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PREFACE

'This report is the first presentation of the physical

pProperties data from the cores obtained during Hudson Cruise
87028, which surveyed areas of Hudson Bay in August 1987. all
of the data collected on board is included.

A short comment on each core is included, noting the most
interesting features of the cores and the physical properties
data, and including some initial interpretation. However,
there is substantial work still to be done in the
interpretation of this data. 1In many cases more data will be
needed. This compilation is intended as ‘a starting point
and hopefully will assist others currently working on the
sedimentological data with their interpretations.

SHIPBOARD PHYSICAL PROPERTIES PROGRAM

Cores were collected on the CSS Hudson during Cruise 87-028
using the AGC wide-barrel (4-inch diameter) piston corer. In
general, the coring program went well, with good quality cores
recovered. A list of the cores that were studied in the
physical properties program, with the sample number and type of
core retrieved at the site, are given in Table 1. Figure 1
shows a sketch of Hudson Bay with the approximate core
locations.

TABLE 1. Cores Studied for Physical Properties Program

Number Type of Core
001 piston and trigger weight
004 piston and trigger weight
015 piston and trigger weight
029 gravity e
035 gravity
043 piston and trigger weight
047 piston and trigger weight
048 piston and trigger weight
050 trigger weight
068 piston and trigger weight
069 piston and trigger weight
070 piston and trigger weight
071 trigger weight
074 piston and trigger weight

090 piston and trigger weight
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FIGURE 1 - Hudson 87028 Core Locations




The cores were cut into 1.5 m sections in the forward lab,
where the ends were capped, taped, and sealed with beeswax.
The cores were then carried to the cold storage locker, where
they were stored upright until split. All cores collected on
87-028, were split onboard, with a full suite of geotechnical
tests performed along with the standard description and
photography. Core 090, obtained the final night of the
cruise, was stored for three weeks and then split onboard at
the beginning of another cruise.

The core liners were cut using the AGC mounted router. Meter
tape was placed along both halves of the cores, Lo assist in
identifying downcore depth for subsampling and description.
The sediment was then split using piano wire or the electric
knife, depending on the tyre of material encountered.

Once split, the archive half was photographed and described.
The working half was immediately covered with plastic film to
prevent moisture loss. .Physical properties testing was
performed on the working half. Dalhousie University'‘s Digital
Sound Velocimeter was used to measure vertical and horizontal
velocities at intervals of approximately 20 cm. Vane shear
measurements were performed in the area between velocimeter
sample sites, also at an interval of approximately 20 cm.

Once the undisturbed tests were completed, the working half of
the core was subsampled for analysis to be performed at a
later date. Bulk density samples (approximately 10 cc) were
extracted from the core at the velocimeter sites. Apart from
obtaining values of bulk density, sampling at these sites also
allows a closer look for any causes of apparent anomalies in
the velocimeter data (eg. shells, rocks, sand patches) which
may not be apparent on the split surface of the core half.

Subsamples were alsoc taken regularly in all cores (at intervals
of approximately 40 cm) for forams and other microfossils.




SAMPLING AND TESTING METHODS

Samples for water content, bulk density, and salinity were
processed at Bedford Institute of Oceanography. In the bulk
density analysis, sample volumes were obtained using the
AGC’s penta-pycnometer. Bulk density is calculated as the
ratio of wet mass/wet volume.

Samples were dried in a 110°C oven for 24 hours in the water
content determinations. Water content was calculated as a
percentage of the dry weight of the sample. A correction for
the salt content was applied in calculating the water content
values.  Noorany’s (1984) equation for fluid content was used
to make this correction. :

Small subsamples were placed in a centrifuge to obtain pore
water samples to be used in determination of salinity.
Salinity was measured using a refraction meter.

Vane shear tests were performed using the AGC computer-driven
motorized miniature vane shear device, a meodification of a
Wykham-Farrance device. A 1.27-cm vane was rotated at a rate
of 609/minute. After a value of peak undrained strength was
obtained, the vane was rotated to remould the sample, and the
tést was run again to obtain a value of remoulded strength.

Acoustic velocities were measured using Dalhousie University
Department of Oceanography’s Digital Sound Velocimeter. This
device measures the speed of compressional waves by
determining the time of transit of a signal between two
rigidly fixed peizoelectric transducers embedded in the
sediment core. Velocities were measured in both the
longitudinal (parallel to the core axis) and transverse
(perpendicular to the core axis) directions. All values of
velocity are corrected to temperatures corresponding to those
measured or assumed for the sediment in situ. The
temperatures used are given with the tables of velocity

data for each core. They are also corrected for downcore
variations in porosity and salinity.

H
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RESULTS

In general, the results obtained in the physical properties
study were excellent. The measured properties show good
correlation with lithology. The data is presented in both
tabular and plot form. The plots all have a vertical axis
scale of one inch equal to one meter of depth, and horizontal
scales are kept the same for each property measured, to allow
easy comparison between cores. '

87028-001

Core 001 is located in Evans Strait, in north Hudson Bay, as
shown in Figure 1. Water centent, bulk density, salinity, and
vane strength data for Piston Core 001 are given in Table 2.
Figure 1 shows downcore plots of water content, vane strength,
and salinity. A similar table and plots are given in Table 3
and Figure 2 for Trigger Weight Core 001. Table 4 gives the
velocity data for Piston Core 001. Figure 3 shows a lithology
sketch and downcore plots of bulk density and velocity for
Piston Core 00l1. Figure 4 shows a lithology sketch and plot
of bulk density for Trigger Weight Core 001. :

Examination of the descriptions and the physical properties
data for the piston and trigger weight .core indicates that the
pPiston core did not sample at least the upper meter of
sediment. The water contents in the trigger weight core are
all greater that 80%, down to a depth of 1.08 m, while the
water content value at 0.22 m in the piston core is the only

one greater than 80%. The value at 0.40 m drops shows a sharp
drop to 30.9%.

The bulk density data shows similar behavior, with all the
trigger weight values less than 1.6 g/cc down to a measured
depth of 1.08 m, and the values in the piston core jumping to
2.00 g/cc at 0.40 m.

The sudden change in the physical properties profiles °
corresponds to the change in lithology at 0.27 m from an olive
gray bioturbated mud to a gray mud with thin laminations. The
reddish brown silty mud between 3.7 and 4.6 m depth appears to
have a higher water content and corresponding lower bulk
density and velocities than the overlying and underlying dark
gray clay. Grain size tests are expected to verify the
differences in the layers, but it is possible that the clay
sequences are draining into the more permeable siltier layer,
thus altering the usual consolidation behavior. The sharp
change in measured physical properties parameters at 5.6 m
corresponds to the occurrence of the pebbly diamict that is
present to the end of the core.




TABLE 2 -'PhysicalfPrbperties for Piston Core 87028-001

Subbottom Water Bulk " Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) . (kPa)
i 0.19 %k % %k LA x5 * % 2.6 * % % %
0.22 88.3 1.55 : 33 * %%k *k k%
- 0.40 30.9 - 2.00 33 . 7.0 0.0
) 0.58 24.8 . 2..09 33 11.3 1.0
§ 0.91 39.0 1.92 , 32 3.4 0.0
" 1.88 34.8 1.94 32 *kdede Yo de %
2.01 de Je ok o do de J % e % 5'0 Q,l
z 2.08 33.3 1.97 32 % % % % Je e de v
- 2.20 sk e v ek * % 1.7 1.1
2.38 37.3 1.94 32 % e d % % de ok de
7l 2.50 % d % & | kkkk * % 5.2 0.7
2.68 38.4 . 1.92 32 dede % k- C kkkk
2‘80 J¢ Je Je de- ’ J Je Jo do % Je 5.9 0.0
3 2.88 31.2 . 1.97 32 * dk ks * %k &
g 3.02 % %% % - ded k% % % 5.0 0.3
3.08 32.6 l.96 32 ket ke % % % %
3.20 % e Yo do % v % Jo % J 4.3 1.4
3.28 . 32.2 » 1.98 32 e e de de- dekdk
3.49 30.4 2.00 32 kg Kk e dd %
3_60 % de % K- Je e e fo: %* Y- __6.0 O.l
3.68 37.9 1.89 32 Fede e e Je de o de
3.81 42.6 1.85 32 6.0 - 0.0
4,00 ¥ % % %k % % de %k e e 6_3 0.4
4.48 40.2 1.88 31 % J de * % % %
4.60 %* dode % % e Jo Je % % 8.1 2.6
4.69 29.0 2.00 32 Lk e de ke ok
i 4.96 32.4 1.96 32 % e e e % % % %
! 5.05 Fode % ' % dede ke * % 5.0 0.4
5.11 46.2 1.82 31 e ok e %% k%
5.22 *kkd e e e e %* % 8.6 0.6
5.29 42.6 1.86 31 % dede e e J %
5.48 30.2 1.99 32 F* vk | Yo de & %
5.67 14.3 2.29 32 % % % J- % % o d
5.97 22.2 2.14 31 % e d- % de d
6.09 e 4 Je de e % % e %% 5.7 d de ke
6.16 d e Je % v ke de de- J Je 6.3 0.6
6.56 17.0 2.24 30 Fdek ke *dd %
6.69 e Je Je Je Je Je de Je- %* % 8.2 3.3

Y 7.01 16.3 : 2.25 32 do ke k% *kkk




Hudson 87028 — PCO0O01
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Hudson 87028
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FIGURE 3 - Water Content, Vane Strength, Salinity for TwWcCoo01

TABLE 3 - Physical Properties for Trigger Core 87028-001

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content. Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.13 85.3 1.57 35 7.9 1.1
0.40 87.2 1.56 34 3.2 0.1
0.85 92.3 1.52 34 2.7 0.0
1.08 92.6 1.53 34 4.0 0.0




TABLE 4 - Velocity Data for Piston Core 87028-001

Reference temperature used = 2.4 deg C

Depth Corrected Velocity (m/s)
(m) Longitudinal Transverse
1.90 1549. 1548.
2.10 1568. 1577.
2.40 1543. 1589,
2.79 1539. 1534.
2.90 1573. 1592.
3.10 1566. 1594.
3.30 1584. 1576.
3.51 1614. 1611.
3.70 1538. 1548.
3.90 1526. 1525,
4.08 1543. 1541.
4.50 1553, 1519.
4.70 1607. 1612.
4.97 1627. 1626.
5.13 1533. 1590.
5.30 1606. 1566.
5.50 1683. - 1684.
5.70 1852. 1874.
5.99 1725. 1838.
6.57 1847. 1895.
6.90 1761. 1689.
7.01 1866. 1854.
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. 87028-004

Core 004 is located very near Core 001, in Evans Strait, in
north Hudson Bay, as shown in Figure 1. Physical properties
data is presented in Tables 5 and 6 for Piston Core 004 and
Trigger Weight Core 004, respectively. The velocity data for
Piston Core 004 is presented in Table 7. It is evident from
the description (Figures 8 and 9) and the water content data
(Figures 6 and 7) and the bulk density data (Figures 8 and 9)
that at least one meter of sediment is missing from the top of
the piston core. The piston core liner was imploded from
approximately 1.30 to 2.50 m, and no physical properties
testing was performed in the disturbed sediments in this
interval. As at Site 001, the diamict beginning at 3.28 m in
Piston Core 004 results in a sharp drop in water content and
sharp increases in bulk density and velocity.

The bulk density and velocity profiles from Piston Core 001
(Figure 4) and Piston Core 004 (Figure 8) compare favorably,
as do the water content profiles shown in Figures 2 and s.
Unfortunately, the disturbance in Core 004 does not allow
comparison of the interval from 1.30 to 2.50 m in Core 004.
However, below this interval, the steady increase in bulk
density to a value of 2.3 g/cc just below the boundary between
overlying laminated clay and silts and underlying massive
diamict occurs identically in 'both cores.

The high value of 2.3 g/cc is occurs at 5.67 m--in Core 001 and
at 3.29 m in Core 004. The other data verifies that the top
of Piston Core 004 corresponds approximately to Piston Core
001 at 2.4 m. The question arises as to whether this is the
result of the upper sediment sequences at Core Site 004 not
being sampled by the piston corer, or whether the difference
represents an actual difference between the sediment sequences
at the two core sites. A study of the seismic data may help
in clarifying this discrepancy. '

The difference in salinity between the two cores are not
easily explained. The values obtained for salinity in Piston
Core 004 are lower over several intervals than those measured
in the same sediments in Core 001. This is particularly
evident in the samples taken at 2.60, 2.85, and 3.10 m in Core
004, where the salinities were measured to be 28 parts per
thousand, as compared to values of 31 or 32 parts per

thousand in what appear to be the corresponding sediments
between 5.00 and 5.50 m in Piston Core 001. This indicates
some fresh water input in Core 004, but it is difficult to say
whether this is a real phenomenon, or whether it is the result
of some coring or sampling irregularity.
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- TABLE 5 - Physical Properties for Piston Core 87028-004

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (3 dry wt) (g/cc) 1000) (kPa) (kPa)
0.45 40.4 . 1.88 32 4.0 0.3
0.64 36.2 1.93 32 3.2 0.0
0.89 36.3 1.91 31 4.2 0.9
1.07 30.1 2..00 30 4..0 B4
1.15 34.6 1.95 32 7.1 0.1
1.29 de e % Je d e d b * % 5.2 0.0
2.60 50.2 1.78 28 % dk ke % e J
2.74 Je e % J % % Je % * % 9.0 0.9
2.85 38.9 1.88 28 % %k ke EE LT
3.00 e de b % % d % % % 5.9 0.6
3.10 30.1 . 2.00 28 kdkdek * % % %
3.29 14.4 ‘. 2.30 30 Fok ek % % e %
3.41 20.3 2.18 30 * %k kg % % ok
3.50 kkkdk e e % - * % 8.0 0.0
3.59 16.3 ‘ 2.10 31 dede k% * % % %
3.76 % Je Je - % % Jo de: Jede 10.9 0.3
4.02 20.3 2.18 29 * ok ok i
4,23 22.3 2.12. 28 *dx K % de J %
4.40 % Je Je % % v Je & % % 8.6 0.1
4.50 16.7 2.22 28 Fedede ke %k ke
4.62 % de v e dedede- d v 7.9 0.1
4'0 72 18.1 2.20 29 **** ****

5.13 14.0 2.32 27 % g de ke F e dek
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Hudson 87028 — TWCO004
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FIGURE 7 - Water Content, Vane Strength, salinity for TwCO04

TABLE 6 - Physical Properties for Trigger Core 87028-004

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.21 75.2 1.61 34 6.7 0.0
0.48 95.4 1.53 34 3.6 0.0
0.68 86.8 1.54 34 6.6 0.9
0.89 88.3 1.54 34 4.2 0.0




TABLE 7 = Velocity Data for Piston Core 87028-004

Reference temperature used =

2.4 deg C

Depth

ected Velocity (m/s)

Cor
(m) Longitudinal Transverse
0.25 1619. 1622.
0.79 1537. 1515.
1.23 1512. 1552.
2.62 1532. 1565.
2.87 1607. 1513.
3.11 1677, 1631.
3.42 1785. 1786..
3.60 1757. 1830.
4.03 1748. 1805,
4.25 1675. 1737.
4.50 1837.. 1868.
4.75 1764. 1806.
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87028-015

Core Site 015 is located in north Hudscn Bay, as shown in
Figure 1. Figures 10 and 11 show water content, vane strength,
and salinity profiles for Piston Core 015 and Trigger Weight
Core 015, respectively. This data is also presented in Tables
8 and 9,, respectively. Figure 12 and 13 show a lithology
sketch and bulk density and velocity profiles for Piston Core
015 and Trigger Weight Core 015, respectively, with the
velocity data also presented in Table 10 and Table 11.

As with Cores 001 and 004, it is obvious that Piston Core 015
‘did not collect some of the upper sediment. Projections of the
water content and bulk density profiles (assuming a
straight-line trend) for the trigger weight core indicate that
1.5 m or more are missing from the top of the piston core.

The physical properties in Piston Core 015 are comparable in
magnitude with those observed in the coarse diamict of Cores
00l and 004. The velocities in Piston Core 015 are even
slightly higher, ranging from 1905 to 2030 m/s. The high bulk
densities and velocities and low water contents in the
relatively fine grained sediments in the piston core imply
some consolidatiocn (loading) of these sediments.
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- Hudson 87028 - PCO15
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TABLE 8 ~ Physical Properties for Piston Core 87028-015

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.42 14.7 2.28 33 *kk ok PR,
0.45 * % de ke % % & k- * % 12.0 0.0
0.61 14.4 2.30 34 % e % % % de ek
0.82 ded ke %k e ok v % * % i8.6 0.3
1.05 14.1 2.31 * %k %% % K * %%k
1.21 % do ke K % %k % % * % 11.2 0.6
1.30 13.9 2.29 34 * % % % * %k Kk
1.43 Je Kk % % ¥ % & X % 12.3 0.0

D D D ) < SRS S A ) D I T T TS D D D e D D S S D D et S S
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Hudson 87028 — TWCO15
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TABLE 9 - Physical Properties for Trigger Core 87028-015
Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.19 106.0 1.48 34 3.4 0.1
0.63 78.3 1.58 33 2.6 1.3
0.92 61.4 1.69 34 2.4 0.6
1.10 49.6 1.80 34 4.2 0.0
1.24 30.1 34 * %k % * % % %

—— — o

2.02

At S W . it S - " —— it -
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Hudson 87028 - PCO15
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TABLE 10 - Velocity Data for Piston Core 87028-015

Reference temperature use = 2.8 deg C ’

Depth corrected Velocity (m/s)
(m) Longitudinal Transverse
0.63 1943, -1905.
1.07 1921. 1945,

1.32 2030. % 3 %k de
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TABLE 11 - Velocity Data for Trigger Core 87028-015

Reference temperature used = 2.8 deg C
Depth Corrected Velocityv (m/s)
(m) Longitudinal Transverse
0.16 1455. 1461.
0.71 1461. 1458.
1.11 1531.

1502.
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Core Site 029 is located slightly southwest of Core Site 015,

as shown in Figure 1. The phy
Gravity Core 029 are presented
14 and 15. The water contents
this study. The bulk density
0.55 m, corresponding to a dec
same depth. There is a gradua
approximately 0.90 m. Near th

sical properties data for
in Table 12 and 13 and Figures
are the highest observed in
profile increases quickly below
rease in water content at the
1l change to brown clay at
e bottom of the core (0.58 m)

there is a gray brown sandy mud with Some granules and

pebbles. Again, a difference

in loading and consolidation

Ccanditions likely causes the differences observed in physical

Properties in the stiffer sedi

ments below 0.55 m.
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TABLE 12 - Physical Properties for Gravity Core 87028-029

Subbottom

Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.13 113.4 1.48 34 4.9 1.3
0.24 115.6 1.47 34 *dedek ek de
0.35 % Je Jo do de Je Je e % %% 3.0 1.9
0.55 120.4 l.46 34 3.3 0.1
0.75 101.0 1.52 34 2.8 0.6
0.90 73.5 1.64 34 3.9 1.3
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Hudson 87028 - GCO029
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TABLE 13 = Velocity Data for Gravity Core 87028-029

Reference temperature used = 2.8 deg C

Depth corrected Velocitvy (m/s)
(m). Longitudinal Transverse
0.34 1447. 1445.

0.90 1471. l466.
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87028-035

in Figure 1. Profiles of the physical properties data for
Gravity Core 035 are shown in Figures 16 and 17, with the data
also presented in Tables 14 and 15.

Gravity Core 035 is located south of Core Site 015, as 'shown

The bulk density values near the surface appear to be high in
comparison to those in the surface sediments in cother cores,
in which bulk densities greater than 1.8 g/cc were generally
not reached until approximately one meter depth. The water
content data shows the sane trend, being lower than values
usually cobtained near the surface. This may indicate that the
corer did not sample some of the upper sediments, or, that in
this area, the soft unconsolidated sediment cover is not as
thick.

In general, the trends in physical properties in Gravity Core
035 can be seen to reflect the lithology. For example, the
thin sandy layer between 0.13 and 0.22 m results in a higher
bulk density and velocdity at 0.19 m. The spike in the
velocity profile at 0.68 m was caused by the presence of a
limestone pebble in the path of the transducer.
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Hudson 87028 - GC035
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TABLE 14 - Physical Properties for Gravity Core 87028-03S
Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.08 42.3 1.86 33 % ek d % % o %
0.19 35.0 1.96 34 * % dede d kg
0.29 38.7 1.92 35 % e % - d* k%
0.41 %* % % % de Jo e Je- %% 4.4 0.0
0.48 34.6 1.96 34 F* ke ke % ded
0.59 de de e de: %% % e * % 2.9 2.0
0.67 24.2 2.10 36 e % d d de
0.77 e do de % %* % % % % %- 2.0 1.7
0.84 25.2 2.09 . 35 % sk ¥ ek %
1.10 23.0 2.13 36 o de ok e odede Sk
1.22 e e Je J % % o ) 5.6 0.1
1.29 24.0 2.11 36 % dede ke * % k%
1.40 %% Jdo o % % de % % % 3.6 0.0
1.50 22.2 2.12 36 kxR % e % d
1.74 * % % % v % ke % % % 8.2 0.0
1.81 20.0 2.18 36 % % doJ %k dek
1.91 % d % % kdk gk k% 8.0 0.1
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TABLE 15 - Velocity Data for Gravity Core 87028-035S

Reference temperature used = 2.8 deg C

Depth Corrected Velocit m/s
(m) Longitudinal Transverse
0.11 1541. 1569,
0.21 1639. 1623.
0.31 1562. 1586.
0.50 1581. 1593.
0.68 1947. 2108.
0.85 1674. 1661.
1.11 1745. 1744.
1.30 1681. 1681.
1.51 1814. 1975.
1.82 1752. 1748.




87028~043

Core Site 043 is located at the mouth of Great Whale River, as
shown in Figure 1. Tables 16 and 17 present the physical
properties data for Piston Core 043 and Trigger Weight Core
043, respectively, with profiles of water content, vane
strength, and salinity data for each core shown in Figures 18
and 19. The velocity data for Piston Core 043 is given in
Table 18, and shown in Figure 20, along with bulk density and
lithology. Figure 21 shows a lithology sketch and bulk
density profile for Trigger Weight Core 043.

The core consists of uniform, bioturbated olive gray, slightly
silty clay down to approximately 2 m, and this is reflected in
‘the physical properties profiles over this interval. One
point of interest is the slightly higher bulk density and
lower water ceontent measured near the surface in Piston Core
043. The expected trend in a normally consolidating sequence
is of increasing bulk density and decreasing water content
with increasing depth, and indeed, this is the trend observed
between approximately 1 m and 3.3 m. However, the trend
observed in the sediments above I m in the piston core may
indicate that the soft upper sediments have been compacted in
the coring process, thus altering their expected profiles.

The vane strength measurement in a heavily bioturbated zone at
1.43 m resulted in a much higher peak strength than in
surrounding sediments. Some variation in the. profiles A
between 2 and 3 m is likely caused by the slightly different
grain sizes and constituents of the alternating layers in this
interval. There is an apparent shift in the profiles that
occurs at approximately 3.75 m and continues to the bottom of
the core, likely reflecting a more consolidated sequence.

30




TABLE 16 = Physinal‘?rbperties"fdrf?istan Core 87028-043

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.18 81.0 1.60 33 %* % % % d & do %
0.27 %* % de % % % % % s % 6.7 O_Q
0.32 89.5 1.56 33 *kdek deke e ke
0‘38 ek e s Jo e sde e = B..0 D.0
0.45 91l.5 1.54 33 % dodk gk T kkkk
0.55 : e e v % e de o de %* % 6_0 0‘0
0.63 94.1 1.54 33 ddkdde %* % g%
0.79 % de d % % % Jde Yo Jede- . 3.7 0.1
0.86 102.5 1.51 . 34 *d kK % % % %
0.96 : %k k% *kkk * % 4.9 1.0
1.403 96.5 . 1.33 34 % Je o k- * Rk
1.13 Je Yo & J - J Je % % Je de 6.3 1_3
1.25 - 104.4 1.50 34 %* % k% d ke kg
1.28 %o % J% % - % % % % do %k 5.3 2.6
1.34 97.7  1.83 33 ddkded do e e %
1.43 % J % J Je % ke Y %* Je 10.9 . 3.7
l1.49 95.2 l1.54 34 Jed %o Je Jo e de %

. 1.57 kdekk %* dkdk % e 6.7 .0
1.63 395.6 1.53 33 % J % % % Jek
1.77 Je e % k- % JJde - s de- . 7.9 0.3
1.88 84.1 - 1.58 33 * % e e ek s
1.98 %* % do % o Je e Je: Je Jde- 9.0 0.6
2.02 63.7 1.70 34 e e % Je Je de %
' 2.25 89.2 1.57 33 - kdkdkk gk K
2.33 Yo v Yo d o de ek % % 6.9 0‘0
2.39 99.6 1.53 32 %k d Je d de de
2.54 81.6 1.58 32 *ddd ‘ dede k%
2.66 e % % % e g de e %% 8.7 0.0
2.70 57.2 1.73 32 *dk % Je ek

;; ’ 2,76 % Je-d Jo- % Yo do b Jo.de: lot4, Oql
5 2.85 73.9 1.63 32 kR "k
3.00 74.5 1.63 32 % e de de- de ok
3.30 64.3 1.68 33 dodek & % %k J
3.50 51.4 1.78 33 do dek k- % de do %
3.82 29.2 2.02 33 *kkdk d%k dd
3,95 Jo de %k % dededo %* % 5,2 ' 004
4.07 27 .4 2.04 33 % de de o % de e
4.21 % % % % dedededk d % 4.4 1.9
4.29 ' 25.5 2.07 33 Fkd % d % %
4.52 30.9 2.01 34 6.0 0.4

4.78 30.4 2.02 34 * % % % % % % %

- -y ane -
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TABLE 17 - Physical Properties for Trigger Core 87028-043

Subbottom. Water Bulk  Salinity Peak Vane Res. Vane

Depth Content  Density (parts/  Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.11 84.6 1.58 33 % dkek ke *kk %
0.42 73.2 1.65 33 7.9 0.0
0.61 81.7 1.58 33 3.7 0.0
0.80 82.0 1.60 33 3.2 0.0
0.99 79.5 1.61 33 5.7 0.3
1.20 d e % % de % de % % 5.2 0.0
1.22 74.6 1.64 33 *k Kk Kk kk
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TABLE 18 - Velocity Data for Piston Core 87028-043

Reference temperature used = 3.9 deg C

Depth corrected Velocitvy (m/s)
(m) Longitudinal Transverse

© 0.20 1458. 1463.
0.46 A1453. 1454 .
0.86 1446, l449.
1.05 1447. 1451. )
1.21 l446. 14438.
1.35 1452. 1451.
1.50 1448. 1451.
1.64 1451. 1453.
1.90 1452. 1456.
2.07 1497. 1551.
2.25 1450. 1450.
2.41 1438. 1438.
2.55 1452, 1455,
2.85 1478. 1470.
3.00 1481. 1485.
3.16 1476. 1478.
3.31 1476. 1506.
3.53 1502.. 1521.
3.82 1628. 1637.
4.08 1579. 1708.
4.30 1618. 1678.
4.79 1617. 1632.
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Core Site 047 is also located at the mouth of Great Whale
River. Figures 22 and 24 and Tables 19 and 21 present the
physical properties data for Piston Core 047, Figures 23 and
25 and Table 20 present the data for Trigger Weight Core 047.

The most interesting feature of Piston Core 047 is the
presence of a zone, from 2.50 to 2.62 m, of completely
deformed clay, broken up into clasts and giving a "cottage
cheese" appearance. The clasts are subangular and range in
size from a few millimeters to 1:cm.  The original
laminations, as seen in overlying and underlying undeformed
Sequences, can be seen in this zone despite the disturbance.
This type of "cottage cheese'" texture has been seen in
clay-rich sediments that have frozen. Unfortunately, not much
data was obtained in this core, and no conclusions can be
drawn on the basis of the physical properties data.
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TABLE 19 - Physical Properties for Piston Core 87028-047

- o >

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth " Content Density (parts/ Strength Sﬁrength
(m) (% dry wt) (g/ce) 1000) (kPa) (kPa)
1.69 78.6 1.58 30 * dede o Fedek ke
1.89 65.2 1.66 31 6.9 2.6
1.97 d ke d kkkk % % 7.3 1.7
2.03 55.7 1.73 30 % d ok Sk % %
2.13 e % % % ke * % 9.2 2.7
2.21 79.6 1.59 30 % e d k- e
2.30 ek % % *kdd % % 5.9 0.4
2.38 101.9 1.50 31 %k % % % dd

73.9 1.61 30 F* ke kg % %k % %

2.55
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TABLE 20 - Physical Properties for Trigger Core 87028-047

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.19 59.0 1.71 31 5.7 0.1
0.40 65.6 1.67 32 5.6 0.3
0.60 67.2 1.67 32 5.7 1.1
0.80 69.7 1.65 32 7.8 0.0
1.00 69.5 1.63 32 5.0 0.3
1.19 77.8 1.60 32 5.0 0.0
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TABLE 21 - Velocity Data for Piston Core 87028-047

Reference temperature used =

3.9 deg C

Depth Corrected Velocity (m/s)
(m) Longitudinal Transverse
1.70 1452, 1469,
1.89 1477. 1485.
2.05 1518. 1542,
2.22 145s6. 1458,
2.38 1443. 1439.
2.54 1468. 1473.
2.70 1444. 1446.
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Core Site 048 is also located in the Great Whale River area,
in Manitounuk Sound. Figures 26 and 27 show downcore profiles
of water content, vane strength and salinity for Piston Core
048 and Trigger Weight Core 048, respectively. The data is
also presented in Tables 22 and 23. Table 24 presents the
velocity data for Piston Core 048, and Figure 28 shows a
lithology sketch, and bulk density and velocity profiles for

. the piston core. Lithology and bulk density profile for the

trigger weight core are shown in Figure 29.

The sediment in Trigger Weight Core 048 and in the upper meter
of Piston Core 048 is bioturbated olive gray silty clay, with
values of bulk density and water content comparable to those
found in similar sediments in Trigger Weight Core 047. The
base of this unit forms what appears to be load structures
into the massive gray silty clay between 1.05 and 1.20 m. The
top of this boundary is noted in a sharp drop in bulk density
to 1.52 g/cc from the values of 1.72 to 1.75 g/cc observed
through the overlying bioturbated sediment. There is also a
drop in shear strength and a sharp jump in water content

associated with this boundary.

From 1.22 to 1.69 m there are rhythmically laminated sequences
of gray clays and silty clays, accounting for'some variation
in the downcore profiles. Near the bottom of the core, the
bulk densities and velocities increase quickly, while the
water contents show a sharp drop. This type of change in the
properties has been seen in other cores just above the
occurrence of a diamict (till?).
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TABLE 22 -~ Physical Properties for Piston Core 87028-048

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.10 53.8 1.75 32 4.9 1.6
0.35 54.8 1.75 32 5.2 4.4
0.60 54.2 1.72 32 8.0 4.6
0.85 53.8 1.74 32 8.9 "2.3
0.98 _****’ ek Je d- %* %~ 6.6 2.6
1.05 96.1 1.52 32 Fdedkd % % de
1.18 % % J % ek de de J J 5.9 1.6
1.23 66.6 1.66 32 %k % % * % %
1.34 *kk% ge e de - * % 5.2 1.7
1.41 85.7 1.55 32 % d J * %k
1.65 74.5 1.62 32 %%k k % % % %
1.73 Jde % % % %* % % %o * % 6.7 1.4
1.78 47.6 1.78 31 *kkk * k%
1.90 % % de o % % % % % % 7.2 1.9
1.99 27 .4 2.04 32 % % % % *k kK
2.08 e Je Jdo de- % % % % % s 6.3 0.9
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TABLE 23 - Physical Properties for Trigger Core 87028-048

Subbottom

Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength 'St%ength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.03 59.6 1.72 34 %%k % * ek %
0.23 66.3 1.66 32 3.3 0.0
0.40 53.0 1.76 32 6.2 0.0
0.53 52.3 1.76 31 * % % % %k ok
0.66 59.2 1.72 32 5.3 0.7
0.80 58.3 1.71 31 5.9 0.6
0.92 55.8 1.74 32 4.3 1.4
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TABLE 24 -~ Velocity Data for Piston Core 87028-048

Reference temperature used = 3.9 deg C

Depth Corrected Velocitv (m/s)
(m) . Longitudinal Transverse
1.06 1476. 1464.
1.24 1453. 1450.
1.43 1448. 1454.
i1.66 1491. 148s6.
1.79 1540. 1524.

2.00 . le3s. lels.
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-water content and bulk densit

87028=-050

Core Site 050 was also located in Manitounuk Sound. There was
no recovery in the piston core. Figures 30 and 31 show

downcore profiles of the physical properties data, which is
also presented in Table 25.

The measurements were taken in olive

gray silty clay with
occasional reduction spots.

No notes were found on why the

Y values at 0.32 m are anomalies,
and the description did not provide any clues. The core
itself~should.be~examined‘again, and grain size tests may also
help in the determination. The vane strength measurement at
0.73 was taken in a layer of light gray clay clasts in a dark
gray matrix.
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TABLE 25 - Physical Properties for Trigger Core 87028-050

Subbottom Water Bulk  salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.20 57.4 1.73 32 5.3 2.9
0.32 44.7 1.83 32 % e % ek s de
0.37 58.8 1.72 32 3.3 1.0
0.53 56.8 1.72 32 % ke e e % e %
0.60 % % % % e Je % Je * J 8.3 4.0
0.73 e % %k % Kk % Je %* % 4.9 0.3
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Core Site 068 is located near the mouth of Great Whale River.
Tables 26 and 27 present the physical properties data for
Piston Core 068 and Trigger Weight Core 068, respectively,
with the data shown in Figures 32 and 33. Table 28 presents
the velocity data for Piston Core 068, with Figure 34 showing
a lithology sketch and downcore bulk density and velocity
profiles for Piston Core 068 and Figure 35 showing a

lithology sketch and bulk density profile for Trigger Weight
Core 068. ‘

The section between 2.80 and 3.60 m was heavily cracked during
splitting, and thus velocity and vane shear tests were not
performed. The entire core is described as a bioturbated
olive gray slightly silty clay. There was some horizontal
cracking from 4.60 m to the bottom of the core which was
attributed to gas. However, the received signal in the
velocity test is usually severely affected by gas in the
sediments, and this did not appear to happen here.

The physical properties profiles are relatively featureless.
The variations in shear strength may be the result of the
bioturbation. It was seen in Piston Core 043 that the
strengths in burrows and in more heavily bioturbated zones can
be different that those in the matrix.

In a normally consolidating sequence, as has been previously
‘discussed, the expected trends would be of decreasing water
content and increasing bulk density with increasing depth of
burial and subsequent consolidation. This is not observed in
the profiles for Piston Core 068, where the values remain
almost constant to the bottom of the core. This indicates
that the sediments may be underconsolidated, likely as the
result of the extremely high sedimentation rates expected at
this site.
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TABLE 26 - Physical Properties for Piston Core 87028-068

Subbcttom

Water

Bulk

Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.02 70.0 . 1.63 32 dede % % J %k % s
0.19 68.7 1.64 32 %k k * %k
0.30 sk k %k %% 5.4 0.0
0.10 e de g Jekde s dede 6.7 3.3
0.38 72.6 1.64 32 Jedede d gtk
0.50 4 Je Je Je e de % v %* % 6.3 0.4
0.58 69.2 1.66 32 ddede s ek %k %
0.70 % % % % Jode % do %* % 6.6 5.7
0.79 67.6 1.67 32 %k %* % % %
0.90 %* % % % %* % &k % % % 8.3 2.9
0.99 67.8 1.66 32 e de de de ¢ Je %
1.09 % Je Je J e % Je e %* de 7.2 0.4
1.18 67.7 1.67 32 % e de ke * %%k
1.40 % J *dded * 7.2 7.0
1.48 68.4 1.66 32 *k ke %o % %
1.60 % de e % % e d * % 7.9 2.7
1.68 639.3 l.66 32 *d ke *d Kk
1.80 Y v o Je Je-de % % %* % 7.7 0.1
1.89 67.2 1.66 32 dededede * % % %
2.00 * % % % dde ks ek -T7T.7 2.2
2.09 68.8 1.66 32 *ded K e de de %
2.20 & J Jo de % % % % % % 8.7 1.3
2.29 69.1 1.65 32 % e de e de %
2.40 % Je Je % % % % % e %o 8.4 0.1
2.49 67.2 1.67 32 % dede de e % d
2.60 Fhdek *kkk *% 8.7 0.0
2.67 66.7 1.65 32 %k de ke d d de s
3.33 70.3 1.64 32 Fdede s % dode %
3.55 68.9 1.65 32 dede k% % % de
3.77 69.1 1.64 32 %k ek
3.87 e e % * e e * & 12.7 3.0
3.95 69.7 1.63 32 e dede s % % e Je
4.085 de-de Je ko Je de % do- e v 10.4 0.9
4,12 67.2 1.66 32 % 3 do % % e de
4.29 %* % J % o dede de: e Je 9.6 2.6
4.40 e J Jo de- % Jed % % 10‘2 0.0
4.49 70.4 1.65 32 o o e % % e de
4.72 *okdkk ek *k 10.6 5.0
4.81 69.8 1.64 32 ek ke J % %k
4.90 *kkk ek d * % 11.4 0.0
4.96 72.6 1.62 32 % d ke ke * % % %
5.10 % % d % * gk * % 15.4 2.0
5.22 69.5 1.64 32 % % % % k%
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TABLE 26 - Physical Properties for Piston Core 87028-068

(continued)

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
5.31 s de e de ek sk 12.7 1.0
5.38 77.8 1.60 32 S dededede dedodede
5.48 ok dede ek ek 12.3 2.4
5.56 75.9 1.61 32 * g R d % g%
5.65 % kk *k kR * % 12.9 0.1
5.71 77.0 ' 1.60 32 dekkk *d k%
5.80 % % % % * % de * % 14.4 0.0

5.86 72.0 1.63 32 %k ok % %k d
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TABLE 27 - Physical Properties for Trigger Core 87028-063

FIGURE 33 - Water Content, Vane Strength, Salinity for TWCO6s

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.10 87.3 1.56 32 4.0 0.0
0.23 81.2 1.59 32 2.9 1.4
0.40 77.9 1.59 32 4.4 0.0
0.55 79.1 1.58 32 4.6 0.4
0.70 71.5 1.63 32 3.9 3.4
0.95 71.4 1.62 32 5.2 0.0
1.10 73.4 1.60 32 4.0 0.1
1.25 72.5 1.62 32 4.2 0.0
1.40 71.0 1.62 32 5.4 0.1
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TABLE 28 - Velocity Data for Piston Core 87028-068

Reference temperature used

3.9 deg C

Depth
(m)

Corrected Velocity (m/s)

Longitudinal

0.20
0.40
0.60
0.80
l.00
1.19
1.50
1.70
1.%0
2.10
2.30
2.50
2.68
3.78
3.96
4.13
4.32
4.50
4.82
4.98
5.23
5.40
5.57
5.73
5.88

1472.
1472.
1474.
1473.
1480.

1474.

1472.
1475.

1476.

1475.
1475.

1476.

1479.
1472.
1472.
1474.
1467.
1459.
1453.
1461.
1477.
1466.
1466.
1452.
1l460.

- Transverse

1480.
1475.
1472.
147s.
1477.
1477.
147s6.
1475.
1475.
1477.
1479.
1476.
147s6.
1l464.
147s.
1463.
1463
14667
1465.
1457.
1l468.
1459.
1457.
1450.
1450.
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Hudson 87028 - PCO068
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87028-069

Core Site 069 is located at Great Whale River. Figures 36 and
37 show water content, vane strength, and salinity profiles
for Piston Core 069 and Trigger Weight Core 069, respectively.
The data is also presented in Tables 29 and 30. Table 31
contains the velocity data for the piston core, and Figure 38
shows a lithology sketch and bulk density and velocity v
profiles for the piston core. Figure 39 is a lithology sketch
and bulk density profile for the trigger weight core.

The trigger weight core and the upper 5.5 m of the piston core
are bioturbated olive gray slightly silty clay, as found at
Core Site 068. Above 1 m, the bulk density and water content
profiles again indicate that the sediments may have been
compacted during coring. Just above 5 m there is a change
noted by increases in bulk density and vane peak strength, and
a decrease in water content. This is not explained by the
descriptions, so a closer examination of the core and the
results of the grain size tests will be needed.

The sediments in the remainder of the core consist
predominantly of zones of the "cottage cheese" structure of
clay clasts as seen in Piston Core 047. It was suspected that
these sediments reflect times of increased fresh water input,
that subsequently might have frozen more readily, but this is
not indicated in the salinity data. Again, a closer look at
the stratigraphy and grain size and other data may assist in
the interpretation. -
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TABLE 29 ~»PhYsinal.PrQPerties for Piston Core 87028-069

- iy —

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/  Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.15 80.2 1.60 32 6.2 0.4
0.35 82.6 1.58 32 7.9 1.0
0.55 87.8 '1.56 32 6.2 1.4
0.80 90.6 1.54 32 7.4 0.3
1.04 97.8 1.53 - 32 5.6 1.6
1.30 89.8 1.55 32 8.2 5.2
1.55 83.3 1.54 32 6.7 0.0
1.80 93.6 1.53 32 9.2 0.3
2.05 90.0 1.55 32 6.2 5.9
2.30 94.6 1.54 31 7.2 0.0
2.56 91.0 - 1.55 31 8.4 1.6
2.80 86.8 . 1.56 32 7.7 2.0
3.05 89.0 ’ 1.57 32 10.3 0.1
3.30 93.2 . 1.53 32 7.9 0.2
3.55 94.5 ) 1.54 32 9.6 1.3
3.85 94.6 1.54 32 10.4 3.3
4.10 92.8 . 1.55 32 10.3 1.4
4.14 96.8 1.52 32 * g ke Fhkk
4.35 J¢ Je Je Je % Je % do- %* % 9.4 1.0
4.60 90.6 1.56 32 10.2 2.7
4.85 89.8 1.56 32 14.0 1.0
5.10 78.6 1.62 32 13.4 1.7
5.40 Je Je de Je Je o % % % J% 12.4 1.4
5.45 60.2 1.71 32 %ok de % % e %
8.59 e Je d do: 1.74 32 . et ke - % %
5.70 % % e - * % % % %% 6.3 1.1
5.80 53.0 1.77 32 o %k Fdkk
5.92 Y de Je % % J d- % J 8.4 1.2
5.98 97.2 1.54 32 % % % % % dk %
6.05 % Je e % Je de Je do- %* % 4.7 0.1
6.10 65.3 1.67 32 %k ek ok &
6.33 . % Jc Je o 1.78: 32 dededede % Je Je %
6.45 %k e de: % de ek *% 10.9 4.9
6.52 47.0 1.81 32 ek dede: Fokdek
6.62 *k iR %k % * % 13.3 5.2
6.70 43.2 1.86 32 %ok %k %k
6.79 %k de e * %k ke *% 15.0 2.9
6.86 69.1 1.65 32 % ek % * % % %

7.03 77.2 l1.61 32 % o de - * % % %
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Hudson 87028 - PCO069
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Hudson 87028 — TWCO69
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FIGURE 37 -Water‘00ntent, Vane Strength, Salinity for TWCO069

TABLE 30 - Physical Properties for Trigger Core 87028-069

Y

Salinity Peak Vane

Subbottom Water Bulk Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/ce) 1000) (kPa) (kPa)
0.08 82.4 1.57 32 4.6 1.0
0.30 78.5 1.58 32 2.9 1.3
0.50 77.4 1.59 32 5.7 0.0
0.70 81.0 1.58 32 4.0 1.1
0.90 91.4 1.53 32 1.4 0.1
1.10 77 .4 1.58 32 7.2 4.3
1.26 76.5 1.60 32 5.4 0.3
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TABLE 31 -~ Velocity Data for Piston Core 87028-069

Reference temperature used

3.9 deg C

Corrected Velocity (m/s)

Longitudinal Transverse
1500. 1495,
157%. 1495.
15932, 1771.
1445. 1443.
1489. 1467.
1515. 1474.
1521. 1535.
1507. 1648.
1476. 1450.
1459. 1468.
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Hudson 87028 — TWCO6S
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87028~070

Core Site 070 is located in the Great Whale River Area (Figure
1). Figures 40 and 41 show water content, vane strength, and
salinity profiles for Piston Core 070 and Trigger Weight Core
070, respectively. The data is also presented in Tables 32
and 33. Table 34 contains the velocity data and Figure 42
shows litheology, and bulk density and velocity profiles for
the piston core. Figure 43 shows a lithology sketch and bulk
density profile for the trigger weight core.

The descriptions indicate that at least 1 m of sediment is
missing from the top of the piston core. The physical
properties data suggest that the top of the piston core might
correspond with the bottom of the trigger weight core,
slightly deeper than 1 m.
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TABLE 32 - Physical Properties for Piston Core 87028-~070

— e

Subbottom Water Bulk' Salinity Peak Vane Res. Vane
Depth Content Density  (parts/ Strength Strength
(m) (% dry wt) (g/ce) 1000) (kPa) (kPa)
0.08 51.7 1.75 32 F*dedk %k dode
0.18 & oo Jo de de de Jo- % - 7.7 0.4
0.26 44.9 1.80 32 *de st Je % % e
0.35 e Je e Je- % Je % % % ¥k 7.4 0.7
0.42 46.8 1.80 32 % J % % e o % %
0.52 Jde dede - d % de e % Je 6.7 2.2
0.59 39.9 1.87 32 % e % % Jede
0.70 %* % % % %* % % % * % 5.6 1.9
0.76 43.5 1.84 30 * %k % % % % %
0.86 % % % % % % % % * % 7.0 0.7
0.94 42.1 1.84 30 % % & % %k k%
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TABLE 33 - Physical Properties for Trigger Core 87028-070

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.07 56.7 1.72 32 3.6 1.3
0.20 57.8 1.70 34 5.3 1.0
Q.36 Jo.% JeJe % Je % Jo: % 4.4 1.9
0.39 50.0 1.76 33 % e de & % de kK
0.60 53.3 1.74 32 6.4 1.4
0.80 63.2 1.68 34 3.4 1.4
1.00 49.2 1.78 32 5.7 0.3
1.20 - 57.2 1.72 32 5.1 1.1
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BULK DENSITY (g/cc) VELOCITY (m/s)

o 35 2.0 25 1400 1600 1800 2000
0-0.12:% glive tray clay, biotrisatrd ' _ '*’ oo T ] '9 | ! i '
0.12~0.25m dark (ray ‘c!mp,.

Contee bed ‘b-ndioﬁ with olive } #
wﬂ:;‘lw ™ Contorted !amcka.f'u'«_ L <& i Y
of olive 3rmY gray, dit grmyish \,' 4 \p i
broum, and very 4k foefin broary )
D.;"Tyo.sﬂn— sa'u\d\' |e'\$( f
1 2'7;«.'1:;-:1'#1"5:5,(#‘.'(bi:z.‘!-s:;? -~ 1 e ‘ n . e _
: o -

2 - 2+ - 2= -

5 {4 N : 4 L o longitudinal |
+ t{ronsverse
3 ) 3 TR S SN Y M S S 3 L | N | .

FIGURE 42 ~ Lithology, Bulk Demsity, Velocity for PCO70

TABLE 34 - Velocity Data for Piston Core 87028-070

Reference temperature used = 3.9 deg C

Depth Corrected Velocity (m/s)
(m) Longitudinal Transverse
0.10 1522. 1516.
0.28 153s6. 1535.
0.45 1515. 1501.
0.60 1554. 1557.
0.79 1528. | 1539.

0.95 , 1541. 1534.
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Core Site 071 was also located at Great Whale River. The
piston core was too disturbed for sampling. Figures 44 and 45
show the physical properties data for Trigger Weight Core 071,
and the data is also presented in Table 35.

In general, the values are comparable with those seen
previously in the bioturbated olive gray silty clay at Great
Whale River. ' The decrease in salinity with depth, however, is
an anomaly that can not be explained by the litheologic

description, and may have to be verified with more sampling.
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TABLE 35S --Physicél Properties for Trigger*Corev87028-o71

Subbottom Water Bulk Salinity Peak Vane Res. Vane

Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.10 66.6 1.66 34 4.0 4.1
g.13 % %% % Je % JdoJo %* % 3.7 1.9
0.30 56.9 1.73 32 8.2 1.0
0.50 59.0 1.72 32 4.9 1.3
0.70 57.3 1.70 33 4.9 1.0
0.90 57.0 1.70 32 5.4 1.7
1.10 61.0 31 4.9 1.2

1.69
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Core Site 074 is located in southern Hudson Bay, to the west
of the Great Whale River Cores and just north of James Bay, as
shown in Figure 1. Figures 46 and 47 show the water content,
vane strength, and salinity profiles for Piston Core 074 and
Trigger Weight Core 074, respectively. This data is also
given in Tables 36 and 37. Table 38 presents the velocity
data, and Figure 48 shows a lithology sketch and bulk density
and velocity profiles for the piston core. A lithology sketch

and bulk density profile for the trigger weight core are
presented in Figure 49.

The lithologic descriptions and the physical properties
profiles indicate that approximately 0.5 m of sediment is
missing from the top of Piston Core 074. There are dramatic
changes in the profiles for the piston core that correspond to
the change in litholegy at 0.45 m to a massive sandy clay with
granules, and then at 0.51 to a sandy diamict with pebbles.
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TABLE 36 — Physical Properties for Piston Core §7028-074

Subbotton Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/ce) 1000) (kPa) (kPa)
0.03 63.6 1.69 33 *dekk %k ke k
0.11 * % % % e e de % v 7.3 1.0
0.19 64.2 1.69 32 % Jede e de e
0.30 % Jedk % % dede %* % 10.2 0.1
0.35% 81.7 1.59 32 de e e de e de de
0.45 % % %k ede de - * % 13.7 2.2
0.54 18.8 2.20 33 deddkk dedede ke
0.64 dede s % e d de % - dede 17.9 0.7
0.70 21.1 2.16 33 % J %k % * % % %
0.79 % % % * ke % 14.6 2.2
0.98 18.5 2.18 32 % ek ke % d k%
1.08 %%k % % % Je & * % 13.3 4.9
1.17 19.4 2.18 32 * %k e e ko %
1.32 18.5 2.19 32 % % % % % e % de
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FIGURE 47 - Water Content, Vane Strength, Salinity for TWC074

TABLE 37 - Physical Properties for Trigger Core 87028-074

Subbottom Water Bulk ' salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.14 56.2 1.75 33 5.7 2.3
0.32 58.1 1.73 33 5.4 4.2
0.49 70.2 1.62 33 6.6 1.0
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FIGURE 48 - Lithology, Bulk Density, Velocity for pco74

TABLE 38 =~ Velocity Data for Piston Core 87028-074

Reference temperature used = 3.2 deg C

Depth corrected Velocity (m/s)
(m) Longitudinal Transverse
0.20 1518. 1472.
0.36 1603. 1507.
0.55 1804. 1817.
0.71 1751. 1767.
1.00 1823. 1891.
1.18 1786. 1857.
1.34 194s8. 1945.
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Core Site 090 is locatesd in western Hudson Bay, as shown in
Figure 1. Figures 50 and 51 show water content, wvane '
strength, and salinity profiles for Piston Core 090 and
Trigger Weight Core 090, respectively. Tables 39 and 40 also
contain the data. The velocity data is presented in Table 41,
and Figure 52 shows a lithology sketch and bulk density
profile for the piston core. A lithology sketch and bulk

density profile for the trigger welght core is shown in Figure
53.

The upper sediments (0 to 3.4 m) in the piston core are olive
gray silty clay with abundant sulfide mottles, gradually
changing to dark gray, with the abundance of bioturbation
gradually decreasing. The physical properties profiles are
relatively featureless, with the exception of the vane strength
profile. The peak strength profile, however, in spite of some
variability, does show a trend of gradually increasing
strength with increasing depth. The last measurements taken
in each profile reflect the disturbance that occurred during
the coring process, and since the remainder of the core is
disturbed, no more physical properties measurements were
performed.




"TABLE 39 - Physical Properties for Piston Core 87028=090

Subbottom Water Bulk Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.14 77.2 1.61 33 6.9 5.2
0.20 % % d % * Jo Je % * % 6.6 2.1
0.23 81.1 1.61 33 *dkedeck L
0.31 80..2 1.60 32 Fdedede oo s
0.40 * kK kk k% *% 6.9 0.7
0.52 81.3 1.58 33 9.3 1.1
0.63 gk * ok k% d ke 12.6 0.1
0.73 80.5 1.60 32 e de e de- % e bk
0.84 ek % F*kk ke ** 8.2 2.4
c.95 79.5 1.60 32 * e e ¥ % d de de
1.06 *kkk %k kR * % 11.0 0.0
1.15 80.8 1.60 32 % % % o * % k%
1.25 F* ek % o g % k% 11.3 0.0
1.33 81l.1 1.58 32 %k ke ke Fde ek
1.45 % %k %%k %% * % 9.2 0.3
1.55 73.8 1.63 33 % % d ok % d Je %
1.68 d* % d kg% s de- 9.6 3.3
.81 76.4 1.62 34 * % % - % % kd
1.92 e ded % e de k% o, 8.3 5.7
2.15% 80.7 1.60 32 F*kddk % Rk
2.26 %o ve Je % * Jo Jdo-Jo- % J 12.6 S.4
2.34 76.8 1.60 31 %k ke d & e v
2.47 % d % % % d - * % 10.2 3.9
2.53 69.2 1.66 31 % % k% % % ¥ %
2.66 ek dx Rk * % 11.2 2.9
2.74 69.4 1.66 31 LR % de ke
2.86 L 20 % % % * % 14.0 1.4
3.02 %k k% % % - % % 18.0 10.9
3.09 63.0 1.70 31 *kddk % ek
3.22 % % % % % de de %* Y% 13.6 4.9
3.32 58.3 1.72 31 e s - " d o
3.42 Fdedkd %k ke %k 14.9 4.7
3.76 57.9 1.73 30 ek de *dekdk
3.90 ¥ do-de Jo e % Y- J de- 10.3 i.1
4,08 26.4 2.06 30 ded k% e de %
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FIGURE 51 - Water Content, Vane Strength, Salinity for TWC090

TABLE 40 - Physical Properties for Trigger Core 87028-090

Subbottom Water Bulk  Salinity Peak Vane Res. Vane
Depth Content Density (parts/ Strength Strength
(m) (% dry wt) (g/cc) 1000) (kPa) (kPa)
0.06 80.4 1.59 35 12.0 0.1
0.20 86.7 1.59 35 6.7 0.0
0.40 83.6 1.57 35 4.9 Fkdk
0.65 dedk de g deded % % % 5.4 2.3
0.79 81.6 1.59 34 % d J ko ddedk
0.85 e Je o Je- Je e do - % % 4.2 2.6
0.98 85.2 1.58 34 %k d % kR
1.05 % de de d J % Je ¥ * % 5.6 4.3
1.18 89.7 1.55 34 * %k Kk *dkdk
1.25 % % % % %* % % % %* % 4.2 1.6

— - — —




TABLE 41 - Velocity Data for Piston Core 87028-090

Reference temperature used = 3.2 deg C
Depth Corrected Velocity (m/s)

(m) Longitudinal Transverse
0.32 1458. 1462.
0.75 1456. 1l462.
0.95 1456. 1461.
1.15 1456. 1459.
1.35 1456. 1461.
1.55 1l461. 1467.
1.80 1459. 1461.
2.16 - 1455. l461.
2.35 P 1458. 1461.
2.55 1465. ' 1470.
2.75 " l464. 1466.
3.10 1465, 1474.
3.32 . 1466. 1479.

3.77 1472. 1487.
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FIGURE 52 - Lithology, Bulk Density, Velocity for PcCo90
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CONCLUSIONS

This preliminary study indicates that the physical properties
data provides valuable information regarding what is occurring
in the sediment column of these sediments. This excellent
suite of data will assist in interpretation of the
sedimentological and seismic data.

A more detailed study of the lithologies would help in
understanding the anomalies in the data profiles. Grain size
samples have recently been taken and that data should also
help in answering many questions that arose in looking at the
existing physical properties data. After further study,
samples may be selected for Atterberg limits testing. The
attenuation data (obtained as part of the velocity testing) is

currently being processed and may be included in a future
raport.
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