
1977 - 13 

ENVIRONMENTAL STUD I ES, _ f 
SOUTH TEXAS OUTER CONTINENTAL SHELF, 

BIOLOGY AND CHEMISTRY 

97030' 9T° 0d 9 60 30' 960 0e ' - 930! 3C~ 

Q 10 20 .3e NAUTICAL :;.,. 

28° Q 20 4o a I - "KILOMETERS 
30 

28° 
00' 

305 

2T° 
00' 

266 
30' 

. ; 

m. ~ - -,._ . ..-.,...., ~ . s 
~ ~ _ . . 

CORPUS 
CHRISTI ~. . ~ . 

- 9s' 

r 

..~ .i 
. ,. 

_ _ / I 



ENVIRONMENTAL STUDIES, 

SOUTH TEXAS OUTER CONTINENTAL SHELF, 

BIOLOGY AND CHEMISTRY 

Submitted to : 

The Bureau of Land Management 
Washington, D . C . 

by 

The University of Texas Marine Science Institute 
Port Aransas Marine Laboratory 

Port Aransas, Texas 78373 

Acting for and on behalf of 
A Consortium Program 
Conducted by : 

Rice University 
Terms A&M University 
The University of Texas 

FINAL REPORT 
1976 '.rTTIO ~ 

VOLUME iii �% 
APPENDICES 0, P 

CONTRACT AA550-CT6-17 

September 30, 1977 



CONTENTS 

APPENDIX 0 . . . . . SUPPORTIVE DATA FROM THE U .S . GEOLOGICAL SURVEY 

APPENDIX P . . . . . SUPPORTIVE DATA FROM THE TOPOGRAPHIC FEATURES STUDY 



o-i 

APPENDIX 0 

SUPPORTIVE DATA FROM TIC U .S . GEOLOGICAL SURVEY 
CORPUS CHRISTI, TEXAS OFFICE 

taken from 

ENVIRONMENTAL STUDIES, 
SOUTH TEXAS OUTER CONTINENTAL SHELF 

1976-GEOLOGY 
DRAFT REPORT 

Element Leader and Editor 
Henry L . Berryhill, Jr . 

Principal Investigators : 

Charles W. Holmes 
Gerald L . Shideler 

Associate Investigator : 

E . Ann Martin 



APPENDIX 0 

SUPPORTIVE DATA FROM THE U .S . GEOLOGICAL SURVEY 
SEDIMENT TEXTURE AND TRACE METAL ANALYSES 

OF THE BOTTOM SEDIMENTS 

Table of Contents 

Page 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-3 
FIELD INVESTIGATIONS . . . . . . . . . . . . . . . . . . . . , . . . 0-3 
Seasonal Variability of Texture . . . . . . . . . . . . . . . . . 0-3 

--- Sand/Mud Ratio Variability . . . . . . . . . . . . . . . . . . . 0-3 
Silt/Clay Ratio Variability . . . . . . . . . . . . . . . . . . 0-22 
Mean Diameter Variability . . . . . . . . . . . . . . . . . . . 0-22 
Standard Deviation Variability . . . . . . . . . . . . . . , . . 0-24 

Chemical Characteristics . . . . . , , , , , , , , , 
" 

0-25 
in Trace Metals Content . Surface Sediments-Seasonal Variability 0-25 

METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-26 
Partial Leach (Sediment) . . . . . . . . . . . . . . . . . . . . . 0-26 
Totals (Sediment) . . . . . . . . . . . . . . . . , . . . . . . , 0-26 
Total Biological Material . . . . . . . . . . . . , . . . . . . . 0-28 

RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-28 
Intercalibration . . . . . . . , . . . . . . . . . . . . . . . . . 0-28 
Seasonal Sediment Samples . . . . . . . . . . . . . . . . . . . . 0-3U 

DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-30 
Areal Variation . . . . . . . . . . . . . . . . . . . . . . . . . 0-30 
Seasonal Variability . . . . . . . . . . . . . . . . . . . . . , . 0-50 

SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-61 
LITERATURE CITED . . . . . . . . . . . . . . . . . . . . . . . . . . 0-63 



U-3 

INTRODUCTION 

Analyses of sample material collected by the University of Texas 

were made by USGS at the request of the BLM. The Corpus Christi office 

did textural and trace metals analyses of the bottom sediments . Textural 

analyses were performed on subsamples of the sediment chemistry Smith-Mc-

Intyre grab samples (trace metal and hydrocarbon samples were taken from 

these grabs) . 

FIELD INVESTIGATIONS 

Seasonal Variability of Texture 

The OCS sea floor surface sediments acquired during 1976 along the 

four designated transects were analyzed for seasonal variations in texture . 

The three seasonal sample suites (winter, spring and summer/fall), supplied 

by the University of Texas Marine Science Institute at Port Aransas,were 

subjected to textural analyses using the same analytical procedures as 

were outlined in the USGS element report for the first gear (Berryhill et 

at., 1976) . Duplicate samples taken at each station were analyzed, and 

the average values of their textural parameters were used to construct 

transect profiles . Time-series variability profiles based on the three 

seasonal sample suites were constructed for the following selected para-

meters : sand/mud ratios, silt/clay ratios, mean diameters and standard 

deviations . The results are shown by Figures 1 through 4 . In addition, 

the following supplemental textural parameters also were derived : sand 

percentage, silt percentage, clay percentage, skewness (third moment) 

and kurtosis (fourth moment) . All derived textural parameters are tabu-

lated in Table 1 . 

Sand/Mud Ratio Variability 

The sand/mud ratio provide a general overview of textural variability 
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TABLE 1 

TERTURAL PROPERTIES OF SEASONAL BENTHIC SEDIMENT SAMPLES 

Explanation of Table : 

Column 1 - Sample station number (Univ . Texas Marine Science Institute 
designation) 

Column 2 -Sample station number (USGS designation) : TS = Texas seasonal 
samples, second character = station number, third character 
transect number, fourth character = subsample designation, 
fifth character - seasonal suite (1 = winter, 2 = spring, 
3 = summer/fall) 

Cole 3 -Station latitude : first two digits = degrees, last two digits = 
minutes 

Column 4 -Station longitude : first two digits = degrees, last two 
digits = minutes 

Column 5 -Station water depth (meters) 

Column 6 -Sand percentage (9.) 

Column 7 -Silt percentage (9:) 

Column 8 -Clay percentage (X) 

Column 9 -Sand/Mud ratio 

Column 10 - Data sheet designation numbers (#1 = first data sheet) 

Colon 11 - Sample station number reiteration (Univ . Texas Marine 
Science Institute designation) 

Column 12 - Sample station number reiteration (USGS designation) 

Column 13 - Silt/Clay ratio 

Column 14 - Mean diameter in phi units (first moment) 

Column 15 - Standard deviation in phi units (second moment) 

Column 16 - Skewness (third moment) 

Column 17 - Kurtosis (fourth moment) 

Column 18 - Data sheet designation number (#2 = second data sheet) 

Note : The designation "ND" indicates no data for that specific item. 
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1 .54 -0 .40 0 .33 
1 .46 -0 .36 0 .03 
1 .55 -0,35 0 .00 
3 .29 0,45 =0 .80 
3 .05 0 .48 -0 .53 
3 .06 -0,12 -1 .47 
1 .96 -0 .67 1 .63- 

0 .67 
0 .3E 
0 .39 
0 .42 
0 .56 
0 .73 
0 .47 
0 .45 
0 .50 
0 .37 

LYK TS-1-1-A-2 0 .113 b :15 
LYR Ts-1-1-r?-2 1 .24 5 .55 
MAK TS-?.-1-A-2 1 .42 7 .09 
MAR TS-2-1-n-2 1,05 G .95 

MC11-SED TS-3-1-A-2 0 .81 7 .71 

3,14 0,12 -1 .54 
3,33 0 .11 -1 .62 
2 .63 0,69 0 .38 
2 .63 0 .73 0 .65 
3,25 -0 .29 -1 .09 
2 .58 -0 .46 0 .10 
3,53 0 .09 -1 .62 
3 .35 0 .02 -1 .5.3 
1,46 -0 .23 -0 .65 
1 .35 -0 .32 -0 .10 

2 .R5 0 .04 -1 .43 
2 .65 0 .26 -1 .17 
2 .10 0 .01 -1 .13 
2 .34 -0,05 -1 .25 
z .zn -o .27 . -o .6n 

18 

2 
2 
2 
2 
2 
z 
2 
2 
2 
2 

Z 
2 
Z 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

0 

w 



TABLE 1 CONT .'D 

11 12 13 14 15 16 17 19 

MCO-SED TS-3-1-R-2 0,92 7,79 2 .40 -x,71 -1 .Q3 7. 
MFtt TS-4-1-A-2 1 .27 4,54 2 .49 0,57 -n,0g Z 
n[t TS-4-1-13-2 0,83 4,96 2 .80 9 .36 -0,93 7. 
MFV TS-5-1-A-2 1 .09 7,16 2,33 -0,03 -1 .22 2 
MGC TS-5-1-R-2 f1 .39 9 .67 1,47 -0 .47 0 .31 
MIlf' TS-6-1-11-2 1 .14 7 .01 7,36 -0 .06 -1 .19 2 
MEJ Ts-6-1-n-2 1 .43 6,99 2 .26 x) .03 -1 .30 2 
MJJ TS-1-2-A-2 1 .33, 7,40 2 .03 -0,00 -1 .31 2 
MJ9 TS-1-2-B-2 1 .63 6 .21) 2,46 17 .18 -1 .26 2 
rtLL TS-2-2-A-2 1 .39 7 .09 2 .21 0 .71 -1 .21 

MLS 'TS-2-2-A-2 1 .25 7 .17 2 .1R -f1 .D? -1 .17 2 
MNM-SFD TS-3-?-n-2 0 .56 8 .33 1 .P7 -0 .36 -0 .22 2 
Mf1T-SEA TS-3-2-n-2 0 .64 8 .21 1 .8G -ft .32 -0 .29 

f1PN TS-4-2-n-2 1 .40 5,52 2 .51 f1 .35 -0 .88 
F1PQ TS-4-2-B-2 1 .06 6 .44 7. .52 0 .09 -1 .40 
riQY TS-5-2-n-2 1 .33 7 .23 2 .11 -n .0n -1 .19 
MRF TS-5-2-9-2 0 .70 7,91 2,06 -0 .27 -0,77 
M5O TS-6-2-A-2 0 .90 7 .9? 1 ;9Z -n .17 -O .R4 
MSX TS-6-2-n-2 0 .95 7,R5 1 .96 -U .13 -0,90 ~2 

MxM-SFD TS-1-3-A-2 (1 .91 7,85 1 .95 -f1 .15 -Q .97 Z 

t1XT-SED TS-1-3-F1-2 1 .?,7 7 .49 2,(11 _;1~0 Z _1 . 
MzM-s[o TS-2-3-A-2 1 .14 7 .53 2,n7 -1 .07 -1 .24 
MLT-SED TS-?-3-1±-2 0 .79 x .17 1 .72 -x .13 -1 .f12 2 
N[aJ-SCD TS-3-3-A-2 0 . 82 8 .(14 . 1 .P8 -0 .1Q -O .Q4 
NHS-SED TS-3-3-n-2 0 .76 Fi .2(1 1,74 -x,17 -0,93 2 
NDD-SFD TS-4-3-n-2 1 .13 3 .85 1 .39 1 .74 11 .93 2 
NDY.-SED TS-4-3-0-2 1 .76 3 .60 0 .94 2,60 20 .84 2 
NEX-SED TS-5=3-A-2 0 .97 7 .~6 1 .96 -q,1h -0 .79 ' 2 
NFE-SED TS-5-3-[3-2 0 .86 7 .99 1 .F7 -0,16 -0 .99 2 
NGP-SAD. TS-6-3-A-2 0 .78 9 .17 1,73 -x .17 -0,89 2 



TABLE 1 CONT .'D 

1 2 3 4 S 6 7 A ,9 'Ip 
.NGW-sFO TS-6-3-P-2 26 58 96 30 125 1 .n1 43 .46 55 .53 01.01 1 
NIJ-SEA TS-1-4-A-2 ' 26 10 97 f.11 27 91,3q 9 .81 8 .80 4 .37 1 
ri,tA-sED TS-1-4-9-2 26 10 97 01 27 711,72 13 .39 15 .89 2 .42 1 
NKJ-SFD T.S-2-4-A-2 26 10 96 39 47 4 " ,65 24,55 30 .81 0 .81 1 
NKO-SED TS-2-4-0-2 26 10 96 39 47 46,94' 21,44 31,61 0 .88 1 
NMG-SEO TS-3-4-A-2 26 10 96 24 a1 11 .73 41 .27 46 .99 0 .13 1 riMN-sED Ts-3-4-D-2 26 10 96 214 91 10 .15 39,73 50 .12 0 .11 1 
NOA-SCD TS-4-4-A-2 26 10 97 98 15 90 .38 5 .38 4 .24 9,40 1 
NOH-SED TS-4-4-f1-2 26 10 97 0g . 15 90,86 8 .83 10 .31 4,22 1 
NPS-SEO TS-5-4-A-2 26 10 96 54 37 ~ 60 .51 18 :48 21 .02 1 .53 1 

riPZ-SED TS-5-4-n-2 26 10 96 54 37 57,77 24,85 17,37 1 .37 1 NRK-SED Ts-6-41-n-2 26 10 96 31 65 28,3 32,78 39,19 0 .39 
0 

1 NRF-SED TS-6-4-(3-2 26 10 46 31 65 44,25 24,13 31 .62 0 .79 1 ~^ 
NTL-SED TS-7-4-A-2 26 10 96 ?0 130 0,70 42 .95 56 .35 0 .01 1 NTJ-SEO TS-7-4-A-2 26 10 96 2fl 130 0 .79 4(1 .24 58 .97 0 .01 1 

AYR-SED TS-1-1-A-3 29 12 96 27 18 47 .26 30 .18 22 .46 0 .90 1 
QYT-SED TS-1-1-0-3 28 12 96 27 18 40 .21 26 .97 32 .81 0 .67 1 
RAI-SED .TS-2-1-A-3 27 55 46 20 42 38,35 35 .50 26 .16 0 .62 1 
RAK-SED TS-2-1-11-3 27 55 96 20 4?. 23 .0 35 .5 38 .06 0 .31 1 
RCL-SED TS-3-1-A-3 27 34 96 07 134 4,70 36 .90 5 .41 0 .05 1 
RCN-SED TS-3-1-n-3 27 34 96 07 134 3 .26 38 .76 57,96 0 .03 1 
NEC-SEA TS-4-1-A-3 28 14 96 29 1r) 65,(13 15 .21 19 .76 1,86 1 
REE-SED TS-4-1-8-3 28 14 96 7.9 1(l 54,01 22 .19 23 .80 1 .18 1 
RFT-sEU Ts-S-1-A-3 27 44 96 14 92 0,94 34,41 64,6 . 0 .01 1 
RFV-SED TS-5-1-0-3 27 44 96 14 92 4 .81 43 .48 51 .21 0 .05 1 



TABLE 1 CONT .'D 

11 12 13 14 15 16 17 18 

hGw-SED TS-6-3-t1-2 0 .79 3 .11 1 .R2 -0 .19 -0 .79 2 
NIJ-SED TS-1-4-A-2 1 .11 3 .51 2 .19 0,98 2~,72 
rilca-SEO TS-1-4-R-2 0 .84 3 .99 2 .~gf1 1),b1 0 .01 2 
NKJ-SED TS-2-4-A-2 0 .80 5 .50 3 .15 X1 .11 -1 .54 2 
NKa-SFD TS-2-47N-2 0,68 5,54 3 .19 0,11 -1 .51 2. 
NMG-SEA TS-3-4-A-2 0 .88 7,49 2 .28 -') .25 -U .6$ 2 
N(lf1-SEA TS-3-4-R-2 0,7Q 7,59 ?,32 -n .31 -0 .44 2 
NOA-SEA TS-4-4-A-2 1 .27 3,21 1 .55 1 .511 9 .85 2 
14OH-SEn Ts-4-4-0-2 0 .86 3 .61 2 .32 11 .80 1 .91 2 
NPs-SEA TS-5-4-n-2 0 .89 4 .57 2 .98 i) .4? -O .oQ 2 

NPZ-SEA TS-5-4-H-2 1 .43 4 .4? 2,76 1I,SfI -0 .45 2 
NRK-SEA TS-G-4-n-2 0 .84 6 .49 2,97 . -11 .11 -1 .32 2 
NRR-SED TS-6-4-A-2 (l .lb S .G?. 3 ..16 11 .11 -1,54 ' 
NTL-SED TS-7-4-A-2 0 .76 8 .23 1 .70 -(x,15 -0 .93 2 
NTJ-SED TS-7-4-P-2 0 .68 8 .29 1,67 -n . 2n -Q,75 2 

oYft-SED TS-1-1-A-3 1 .34 6 .09 2,53 f1,34 -0,96 . 2 
AYT-SED TS-1-1-R-3 O .A2 6 .15 2 .76 (1 .Oh -1 .49 2 
RAI-SED TS-2-1-A-3 1,36 G .nn 2 .47 0 .2? -1,7.0 2 
RAK-SED TS-2-1-R-3 1 .(.1f1 6 .75 2,53 -(J .(10 -1 .Z7 Z 
RCL-SED TS-3-1-A-3 0 .63 8 .(l4 2 .GP -(1 .4() 0 . . 02 Z 
RCN-SEu TS-3-1-!1-3 0 .67 R,13 1,96 -fi,31 -0 .49 
REC-SED TS-4-1-A-3 0 .77 4,80 2 .70 0,49 -0,64 
kEF-SEA TS-4-1-13-3 0 .93 5 .30 2 .80 11 .2A -1 .20 
Rr-T-SEn 7S-S-1-a-3 0 .53 8 .53 1,61 -(1,.31 -0,24 
ItFV-SED TS-5-1-D-3 0 .86 7,97 2 .O1 -U .26 -0 .50 



TABLE 1 CONT .'D 

z 3 ~~ S 6 7 S 9 10 

RtIK-SEA TS-6 -1-A-3 27 39 9h 1J 10n 13 .21 38 .11 48,68 0,15 1 
RIIM-SED TS-6-1-n-3 27 39 76 17. 100 15 .13 49 .40 34,96 0 .18 1 
RJL-SED TS-1-2-A-3 27 40 96 59 22 10 .04 38,81 51 .15 0 .11 1 
RJN-SFD TS-1-2-8-3 27 40' 96 59 22 5 .27 40 .36 54,36 0 .06 1 
ItLL-SCD .TS-2-2-A-3 27 30 96 4 5 49 7,73 49 .20 43 .07 0 .08 1 RlN-SEA TS-2-2111-3 27 30 96 45 49 8 .66 45 .46 45 .88 0 .10 1 RNK-SED TS-3-2-A-3 27 19 96 23 131 1 .77 33 .84 64 .39 0 .02 1 
RNr!-SED TS-3-2-P-3 27 19 96 23 131 2 .35 33 .66 64 .(10 0 .02 
RF~n-SEn TS-4-2-n-3 27 34 96 5f1 34 10,4011 42 .27 46 .02 0 .12 1 
RPC-SED TS-4-2-8-3 27 34 96 50 34 8 .16 47 .30 44,55 0 .09 1 

RAJ-SED TS-5-2-A-3 ?7 24 96 36 78 3,63 53 .18 43 .18 04 0 1 
Rpl-SED TS-5-.2-0-3 ?7 24 o6 36 78 7,7'1 41 .(12 51 .78 

. 
08 0 

0 
1 

RRT-SED TS-6-2-A- ; 27 24 96 79 93 1 .18 40 .05 58 .77 
. 

0 .01 1 
Hav-SEn TS-6-2-R-3 2 7 2 4 96 29 91 0.00 37 .34 62 .66 0 .00 1 
RTE-SED TS-1-3-A-3 26 58 97 11 25 6 .17 47 .36 46,46 0 .07 1 
kTG-SEU TS-1-3-0-3 26 58 97 11 25 2 .02, 45 .69 52 .30 0 .02 1 
Rvc-Srn . TS-2-3-A-3 76 58 06 48 65 0 .00 45 .93 54 .07 0 .00' 1 
kvr-.-SEn TS-2-3-H-3 26 58 90 48 65 1,?.9 x" 2 .5(1' 56 .21 0 .01 1 
RXF-SED TS-3-3-A-3 26 58 96 33 106 0 .79 36 .53 62 .64 0 .01 1 RXG-SED TS-3-3-P-3 26 58 96 33 106 0 .56 40 .22 59 .22 0 .01 1 

RYU-SEA TS-4-3-n-3 26 58 97 7f1 15 74,30 11 .06 14,64 2,89 1 
RYW-SED TS-4-3-P-3 26 58 

~ 
97 7n 15 77,96 8 .91 13 .13 3 .54 

SAD-sED Ts-5-3-a-3 26 58 97 02 /o0 0 .56 43 .55 55 .89 0 .01 1 
SnF-SED TS-5-3-13-3 ?6 59 97 02 40 1,44 41,86 56 .69 0,02 SOM-SEA TS-6-3-A-3 26 58 96 30 125 0 .18 36,92 62 .30 0,01 1 SH0 -SFD TS-6-3-0-3 26 58 96 3r) ' 12 9 0 .82 34 .56 60 .62 ' 0 .01 1 
SCx-SEA TS-1-4-n-3 24 1n 97 01 ?7 15,01 12 .22 22 .76 1 .86 1 
SCZ-SED TS-1-4-F1-3 26 10 97 01 27 64,67 18 .2 17 .13 1,83 1 
,SCU-SED TS-2-4-11-3 26 10 96 39 47 3 .49 34 .46 62 .05 0,04 ' 1 
S EW-S CO TS-2-4-n-3 26 1 () 96 39 47 7 .10 42 .56 50 .33 0 .08 1 



TABLE 1 CONT .'D 

1 7. 3 4 5 6 7 R 9 10 

SGT-SED TS-3-4-11-3 26 1f1 . 96 74 91 38 .67 22 .35 33 .08 0 .63 1 
SGV-SED TS-3-4-t3-3 26 10 96 24 41 4(1,(10 29,13 30 .36 0 .67 1 
SIK-cF_p TS-4-4-11-3 26 10 97 08 15 74,31 12 .27 12 .92 2 .97 1 
SIM-SFD TS-4-4-R-3 26 10 97 08 15 70,71 11 .41 17 .80 2 .42 1 
S .lu-Sr-_n Ts-5-4-A-3 26 10 96 54 37 16 .71 35 .3 47 .66 0 .20 1 
SJW-SED TS-5-4-f3-3 26 10 96 54 37 11,46 31 .00 57 .54 0 .13 1 
SLE-SED TS-6-4-A-3 26 10 96 31 65 41 .012 25 .1 33 .7 0 .69 1 
SLG-SED TS-6-4-0-3 26 10 96 31 65 57,72 15 .88 26 .40 1,36 1 
SMO-SEn TS-7-4-n-3 26 10 96 20 130 0 .00 40,51 59 .4 O .f10 1 
sMQ-SED TS-7-4-0-3 26 10 96 2n 130 n,00 36 .45 63 .55 . 0 .00 1 



TABLE 1 CONT .'D 

11 12 13 14 15 16 17 18 

kNK-OFD TS-b-1-A-3 0 .78 7,4R 2 .35 -0 .19 -1 .06 2 
10IM-SED TS-6-1-0-3 1 .43 6, .A1 2 .35 0,04 -1 .23 2 
RJL-scD TS-1-2-A-3 0 .76 7 .58 ?.,3n 

~ 
-ii .21 -x .06 2 

RJN-SFD TS-1-2-L1-3 f1,74 7 .96 1 .98 -() .7_9 -(1,4p 
RLL-SED TS-7_-2-A-3 1 .14 7 .36 ?. .17 -l1 .OG -1 .17 2 
RLN-SEA TS-2-2-H-3 0 .99 7 .56 2 .12 -0 .1 A . -U .96 2 
kNK-SED TS-3-2-A-3 0 .52 8 .42 1 .76 -fl,3Y -0 .02 2 
RNM-sED 7s-3-2-u-3 0 .53 8 .35 1 .P,n -(1,4n p, 
RPA-SFD TS-4-2-A-3 0 .90 7,45 2 .26 -11,13 -1,16 2 
RPC-SED TS-4-2-8-3 1 .06 7,34 2 .26 -0,07 -1 .29 2 

RAJ-SE0 TS-5-2-A-3 1 .23 7,44 2 .(19 -11 .04 -1 .21 2 
ROL-SED TS-5-2-R-3 0,79 7,79 7,12 -11 .22 -11,87 2 
RRT-SEO rs-G-2-n-3 0 .68 8,26 1,75 -0 .23 -7 .69 2 
RRV-SED TS-6-?-U-3 0 .60 8,43 1,h4 -f1 .23 -0 .79 2 
PTE-SEp TS-1-3-A-3 1 .(l2 7 .55 2 .10 -() .13 -1 .00 2 
ItTG-SED TS-1-3-P-3 0 .87 7,81 2 .03 -(! .1P. -1 .06 2 
RVC-SED TS-2-3-A-3 () .R5 7 .99' 1,85 -t1 .15 -1 .f17 2 
RVE-SED TS-2-3-R-3 0 .76 8 .02 1 .~A3 -11 .2? -0 .81 2 
RXE-SED TS-3-3-A-3 (1 .53 9 .41, 1 .75 -0 .28 -0 .58 2 
kXG-SED TS-3-3-0-3 0 .68 8 .24 1,77 -U .22 -f1 .75 2 

RYU-SEO TS-4-3-n-3 (1 .75 4 .7A 2 .19 I) .7 .g 0 .94 2 
RYw- ;E"D TS-4-3-P-3 (1 .b8 4 .49 ?,1F' I),82 1 .50 2 
SAD-SED TS-5-3-A-3 0 .78 8 .06 1,81 -Q .1° -(1 .92 2 
SnF-SED 

~ 
TS-S-3-t~-3 0 .74 9 .05 1 .8~. -0 .24 -0 .74 2 

SBr1-SE D TS-G-3-n-3 (1 .59 8 .41 1 .65 -0 .27 -0 .53 2 
SRO-S(:D TS-G-3-[t-3 f1 .64 R .2R 1 .77 -0 .2b -U .71 2 
SCX-SED TS-1-4-A-3 0 .54 4,63 2,41) 0 .43 -0 .91 2 
SCZ-SED TS-1-4-11-3 1 .06 4 .44 2,74 0 .44 -0 .52 2 
SCU-sED TS-2-4-n-3 0 .56 8 .1.7 1 .93 -0 .54 1 .25 2 
SEW-SFD TS-2-4-n-3 0 .95 7 .63 2,1.4 -0 .23 -Q .55 2 

0 
r 
~o 



TABLE 1 CONT .'D 

11 12 13 14 15 16 17 18 

SGT-SED TS-3-4-A-3 0 .57 6 .19 3 .17 -3 .03 -1 .60 
SGV-SED TS-3-4-p-3 0 .94 ;,77 3 .(1~~ 0 .05 -1 .48 2 
SIK-SEA TS-4-4-A-3 f1,95 4,11 2 .44 11 .69 f.),7A 
SIM-SEO TS-4-4-0-3 0 .64 4,35 2 .73 0 .56 -0 .34 2 . 
SJU-SED TS-5-4-A-3 0 .75 7,74 2 .65 -U .31 -0 .76 2 
SJw-SED Tti-5-4-11-3 0 .54 7 .79 2,47 -0,49 0 .08 2 
SLE-SED 'fS-6-~-A-3 0 .74 5,90 3 .15 0 .091 -1 .57 
SlG-SED TS-6-4-8-3 0,60 4,93 3 .17 f1 .29 -1 .35 
5M0-SED TS-7-4-A-3 0 .68 $ .31 1 .63 -11 .17 -0,93 2 
S14Q-SED Ts-7-4-U-3 0 .57 9,45 1,60 -0,24 -0,71 
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(Figure 1) that is most applicable to the shallower inner shelf sector 

where the detritus of sand size is most abundant . 

Transect I 

The seasonal variation of sand/mud ratios was maximum at Station 1 

(0 .72-1.36) and minimum at Station 5 ; the seasonal variation was generally 

lowest along the outer shelf where sand is scarce . Along the more vari-

able inner shelf (Station 4-2 sector), the benthic sediments do not show 

a systematic seasonal trend ; they tended to be coarsest (highest ratios) 

during the winter in the shallower sector and coarsest during the sower 

in the deeper sector (Station 2), 

Transect II 

The sand/mud ratio variability was maximum at Station 4 (0 .09-0 .66) ; 

the remainder of the transect shows only minor seasonal variation . At 

Station 4, the sediments were coarsest in the spring and were uniformly 

finer throughout the remainder of the year . 

Transect III 

The sand/mud ratios showed extremely high seasonal variability at 

the shallowest station (Station 4) ; grain size ranged from finest in the 

summer (3 .22) to coarsest in the spring (13 .95) . The remainder of the 

stations were uniform throughout the year . 

Transect IV 

The sand/mud ra~ 

est station (Station 

and finest (2 .70) in 

est station (Station 

sector) tended to be 

tios showed maximum seasonal variation at the shallow-

4), with sediments being coarsest in the spring (6 .81) 

the summer ; minimal variability occurred at the deep-

7) . Sediments along the inner shelf (Station 2/IV 

coarsest in the spring . 



In general, the seasonal variability of sand/mud ratios tended to be 

largest along the shallow . inner shelf . The outer shelf was relatively 

uniform . This difference is probably caused by two dominant factors : 

1) sand is most quantitatively significant along the inner shelf ; and, 

2) the inner shelf experiences a greater range of hydraulic variability . 

When the four transects are compared, the most pronounced variations were 

along Transect IV . That this was so is not surprising considering the 

wide variety in sediment types across the ancestral Rio Grande delta . No 

systematic seasonal trends were apparent . 

Silt/Clay Ratio Variability 

The silt/clay ratios provide a somewhat more sensitive general over-

view of textural variability than do sand/mud ratios . The silt/clay ratios 

are shown by Figure 2 . In addition, silt/clay ratios are more widely 

applicable to the South Texas OCS where silt and clay are abundant . 

For each transect, the silt/clay ratio variability was maximum at 

the shallowest station (Station 4, Transect I ; Station 1, Transect II ; 

Station 4, Transect III, Stations 4, Transect IV) . The silt/clay ratios 

showed substantial seasonal variability throughout the region ; they were 

most variable on the inner shelf, probably because of the more variable 

hydraulic regime . 

In general, the same systematic seasonal trend applied to all tran-

sects ; the benthic sediments were coarsest (most silty) during the spring 

and finest (least silty) during the winter) . 

Mean Diameter Variability 

The mean diameter (first moment) provides a sensitive measure of the 

average grain size of the sediment and indicates the general levels of 
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energy affecting the environment . Results of the analysis for mean 

diameters are shown by Figure 3 . 

Transect I 

The seasonal variability of mean diameter was maximum at Station 2, 

with the station sediment being coarsest (6 .38 0) in the summer and finest 

(7 .34 0) in the winter . No systematic seasonal trend was evident . 

Transect TI 

The mean diameter variability was maximum at Station 4, with station 

sediment being coarsest (5 .98 0) in the spring and the finest (7 .75 0) in 

the winter. The sediments along this transect were consistently and sys- 

tematically coarsest during the spring . 

Transect-III 

The variations in mean diameter were maximum at the shallowest station 

(Station 4) and ranged from coarsest (3 .76 0) in the spring to finest 

(4 .63 0) in the summer . The sediments were systematically coarsest in the 

spring . 

Transect IV 

The mean diameter variability was maximum at Station 5 where the sedi- 

ments were coarsest (4 .50 0) in the spring and finest (7 .51 0) in the 

summer. No systematic seasonal trend was evident . During the spring, 

benthic sediments were coarsest at the inner and mid-shelf sectors, and 

finest at the deeper stations (Stations 6 and 3) . 

The average grain size of benthic sediments, in terms of mean diameters, 

showed substantial seasonal variability throughout the region . However, 

the only systematic seasonal trend was within the central sector (Transects 

II and III), where the sediments were coarsest during the spring . The 



shelfwide trend was decreasing grain size seaward, apparently reflecting 

an offshore transport component . 

Standard Deviation Variability 

The standard deviation is a measure of benthic sediment sorting 

characteristics of homogeneity (Figure 4) . This parameter could provide 

indications of the extent of sediment mixing or of environmental energy 

consistency . 

Transect I 

The seasonal variability of standard deviation was maximum at the 

shallowest station (2 .65-3 .15 0), with sediments being best sorted (low- 

est standard deviation) during the spring and most poorly sorted during 

the winter . No systematic seasonal trend was indicated . 

Transect II 

Standard deviation variability was maximum at Station 4 (2 .08-2 .51 (8) ; 

sorting was best during the winter and poorest during the spring . No 

systematic seasonal trend was apparent . 

Transect III 

The standard deviation variability was maximum at the shallowest 

station (1 .16-2.19 0) . Sorting was best during the spring and poorest 

during the summer . Except for the shallowest stations (4 and 1), Transect 

III had a seasonal trend of best sorting during the winter and poorest 

sorting during the spring . 

Transect IV 

Standard deviation variability was maximum at Station 2 (2 .09-3 .17 0), 

with best sorting during the summer and poorest sorting during the spring . 
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No systematic seasonal trend was apparent . 

The sorting characteristics of sea floor surface sediment, as reflec- 

ted by the standard deviation measure, showed substantial seasonal vari- 

ability throughout the region. The greatest variability was along Tran- 

sect N which crossed the ancestral Rio Grande delta . In general, sorting 

improved seaward . However, no systematic seasonal trend in sorting was 

apparent on a regional basis . 

Chemical Characteristics 

Surface Sediments-Seasonal Variability in Trace Metals Content 

As a means of testing the seasonal variability of trace metals in 

the benthic sediments and to provide supportive trace metal data for con-

current biologic and hydrocarbon investigations, subsamples from 25 biolo-

gic infaunal stations taken during the winter, sinner, and fall seasons 

in 1976 were analyzed . The samples submitted for analysis were composited 

subsamples obtained by a SMITH-MCINTYRE grab sampler which retrieves an 

"undisturbed" sample . At each station four grabs were taken, with the sub-

samples representing both the top 5 cm from each grab and also one sub-

sample pooled from the four grabs . For the simimer sampling period both 

the individual and the pooled subsamples were analyzed . The sampling 

scheme used permitted comparisons to be made both areally and seasonally 

and the variability to be assessed . 

In addition to the sediment samples, interlaboratory calibration and 

reference samples were also analyzed . These represent the standard organic 

material, Orchard Leaves and Bovine Liver (National Bureau of Standards 

biological standards), plus four exchange samples from the Texas A&M trace 

metal laboratory . The marine reference sediment material, USGS MAG I ; the 

USGS standard rock material, G-2 ; and a composite sediment sample from the 



study area were also interchanged and analyzed . The results of these 

analyses demonstrates that the precision and accuracy of the analytical 

techniques of the laboratories compare favorably . 

METHODS 

Partial Leach (Sediment ) 

For cadmium, chromium, copper, iron, lead, nickel, vanadium, and zinc 

determination, the entire sample was dried at 90°C and ground in a ceramic 

mortar to pass through a 200 mesh nylon screen . From this sample duplicate 

1 g subsamples were weighed into preweighed and prefired crucibles, and 

were heated in a muffle furnace at 450°C for six hours . After cooling in 

a dessicator, the samples were reweighed and transferred to precleaned 

culture tubes ; 10 ml of 16N HN03 (reagent grade) were added . After heating 

for one hour at 54°C, the solution was transferred to a teflon beaker and 

evaporated to dryness . The dried sample was brought into solution by the 

addition of 10 ml of 16N HNO3, transferred to a culture tube and analyzed 

by atomic absorption methods . For barium, the method described was modi-

fied by the addition of 10 ml of 307 H202 to the sample prior to the addi-

tion of the nitric acid . This solution was then mixed well and analyzed 

for barium . The instrument settings are given in Table 2 . 

Totals (Sediment) 

The sample was ground and homogenized to pass through a 200 mesh 

nylon screen. Duplicate 0 .25 g samples were placed in preweighed and 

prefired porcelain crucibles and were fired in a muffle furnace at 450°C 

for six hours . The sample was then cooled in a dessicator, reweighed, 

carefully transferred into a 5 ml teflon beaker and wetted with 12N HCL . 

Four (4) ml of 16N HN03 were added . The sample was then stirred and evap-

orated to dryness . The residue was redissolved in 2 ml of 30% H202, fol- 
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TABLE 2 

INSTRUMENT PARAMETERS AND MODE OF ANALYSIS 
-303 PE WITH AN SG2100 GRAPHITE FURNACE - FLAWLESS 

-369- - FLAME 

Wave Asking 
Element Length Dilution Mode Dry Temp . Temp . Atom. Temp . 

Ba 2776 1 :40(1 :200) Flameless 1000C 12000C 27000C 
Cd 2293 1 :10 Flameless 1000C 250°C 21000C 
Cu 3262 1 :10 Flame -- -- -- 
Cr 3589 1 .100 Flameless 1000C 12000C 2700°C 
Fe 2483 1 :1000 Flame -- -- -- 
Mn 2801 1:100 Flame -- -- -- 
Ni 2330 1 :10 ' Flame -- -- -- 
Pb 2842 1 :10 Flameless 1006C 5506C 2000°C 
V 3194 1:10 Flameless 1006C 17000C 27000C 
Zn 2146 1:100 Flame -- -- -- 



lowed by the addition in sequence of 3 ml of 12N HCL, 1 ml HF, 10 ml of 

8N HN03, and 1 ml I2N HCL. One (1) ml of 16N HN03 was added to the resi-

due, and it was diluted to a total volume of 10 ml . This solution was 

analyzed by atomic absorption . The instrument settings are given in Table 

2, 

Total Biological Material 

Duplicate 0 .5 g, freeze-dried, homogenized samples were placed into 

50 ml teflon beakers, and 6 ml of 3 to 1 concentrated HCL : HN03 mixture 

were added . The sample was covered with a watch glass and allowed to 

digest at room temperature overnight or until the sample ceased to foam 

or bubble . It was then slowly heated for 1 1-/2 hours and evaporated to 

near dryness . To this solution, 30% H202 was added until the resulting 

solution was clear to yellow . Again the sample was taken to near dryness 

by repeating the last process . To the residue, 5 ml of 16N HN03 were 

added, and the solution was transferred to a 25 ml volumetric flask, brought 

to volume with 1 to 1 HN03 and filtered through a 0 .4 um NUCLEOPORE filter . 

The solution was analyzed by atomic absorption methods . The instrument 

settings are given in Table 2 . 

RESULTS 

Intercalibration 

The results of the intercalibration and standardization are given 

in Table 3 . For most elements, very good agreement between laboratories 

is indicated . The only apparent exception is chromium in the organic 

material . The Corpus Christi laboratory obtained amounts that were higher 

than those reported by Texas A&M and those certified by the National Bureau 

of Standards . As these samples were analyzed by both the direct method and 

the method of additions with consistent results, we feel our values are 



TABLE 3 

INTERCALIBRATION SAMPLES 
HAG I 

Lab Ba Cd Cr Cu Fe Mn Ni Pb V Zn 
llSGS, Corpus 

Christi 540±1 0.27+.07 108±3 29.0+5 51200±300 666+20 64.5±10 19.7+2 128±8 139±8 
Texas A&M - - 120±5 30.3±0.6 49300T200 762+24 61.5±3 28 .8±2.2 - 144±3 

Prof . Paper 
841 493 - 121+20 48.8 52400 - 50.7 20.4 132 102 

G-2 
USCS, Corpus 

Christi 1434 0 .11 10.3 7.5 - - 4.3 25 .8 - 87 .1 
Prof . Paper 

841 1532 - 8 .0 9 .7 24400 410 2.4 31.3 44 .6 68.2 
N 

STOCS I/III 

USGS, Corpus 
Christi 528+80 0 .24+.04 64+1 16 .4±3 32800 404 35 .4±6 16.4+8 99±8 92+2 

Texas A&M - - 71±5 17.5+.2 32100+200 468±1 30.9±1 25±1 - 87+2 

14922 Starfish 
USGS, Corpus 

Christi - 0.34+.08 4 .4+1.0 1 .3+1 .0 223+20 189±70 1.8±0.2 0 .74 - 41.8 
Texas A&M - 0.40 0.6 14 273 - - 0 .9 

44517 Shrimp 
USGS, Corpus 

Christi - 0.02+.01 3.60 .5 17 .3±18 104±13 0.8±0.03 2.UF.3 0.1±.03 - 47.7 
Texas A&M - 0.04 - 20 - - - 0.1 - - 

64924 Shrimp 
USGS, Corpus 

Christi - 0 .05+0 .01 3 .6+0.2 12 .6±0 .7 6018 1 .0+.08 2.4+0.3 .29±.16 - 45 .4 
Texas A&M - 0.05 - 15 - - - .2 

Zooplankton 
USGS, Corpus 

Christi - 0.32+.02 7 .81 .0 28+0 .3 170±36 S.SOt0.55 3.1±1.1 0.36±4 - 61.2±5 
Texas A&M - 0.40 _:- 357 - - - 0.3 49 



valid . The discrepancy may be due to differences in the splits analyzed . 

The sample exchanged between laboratories (the composite sediment ; the 

shrimp and zooplankton) may have a slightly wider variation because of 

the lack of stringent homogenization. For example, in the case of the 

starfish, two individuals were analyzed ; some variation would be expected 

in this case. 

Seasonal Sediment Samples 

The results of the analyses from the three seasonal samples are 

listed in Table 4. The samples were analyzed in duplicate and Table 5 

lists the percent deviation for each element . 

DISCUSSION 

Areal Variation 

During the summer cruises, subsamples of the four samples taken at 

each station were analyzed along with a composite of the four samples . 

This procedure permitted an excellent opportunity to investigate site 

variability . Figures 5 through 14 show graphically the variability at 

each site . The graphs were constructed by plotting the average of the 

four individual samples along the x-axis against the value for each sample 

and for the composite . In this manner the variability of the elements is 

visually displayed . If no significant variability exists, all values 

should fall along or close to a 1 to 1 line . The graphed results show 

very close agreement, especially with respect to the composite sample . 

The few individual samples that fall outside the 10% envelope (the diver-

gent lines on the graphs) are those taken nearest the shore where the 

texture of the sediment is highly variable . 



0-31 

TABLE 4 

SEASONAL SEDIMENT SAMPLES 

Explanation to Table : 

Column 1 - Sample Number 

Column 2 - Barium 

Column 3 - Cadmium 

Column 4 - Chromium 

Cola 5 - Copper 

Column 6 - Iron 

Column 7 - Manganese 

Column 8 - Nickel 

Column 9 - Lead 

Column 10- Vanadium 

Column 11- Zinc 



TABLE 4 CONT .'D 

University of Texas - Season I 

2 3 4 5 6 . . --- -- .~----- --8---- - . -9 . _ 10 . ..11-_.__ . . . . . . . 
' , 1/I HAT 91 .9 0 .16 15 .9 4,6 17900 317 16 .4 4 .8 13 .1 52 .1 

2/_.I HCQ-66_.3- 0.1..1 -23..6_ -6 .4 _2.1500 _ -2.8_7-1.6 ..2-6 ..7_-.15 .50_._0 
3/I NIX 145 .9 n,14 37 .7 6 .6 19700 321 20 .0 5 .6 16 .1 75 .E 

..5 .6 23300 379 _ . ._ 12 .9_ .7 ..0 __ 11 . .0 . ._._56 .0_ 
5/I HGE 43 .0 0 .07 24 .9 6 .3 14300 285 17 .4 10 .0 14 .0 81 .3 

1/I1 HIP 114 .3 n .12 20 .6 6 .4 1Q300 2Q1 12 .6 5 .5 13 .2 57 .0 
? /-I_I HKG-c; 4_.119000-2.62- 11_.? 5 .3 ._15 .4 -.64 ..8 
3/II HER 85 .9 0,20 29 .6 6 .4 ?.0500 311 16 .3 6 .A 15 .9 75 .0 

252._ -12,6- . . . .5 . 7 11 .0 -51 .0-- . _ 
5/11 HOE . 42 .8 0 .09 32 .1 5 .6 19700 301 13 .7 7 .0 13 .4 65 .6 

. ._ .__ ._- .__-_-.6/T-I--- ---HP0 .- -46 .9__ _0-.1-1 =-25 .4 . .___6,5 . . .19900___ ._341 - 19 .6 14 .9 13 .7 - 
1/III HUB 100 .5 0 .13 21 .3 6.15 19700 325 15 .6 9 .n 14 .8 63 .9 

- -----?./_I-i--I----I-AE 72.9 0-.-1-0--33-.-1-6-.6 -1-99 0.0-3ZQ-1_T..4 6..2__ .16 .3 . 71_.2- 
3/III ICE 61 .1 0 .17 21 .8 6 .6 20900 325 18 .0 7 .6 18 .1 74,4 
4/I1T . _ TEA 32 .8 . 0 .04 14 .5 _ . 1 .4 21100 . .__ . . 222 _ 5 .5 ._ 2 .4 6 .7 28 .1__ . ._ 
5/III IFN 70 .0 0 .11 37 .9 7 .2 16400 343 15 .8 9,4 15 .1 72 .2 
6/III . IHF 48 .7 0 .13 28 .9 6.8 19600 . 530 17 .4 13 .6 16 .9 82 .0 .. . . . . 
1/IV IIY 123 .2 0 .15 200 5.3 16400 2a2 14 .0 6 .0 13 .6 55 .3 
zLly T A E-58a2 U_.12 -23 ..8 -_6. 3_L96 0 0_ -299- 22_. 8 .__ _ _ 7 . 0._ 1 T . 3 -67 . 6 
3/IV IN9 79 .7 0 .13 18 .7 5 .9 19300 370 14 .8 7 .3 16 .5 65 .5 
4/IV___ --_IOY . . . 113.8_ _0 .19_ _ -18 .8 - . 4 .5 17500 . . 305 - 9 .3 4 .2 17 .6 _ 43 .4_.__._ . . _ . 
5i1V IAJ 67 .7 0 .10 21 .5 6 .3 21500 334 13 .2 9 .0 13 .7 66 .7 

. . . . . .6/IV_ . __.__ .ISA_ __44 .4__ _0 .11_ __._30 . ..4 . . . . .S .A 19700 . . 339_ 14 .3 . 11 .7 16 .0 67 .2_____ ._ _ 
7/IV IUQ 47 .3 0 .12 40 .9 7 .2 20500 560 17 .9 12 .0 15 .1 R2 .6 
s81 _JEG ._ 11.3 .6, .0 ._0_7 3.L.J-5 .5-19300 364_14 .4.._ . . 11 .4 .__ 15 . 7 -6 6,5 _- ._ 
SA2 JFN 99 .q 0 .10 31 .3 7 .2 2330 373 1A .9 16 .5 19 .0 81 .5 
HR1 JHA 69 .1 0 .17 18 .4 3 .9 10500._ . _ .369..__ .9 .6 6 .8 16 .A ___46 .4_- 
HR2 JIO 74 .1 0 .09 27 .6 6 .6 21100 . 303 24 .4 11 .4 21 .1 74 .6 
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University of Texas - Season II 

1 2 3 4 5 6 7 8 9 , 10 11 
1/1 LYF 85 .9 0 .19 22 .0 5 .5 18500 28R 12 .7 9 .7 14 .8 55 .5 

t.-Y_G-43.o Z-0-.15-.15-.3 4.._0_ 1330D-221.-9a 8 2.9- 1.1 ..1.-3.9_. b- 
LYH 107 .6 0 .17 19 .1 5 .3 15600 275 11 .4 5 .3 12 .3 47 .1 

------ - LYt 103 .0_ -- 0 .16-- -17 ..5__ -4,7_ . _16200-_ __259 -10.T 5 .3-_ 12 .5_. -46 .9- 
a VG . A5 .1 0 .17 18 .7 4 .9 1590 261 11 .1 5 .8 12 .7 47 .3 

------------LYJ-- - A4 .0_ __ 0 .17 - 19 .3 4 .A 12 .2_ _45 .9 -._____-____ ._ 

2/I MAE-b2 .a 0_.1_A-21.2--5._5__2.050_0-264_1_3 ._6-!6_.7 13 ..8- 55.._3 
MAC 61 .0 0 .20 24 .1 4,4 2100 296 15 .0 7 .3 14 .4 57 .3 

.-______MAH_ __58 .0_ __0 .19_ _2b.1 5 .7_ _21900 20 .0 . _ 62 .8_._____________ .___ _ 
MAT 'E+9 .0 0 .19 24 .1 5 .2 20200 314 14 .0 A.1 17 .5 57 .6 ' 

AVE . . . - - 62 .5- -x .19 __23 ..9-- - .5 .3_ .20900.-- --- ..296- --I4 .3--- .T .A 16 .4 58 .3------- ._. 
MAJ 68 .4 0 .20 24 .0 5 .1 20400 287 13 .9 8 .1 17 .8 57 .5 

3/1 MCC 57 .7 0 .28 31 .9 7 .0 22900 348 17 .0 6 .3 28 .4 69 :5 
MCD._ 41 .1-- 4 .28 . .23 .6- --_.T .O_ 20800_ ._333__ 17 .3---- --6 .0 _ 21 .0 . 61 .0 .--- - - - ' 
MCF . 45 .5 p .28 28 .3 6 .A 23500 339 16 .A 5 .8 23 .5 

- -_ - - - 
67,6 

--_---------- .----MCF . 48 .6-- - 0 .29 - 29 .0 --- . 7 .2 .24200 . _.328 ._ _18 .9 - . . - -7 .7 26 .4 70 .9 
AVM, 48 .3 0 .28 28 .E 7 .0 22900 337 17 .5 6.4 24 .A 67 .3 

-_ McS-_ 43.5-4 ._29- 25_._T b. ._!~ _2120 1-.321_6.. 4 6.. 4 22 . T 62 .6 - _ _ _ 

4/1 MDW . 29 .1 _ 0 .16 8.0 . _ 2 .3_ 7600 170 _ 5o4- .- -.2 .1 .- . 10 .4 . - 26 .7------------ .----- 
MDX 34 .8 0 .14 8.2 2,3 7800 195 5 .1 2.4 9 .9 26 .4 

_ MDY 36 .4'_ 0 .18 . -9 .8 2,8 9700 . . 218- 6,1- -3o3 10 .9 _ 31 . 1 . 
MDZ 51 .0 0 .17 11 .8 3 .5 12900 263 7 .2 4 .0 10 .1 35 .6 

Q-- -2-1 2--6.. -0 2 .9 - 10 .3 _ . -30 .0 
MEA 43 .6 0 .17 9 .4 2 .9 9500 191 6 .1 3 .1 12 .2 30 .3 

5/1 MFO 51 .2 0 .2E+ 27 .2 6 .1 23100 294 12 .9 8 .4 20 .4 68 .3 
--,------__ _ ._ . -------- ----- .- -MF_R- -47 .T_- --0 .25 . _29.3- ---6 .1 25500_ ---312---- --1 .4 .4---- 10,3 20 .b_ _ T6 .7------ 

MFS 58 .4 0 .27 30 .6 7 .0 28200 334 14 .9 11 .9 23 .1 82 .4 
--HF-T-4 y .-6 -Q.. 25- 24.. x-6 a-1-25-0 .0 0-3 O.A- 15 . Q- 9 . 6 _ 2 0 , 3 -7-7-o-5 
AVG . 50 .5 0 .26 29 .0 6 .5 25400 312 14 .3 10 .1 21 .1 T .2 

--- ----------------------------MFU ._ _48 .3_ _ .D .27_ ._ _ 2.7 ._7- -6 .7 _23300__ -319__ 14 .2--- - 9.5 _ 21 .9- -72 .6_- .-- 
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TART F 4 ANT. 'D 

University of Texas - Season II 

' 1 2 3 4 5 6 7 8 9 10 1 1 

6/1 MHK 36 .4 0 .20 23 .5 4 .9 18300 293 12 .7 6 .1 23 .4 58 .9 
MHL-39_,9-(1_x20. -25 .-0 7 ..6 -?.-0.60-0-~_03---1-4_._0-6...8- 23 ..Z-59.,-? 
MHM 41 .7 0 .21 19 .5 4,5 16900 244 11 .8 8 .3 18 .2 49 .4 

----------------- -----MHN-42.8- 0 .21- -23.6----- - 5 .1 19000-- -. ?.80- --12 .9 _7 .3 -26.3- -61 ..3 
- _--~--__ AVG . 40 .2 0 .21 2?- .9 5 .5 18700 280 12 .9 7.1 22 .8 57 .2 

-------------- ------ MHO---35 .9 . -0 .21_. . _ .23 .0 .__ _ 4 .9 19100-- -- 289 -- -13 .7- ._6.5 _ _27 .4- --59,.8 -. . -------- 

--1-/-I-I MJF 93 .-1-A-.-1-~1 6-.-5---5,.4-1 -AA0 0 3 L6--l ?.-1---7_._3- 1 .7 .6- 53 .3 
MJF 70 .5 0 .17 13 .5 4 .3 16000 298 10 .9 6,1 15 .4 50 .2 

------~ ---------------------- MJG --94 . a---n . 18 -- 15 .4-. ̂  5 . 2- -1-7A o 0-- -314- --12 . 0 7 .4 - 16 .6 - _ 57 . 2----------- --- ----- -- MJH 53 .3 0 .11 8.3 2 .8 11700 188 7 .3 4 .9 11 .3 37 .5 
--- -- -------------------------- 4 VG, 77 .9 -- 0 .-1 ~ -- 

~ 
-13, 4--- - 4 . 4 -1610 0---- --- 279 -- - l . 6 -6 . 4 - 15 .2 -- -- 4 9 . 6---------- 

MJI '89 .E 0 .16 14 .2 4 .5 16300 283 10 .9 6 .9 15 .4 48 .7 

2/11 MLG 66 .8 0 .18 ?0 .4 4,8 19100 288 12 .5 7 .0 19 .5 63 .4 
--------- .-_--- . ._ _ : ._ . __-- ---ML.H . . 59 .5 0 .17 . _ 17 .1-._ _S .0 - 18600_ _._300- --12 .5-- ---6 .9 . ._14 .7 . 56 .1--- .---_---- .-- --- 

MLI 75 .3 0 .18 17 .6 5 .4 18900 307 12 .7 7 .6 15 .0 56 .2 
-----------Mt.J- 63 .6-- --O .1R - --17 .3--- -5 .0- 18700 - --282_ -12 .3--- ---7 .4-- -14 .0 -- 53 .2----------- . -- ----- 

AVG . 66 .3 O .1R 18 .2 5 .1 18800 2.914 12 .5 7 .2 15 .8 57 .2 
MLR-7 5 _.3--0 .19-18_. 7-5.3_.1_8_ZO.Q_ 24.6.-1_Q...7-Z.J-14_.0-54-.6 

MNT 50 .4 0 .23 32 .4 6 .7 23600 356 16 .7 6 .9 17 .5 73 .1 
372_ _16 .3-- --9 .4 

MNK 46 .4 0 .74 34 .0 7 .2 26300 500 18 .2 6 .3 19 .4 80,8 
eyG..- ,3x9___U_ ..25-.34.3-6_.9_2._460 .0 4Q5-1_7_.. .1-7_..3_ 18 ..05_..5 

MNL 51 .7 0 .23 36 .0 6 .8 24400 411 16 .1 5 .5 19 .1 80 .7 

----- 4/I-I------MPA_ _.91 .-1.- 0-.20__ _23.1- 5 .7_. .21700_ .___323 1_4 .2_ -_5 .2_ _14 .7 
MPC 90 .4 0 .19 22 .0 5 .4 20000 324 13 .2 4 .7 13 .7 59 .1 
MP -,L0 4_. 9 0-19 -2L.6 6-&-L216 0_0_-337.-.13..5-5-.-5- 15 .7-67-.-5 
MPE A8 .2 0 .19 26 .8 5 .5 20000 329 13 .9 5.3 15 .2 62 .0 

_AVG . 93 .6- 0 .19__ .24 .9__ _5 .6_ ._2n800_ .___328- 13 . .7_ 5.2_. . __14 .8_ __63 .0_ 
MpF 82 .8 0 .19 23 .5 5,4 21300 328 14 .1 4 .7 13 .3 60 .1 



TABLE 4 CONT .'D 

University of Texas - Season II 

1 2 3 4 5 6 7 8 9 10 ' 11 

5/11 MGT 75 .4 0 .23 25 .0 5 .0 20500 31A 13 .3 5 .6 15'.6 63 .6 
M0U-55-.-~- 0 .-2-1-2-1-.-2-4-.-a_ PR 1-0 0 L-2-91-12. A=5-..T-1-4 . 9-54..? 
MTV 94 .9 0 .21 26 .5 5,8 20600 314 15 .9 6 .2 18 .2 67 .7 

---- -- --------- -------- MOW _ .T 0 . E+--- -0 . ?2-- - 26 .-T--- - 5 . 6- -2160 -- ---_296- -14 . A 5 . 0 . -17.5 - --64 . 0 --------- 
AVC . 74 .1 0 .22 24 .9 5.3 20200 305 14 .2 5 .6 .16 .6 62 .5 

_ . .----------------M(~X-- 67 .8-_ 0 .22 - -25 .T--- -- 5 .5 . ?_1400- ---302- -15 .7- -6 .-1- --15 .0_ 67_ .2 ------- -- 

6! 11 M I L-x.6.2---0-24-29,3 - 6 .1-2290-0 -333-..1 .Z_._6-5.._2.-20..1-._6 8 . .. .3 
MSM 71 .3 0 .23 31 .3 6 .2 23900 346 16 .7 5 .4 17 .6 78 .0 

_.MSN.- -66 .0-0..?2- -31-.2_-_ -6 .0_ 22500 _ 328 __.15 .4___ 5 .3 A7 .2 ._ __68,9 ____ 
MSO 60 .5 0 .23 30 .9 5,5 21800 339 14 .6 5 .2 19 .0 67 .7 

-- ------ ---- --------- ---------A V M . _____ __68 . 5-__ 0 .23_ . 30,_7_ . 0 - __6 22800 .-- -- 339 ---16 . I___ _5 ,3 _ _ 18 . 5 _ 
MSP 58 .8 0 .23 30 .q 6 .0 21700 327 15 .6 5 .6 19 .4 66 .1 

' 1/111 MXH 134 .3 0 .21 23 .3 6 .7 23100 353 16 .3 6 .4 14 .1 60 .9 0 
97 .7 _ _0 .2?. _ _.21 .1_- _6 .8 223Q0 ._ ___328 -14 .9_ -_5 .5 .--- 13 .7 1~) 

MXJ 144 .3 0 .23 23 .0 6 .4 1A500 342 13 .1 5 .4 16 .2 61 .1 
-MXK -151_,1- 0 .23 .. .24 .0___ _6 .9_ _21600_ -355 ._ _15 . S- _6 .1 

AVG . 131 .9 0 .22 22 .4. 6 .7 21400 345 15 .0 5 .8 14 .7 61 .9 
MxL > > .0 .9 22-.3_60-20.2-0-0 -3-41 -1_4.5_._8- 15 ..5_ .61.._4 

MZI 169 .5 0 .24 32 .2 8 .1 27800 448 19 .4 9 .0 20 .4 86 .4 
_-__--_-MZJ_ 18Z ..1,_ 0 .26_ 23 .8 -___6 .2_ 19600__ ___ 434 .._ _.14 .7-_ -5 .A . ._16 .9. ._ 

MZK 60 .2 0 .24 27 .3 7 .4 21500 479 16 .8 9 .1 17 .3 74,5 
AyE.-13Z.5L__0_._Z4 28_._27 --0-2?-7-0-0 -4-3 1- 1~_~9 2-7-0-,2 

MZL 139 .6 0 .24 26 .9 7 .3 22000 425 18 .1 8 .9 18 .4 70,9 

3/III NRF 40 .6 0 .24 25 .1 8 .0 24500 411 18 .8 9 .0 19 .0 78 .8 
E 37 .2 23 0 26 8 7 0 22800 379 1H 7 11 8 P2 5 75 6 _ _ __ _ _ . _ .. _ ___ . . _ _ _ _ . ___ . . . _ . __ _____.____ . . .__ . 

NPG 41 .E 0 .17 28,1 7 .5 24400 342 18 .0 8 .2 20 .2 75 .7 
. N BkL.-3_7-.10~~18-.24..5-6_.1 2_1_8_0_0-336-16 .4 Z._3, 19 ._7 I3_. E+ 

Aar,, 39 .0 0 .20 27 .4 7 .3 2340 390 19 .0 9 .1 20 .6 75 .9 
--NB1 __ 34 .9_ 0 .18_ _28.-5- ---7 .4 ._ 22300 . --- .392 . _17 .1-- _7_ .6_ _.20 .8 _ 75 .3.---_--_------------------- 

__ 
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TABLE L l'(1NT In 

University of Texas - Season II . 

1 2 3 4 5 6 7 8 9 ~10 11 
4/11T NCY 15 .1 0 .06 4 .6 0 .8 4900 299 3 .8 1 .7 6 .4 21 .6 

NCZ t fs 8 0 9 0. 41 6 2 58 00 7 1 0 4 4 2 3 Z 1 - - - .- .- _.- - . - _ _ _ - - -.- _- - -.. .- .-22 .-3 
NDA 14 .2 0 .06 4 .5 0 .6 4600 247 3 .6 1 .8 5 .5 20 .9 

---NDR-?..0 .4- 0 .10-- -5 .3---- -.-1 .5 _ - 6700 - - 241- - --5 .2- -2 .5-- --7.3 _- --?.7 .6 ---------- ----_ . . . 
AVG . 16 .6 0 .08 5 .2 1 .0 5500 239 4 .3 2 .1 6 .6 23 .1 

-_--- 

/-I--I-I--NF_5-4.4.x.0 0 .1 Q 23 . 2 -s.9--19.5-O.D~3S 0-15 .1 -a_0_ 16,._6 _6_7_,_6 
NET 46 .6 0 .19 29 .9 6 .7 21100 363 22 .4 7 .2 17 .9 73 .4 
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- T A RT F 4 CONT lD 
University of Texas - Season II 

1 2 3 4 5 6 7 8 9 10 11 
3/IV NM9 39 .1 0 .19 28 .1 6 .0 20800 353 16 .9 6 .4 22 .7 70 .6 

"!MC 37 4 A 1 s- 28 3 6 Q0 23 0 1 3 x 1 1 - -.- -- .- - -.- _ _- _ -. _ . _. 6 ..5- 9..-4 -7 S.._0 
Nl1D 34,4 0 .18 27 .8 6 .0 22700 385 16 .7 6 .7 17 .0 74 .9 

- NME-39 .3 - -0 .1-7-- 2A.-2- 6 .5- -22400 409-- 1-T- .b T .9_ _1 .T ._4 -T3 .7----.- . 
AVG . 37 .5 0 .18 28 .1 6 .2 22200 381 17 .1 6 .9 19 .1 73 .6 

&/T V, NGW-28 . 3 Q..-D.9 5_1 L.-4-5.4_0 .-1 1 ? 4 .3 -2. Z-8_.5.-16_. 1 
NNW 24 .9 0 .08 4 .8 0 .9 4700 121 3 .4 2 .0 8 .2 13,8 

----= -- -NNX-2b-.3-0 .-08-5-.0-. _0 .9 -4500- __124__ -_3 ._7._ __2 .4 7 . .T .._ _15 ..7 
NNY 24 .2 0 .10 7 .3 1 .4 57.00 127 3.9 2.2 9,7 15 .4 

----------- -AVG ._.--25 .6_ -0 ..09 5 .6 1 .2_ -5100__ ___121___ __3 .8 __ _2 .2._ _ 8 .5_ _.14 ..7 
NNZ 26 .9 0 .08 5 .2 1t1 4800 111 3.4 2 .5 8 .5 14 .0 

5/IV NPN 37 .3 0 .13 12 .7 3 .2 9900 191 7.4 3 .6 12 .1 32 .2 
---- -- ---- ---------J~IP 0_ _ ~ 5 . 4_ _.0 .13 - ---12 . 8_- 3 . 1 -9 2 n 0 -- -----1 E11- -- 6 .5__ __2,9_ __13 .6_ 

a 
_ 2 7 . 7--.------.---.-- _ ! 

NPP 45 .4 0 .12 12 .5 3 .2 8900 172 6 .7 2 .4 11 .3 
-- , L 

32 .5 v 
--NPR . . 4 6 . 2 -.0 .14 _-l4 . Z-- - .3 . 4 _ ._Q.50 0. 195 _ --7. 0- 3 . 0 _ _ 13 . 4 - -- 35 . 5----------.. 

aVG . al .l _0 .13 13 .1 3 .2 9400 lay 6 .9 3 .1 12 .6 
__ - - -- 

32 .0 
NPR 49 .6 0 ,13 13,x-~,~-9~Q0 19 Q-~,A _l__ _39_,4 

____._-_ 6/IV __..NRE_ 39 .5_ . -0 .16_ __23.2- ._4 .4 17300 __ ___252_ _.13 .9_ -.3 .9_ _ 14 .9_ 52 .5 
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NRH _ _ 28 .6 0 .12 13 .9 __ 3.0 . 1040 . _ 246 7.8 . : __3.5 11 .3 30 .8 
NRI 35 .7 0 .15 19 .7 4 .4 15100 302 11 .4 3 .6 12 .3 44 .4 

AYf .___- 33.9 Q. ._l 5_ -2.0,_9 4,_15500 27Z- 1.2_._1 3.9- 13.4- 4.7 . 5 
NRJ 27 .6 0 .15 20 .2 4 .7 17300 257 12 .0 4 .0 14 .4 48 .7 

7/IV NSX 38 .0 0 .19 32 .9 7 .1 24100 531 18 .7 10 .3 18 .2 
NSY. 37 .9 0 .20 32 .4 __ 6 .9 25700 497 19 .1 5 .6 19 .0 
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AVG . 41 .6 0 .21 32 .9 7 .1 24900 486 19 .2 7 .0 19 .8 
NTH 39 .4 _ 0 .19 '_32,3_. _ . _ ___7e 1 26600 . . 564 . .19, 0 _ . . __.S .S 19 .7 

79 .9 
----

78 .3 
e 4 , a 

---

-.7 6-,9 
79 .9 
79,4 
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TABLE 4 CONT .'D ~ 

University of Texas - Season III 

1 2 3 4 5 6 7 8 9 10 - _-11 
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1/IV SAE 64 .3 0 .05 A,1 2 .4 8500 132 6 .0 2 .3 9 .6 27,1 , 
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4/IV--- --.-.SIR - _k9,7__ . _0 .05 . 7 .7 1 .9 740(1 168 . _ 4 .8_ ._._ 2 .0 
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6/1V SLL.- 44 .7 _ .0 .05 .. _13 .9 3 .1 11000 200 . . . 8 .2_ '. 3 .7 . 9.7_ . . .37 .8_ 
7/1V SMV . 76 .1 0 .11 38,2 7 .1 25500 444 16 .5 9 .1 18 .3 84 .3 
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TABLE 5 

PERCENT DEVIATION OF DUPLICATE ANALYSES 

Ba 9 .0 Mn 2 .2 
Cd 4 .6 Ni 6 .1 
Cr 6 .0 Pb 5 .4 
Cu 5 .3 D 6 .9 
Fe 4 .7 Zn 4 .3 
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Figure 5 . Variations in the Amounts of Barium in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 
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Figure 6 . Variations in the Amounts of Cadmium in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 
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Figure 7 . Variations in the Amounts of Copper in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 
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Figure 9 . Variations in the Amounts of Iron in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 
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Figure 10 . Variations in the Amounts of Manganese in Benthic Sedimen 
at Individual Stations, Summer Sampling Period . 
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Figure 11 . Variations is the Amounts of Nickel in Benthic Sediments 
at Individual Stations, Simmer Sampling Period . 
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Figure 12 . Variations in the Amounts of Lead in Benthic Sediments at 
Individual Stations, Summer Sampling Period . 
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Figure 13 . Variations in the Amounts of Vanadium in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 



V-97 

12 

E _ 
a 64 

48 

ZINC 
INDIVIDUAL. SAMPLE 
COMPOSITE 

16 

PPM 

Figure 14 . Variations in the Amounts of Zinc in Benthic Sediments 
at Individual Stations, Summer Sampling Period . 



`~Seasonal Variability 

As discussed above, the composite (the pooled sample from the four 

grabs taken at each station) was established as a good representative 

sample for the summer period at each location . As the samples--analyzed for --

the winter and fall sampling period also were pooled from four individual 

grabs, it follows that these are also representative of the sampling sta-

tion for the respective seasons . 

The plots of a dispersion index (the standard deviation divided by 

the mean) for seasonal samples against those from a single station (those 

taken on the summer cruises) are shown by Figures 15 through 23 . Cadmium 

was not plotted because of insufficient data for comparison . It no signi-

ficant differences between the seasonal and areal sampling existed, then 

the graphed values should fall along or near the 1 to 1 line . The graphs 

show that for all elements most of the analytical results fall above the 

line and close to the seasonal axis, indicating that variability on a 

seasonal basis is greater than the areal variability at a site . The anal-

yses for two stations indicated a significant departure from the pattern 

of variability common to the other sites . Station 1/II, the innermost 

station on the transect that extends seaward from Port Aransas, had greater 

site variability than seasonal variability ; in contrast, Station 6/IV, 

which lies at the outer edge of the ancestral Rio Grande delta, had sig-

nificantly higher seasonal variability than other stations . 

As each season's samples were analyzed when they were submitted to 

the laboratory, there was a possibility that the variations. indicated were 

caused by inadvertent variations in laboratory processing and procedures . 

To test this possibility, 10 samples from the different sampling periods 

were reanalyzed and the results are listed in Table 6 . The results docu- 
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Figure 20 . Plot of Dispersion Indices, Seasonal Versus Areal 
Distribution, for Manganese in Benthic Sediments . 
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TABLE 6 

RESULTS OF REANALYSIS USED TO CHECK VARIATIONS IN INITIAL 
SEASONAL ANALYTICAL RESULTS THAT MIGHT HAVE BEEN CAUSED 

BY INADVERTENT CHANGES IN LABORATORY PROCESSING . 
RERUNS WERE TN TRIPLICATE 

SAMPLE Cu Cu* Ma Mn* Pb Pb* '2n 

SEASON I 
4/II 1.6 1.4 
7/I4 6.6 7.2 

SEASON II 
3/I 6.0 6.4 
2/II 5.0 5.3 
llIV 2.1 1.9 
5/IV 3.1 3.3 

SEASON III 
5/II 5.4 5.5 
6/IZ 5.9 6.2 
VIII 5 .7 5 .4 
4/I4 1.6 1.9 

227 222' 2.6 2.4 27 .6 
623 560 10 .5 12 .2 95 .7 

Za* 

28 .1 
82 .6 

327 322 5.4 6.4 70 .0 62 .6 
296 296 6.6 7.7 66 .2 54 .6 
141 136 2.9 2.7 25 .1 22 .6 
196 190 3.6 2.9 30.0 30 .4 

321 312 8.0 7.3 71.0 70.7 
359 305 8.7 7.6 80 .2 79 .9 
306 280 7.4 8.0 61 .0 72 .5 
167 168 2.3 2.0 19 .4 24 .1 

*Check samples 
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meat excellent agreement between amounts measured during the seasonal 

analyses and those measured later during reanalqsis (Figure 24) . 

In summary, the seasonal monitoring of .variations is trace metals 

men pat of benthic sediments indicates that variations between one season 

and another are greater than those at individual stations within a season . 

The reason for the pattern of variability indicated is not completely 

understood, but it map be caused by seasonal variations in biologic acti- 

vity both along the sea. floor surface and within the benthic sediments . 

SU14KAItY 

-In summary, the results of analyses of beathic sediments transmitted 

to IISGS by the University of Texas for determination of seasonal variations 

in grain size sad trace metals content at biological stations were as 

follows : 

1 . Seasonal variation in the grain size of sediments at individual 

stations was indicated . The variation from one season to another in terms 

of sand/mud ratios oral greatest along the inner shelf where water depths 

were shallowest, as would be expected . Causes for the seasonal variability 

probably are two-fold : sand is most abundant and transitory along the 

inner shelf; and the inner shelf is subject to a wider range in the energy 

of moving water . Traasect IV, which crosses the highly variable relict 

sediments of the ancestral Rio Grande delta, had the most pronounced varia- 

tions . 

2 . Seasonal variations in the trace metals content of the sediments 

at the biological stations also were indicated. The reason for the varia- 

tions, significant in sow cases, were not clearly established . The prob- 

able cause is variations in the magnitude of infauaal activity from one 

season to another . Considering the high degree of bioturbation documented 
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for the South Texas OCS, significant modification of the sediment is the 

near surface zone by infaunal activity logically would be expected . 
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APPENDIX P 

SUPPORTIVE DATA FROM THE TOPOGRAPHIC FEATURES STUDY 
CONTRACT AA550-CT6-18 

Principal Investigator : 

Richard Rezak 
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The South Texas Topographic Features Study (Contract AA550-CT6-18) 

provided the South Texas Biological and Chemistry Study (Contract AA550-

CT6-17) with data obtained from transmissometry profiles and sediment 

texture analyses . The transmissometry profiles (Tables 1-4) were taken 

along Transect II and at the bank stations . Sediment textural analysis 

was performed on subsamples of the inf auna and meiofauna grabs taken 

at Hospital Rock and Southern Bank (Table 5) . 



P-3 

MEASUREMENT OF WATER TURBIDITY BY MEANS OF A TRANSMISSOMETER 

The instrument used to determine the turbidity of the water column 

is a transmissometer/depth continuous profiling system which measures 

the relative amount of suspended particulate matter based on the atten-

uation of light over a 1 m path . The light path of the MARTEK XMR 

instrument used in this study is folded using a corner mirror to reduce 

the size of the instrument and increase the ease of handling . 

By correlating the profiles obtained with the transmissometer with 

STD profiles in the same locations, it is possible to get some feeling 

for the origin and extent of the suspended particulate material that 

makes up the turbid, or nepheloid layer . 



TABLE 1 

MARCH CRUISE 1976 

Station/ 
Transect 

Cruise 

76LM18 

1/II 2/II 
Trans* Depth Trans . Depth 

20 .27 0 .49 53 .45 0 .15 
19 .97 2 .22 53 .65 1 .06 
17 .86 4 .45 58 .96 1 .22 
17 .56 7 .66 59 .66 2 .28 
18 .46 10 .62 58 .76 3 .65 
27 .09 12 .60 51 .85 4 .41 
23 .88 13 .84 55 .06 5 .48 
27 .29 17 .05 57 .76 5 .93 
22 .98 18 .04 58 .06 11 .56 
13 .75 19 .02 58 .86 14 .15 
4 .72 18 .78 59 .56 15 .97 
0 .40 19 .27 58 .96 17 .19 

60 .56 18 .40 
62 .46 21 .60 
63 .86 25 .40 
63 .16 29 .36 
62 .46 32 .55 
61 .66 38 .33 
59 .16 40 .46 
55 .86 41 .83 
51 .45 42 .28 
46 .95 43 .35 
42 .84 43 .96 
34 .43 45 .48 

*Trans . = transmissivity 

4/II 
Trans . Depth 

43 .1 
43 .3 
56 .6 
54 .5 
34 .1 
31 .3 
31 .8 
37 .5 
36 .1 
30 .1 
25 .9 
21 .4 
7 .3 

0 .24 
7 .94 

10 .59 
18 .77 
20 .93 
22 .88 
25 .96 
23 .15 
29 .11 
30 .32 
31 .04 
31 .04 
30 .80 

5/II 
Trans . Depth 

71 .87 
71 .87 
74 .78 
75 .08 
75 .08 
74 .67 
73 .57 
73 .37 
72 .37 
71 .37 
69 .27 
70 .97 
73 .27 
73 .17 
72 .07 
67 .17 
63 .86 
61 .56 
58 .46 
54 .55 
49 .75 
47 .25 
44 .34 
42 .24 
41 .04 
38 .34 
34 .23 
10 .61 
2 .60 

0 .15 
1 .08 
2 .63 
7 .43 

14 .10 
20 .76 
28 .36 
31 .46 
35 .02 
40 .91 
42 .61 
44 .16 
44 .78 
47 .42 
49 .74 
50 .98 
53 .62 
56 .40 
60 .12 
61 .21 
63 .07 
64 .93 
67 .72 
70 .04 
71 .37 
72 .37 
73 .61 
73 .61 
73 .61 

6/II 
Traps . Depth 

54 .1 
62 .9 
60 .8 
62 .6 
61 .6 
60 .4 
57 .8 
55 .6 
58 .2 
61 .0 
61 .6 
60 .0 
62 .1 
62 .1 
60 .9 
55 .3 
50 .5 
45 .8 
42 .0 
38 .6 
35 .4 
32 .8 
28 .4 

1 .50 
4 .51 
6 .92 
8 .73 

27 .08 
39 .42 
46 .34 
52 .97 
55 .97 
59 .89 
65 .30 
63 .01 
63 .92 
70,72 
72 .83 
75 .23 
78 .24 
82 .16 
84 .26 
85 .47 
89 .98 
92 .99 
93 .59 

1"d 
i 
4.1 



TABLE 2 
APRIL CRUISE 1976 

Station/ 
Transect 1/II 2/II 3/II 4/II 5/II 6/II 

Trans . Depth Trans . Depth Trans . Depth Trans . Depth Trans . Depth Trans . Depth 
Cruise 

76L3 20 .7 0 .89 58 .04 0 .72 81 .48 0 .60 30 .43 1 .62 58 .8 0 .36 73 .93 0 .30 
21 .4 1 .61 56 .64 4 .85 77 .98 4 .49 42 .54 2 .07 59 .5 1 .53 74 .83 6 .89 
21 .8 2 .14 57 .34 12 .65 75 .66 10 .77 45 .65 3 .77 60 .8 3 .33 74 .73 14 .09 
23 .0 2 .95 60 .24 13 .10 75 .28 14 .66 48 .35 5 .66 60 .0 4 .68 73 .83 19 .78 
24 .7 3 .66 60 .64 13 .91 76 .08 17 .65 49 .05 7 .72 59 .9 6 .20 73 .13 24 .88 
25 .0 4 .11 58 .44 17 .41 77 .08 18 .54 49 .45 10 .33 61 .0 8 .18 72 .53 37 .16 
24 .8 4 .56 60 .34 19 .02 77 .18 20 .64 49 .75 11 .86 60 .7 10 .25 72 .13 42 .56 
23 .7 4 .91 59 .44 20 .82 74 .47 21 .83 49 .15 14 .91 62 .4 12 .86 71 .13 49 .15 
22 .7 6 .17 61 .74 23 .24 73 .67 26 .92 48 .25 13 .14 65 .8 13 .40 69 .43 56 .04 
18 .3 7 .33 63 .44 27 .01 74 .07 30 .51 45 .95 19 .94 65 .7 17 .44 67 .43 61 .74 
16 .9 8 .67 62 .94 30 .15 75 .08 32 .90 42 .84 20 .84 63 .3 23 .02 64 .94 67 .13 
15 .1 8 .85 62 .74 32 .03 75 .08 38 .29 38 .94 21 .65 63 .4 25 .53 61 .84 69 .83 
14 .2 9 .38 64 .64 33 .02 74 .37 40 .38 34 .53 22 .46 62 .4 26 .70 58 .04 71 .63 
7 .3 10 .10 64 .34 37 .42 74 .27 47 .56 30 .63 23 .44 62 .3 30 .48 52 .75 72 .83 
7 .0 10 .28 60 .84 38 .41 73 .87 56 .23 28 .33 24 .34 64 .7 51 .19 49 .35 76 .12 
7 .5 10 .63 64 .15 39 .57 68 .67 61 .02 25 .93 24 .79 61 .4 61 .50 50 .55 78 .22 

11 .1 11 .17 50 .55 41 .81 69 .37 75 .67 22 .22 26 .05 59 .0 64 .47 54 .16 78 .82 
7 .1 11 .53 48 .35 44 .33 66 .47 79 .26 19 .72 27 .22 52 .6 65 .45 54 .85 79 .72 
4 .4 12 .42 44 .66 46 .30 62 .36 80 .16 16 .72 28 .20 46 .3 67 .07 54 .26 80 .92 
3 .9 13 .05 39 .66 47 .20 59 .16 80 .44 10 .61 28 .65 38 .6 68 .24 52 .05 82 .42 
4 .6 13 .40 36 .76 48 .28 58 .56 81 .36 1 .70 28 .56 28 .8 69 .95 51 .45 83 .32 
8 .1 13 .67 59 .36 84 .65 17 .4 71 .12 51 .85 85 .41 
8 .0 14 .03 65 .87 84 .95 9 .3 72 .74 55 .24 90 .51 
7 .9 14 .48 64 .56 88 .24 59 .94 92 .01 
4 .6 15 .01 62 .76 89 .13 60 .14 93 .81 
3 .0 16 .17 65 .97 90 .03 59 .54 95 .30 
1 .8 18 .32 67 .47 90 .93 51 .65 96 .80 
1 .6 18 .86 69,47 95 .41 37 .86 98 .00 

ro i 



TABLE 2 CONT .'D 

APRIL CRUISE 1976 (CONT.'D) 

Station/ 
Transect 1/II 

Trans . Depth 
Cruise 
76L3 0 .9 19 .03 

0 .1 20 .55 
-0 .9 19 .39 

2/II 
Trans . Depth 

3/II 
Trans . Depth 

67 .57 102 .29 
64 .66 106 .78 
60 .56 110.39 
54 .25 110.97 
48,35 111.86 
43 .04 118.44 
38 .34 120.84 
31 .93 120.54 

4/II 5/II 
Trans . Depth Trans . Depth 

6/II 
Trans . Depth 

29 .77 98 .00 
25 .17 99 .50 
21 .98 101 .90 
18 .68 104 .30 

ro 
a~ 



TABLE 2 CONT .'D 

APRIL CRUISE 1976 (CONT.''D) 

Stations Hospital Rock 3 Hospital Rock 4 Southern Bank 2 Southern Bank 3 
Trans . Depth Trans . Depth Trans . Depth Trans . Dept 

Cruise 
761,3 80 .0 0 .18 75 .22 0 .27 63 .0 0 .09 87 .59 0 .09 

79 .7 2 .07 74 .53 8 .70 62 .8 33 .39 89 .49 1 .08 
80 .8 4 .13 74 .83 10 .86 61 .7 42 .48 90 .09 3 .32 
80 .5 5 .66 75 .62 14 .09 61 .8 55 .8 91 .69 6 .20 
81 .1 7 .81 76 .72 18 .04 61 .6 68 .94 90 .29 11 .68 
81 .3 12 .86 78 .92 21 .45 58 .4 70 .83 88 .39 14 .64 
84 .0 15 .81 81 .52 23 .60 52 .8 71 .28 86 .09 16 .26 
82 .4 24 .43 84 .32 26 .11 46 .5 71 .55 84 .38 16 .35 
80 .4 26 .68 84 .72 28 .44 45 .1 72 .45 81 .98 19 .58 
57 .7 29 .19 83 .72 38 .67 46 .8 73 .62 81 .38 20 .66 
80 .0 30 .81 83 .22 45 .04 54 .9 74 .52 84 .68 22 .81 
79 .8 33 .68 81 .62 48 .90 65 .3 75 .96 89 .09 25 .42 
74 .2 34 .22 80 .42 52 .40 67 .9 77 .67 90 .39 26 .59 
82 .4 37 .54 78 .82 56 .53 64 .4 80 .1 90 .29 42 .75 
83 .3 38 .98 76 .62 58 .59 57 .1 81 .36 89 .29 49 .40 
82 .3 39 .88 74 .03 62 .27 4 .0 81 .81 88 .09 59 .46 
79 .8 40 .69 70 .53 63 .62 87 .09 65 .48 
83 .5 43 .38 65 .03 65 .05 86 .09 69,52 
81 .8 45 .99 56 .84 66 .31 70 .67 71 .41 
79 .7 46 .62 55 .94 69 .72 63 .76 71 .68 
77 .7 47 .69 50 .05 69 .54 59 .16 72 .22 
78 .5 48 .50 44 .26 70 .98 57 .06 73 .92 
81 .1 48 .86 36 .06 70 .98 59 .06 75 .09 
77 .3 53 .62 29 .17 71 .07 62 .96 75 .18 
68 .2 54 .61 22 .58 71 .69 63 .46 75 .72 
66 .3 55 .78 18 .38 72 .05 63 .36 76 .35 
66 .1 57 .40 13 .69 72 .68 53 .85 76 .53 
66 .8 59 .28 9 .59 73 .76 44 .84 77 .16 
72 .0 60 .09 8 .49 75 .55 32 .13 78 .32 
78 .8 62 .16 6 .89 76 .09 26 .13 78 .50 
79 .7 63 .14 20 .82 79 .04 

b 



Stations Hospital Rock 3 
Trans . Depth 

Cruise 78 .7 64 .13 
76L3 72 .2 64 .67 

66 .8 66 .02 
63 .8 67 .46 
61 .9 69 .70 
59 .0 71 .59 
53 .8 73 .92 
42 .1 75 .0 
28 .8 75 .54 
19 .4 76 .17 
13 .7 77 .78 

TABLE 2 CONT .'D 

APRIL CRUISE 1976 (CONT .'D) 

b 

Oo 



TABLE 3 

SPRING CRUISE 1976 

Station/ 
Transect 1/II 

Trans . Depth 
Cruise 
76L5 69 .81 

70 .21 
71 .41 
71 .41 
71 .61 
71 .82 
71 .51 
70 .31 
67 .60 
64 .89 
62 .79 
57 .57 
49 .75 

1 .03 
1 .80 
3 .08 
4 .87 
6 .84 
8 .55 
9 .23 
9 .83 

10 .69 
11 .20 
rise 
12,65 
13 .17 

2/II 
Trans . Depth 

86 .5 
86 .4 
71 .5 
71 .5 
71 .2 
70 .9 
71 .2 
71 .2 
63 .8 
71 .3 
71 .9 
71 .2 
71 .0 
68 .5 
67 .9 
67,8 
57 .8 
65 .4 
69 .0 
69 .9 
69 .9 
68 .7 
67 .8 
68 .2 
66 .7 
63 .0 
36 .0 
6 .1 

0 .20 
1 .83 
2 .03 
7 .71 

12 .67 
14 .70 
17 .74 
20 .28 
20 .79 
21 .60 
22 .20 
23 .42 
25 .15 
26 .46 
28 .09 
28 .69 
29 .91 
30 .12 
31 .22 
31 .16 
31 .68 
36 .60 
39 .64 
41 .06 
42 .48 
42 .38 
44 .51 
51 .00 

3/II 
Trans . Depth 

86 .33 
86 .83 
86 .73 
84 .93 
87 .13 
86 .83 
88 .32 
88 .72 
88 .02 
88 .02 
87 .43 
88 .12 
87 .33. 
87 .82 
87 .43 
87 .72 
89 .12 
90 .12 
90 .12 
90 .52 
90 .52 
88 .72 
85 .23 
54 .19 

0 .00 
6 .93 
9 .70 

12 .20 
13 .86 
16 .08 
23 .56 
27 .44 
32 .15 
41 .30 
46 .84 
50 .44 
55 .99 
65 .97 
68 .18 
75 .94 
80 .66 
92 .85 
98 .95 

100 .89 
111 .14 
115 .02 
118 .63 
126 .67 

4/II 
Trans . Depth 

61 .14 
69 .93 
71 .03 
71 .43 
70 .63 
71 .83 
70 .83 
71 .63 
70 .03 
67 .53 
68 .93 
64 .64 
62 .14 
55 .84 
57 .04 
63 .44 
65 .23 
63 .44 
57 .84 
52 .35 

0 .91 
1 .37 
2 .16 
6 .04 
9 .34 

15 .26 
16 .86 
17 .88 
20 .39 
22 .09 
23 .23 
25 .05 
26 .08 
27 .10 
27 .90 
28 .47 
29 .50 
29 .84 
30 .52 
30 .41 

5/II 
Trans . Depth 

49 .94 
64 .36 
66 .47 
66 .37 
65 .87 
66 .77 
66 .77 
57 .86 
68 .27 
67 .67 
68 .67 
68 .97 
67 .47 
68 .07 
68 .47 
67 .67 
67 .77 
67 .57 
62 .96 
56 .24 
53 .05 
49 .15 
45 .35 
38 .94 
39 .04 
43 .54 
42 .44 
38 .34 
34 .53 
31 .83 
27 .33 
22 .62 
16 .82 
12 .61 

0 .53 
0 .88 
2 .54 
6 .65 
9 .56 

12 .02 
17 .28 
18 .69 
20 .09 
29 .92 
32 .81 
37 .11 
40 .71 
42 .03 
53 .78 
57 .03 
62 .91 
67 .03 
67 .91 
69 .31 
70 .28 
70 .45 
70 .63 
71 .42 
73 .00 
74 .31 
76 .51 
77 .03 
77 .91 
78 .96 
79 .23 
79 .49 
80 .10 
81 .24 

6/II 
Trans . Depth 

75 .48 
77 .78 
77 .78 
79 .78 
78 .98 
80 .78 
81 .08 
80 .78 
80 .28 
80 .38 
80 .58 
79 .98 
80 .28 
80 .78 
81 .78 
81 .38 
76 .38 
76 .08 
70 .17 
62 .76 
27 .83 

0 .25 
4 .06 
5 .84 
8 .12 
11 .67 
13 .96 
27 .40 
36 .03 
41 .36 
47 .45 
52 .02 
54 .56 
59 .63 
66 .23 
74 .86 
80 .95 
83 .74 
86 .53 
89 .32 
90 .33 
95 .41 

ro 
i 



TABLE 3 CONT .'D 

Stations Hospital Rock 3 
Trans . Depth 

SPRING CRUISE 1976 (CONT.'D) 

Hospital Rock 4 Southern Bank 3 Southern Bank 4 
Trans . Depth Trans . Depth Trans . Depth 

Cruise 
76L5 67 .00 0 .08 62 .74 0 .27 69 .0 1 .68 71 .16 0 .25 

72 .28 1 .02 67 .83 0 .91 69 .7 3 .69 71 .46 1 .17 
72 .48 3 .22 68 .03 3 .02 69 .0 6 .37 71 .96 4 .20 
71 .98 6 .02 69 .83 4 .48 66 .6 9 .56 70 .46 9 .15 
71 .39 9 .24 69 .53 12 .07 68 .7 10 .73 68 .86 9 .90 
68 .10 10 .59 58 .24 13 .26 70 .3 12 .07 70 .76 10 .99 
64 .51 11 .36 69 .93 13 .63 71 .2 15 .26 73 .35 11 .83 
63 .11 12 .20 71 .33 14 .54 70 .5 16 .93 72 .85 13 .93 
65 .90 14 .49 63 .54 15 .82 67 .0 17 .69 71 .46 15 .78 
68,39 15 .00 65 .63 18 .02 69 .9 18 .53 66 .87 16 .28 
72 .48 14 .32 63 .84 19 .75 72 .7 18 .86 75 .45 16 .95 
75 .37 15 .68 68 .03 20 .85 73 .8 21 .46 75 .55 20 .64 
76 .57 17 .46 71 .93 23 .32 72 .7 23 .39 75 .25 21 .99 
77 .27 19 .83 74 .53 24 .87 72 .9 27 .58 76 .25 23 .33 
78 .07 23 .56 75 .52 26 .80 73 .3 29 .34 75 .75 27 .94 
78 .46 25 .68 75 .42 29 .54 73 .0 38 .06 75 .25 30 .04 
78 .17 31 .95 74 .03 31 .55 72 .2 39 .32 75 .05 35 .08 
77 .57 35 .34 71 .93 34 .20 73 .1 43 .84 75 .25 38 .10 
77 .37 39 .07 70 .13 36 .49 72 .6 47 .03 75 .75 42 .71 
77 .87 42 .97 69 .13 38 .23 72 .6 52 .81 75 .35 47 .08 
76 .87 46 .53 71 .13 42 .07 71 .8 56 .25 74 .85 50 .69 
75 .27 48 .39 64 .14 43 .44 71 .0 60 .95 74 .65 54 .80 
70 .89 50 .93 62 .54 47 .28 67 .4 61 .62 74 .35 56 .81 
64,91 53 .54 52 .25 48 .47 62 .2 62 .20 70 .76 58 .15 
60 .32 54 .24 45 .25 48 .83 55 .5 62 .96 66 :97 59 .75 
57 .03 55 .85 39 .16 49 .57 48 .6 63 .63 63 .17 61 .01 
54 .33 57 .37 34 .97 50 .48 44 .2 64 .89 59 .68 62 .69 
40 .06 58 .14 33 .57 52 .40 39 .3 66 .23 54 .29 63 .27 
40 .18 58 .56 33 .17 55 .15 37 .2 67 .49 51 .20 63 .36 
34 .90 59 .32 30 .57 56 .06 39 .5 68 .83 48 .70 64 .62 
31 .41 59 .24 28 .07 56 .52 43 .7 69 .50 47 .70 66 .29 

ro 
i 
0 



TABLE 3 CONT .`D 

SPRING CRUISE 1976 (CONT .'D) 

Stations Hospital Rock 3 Hospital Rock 4 Southern Bank 3 Southern Bank 4 
Trans . Depth Trans . Depth Trans . Depth Trans . Depth 

Cruise 
76L5 30 .61 61 .02 24 .58 57 .25 44 .4 70 .00 44 .21 66 .88 

32 .00 62,37 22 .98 58 .07 43 .6 70 .50 39 .92 67 .89 
32 .10 65 .25 22 .08 61 .82 38 .1 71 .17 35 .33 68 .73 
30 .81 66,44 16 .78 63 .38 32 .6 71 .26 31 .54 69 .57 
29 .61 66 .19 16 .08 67 .31 28 .8 71 .93 29 .04 70 .99 
28 .61 68 .14 11 .49 68 .04 24 .0 72 .77 28 .04 73 .68 
24 .53 68 .39 9 .69 69 .41 21 .2 73 .10 26 .75 75 .36 
24 .33 69 .49 18 .3 73 .86 23 .65 75 .61 
19 .94 71 .36 14 .5 75 .28 20 .66 75 .86 
16 .15 72 .97 13 .5 75 .87 17 .76 76 .78 

15 .27 77 .79 
14 .47 78 .29 ro i 

F-" 
N 



TABLE 4 

FALL CRUISE 1976 

Sta/ 
Tran 3/II 

Traiis . Depth 

67 .00 
67 .90 
67 .40 
66 .10 
65 .60 
64 .81 
64 .41 
63 .21 
61 .22 
63 .91 
64 .71 
63 .71 
63 .61 
60 .62 
60 .72 
62 .01 
64 .31 
67 .90 
68 .69 
68 .79 
68 .99 
60 .42 
61 .91 
68,49 
68 .49 
60 .42 
61 .52 
67 .80 
63 .01 
54 .84 
49 .75 
41 .26 
43 .07 

0.30 
6.00 

16 .20 
22 .80 
29 .10 
34 .80 
38 .40 
41 .70 
44 .70 
46 .50 
54 .30 
54 .90 
60 .60 
63 .90 
69 .90 
75 .30 
76 .80 
78 .60 
81 .60 
86 .40 
92 .70 
96 .90 
98 .40 
102 .00 
105 .30 
107 .40 
1.10 .10 
114 .30 
1.17 .00 
118,20 
119 .70 
125 .40 
124 .80 

Trans . Depth 

56 .99 
56 .89 
56 .39 
58 .38 
58 .78 
58 .88 
57 .49 
57 .88 
56 .99 
55 .09 
55 .29 
51 .80 
54 .79 
51 .40 
44 .81 
41 .22 
34 .03 
26 .05 
1.0 .98 

0 .54 
3 .43 
5 .77 
7 .85 

10 .70 
11 .72 
13 .08 
1.4 .G1 
1.8 .58 
20 .20 
23 .45 
24 .89 
27 .32 
28 .23 
29 .49 
31 .11 
32 .37 
32 .83 
73 .55 

4/II 

24 .97 .0 .00 
24 .93 0.00 
24 .94 0.73 
24 .95 17 .10 
24 .95 21 .83 
24 .96 17 .46 
24 .95 22 .19 
24 .94 23 .65 

ISalin . Death 

35 .28 1 .36 
35 .29 1 .36 
35,29 25 .86 
35 .30 26 .76 
35 .29 27 .67 
35 .31 26 .76 
35 .31 22 .68 
35 .31 29 .03 

7-rills . 

73 .88 
75 .11 
73 .78 
12 .38 
70 .99 
70 .39 
69 .19 
65 .00 
64 .71 
66 .30 
64 .81 
59 .72 
59 .82 
67 .90 
67 .80 
70 .59 
70 .19 
69 .79 
66 .50 
59 .42 
45 .06 
37 .99 

DepCh 

1 .45 
3.61 

21 .78 
22 .32 
35 .18 
5 :3 .31 
54 .67 
57 .11 
59 .37 
60 .90 
61 .72 
63 .25 
61 .95 
70 .07 
72 .47 
73 .46 
76 .08 
78 .4 
79 .25 
81 .14 
82 .86 
84 .31 

G /II 
Temp- Depth 

24 .49 0 .38 
24 .54 12 .44 
21 .98 20 .73 
21 .83 22 .24 
17 .98 41 .08 
18 .09 41 .84 
18 .07 44 .10 
14 .64 62 .19 
14 .31. 69 .35 
13 .98 71 .24 
13 .96 7?. .37 
13 .92 72 .74 
1.3 .94 73 .12 
13 .92 73 .12 
13 .93 73 .87 

Sa71n_ Depth 

35 .67 0 .38 
35 .70 15 .00 
35 .79 18 .00 
35 .56 19 .88 
36 .25 25 .50 
X5 .89 28 .13 
36 .25 29 .63 
35 .96 31 .50 
36 .23 31 .88 
35 .95 34 .50 
36 .20 35 .63 
3G .U1 36 .75 
36 .24 41 .63 
36 .09 43 .13 
36 .24 43 .88 
36 .04 46 .13 
36 .31 47 .63 
7(> .13 50 .25 
36 .28 52 .88 
36 .20 54 .15 
36 .88 55 .13 
36 .23 56 .25 
36 .27 58 .50 
36 .01 60 .00 
36 .16 62 .63 
36,00 63 .38 
36 .14 64 .50 
36 .3 .1 66 .38 
36,13 66 .75 
36 .35 70 .50 
36 .30 72 .75 
36 .36 73 .50 
36 .17 75 .75 
36 .35 78,75 

ro 
i 
N 



TABLE S 

. . 

soW_Y~~RN 
BANk 

s~271DN 
FkB2UA2V `4 L MP~C~CN ' 

SAMPLE 
J~/J ~"'l~! ~~N JOT 

/-S 
~TDV 

l -6 
J`LlY 

I 

2FII 

/_ 9 

JET 

/-/ /-z 1-3 
.~ZT 

/-5l 
77L 

~ 
J~-'M 

/- (~ 

,,VA 

l-7 
k'cr 

Gravel % p_D 0.0 0.0 0.0 0. 0 o. o 0,14 o.0 0.0 0.0 0.0 0 . 7 o,i4-1 0.6 ao 
sand % 23.82 P.34 22.23 18. 14 2o,cr7- ,?9 .5" xs'6G /~c~ ID-3 ,Z/.43 /9-,?5 £f 8? //34 X-7/ .2v47 
Slit 56 53.3) 5/SS -~~ ~l q.97 5~; C/6 K5". q9 -57.6'I 4023 11Y.-S9 SIA1Z 77-(may 62 .93 (,3.0$ 52. i~ 

C I a y % 224~. //0- // 23.p(, 2407 2 /.'fz ,2V^S-1 /6.Sz/ 20.~z J1/. // 26 . 2-3Sl 2~;dg aS: 4 38. ffd 3'3.73 
Med. Die . Sl 89 0 <f 3Il $-7 5. :Z2- 5,09 .Dq 5p x.2 3 sGo .~(v~ (~.O/ ~5". yam,/.~ 10.5~- 

Mean Dia . 593 5. A 7,/Z ln-2-1. 6./q (a-~~ ~3/ WS 
Std . Dow. 2.22 z.1y 221 z zy 2 2/ 2.--?!5 2 z.i z,~ s 2.3s 231 2.24 z /7 z.s~- z.~ G z.~2 
skewness o_5% -0W os O.z., 046; al D.W O.s -o,o(. D.2q 0.32 oz X 19.4"/ -0, d3 o. as' 
Kurtosis D.-7-3 00 0. 13 0.~ 0.82 0.l0T O.'?G 0,83 1 0,64 0.67 0.71? D-75 4-,?1 0.73 0.63 
qua rt z % 

Fora m % 

Shel 1 % 

Algae-Coral % 

Misc .yo 
1 

C a r b . % 
._,__ ~._... ~._ . .__ ., ~. ._ ...... . . .., ~. l . .... .., ..._ ..~ 

ro 
i 
w 



TABLE 5 CONT .'D 

soB N~,ev 

S D/1/ / 

_,TULY `41p Re 

SAMPLE 
ONE 

~ Z 
0013 

I-3 
Dog 

/-q 
DOG' 

/-6 
AV 

/-6 
1907 009- ,S ~t,~ y SN SV _5vE .S ,51/1 SN 

Gravel % 0.05 00 0.0 0.0 0,0 0.38 00 0.0 0.0 007 4.0 0.29 0 oy 0.i_7 
sand % ,258 Q(vl /2,~(, .5 Q /3.4 -5.-4z 1,137 i&.&z i9-yl zo.c6 i9.oq /6.W ~ ~s3i /B:I~ 
s ilt % 29.3 13y 44Is3 u .oL 3~0q y8.'2/ 396 68.YY 1 19.z~ ~/,/z ~ 35 .v5 50. 1 ~9 1 q( 
C l a y % 43.0 11305 1/2 .7-1 10.0f 99:SZ SCS95 ~!6 6~ ly 44 .92 /a,93 028.' (0 24.39 33 4 32.5.2 
Med. Dia . 

1.4 7:5 ;r, V3 6.53 ;L,0/ ln.?q & .Ocl (,.92 /~ - :1, 3:; 
Mean Dia . 1,0/ 6,23 (,,,/7 6-.34 (~, ~l ~ G . ~r8' 
spa. uev. a 37 1 .2 .lq z,3y z .Y3 232- 2.0~ a.4 i 9 z 25 i q,? 2 3 2./7 2:l9 2.zy 
skewness -p,ly d,ll o.17 -0.09 -0.3/ -aid -0.23 --o./7 -o.iq _0122-1 0.13 -o.2- -0 21 -0.33 
Kurlosis owl o.,?z 0.7t, 1 0-71 089 a79' a.W i.o 0.69 0. 92- o.Yz a.9(, /z6 0.4l 
Duartz% 

Fora m "/o 

Shel I 

Algae-Coal% 

Misc .9'. 

Carb.% , 

.r il ar 

U1 , 

F 

j 

~v i 
41 



TABLE 5 CONT .'D 

,S6 a 771e;w 
,eAAfk. 

W 5 -477ON 
r4WE-A 11:74 

SAMPLE /-/ 
VMM 

1-2- 
Vj4p 

1-3 
V 14 _5 

J-41 
1 Vq V 

/_5 
Vq y 

/-4 
Vjq 

Gravel % 
00 003 006 0,08 403 6~0 

Sand % 2'j :7,/6 /2.V3 /o.S3 /.543 /1.12- 
Silt % 36,7 '/ 4/ 95 4, 83 38:83 35aL 39 34 
CI a y % 38.Sz So. '".S& 4q.zY 5D.S 
Med. Dia . 1, '{o ~! 0 9f? x.93 

Mean Dia . (,,r1~ .3y :7.zy 
Std . Dev . z. ~~ i.cIY 2,3 2.45 z.3~ 
Skewness -p.23 0.28 0/-57' -p,3l, -0 55 v.36 

Kurtosis i s 0.1.3 O loaf oq<. o. ors 
Gluartz% 

Fora m % 

Shel l 

Algae-Coral % 

61isc .% 

Cab.% 

i 
r 



TABLE 5 CONT .'D 

~v0 ;7y C121V 
BAn/K 
77 oIv 2 

-~ -AP(Z..TL. '3l. --- FEB2JA2Y 074 . 

SAMPLE 
'Z-JA 2-zq 2-3A 

FA 

z-Y 

FG- 

z-5 

N 

2-~ 

9T 

2--9 
0 - 

a-i 
,~ 

a-z 
,ors 

a 3 
xrk 

.z-y 
47-AA 

z-s 
kTD 

z~G z- 
7 

Gravel % DO 

Sand % p 

Silt % 4 7 53 38.82 3501 ~9 6~ 33.z. 0-61, 3S-06 3d~0.j 3 y~o_ ~y 1/5-67 s,8~ ~z . 
CI a y % a y-4 6/. /Y (d199 .4~4~ Sh..>s 6 .61 sV-sY b~f9S 6/ 4 Sy.y~ 54.u .9 .~S/S 53.x' 

Med .Dia. X06 833 538 -~. 
' 

:7 33 77 $~/a gSS 8I!/ X32 ~,34 8.1~ 8/~ 8/S 

Mean Dia . 8.28 g. 3g' ~~35Y 7.4 .9Fr 8W 8.3y g.zV dz(. B,iS 8,/'/ YO, ?l 

Dew . J, 68' i.35- 1,,2.~- / 3t I S15- J-0 /.s/ J,35 ),~Z J. Y 49 / S /, 
Skewness --D./4 p08' 0.03' -~,n~ -p ./~ -p./ 1 -01 -d0(, -D. // -~~03 D,O1/ -Q./Z 
Kurtosis 0-81 1 01 ;.03 IA- o.n 0.8'3 0,cd DA4, 0,0 p,av 0,kl o.g3 0-w D-gq 
qua rt z 

Foram 

Shel l 

Algae-Coral% 

Misc .% 

Carb.% 

ro 
i 



TABLE 5 CONT .'D 

.50 0 77f&_72N 

6720701V 2 
cror3~2 JA) ~Y 'mil. 

SAMPLE 
OPF 1 

2-Z 

,0pq 

2-3 

OP,T" 

z-y 

OPt- 

2-5 

pPN 

.2-6 

DPP 

2-:7 

OGL 

2-i 
JW T 

;Z- .Z 
SNV 

.2-3 
sNk 

2-5/ 
sNz l sv3 soy saM 

Gravel % D.0 p,0 0.0 0.0 D-0 D.0 0.0 a0 0~0 D.o D.o 

Sand % 0,0 0,0 0.0 D.0 0~0 3./ 0.0 1 0-0 0,0 00 0~0 
Slit x 40.33 ~f/. 3 3s 9 .s~7. 21T Z'/,3/ 6y,2 .97 51, . 0_5- .s3 .-7 3 aZ,/3 'V3 'I 
Clay io ~~1G~ ,8~ 3585 ,36,63 ~f3.~ I 45-,q7 qD.L~ ~#97 I-j'. C~j 

61ed. Dia. 
8a 8.34 ,SS g.32 ~~ .~y -7 ;x' 6~ ' 74/ 8 .44 

Mean Di a . 8`2Z I R 24 8, ̀ j9 8. z.9 . $S 8 S`f 9 .L3 7-4f :; :'f2 'T(70 7 4'3 9'.OZ b~ 3/ 
Std. Dev. /,S-i i .6i ~.s J.,/o i.is' 1 1,4s- l. (c ). 3/ 12(. /. i ft i. 30 /. zs 
Skewness -D,/9 -0./3 '005 0~1.2 -0./ p./ -D.O/ `0.02 D/ D,/Z 0/8 D.Oy 0,05-1 
Kurtosis i s 0.95 0.79 0.8'3 0.x/5 0W 0~7~ 0.82 l.o} ).04 /,/Z /.0~ /./3 /" Z3 D~Cl3 

Quartz% 

Fora m 

Shel l 

Algae-Coral% 

Misc .% I 

Carb.% I I 

i 
N 
V 



TABLE 5 CONT .'D 
.5o 0THERN 
BANK N0 VEM8M '3G 

SAMPLE 
.Z-/ 

VZL 
2-2 

YX0 

2-3 

V =R 

2-y 

V=u 

2-S 

Yr X 
.Z -!o 

V TA 
2-~ 

V,-r)4 
Gravel 

Sand 

Slit % yo.Sl9 1.7d' 40. lI 3S I 1 4 ./y . I(o 28:3 

C I a y % 10f.11 b S~~ 22 ~1 " $9 ~o'f. 29 53.6 S 0. 8~1 7 /. (o _ 

Med . Dia . 8.23 747 7.4S $4' 5.07 7-,9f1 7 r4 
Mean Dia . 8. 3 ~. firs ;t,sy 8 se2 8, 08' J'o-d 1,99 
Std . Dev. l,2Lg /S2 /.S' /.2p' /.3/ 4 .3 103' 

Skewness p,0y -0.03 0.12- -0,O2- D.0/ 
Kurtosis D,q(, 0.9? 0. Y~r 4.97 /.a /O/ /.39 
Cluartz% 

Foram 

Shel I 

Algae-Coal% 

Rtisc.% 

C a r b. % 

ro 
i 



TABLE 5 CONT .'D 

5th cJTf/E~Prt/ 

SnnTiON .3 
A P2 i L '~G ~uN E J7-4 

SAMPLE 
3--I 
K0Q 

3-2 
kad- 

3-3 

xvr 

,~_y 
KEN 

3-5 

1C 

3-4 

KV/3 

3-7 

kuS 

3-1 

Mcrr 

3-z 

MuV 
3-3 
MiV 

3--q 
MI/Z 

3-5 
MVg 

3-4, 
,tivp 

3-7 

AItZ 
Gravel % /3./!0 x.83 16,34 21.9 R.4/ 6,OG 11.3? 8.2y .L7,$7 ,2-7,Y1 z6-.L/ mod./I 3L.Zy 2G .73 

Sand % S/.57 4-bS 411923 'f2.9 .is' 3zs4 67S5 , 67.21 (05.89 . YY;;cr S6. 0 /0.v _i7. G3. tW 

silt % 1?.03 /V45 2o.z.3 2-0-IS- I_4W .3q.ss Is-." iZ.,Y3 3.2f1 6.9 :i~z9 sib 2.38' 
Cla y % /5:21,1 /I1,91 /71;/e /,S;/ S 9.53 z1.8,5 /.2ldq /6.6Y 2.4(v S.24 //.3/ S.yS' 3. 553 
Med. Dia . /.03 0.9-Sr 6.90 . D.'H O,SV 5.3(, 0.64 Y-/ :l b.24 0.7.1 d,w x.53 O-0 D.ZZ 
Mean Dia . 3.0, 2.441 2.46- z.s1 173 gYar 2 .z5 3.06 -(?.-33 o.oq i~~s' o.z9 -o. r..+ -o o 
spa . oev. V,v 4.04 y,/z. 4.04 3,41. 3.9 0.86 3.-I9 . /.9:3 2.2 3-Ss' 2,.7,8' 187 z.1 .7 
Skewness 0,59 0,$g D.S'f O;So O.52. -O.Z o.$S 0. 51 0.09 0,'L1 D.SS Dw 0./9 D. /y 
Kurtos Is D,7& p32 0.77 0.x-,3 1.23 0.:7.5 1 0.98' 0.96 / 14 /.61 /.!G Z,/o ,Z,02 .2 ./,P 
QU8f1Z% 

Fora m 

Shel 1 % 

Algae-Coral° 

R1isc .% 

Carb.% 

ro 
i 
r 



TABLE S CONT .'D 

~~Tt-f EIz~J 
4ANIc 

-5'mwo,il 3 
A U q, L~ ST '~~v 1Oc:= Lc~ 8~~2. '~(o . 

4 

SAMPLE 
3-I 

07-)( 

3-z 
PRS 

3-3 

10,q6 

3-q 
PlF 

3-5 

YoRH 

3-v 

PA 

3-7 
pA5 

3-/ 
N4 

3-z 
W old 

3-3 
qR. 

3-v 
!.Jft 

3-5 
wHtc I 

3-6 
W-Tq 

3-7- 
~H 

Gravel % Z/,y9 20.3y z3.ga 2 2,5 7 1.4--/ l9 1a9 /,? Zy /(c.3 It. .3 1238 q L/ /.2. . /0 .x'1 /.60 
s a n d % by, fog 52-2-3 ,61-33 573 .83 66759 ,i?---Y/ 34.8 6z.96 22. 3,lQZ ~.4y, S/b S(2-33 ~*s3 
Slit % 52 ~42 o.7a S.G? 13.3 9.55 j5~~ 3.05 9.V:? 3:7-./i 30 3.2 /105' .Z42Z 1G.y>' 
Clay % Y. l09 I/FW /it Oj //.SAG /2 .3# /S,/7 1yYb .20.E /6,23 2g. .55 i9.6 7 23.a 21. 
Med. Dia . 0.4 1 0-7/ Os-,Y 4.53 07-/ 0.66 0.7/ 3./(o /.08' lo.o/ 1 ,1-35 lS/ 353- 3.Yg 
Mean Dia . 

1 0'" 12'" 217 /17 2.37 ,2./S .2,25 3.52; 3.oZ S, 09' #'9q 3.22 . 4-13 IVS 
Std . Dev . 3,03 4./9 3.q,? 3.6,3 3,6l .4(2/ V. o9 525 3.8z Sf/e/ 40 41 D ~e tYf 3.SSi 
Skewness 0,41- t9,s7 O.Sb O,Sy e.Sy D.S 0,.57 D,/3 D.loO '0,3l 'O,/~ O.S 0,/~ D "?.,q 
Kurtosis /b14 0,75 /,(15 /.& /.2Z 0.y3 D.6 /.l& D.b~f D,lv~ ~,~ O,( 
Quartz% 

Foram 

Shel I 

Algae-Coral 

Pdisc .9'o I Y 

1 
N 
O 



TABLE S CONT .'D 

SO u7;Y r7ZV 

S o 
MARcH '7&- ~7'UAfE ~-74 ~-v~ccsr 

SAMPLE 
z 

IMA 

~ 3 
AA e 

~Y 
, 
~5 
y 

4-~ 
,e = 

#I 
MVP 

4-1 
MVN 

4-3 
W2 

~ y 
/MVT 

~-5 
MAY 

y-4 
nAvk NvG v ~v Pr-7u~ PA 

Gravel % DO 

1 

D. 3 7 O.to DO D. 416 D./5 D"U 455- DO Q`~3 D. 33 1-~f ,0-31 /.64 D-S".Z 

Sand % 2?.-:& //Z5 ~~~7G 9.V 9.SL /2.31 //.9 23.7f( 6.43 /4.108' 03 //. z I3.;Z5 
Silt % 5~ .3 53.55 5t.~ ,5?' a ./8' 4ta bi 67 oz d1w.8'/ yB:Sy .34 is 3,/-1 ~ r 3/.SL 
C 1 a y % .~s~. 17 29. 0 2~,~1p A(,W A' . /3 z9.yy 2.51. 34, Sly .~a,qb z.8'yl 'l.13 _V-0 V.Z 37 II NZ 2Y 
Med . Dia. S -t 5,4:x . 6.05 6,q4 (0.31 ~/7 ./3 8.0I /.Zaz ?9z x:03 8,l~ :7. / x:8'6 
Mean Dia . 6 .05! lv",39 6,39 , .3$ ,0 6.Z~ 6~y x.83 -7.$2 535 A W 6, `1 .x.S G.7S/ -7./!o 
std . oey. 237 2,z(- 2, iq 2.I9 ,/ 2.21 /9z. 97 /. fri of z 3~ a.3~ ~ 2 .97 Z.s7 
Skewness az1 p,Z p,zy "0./9 003 D./ _0,45 z~ D.// D Z1. 0,6- C3 -0-06 -0.32 0,,25' 25 -O" 
Kurtos is b,7~/ D(o~1 10.71 0 . f( O.8/ 0.7Y 0.9 o,SY 0.4V ).4 0,46 D.(o7 p.82r G1~y/ 

G1uartz% 

Foram 

Shel 1 

Algae-Coral % 

~Misc .9'o 

C a r b . % 

hd 
1 
N 
F~ 



TABLE 5 CONT .'D 

Z5O tlTtf~"XN 
ErWK. 

S a Sf 
AvIusr sac, 4E&akjaEz 

SAMPLE 
p8p P BC q_' P WrK yv2w tv, 

3 
G tc~0 - wry 

Gravel % /,l8 X52 0.39 QZ aoS SG2~ 0"7~ o.~. 2.3~ b~3 j~,5101 

Sand ~~e ~. ~ 25. ~'b 2o.3s 3~ q :tp.83 :i.2./S 31. ~'~ 2qy/ 2.8.83 25~53 . ,9-31 .~S 

Silt x ~/~~~ 2~Oy 26.53 .3~0.2~, 62.27 S~f.i2 S//.s3 3G./3 56.4 -~9~22 6~4 

ci a y ~~0 2~ 54 S4lZ3 ~f ~ 3313 if ~ ~3.G9 22.37 33,23 IVa3 3z.88 23.41 ~ q 

Med.Dia . ~6 / ~.~y ~.7g' ~,os ~9z 5,7~. s~s 6.15 ~~z ~~s/ ~S~ 6.2.1 

Mean Dia . 6.13 :7-,p9 :~0(. (0.3 56,1-- & /3 S23 6,53 X66 L~f7 e629 5',3$ 

Std . Dev . 2.loq 2.~~ ~~ z.s~ 2. /£~ 2.28' .~36 2S.Z 2./~I 2.x/6 2.oG 

Skewness O.IS~ ~.~ -0.46 D,/q 491 0.28' a/x 006 e.q8 Or/3 0,37 
K u r t o s i s "9.pg D. (, D. ~3 D. S8' O.8'b' 0 .W 0.9 7 490 0. ~g b. 83 D. S7 
Gluartz% 

Foram 

Shel I 

Algae-Coral°io 

rti9fsc .9'o 

C a r b
.%r w .~ ._ . .....~_ y . ..~ _ .~ s_ . _ . .~... 

rd 

N 
N 



TABLE 5 CONT .'D 

/W 

SAMPLE KAY- 
S-Z- 5' 3 S-~ S s S'~. S-~ 

Gavel % 
ZS.-K2 18'2 3 ,29. z,t 2z.82. /_3751 3Z.25 20.9 

Sand % q3 44-9 52 .// SOS 0.43 '/s7 S6.s 
Silt % 

1 21, 10.51~ 1 141-6 13.3 /0S/ Y.0 
Cla y °io ~a.5/ / 2. .F~ j~0~ :1.O $.92. //. S<~ I~S'r1 

Med.Dia. 0 .32- 1 0-S-L 0./ 0.- 0.34 0.1/4 ,204 

Mean Dia . 2 .07- 2,p3 l./S /.4 ,gy .,K5- 2.3-1 

Std . Dev . 3,S9 p,9-'f 3S_ 31,5 3,33 S~S~ 3~~ 
Skewness p,Gt -q-o p,52 O,s o .G3 D.S~ 0.2/ 
Kurtosis 

0.-~l WZ 0.92- /,OS l .o /" 3S 
DU8ft2% 

Fora m 

Shel 1 

Algae-Coral 

q . 
Carb .% 

. s ... ._._, .... 

ro i 
N 
W 



TABLE S CONT .'D 

NOS P IT Al. gANV- 
s-rr-~norJ 1 

FtBRVAR.1r ~~- 3-~~y '?L 

SAMPLE 
/-/4, /- /-3a. 

,~N 
I- q 
.T9-5 

/-5 
Lc. 

/-6 
TjW 

/-8 
UHF 

I- q 
~~/T Of-A 

2 
Oc 

/- 3 
O ~K 

/-S/ 
8 Q 

Gravel % /8/6 33.0 3.9.46 A-9 X22 .14 a?ar4 ),q44 AS-~ 13.42- AY-9 3qd 3.?37- 3209 -JUT . 
sand % 95-'47 4 . 451% ~,l~,..S2 SZ65 53.53 .5-~~.2, .8' S~~o 5a.~ 5(o .IS y3.32 5L9~ ~g ~ 4795 

s i 1 t % is.st 1 10-66 7.0 /i 32 10-65 /z .H 6.57 13,19q lfi,~ 10-46 -1 4 6 4A 9Y3 6 . 55 

clay °% 20.2' 10-r-T g.o3 q;-3 /34-3 8z7 10-60 14-15 1E~I-W 3-4 1 11.35r :72 V38' 6.3 

Med. Dia . O P3 0.35 0.2. O.¢G D,1/z, 0~3/ 0.37 . ,0.#2, 857 A77 1 027 0.x3 0.411 D~Oll 

Mean Dia . .2.4 /.7Z 6.8'x/ /,W 2,/(0 I /. 3~( /. 32 .2 .3 / 2.9 2./,,.' A Y 3 O-8'3 ~~ 8.l07 

Std . Dev . 422' 3.W 2 .47 33-1 3.9 1 -43 . 3.x`l 3.19 J4 ,D~ //- ,o/ 3:10 . yz .~8' .F~~ 
Skewness X5,2, 0.56 p,10 D.6l 0.60 0.53 D" Sl ~~ Gi o.s8' D,~ 0,61 0 .44 D.52 4p,qr 

Kurtosis 0.69 0. 99 /.y3 ~~8'9 /./(. /.11cf d. 4Z /"/,'~ /2,7 2.0/ /,/3 1.9 

Quartz% 

Foram 

Shel 1 

Algae-Coral 

iAisc .% 
..... 

C a r b .' % 
I. .~ ..~ _~ ~.,_., .d.. 

i 
N 



TABLE 5 CONT .'D 

f-~vsPiT~YL. 
BANk 

40N 

^/D VEM 6~- ~ 

SA M P L E 
VTIe 

/-/ 
V _TN 
J-z 

V-710 
/-3 

V 1T V ?W I~T~ 

Gravel % ~Q ,S3.y3 31-1q Y`/.yZ 

Sand % 5D,-IO 36.3 555 y9.3 X7;51. YS~to 

sit % 3-4z 4.09 X99 3~Y1 2.s s.2~ 
Cla y °io /.(oq 215 ti(,25Y ,2 .417 3.13 1.58' 

Med. Dia . 

Mean Dia . 
1-0,446 V&7 p, .7-7 D,S/ O,So O.SL 

std . oev . ~ sy ~.q9 21/ 1S7 i.9'3 S3 
Skewness O.ll~ D " ~o D. 113 029 031 0.39 
Kurtosis 2.o4 1 .?Y 2 .01 z.2fl 
Ouartz% 

- 

[ 
Fora m % 

Shel I 

Algae-Coral% 

M i s c .% 
. ~..~.a..~ 1~~. ~ ., 

C a r b ~%
. ...~z..~. 

. . 

i 



TABLE 5 CONT .'D 

1tsZS.Ol77}-L, 
B'°Atk- M A~2~ y 

SAMPLE 
4-t 
k9K 

`-2 
Aoam 

L-3 
1<1_D eg KBS kBu K 

Gravel ti6 
0.0 10.0 

0,9 d.o 
6,0 O,O b.o 

Sand "i. ~3 8~ ~,G3 ly4S /a-~y s9 /i . G~ 8, o/ 
Silt % 

C I a y % 

Med. Dia . 8'. ~.S ~.Z~S 

Mean Dia . .g .3h 3 
sad. D8v . - Z.~~ 2,03 Z.~f~ z.Z, av 2a.3 2.zz 
Skewness 

--aD 

Fturtos i s p 0.<13 O(,5 0, D-9V 0,51-4 0,13 
Quartz% 

Foram 

Shel 1 % 

Algae-Coal 

F.1isc .% 

(Carb .% 

ro 
i 
N 
O~ 



TABLE 5 CONT .'D 

trosPi-A L- 

T7o" 2 

SAMPLE 
2-1& 

9114 
z'Z& 
9 Hw 

.2--34, 
~}r8 

2-Y 
z 

z-5 
.ZZ 

z"-~ 
7k. 

2--g 
rT 

2--y 

k 
2-/ 
4 V 

2-2 
x 

2-3 
D z 

2-y 
op-V 

2-5 
eey 

Z-p 
D~,1- 

2 
Os- 

Gravel % 0.0 6.0 AO 0 .0 0.0 6.0 D.0 0. /G p. 0 0.0 0.0 0.0 0.0 . 0,0 

Sand % 33l 1 4 Ol 40 8.52 6~3L< S3 ~d `~~~ S/~f JV.2f1 5,l 1 S,(,Z 5.09 6.38 

Silt % ~. ~s 9~ ~'3.3~ 31,23 . IFS' 113.s 2.75r 447.s3 Ws3 e13.4,?, '12.9 ~.ss 3v. ~ 34. 4~,.ad 
Clay % ZS'.o2 2~,7~ ~ :53 :53 . 44. /it 5-6. q1 J#- Y ~lSW s3 S/./9 X42 s6 .o2. (03.7Z 0.31 qa.54 
Med. Dia . 6.~ 5,-(Os- ~-9/ . 9/3 lq~ 7.7 b'./q 883 8.24 S'.Ly Y.~3 8:53 

Mean Dia . (o.c~g' b,1jL L 2,3 fig/ 7 .4(~ 7-9q 132 -7,q 7,*3 :7 7 ;; :O 80S 8.?-(p 9. Os- 

std . rev . .114 i.9ck /.9 2.l9 1.s1 z°s 2.ia l 19 2./I .7a6 l.9 2 ./z / 4s a .o3 
Skewness 0, 13 D.qG A41 -0~3/ O.Z7 -o, /f -02/ -0.22 '0.2y X22 023 -0.3s e.ZSr -a. 
Kurtosis p,74 o.1z a.8'~ 1 11 0.73 /.d O.7fl 0. 0 .q/ 0.79 OS'8' /.03 /. o/ 0.97 o~G3 
CZuartz"/o 

Foram 

Shel I 

Algae-Coral% 

Misc .% 

C a r b . % 
., ., .a.._ , .N,._ 

ro 
i 
N 
V 



TABLE S CONT .'D 

lfoSPinA-L 
gANk. 

s none .Z 
pelTD 494-AL 1~7(0 - ~ ND v&-?A,6 ESL `~ h I 

SAMPLE s 
2 

gyp` 
2-3 
s4V 

?-S~ 
SPA 

2-S" 
SPR 

Z-G 
soT 

2 
sir. 

Vile 
Z-/ 

VkM 
2-z 

Vll) 
2-3 

V~~S 
2-q 

Yi1V 
z-S"" 

VICY 
z-(- 

,VLF 

-2 
Gavel % p,0 OA 'p . 4D O. O O.0 0,0 9.0 0.0 0.027 0.0 10.0 0.0 0.0 0.0 

sand % kik b.4y y~b.s3 3-6Y 3.7/ 32'9 X.9u Sod ~9 18 /8.(. 3 
Silt °i6 4l3.4-7 y4.7j S/.32 2Y.8"I S4351 54.7 0.97 53.5 : y6 .2/ .~ ir/5 Slo.C8' 36 q<. 5a~3L 

Clay °io wF. /~f 4409 40./9 3 .66 y2.,SS 39.SIF 26.E 3/.0/ 

Med . D i a. ~V ~ (02 x .8'9 ~.72 -~O ~.Sfi :7.54 a " i3 ~~~ x..38' 9O'2. . 3.11- ~~~v1~ 

Mean Dis . 1 71qz ;rl03 7-39 4.4 7.0 IL,9I 7.0 7~33 -J . 9 7.857 }S 6.~/~ 

Std . Dev. .2-0 S' /. FsY /.'?/ 2 .3/ - /.(,T 141 I . ,i<, /:73 2 .3/ / . y L./s- 23~F 

Skewness -D-2.Z -O.zl OZ/ -a.0~ -0.l% -O.Z7- a23 "O.3~ ~0.3~i 

Kurtos i s 0,4~ /.zy /,off Q.(~ /.02 / 24 !,2-~f J.03 /~ D.8 //3 o.95 D~4 
Quartz% 

Fora m 

Shel 1 °k 

Algae-Coral% 

fAisc.% 

J Carb .% ~ 
.__~._._._w ~. .J I .~ . . ..._~_ . w . . _. -~_ ~. _._ 

` 
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The Department of the Interior Mission 
 
As the Nation's principal conservation agency, the Department of the Interior has responsibility 
for most of our nationally owned public lands and natural resources.  This includes fostering 
sound use of our land and water resources; protecting our fish, wildlife, and biological diversity; 
preserving the environmental and cultural values of our national parks and historical places; 
and providing for the enjoyment of life through outdoor recreation. The Department assesses 
our energy and mineral resources and works to ensure that their development is in the best 
interests of all our people by encouraging stewardship and citizen participation in their care. 
The Department also has a major responsibility for American Indian reservation communities 
and for people who live in island territories under U.S. administration. 
 
 
 
The Minerals Management Service Mission 
 
As a bureau of the Department of the Interior, the Minerals Management Service's (MMS) 
primary responsibilities are to manage the mineral resources located on the Nation's Outer 
Continental Shelf (OCS), collect revenue from the Federal OCS and onshore Federal and Indian 
lands, and distribute those revenues. 
 
Moreover, in working to meet its responsibilities, the Offshore Minerals Management Program 
administers the OCS competitive leasing program and oversees the safe and environmentally 
sound exploration and production of our Nation's offshore natural gas, oil and other mineral 
resources.  The MMS Minerals Revenue Management meets its responsibilities by ensuring the 
efficient, timely and accurate collection and disbursement of revenue from mineral leasing and 
production due to Indian tribes and allottees, States and the U.S. Treasury. 
 
The MMS strives to fulfill its responsibilities through the general guiding principles of:  (1) being 
responsive to the public's concerns and interests by maintaining a dialogue with all potentially 
affected parties and (2) carrying out its programs with an emphasis on working to enhance the 
quality of life for all Americans by lending MMS assistance and expertise to economic  
development and environmental protection. 
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