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Siliceous and calcareous deep-sea core sediments were collected by a multiple corer from the KODOS
(Korea Deep Ocean Study) area, northeast equatorial Pacific, to compare vane shear strengths measured by
two different apparatuses and in different places of on-board and on-land laboratories. The apparatuses were
1) a hand-held vane with four blades of 2.0 X 2.0 ¢m, and 2) a motorized shear vane system with four blades
of 1.0 x0.88 attached on a rotational viscometer. Depth profiles of shear strengths of core samples deter-
mined by the apparatuses do not show any consistentdifference. Also, there is no consistent difference
between shear strength values measuared on-board and on-land laboratories after storing the core samples for
three months in a cold room by a motorized shear vane system. However, there are considerable differences
between depth profiles of shear strengths measured at four different points (holes) of a core sample. More-
over, significant differences among the profiles of different tube samples from a multiple corer within a sam-
pling station were observed. Heterogeneity in physical properties of each depth and sediment column,
possibly due to bioturbation and bottom current flows, is likely responsible for the differences in the geo-
technical properties.
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Fig. 2. Positions of vane shear testing holes in a core section.
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core inside diameter (10 cm)
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Fig. 3. A chart of shear strength mea-
sured by motorized vane vs. measuring
time. Note maximum and residual shear

strengths marked in the figure.

Table 1. Apparatuses for the measurement of vane shear strength in marine sediments, rotation speeds (shear rates), and their users

No.  Apparatus User and Reference Vane Size (DxH, cm) Rotation Rate (°/min)
1 Diver-held vane shear apparatus Dill and Moore, 1965 1.91x1.91 -
2 Lockheed hand-held vane Simson et al., 1977 2.50%2.50 approximately 180
3 Potable hand-held vane OTsurusaki & Hirota, 1977 D: 2.00x4.00 @: 720
@Lee et al., 1987 @: 2.00x4.00 @: 60
4 Miniature hand vane Chassefiere & Monaco, 1987 unknown approximately 6
5 Pilcon hand vane tester Chassefiere & Monaco, 1987 unknown approximately 6
6 Diversified Marine Corporation{D.M.C.)  Simson et al., 1977 1.25x1.25 48
motorized vane system
7 Motorized miniature vane shear ASTM, 1980 1.27x1.27 60~90
a. calibrated spring units 1.27x2.54
b. electrical torque transducer 2.54%2.54
8  Wykeham-Farrance motorized @ Kravitz, 1970 @: 1.301.90 0,2,®,1:6
vane-shear apparatus @ Monney, 1974 @, ®: 1.25x1.25 ©:23
@ Johnson er al., 1977 3: 2.50x2.50 ©,®:60
@ Keller and Lambert, 1979 @, @: unknown @: 90
® Lambert ef al., 1980 ®), D 1.27x1.27 ®: 1,90
® Busch and Keller, 1981 ®,@: 1.27x2.54 @: 70
@ Reasoner & Hein, 1984 ®: 1.20x1.90
® Hein, 1985
® Lambert et al., 1985
@ Chassefiere & Monaco, 1987
9 U. S. Naval Civil Engineering @ Inderbitzen, 1970 @: unknown D,@:6.0
Laboratory(NCEL) miniature @ Lee, 1971 ©,®: 1.27x1.27 @: 83.0
vane shear device @ Rocker, 1972 @ 1.04x1.27 @: 8.3
@ Noorany, 1985 @: 1.27x2.54 @: 60,90
@: 2.54x2.54
10 Motorized vane with electronic torque cell Baraza et al., 1990 1.27x1.27 90
11 Haake motorized shear vane Simson et al., 1977 1.00x1.00 360
12 Unknown vane-shear apparatus ( Bennett and Keller, 1970 @: 1.48x1.48 (D: unknown
@ Bachan et al., 1972 ®,®: 1.27x1.27 @: 12

@ Perlow et al., 1977
@ Baraza ef al., 1992

@: 1.30x2.54

@: approximately 80
@: approximately 90
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Fig. 4. Depth profiles of shear strength measured on board by hand-held vane and motorized vane. MV: motorized vane; Sta.: station.
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Depth (cm)

30 1 —_e— On Board (core 1) 1 _e— OnBoard (core 1) Fi .
1 1 ig. 6. Depth profiles of shear strength
- :2 tzg Egg:: 2 Eg:: 123 ] :n tag (core g’ :O:e ;; measured on board and in laboratory
35 : ' 1 n Lab. (core 2, hole using motorized vane in KODOS cores.

Profiles measured in different places do

(A) Station 98-2-N6 (B) Station 98-2-G6 not show any consistent variation.
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Shear Strength (kPa) Shear Strength (kPa) Shear Strength (kPa)
0 5 10 15 20 0 5 10 15 0 5 10 15
0 ] P Y PR R AU R S S . P R T S T ] " e PR S
5 | ] h
10 ] ] ]
§ 159 : :
£ ] ]
F 20 ] b
O ] ] ]
] ] ]
25 1 —o— Hole 1 1 —o— Hole 1 1 —o— Hole 1
1 g Hole 2 | —o— Hole 2 | —v— Hole 2
30 1 g} Hole 3 { —o— Hole 3 ] —p— Hole 3
1 —o— Hole 4 1 —o— Hole 4 71 —o— Hole 4
35 ]

(A) Station 97-2-5

(B) Station 97-2-15

(C) Station 97-2-23

Fig. 7. Depth profiles of shear strengths measured at four different holes from a core using motorized vane in laboratory. Note the gap

between the profiles from different holes in a core.

(A) Station 87-2-5

(B) Station 97-2-15

(C) Station 97-2-23

[ [

;'“R} ;10
E"'SO ;..,..30
: (cm)

(cm)

Fig. 8. Photographs showing the highly
bioturbated core samples from the
KODOS area. Note the scattered biotur-
bation traces in all cores, calcareous
layer at the bright side of 15 cm depth
in station 97-2-5, a burrow hole at the
left side of about 13 cm depth in station
97-2-15, and another hole at the right
side of about 6 cm depth in station 97-
2-23. The upper surfaces of the cores
were disturbed during the removal
ofmanganese nodules and measuring
vane shear strengths.
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Fig. 9. A relationship between residual and maximum shear streng-
ths in sediments from the KODOS area. Scattered data marked in the
figure are likely due to the different sediment facies from surround-
ing sediments in a core (see text).
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