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INTRODUCTION

The Branch of Pacific Marine Geology conducted three cruises to the distal lobe
of the Monterey Fan to collect cores, bottom photography, and high-resolution seismic
profiles in order to understand the factors that determine the backscatter intensity of
GLORIA sidescan sonar in this area. The region lies approximately 350 km west of
Point Conception, California, and is at water depths of 4400 to 4500 m (Fig. 1).
Previous cruises mapped the seafloor with long-range sidescan sonar (EEZ-SCAN 84
Scientific Staff, 1986) and this region was determined to be a prime ground-truth area
because it is very flat, has well-defined variations in backscatter intensity, and
accordingly should have contrasting sediment lithologies. Cruises F5-87, F1-88, and
F3-89 were all conducted aboard the R.V. FARNELLA using Loran C rho-rho and GPS
navigation. In addition, the cores from F5-87 and F1-88 were navigated using four
bottom transponders. The location accuracy for. all the cores is at least £ 100 m.
Cores were collected using gravity, piston, and box corers. The location and depth of
each core is given in Figures 1 and 2 and listed in Table 1.

This report is the first of a series of data reports that will present all of the
primary and analytical data produced by this ground-truth study. This report provides
sediment descriptions and grain-size data for each core, shows organic-carbon data
from selected cores, and presents the results of AMS 14C dating.

METHODS AND RESULTS

The gravity and piston cores were split longitudinally, described, and sampled
aboard ship. Box cores were sampled before the face-plate of the corer was removed
by inserting gravity core liners into the top of the core (s/s subcore), or by taking a slab
from the face of the core after the face-plate was removed. These samples were
described and sub-sampled aboard ship. Textural and geochemical sub-samples
were placed in sealed containers and stored in a refrigerator to prevent loss of
moisture and to minimize growth of organic material. Once ashore, grain-size
samples were treated with 10 ml of 30% H20O2 and 50 mi of distilled H2O, and allowed
to digest for 24 hr to oxidize organic matter. If digestion did not go to completion, more
H202 was added to the samples and they were allowed to stand until oxidation
stopped. The oxidation process also disaggregated the samples. After oxidation, the
samples were gently boiled for 8 hr to remove excess H202, and washed with distilled



water to remove soluble salts. The washed samples were passed through a 200-um
sieve to remove the gravel fraction. All grains larger than 200 um were dried,
weighed, and set aside for petrologic studies. The remaining sample was passed
through a 63-um sieve in order to remove the sand fraction. Grains <200 um and >63
um were dried, weighed, and analyzed using a 2-m-long Rapid Sediment Analyzer
(RSA) (Thiede, et al., 1976). Grains <63 um were washed into a 1000-ml! graduated
cylinder where 5 ml of sodium hexa-metaphosphate was added to each cylinder to
prevent flocculation, and then filled to 1000 ml with distilled H20O, stirred, and allowed
to stand for 24 hr prior to analysis. The <63-um samples were analyzed by
hydrophotometer (Jordan, et al. 1971; Jordan, 1977). Replicate analyses indicate that
the precision of the RSA is + 5% and the precision of the hydrophotometer £10%.

All grain-size data (dry-weight percents) were evaluated using the method of
Folk (1966). The weight percent for each 0.5 phi grain-size interval is given in Table 2.
Graphs for mean grain-size (phi) vs. depth are shown in Figure 3. Graphs of
gravel/sand/silt/clay weight percent vs. depth are shown in Figure 4. Core descriptions
are shown in Figure 5. The sediments were classified using a sand/silt/clay ternary
diagram after Trefethen (1950) (Figure 6). Graphs of depth vs. grain-size are shown
with core descriptions in Figure 7.

Samples were analyzed for organic carbon by a Coulometrics, Inc. coulometer.
Using titration analysis, this procedure measures the carbon as CO, evolved from
acidification or combustion of the sample. Total carbon was determined by
combusting the sample at a high temperature in an oxygen atmosphere, oxidizing all
carbon to CO,. Inorganic carbon was determined by acidifying the sample, converting
all carbonate to CO,. Subtracting the inorganic carbon from the total carbon yields a
quantitative determination for organic carbon (see Table 3). This technique has been
tested against the more conventional Leco technique and is found to be more precise
and accurate. Inorganic and total carbon analyzed by Coulometric techniques have a
precision and accuracy both better than +/-1% (Huffman, 1977). Graphs of depth vs.
percent organic carbon are shown in Figure 8.

Fourteen sub-samples of finely disseminated organic material were washed in
distilled water, air dried and sent to Beta Analytical Labs for accelerator mass
spectrometer (AMS) 14C age dating. The ages for these sub-samples are in Table 4.
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Cruise

F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC

Cruise

F1-88-SC
F1-88-SC
F1-88-SC
F1-88-SC

Cruise

F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC

Table 1.

Core

Gt
B1
B2
B3
B4
B6
B7
B8
B9
B10
B11

Core

B21
B22
B24
B25

Core

P30
P31
P32
P33
P34
P35
P37
P38
P39
P40
P42
P43
P44
P46
P47
P48
P49
Pso
P51
P52
P55
P56
P57
B30
B33
B34
B3S
B36
B37
B38
G30

Core locations and water depths. Depths corrected using Carter, 1980.

Lat (+)

34
34
34
34
34
34
34
34
34
34
34

33.69
14.72
13.84
12.13
14.10
11.17
10.86
09.06
10.02
10.71
12.01

Lat (+)

34
34
34
34

11.34
08.67
12.05
08.92

Lat (+)

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
35
36
36
34
34
34
34
35
35
36
35

33.57
19.30
13.00
10.68
09.85
08.30
07.60
05.69
06.51
12.17
14.51
15.10
15.18
17.20
18.12
21.19
10.76
10.78
17.12
17.17
37.50
05.53
16.39
10.73
10.73
33.46
33.48
21.80
37.47
09.02
21.81

Lon (-)

124
124
124
124
124
124
124
124
124
124
124

25.60
13.76
11.96
09.08
12.11
09.87
08.29
07.54
06.20
05.66
07.40

Lon (-)

124
124
124
124

07.83
07.41
04.55
05.75

Lon (-)

124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
123
123
128
124
124
123
123
123
123
123
123

CC = core catcher only

25.79
22.53
19.76
06.15
06.84
06.74
07.09
02.16
19.10
11.58
14.68
15.80
15.76
18.54
19.79
24.12
32.13
32.11
40.78
40.75
06.52
12.73
25.30
32.13
32.05
47.43
48.60
07.32
03.98
12.22
09.24

Corrected Water Depth (m)

3973
4445
4442
4440
4445
4440
4435
4435
4430
4440
4433

Corrected Water

3562
4441
4364
4377

Corrected Water

7

4396

4452
4462
4434
4440
4439
4443
4378
4470
4447
4455
4450
4451
4444
4446
4445
4495
4496

Depth (m)

Depth (m)

4483 -

4484
3784
3474
3506
4496
4496
4331
4284
3921
3820
3631
3871

Length of Recovery (m)

3.76
0.60
0.42
0.60
0.49
0.28
0.54
0.50
0.42
0.30
0.40

Length of Recovery (m)

0.49
0.32
0.23
0.41

Length of Recovery (m)

4.58
5.11
1.00
cC
0.75
C
0.74
2.69
2.38
2.74
C
C
1.65
2.15
1.92
2.62

4.01
1.50
3.49
2.06
1.49
0.54
0.64
0.55
0.55
0.23
0.36
0.27
1.85
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.

44



Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
Box 9
phi

O i I v | ¥ ] v L] M ] v i v i v 1

101

20

30+

(wo) yidap

401

501

60 1 1 2 1 2 1 2 1 1 1 1 1 1 1 3 1

Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Figure 3 continued.

52



Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.

57




Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size

P31
phi
O T T T T ¥ T T T T
1001
r——————y
200 = M .
Q. | v o > R
D
=
0
)
3
300-
400-
500 1 1 1 1 1 1 1 3 1 s 1 i 1 1 L i
0 1 2 3 4 5 6 7 8 9
Sand Silt Clay

Figure 3 continued.

64



Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 3 continued.
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Depth vs. Mean Grain Size
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 4 continued.
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Figure 8.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figure 8 continued.
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Figuré 8 continued.
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Figure 8 continued.
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Cruise

F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC
F5-87-SC

F1-88-SC
F1-88-SC

F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC
F3-89-SC

Core

B1

B6

B7
B10
B11

B21
B22

P31
P31
P39
P39
P44
P47
B34

Lat (+)

34
34
34
34
34

34
34

34
34
34
34
34
34
34

14.72
11.17
10.86
10.71
12.01

11.34
08.67

19.30
19.30
06.51
06.51
15.18
18.12
33.46

Table 4. Carbon-14 ages.

Lon (-)

124
124
124
124
124

124
124

124
124
124
124
124
124
123

13.76
09.87
08.29
05.66
07.40

07.83
07.41

22.53
22.53
19.10
19.10
15.76
19.79
47.43

Corrected Water Depth (m)

4445
4440
4435
4440
4433

3562
4441

4452
4452
4470
4470
4451
4446
4331

259

Interval Sampled

44.5 cm

total washed sample
42 cm, hard layer

washed sample
5-8 cm

18-20 cm
Bulk wash

88-92 cm
490-498 cm
128-130 cm
194-212 cm
131-133 cm

64-69 cm
Lower Sand

C-14 age

10340 + 170 BP
10790 + 160 BP
15270 + 200 BP

6510 + 125 BP
17670 + 205 BP

11530 + 80 BP
15590 + 130 BP

11840 + 360 BP

> 34430 BP
15870 + 140 BP
15060 + 125 BP
10590 + 105 BP
12050 + 125 BP
15175 + 130 BP



