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Introduction

This report presents the results of chemical analyses of pelagic sediment samples 
and associated ferromanganese nodules collected at DOMES Site A (figs. 1 and 2), 
located in the equatorial North Pacific. Analyses of samples, which were collected at 
four additional locations at DOMES Site A on earlier cruises, have been presented by 
Bischoff and others (1979) and Piper and others (1979).

The samples examined in this study were taken from 7.5 cm diameter sub-cores of 
66 box cores. The box cores were collected on two cruises of the R/V Oceanographer, 
cruises RP-23-OC77 and RP-1-OC78. Core locations (table 1) were determined by a 
bottom transponder net to better than-250 m. (fig. 2).

Cores containing two types of sediment lithology were recovered (Piper and 
Blueford, 1982), cores containing only Quaternary sediment and those containing early 
Tertiary sediment overlain by 0.5 to 20 cm of Quaternary sediment (table 2, fig. 3). The 
two sediments of different age can be distinguished by their radiolarian assemblage, 
color, and mineralogy (Piper and Blueford, 1982). The Tertiary sediment was recovered 
along the southern portion of an east-west trending depression (figs. 2 and 4). The 
Quaternary sediments were recovered from throughout the area, but cores containing 
only Quaternary sediment were recovered from the highlands and along the northern 
portion of the depression.

The sea floor coverage of nodules (fig. 5) tended to be lower in cores which 
contained Tertiary sediment than in those containing only Quaternary sediment. The 
reader should consult Piper and Blueford (1982) for a complete discussion of the physical 
properties of the sediments and nodules.

The purpose of this report is to present the results of chemical analyses for these 
samples. These data will support a series of papers describing the geology of this site. 
The papers which discuss these samples include the following: Piper and Blueford, 1982; 
Calvert and Piper, 1984a; Calvert and Piper 1984b; Calvert and others, 1983; Piper and 
Rude, 1983; Piper and others, 1985; and Piper, 1985.

Analytical Procedures

The sediment samples were dried at 60°C for 12-16 hrs prior to grinding and 
analysis. Samples from box core DJ 66 (table 3) were also first washed of sea salt with 
deionized water. The difference between the Na2O values of these sediment samples and 
the remaining unwashed samples gives a total sea salt content for the unwashed samples 
of approximately 2.5 percent by weight.

A second aliquot of the ground samples was treated with hydroxylamine 
hydrochloride-acetic acid (HH-AA). This leaching technique, developed by Chester and 
Hughes (1967), has been interpreted to remove from the bulk of the sediment finely 
dispersed metal oxides, which often represent the major part of the hydrogenous fraction 
(Goldberg, 1963) of the sediment. HH-AA also dissolves CaCO,. The amount of CaCO, 
in the sediment can be estimated by the amount of soluble Ca present after correcting 
for the silicate contribution, mostly clays. Approximately 0.75 to 1.3 percent Ca was 
leached by HH-AA from sediment samples found by petrographic analyses of smear-slides 
to be free of CaCO,. Slightly more Ca was leached from the Tertiary than for the 
Quaternary sediment. Thus, CaCO^ is present in those cores for which the soluble Ca is 
significantly greater than 1.3 percent, i.e. the CaO contribution from silicates. These 
include only the cores from less than 5000 m depth.

The bulk sediment and sediment residues were analyzed (table 3) for their major 
oxides by x-ray fluorescence (XRF) by the method of Elsheimer and Fabbi (unpublished 
manuscript). Average precision is less than 2.5 percent; accuracy is also considered 
better than 2.5 percent. This precision and accuracy is supported by the sum of oxides 
and loss on ignition (LOI) determined for 15 samples (table 3). These samples give sums



of 98.5 -0.6 percent. The minor elements, mostly Ba and lesser amounts of Co, Cu, Ni, 
andZn make up the remaining 1 to 2 percent. Thus, the sums approach 100 percent very 
closely.

Minor elements in these same samples (tables 4 and 5) were measured (Baedecker, 
1979) by neutron activation analysis (NAA). Precision of this technique is better than 10 
percent. The analyses of Fe by NAA and XRF (table 6) allow an independent estimate of 
accuracy. These two analyses agree to within ^5 percent for 80 percent of the samples 
analyzed, indicating an accuracy for Fe of the NAA analyses that exceeds the reported 
precision.

The composition of the fraction of sediment soluble in HH-AA (table 7) was 
determined in the leachate by atomic absorption spectrophotometry (AAS). Average 
precision for AAS is better than 7 percent (Dymond, 1981). The accuracy is again 
estimated by the agreement of elemental concentrations in the HH-AA leachate (table 7) 
and their concentrations in the insoluble residues (table 3) with their concentrations in 
the bulk sediment (table 3). Consider the CaO values for core DJ 15. For the depth 
interval (10-12 cm), the respective values are 0.73 percent plus 0.62 percent versus 1.32 
percent. The concentration of CaO in the insoluble residue has been adjusted, reduced by 
10 percent, owing to loss of weight upon leaching. This average weight loss on leaching 
has been ascertained from the increase in concentration of SiO^ and Cr between 
unleached and leached sediment because they were not extracted in the fraction soluble 
in HH-AA. These elements show insignificant dissolution in HH-AA. Other samples, in 
addition to DJ 15 (10-12 cm), show a similar excellent agreement, even though the error 
for the sum is the cumulative error of the three analyses.

Other elements which appear to be insoluble in HH-AA and which might be used to 
estimate the loss of weight on leaching include Cs, Hf, Rb, and possibly Ba.

Nodules were analyzed by AAS (table 8), after washing in deionized water, drying 
at 60°C, grinding, and leaching with HH-AA. Precision for this analysis is also better 
than 7 percent. Elements were also analyzed in the bulk nodules by NAA (table 9). 
Comparison of Co and Zn, measured by both procedures (table 6), gives excellent 
agreement in the range of *5 percent. This precision is similar to the accuracy obtained 
by analyzing the nodule standard P-l (Flanagan and Gottfried, 1980, table 22). Iron, 
however, presents a severe problem. The AAS values are as much as 40 percent higher 
than the NAA measurements. Our determination of Fe in P-l by AAS, also was higher 
than the recommended value (Flanagan and Gottfried, 1980) by approximately 10 
percent. However, a second standard (A-l) was also analyzed and all determinations, 
including Fe, agreed closely with the suggested "best" values recommended by Flanagan 
and Gottfried. The reason for the discrepancy in Fe values for the DJ nodules and the P- 
1 standard is not known. We must assume that the AAS values are too high.

Nodule mineralogy was measured by X-ray diffraction. See Piper and Blueford 
(1983) for a description of this procedure. Total carbon (table 10) was measured 
gasometrically by a LECO carbon analyzer. These samples had been analyzed by 
emission spectroscopy (data not presented here), XRF, or AAS and found to contain 
negligible CaO in excess of that associated with the silicate fraction of sediment. 
Also,they are all from greater than 5000 m depth (table 1). Five samples were also 
analyzed before and following leaching with 0.1NHC1. No change in total carbon was 
observed. Thus, CaCO, was assumed to be absent. The carbon values in table 10 
therefore represent organic carbon.

Conclusion 

The accuracy and precision of the analytical techniques used in this study have

4.
The use of brand-names is strictly for descriptive purposes.



been well established by the analysis of standard samples and replicate analyses of 
individual samples. In this study we measured several elements in individual samples, by 
the different techniques: XRF, NAA, and AAS. The excellent agreement achieved 
between the different analyses reflect the high precision of the individual techniques. 
The one exception is the determination of Fe in ferromanganese nodules by AAS. We 
have no explanation for the high Fe values which this procedure measured.
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Table 1. Location and depth of each box core and the type and number of samples 
analyzed; on the sediment and nodules.

Core

DJ01

DJ02

DJ03

DJ06

DJ07

DJ08

DJ09

DJ10

DJ11

DJ12

DJ13

DJ11

DJ15

DJ16

DJ17

DJ18

DJ19

DJ20

DJ21

DJ22

DJ23

DJ21

DJ25

DJ26

DJ27

DJ28

DJ29

DJ30

DJ32

DJ31

Location 
lat-lon 
(deg.-min.)

09 23.6 N
151 32.8 W
09 23.5 N
151 32.9 W
09 22.8 N
151 31.8 W
09 22.9 N
151 31.6 W
09 22.9 N
151 32.0 W
09 25.2 N
151 31-5 W
09 23.1 N
151 31.7 W
09 22.8 N
151 31.8 W
09 23.5 N
151 22.5 W
09 22.9 N
151 20.6 W
09 23.3 N
151 23.0 W
09 18.0 N
151 25.6 W
09 20.3 N
151 21.1 W
09 18.6 N
151 28.5 W
09 21.1 N
151 32.9 W
09 25.6 N
151 31.2 W
09 19.5 N
151 32.2 W
09 19.8 N
151 35.1 W
09 20.5 N
151 15.0 W
09 32.1 N
151 39.1 W
09 33.2 N
151 38.3 W
09 39.2 N
151 17 1 W
09 22.6 N
151 12.3 W
09 21.8 N
151 16.1 W
09 21.0 N
151 17.6 W
09 21.1 N
151 17.7 W
09 23.1 N 
151 15.6 W
09 25.3 N
151 10.0 W
09 16.0 N
151 56.1 W
09 16.7 N
151 09.8 W

 . ^ SEDIMENTDepth     r     =     =     j- 
<m) XRF AA NAA OC

5157 10

5155 1 13

5161

5172

5170

5205

5176

5183

5171 39 11

5187 3 9 1

5187 11

5231

5166 7 11 11

5120 1

5166

5160 7 10 7

5117

5260

5203 13

1908

1931 4 10

5161 10

5177 1 10

5170

5267

5197 12

5183 2 11

5175

5013

1812 3 12

Nodules

AA NAA

1

2 1

1 1

1

1

1 1

1 1

5 1

1

2 1

2

1 1

1 1

1

2

1

1

1 1

1

1

1 1

1 1

2

1 1

2 1

4

1 1

1

2 1

Core

DJ35

DJ36

DJ37

DJ38

DJ39

DJ10

DJ11

DJ12

DJ41

DJ16

DJ17

DJ18

DJ49

DJ50

DJ52

W53

DJ56

DJ59

DJ63

DJ61

DJ65

DJ66

DJ69

DJ70

DJ72

DJ73

Location 
lat-lon 
(deg.-min.)

09 19.3 N
151 28.9 W
09 26.7 N
151 32.8 W
09 25.5 N
151 38.3 W
09 36.3 N
151 58.0 W
09 35.8 N
151 06.8 W
09 23.5 N
151 29.2 W
09 22.7 N
151 28.0 W
09 23.6 N
151 28.0 W
09 21.5 N
151 27.5 W
09 22.8 N
151 27.6 W
09 21.0 N
151 28.7 W
09 22.0 N
151 25.9 W
09 23.1 N
151 25.3 W
09 22.1 N
151 21.5 W
09 20.9 N
151 21.8 W
09 20.1 N
151 24.7 W
09 20.9 N
151 30.9 W
09 17.6 N
151 33.3 W
09 21.8 N
151 30.2 W
09 25.6 N
151 32.1
09 26.1 N
151 32.2 W
09 27.0 N
151 35.9 W
09 15.8 N
151 30.7 W
09 16.7 N
151 28.7 W
09 33.8 N
151 21.3 W
09 28.1 N
151 15.6 W

_  ,. SEDIMENT NODULES

(r) XJC AA NAA °C AA NAA

5130 6 12 13 11 1

5231 13 1 1

5197 1

5086 13

5117 13 1 1

5221 3

5194 3

5282 1

5233 1

5216 1

5208 1

5165 1

5171 4

5086 1

5093 1

5074 10

5159 1

5011 14 1

5215 1

5178 11

5258 1

5250 6 15 8 1

5019 1

1912 1

5210 1

5107 1

^ X-ray fluoresence.
2 Atomic absorption spectroscopy.
3 Neutron activation analysis.

Organic carbon analysis.



Table 2. Physical properties of sediment and nodules at DOMES Site A.

Core Mo.

DJ - 1
DJ - 2
DJ- 3
DJ - 4*
DJ - 6
DJ - 7*
DJ - 8
DJ-9*
DJ - 10
DJ - 11
DJ - 12
DJ - 13
DJ - 14
DJ - 15
O3 - 16
03 - 17*
DJ - 18
DJ - 19
DJ - 20
DJ - 21
DJ - 22
DJ - 23
O3 - 24
DJ - 25
DJ - 26
03-27
DJ - 28
DJ - 29
DJ - 30
DJ - 31
DJ - 32
DJ - 34
DJ - 35
DJ - 36
DJ - 37
DJ - 38
DJ - 39
DJ - 40
DJ - 41
DJ - 42
DJ - 43
DJ - 44
DJ - 45
DJ - 46
DJ - 47
DJ - 48
DJ - 49
DJ - SO
DJ - 51
DJ - 52
DJ - S3
DJ - 54
DJ - 55
DJ - 56
DJ - 58
DJ - 59
DJ - 60
O3 - 62
DJ - 63
DJ - 64
OJ - 65 7
DJ -66
DJ - 67
DJ - 69
DJ - 70
DJ - 71 7
DJ - 72
DJ - 73
DJ - 74
DJ - 75
DJ - 77

Location 1

valley
vallay
valley
valley
valley
valley
vallay
vallay
vallay
vallay
vallay
vallay
valley

highlands
vallay
vallay
valley
valley
vallay

highland.
highland.
highlands
valley
vallay
valley
valley
valley
valley
valley

highlands
vallay
valley
valley

highlands
valley
valley
vallay
valley
vallay
valley
valley
valley
valley
valley
valley
vallay
vallay

highlands
vslley
valley
valley
valley

highland.
valley

highlands
valley
valley
valley
velley

highland.
highlands
highlands
highlands
valley

highlands
vslley
valley

highlands

Mineral2

32/65
32/65
35/65

30/63
35/62
42/67
44/70
40/60

6/58
10/55

54/65

32/56
2S/68
12/64
13/50
8/63

50/68
68/80
35/70
32/62
47/67
38/72

5/S8

38/63
36/60

35/60
76/76

57/72
42/65

62/62

7/72

15/66
23/70

Ave/Max

3.8/7.1
2.5/7.4
4.2/7.6

4.5/9.6

3.4/8.9

3.8/S.J
3.8/5.1
J.l/4 -3
2.9/5.0
3.8/4.4
2.3/S.7
3.0/7,1

3.0/5.6

4.1/9.0
2.4/5.4
2.9/5.1
2.3/7.1
1.8/5.1
3. VS. 7
2.7/4.9

2.3/4.5
3.6/6.1
2.2/6.2
2.6/6.2
1.5/3.8
5. 3/8.1
3.4/6.1
3.1/7.0

2.8/5.0
4.1/6-0
3.7/5.3
4.3/8.9
3.0/6.1
3.3/5.3
3.4/5.2
4.2/6.2
5.1/7.0
3.9/6.9
2.9/6.5
2.7/4.3
3.6/5.6
3.4/5.0
J. 6/5.1
3.3/8.2
2.7/4.5
4.V«-2

2.7/4.0

2.8/4.7
4.0/5. 5

3.4/6.2
3.3/8.0
1.9/4.7
2.7/5.0
1.9/5.0

3.0/4.2
2.6/4.2

Module

Texture1

G
G
G

 encrusted
C
G
G
C
G
C
G
G
S
S
G
G
G
G
G
a
s
s
s
G
G
G
G
G
G
G
C
a
c
G
C

S
G
G
G
G
G
C
G
G
C
G
C
C
G
S
G
G
C

S
C
c
G
C
G
G
S

G
C
G

Data

Abundance

6.5
4.8
8.7

chert  
4.1

1.1

0.2
9.S
9.9
8.4
8.9

8.1

8.2
6.2

10.4
19.4
10.1
4.9
0.2
7.5
3.4
1.4
1.0

11.5
13.8

14.0

0
12.0
8.7
3.7

7.8

9.3
6.5
7.6

4.2

5.6
1.9

.6
10.3

5.9

10.6

S.8
5.9

9.4
11.1

Cower

10
10
10

s

3

1
IS

1
17
15
25
20

12

12
11
20
60
25
a
i

12
S
1
3
4

25
35

7
18
17
0

45
10

S
2

12
14

2
S
a

IS
16
16
a

10
25
17
10

4
0

22
3

10
a

25

17
12

20
22

1
2
S

Core Length

32
42
47

37

37

37
29
27
37
45
42
41

40

36
42
28
42
40
41
IS
35
38
32
27
24
33
37
34
42
31
43
35
39
36
40
42
40
41
42
36
34
35
38
39
20
35
26
37
38
32
35
33 .
29
36
35

39

32
37

40
45
26
28
22

(en)

Thick

2
14
47

37

37

37
2

<O.S
2

45
42
41

40

36
42
28
42
40
10

<O.S
20
a
6

<o.s
<o.s

33
37

S
42

2
43
35
39
23
10
42
40
41
42
36

4
35
38
39

1
35

S
37
9
7

35
2

<0.!
36
35

39

32
37

40
45

1
1
2

Sediwnt

Quaternary4 
(CM) Units5

1
1

1.2.3,4

1.4

1.3

1.2.3
1
1
1

1.2.3
1.2.3
1.2.3

1.3

1.3
1.2.3
1.3

1,2.3
J..4
1.2

, 1
1.3

1
1
1
1

1.2
1.2

1
1.2.3

1
1.2.3,4
1.2.4
1.2.3
1.2

1
1.3
1.3

1.3.4
1,3.4
1.3,4

1
1.4
1.3
1.3

1
1.2.3

1
1.2.3

1
1

1.2,3
1

i 1
1.3
1.3

1.2.3

1.2.3
1.2.3

1.3
1.2.3

1
1
1

Data

Tertiary4 
Thick. (CB)

31
28
0

0

0

0
27
27
35
0
0
0

0

0
0
0
0
0

30
19
IS
30
26
27
24
0
0

29
0

29
0
0
0

13
30
0
0
0
0
0

30
0
0
0

19
0

21
0

29
25

0
31
29

0
0

0

0
0

0
0

25
27
20

Distinction between valley and highlands location 1* baaed on 5100 to 5150   isobaths, but with rate adjustment for 
local relief. A blank indicate* that the sastple is located out of the area, such that its bathyaetric location 
cannot be related to the vain valley.

Module mineralogy liats the peak height ratio of the 9.8 ft todorokita peak to the 2.41 X C-MnO] peak. 
Surface texture* are identified as granular (C). or smooth (S).

She thickness of Quaternary section (and Tertiary) waa ascertained from lithologic properties as vail as paleontology.

ror identification and list of propertica, aee Figure 6.

Me sediaent was recovered with nodulaa.

  diaent wa* discarded at tis» of collection. Shipboard description suggests the sediaent was similar to core DJ - 63.



Table 3. Major oxide composition of DOMES Site A bulk sediment and sediment residues 
(in weight percent). The residues are the insoluble fraction of the leaching 
technique (see text).

I
CORE

DJ02
«
« T 
« T

DJ11 
" T
« T

DJ12 
" T 
« T

DJ15
 
« 
«

DJ16
  
  
 

DJ18
 
«
m

DJ23
 
  
 

DJ25 
" T 
" T 
« T

OJ29 
" T

DJ31
«
«

DJ35
" T 
« T

DJ66
H 

 

DEPTH 
NTERVAL 

<C«>

0-03 
8-10 

17-19 
28-30

0-02 
5-07 

16-20

0-03 
6-06 

16-16

0-02 
12-11 
22-21 
35-37

0-03 
15-17 
26-30 
36-38

0-02 
10-12 
20-22 
30-32

2-01 
11-16 
25-27 
39-11

0-03 
11-13 
'19-21 
30-32

0-03 
15-17

0-03 
16-16 
30-32

0-03 
8-10 

20-22

1-C6 
10-12 
26-26

SI02

51.66 
56.93 
57.88 
58.56

50.55 
51.51 
 7.11

52.66 
52.53 
19.23

55.55 
56.69 
56.21 
55.70

55.56 
56.56 
55.80 
56.86

55.30 
56.98 
57-33 
56.88

50.79 
14.20 
18.56 
56. 2C

51.81 
52.95 
52.59 
51.69

55.66 
56.15

53-20 
11.96 
56.67

51.68 
19.61 
15.61

57.6 
57.3 
57.9

I

AL203

11.65 
12.06 
11.71 
9.13

12.57 
12.72 
10.29

12.55 
12.63 
6.66

13.28 
13.09 
13.50 
13-23

13.05 
13.07 
13.68 
13.66

12.76 
13- C3 
13.35 
13.31

11.92 
10.77 
11.66 
11.12

11.77 
12.03 
11.68 
11. C7

11.21 
10.52

12.32 
10.52 
13.29

12.99 
12.73 
12.27

12.6 
13.0 
13.3

1 U L K 

FE203

6.21 
6.55 
6.66 
5.66

6.91 
7.29 
7.15

7.01 
7.71 
7.17

6.35 
6.65 
6.65 
6.37

6.10 
6.75 
6.10 
6.66

6.27 
6.57 
6.78 
6.81

5.92 
5.10 
5.9C 
6.76

6.13 
7-26 
7.30 
7.20

6.03 
5.61

6.0C
5.31 
6.10

6.66 
6.87 
6.71

6.39 
6.57 
6.73

S E D 

HGO

2.52 
2.62 
2.92 
2.72

3.15 
3.33 
3.91

3.03 
3.10 
1.C6

2.57 
2.70 
2.65 
2.60

2.61 
2.73 
2.71 
2.70

2.57 
2.60 
2.66 
2.65

2.75 
3.09 
2.98 
2.73

2.63 
3.05 
3.01 
3.05

2.52 
2.90

2.61 
3.02 
2.66

2.95 
3.55 
3.96

3.0 
3-C 
3.1

I H E 1 

CAO

1.71 
1.78 
2.05 
2.26

1.99 
2.06 
2.59.

1.97 
2.19 
3.19

1.36 
1.32 
1.35 
1.35

1.35 
1.37 
1.37 
1.39

1.17 
1.15 
1.17 
1.10

6.62 
11.27 
9.58 
1.28

2.26 
2.36 
2.37 
2.51

2.16 
2.13

1.05 
13.71 
1.56

2.02 
2.60 
3.33

1.37 
1.3C 
1.33

1 T 

NA20

2.51 
2.61 
1.69 
2.56

2.61 
2.76 
1.01

2.61 
2.56 
3.71

2.79 
2.61 
2.72 
2.97

2.96 
2.61 
2.66 
2.15

3.05 
2.72 
2.56 
2.29

2.52 
2.15 
2.21
2.10

2.50 
2.76 
2.11 
2.66

2.63 
2.37

2.62 
2.32
2.61

2.61 
2.59 
2.98

1.2 
1.3 
1.3

1C 20

2.39 
2.11 
2.17 
1.63

2.53 
2.53 
1.93

2.11 
2.36 
1.29

2.59 
2.70 
2,75 
2.65

2.66 
2.67 
2.61 
2.75

2.52 
2.67 
2.69 
2.71

2.12 
2.21 
2.39 
2.65

2.30 
2.19 
2.15 
1.91

2.17 
1.61

2.50 
2.21 
2.73

2.51 
2.13 
1.79

2.15 
2.51 
2.59

TI02

0.65 
0.67 
0.61 
0.15

0.66 
0.68 
0.19

0.69 
0.70 
0.37

0.67 
0.72 
0.73 
0.70

C.70 
0.72 
0.71 
0.73

0.66 
0.73 
0.72 
0.73

0.61 
0.57 
0.62 
C.71

0.61 
0.60 
0.60 
0.52

0.60 
0.16

0.66 
0.51 
0.70

0.72 
0.63 
0.56

0.65 
0.67 
0.69

P205

0.66 
0.68 
0.63 
0.98

0.76 
0.79 
1.12

0.70 
C.83 
1.31

0.36 
0.31 
C.37 
0.39

0.38 
0.10 
0.36 
0.39

0.12 
0.10 
0.12 
0.15

0.39 
0.15 
0.13 
0.33

0.96 
1.02 
1.01 
1.CO

0.61 
0.92

C.37 
C.15 
0.37

0.76 
1.27 
1.51

0.1 
C.I 
0.1

MN02

0.9C3 
0.932 
1.019 
1.518

2.066 
1.979 
1.683

1.262 
1.389 
1.511

0.661 
0.327 
0.306
0.520

0.518 
0.213 
0.116 
0.268

0.796 
0.167 
0.311 
0.309

0.619 
0.311 
0.233 
0.191

1.131 
0.696 
1.9H 
1.836

0.931 
1.522

0.691 
0.123 
0.111

2.16C 
1.770 
2.67C

0.87 
0.81 
0.21

LOI

11.65 
11.60 
11.16

SEDIMENT RESIDUES

CORE Si02 AL203 Fe203 HgO CaO Na20 K20 Ti02 P205 Hn02 LOI

DJ15

DJ18

DJ35 
« T 
« T

DJ66

12-11 
22-21 
35-37

10-12 
20-22 
30-32

0-03 
6-10 

20-22

2-01 
6-10 

21-26

60.6 
60.3 
60.1

61.1 
60.3 
60.3

58.1 
55.9 
53.7

61.3 
61.5 
61.1

12.6 
13.1 
13.3

13.0 
13.1 
13-3

13.5 
13.5 
13.6

12.5 
12.1 
12.6

6.73 
6.77 
6.72

6.87 
6.91 
6.91

7.19 
7.25 
7.11

6.16 
6.30 
6.56

2.7 
2.7 
2.7

2.7 
2.6 
2.6

2.9 
3-1 
3.7

2.6 
2.6
2.7

0.69 
0.72 
0.68

0.71 
0.70 
0.66

0.75 
0.76 
0.90

0.71 
0.73 
0.76

0.7 
0.7 
0.7

0.7 
0.7 
0.7

0.7 
0.6 
0.5

0.7 
0.7 
0.7

2.20 
2.21 
2.22

2.23 
2.18 
2.23

2.18 
1.72 
1.35

2.11 
2.10 
2.16

0.70 
0.71 
0.69

0.72 
0.69 
0.70

0.72 
0.61 
0.55

0.70 
0.70 
0.72

A A A 1 O OO 1 

. . . I

CO . 
CO . 
CO .

0*. 

0.
1 1

1 A A A 1 

| O OO

1 . . . 1

0.05 
0.05 
O.C5

C.C5 
O.C5 
0.05

0.09 
0.10 
0.11

O.C5 
0.05
o.ci

1C. 89 
11. C8 
10.96

1C. 82 
11.21 
1C. 93

11.46 
13.16 
11.96

11. 09 
10.81 
1C.8C

T * Tertiary sediment, undesignated interval* imply Quaternary sediment.



Table 4. Neutron activation analysis of bulk sediment, 
other concentrations are in ppm.

Fe is in weight percent and all

Core
Depth

Fe

DJ12
15-17

4.84
Ba 11271.
Co
Cr
Ca
Hf
Rb
Sb
Te
Th
U
Zn

63.1
22.6
2.7
3.1

51.
2.7
<.90
«.7
2.7

233.
Zr <500.
Sc

La
Ce
Nd
Sm
Eu
Gd
Tb
Ho
! 
Tb
Ui

Core
Depth

Fe
Ba
Co
Cr
Ca
Hf
Rb
Sb
Ta
Th
U
Zn
Zr
Sc

La
Ce
Hd
Sm
Eu
Gd
Tb
Ho
TB
Tb
Ui

Core
Depth

Fe
Ba
Co
Cr
Ca
Hf
Kb
Sb
Ta
Th
0
Zn
Zr
So

La
Ce
Hd
Sm
Eu
Gd
Tb
Ho
TB
Tb
Ui

26.27

107.
56.

103.
26.6
5.72

24.0
4.68
4.4
1.92

13.6
2.05

DJ15
41-43

1.51
4170.

111.
57.6
7.9
4.0

65.
1.6

.96
12.8
2.0

119.
70.
26.6

66.
65.
77.
19.7
4.21

19.5
3.26
3.3
1.29
9.5
1.37

DJ35
8-10

».36
8930.

106.
29.5
4.0
1.1

53.
3.2

.50
8.6
2.1

220.
200.
33.8

1*2.
78.

139.
37.1
7.98

35.6
6.45
9.»
2.26

17.7
2.59

DJ15
1-2

4.25
4364.

75.6
58.2
7.3
3.6

62.
2.3

.80
11.9
1.9

150.
120.
25.3

55.
76.
59.
16.6
3.5»

15.1
2.65
2.6
1.10
6.2
1.14

DJ18
2-4

1.23
3553.

80.3
56.9
7.2
3.5

80.
2.3
1.04

12.9
1.9

140.
<600.

25.21

61.
80.
73.
19.1
1.00

16.5
3.3<t
3.5
1.25
8.9
1.32

W35
10-21

4.91
7890.

117.
40.5
5.4
4.4

69.
3.6

.66
10.9
2.4

253.
3TO.
37.0

135.
83.

158.
40.0
8.49

35.0
7.09
9.0
2.23

20.4
2.52

DJ15
2-3

4.25
4225.

83.0
56.4
7.2
3.6

77.
2.0

.76
11.5
1.3

131.
105.
25.6

54.
79.
67.
15.6
3.53

16.0
2.69
3.0
1.13
6.0
1.11

DJ18
12-14

4.7
3410.

73.2
64.3
8.0
3.9

85.
1.9
.90

13.4
1.6

143.
125.
27.7

66.
84.
71.5
20.2
4.39

19.7
2.84
3.5
1.45
9.4
1.45

DJ35
15-16

4.34
9060.

86.5
25.3
3.7
3.9

45.
3.7

.68
7.5
2.2

233.
330.
33.3

132.
72.

141.
33.5
7.58

35.5
6.11
6.1
2.42

16.4
2.32

DJ15
3-4

1.35
4295.

72.3
60.4

. 7.4
3.6

84.
2.2

.65
12.0
1.6

131.
170.
26.1

57.
61.
64.
16.6
3.64

16.6
2.92
3.4
1.14
6.3
1.16

DJ16
22-24

4.74
3305.

92.1
62.5
7.6
4.0

63.
2.1

.63
13-6
1.6

132.
150.
27.9

72.
66.
87.
21.6
4.71

20.7
3.42
3.9
1.55

10.9
1.56

W35
20-22

4.73
10300.

101.
26.2
3.6
4.7

55.
4.1

.75
7.9
2.9

282.
100.
37.5

161.
84.

170.
45.5
9.02

39.3
7.20

10.0
2.54

21.7
3.06

DJ15
5-6

4.29
3975.

68.2
58.1
7.7
3.T

61.
2.0

.63
12.1
1.6

126.
260.
25.6

56.
79.
61.
16.3
3.52

15.6
2.55
3.7
1.07
7.7
1.13

DJl8
32-34

4.69
3160.

72.4
63.6
7.6
4.2

77.
1.9
.84

13.2
1.6

138.
200.
28.0

71.
74.
63.
21.2
4.30
1.9
3.59
4.6

.13
10.8
1.53

W35
35-36

4.15
6060.

76.0
31.7
3.9
3.9

49.
2.5

.74
7.6
2.3

195.
200.

30.6

119.
71.

128.
31.9
6.86

30.7
5.41
7.6
1.89

15.6
2.22

OJ15
10-11

4.41
3875.

61.2
61.4
7.8
3.6

85.
. 2.0

.86
12.5
1.6

133.
90.
26.6

56.
79.
68.
17.6
3.75

17.1
2.75
3.3
1.17
6.5
1.12

W35
1-2

4.73
3920.

113.
55.2
6.7
3.6

63.
2.7

.66
13.6
2.0

190.
200.
30.9

85.
61.
95.
27.0
5.61

24.9
4.49
4.0
1.58

13.0
2.10

DJ66
2-4

4.67
3640.

67.6
66.6
6.0
3.6

62.
2.1

.63
12.0
1.6

154.

27.2

56.
84.
64.
16.7
3.68

16.4
3.02
2.7
1.36
6.4
1.24

DJ15
12-14

4.72
3790.

57.0
61.7
8.1
4.0

86.
1.9
.66

12.5
1.7

138.
210.
27.4

58.
79.
66.
17.5
3.72

16.1
2.94
2.7
1.09
8.4
1.20

W35
2-3

4.61
4420.

92.4
55.2
7.0
4.0

80.
2.3

.84
13.5
1.9

166.
100.
30.1

66.
65.

104.
27.7
5.67

26.5
4.75
5.6
1.63

14.0
1.98

DJ66
4-6

4.38
4050.

91.6
66.2
7.1
3.7

64.
2.0

.63
12.5
1.6

151.
160.
25.4

59.
62.
68.
16.2
3.65

16.1
3.03
2.6
1.26
6.6
1.29

DJ15
15-16

4.63
3810.

66.6
60.7
7.6
4.0

87.
2.0

.86
12.7
1.9

132.
120.
27.0

60.
84.
69.
17.2
3.79

17.2
2.84
2.7
1.11
6.6
1.21

W35
3-4

4.62
5330.

108.
52.5
6.4
4.1

80.
2.9

.68
13.2
2.1

169.
200.
32.3

103.
87.

108.
30.3
6.59

29.6
5.31
4.6
2.21

15.4
2.16

DJ66
6-8

4.75
3720.

69.6
64.6
6.0
3.9

86.
2.2

.96
12.0
1.6

141.
180.
27.1

59.
91.
64.
16.8
3.63

16.7
2.90
2.3
1.15
7.9
1.24

DJ15
22-24

4.65
4115.

80.2
60.1
6.2
4.0

87.
2.0

.89
12.8
1.8

131.
200.
27.6

63.
82.
70.
16.6
3.97

17.6
3.33
3.4
1.25
9.1
1.32

DJ35
4-5

4.50
7400.

107.
32.2
4.5
3.9

59.
4.4

.71
9.2
1.6

247.
60.
34.7

134.
76.

150.
37.9
6.07

35.3
6.59
8.4
2.25

20.3
'2.76

DJ66
10-12

4.54
3970.

90.6
66.3
7.6
3.9

63-
2.2

.63
12.3
1.9

151.
200.
26.4

60.
85.
64.
16.0
3.76

16.3
3.19
3-0
1.33
6.5
1.25

DJ15
35-37

4.63
4340.

79.6
61.9
6.1
3.9

92.
1.9
.86

13.1
1.6

130.
200.
27.1

65.
84.
77.
19.5
4.11

16.6
3.36
3.2
1.26
9.3
1.30

W35
7-8

4.24
9050.

97.7
26.7
3.9
3.6

50.
4.3

.66
7.6
2.2

243.
320.
33.3

134
69.

132.
34.5
7.65

35.3
6.32
6.1
2.24

17.3
2.45

DJ66
26-26

4.80
3260.

46.6
67.7
6.3
4.0

62.
3.3

.77
12.5
1.6

137.
- 350.

27.6

60.
87.
67.
17.2
3.62

16.1
3.02
4.0
1.44
6.5
1.25



Table 5. Neutron activation analysis of sediment residues, i.e. the fraction insoluble in 
HH-AA (see text for procedure). Fe is in weight percent; the other elemental 
concentrations are in ppm. Sediment depths are in centimeters.

Core
Depth

Fe

D315
12-14

4.84
Ba 4000.
Co
Cr
Cs
Hf
Rb
Sb
Ta
Th
U
Zn
Zr
Sc

La
Ce
Nd
Sm
Eu
Gd
Tb
Ho
Tm
Yb
Lu

Core
Depth

Fe
Ba
Co
Cr
Cs
Hf
Rb
Sb
Ta
Th
U
Zn
Zr
Sc

La
Ce
Nd
Sm
Eu
Gd
Tb
Ho
Tm
Yb
Lu

20.8
70.0
8.3
4.0

89.
2.0

.92
12.4
1.5

137.
100.
28.8

23.
44.
21.
3.8

.79
<4.0

.50

.6

.25
2.0

.33

D335
0-3

4.99
4630.

16.6
65.0
7.7
4.4

81.
2.5

.85
14.0
1.5

145.
210.
32.8

28.
56.
27.
6.5
1.26
6.0

.93

.9

.68
3.5

.51

D315
22-24

4.90
4200.

15.1
69.1
8.3
4.1

88.
1.8

.90
12.7
1.5

136.
210.
28.9

23.
45.
22.
3.8

.75
<4.0

.52

.7

.57
2.0

.31

D335
8-10

5.44
8380.

12.9
52.4
5.9
4.9

71.
2.9

.85
10.9
1.5

207.
380.
40.2

38.
47.
32.
9.2
1.90
6.4
1.26
1.4
.82

4.6
.64

D315
35-37

4.92
4395.

14.7
68.7
8.5
4.0

90.
1.9

.90
12.1
1.6

129.
195.
28.7

23.
47.
21.
4.0

.74
2.7

.55

.6

.49
1.9

.31

D335
20-22

5.47
11000.

8.6
34.4
3.9
5.4

52.
3.1

.73
8.5
1.1

238.
260.
43.7

60.
47.
64.
15.5
3.22

12.9
2.01
3.3

.98
6.9
1.02

D318
10-12

4.99
3460.

16.5
71.0
8.8
4.0

89.
2.2

.88
13.4
1.5

134.
190.
29.9

24.
50.
21.
4.3

.82
2.8

.57

.6

.42
2.3

.35

D366
4-6

4.40
3250.

13.9
66.3
7.8
3.6

88.
1.9

.81
11.5
1.5

121.
160.
25.8

23.
46.
20.
4.2

.78
3.6

.50

.4

.33
2.2

.34

D318
20-22

4.85
3335.

16.5
67.2
7.9
4.0

86.
2.1

.88
12.7
1.5

127.
155.
28.3

23.
45.
19.
3-7

.73
4.7

.50

.5

.41
2.0

.31

D366
10-12

4.83
3310.

15.4
72.8
8.4
3.9

87.
2.1

.91
12.7
1.4

134.
100.
28.5

24.
50.
20.
4.2

.85
2.8

.62

.6

.56
2.2

.35

D318
30-32

4.89
3400.

16.2
68.7
8.4
4.0

87.
1.9

.92
13.0
1.7

130.
145.
28.2

24.
49.
19.
3.8

.73
4.9

.44

.6

.27
2.0

.31

D366
26-28

4.76
3180.

16.1
72.7
8.2
3.9

91.
1.6
.90

13.0
1.6

125.
220.
27.0

25.
55.
22.
4.6

.81
4.5

.55

.8

.44
2.3

.35
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Table 6. Comparison of NAA, XRF, and AAS analyses for Fe in 27 pelagic sediment 
samples and for Fe, Co, andZn in 20 ferromanganese nodule samples from DOMES 
Site A. The final nodule sample is nodule standard NOD-P-1. All analyses are in 
weight percent.

Sediment
Fe

NAA

14.814
14.25
14.72
14.65
14.63
14.23
14.70
M.75
14.70
14.61
14.214
14.73
14.38
14.514
14.80
14.814
14.90
14.92
14.99
14.85
14.89
14.99
5.U14
5.M7
14.140
14.83
14.76

XFF

5.22
14.U14
14.65
14.65
14.145
14.38
14.59
14. 7*4
14.76
14.80
14.80
14.69
14.147
14.59
14.71
14.71
M.73
14.70
U.80
14.83
14.83
5.03
5.07
5.18
*4.53
14.140
M.59

Fe
NAA

5.39
14.614
6.10
14.78
14.98
14.96
9.71
9.114
6.86
10.86
9.83
5.59
5.93
5.17
5.37
6.08
5.37
10.83
7.05
6.66M
5.76*

AAS

8.61
7.85
9.17
8.20
7.93
7.99
13.0
9-65
9.65
11.3
12.3
8.93
8.52
7.89
7.80
7.66
7.16
9.65
9.142
9.11
6.145

Nodules
Co

NAA

.18

.114
 23
.17
.18
.15
.214
.22
.18
.21
.28
.15
.17
.18
.19
.15
.11
.29
.17
.17
.18

AAS

.15

.16

.16

.16

.18

.114

.26

.19

.18

.23

.31

.16

.16

.18

.18

.114

.10

.19

.16

.17

.22

Zn
NAA

.08

.11

.09

.09

.11

.09

.06

.07

.07

.06

.07

.09

.09

.11

.11

.09

.09

.07

.17

.09.13*4**

AAS

.09

.13

.15

.10

.11

.12

.06

.07

.07

.06

.07

.09

.10

.11

.11

.09
  09
.07
.17
.08
. 1{4(

Best value given by Flanagan and Gottfried (1980) is : Fe = 5.78, Co = 0.224,Zn = 
0.16. The AAS values for Cu and Ni (Ml and 1.26% respectively, also agree well with 
the best values given by Flanagan and Gottfried (1.15 and 1.34% respectively). The Mn 
value measured by AAS (27.3% is lower than the "best" value (29.14%) by 6%. The 
slightly low values for Mn, Ni, Cu, Zn, and possibly Co may reflect variation in pre- 
treatment. The samples gained approximately 10% moisture in 24 hrs exposure to the 
atmosphere. The AAS values would reflect this additional weight as no pre-drying was 
carried out on the samples. Analyses of P-l carried out in other laboratories were 
performed on samples dried at HO^C for 24 hrs. When the AAS values for standard 
nodule A-l are increased by 10%, all elemental concentrations, including Fe, agree 
closely with the "best" values. 6 8
JLJL

Value not reported in Flanagan and Gottfried (1980).
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Table 10. Concentration of total carbon (in weight percent) in sediments from DOMES 
Site A. Dashes indicate no analysis. CaCO, was ascertained to be negligible in 
these cores.

Organic Carbon

Interval (cm)

0.00
0.25
0.50
0.75
1.0
1.5
2.0
4.0
8.0

15.0
26.0
30.0
31.0
32.0
33.0
36.0

- 0.25
- 0.50
- 0.75
- 1.00
- 1.5
- 2.0
- 2.7
- 4.7
- 8.7
- 15.7
- 26.7
- 30.7
- 31-7
- 32.7
- 33.7
- 36.7

Core
DJ11

0.62
0.56
0.51
0.47
0.41
0.39
0.40
0.42
0.40
0.38
0.36

-
-
-
-
-

Core
DJ13

0.68
0.69
0.70
0.67
0.66
0.51
0.43
0.41
0.41
0.38

-
-
-
-

0.37
-

Core
DJ35

0.63
0.58
0.58
0.53
0.51
0.49
0.45
0.42
0.36
0.33

-
0.34

-
-
-
-

Core
DJ38

0.56
0.51
0.50
0.49
0.49
0.48
0.47
0.44
0.39
0.39

-
-
-
-
-

0.29

Core
DJ53

0.56
0.55
0.58
0.56

-
0.53
0.52
0.53
0.65
0.44

-
-

0.33
-
-
-

Core
DJ64

0.68
0.58
0.49
0.45
0.46
o.4a
0.46
0.44
0.40
0.38

-
-
-

0.29
-
-
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