientist & Representative of the science party: Toshiya Kanamatsu [IFREE-JAMSTEC]
Vice chief scientist: Takayuki Tomiyama [Kochi Core Institute, JAMSTEC]

Ei Hatakeyama [Marine WRrks Japan]

Yohei Taketomo [Marine WRrks Japan]

Sayaka Kawamura [Marine WRrks Japan]

Yuki Miyajima [Marine WRrks Japan]

3. Background
3.1. Objectives

KY11-08 was planed for trial operation of a new sediment sampling system. Monitoring
behaviors of the system during operations in various sediment settings, and evaluating quality of obtained
sediment sample are primal objectives in this cruise. To achieve these issues, sediment sampling by
conventional sampling systems such as a piston corer and a multiple corer were carried out in order to
compare recovery length and quality of obtained sediment samples between the new system and
conventional systems.

Most recent geological records are archived in the very surface sediment, (e.g. climate change,
earthquake record etc). The records in the surface sediment, therefore, are very valuable to understand
geological phenomena in near-past and contribute to predict phenomena in near-future. However
generally the very surface sediment is very soft and easily disturbed by the coring. It makes difficult
precise analysis. In order to overcome this situation, we designed a new concept. We have built a proto-
sampling system, which can minimize the disturbance of sediment samples. The cruise is planed for the
trial operation of this system. During the cruise we measured accelerations and tiling of the system, when
the system is penetrating into the surface sediment. Detailed textures of the obtained sample will be
examined using X-CT scanner at KCC in order to evaluate artificial disturbance by coring. So we did not

split most of sampled cores. Onboard core splitting is restricted to samples Hand2 obtained by the



multiple corer.

3.2. Site selection:

For the trails, sampling points, which are covered by enough soft sediment were selected. We reviewed
the previous coring operations implemented by JAMSTEC research ships. Taking into account sediment
lithology, property of sediment “k”, and water depth, we selected the best places for the trial. We chose

potential 14 points in Sagami bay (Table 1) and Kumano-nada (Table 2) in planning phase.

Sagami Bay (Max water depth: 1720m)

S-1 KY03-11 PC11 Within a circle with radius 1 mile, center: 35° 00.18’N, 139° 13.48’E
S-2  KY04-11 PCO1 Within a circle with radius 1 mile, center: 35° 04.60’N, 139° 33.22’E
S-3  KY06-02 PC05 Within a circle with radius 1 mile, center: 34° 56.52’N, 139° 12.70’E
S-4  KY07-05 PC08 Within a circle with radius 1 mile, center: 34° 59.98’N, 139° 23.20’E

S-5  KY07-14 GCO02 Within a circle with radius 1 mile, center: 35° 05.77’N, 139° 21.50’E

S-6  KY07-14 PC03 Within a circle with radius 1 mile, center: 35° 09.22°N, 139° 26.17'E
S-7  new Within a circle with radius 1 mile, center: 34° 53.50’N, 139° 21.00’E
S-8 new Within a circle with radius 1 mile, center: 35° 04.00’N, 139° 21.00’E

(2) Kumono noda(Max water depth: 2800m)

K-1 KY05-14 P03 Within a circle with radius 1 mile, center: 33° 33.00’N, 136° 30.00’E
K-2 KY05-14 P04 Within a circle with radius 1 mile, center: 33° 40.02’N, 136° 24.99’E
K-3 KY06-02 P06 Within a circle with radius 1 mile, center: 33° 28.01’N, 136° 32.00’E
K-4 KY06-02 P08 Within a circle with radius 1 mile, center: 33° 24.01’N, 136° 37.01’E
K-5 KY07-01 PCO1 Within a circle with radius 1 mile, center: 33° 39.10’N, 136° 38.52’E

K-6 KY11-05 PC03 Within a circle with radius 1 mile, center: 33° 30.00’N, 136° 36.00’E



4. Methods, Instruments

4.1.General description of the new sampling System

General concept of system (Fig.1)

High energy of free fall of the system will
break the surface sediment, then
unconsolidated sediment will be highly
disturbed. To prevent the high energy
penetration of the system into the surface,
the system is designed to start penetration
after reaching the sea surface by releasing
of the tension of the winch cable. To
evaluate the quality of the cores,
conventional piston corer and multiple
corer were taken at the same points to
compare the core quality taken by the new
system. The system prepared for this
cruise is proto-type, especially to observe
the behavior during the operation. The
specification in the final stage in
developing is estimated 1.5 times longer
and heavier than the system we used in

this cruise.

penetrating plates: Two plates equipped
with 120 kg weight fall along poles. Pipe
to sample sediment is attached to the
bottom of the lower plate. Foot plate: 1f
no enough penetration is realized, the top

heavy sampling system is generally
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difficult to sustain the system with a vertical attitude. Then it will fall down. To prevent this case, a

foot plate is attached to the system. Accelerometer and tilt meters are attached to penetrating plate in

order to monitor the system behavior.



4.2.Procedure of deploying the new system
Operation for deploying of new system was planed with Marine technicians in MWJ. We decide to take a

same manner to deploying method of a multiple corer. The following pictures show the procedure of

deploying.

-~ e g

Figs. 2e and 2f  Attach pinger Attach transponder



5. Operations
KY11-08 cruise started at Yokosuka (Jamstec) on 6th July, and ended at Yokosuka (Jamstec) on 11th July
(Figure 3, Table 1). The sea conditions in the survey areas during the cruise allowed to perform all the

operations, which were originally planed.
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Fig.3: KY11-08 cruise started at Yokosuka (Jamstec) on 6th July, and ended at Yokosuka (Jamstec)
on 11th July. Ship truck is indicated in a red line.

Table 1: sampling points for corings

Operation Date Area Latitude Longitude Water depth
MCO01, NCO1 2011/7/6 Sagami bay 35-05.00 N 139-32.00E 734m
MCO02, NC02, PCO1 2011/7/7 Sagami bay 35°04.50'N 139°32.00'E 750m
MCO03, NC03, PC02 2011/7/8 Sagami bay 35°09.22’'N 139°26.17'E 912m

MCO04, NC04, PC03 2011/7/9 Kumano-nada 33°28.0'N 136°32.00'E 2065m

MCO05, NCO05, PC04 2011/7/10 | Sagami bay 35°04.70'N 139°32.00'E 750m
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Fig. 5: Sampling points in Kumano-nada.



6. Results

6.1. Summary of the new system behavior

The following behaviors were observed during the new system operations.

1. The new system penetration into sediment with 1G in vertical direction and 0G in horizontal direction
(See Figs 6).

2. No tilting during the penetration was recognized (See Figs 6).

3. No pipe rotation during the penetration was found (See Figs 6).

4. Generally longer recovery of sediment than gravity type core and multiple corer (See Tables 3).

5. The new system did not fall down despite short penetration. It could provide the better core quality,

than piston or gravity corers , when the penetrations are very shallow.

6.2 Coring points
We performed 4 sets of the new system, a multiple corer, and piston corer in same positions.
One set of the new system and a multiple corer was performed (Table 2).

Table 2, Setting of test points

area number | Water depth K value Litho facies of surface
of times (m) sediment

S-2 3 745 0.060 Silty clay /clay

S-6 1 912 0.737 Silty clay

K-3 1 2060 0.024 Clay

6.3. Summary of core

Summary of obtained core samples are described in tables Tables 3A, 3B, and 3C.

Table 3A: KY11-08 coring summary of multiple corer

Core ID Lat Long Recovery length(cm)
Point WD

H2 H3 H6 H7
MCO1 S-2 35-04.5999N 139-32. 0090E 736 34.0 39.0 38.0 48.0
MCO02 S-2 35-04.500IN 139-31.9934E 743 38.0 39.0 38.0 49.0
MCO03 S-6 35-09.229IN 139-26.1570E 906 33.0 35.0 32.0 38.0
MC04 K-3 33-28.012IN 136-31.9924E 2063 39.0 455 40.5 49.5
MCO05 S-2 35-04.7142N 139-32.0069E 744 37.0 39.0 38.0 47.0




Table 3B: KY11-08 coring summary of new corer

Date WD PEN RECO
Core ID | Area (UTC) Lat Long
NCO1 S-2 2011/7/6 35° 04.60N 139° 31.99E 734 - 70.0
NCO02 | S22 | 2011/7/7 | 35° 0449N | 139° 32.00E | 748 - 46.0
NCO03 S-6 2011/7/8 35° 09.22N 139° 26.13E 915 25.0 15.0
NC04 K-3 2011/7/9 33° 28.02N 136° 31.98E 2066 95.0 72.0
NCO05 S-2 2011/7/10 35° 04.70N 139° 32.01E 1187 65.0 50.0
* Latitude, Longitude: data from transponder except NCO02(ship position)
NCO03: sandy sediment
Table 3C: KY11-08 coring summary of piston corer and its pilot corer
Core area Date Lat Long WD PC PL type RECO | PL
ID pipe pipe
PCO1 S-2 2011/7/7 35-04.49°N | 139-32.01’E 743 5 ®74mm 45 100
PC02 S-6 2011/7/8 35-09.22°N | 139-26.17’E 914 5 ®74mm 2 70
PCO03 K-3 2011/7/9 33-28.01’N | 136-31.98’E 2065 5 ®74mm 58 150
PC04 S-2 2011/7/10 | 35-04.71’N | 139-31.99°’E 729 5 ®74mm 40 100

* Latitude, Longitude: data from transponder except PCO1(ship position)
PCO02 inner tube of PV was deformed.

PCO03 small sulfurous smell in sediment

Notes for Tables 3A, 3B, 3C: Lat: Latitude, Long: Longitude
WD: water depth (m), PEN: penetration (cm), RECO: recovery (m)




6.4. Tension record of winch wire during operation

All tension behaviors of a winch wire during coring operations were recoded (Figs. 6a-n). In practice
phase, the system must be operated by monitoring of the tension meter. The observable tension change,
which is signature of hitting sea bottom, should be ensured in this cruise. In this operation, we could
identify clear tension changes upto 2000m-depth. However considering an operation in the deeper water
depth (e.g. 7000-m) or in condition during bad weather, it is expected that background tension noises

arisen from heaving of a ship increase. In such cases, it could be difficult to observe a clear tension

change. Probably additional weight to the system can solve this problem.

MCo01, NCo1 2011/7/6 Sagami bay 35-05.00 N 139-32.00E
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6.5. Result of measures of acceleration and tilting of a new system

Depth, acceleration of X, Y, and Z, and tilting of X and Y axes and compass direction were measured in
each operation of the new system are shown in Figs 7a-¢ on the following pages. The new system
penetration into sediment with 1G in vertical direction and 0G in horizontal directions. No tilting during
the penetration was recognized. No pipe rotation during the penetration was found. Red boxes shown in

each figures indicate durations of penetration of the systems.
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6.6. Core photo and of L*, a*, and b*, and vane shear strength of multiple corer

Because detailed textures of the obtained sample will be examined using X-CT scanner at KCC in order
to evaluate artificial disturbance by coring, we did not split most of sampled cores. Onboard core splitting
is restricted to samples Hand2 obtained by the multiple corer. We observed lithologies and measure

change of L*, a*, and b*, and vane shear strength on Hand2 cores (Figs 8a-¢).
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6.7. Magnetic susceptibility
Magnetic susceptibility of whole round cores were measured to compare between cores obtained a new
system, multiple corer, and piston-corer (Figs 9). The variation will be interpreted in detail after X-CT

scanning.
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6.8 Core description.

Core descriptions were restricted only on split cores (mainly H2 core sampled by multiple corer). The

other descriptions will be performed after KCC CT-scanning.



Graphic Lithology
cruise: KY11-0%

Core: ]L/IQCHI = }‘:C&

Section: .

(AIrw

Remarks

20l /o7 /06

GRAPHIC
LITHOLOGY
SEDIMENT
STRUCTURE
COLOR

LITHOLOGIC DESCRIPTION

] S\ 2/2
(YR 5/6
i Y2z

10— -

20—

1572

30 —

S22

oy

{

;
{
{

40 —

50

60 —

70—

80—

90 —

100 —
(cm)

0~ oy
(-—.”/o:’,-)(q T Wﬁrk( x) hol2 )

p | S ) ) i
(o, (L§, (2 Ye”muzw Biown ’Qi’o\ﬁ,lﬂ “{'{xg wievit
(Fes;lo?

ff‘ up /

ey fr ;
: Sha i N = P.YP - F
2 e > W /./ (¢ Lof <ol f"[‘\“ e L

N cUe -~ binsb : i
\ ? Af £ P i1 y ; | :
Ve - black Sandy <t

T Towi .G
Observer: {~ { Sitnl (:‘/J:z'zai




Graphic Lithology
Cruise: KY”'OSY

Core:

Meco2 ~ Ho2. Section: —

(Ayw

zoll /0T /07

15Y%/2

265

40 —

50 —

60 —

70—

80—

90 —

100 —
(cm)

0 o
Q =
O
T 9. 5 }:—) % Remarks
oo = O ol
< T =2 o)
¥ E ag O
O3 » o LITHOLOGIC DESCRIPTION
Y3/
= B . ! ,
B ‘ I S r z/l ; L0 l’?h‘:{‘/{{ ;‘/ daf;:_ . J' o~ <
o 2/- 7, | -
10 — | U Sk{"/& N {

Wity ~Saamn

Grell -PP(:- Qe vit

\

ok boffon,

;7
f r'\/,{;\ Y T
{ tJC L

{ - l f ]
(/\/ | f/? | J DG _ﬂ__\ i < 3 Ve
N 1 7
Jaont  barrow s
P~
section length: 7\ 0.5
depth range in core: ()~ AJ C omf

Observer: T lom; Vb




Graphic Lithology
KY 1[-0&

Cruise:

Core:

Ao D2~ HOD .
MC03-H02 Section: ——

A

GRAPHIC

LITHOLOGY
SEDIMENT
STRUCTURE

COLOR

Sol\ /O /0%

Remarks

LITHOLOGIC DESCRIPTION

30—

38— —

40 —

50 —

60 —

70=]

80 —

90 —

100 —
(cm)

Sh2/72

moti x
1S3/
SCOFI\

2.56'2/)

D-11 Sor wf\/ si

A -t

r a
SQH‘,’“/ ST uath

Scoria  portcla

\l-20

21

v e |
Scpro ~ Lk Sa cf'cf :

Sandy 5ilt wortrix .

~ }
;?‘ > Cole oolfa f1n

H }

\

AV RL Y
/ /
{

A

w4 o

SO -

1 I ] ] X - { N
0[5"/53'” Y| T},f clay to Sady <l f

section length:

A
W
J/ ‘

vy e

55¢>

depth range in core: T -~

cm

Observer {+ 1 Sy, J —




Graphic Lithology

Cruise:

\<M1]- 0%

PA
Core: !

- Section: _

(A1 W

LITHOLOGY

GRAPHIC
SEDIMENT

STRUCTURE

Remarks

2011/0" /09

)

LITHOLOGIC DESCRIPTION

50—

60 —

70—

80 —

90 —

100 —
(cm)

{

Stcaln

]
{

/ orownicl, .

3 Core,

‘ N et <) M {_A
Oxl\r e - Do S '// {

Y

So b y

4

, ;
h / W
/
J
,I
{
OF
L~
|}
| I 1
Py N
DO

/

. K { ,
‘ i . : ' K{ -
i 20
section length: 35
i R 79
depth range in core: 0 2X om

Observer [ « (O"»' 17 \altea




Graphic Lithology

& Section: — (AW

50 —

60 —

70—

80—

90 —

100 —
(cm)

witly  pUrrouy

> L 20l1 /o /10
O X
O (o) z 2D (hd
T =1 w O Remarks
o O S O —
sE | a2 | S
O3 '('})J 5 LITHOLOGIC DESCRIPTION
i =l ~ e O—? & <£l.:i'\'\;/;_ Sjeﬁ{ii’-"{‘(g\;‘l;; nfere, 'p(om,('-({ P 1o '(L?C
) " a Worl': hall b., y o S
- o ; 75N/ 2 9356 S?’ !C\/?g, Nald LQ.PL)(C&{ £7/\ VOIY*C’TW!&V\
0 LA~ au.py ) ”“)N)«Vn
10 = “ r? = E\} z_') Lirgia/s .
4 P (S 672 9 Worm carcase
: 11 _
20 — 1/ frowss
NS
INES
30 —
E ¢\1 /
o5 2 WSTY2| .
505 S5 I 3\4\‘7\ Core ‘1 yftom

s { |
‘T.’J (A ':/,:) (.(T. 4 "‘/,'."

(Al / R

acle

(<
S
{

_/

section length:

36,5

depth range in core: O "'Bg)‘t; cm

Observer: [ (omi yanma




Graphic Lithology
‘1\( | | -0 :',;‘

Cruise:

Core:

02 Section: 21

AW

GRAPHIC

LITHOLOGY
SEDIMENT
STRUCTURE

200) /0T /08

Remarks

LITHOLOGIC DESCRIPTION

10 T

20—

30 —

40 —

50 —

60 —

70—

80—

90 —

100 —
(cm)

| saud:

256G Yl

werfrix:

5% 2/2

0-t2 D.H’L c’m’wm’f Coars

0 ’),q )/ - &% ‘z waTr

Squ ‘ (Sor

(0 SGection botou
Thic Cordic, \ . X v ¢
This SeCiion U0 néavily L[’ stuy ved

Y \

Viodrléo Iy [? A ( i
Cortaw nates, dayiv qQ Low | - sow

g r
30 et . 3 | v
G O pibe avd QubSegaent pugning -
0 _ d
ont Frow '\-,Tw.(".:,‘,-\v‘ 1hne ‘f'q}\‘.

1 1 I
tn ) , . / L
Blaclc Cogirse. Cand WiTih

oltue~blac Sa f‘)/ ~Silt matrix

section length:

l OC A

depthrangeincore: ()~ [y om

Observer:




7. Acknowledgment
We would like to thank Captain and his ship crews of KAIYO for excellent operations. We especially
thank Ken Yastu for treating logistic issues of our cruise, and other persons who support our cruise in

various aspects in Marine Technology and Engineering Center.

8. Notice on Using

Notice on using: Insert the following notice to users regarding the data and samples obtained.

This cruise report is a preliminary documentation as of the end of the cruise.

This report may not be corrected even if changes on contents (i.e. taxonomic classifications) may
be found after its publication. This report may also be changed without notice. Data on this cruise
report may be raw or unprocessed. If you are going to use or refer to the data written on this
report, please ask the Chief Scientist for latest information.

Users of data or results on this cruise report are requested to submit their results to the Data

Management Group of JAMSTEC.




	KY11-08 “Cruise Report”

	Contents
	1. Cruise Information
	2. Researchers
	3. Background
	3.1. Objectives
	3.2. Site selection

	4. Methods, Instruments
	4.1.General description of the new sampling System
	4.2.Procedure of deploying the new system

	5. Operations
	6. Results
	6.1. Summary of the new system behavior
	6.2 Coring points
	6.3. Summary of core
	6.4. Tension record of winch wire during operation
	6.5. Result of measures of acceleration and tilting of a new system
	6.6. Core photo and of L*, a*, and b*, and vane shear strength of multiple corer
	6.7. Magnetic susceptibility
	6.8 Core description

	7. Acknowledgment
	8. Notice on Using



