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| NTRODUCTI ON

In continuation of the baseline evaluation of the Mississippi-
Alsbama-Florida continental shelf sponsored by the Bureau of Land
Manggement, SUSIO has sanpled stations along the six transects depicted
inFigures 1and 2. As seen in Figure 2, four of the transects pass
through the five areas blocked off during the original baseline survey
conducted in 1974-75. Wthin the scope of this baseline continuation
study, we have received and anal yzed surface sediment sanples from 42 of
the 45 stations. 21 of these stations were sanpled on two
different occasions resulting in a total of 63 sanples (station data is
contained in Appendix I).

This report presents the results of our analyses of these 63 sanples

for barium cadmium chromium copper, iron, lead, nickel and vanadium.

METHODS

Sanpl es were prepared for analysis by initially drying the entire
aliquot (%50 g) of wet sediment at 105°c and then reducing it to a fine
powder with a porcelain-lined Spex mxer-mll. Cadmium chromum copper,
iron, lead and nickel were deternined by atonic absorption spectrophotom-
etry after dissolution of the sedinent. Bari um and vanadi um wer edet er m ned
by instrumental neutron activation analysis of the solid sanple.

For total dissolution, approximately two grans of finely powdered
sediment were heated in a nuffle furnace at 350°C for eight hours to ash

the organic matter present. After heating, the sanples were transferred
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toteflon beakers and the CaCO5 was reacted by dropw se addition of 1 N HNO3,

and the resulting solution renoved. Next, five mlliliters of HF (48%)
and two milliliters of HCLO,were added and the acid-sediment mxture vvés
refluxed for approxinmately two hours before heating to near dryness.

A second acid mxture (three milliliters HF, two milliliters HCth)

was then added and again heated to near dryness. The residue was redis-

solved in two milliliters of 16 N LNO recombi ned with the Cao% sol uti on,

3
and diluted to .25 m with deionized water.

Cadmi um chromi um copper, lead and nickel were determ ned by direct
aspiration into a Jarrell-Ash nodel 810, two channel atomic absorption
spectrophotometer. Iron was determnined after appropriate dilution by
the sanme techni que. Background absorbance, due to nol ecul ar absorption
was nonitored, where necessary, by simultaneously neasuring the absorbance
of a non-resonance line and the analytical line of the el enment of interest.
Cadm um and chrom um concentrati ons were al so checked by flameless atom c
absorption techni ques using a Perkin-Elmer 306 atomic absorption spectro-
photometer equi pped with an HGA-2100 graphite atom zer and a deuterium
background corrector.

Instrumental neutron activation anal ysis was used for vanadi um
det er mi nati on. Initial preparation for neutron activation involved
accurately weighing about 0.5 g of sediment , which had been dried at 105°C,
into a small one gram capacity polyethylene vial. The vial was heat-
sealed to prevent any |loss of sanple during the analysis. The marked,
encapsul ated sanples were irradiated by the one MW Triga reactor at the
Texes A&M University Nuclear Science Center. Each sanple was irradiated

separately for two minutes. This process was facilitated by a pneumatic



transport system which can rapidly transfer sanples in and out of the
reactor core. The sample wvial was placed in a secondary polyethyl ene
vial, together with an alum numflux nonitor, and transported to the core
for the two minute time period

After return of the sanple and a one mnute delay, the al um num
flux monitor was counted by a multichanneled pul se height anal yzer
After an appropriate delay period (usually three to five mnutes, so
that the dead time was <30%) the irradiated sediment sanple was placed
on an Ortec Ce(Li) detector and counted using a separate GEOCS Quanta
4096 channel multichannel pulse height analyzer. The anal yzer was set for
a gain of 1.0 keV per channel. The vanadi um peak for the *V analyzed
isat 1L43L keV. After a five minute counting period, the spectrum was
stored on nmagnetic tape.

Data reduction was done using the program HEVESY. The program
cal cul ates peak intensities and converts these to concentration by com
parison with appropriate USGS standard rocks (DTS-1 and AGV-1). Correc-
tions are nade for wvarying delay times, dead times, and neutron fluxes.

Barium anal ysis was also done by activation analysis. In the
barium procedure the sedinents were irradiated for a 1% hr period in
al um num Swagelok tubes along with standards and bl anks which were set
in a rotisserie in the reactor core. After irradiation the sanples were
allowed to “cool” for two weeks. The irradiated sanples were counted for
two hours using an Ortec Ge(Li) detector and a Canberra nodel 8700, 1024
channel nultichannel pulse height analyzer. The peak of interest was

that produced by xenon X-rays at 29 keV; the gain was set so that the
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peak was recorded in channel 1.60. After the two hour counting period,
the spectrumwas stored on magnetic tape and data reduction perforned by
HEVESY using the USGS standard rock W1 as a basis for sanple concentra-
tion calcul ation.

USGS standard rocks were analyzed to obtain sone idea of the
accuracy of our analyses. Qur agreement for replicate analyses is, over-
all, quite good with our results being consistently within 10% of the
publ i shed values. The precision of the metal analyses were considerably
lower for sedinments with high metal content than for sedinment with | ow
metal content. Quadruplicate di ssolutions and anal yses were made on
separate sediment aliquots for five of the study sanples. The selected
sediments are representative of the predom nance of |ow netal-bearing
sanpl es received. Precision were calculated by dividing standard devia-
tion by the nean and are as follows: Cd, 35% Cr, 20% Cu, 12% Fe, 9%

Pb, 15% N, 11%; and V, 25%.

RESULTS AND DI SCUSSI ON

Sedi nent metal concentrations for the 63 sanples anal yzed during the
baseline continuation study are listed in Table 1. Wde variations in
the % Fe (Figure 3), % CaC0,(Figure 4) and % fine-grained material (Figure
5) are observed not only for the overall MAFLA area but even w thin each
transect. Trace netal concentrations show a simlar variability, no
doubt primarily in response to the changes in both chem stry and m neral ogy
inplied by the grain size, CaCO3 and Fe variations. Past experience has
shown that high metal concentrations are found with fine-grained material,

organic matter and Fe and Mn hydrous oxides, whereas |ower concentrations



Table 1. Surface Sedi ment Trace Metal Concentrations, MAFLA Baseline
Continuation Study. (See Figure 2 and Appendix | for Station Location).

Station Sanpl e Ba cd Cr Cu Fe Pb Ni v Cacoy  Fines Wat er
Nurber Period  (ppm) (ppm) ( ppm)  (ppm) (% (ppm)  ( pem)  (ppm) (%) (%) Depth (m
2101 | 53+27 < .05 2 1 .13 6 5 9 k7.8 8.6 11.0

II 3.2 1.1 13 3.7 1.5 2k Yok 13.9 11.3
2102 | <30 < .05 2 1 .07 5 5 5 27.5 3.8 17.4
2103 | <32 .06 9 1 .22 8 6 3 61.3 4.0 36.6
2104 | <34 .10 4 2 .09 9 8 4 90.1 4.7 53.3

I <86 .13 5.1 1.7 .10 5.0 1.5 3 88.2 13.0 53*3
2105 | <36 .10 6 3 .07 10 9 h 92.0 4.0 89.6
2106 | <44 oo 8 4 .39 10 13 5 83.0 1k.2 161.5

Il <h1 .20 7.8 2.9 . 33 5.8 7.0 T 91.2 28.0 167.6
2207 | <41 0|0 3 1 .08 7 2 7 43.5 11*0 18.3

| L1 3.9 0.6 .08 2.0 1.1 - 37.6 10.5 19.2
2208 | <73 < .05 6 1 .12 9 9 h 83.4 58.6 34.1
2209 I <36 < .05 8 1 .13 10 5 6 83.6 ho.h 29.3
2210 I <79 . Ob 6.0 1.1 (11 5*9 1.3 5 90.1 37,8 37.2
2211 | <34 .10 8 1 ,20 10 8 5 93.2 11.9 ho.1
2212 | <53 . 10 1h 5 .81 11 14 13 88.0 43.4 186.5

I <97 .13 13*3 h.8 678 5.3 7.9 11 86,8 47+7 189.6



Table 1. (continued)

Station Sanple Ba o4 Cr Cu TFe Pb Ni % CaCo Fines Wat er
Nurber Period ( ppm ) (ppm) ( ppm) (ppm) (% {ppm ) (ppm) (ppm) (%) ° (%) Depth (m)
2313 I < 58 .10 16 5 1.05 12 18 13 85.1 58.0 16h.6
I <102 0 13.8 3.6 LTh 2.2 9.1 15 80.4 67.4 176.8
231k N < 89 12 5.4 2.3 17 8.1 5.2 6 63.6%  29.4% 29.0
2315 I - .13 0.7 1.0 .06 4.1 0.9 3 62.3 30.6 38.1
2316 T < 34 .10 6 1 13 9 8 6 70.6 8.k 37.2
2317 l <l .10 6 1 21 12 10 6 79.5 19.2 29.3
2318 | < 65 <,05 1 1 .02 2 2 2 10.8 1.8 18.9
I < 47 0 2.4 0.5 .00 0.8 0.0 7 3.7 2.7 20.4
2419 | <30 <.05 1 1 .06 4 2 L 19.2 2.2 9.8
220 | < 32 .06 3 1 .26 7 8 5 46.9 2.5 1k.6
oh21 | <35 .07 3 1 .16 7 6 5 51.6 10.0 19.2
olyoo | <35 .07 L 2 25 6 9 9 43.8 9*3 2h.1
oli23 | < 54 .95 5 2 1.67 11 9 27 72.5 14.5 29.6
2h2lh | < 2k <.05 5 1 .08 2 2 3 9.0 4.0 28.3
I ‘59 0 4.6 0.7 .10 2.0 1.h 7 7.8 7.2 32.6
2h25 | 8125 .05 3 1 .08 3 3 8.3 1.5 36.6
I < hg .04 3.4 0.4 .05 2.2 1.2 10 14.5 4.0 35.7

.2426 | < 43 .09 5 2 .38 8 8 7 35.4 4.2 86.3

_8.—



Table 1. (continued)

Station Sample Ba cd Cr Cu ‘ Fe Pb Ni v Caco3 Fines Water
Number Period (ppm) (ppm) (ppm) (ppm (% (ppm)  (ppm (ppm) (%) (%) Depth
2u27 T <67 .7 1~ 7 1.70 11 17 20 - 590.6 172.3
T <123 . B 1L.9 6.4 1.29 9.5 12k 24 70.3 64.8 175.0

2528 T <35 <8 3 2 31 T T 12 58. 7 52 37.2
T <35 1o L 2 .61 8 g 9 71.9 2.0 37.5

2530 T <35 15 6 2 R 8 3 9 Th.T 1.4 40.2
2531 T <39 .15 13 2 .60 9 11 8 8.7 2.6 hl,s5
T <80 10 10.8 1.8 52 6.1 9.2 8 88.3 2.2 4h.8

2532 T <h2 _ 10 ) .54 S 9 8 758 8.3 50.3
2533 T <}5 15 10 2 .59 10 1 13 86.9 2.6 66.4
2534 T <hlh .1° 11 1 .66 17 9 15 88.<e L7 72.5
2535 T <73 .08 26 — .95 17 1k 31 70.1 6.1 115.8
2536 T <76 =0 23 8 1.3k 15 20 45 - 79.7 180.4
= <138 .02 13.4 5.9 1.05 10.1 1ik.2 39 67.5 85.6 189.6

2637 T 321+76 .08 35 8 2.17 15 1k 78 13.3 62.9 21.3
I - .07 36.7 8.3 1.87 16.1 15.0 - 8.2 59.4h 19.5

2638 T 288+72 .10 L5 10 2.87 15 22 191 “T.6 8.2 25.6
I 288+77 .05 48.3 10.= 2.34 18.° Th.© - ™3 78.9 23.8

2639 I <59 <.95 12 3 .ob 12 8 23 20.8 14.3 32.°
II <89 0 1k.1 2.3 .78 8.2 0 19 6.k 19.4 32.0



xx< indicates limit of detection determ ned for each sample.

* Sediment Data from Sanple Period |11

v w v v ] L L L "9
Table 1. (continued)
Station Sanpl e Ba ca 0] Cu Fe Pb Ni % CaCO Fi nes Wat er
Nunber Period  (ppm) (ppm) (pm)  (ppm) (% (ppm ) (ppm)  (ppm) (%) ° (% Depth (m
2640 | <31 . 06 3 1 .33 5 1 6 19.7 1.7 35.7
2641 1 <3k <.05 6 3 .16 3 2 q 5.3 b1 35.1
2642 | 136+khs <.05 5 1 .09 3 1 2 6.5 1.7 36.0
2643 | <72 .10 10 2 1.63 18 12 28 8k.0 5.9 68.0
[ <86 .04 14.6 2.1 1.43 11. 0 7.5 23 76. 4 3.9 71.6
264k | <75 .10 10 2 1.12 20 9 31 88. 6 3.0 70. 7
IT <76 .70 10.1 1.7 1.05 5.4 5.1 29 87.5 k.6 73.8
2645 | <59 .10 13 3 1.04 20 9 18 84.3 11. 4 107. 3
Il 107+3k4 .07 11.3 2.4 .80 9.0 Lo 21 84.7 13.0 106. 7
% Error From
Repl i cation 35% 20% 12% 9% 15% 11%
509 Hol nes, 1973 (N.W. Gem Aug.)
140 Hol mes, 1973 (N.E. Gem Shelf Aug.)
066 Hol nes, 1973 (S. Florida Shelf Aug.)
35 Horn and Adsms, 1966 (Wrld Wde Carbonate Arz.)
233 Horn and Adams, 1966 (Mobile belt Aug.)



. o . ] |
- FLORIDA | —

e Mississippl River

;@
%\\ 3
%?%" ,/"’—

1 20°

PRI .
| 5 MI00 FMS /
J | /
L k" ngo #
— 1000 FMSS ™
I/‘
P
H—
126
88° | 86° 84° 82
(%) averaged for two sampling periods of MAFLA Baseline Continuation

S0°
Surface sediment iron content

Fig. 3.
Study.



N g1s

— 30°

— 280

£9.2

84°

90°
rig. 4.

88°

Surface sedinent calcium carbonate content (%) averaged for two sanpling periods of MAFLA

Baseline Continuation Study.



30°

90° 88° 86° 8 82°

Fig. 5. Surface sediment fine grain (< .063 mm) content (%) averaged for two sampling periods of
MAFLA Baseline Continuation Study.



v o

-1k~

are observed when sediments contain appreciable amounts of quartz, car-
bonate and coarse-grained material .

To exam ne the interrelationships between possible controlling
factors and netal concentrations, Trefry, et a(1976) and Trefry and
Presley (19'76) have normalized netal concentrations to Fe. Sedinent wth
metal concentrations which deviate fromtheir expected ratio to Fe have
been cited as having an anthropogenic contribution. This is reasonable
because netals, including Fe, are well correlated with grain size, organic
matter, CaCO3, etc., but Fe is unlikely to be added by man in anounts
whi ch woul d increase natural |evels.

At the conpletion of the initial study of the MAFLA area, we showed
that netal concentrations correlated well with the fundamental sedinment
characteristics arid that there was no indication of metal pollution
(Presley, et al., 1975). Thi s observation also holds for the 63 second
year sanples. To examine all of the interrelationships between neta
concentrations and their controlling factors would require an extensive
anal ytical program and a rigorous statistical treatnent of the data. It
is nore convenient to normalize observed netal concentrations to a single
i ndex whi ch enconpasses the nore inportant concentration controlling
factors. As nentioned, Fe provides such an index and in an effort to
evaluate the distributions found in this study we have applied this
approach to the data presented in Table 1.

Figures 6-10 give the metal to Fe scatter plots for the 1974-1976
MATLA sedinment data. In each case, there is a significant linear correlation
of the metals with Fe. This occurs despite the three areas of provenance

for MAFIA sedinents. The plots provide a prediction interval for evaluating
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future sedi ment anal yses and show no present-day evidence of pollution

Any input of trace metals fromoil-related activities would result in

data points which deviate fromlinearity in the positive y—direction on

the scatter plots, assuming that anthropogenic Fe input is not high enough

to influence the nornal

sedi nent Fe content and that trace netal concentra-

tions could be nore easily and noticeably increased. Such an approach

may be subject to difficulty in some of the extremely low iron Florida

shel f areas; however, any appreciable nmetal increase to these areas will

be observable due to the very |ow natural |evels.

We have now characterized the basic metal distribution patterns

for the MAFLA area and

predicting trace netal

have shown that Fe may be used as an index for

concentrations, thus providing a neans for assessing

possi bl e future anthropogenic input. The next step in this study should

be to evaluate the formand “biol ogical availability” of the naturally

occurring toxic netals,

netal s

so as to allow conparisons to nan-i ntroduced
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APPENDI X |

Station |ocations for box cores
t aken during sanpling periods
1 and 2 of the MAFLA Baseline

Conti nuation Study



Cruise Stat ion
Number Nunber *
10 2101
10 2102
10 2103
10 210k
10 2105
10 2106
10 2637
10 2638
10 2639
10 2640
10 26k
10 2642
10 2643
10 2644
10 2645
10 2528
10 2529
10 2530
10 2531
10 2532
10 2533
10 2534
10 2535
10 2536
10 2419
10 2420
10 2kl
10 2422
10 o423
10 2424
10 2425
10 2426
10 2427
10 2318
10 2317
14 2207
14 2208
14 2209
14 2210
14 2211
14 2212
14 2313
14 2317
14 2316
17 2314
17 2315

Sampling Period 1

Latitude

26°25' 00"

26

26

26

26

26
30
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29

29
29
29

29

29

29
29
29
29
28
28
29
28
27
27
27
27
27
27
28
28
28
28
28

25
2l
24
24
24
02

00
59
59
59
58
02

55 31

53
43
45
40
36
36
35
54
55
50
47
45
42
39
36
30
46
51
36
30
20
13
04
57
49
04
56
56
55
52
57
56
57
24
56
42
29
34

28
31
35
28
24
10
00
59
59
59
59
58
59
59
59
01
58
48
58
00
00
00
58
57
59
59
00
59
57
30
35
29
03
04
02
01
00
00

Longi t ude

82°15'01"

82
82
83
83
84
88
88
88
87
87
87
87
87
87
86
86
86
86
86
86

25

01

5802

23
49
15
37
33
12
54
46
37
27
23
19
05
06
06
09
12
15

8616
8619

86
84
84
84
84
84
84
85
85
85
83
84
83
83
83
83
83
84
84
84
84
84
84

25
05
11
17
27
44
59
15
23
37
b5
06
09
27
34
42
53
48
14
06
20
21
20

00
59
03
02
29
24
32
41
01
07
32
59
00
28
30
30
28
29
59
59
01
01
01
01
01
02
59
03
01
06
01
01
00
32
00
27
02
02
53
04
01
01
13

Date

75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75
75

05 28

05
05
05
05
05
06

28
28
29
29
29
01

0602

06

02

0602

06
06

02
02

0603

06
06
06
06
06
06
06

03
03
04
04
04
04
04

0605

06
06
06

05
05
05

0606

06
06
06
06
06

06
06
07
08
08

0608

06
06

08
08

0609

06
07
07
07
07
07
07
07
o7
07
07
07

09
22
22
22
23
23
23
24
25
25
31
31

¥ Second digit of station number indicates transect nunber as per

Figure 1

:



Sampling Period 2

Crui se Stat ion

Nunber Number#* Latitude Longi t ude Date
21 2101 26°25.01 82°15. 0’ 75 09 15
21 2102 26 25.0 82 25.0 75 09 15
21 2103 26 25.0 82 58.0 75 09 15
21 210L 26 25.0 83 23.0 75 09 15
21 2105 26 25.0 83 50.0 75 09 16
21 2106 26 25.0 84 15.0 75 09 16
21 2207 27 57.0 83 09.0 75 09 16
21 2208 27 56.0 83 27.5 75 09 16
21 2209 27 52.5 83 34.0 75 09 17
21 2210 27 57.5 83 42.5 75 09 17
21 2211 27 56.5 83 53. o 75 09 17
21 2212 27 57.0 84 48. o 75 09 17
21 2313 28 24. o 85 15.1 75 09 18
21 2314 28 29.0 84 21.0 75 0919
21 2315 28 34.0 84 20.1 75 09 19
21 2316 28 42. o 84 20.0 75 09 19
21 2317 28 56.0 84 06.0 75 09 19
21 2318 29 05.1 83 45.1 75 09 19
21 2h19 29 47.0 84 05.0 75 09 19
21 2L20 29 42. o 84 11.0 75 09 19
21 2421 29 37.0 84 17.0 75 09
21 2h22 29 30.0 84 27.0 75 09
21 2423 29 20.0 84 Lh. 0 75 09 20
21 2h2h 29 13.0 85 00.0 75 09 21
21 2425 29 05.0 85 15.0 75 09 21
21 2Lh26 28 58.0 85 23.0 75 09 21
21 2427 28 50.0 85 37.1 75 09 22
21 2528 29 54.9 86 05.0 75 09 25
21 2529 29 56.0 8606. 5 75 09 25
21 2530 29 50.9 8606. 4 75 09 25
21 2531 29 48. o 86 09.5 75 09 25
21 2532 29 45.9 86 12.3 75 09 25
21 2533 29 h2.9 8615.5 75 09 26
21 2534 29 40.0 86 17.0 75 09 26
21 2535 29 37.0 86 20.0 75 09 26
21 2536 29 30.0 86 24.9 75 09 26
21 2645 29 35.0 87 20.1 75 09 26
21 26LL 29 36.2 87 23.5 75 09 27
21 2643 29 36.5 87 27.0 75 09 27
21 26kho 29 40.5 87 37.0 75 09 27
21 26h1 29 45.5 87 46.5 75 09 27
21 2640 29 43.5 87 54.5 75 09 27
21 2639 29 53.5 8812.5 75 09 27
21 2638 29 55.5 88 33.5 75 09 28
21 2637 30 02.0 88 37.0 75 09 28

* Second digit of station nunmber indicates transect nunber as per
Figure 1.



