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NOTICE

This document is a Final Report. It has not been formally released
by the U.S. Department of Energy and should not at this stage be
construed to represent Department policy.

This Report should be cited as follows:
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particulate matter. Vol. V. In: Jackson, W. B. and G. M. Faw
(eds.). Biological/chemical survey of Texoma and Capline sector
salt dome brine disposal sites off Louisiana, 1978-1979. NOAA
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INTRODUCTION

In compliance with the Energy Policy and Comservation Act of 1975,
Title 1, Part B (Public Law 94~163), the Department of Energy (DOE)
implemented the Strategic Petroleum Reserve (SPR). The SPR program
was implemented in August of 1977 with the goal of storing a minimum
of one billion barrels of crude oil by December 22, 1982. After eva-
luating several physical storage possibilities, DOE determined that
storage in commercially developed salt dome cavities through solution-
mining processes was the most economically and environmentally advan-
tageous option.

Six areas along the northwestern Gulf of Mexico were to be investi-
gated as potential storage cavern sites. These areas are shown in
Figure 1. This project, "Biological/Chemical Survey of Texoma and
Capline Sector Salt Dome Brine Disposal Sites Off Louisiana”, deals
with proposed disposal sites associated with two of the cavern sites,
West Hackberry and Weeks Island. The Biological/ Chemical Survey was
initiated in April 1978 and was completed in December 1979. Its major
products are Final Reports available through the National Technical
Information Service (NTIS), Springfield, Virginia; data files avail-
able through the Environmental Data and Information Service (EDIS),
Washington, D.C., and any research papers that may be written by par-
ticipating principal investigators and published in scientific or
technical jourmals. Preliminary results were also made available
through DOE/NOAA/NMFS project reviews and workshops attended by pro-
ject participants and various governmental, private and public user
groups.

The objectives of the Biological/Chemical Survey were: (1) to
describe the biological, physical and chemical components of the
marine ecosystem for each disposal site; and (2) to assess, by analy-
sis of Gulf Coast shrimp data, the importance of the Louisiana
shrimping grounds in the vicinity of the proposed salt dome brine
disposal sites. These objectives were achieved using historical and
new data to describe and quantify the biological, chemical, and physi-
cal characteristics and the temporal variatioms of these characteris-
tics in the environments of each proposed disposal site.

The two proposed disposal sites have been extensively examined, using
available meteorological, oceanographic, bathymetric and ecological
data, in the following two reports:



Environmental Data Service, DOC/NOAA. 1977.

Analysis of Brine Disposal in the Gulf of Mexico, #2 West
Hackberry. Report to Federal Energy Administration
Strategic Petroleum Reserve Program Salt Dome Storage.
Center for Experiment Design and Data Analysis, NOAA, EDS,
Marine Assessment Division, Washington, D.C.

Environmental Data Service, DOC/NOAA. 1977.

Analysis of Brine Disposal in the Gulf of Mexico, #3
Capline Sector. Report to Federal Energy Administration
Strategic Petroleum Reserve Program Salt Dome Storage.
Center for Experiment Design and Data Analysis, NOAA, EDS,
Marine Assessment Division, Washingtom, D.C.

The above reports and other pertinent documents are available from the
Department of Commerce, National Technical Information Service, 5285
Port Royal Road, Springfield, Virginia, 22151.

Proposed locations of the West Hackberry (Texoma Sector) and Weeks

Island (Capline Sector) brine disposal sites are shown in Figures 2
and 3, respectively. These sites are subject to change within the

same geographic area pending results of baseline surveys presently

underway. ' '

The proposed West Hackberry disposal site is located approximately 9.7
km (6 miles) south off the coast from Mud Lake at Latitude 29°40' N
and Longitude 93°28' W at a bottom depth of about 9 m (30 feet).
Operational requirements and engineering limitations of the proposed
brine diffuser at this site “are as follows: length - 933.3 m (3070
feet); orientation -normal to coast; number of ports - 52; length be-
tween ports - 18 m (59 feet); port diameter - 7.6 cm (3 inches);
orientation of port riser - 90° to bottom; and port exit velocity -
7.6 m/sec (25 ft/sec).

The proposed Weeks Island (Capline Sector) disposal site is located
approximately 41.8 km (26 miles) off Marsh Island at Latitude 29°04'N
and Longitude 91°45' W at a bottom depth of about 9 m (30 feet).
Operational requirements and engineering limitations of the proposed
brine diffuser at this site are as follows: length - 608 m (2000
feet); orientation -normal to coast; number of ports - 34; orientationm
to port riser - 900 to bottom, and port exit velocity - 7.6 m/sec (25
ft/sec).

The Biological/Chemical Surveys in the proposed salt dome brine dispo-
sal sites described seasonal abundance, distribution and community

xi



composition of major benthic, planktonic, bacterial and demersal fin=-
‘fish and macro-crustacean ecosystem components; the sediments; the
hydrocarbons and trace metals composition and concentration in the
marine ecosystem; and the seasonal variations in inorganic nutrients
composition and concentration of the water column. The sampling
scheme used for sample collections around the two sites is shown in
Figure 4. A separate data analysis assessed the importance of shrimp-
ing grounds in the vicinity of the proposed brine disposal sites in
terms of historical data on species composition, marketing size cate-
gories and location of commercial shrimp catches within statistical
reporting zones off the Louisiana coast.

Information concerning data from this project is available through the
Program Data Manager: Mr. Jack Foreman, Environmental Data and
Information Service, Page Building No. 2, 3300 Whitehaven Street,
N.W., Washington, D.C.
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Figure 1. Regions of Study for Brine Disposal Assessment-DOE/NCAA Interagency
Agreement (adapted from Environmental Data Service, DOC/NOAA. Analvsis of
Brine Disposal in the Gulf of Mexico, #2 West Hackberry. 1977.).

1 Texas Ccastal Ocean, Colorado River to San Luis Pass (Brvan Mound)

2 Louisiana Coastal Ocean, Sabine Lake to S.¥. Pass of Vermilion Bay
(West Hackberry)

3 Louisiana Coastal Ocean, S.%W. Pass, Vermilion Bay to Timbalier Island
(Capline Sector)

4 Texas Coastal Ocean, Port Bolivar to Sabine Pass
S5 Texas Coastal Ccean, Freeport Harbor to Galveston South Jetty

6 Louisiana Coastal Ocean, Offshore from Vermilion Bay to Terrebone Bay
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ABSTRACT

This report stmarizés measurements of surficial and suspended
sediment characteristics which were made during four cruises to the West
Hackberry and Weeks Island brine disposal sites in June and Cctober of
1978 and January and May of 1979. The sites showed significant differences
in sedimentology with the West Hackberry site being composed predominantly
of fine-grained silt and clay (<40% sand) with characteristically high
levels of total organic carbon (TOC) averaging 12-15 mg/g. Conversely,
sediments at Weeks Island were primarily silty sand (>70% sand) with low
levels of organic carbon (5-8 mg/g). Total organic carbon showed a
significant inverse correlaticn with grain size (TOC increased with
decreasing grain size). At West Hackberry, the inner (6, 7, 8, and 11)
stations were primarily silt and clay (<10% sand) iﬁ all seasons, and the
sand percentages increased to the south and west. At Weeks Island,
stations near the shoal area had the highest sand content (>80%f and the
percentage decreased to the southwest. The spatial distribution of TOCC
was essentially the inverse of the sand distribution.

Suspended particulate levels wers low (2.6=3.5 mg/l) duriﬁq summer
and fall, but increased dramatically in winter. Mean levels were 42
and 34 mg/l at the West Hackberry and Weeks Island sites, respectively.
The increased levels of total suspended matter (TSM) were accompanied
by a shift in the suspended particle size distribution from clay-sized
(<4 1) to medium and fine silet-size particles (4-10 U). High‘levels 65'

TSM in winter at Weeks Island were accompanied by a decrease in the

—-ie



silt percentage of the sediments. Gradients in TSM were small at both
sites in summer and fall. In winter and spring, gradients in TSM

decreased in the offshore direction.
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L. "INTRODUCTION

This report summarizes results from Work Unit 3.1 (Sediments and
Suspended Particulates) of the "Biological/Chemical Survey of Texoma
and Capline Sector Salt Dome Brine Disposal Sites off louisiana." The
purpose of this multidisciplinary study was to describe the biological,
chemical, and physical components of the marine  ecosystems at each dis-
posal site. The primary objectives of the work unit pertaining to
sediments and suspended particulates were to describe the local sedi-
mentaiy geology and give guantitative estimates of spatial and seasonal
variability of measurements made at each diffuser site. These measure-
ments provide baseline data which can be used to assess the impact of
future brine disposal operations. Secondarf objectives were to provide
descriptive data needed by other investigators to evaluatg the‘inter-
action of other components of the ecosystem with the sediments and to
provide insight into possible sediment transport processes operating in
the coastal.Louisiana region.

The Texoma (West Hackberry) and Capline (Weeks Island) brine
disposal sites are located in the Gulf Coast Salt Dome Province along
the northern continental margin in the Gulf of Mexico (Antoine et al.,
1974). This area is composed primarily of terrigenous sediments
deposited in the Gulf Coast geosyncline. The sedimentary character of
this region is.influenced to a large degree by runcff from the Gulf
Coastal Plain (primarily from the Mississippi and Atchafalaya River

systems, but also from smaller systems such as the Sabine and Calcasieu)



and the predominantly westward circulation (NOAA, 1976; Bﬁrroughs,
1977) . Regional sediment maps prepared by the Bureau of Land Management
and previous investigations by DOE (1978), Fisher et al. (1971), and
Barrett (1971) portray the sediments at the West Hackberry site
(29940'N, 93°28'W) as sandy mud (sand-silt-clay) and those at the
Weeks Island site (29904'N, 91°45'W) as silty sand. Barrett (1971)
describes the offshore Louisiana sediments as having very little clay,
large percentages of fine and very fine sand, and good sorting, all
characteristics of a high energy environment. Berrvhill et al. (1977)
also found that sand fractions dominated only in near-shore reéions of
the Texas coast and that 5ilt-size particles were predominant over most
of the outer-Texas shelf. Clay-size particles appeared to be dispersed.
to déeper Gulf waters.

Grain size distribution &ithin the sediments is a good indicator
of long-term ambient current energy in a given area and provides
in;ight into transport processes which may be significant in accumula-
tion or dispersal of anthropogenic waste censtituents. Similarly, size
distribution of suspended particulates can provide information regarding
short-term responses to acute events such as storms which can greatly
influence bottom sediments in shallow water. Studies in the Texas
coastal region by Berryhill et al. (1977) showed the average size
ranges of suspende& particulates were from 9.37 g (Flay) to 5.30 &
(medium silt). In most cases, size distributions were wide and polymodal
reflecting contributions from organic (plankton) and inorganic (silt'
and clay mineral) sources. Most areas showed a net incresase in

suspended matter concentration with depth and a layer of resuspended



sediment was present near-bottom. Size distributions of suspended
particulates were greatly influenced by runcff and storm events.
Abrupt shifts in the prevailing winds, during the winter months
(December through February) and in the hurricane season (late summer-
early fall), which are common in this area (BLM, 1978; DOE, 1970;
Fisher et al., 1971), result in incréased transport of terrigencus

materials and in reworking of sediments in the coastal region.



2. METHCDS AND MATERIALS

2.1 Sample Collection and Processing

During each of_the four sampling seasons, samples were collected
at nine stations at each diffuser site (Figqure l). Dates cf‘each
sampling cruise are given in Table 1.

At each station, a water sample was collected at mid-depth in a
l0-liter GO=FLO bottle (General Cceanics). From this sample, a 250-ml
aliquot was drawn into a polyethylene bottle and preserved with 5 ml of
Lugol’s solution for later analysis of the suspended particulate size
distribution. Samples were storéd at ambient temperature in the dark.
A separate aligquot (variable from 180 to 730 ml depending on su;pended
load) was vacuum—filtered through paired, 0.45 um Millipore filters for
determination of total suspended matter (Meade et al., 1975). Residual
salts were removed by washing the filﬁers at least five times with
distilled water. The filters were stored frozen in individual Petri
dishes. )

Bottom sediments were collected with a stainless steel, modified
Van Veen grab sampler. At each station, four replicate grabs were taken
and a single pooled (composite) sample was prepared by adding equal
volumes of surficial (<5 cm) sediment to a l-quart acid-cleaned,
solvent-rinsed Teflon jar. The sediment was frozen immediately.

During two seasons (fall and spring), four replicate sediment samples,
as well as a pooled sample, were taken at Stations 2, 8, and l4 at each

site.
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TABLE 1

SAMPLING CRUISES TC WEST HACKBERRY AND WEEXS ISLAND
SALT DOME BRINE DISPOSAL SITES DURING 1978 AND 1979

DATES OF SAMPLING

SAMPLING SEASON WEST HACKBERRY WEEKS ISLAND
Summer 1978 6/23 - 6/27 6/28 = 6/29
(Cruise 01)

Fall 1978 10/3 - 10/12 1L/° - ll/ld
(Cruise 02)

Winter 1979 : 1/25 - 1/26 1/27 - 1/28
(Cruise 03)

Spring 1979 5/1 - 5/2 4/30 - 3/1

(Cruise 04)




Folloéing shipment to the laboratory, each sediment sample was
thawed and homogenized with a Teflon spatula. Subsamples were taken
for analysis of the following parameters: total organic carbon and
grain size (Work Unit 3.l), hydrocarbons (Work Unit 3.2), and trace
metals (Work Unit 3.3). Quality control samples were aiso taken,
frozen, and archived for future use. Samples were shipped tec principal
investigators of other work units (3.2 and 3.3) as required of the

contractor for Work Unit 3.1.

2.2 Laboratory Methods

2.2.1 Total Suspended Matter

Each Petri dish containing the filter pair was thawed and rewashed
three times with distilled water. Filters were dried to a constant
weight in a laminar flow clean bench and weighed on a Cahn Model 4100
electrobalance. Changes in weight of the bottom filter were used as
corrections for changes due to temperature, humidity, or salt retention

(Meade et al., 1975). Concentration were calculated in mg/l.

2.2.2 Suspended Particulate Size Distribution

Analysis of the particle size distribution was conducted on a
Coulter TA particle countar operated according to the manufacturer's
instructions. Each sample was preserved in Lugol's sclution to prevent

bacterial growth and shaken gently just prior to analysis to disrupt any



agglomerates that may have formed due to settling of particles between
time of collection and analysis. After initial scans to determine size
ranges and the most frequently occuring sizes, 15 intervals were

counted in quadruplicate. From these determinations, standard statis-
tical grain size parameters (mean, median, mode, standard deviation, and

skewness) were calculated (Folk, 1974).

2.2.3 Total Organic Carbon

Total organic carbon in sediments was determined using a Perkin-
Elmer Model 240 Elemental Analyzer following the method of Gibbs
(1977). After thawing, several grams of sediment were dried, ground
to a fine powder usihg an agate grinding mill and treated with an
excess of sulfurous acid to remove calcium carbonate (CaCOj3).
The samples were then dried and reqrbund if necessary. Aliquots of the
powdered sample were weighed on a.Cahn Model 4100 electrobalance and
inserted into the combustion chamber of the instrument. The combustion
temperature wgs 950° C. Cyclohexane=2,4 dinitrophenylhydrazone was
used for calibration. Concentrations were calculated in mg/g on a

carbonate-free basis.

2.2.4 Sediment Grain Size Distribution

Sediment grain size distribution was determined using the methods
of Folk (1974). Sediment was sieved through a 62-U (4¢g) screen to

separate sand from the silt and clay fractions. The sand fraction was

then weighed and treated with acetic acid to remove CaCO3. After



drying, the sample was reweighed to determine weight loss due to
CaCO4. The remaining sand fiaction was sieved through nested sieves
at 0.25 £ intervals to determine the size distribution over the range
of 1.0-4.0 g. Sand, silt, and clay fractions were expressed as
percentage of total theoretical sample weight.

The pipette method was used for the analysis of the silt-clay
fraction. The portion of the sediment sample washed through the 62-um
sieve was poured into a liter cylinder and dispersant added to prevent
flocculation. Distilled water was added to bring the water level up to
1,000 ml. The cylinder containing the silt-clay fraction was shaken
vigorously for 30 seconds and placed in a constant temperature water
bath. Pipette withdrawals were made at time intervals specified by
Fclk.(1974) to delineate the silt and clay fractions of the sample,
and the suspension was expelled into a preweighed 50-ml beaker. The
pipette was then rinsed with distilled water and the rinse water was
added to the beaker. The beaker was placed in an oven and dried éor
24 hours at 10S° C. When the sediment dried, the beakers were removed
from the oven, cocled to room temperature, and weighted to 0.00l1 gm on

the top~loading Mettler Balance.

2.3 Statistical analysis

Statistical measurement of the sand fraction and suspended par-
ticle size distributions were analyzed using methods described by Folk
(1974). These included mean and median grain size, inclusive graphic.
standard deviation (sorting), inclusive graphic skewness, and kurtosis.
Other statistical analyses were performed ac:ordihg to methods outlined

by Steel and Torrie (1960).
-G



3. RESULTS AND DISCUSSIONS

3.1 Suspended Sediments

Investigations of suspended sediments included measurement of
total suspended matter (TSM) and the size distribution of the suspended
particles. The primary objectives of the study of suspended particulate
matter were to determine concentration levels and gradients around each
diffuser site and to determine whether seasonal differences in the
quantity or composition of the suspended sediments were avident.
Secondarily, data on concentrations and distributions of suspended
particulates were used to provide insight into sediment transport
processes and provide additional support to investigators from other
work units.

Samples for analysis of TSM and size distributicn were collected
each season from one mid-depth sample at nine stations at both the
West Hackberry and Weeks Island sites. The single data point at each
station precludes investigation of the vertical distribution of TSM
caused by thermchaline structure or resuspension, but provides data to
examine horizontal distribution patterns, seasonal variability, and
similarities between the diffuser sites.

The mean and standard deviation of all TSM analyses are summarized
in Table 2. Raw data are tabulated iﬁ Appendix A. During summer
and fall, average levels at each site ranged from 2.5-3.5 ng/l. These

levels are consistent with those determined by other investigators in

this region (DOE, 1978). In contrast, concentrations wers elevated at

-10-



TABLE 2

AVERAGE CONCENTRATIONS OF TOTAL SUSPENDED MATTER

AT WEST HACXBERRY AND WEEKS ISLAND SITES

CONCENTRATION (mg/1)2

SAMPLING

SEASON WEST HACKXBERRY WEEKS ISLAND
Summer 1978 3.48 2.64
(Cruise 01) (2+22=4.74) (l.16=4.12)
Fall 1978 3.20 2.93
(Cruise 02) (0.96=5.44) (0.17-5.69)
Winter 1979 41.74 34.38
(Cruise 03) (0-87.70) (0=-106.88)
Spring 1979 4.93 14.72
(Cruise 04) (L.37-8.49) (3.66-25.78)

3Mean and 95% confidence interval.

-11-



both sites during winter and spring. Average levels were 42 and
34 mg/l at West Hackberry and Weeks island respectively, and one
station (Station 7 at Weeks Island) showed a concentration in
excess of 100 mg/l in spring.

The geographic distribution of TSM at each site is shown in
Figures 2 and 3. At the West Hackberry site (Figure 2), distribu-
tions of TSM showed small gradients during sﬁmmer and fall due to
the relative uniformity of the concentrations. In the summer,
shallower, inshore stations were slightly higher than Station 10
(the station located offshore), and an increasing gradient in an
east~-to-west direction was observed in the f£fall. Statiocns 11 and
14 had levels about cne-~half (1.7 mg/l) those at the other stations
(2.6=5.2 mg/l). In contrast, a sharp gradient was observed during
the winter cruise. Concentrations ranged from 30-75 ng/l at the
northern and eastern stations and decreased sharply t. the west to
about 8 mg/l at Station 2. The large increase in TSM may have
been due to a storm event rather than runoff since average salini-
ties we?e similar to those measured during summér and fall. Pre-
vailing winds during this season are predominantly from the
northeast (BLM, 1978) which is consistent with the data shown
in Figure 2. The spring cruise, inshore stations generally had
higher levels than the offshore stations, the high valuie at
Station 9 (8.8 mg/l) being anocmalous in this regard. The two=fold
increase in TSM (compared to the summer and fall cruises) may be
attributable to freshwater runoff since average salinities were

16=-18 o/0c, about 5=9 o/c0 lower than observed in earlier c<ruises.
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Figure 2. Distribution of total suspended matter {mg/l) at the West Hackberry site.
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Figure 3. Distribution of total suspended matter {mg/l) at the Weeks Island site.
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The distributions observed at Weeks Island (Pigg;e 3) showed
spatial and temporal similarities to those described for West
Hackb rry. During summer (Figure 3), gradients were small due to
the uniformity of concentrations (1.9=3.7 mg/l). Concentrations
during the fall cruise showed decreasing gradients f£rom northeast
o southwest (onshore-offshore) with levels decreasing from around
6 mg/l at sStation 6 (nearest the shoal area) to 1.5 mg/l at
station 10 (in deepest water). In the winter, high levels (>100
mg/l) were observed near the shoal area at station 7 and they
decreased sharply to about 7 mg/l at Station 10. The direction of
this gradient in TSM again corresponded to the predominant wind
' stress (northeasterly), though the average surface salinity was

also about 6 /0o lower than in thé fall, indicating increased
influence of riverine input. However, the average vertical

salinity _gradient (average surface salinity was lower than bottom
salinity in all seasons) was smaller than that observed in summer

(7.8 /00 versus 11.4 °/co) and the increased TSM concentrations

at this time may have been due primarily to a winter storm event
rather than runoff. During spring, TSM levels were still quite

high at inshore stations (>20 mg/l) and levels decresased to less

than 7 mg/l at Station 9. Hydrographic data indicated an unstra-
tified water colu@n and salinities at this time were 16-17 °/co,

the lowest measured during this study, most likély due to runcff

from the Mississippi and Atchafalaya Rivers.

Further insight into the éompositicn of the suspended material can

be obtained from the analysis of the suspended particle size distribu~

tion. A summary of the "average" median particle diameter is shown in

-l5=-



TABLE 3

MEDIAN PARTICLE DIAMETER OF SUSPENDED PARTICULATE

MATTER AT WEST HACKBERRY AND WEEKS ISLAND SITES

MEDIAN PARTICLE DIAMETER (u)2

SAMPLING

SEASON WEST HACKXBERRY WEEKS ISLAND
Summer 1978 3,02 1.17
(Cruise 01) (0-10.4) (1.01-1.33)
Fall 1978 6.96 12.45
(Cruise 02) (3.06=10.886) (6.69=18.21)
Winter 1979 7.07 “6.54
({Cruise 03) (5.73-8.41) (4.84-8.24)
Spring 1979 9.47 11.02
(Cruise 04) (6.07-12.87) (6.40-15.64)

2Mean and 95% confidence interval.

-]18=-



those median particle diameters. It should not be confused with
the "mean particle diameter" which is 2 sepearate statistic
calculated from the distribution. The raw data and statistical
computations are compiled in Appendix A.

Comparison of the "average"” median particle diameters showed
sign;ficant changes on a seasonal basis. During the summer, the
median particle diameters at West Hackberry ranged from 0.98-10.5 H
with'an average of 3.02u . At all stations except 10 and 14, median
particle diameter was less than 4y (clay-size). By contrast,
median particle diameters during the other seasons ranged from
4.65=9.,56U , 6.17=-8.29 U, and 7.29=12.47 1 with average values of
696U, 7.07U, and 9.47 U respectively. The seasonal increase in
the median particle:diameters indicated thé increased competence
of the water column since coarser, silt-size particle§ ware
predominant.

The "average" size distributions (computed by taking the
average percentage of the suspended particles égat were found in a
gi?en size range) are shown in Figure 4. In the summer, the
distribution at West Hackberry was bimodal with the predominant-
mode centered around 1.00-1.26U (clay). The secondary mode was
located around 8.00-10.08% (fine-medium silt). During the £all
cruise, the distribution was still bimodal, but the largest mass
of particles was found in the silt-sized ranges. In winter and
spring, the distributions showed only one mode centered around the

silt-sized particles 5-8u .

~17-
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Figure 5. Average size distribution of suspended particulate matter in
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1.00~-1.26u in size (clay).. During the fall, winter, and spring
cruises, the predominant mode was centered around the coarser,
silt-size particles. Distributions during fall and spring were
broader and coarsely-skewed, while the distribution during winter
was symmetrical around 4.00=6.35 yu.

3.2 Sediments

The analysis of surficial sediments at the West Hackberry and
Weeks Island sites consisted of determinations of total organic carbon
and grain size distribution. The primary objectives of this study were
to describe the character of the surficial sediments at each site,
determine seasonal variability in sediment characteristics, and deter-
mine spatial distributions around each site. Secondary objectives were
ito evaluate smalle-scale (intrastaéion) variability §f the sediments by
conducting a pocling experiment, to examine sediment traﬁspcrt processes,

and to provide suppert to investigators from other work units.

3.2.1 Results of the Pooling Experiment

The establishment of enviromnmental baselines for chemical a.hd
physical variables in sediments is a very complex task. The benthic
ecosystem in the coastal region is extremely dynamic and is responsive
to short-term perturbations (such as storm events), as well as longer-
term processes of sedimentation and bioturbation. In addition,
sampling and analytical variability must be assessed in order to
clearly establish that observed differences are real and not artifacts

of analysis.

=20~



In an effort to determine the sampling.and analytical variability
and to determine small~scale variability within a given station,
pooling experiments were conducted during the fall and spring cruises
at the West Hackberry and Weeks Island sites. During each season, four
replicate surficial sediment samples (separate Van Veen grabs) ware
collected at three stations (2, 8, and 14) within each site. In
addition, a pocled sample was collected which consisted of taking a
subsample from each of the four replicate grabs and compositing them to
form one sample. The pooled samples and replicates were then analyzed
s parately for grain size distributiocn and total organic carbon.

Results of these analyses are presented in Table 4. Raw data are
tabulated in Appendix A. The pooled analysis is shown along with the
replicate average, 95% confidence interval and coefficient of variation
based on four analfses. All grain size data were transformed using an
arcsine transformation (& = arcsine /P) prior to statistical calcu-
lations.

The data were analyzed by applying a paired t-test (Steel and
Torrie, 1960) to the transformed data in Table 4 and testing the null
hypothesis that there is no significant difference between the values
computed from pooled and replicate analyses. At the 95% confidence
level (11l degrees of freedom), there was no significant difference
between sand, silt, and clay percentages determined from the poocled
analyses and those determined by averaging the four replicate analyses.
Similarly, there was no significant difference (2 = 0.03, 5 degrees cf

reedom) between the pcoled and replicate average for TOC. Thus, it

can be concluded that analysis of a single pooled sample will provide

-]~



-ZC=-

TADLE 4

COMPARISON OF TOTAL ORGAHIC CARBON AND GUAIN SIZE ANALYZES OF pOOLELA W_B_EPLICATE.'
SEDIMENT SAMPLES COLLECTED AT THE WEST MACKBERRY AND WEEKS I1SLAND GITES

TOTAL ORGANIC

STA- * SaNp [ {% 3 s Clay CARBON (mg/g)
TION SAMPLE !
BITEC  NO. TYPE CRUISE 02 CRUISE 04 CRUISE 02 CRUISE 04 CRUISE 02 CRUISE 04 CRUISE 02 CRUISE 04
A 02 Pooled 36.8 42.4 34.8 26.8 2.4 30.8 -a 12.0
A 02 Repl 3 38.3 . 43.2 30.8 26.0 30.7 30.4 -e 10.3
136.7-39.9)  (43.0-43.4) (29.2-32.4)  (25.8-26.2) €30.5-30.9)  (30.2-30.6) $6.3-14.3)
{0.13) {0.04) {0.15) (0.04) (6.06) {0.04) (6.19)
a 08 pooled 8.8 4.9 36.7 32,7 54.5 62.5 ~e 10.9
A 08 Repl. 17.6 8.6 .7 33.3 . 50.7 S6.7 - 13.6
(15.2-20.0) (7.4-9.8) (30.7-32.7)  (33.1~33.5) 150.5-50.9)  (57.5-59.9) (10.2-12.0)
(0.26) (a.27) (0.12) (0.06) {6.04) {0.09) (0.13)
A 14 Pooled 0.3 2.89 53.3 . 2.8 16.4 76.4 - 14.2
A 14 Repl . 24.5 0.73 39.3 23.0 N.2 75.8 -6 17.5
(23.3-25.7) {0.63-0.83) (36.1-40.5)  (22.4-23.6) (30.8-31.4) (75.0-76.6) (14.1-20.4)
(0.13) {0.26) (0.11) (0.11) (0.08) . (0.06) (0.10)
» 02 Pooled 73.2 72.2 19.8 19.8 7.0 a.0 -e 8.5
B 02 Repl . 4.9 72.0 8.0 19.2 7.2 8.9 -& 5.4
$72.3-77.5) (69.8-74.2) (15.68-20.2) (16.4-20.0) {6.4-8.0) (7.5-10.3) (1.8-9.0)
(0.11) (a.10)° (0.24) (6.15) (0.25) (0.28) (0.34)
s 08 Pooled 67.3 83.2 20.4 12.7 4.3 4.0 -& 8.3
[} 08 Regd o 65.9 64.0 28.2 13.3 6.0 2.7 -e 5.9
(63.1-68.7)  (82.4-85.6) $26.2-30.2) (12.3~-14.3) {5.6-6.4) (2.1-3.3) €1.9-9.9)
{6.22) (0.08) {0.18) (0.19) {0.16) (0.25) {0.34)
B 14 Pooled 89.) 92.0 6.8 7.6 4.0 .39 -e 3.0
B 14 Repl . 91.3 92.0 S.1 4.9 3.7 2.4 -¢ 7.1
190.7-91.9)  (92.6-93.4) (4.9-5.3) (4.5-5.3) $3.3-4.1) (1.68-3.0) t3.3-10.9)
(6.04) (0.03) (0.23) (0.23) (0.23) 10.137) (0.27)

arcsl

Apooled gamples were compostted by taking subisamples from each of faur Vaa Veea grabs and combining them Lo form one sample.
hllcpllcntes were separate subsamplea frowm each Van Veen grab.

€8ite A = West Hackberry, Site B = Weeks lsland.

dpean, 954 confidence interval (based on four replicates), and coefficlient of variation. AN} data were transformed weing an

ne transformatlon (6 = arcsine /P) for calculatbon of confldence intervals and coefficients of varfation.
CNot anal yzed.



an analysis that will not be statistically different at the 95% confi-
dence level from the analysis of four individual replicates.

The variability of replicate analyses at a staticn is given
by the coefficient of variation shown for each replicate analysis in
Table 4. At West Hackberry, where sediments were predominantly sandy
mud, the ccefficients of variation for replicate TOC analyses were
0.10-0.19 (mean=0.14). Conversely, the coefficients of variation were
0.27-0.34 (mean-0.32) at Weeks Island. The coefficients of variation
for replicate analyses of the silt and clay fractions followed similar
trends. Average coefficients at West Hackberry were 0.10 and 0.06 for
silt and clay, respectively, while at Weeks Island they were 0.20 and
0.26. Coefficients for replicate sand analyses at West Hackberry were
high (average =~ 0.18) and lower (0.08{ at Weeks Island. As expectaed,
the minor components of the sediﬁent showed more variability since
small changes in composition result in large variations around the

mean, while variability of the predominant component is small.
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3.2.2 Grain Size Distribution of Sediments

The sediments at the Weeks Island site were distinctly sandier
(>70% sand) than those at the West Hackberry site (<40% sand)

(Table 5). Ternary textural diagrams (Shepard, 1934) of the sediment
characteristics (Figure 6) show that the sediments at Weeks Island
were consistently sand or silty sand. In contrast, sediments at West
Hackberry showed greater variability ranging from clay to sandy mud
(sand=gilt=-clay).

Descriptions of the sediment characteristics at West Hackberry,
based on the pooled samples, are shown in Figure 7. At West Hackberry,
the innermost stations (6, 7, 8, and 11) consistently showed pre-
dominantly clay or silty clay characteristics and conta;ned less than
15% sand inA all seasons. The sand percentage was larger at all other
stations. In general, the sand percentage increaszed moving south and
west of the shallower, near-shore stations (Figur< 8). The southern
stations (9 and 10) were generally sandy mud (sand-silt-clay), although
Station 10 showed silty-clay characteristics in s;ring. The western-
gost (2 and 5) and two southern stations (9 and 10) contained 15-45%
sand during all seasons except winter when station 5 had only 7% éand.
The easternmost station (l4) contained 16;40% sand in all seasons
except winter when the sand percentage was about 3%.

The Weeks Island site was consistently silty sand during summer
and fall except for Station 14 which was predominantly sand (Figure 9).
During winter, however, the silt component was lower at all stationé
except Station 8, and the sediments fell in the sand category. In

spring, the silt component was reestablished at all stations 2xcept
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AVERAGE SAND,

SILT,

TABLE 5

AND CLAY PERCENTAGES IN SURFICIAL

SEDIMENTS AT THE WEST HACKBERRY AND WEEKS ISLAND SITES?

% SAND % SILT % CLAY
WEST WEEKS WEST WEEKS WEST WEEKS
HACKBERRY ISLAND HACKBERRY | ISLAND HACKBERRY ISLAND
Cruise 01 19.9 79.3 40.5 18.9 _ 39.6 6.0
(0-30.3) (76.1-82.5) (28.1-52.9) (16.9-21.9) (20.0-59.,2) {5.4-6.6)
(0.54) (0.11) (0.38) (0.31) (0.46) (0.24)
Cruise 02 18.7 73.4 23.6 21.2 57.7 5.4
(9.3-28.1) (70.6-76.2) (10.2-37.0) (18.2-24.2) (44.3-71.1) (5.2-5.6)
(0.54) (0,12) (0.57) (0.26) {(0.39) (0.11)
Cruise 03 11.7 76.0 23.8 16.7 64.5 7.1
(0-25.7) (67.4-84.6) (13.8-33.8) (13.7-19.7) {33.9-95.1) (2.5-11.7)
(1.04) (0.19) (0.47) (0.30) (0.50) (0.65)
Cruise 04 13.4 79.0 27.7 16.5 58.9 4.5
{2.8-24.0) (75.8-82.2) L (27.1-28.3) (14.1-18.9) (52.7-65.1) (3.5-4.5)
(0.72) {0.11) {0.10) (0.27) (0.20) {(0.34)

Mean, 95% confidence interval, and coefficient of variation.

All data were transformed

using an arcsine transformation (8 = arsine ./P) for calculation of confidence intervals and

coefficients of variation.
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Figure 6. Termary texturaf diagrams for surficial sediments at the West Hackberry
and Weeks isiand sites.

A-Summer; B-Fall; C-Winter: D-Spring.
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S5, 8, and ll. The sand content of the sediments was spatially
coherent, tending to decresase away from the shoal area in every
season {Figure 10). This distribution was essentially the inverse
of that observed for organic carben.

Results of the statistical analysis of the sand fraction at
the Weeks Island siﬁ; showed that the sediments were well or very
well sorted at all stations during the summer, fall, and spring
cruises. In the winter, however, the sand fraction was only
moderately well sorted. The sand fraction was nearly symmetrical
in all seasons with predominant modes ranging from 3.25-3.75 4.

At West Hackberry, the sand fraction was moderately or
moderately well sorted during all seasons. Distributions were
broad and multi-modal during the first three cruises. In ﬁhe
spring, the predominant mode, at étaﬁions where the sand function

was detectable, was from 3.75-4.0 &, and greater than 70% of the

sand was in that interval.

3.2.3 Distributions and Concentrations of Organic Carbon

The concentrations and distributions of total organic carbon
were determined at nine stations during four seasons at both the West
Hackberry and Weeks Island brine disposal sites. These data are
summarized in Table 6. Raw data are presented in Appendix A. The
average organic carbon levels at West Hackberry were roughly twice
those determined at Weeks Island. There was little seasonal variation
in the average levels at either site, ranging from 11.99-13.84 mg/g
at West Hackberry and from 5.33-7.87 mg/g at Weeks Island, although at
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TABLE 6

AVERAGE SEASONAL CONCENTRATIONS OF ORGANIC CAREON IN
SURFICIAL SEDIMENT AT WEST HACKBERRY AND WEEKS ISLAND SITES

CONCENTRATION (mg/qg)@

SAMPLING
SEASON WEST HACKBERRY WEEKS ISLAND

Summer 1978 13.72 6.53
Fall 1978 ~ 13.84 7.87
(Cruise 02) {9.04-18.64) (5.09~10.653)
Winter 1979 11.99 5.33
{Cruise 03) (5.75-18.23) (1.08~9.863)
Spring 1979 12.26 6.52
(Cruise 04) (7.58=-16.94) (1.88-11.16)

3Mean and 95% confidence interval.
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both sites, the organic carbon levels tended to be lowest during
winter when suspended sediments reached their highest levels.

This may have resulted from resuspension of organic-rich clays and
silts, thus decreasing the carbon content of the sediments.

The spatial distribution of organic carbon is shown in Figure
1l for the West Hackberry site and in Figure 12 for Weeks Island.
At West Hackberry, the concentrations generally were highest at
th near shore stations and decreased moving offshore (north-south
gradient). Distributions were generally the inverse of the sand
distribution. Levels shoreward of the 30' contour ranged from
‘6—12 mg/g.

Distributions at Weeks Island were less systematic. During
summer, there was a slight increasing gradient (5-8 mg/g) in a
northeast-to-southwest direction, but this was not evident during
either fall or winter. In the spring, thé values again appeared
to increase to the west and southwest.

The distribﬁt;ons reflected here were, as expected, related
to the grain size of the sediments. Finer'grained sediments at
West Hackberry had higher carbon contents than those at Weeks
Island. This is reflected in Figure 13 which shows a significant
correlation (r > 0.47 for n = 18 is significant at the 95% confi-
dence level) between total organic: carbon content and grain size
(represent;d in this case by sand percentage of the sediment). As
the percentage of sand increases (percentage of fines decreases),
the amount of organic carbon decreases. This is consistent with
results of previous investigations (DOE, 1978).
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4. CONCLUSION

The sedimentary geclogy of the coastal region is influenced by
complex interactions between a number of biological, physical, and
chemical processes. Establishment of baseline conditions must neces-
sarily be an exhaustive task, considering those variables likely %o be
of major importance and conducting well-designed‘sampliﬁg programs to
determine the predcminant mechanisms and processes controlling the
observed‘distributions. While the primary role of this program is
descriptive in nature, that is, to determine major sedimentary charac-
teristics of the two brine disposal sites, the data provide some
insight into processes which may influence the geochemistry of the
region.

The results éescribed in the preceding section demonstrated that
there are-significant differences in the sedimentary characteristics of
the West Hackberry and Weeks Island sites. In general, sediments at
West ﬁackberry are finer (<40% sand) and cbntain roughly twice as much
TOC as the Weeks Island site. While measurements of the concentration
and size distribution of the suspended sediments show similar patterns
at each site, the depositional patterns suggest that the ambient
hydraulic regimes controlling sediment deposition are quite different.
The West Haékberry Site appears to be a net depositional area while the
sediments at Weeks Island are apparently reworked so that most of the
fines are transported away from the immediates area of the disposal |

site. Plots of grain size versus TOC show a significant correlation,
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which suggests that the two sites are in the same sedimentary province
with TOC content being controlled by grain size and depositional
characteristics of thé site, rather than different source regions with
sedimentary material of varying composition. The enrichment of TOC at
West Hackberry is a natural geochemical prccess‘resulting from the
accumulation of fine-~grained materials in a low energy enviromment,
while the relative depletion at Weeks Island results from reworking of
the sediments and loss of the organic-rich silt and clay fraction.
Plots of hydrocarbon concentration versus TOC ishown in Work Unit 3.2
report) and previous work (DOE, 1978) on correlation of sedimentary
trace metals with TOC and iron show similar patterns.

The nature of the depositional areas of the two sites may result
in another significant difference between the sediments. At West
Hackberzy, the sediments generally showed aﬁ anoxic layer near the
seawater/sediment interface and oxygen levels in the near-bottom layer
were less than 1 ml/l in summer (NOS, 1979). Reducing conditions were
not apparent at the Weeks Island site. Changes in the redox potential

of the sediments are of importance since many trace metals (for example,
Zn, Qu, Ag, Pb, Ni) will precipitaée as sulfides thereby enriching the
sediments, while other elements, such as manganese and iron, will be
solubilized in the pore waters and the diffusive flux to the bottom
water will increase. Injection of dense brines inte the bottom water
may prolong these anoxic conditions since the stabi;ity of the water.

column will be greatly increased.
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Effects of acute events such as storms are clearly diffitult
to evaluate because of the short time-scal of the phenomena and the
difficulty in obtaining samples. Data collected during this survey
were presumably representative of longer-term seasonal processes, but
may in fact have been significantly influenced by events of much
shorter time-scales. Water column data indicated an unusually high
suspended load in January 1979 at both West Hackberry and Weeks Island.
The predominant gradients were located in a northeast-to-southwest
direction (shallow~to-deep water), presumably in response to prevailing
wind-generated currents or run-off. Particle sizes in the water column
were silt-sized (mostly in the 6-10 U range) in contrast to the smaller,
clay-size particles which were prevalent in summer. At Weeks Island,
much of the silt component of the sediment was lost during this time,
apparently due to resuspensioﬁ and reworking of the boftbm sediments.
Similarly, the TSM distributigns in spring were markedly different from
those observed in the summer and fall.

Monitoring of future changes at the sites must consider the
seasonal variability of the system. The relationship between increased
suspended loads and transport of constitutents of interest (such as
trace metals or organic compounds) tc other regions must be established
to determine probable areas of maximum impact. Additicnal statistical
and correlationkanalyses of data generated by investigators from
. different work units should be performed to determine the most useful
quantitive measures for monitoring purposes. Based on these relation-

ships, refined sampling programs can be designed to better describe
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effects of events of short time scales. "Additicnally, the quantitative
relationships which are found to be useful for monitoring purposes
should be evaluated with regard to the magnitude of the changes which
are anticipated in order to ascertain that those changes will fall

outside the variability of the measurements.
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APPENDIX A

SEDIMENTOLOGICAL AND SUSPENDED SEDIMENT

DATA FROM TEXOMA/CAPLINE SURVEY

The appendix contains tabulations of all raw analytical data for
sediments and suspended particulate samples collected during the four
surveys conducted during this study. Alsc included are statistical-

computations that were made as part of the data analysis.

The sedimentological data consist of total organic carbon (TCC);
percent sand, silt, and clay; size distribution of the sand fraction
(1.0 ¢ (gravel) to 4.0 ¢ (sand) in 1/4 ¢ increments; and statistical
analyses (median 4, mean ¢, standard deviation, skewness, and kurtosis).
Suspen&ed particulate data consist of total suspended matter; number
of particles/pl; size distribution of suspended particles from 1.0-40.3
(Cruise 01 was determined over the range of 0.79=25.4 y); and statis-
tical analyses (median and mean particle diameter, mode, standard
deviaticn, and skewness). Only mean particle diameter was computed for

Cruise 01.
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TALLE )

SEDIMENTOLOGICAL DATA FHOM CRUISE 01 - TEXOMA/CAPLINE SURVEY

SIZE DISTRIBUTION ¢ OF SAND FRACILON (% RETAINED BY SCREEN MESH OF GIVEN ¢ SIZE)

STA-
TION SAMPLE  10C L . Y . HEDTAN  MEAN

SiTEd ) TYPED  (my/y) SAWD BTLT CLAY 4.0 3.75 3.50 3.25 3.60 2,75 2.50 2.25 2.00 1.75 1.50 1.25 1.00 4 ¢ ac gy
A 02 pooled 17.} 41.9  36.3 22.0 9.1 16.6 1.6 12.8 18.4 9.3 6.8 5.8 4.2 2.} 1.3 0.47 0.18 3.03 2.98 0.66 -0.08
A 05 pooled 13.0 26.6 65.3 8.1 7.1 14.6 10.3 10.1 16.2 12.7 10.8 9.0 3.6 2.6 1.9 0.55 0.27 2.868 2.90 0.69 -0.03
A 06 Pooled 16.2  0.84 1.19 98.0 26.2 27.2 7.8 3.9 5.8 5.8 5. 5.8 6.8 3.9 097 0.0 0.0 3.52 2.86 0.67 -0.99
A 07 Poulad 15.7 1.6  57.1 41.3 10.4 19.0 132.3 6.6 5.7 0.95 7.6 7.6 7.7 90 9.5 3.6 0.0 2.93 2.62 1.64 -0.20
A 0B  Pooled 13.8 13.2 39,5 47.3 10.8 18.7 14.6 18.2 9.6 6.3 7.6 8.2 7.4 3.0 2.0 1.4 0.32 3.1y 2.67 0.8} -0.30
A 09 pooled 10.9 23.7 33.1 37.2 18.8 22.7 10.4 9.2 11.6 7.6 5.9 $.2 4.0 2.1 1.6 0.2) 0.63 3.29 3.66 06.71 -0.33
A 10 Pooled 31.2 22,7 27.4 49.9 16.3 22.% WM.7 7.0 4.2 6.1 6.6 5.5 4.9 3.0 Y8 0.3% 0.31 3.39 3.02 0.75 -0.50
A 11 Pooled 15.8 5.8 64.4 29.8 29.4 31.2 8.6 6.0 3.6 5.5 3.1 2.6 2.8 2.3 2.5 )1 ).l 370 3.69 6.3 -0.09
A 14 rpouled 9.8 43.6  34.2 22,8 7.1 12,5 13.6 15.2 17.3 10.3 9.5 8.0 3.5 l.1  0.86 0.30 0.59 3.40 2.9 0.63 -0.75

.

B 02 pocled 7.5 8.9 15.4 5.7 6.0 24.1 59.5 7.5 0.97 0.19 0.34 0.38 0.34 0.23 0.26 0.27 ©0.03 3.43 3.45 0.1 0©.)2
8 05 Pooled 7.4  64.1 26.9 9.8 7.7 15.8 50.2 22.3 }.6 0.44 0.40 0.40 0.36 0.27 0.25 0.18 0.12 3.02 3.19 0.22 0.07
B 06 Pooled 5.6 ©84.9 1L.0 4.1 6.0 17.9 43.2 20,7 3.2 0.32 2.2 2.4 1.4 0.94 0.85 0.3) 06.66 3.35 3.32 0.27 -0.13
B 07 pooled 6.6 US.7 11.2 3.1 5.2 17.3 46.) 26.6 1.8 0.2 0.49 0.69 0.39 0.21 0.22 0.13 0.55 3.5 3.36 ©.22 0.02
B 08 Pooled 8.2 70.9 20.) 9.0 7.6 20.7 49.4 14.6 1.8 0.46 1.5 1.2 0.69 0.48 0.54 0.71 0.05 3.40 3.40 0.23 0.0
B 09 Pooled 6.0 5.1  17.3 7.6 9.7 21.2 42.2 14.8 5.4 1.6 1.l 14 0.74 0.50 0.45 0.37 0.29 3.39 3.37 0.29 -0.07
B 10 Pooled 6.2 B80.8 18.) 8.6 9.2 20.5 368.2 12.4 17.8 2.0 3.6 3.0 1.7 1.1 0.98 1.3 0.60 3.37 3.27 0.39 -0.27
B 11 Pooled 6.4 77.3  18.4 4.3 8.8 30.9 46.3 8.8 2.1 0.56 0.54 0.58 0.47 6.24 0.41 0.12 0.27 3.45 1.48 0.2} 0.12
B 14 rooled 4.9 96.2 1.3 2.5 2.7 1.1 36.4 22.2 6.4 1.7 4.3 6.1 3.6 L8 1.7 0.76 3.25 2.89 0.59 -0.6)

1.3

254iLe A = West Hackberry, Site B = Weeks Island.

bpooled samples vere composited by taking subsamples from cach of four Vaa Veca grabs

©
u'

Tuclusive Graphic Standard Deviation

dﬁkl = Inclusive Graphlc Skewness

€K; = Graphlc Kurtosls

and combining them to form one sample.

0.90
0.a3
0.92
0.60
6.70
0.a45
0.83
)}.00
6.86

1.29
.28
2. 1)
1.14
1.97
1.54
1.74
124
1.62
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TADBLE 2
SUSPENDED SEDIMENT UDATA FROM CRULISE O) - TEXOMA/CAPLINE SURVEY

SIZE DISTRIBUTION ()} OF SUSPENDED PARTICLES (% OF SUSPENDED PARTICLES IN GIVEN SIZE RANGE)

TOTAL MEDIAN

SUA- SUSPENDED PARTICLE NUMBER oF
TION DEPTI  MATTER  DIAMETER 0.794~ 1.00- V.26- 1.59- 2.00- 2.52- 3.17- 4.00- 5.04- 6.35- 6.00- 10.06- 12.7- 16.0- 20.2- PARTICLES
s1rRa ' {w) (mg/1)P t 1.00 1.26  1.59 2.00 2,52 3.17 4.00 5.04 6.35 8.00 1o.e0 12.7 16.0  20.2  25.4 PER m)€
A 02 3.05 1.08 45.7 27.6 6.7 2.4 1.2 1.7 ¥.s 1.9 1.9 2.4 0.9% 2.3 1.9 1.7 <1 54,600
A 05 4.30 0.98 60.0 32.0 3.5 1.0 0.5 <0.5 <0.5 <0.5 <0.5 1.6 0.5 1.0 1.0 <0.5 <0.5 415,602
A 06 3.90 1.8 22.0 47.0  28.5 2.0 0.5 <0.5 <0.5 <0.5 <6.5 <B.5 <0.5 0.5 W.5 <0.5 <0.5 1,295,668
A 07 3.71 .2 16.0 43.0 .0 4.4 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <6.5 1,318,732
A 08 3.48 1.24 17.0 42.0  35.5 4.5 0.5 <0.5 <b.5 <0.5 <D.5 <0.5 <0.5 <0.5 0.5  <0.5  <0.5 2,239,692
A 09 3.87 1.40 8.0 26.0  40.0  16.0 1.0 <w.5 0.5 1.0 1.0 1.5 2.0 2.0 6.5 0.0 1.0 1,008,690
A 10 2.26 8.4 <8.5 6.5 6.5 2.8 2.0 1.7 1.9 1.9 6.5 20.5 MN.2 13.0 2.8 9.3 «<u0.5 1,207,026
A i 2.90 1.2 21.0 6.0 29.0 2.0 0.5 <0.5 <0.5 <0.5 <0.5 0.5 <0.§ 6.5 0.5  <0.5 <0.5 25,576
A 14 3.682 10.5 - - - 3.9 1.0 1.5 2.0 3.4 6.4 0.8 17.6 22.0 13.7 7.8 3.4 1,204,960
B 02 3.70 1.2 19.0 5.0 27.0 3.2 1.8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 <0.5 <0.5 1,981,670
» 65 2.18 k.33 9.7 30,0 44.4  12.5 1.0 1.0 <0.5 "<0.5 <0.5 <0.5 0.5 0.5 9.5  <0.5 8.5 1,312,600
B [T 3.62 1.1) 28.0 44.0  18.0 3.8 2.0 1.0 <0.5 <0,5 <0.5 <0.5 1.0 0.5 0.5 <0.5 <0.5 1,089,180
6 07 2.20 1.25 16.0 44.5  35.0 3.5 0.5 <8.5 <0.5 <G.5 <6.5 <0.5 <4.5 0.5 W.5  W.5 0.5 1,678,564
n 08 3.50 1.12 37.8 25.0 7.4 4.4 1.9 3.7 2.8 2.8 2.8 2.8 2.0 2.0 1.0 6.5 0.5 457,594
M 09 1.u8 1.08 45.0 25.0 6.6 3.8 2.0 1.9 1.4 1.4 1.4 1.0 1.0 1.9 1.2 <0.5 5.5 04,436
b 10 2.15 1.2 35.0 4.0 5.7 2.7 1.9 1.7 1.0 1.0 1.0 1.4 1.4 1.9 1.9 1.9 <0.5 1,358,006
" 1 2.32 1.14 33.0 al.0 8.6 2.9 1.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.9 2.9 1,507,437
B 14 2.1} 117 24.0 6.0 20.5. 2.8 1.0 2.0 0.5 <06.5 <0.5 <D.5 <0.5 0.5 0.5  <0.5  <0.5 1,095,444

3Site A = West Mackberry, Site B = Woeks Island. .

bestat suspended watter was determined gravimatedcally by flltratlon through pre-welyhed 0.45 y mildipore filters.

Ctumber of parcicles/ml was determined uskng a Coulter Counter. - ‘
Ynin stze vange was not analyzed due to instrument malfunction.



TABLE 3
SEDIMENTOLOG ECAL, DATA FROM CRUISE 02 -~ TEXOMA/CAPLINE SURVEY

SIZE DISTRIBUTION g OF SAND FRACTION (A RETAINED BY BCREEN MESH OF GIVEN ¢ SI2E)

STA-
TION SAMPLE  10C ‘ . ) MEDIAN  MEAN
sirea 8 1veEP  (mg/g) SAND  BILT  CLAY 4.0 3.75  3.50  3.25 3.00 2.75 2.50 2.25 2.00 1.75 1.50 1.25 1.00 ¢ # o€ skt oxge

02 pPooled 15.5 36.8 34.8 28.4 0.78 2.1 10.7 9.7 16.7 10.5 8.4 8.6 6.5 2.1 4.3 2.0 0.0 2.45 2.79 0.77 -0.08 0.88

02 Rep. 1 £ 47.7- 20.8 32.1 4.2 14.2 10.4 12.5 16.0 12.7 9.8 9.3 6.9 2.8 1.3 0.20 0.02 2.7 2.93 0.70 -0.04 0.42
a2 Rep. 2 £ 29.0 35.5 35.0 6.0 16.6 1.6 13.0 16.1 10.4 7.8 7.4 5.3 2.3 0.66 0.42 0.08 3.00 2.86 0.68 -0.30 0.82
02 Rep. 3 £ 43.0 28.6 28.4 3.0 l8.6 9.8 1.3 15.0 13.}) 9.2 9.1 5.8 2.7 1.6 0.04 0.03 2,68 2.91 0.720 -6.04 0.4
G2 kop. 4 € 33.7 38.9 27.4 6.3 18.5 16.9 11.8 14.6 12.4 8.4 8.2 5.2 2.2 3.1 0.26 0.07 2.96 2.79 0.69 -0.07 0.uv0

05 Pouled 13.9 16.4 2.4 8.2 4.3 137 8.6 9.3 15.9 16:8 10.6 9.7 5.8 2.9 1.8° 0.25 0.06 2.29 2.85%5 8.70 0.09 0.96
06 rooled 16.3 0.2 2.8 97.2 40.0 0.0 l6.0 0.0 15.0 0.0 10.0 0.0 15.0 6.0 0.0 6.0 0.¢ J.00 2.68 0.93 -0.34 0.9
[} pPooled i18.0 1.3 1.0 9a8.1 72.1 a.6 7.6 e.¢ 7.1 0.0 5.2 8.0 7.1 0.0 0.9 0.0 0.0 3.57 3.22 0.47 -0.76 2.6%
a8 Pooied 1.7 0.8 36.7 54.5 23.1 0.0 19.1 0.0 35.7 0.0 15.8 0.0 5.5 8.0 6.83 0.0 0.0 2.90 2.95 6.60 0.08 0.0

oy wp. 1 [ 15.6 36.0 46.4 28.5 6.¢ 22.0 0.0 133.5 0.9 12.1 6.0 4.4 0.0 0.34 0.0 0.23 3.02 31.03 0.%5 6.4l 0.8}
oy ep. 2 [ 4 24.6 27.8 47.6 2.6 16.6 10.9 9.7 6.1 15.2 9.7 9.1 5.5 2.4 1.6 0.30 0.22 2.85 2.46 0.68 0.61 0.82
[T} hep. 3 3 7.4 H.5 $4.2 19.3 0.0 17.1 0.0 35.3 6.0 19.5 0.0 8.) 0.0 0.66 0.0 0.0 2.82 2.68 0.65 V.09 0.42
8 Rep. 4 [ 3 22.0 24.6 52.6 2.3 15.6 9.7 16.8 17.2 15.) 8.5 8.4 5.0 3.4 3.4 8.19 0.13 2.%8 2,82 0.70 0.34 0.91

09 Pooled i),
10 Pooled 14.
1 Pooled 12,
14 Pooled 1.

29.9 8.8 51.3 7.3 13.6 1.0 8.8 14.1 12.7 1.4 10.8 7.7 4.1 2.3 0.34 0.17 2.77 2.81 0.4 0.6 ©.79
30.4 23.2 46.4 7.1 29.3 12.0 7.6 9.2 2.0 6.9 7.5 5.4 3.1 2.3 0.30 0.25% 3.20 2.9 .75 -0.48 0.77
14.% 39.3 46.6 26.7 0.6 23.4 0.0 34.4 0.0 12.7 0.0 4.1 6.0 .53 0.0 6.21 2.98 3.0} 0.5 0.05 0.8
0.3 53.3 16.4 4.9 23.0 19.3 22.8 16.7 7.0 l.é 1.3 ¢.55 6.37 6.28 6¢.03 0.0 3.22 3.22 0.39 -0.00 0.8

E A A A A B At - - I A A B
& N W oW

14 Rep. 1 £ 3.l n.4q 29.5 4.4 24.6 20.5 28.3 18.9 8.0 k.7 0.66 0.15 0.072 06.07 0.04 0.0 3.27 3.25 0.36 -0.08 .79
14 Rep. 2 3 P 3.2 35.5 34.3 4.} 25.4 21.2 2v.6 20.0 5.1 1.} 0.59 ¢.59 0.05 0.0 0.0 0.0 3.22 3.18 0.39 -0.07 v.40
14 Rep. 3 i 26.2 44.0 25.7 3.9 21.5 21.4 22.4 16.9 5.0 8.1 0.37 a.31 0.12 0.6 0.06 0.0 3.30 3.2) 0.4 -0.l0 0.4
14 Rep. 4 £ 22.6 42.3 35.2 8.6 26.4 17.6 20.0 14.3 3.8 1.3 1.0 6.7 0.37 0.33 0.04 0.04 3.22 3.22 0.39 -0.16 .23

85ite A = West Hackberry, Site B = Wecks island.

bpooled samples were composited by taking subsamples from each of four Van Vean yrabs and combining them to form ane sample; Replicatas (abbreviated
"Rep.”) were separate subsamples taken from each Van Veen grab,

Cug = Inclusive Graphlc Standard peviation

dsk‘ = Inclusive Graphic Skewaens.

©€Kg = Graphlc Kurtoslis.

fﬁnalyulu not complete duae to loss of sample during laboractory processing.

9average valus computed from repllcate analyses.
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TABLE 3 (CONT.)

SEDIMENTOLUGICAL UATA FROM CRUISE 02 - TEXOMA/CAPLINE SURVEX

SIZE DISTRIGUTION # OF SAND FHRACTION
€% RETAINED BY SCREEN MESH OF GIVEN ¢4 S12E)

SThA-
TION  SAMPLE TFOC A 1) A ) HEDIAN MEAN
SITE & pypEb (my/g) SAND  SILT  CLAY 4.0 3.75 3.50 3.2% 3.00 2.75 2.50 2.2% 2.00 .75 1.5 1.25 1.ue ¢ o (Thl Skld K
B 02 Pooled  10.6 73.2 19.8 7.0 6.2 19.4 8§5.5 14.5 1.1 0.48 0.44 0.56 0.66 0.53 0.)8 0.22 ©Oo.0 3.39 3.40 0.1 0.06 1.3
n 02 Rep. 1 € 5.3 20.2 4.5 2.4 19.4 26.9 45.1 2.4 0.40 0.52 0.6) 0.86 0.68 0.49 0.)6 0.03 3.25 3.33 0.2) 0.1} 0.9
[ 02 Rep. 2. £ 81.3 10.5 8.2 1.9 5.9 62.2 24.7 1.3 8.50 0.76 0.8 0.77 0.56 0.37 8.24 0.0} 3.32 3.30 0.} -0.17 1.57
8 02 Rep. 3. £ u2.8 12.8 4.4 0.47 1.2 2.4 68.9 2.8 0.20 0.55 0.97 0.88 0.49 0.34 0.15 0.0 347 3319 6.42  0.13 1.5)
B 02 Rep. 4. 4 60.2 28.3 .5 3.1 28.1 S$7.0 6.4 1.4 0.56 0.45 0.54 0.79 0.69 0.580 0.34 0.02 3.44 3.44 0.17 0.00 2.5
1 s Pooled 5.6 56.6 36.7 6.7 2.0 2.9 5.9 11.5 1.6 0.24 ©0.19 0.1 0.19 0.13 0.11 @.06 0.0} 3.4} 3.42 0.16 G.U6 .17
1} 06 Pooled a.7 84.7 i1.0 4.3  0.10 0.20 8.0 29.7 59.} 10.4 0.44 0.79 0.63 0.36 0.14 0.06 v.0 2.95 2.92 0.25 -0.12 0.80
B a7 fuoled 7.6 81.2 14.0 4.9 1.2 5.1 10.2 7.5 5.5 0.70 0.38 0.44 0.46 0.18 0.12 0.06 0.02 13.15 3.15 0.10 e.00 1.8)
1] 08 Pucled 7.6 67.3 28.4 4.3 4.1 13.7 68.6 9.4 0.64 0.5 0.47 0.43 0.43 0.4} 0.38 0.24 0.0 3.39 3.40 0.1} 0.08 1).5Y
B (1] Rep. 1 [4 50.6 40.7 8.6 $.2 20.} 60.) 9.3 1.6 0.68 0.64° 0.60 0.60 0.64 0.64 0.04 0.0 3.4 3.4 0.7 0.09 J.60
B (1] flep. 2 £ €8.7 25.7 5.5 3.9 13.3 68.6 9.4 2.2 0.45 0.39 0.39 0.34 0.32 0.42 0.24 0.0 3.39 3.39 0.13 6.00 2.05
8 08 Rep. 3 [4 66.3 27.9 5.8 4.6 22.1 56.9 11.2 1.4 0.4 0.27 0.32 0.30 0.33 0.30 0.9 0.9 3.40 3.42 0.16 0.30 .42
8 08 Rep. 4 £ 1.3 18.6 4.1 2.0 10.6 63.} 16.4 2.2 0.45 1.0 2.2 0.92 0.45 0.16 0.0 0.0 3.34 3.32 6.17 -0.15 2.14
o 09 Pooled 7.5 66.9 27.6 5.4 ].0. jo.¢ 49.0 5.4 2.8 0.95 0.20 0.22 0.16 0.10 0.08 0.05 0.0 3.47 3.47 0.17 -0.6) 1.25
B 10 bPoaled 7.9 67.4 25.6 6.9 0.90 9.6 64.4 18.7 3.3 1.7 0.63 0.3) 0.13 0.}8 0.08 0.064 0.0 3.59 3.% .16 -0.19 1.5
B 1l Pooled 8.6 74.6 20.6 4.6 0.49 13.1 66.4 17.4 1.0 2.20 0.13 0.20 6.3} 0.17 6.16 0.06 0.0} 13.20 3.36 0.}3 -~0.08 ).25
[ 14 fooled 6.7 89.} 6.8 4.0 0.94 4.6 13.9 59.5 2.6 3.6 2.1 2.5 .4 0.75 0.69 0.37 0.1} 3.12 23.04 0.2} -0.349 2.70
[} 14 Rep. 1 [4 93.0 4.3 2.6 1.8 8.3 15.3 56.9 7.8 3.8 1.8 1.6 1.3 0.42 0.74 0.4 0v.0a 345 M6 0.22 64.05 2.34
[} 14 Rep. 2 [4 94.2 3.8 2.0 6.7 3.8 14.2 606.8 7.3 3.4 1.8 1.5 0.99 06.58 0.5} 0.28 0.09 13.15 3.1 0.17 6.00 2.4}
u 14 Rep. 3 [4 89.6 5.2 .1 1.2 7.6 55%.5 18.2 6.2 4.3 L.9 1.2 1.2 0.83 0.7V 0.% 0.0 3.3 3,20 0.25 -0.40 1.9%
u 1Y Rep. 4 £ 88.2 6.9 4.9 2.4 6.5 °27.4 49.4 8.0 3.3 4.0 1.0 0.64 0.39 0.36 0.27 0.64 3.20 3.22 0.20 v.to 1.51
A50te A = West Hackberry, Site B = Wecks Fsland.
bpooted sanples were composlted by taking subsamples from cach of four Van Veeu graba and combising them Lo forwm one sample;  fepllcates {oalbreviaked

“Rep.* were separate subsamples taken from each Van Veen grab,

“ayg = Inclusive Graphlc Standard beviation,

dskl = Incluslve Graphic Skewness.

€K = Graphlc Kurtoaia.

Fradtvidual yeplicates were analyzed for gratn size distribution only.



TABLE 4

SUSPENDED SEDIMENT DATA FROM CRUISE 02 - TEXOMA/CAPLINE SURVEY

SIZE DISTRIBUTION (14} OF SUSPENDED PARTICLES (% OF SUSPENDED PARTICLES N A GIVEN S1ZE RANGE)

TOTAL  MEDIAN
sTa- SUSPENDED  PARTICLE .

TION  DEPTI HATPER  DIAMETER 1.00- 1.26- 1.59- 2.00- 2.52- 3.17- 4.00~ 5.04- 6.35- 6.00- 10.08- 12.7- 16.0- 20.2- 25.4- 32.0-
SITED () (mg/1)b (n 1.26  1.59 2.06 2.52 3.)7 4.00 5.04 6.35 8.00 10.08 12.7 16.0  20.2  25.4  32.6  4u.3
A 02 5.2 4.60 0.0 4.6 3.7 3.7 4.6 6.5 10.2 12.0 12.0 3.0 1. 9.3 2.8 1.9 6.0 4.6
A 05 3.8 4.74 0.0 24.5 10.4 4.7 5.7 6.6 8.5 8.5 10.4 8.5 4.7 3.8 1.9 1.9 o0.u 0.0
A 06 4.0 6.66 0.0 4.7 5.6 6.5 6.4 Ju.3 12.} 12,0 1.2 6.4 7.9 3.7 2.6 3.7 0.0 2.8
A 07 2.6 9.56 0.0 3.6 2.7 3.6 5.5 6.4 9.1  10.9° 10.9 1).8 10.9 10.0 6.4 4.5 3.6 0.0
A i 1.5 4.74 0.0 26.9 10.2 3.7 4.6 6.5 8.3 9.3 9.3 7.4 5.6 3.7 2.6 0.0 1.9 0.0
A 09 3.4 6.54 0.0 19.2 5.8 4.8 5.8 5.8 1.7 8.7 9.6 1.5 a.7? 8.7 3.8 0.0 0.0 0.0
A o 2.9 4.65 6.0 33.9 8.1 2.8 2.8 3.7 4.6 6.4 7.3 8.3 1.0 9.2 1.6 0.0 6.0 0.0
A i 1.9 8.19 0.0 6.4 4.5 4.5 5.5 7.3 10.0 10.9 10.0 10:0 9.1 10.0 7.3 2.7 1. 0.0
A 14 1.7 8.60 0.0 4.6 2.7 3.7 4.6 6.5 10.2 12.6 12.0 13.0 1.1 9.3 2.8 1.9 0.0 4.6
b 02 2.6 1.1 6.0 3.6 2.7 2.7 3.6 4.5 2.2 9.9 10.80 12.6 12.6 12.6  11.7 5.4 0.0 0.0
B U5 2.8 12.83 0.0 2.9 1.8 1.8 1.8 3.6 6.3 7.2 12.6 WM.7 12.6 14.4 16,8 @a.l 4“5 .0
B 06 6.4 8.97 0.0 3.6 1.6 3.6 4.5 7.3 10.0 10.9 13.6 11.8 10.0 6.2 5.5 7.3 0.0 0.0
B 07 2.9 16.76 6.0 1.9 8.9 0.9 1.9 2.8 1.7 4.7 6.5 7.5 9.3 5.6 15.9  17.8 .2 0.0
e og 2.6 14.64 0.0 6.9 6.9 0.9 2.7 4.5 6.4 8.2 9.1 10.0 10.9 10.0 8.2 0.0 10.9 6.3
8 09 3.0 10.00 0.0 1.8 0.7 2.7 3.6 5.5 6.2 10.9 14.5 0.9 13.6 14:5 7.3 3.6 6.0 0.0
8 10 1.5 11.47 0.0 1.8 1.8 1.8 2.0 1.6 7.3 10.1 1.9 14.7 1.9 1422 9.2 1.0 5.9 6.0
n‘;'; n 2.5 1.9 0.0 1.8 1.8 1.0 2.7 4.5 6.4 100 12.7 16.4 14.5 10.0 6.2 5.5 3.6 0.0
d 14 2.1 12.03 0.0 1.8 1.8 1.4 2.1 4.5 6.3 9.0 1.7 9.9 12.6 1.7 kLT 7.2 7.2 0.0

A5ite A = West Hackbervy, Site B = woeks Is)and.
bparal suspended matber was determined graviwetrically by fileration through pre-welyhed, 0.45 uMldlipore filters.
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TABLE 4 (COWT.)

T0TAL HEDIAN T NUMBER MEAN
STA- HUSPERDED PARTICIE oF PARYICLE !
TION HEPTH MATTER DIAMETER PARTICLES DIAMETER STAMIDARD SKEW~
SITE® # ) (mg/1)P (wi PER w)© tm) MODE  DEVIATION  NESS

A 02 5.2 8.00 32,600 9.99 10.08 8.4 2.18
A 0s 3.8 4.74 218,708 5.89 1.59 $.15 1.68
A 06 4.0 6.66 72.307 8.1 6.35 7.73 2.39
A 07 2.6 9.56 31,485 10.42 10.08 7.37 1.18
A o4 3.5 4.74 . 163,995 6.11 1.59 5.86 2.14
A 09 3.4 6.54 40,116 7.69 1.59 5.24 0.8
A 10 2.9 4.65 106,551 6.3 1.59 5.29 0.6}
A n 1.7 8.19 . 36,169 9.27 6.35 6.77 1.16
A 14 1.7 8.80 32,640 9.99 10.08 8.4 2.18
A 02 2.6 1. 15,594 10.95 16.0 6.49 0.54
) 05 2.8 12.83 10,692 12.87 16.0 1.7 0.72
B "3 6.4 8.97 14,76} 9.68 8.0 6.53 1.00
B 07 2.9 18.26 ) 15,893 16.9 25.4 0.8 0.1
B 08 2.6 14.64 7,113 16.15 32.0 10.86 0.7%
8 09 3.0 10.08 9,294 10.29 16.0 5.8 0.66
) 10 1.5 11.47 8,356 11.76 16.0 7.31 1.3
B 1 2.5 .3 11,458 11.65 10.08 7.2 1.06
B 14 2.1 12.43 13,6087 1317 12.7 8.29 0.7

Asite A = West Mackberry, Site B = Weoks Island.

byoral suspended watter was determined gravimevrically by filtration through pre-weighed,
0.45 u Midlipore €idters.



TABLE S

SEDIMEHTOLOGICAL UATA FROM CRUISE 03 - TEXOMA/CAPLINE SURVEY

SIZE DISTRIBUTION ¢ OF SAND FRACTION (% RETAINED BY

SCREEN MESH OF GIVEN ¢ Sizk)

STA-
TION SAMPLE  70C . [} [} MEDIAN  MEAN

SILTES 8 Teeel  (mg/g) SAND  SILT  CLAY 4.0 3.75  3.50  3.25 300 2.75 2.50 2.25 2.00 }.75 1.50 1.25 1,00 ¢ ' a¢ sk ke
A 02  pouvled 9.1  38.62 37.00 24.37 }1.21 21.24 12.210 12.29 )4.55 8.27 6.9 6.8) 4.02 1.64 0.74 0.12 0.0 A5 .02 0.79 -0.47 0.7
A 05 Poaled 12.8 6.45 39.24 53.93 34.90 0.0 22,03 0.0 22.90 0.0 15.35 0.0 4.33 0.6 0.5 6.0 0.0 3.16 I.00 0.75 -0.20 0.74
A 06 - Pooled 15.3 0.6 17.20 82.80 0.0 0.0 0.0 0.0 0.0 G¢.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢ £ £ 1 £
A 07  Pooled  14.4 0.0 18.5) 8l.47 6.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.6 6.0 0.0 0.0 ¢ [ 3 3 £
A 08  Pooled  14.5 0.0 9.97 90.03 0.0 0.0 0.0 0.0 6.0 " 0.0 0.0 0.0 0.0 0.0 @.6 0.0 ov.0 ¢ £ £ £ £
A 49  Poaled 9.6 16.39 46.37  37.23 10.34 20.00 11.69 10.38 16.10 9.36 6.98 6.9) 4.34 2.26 1.17 0.37 0.09 3.12 2.989 0.4 -0.i8 U.4}
A 10 Pooled 6.4 26.97 39.97 33.05 13.4) 24.36 10.86 7.52 9.94 8.39 7.30 7.82 $.65 2.69 1.5 0.49 0.0 € £ € £ ¢
A 11 Pooled 14.8 0.0 1.6 98.39 0.6 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 3.2) 2.9 0.45 -0.32 0.75
A 14 Frooled 11.0  16.77 4.26 178.96 20.35 8.0 0.0 66.59 0.0 12.07 0.0 0.5) 0.0 0.23 0.23 0.¢ 0.0 3.30 3.32 0.%7 0.0) 1.u2
8 02  Ppooled 3.4 76.89 16.54 3.47 9.62 38.79 47.46 3.17 0.48 0.15 0.10 0.1p O0.08 0.08 0.07 0.05 6.0 3.5 13,53 0.5 0.05 0.93
I 05  Pooled 4.9 ©83.02 11.62 5.36 7.76 28.55 56.13 6.36 0.56 0.13 6.13 0.3} 0.}l ©0.09 0.04 6.66 0.0 3I.45 3I.49 0.58 0.06 1l.0a
B 06  Pooled 4.6 66.92 9.20 1.80 4.74 17.16 S1.21 21.10 3.13 1.04 0.42 0.52 0.44 0.18 0.07 0.0 0.0 3.37 3.37 0.5 0.u0 1.39
B 07 Pooled 3.7 92.35 6.53 1.96 3.90 14.47 54.2} 23.34 2.63 0.70 0.20 0.32 0.2} 0.0 ©0.04 0.04 0.0 23.35 3.35 0.56 0.00 1.25
Y 08 Povled 5.2 66.20 27.16 6.63 7.72 23.90 61.02 4.70 0.98 1.32 0.10 0.10 6.2 0.02 6.02 0.0 0.0 3.45 3.49 0.55 0.06 3.2/
B 09  Pocled 30.3  3W.72 36.72 132.56 6.80 20.55 47.79 21.45 2.52 0.685 0.32 0.25 0.12 0.05 0.05 0.05 0.0 3.138 3.42 0.5 0.07 ).uvy
[} 10 pooleq 4.9  77.26 14.12 @8.62 5.80 19.75 45.16 11.62 7.12 3.78 2.77 2.20 1.62 0.39 6.)9 @.18 0.04 3.37 3.27 0O.61 -¢.J6 1.4l
B 11 Pooled 7.0 681.80 16.4)  }.72 7.2) 29.7F 53.9F 6.46 0.69 0.12 0.15 0.02 0.)0 0.62 0.02. 0.0 0.0 3.44 3I.48 0.55 0.06 1.2}
u 14 pooled 3.6 86.55 11.49 1.60 S5.6) 24.56 46.12 15.21 6.16 1.39 0.39 0.33 0.0 0.1¢ 0.02 0.02 0.0 3.40 3.39 0.57 -0.02 1.51

A54te A = West Wackberry, Slte 8 = Weeks Island.

bpgoled aamples were compusited by taking subsamples from each of Eour
Cuy = Incluslve Graphlc Standacd peviation

dsky = gnclusive Graphle Skewness.

€K = Graphlc Kurtosis.

fcalculation could not be made due to absence of sand fraction.

Van Veen graba and combining

them Lo form oune sample.



SUSPENDED SEDIMENT DATA FRUM CRUISE 03 -

TALLE 6

TEXOMA/CAPLINE SURVEY

;

S1TEd

> > >y > > B ¥ >

=T T I S

SIZE DISTRIGUTION (§) OF SUSPENDED PARTICULATES (% OF SUSPENDED PARTICLES TN A GIVEN SIZE RANGE)

TOVAL HMEDIAN
sra- - BUSPENDED  PARTICLE
TION = DEPTH  MATYER DIAMETER  1.00- 1.26- 1.59- 2.60- 2.52~ 3.17- 4.00- 5.04- 6.35~ 0.00- 10.08- 12.7~ 16.0- 20.2- 25.4-
] (m) (mg/1)P (¥) }.26  1.59 2.00 2.52 3.17 4.00 5.04 6.35 8.00 ljo.08 12.7 16,0 20.2 25.4 32.0
02 5 1.73 6.22 0.0 9.0 3.7 5.2 8.2 10.4 14.9 149 0.4 1.5 5.2 5.2 2.2 1.5 0.0
0s 6 9.95 7.07 6.0 1.5 2.3 4.5 6.8 1.4 15.9 2.4 13.6 1.4 5.3 5.3 6 0.8 0.8
06 6 56.90 6.70 0.0 6.0 0.8 1.5 5.3 12,9 24.2 25.0 15.9 1.6 .8 2.3 0.6 0.0 0.0
07 s 75.43 7.18 0.0 6.0 0.8 1.5 4.6 10.7 20.6 23,7 6.8 9.9 5.3 3.1 2.3 0.8 @.0
08 5 46.32 8.29 0.0 0.0 0.8 0.8 2.3 6.9 14.6 21.5 22.3 16.9 8.5 3.0 1. 0.0 0.0
09 s 25.50 1.72 0.0 0.8 0.8 2.3 4.5 9.0 15.8 20.3 18.8 12.8 6.8 4.5 2 6.0 g.0
10 5 42.35 7.0} 0.0 0.0 0.8 2.3 6.2 12.3 19.2 20.¢ 14.6 10.0 6.9 4.6 . 0.8 0.0
1 4 58.72 7.15 0.0 0.6 0.8 1.5 3.8 10.8 20.8 25.4 20.0 0.8 3.4 15 0.8 0.0 0.0
14 5 52,72 6.17 0.0 0.6 0.8 2.3 7.0 17.8 25.6 19.4 10.9 7.0 3.9 2.3 1.6 0.8 0.8
02 4 14.60 7.00 0.0 0.7 2.2 3.7 6.7 1.2 7.2 8.1 15.7 9.7 6.0 4.5 1 1.5 6.0
05 3 13.43 7.a7 0.0 0.8 1.5 3.0 4.5 8.3 14.4 189 18.2 1.6 8.3 5.3 2 .8 0.0
06 5 51.69 6.70 0.0 6.0 0.8 2.3 5.3 137 22,1 22.0 14.5 8.4 5.3 1 1. 0.8 0.0
07 4 115.8 7.25 6.0 0.0 0.8 2.6 5.4 13.2 19.4 17.8 155 11.6 8.5 4.7 ). 0.0 0.0
08 4 17.07 6.71 0.0 1.5 3.0 4.5 7.6 12.1 172.4 17.4 2.9 9.1 6.1 4.5 2 6.0 0.4
09 7 - 5.8 0.0 2.3 5.3 7.6 12.1 14.4 144 129 9.6 6.8 5.3 3.0 .8 2.
10 s 6.46 5.26 0.0 3.8, 6.8 9.8 12.9 14.4 13.6 9.8 6.8 5.3 3.0 3.8 .3 1.5
n 4 15.74 6.51 6.0 2.2 3.7 5.2 7.4 M.9 1.8 20.0 156 8.} 3.7 3.0 1.5 0.0 6.0
14 4 39.63 5.57 0.0 6.8 2.3 8.3 11.5 20.6 23.7 16.8 4.4 4.6 2.3 2.3 0.8 0.0 0.

32.0-
40.3

1.5
0.0
6.0
0.0
0.0
0.4
u.0
0.0
0.0

0.7
0.0
0.0
0.0
0.4
0.0
3.0
0.0
0.0

Asjte A = West Hackberry, Site B = Wecks 1sland.

brotal suspended makter was determined gravimetrically by filiratlon through pre-welghed, 0.45 p Hillipore filters.

[



TABLE 6 (CONT.)

PUOTAL MEDIAN NUMBER HMEAN
STA~ SUSPENDED  PARTICLE o¥ PARTICLE
TION DEPTH  MATTER  DIAMETER PARTICKES DIAMETER STANDARD SKEW-
817 [] (w) {nq/h)b ) PER milc {ud MODE DEVIATION  NESS
A 02 [ 2.3 6.22 9} ,820 7.23 6.35 6.29 2.76
A 05 6 9.95 7.07 66,568 7.07 6.35 4.94 1.98
A 06 [ 56.90 6.70 239,566 6.70 6.35 2.95 1.74
A 0?7 5 75.43 7.18 258,218 7.18 6.35 3.47 1.95
A [ H 46.32 .29 101,793 .29 4.00 3.26 1.14
A 09 s 25.50 7.72 99,898 7.72 6.35 5.2 3.0
A 10 5 42.35 72.11 228,642 72.11 6.5 4.13 1.66
A 1]} 4 $6.72 7.45 199,018 7.18 6.35 2.482 1.53
A 14 s 52.72 6.17 102,451 6.17 5,04 4.32 2.94
B 02 4 14.60 7.08 68,209 7.08 6.35 5.1 2.82
B 05 3 13.43 7.87 66,161 7.87 6.35 4.19 1.36
B 6 5 51.69 6.78 239,150 6.78 6.35 3.7 2.04
[ 07 4 11s.8 7.25 138,221 7.25 5,04 3. 1.22
n ['T) 4 17.07 6.7 89, 760 6.7 6.35 5.42 2.93
8 09 7 - 5.8 107,285 5.8 $.04 5.82 2.4
[ 10 s 6.86 5.26 105,237 5.26 4.00 8.21 2.54
[ 11 4 15.74 6.51 132,458 6.51 6.35 3.82 1.5
B 14 q 19.83 5.57 277,195 5.57 5.04 3.02 3.5

Agite A = West Hackberry) Slte B = Weeks Island.

Bpotal auspended matter wan determined gravimetrically by filtracion through pre-welghed,
0.45 p Mildipore fl}ters.

Chumber of particles/nl were determined using a Coulter Counter.

“
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TABLE 7

SEDIMENTUIUGICAL DATA FROM CRUISE 04 - TEXOHA/CAPLINE SURVEY

SIZE DISTRIBUTION ¢ OF SAND FRACTION
% HETAINED BY SCREEN MESH OF GIVEN 4 SI2E)

-

SPTA- .
TION SAMPLE ‘tOC [y Y ) HEDIAN  MEAN
S17E2 # TeeED (mg/g) SMIY  SILT  CLAY 4.0 3.75  3.50 3.25 3.00 2.75 2.50 2.25 2.00 }.75 1.50 }.25 1.00 ¢ PR T

02 Pooled 12.0 42.39 26.80 3u.80 4.19 14.71 17.44 20.79 11.93 J)1.34 6.63 4.98 3.26 1.96 1.380 0.61 0.17 3.06 2.95 0.5 -0.19 l.v6e
02 Rep. 1 9.3 44.80 25.34 29.85 8.85 16.38 9.687 13.)6 16.10 10.33 8.25 B8.78 4.57 2.05 1.10 0.32 ¢.14 2.980 2.93 0.70 -0.47 0.9
02 kep. 2 8.6 45.76¢ 24.87 27.42 8.75 18.10 12.09 14.28 16.83 8.32 7.17 7.40 3.77 1.88 1.22 0.24 0.12 3.05 2.96 0.66 -0.14 0.84
02 Rep. 3 13.1 43.08 25.00 131.92 8.39 la.87 7.45 19.61 10.40 6.39 7.44 6.39 1.62 2.)3 0.71 0.20 0.0 3.07 2.99 0.64 -0.13 0.9)
02 Rep. 4 10.0 139.13 20.59 32.28 9.)7 15.33 10.57 134.1) 20.04 6.96 8.49 6.22 4.14 1.79 0.92 0.27 0.0 3.00 2.99 0.64 -0.02 0.46
as rooled 9.9 19.92 26.13 53.95 100.0 8.0 6.0 0.0 0.0 6.6 0.0 6.0 6.0 a.b 0.0 0.0 0.0 2.96 2.79 0.69 -0.07 o0.00
06 vooled 13.65/9 0.40 21.14 78.45 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.6 0.0 3.00 2.68 0.93 -0.)4 0U.60
07 Pooled 15.6 L.36 29.71 68.689 100.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 3.57 3.22 0.47 -0.76 2.65
(1] vooled 10.9- 4.89 32.66 62.46 100.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 a.0 6.0 0.0 0.0 2.90 2.95 0.60 0.08 0.80
(1] Rep. b 14.5 6.0 32.05 61.84 17.39 28.65 15.35 12.79 23.26 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 3.02 3.03 0.55 0.0 o0.01
08 Rep. 2 (F) 9.42 31.27 61.31 12,986 23.24 13.90 14.12 10.52 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 3.25 3.13) 0.54 0.22 0.9
[2}] Rep. 3 14.6 4.40 31.25 64.35% 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 10.0 2.82 2.88 0.65 0.09 0.42
0g Rep. 4 11.6 14.27 38.47 47.26 54.65 0.0 0.0 0.9 45.35 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 0.0 2.%8 2.62 0.0 0.34 0.9}
09 fooled 8.9 30.52 35.2) 34.3) 11.53 1lu.20 9.52 10.11 15.46 9.46 8.17 6.94 4.61 2.97 2.07 0.63 6.20 2.98 2.94 0.84 -0.05 0.8}
10 Pooled 2.2 17.04 27.06 55.90 16.27 23.55 10.1) 0.19 41.67 0.0 0.0 6.0 0.0 o.0 0.0 0.0 0.0 3.20 2.90 0.75 -0.40 0.77
i vooled 14.4 1.53 29.72 68.74 100.0 4.0 6.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 2.9 3.01L 0.56 0.05 o.79
14 Pooled 14.2 2.89 20.76 76.35 100.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 3.22 3,22 0.39 -0.0F o0.u8
14 fwp. 1+ 16.4 0.33 21.3% 76.32 100.0 0.0 6.¢ 0.0 6.0 6.0 8.0 0.0 0.0 0.0 0.0 6.0 0.0 3.27 3.25 0.36 -0.08 0.7
14 Rep. 2 15.9 0.59 20.693 706.72 160.0 0.0 0.0 0.0 0.0 4.0 0.0 0.0 6.0 0.0 0.0 6.0 0.0 3.22 3.06 0.39 -0.07 0.6
14 Rep. 3 17.8 0.682 20.01 79.186 100.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.30 3.23) 0.4) -0.10 0.9
14 Rep. 4 19.7 L6 29,75 67.07 Juu.0 v.0 4.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3,22 .22 0.39 -0.16 1.2)

L - A 2 A e - - I I I A

Asite A = West Backberry, Sita B = Weeks Isdaud.

bpooled samples were cowposited by taking subsamples from each of fouwr Van Veea grabs and combiuley them to form one sawpla; Replicates (abbieviated
“Hep.") were scparate subsawmples taken from each Van Veen grab.

Cay = Incluslive Graphlc Standard beviation

"sk‘ = Incluatve Geraphlc Skewness.

€K = Graphic Kurtosis.

fanal ysis aot complete dus to loss of sample durlng laboratory processing.
Yaverage value computed from yeplicate analyses.



TABLE 7 (cont.)

SIZE DISTRIOUTION # OF SAND FRACTION
(S RETAINED BY SCREEN MESH OF GIVEN ¢4 SiZ2E)

STA-
TION  SAMPLE 1OC LY \ ) MEDIAN  MEAN
SITE® ¥ TYPER (my/g)  SAND SILT  €laY 4.0 3.75 3.50 3.25 3.00 2.75 2.50 2.2% 2,00 }.75 1.50 1.2% 1.00 [ é 0,¢ Bk‘d [ 0

02 booled 8.5 72.24 19.76 8.00 9.44 19.60 4.09 65.08 0.62 0.24 0.22 0.22 0.46 0.33 0.13 0.04 0.02 3.20 3.386 0.5 0.0 0.7
02 Rep. ) 7.5 59.04 25.70 15.25 9.71 25.48 55.75 6.56 0.99 0.29 0.27 0.}9 0.12 0.10 0.04 0.04 0.04 3.45 3.49 0.19 6.24 ¥.07
02 ep. 2 7.9 92.15 2.0} 6.84 9.78 37.5% 44.M 6.64 0.71 0.19 0.13 0.5 0.09 0.06 0.04 0.02 0.02 3.49 3.51 0.19 0.1} }.04
02 Rep. 3 4.1 24.70 15.% 9.40 23.60 30.08 139.54 6.47 1.60 0.08 0.14 0.12 0.08 0.08 0.06 0.04 0.04 3.52 3.55 0.2) .13 0.682
02 Rep. 4 4.1 81.93 14.0)3 4.04 7.9% 43.0) 42.40 4.99 0.92 0.16 0.11 Q.08 0.00 0.066 0.06 0.05 0.03 3.5 3.50 0.}7? 6.u3 0.97
05 vooled 4.2 w86.70 110.90 2.40 $5.70 31.35 45.93 12.79 2.44 0.46 0.46 0.38 0.17 0.17 0.08 0.04 0.02 13.4% 231.45 0.20 0.00 0.}12
ue Pooled 9.7 86.33 9.52 4.16 3.5) 9.02 4.386 76.13 4.72 0.74 0.43 0.41 0.25 0.le¢ 0.18 0.06 0.04 23.15 3I.l4 0.20 0.20 2.)4
07 Pooled 8.7 7k.34 20.72 7.93 5.90 27.41 49.27 12.10 2.71 0.5) 0.50 0.63 0.47 0.2) 0.}) 0.04 0.02 3.42 3.43 O.20 e.05 .21
(1] Pooled 8.3 83.24 12.72 4.04 6.21 29.09 7.67 53.93 2.14 0.30 0.26 0.20 o0.08 0.06  0.04 0.02 V.0 3.23 3.37 e.21 0.2 0.72
(4] Rep. ) 7.0 85.58 14.42 0.0 6.11 23.69 53.01 12.60 3.00 0.43 0.24 0.25 0.07 0.13 0.09 0.05 0.07 3.40 3.42 0.}9 6.30 1.26
(1] kep. 2 7.9 03.00 12.M7 4.23 6.39 28.72 46.49 12.84 2.19 0.22 0.22 0.22 0.14 0.14 0.08 0.03 0.06 3.43 3.45 0.20 0.10 .09
oy Rep. 3 3.6 76.19 18.41 3.39 6.47 1.32 80.25 6.02 2.74 0.49 0.36 0.28 0.15 6.})) 0.09 6.02 0.862 3.36 3.36 0.09 v.00 2.24
08 Rep. 4 4.9 a9.11 7.62 3.26 2.29 8.60 6.20 79.30 2.1 0.45 0.29 0.22 0.19 0.16 0.10 0.02 0.0 3.47 3.9 a2 0.3 1.92
09 Pooled 4.6 69.39 24.38 6.24 8.91 41.20 37.39 7.68 3.18 0.52 0.42 0.23 0.08 O0.11 0.00 0.05 0.063 3.50 3.48 0.20 -0.410 }.il0
10 fooled 6.5 63.00 132.35 4.65 13.98 48.43 22.05 9.21 4.03 1.02 0.62 0.28 0.)2 0.03 0.06 0.06 0.03 3.57 3.50 0.25 -0.20 }.16
11 Pooled 4.4 86.80 10.17 2.95 2.42 10.79 31.62 48.32 2.13 0.62 0.64 2.01 0.41 0.70 0.25 0.¢S 0.02 )3:.23 1.20 0.20 8.25 1.4
14 Pooled 3.8 49i.97 1.64 0.39 3.13 20039 308.32 19.5 11.27 3.93 1.k} 0.63 0.30 0.1} 0.09 0.06 0.04 I.35 3.27 0.32 -0.27 1.0}
14 hep. 1 6.4 95.45 2.97 1.58 5.65 26.96 130.17 18.95 12.62 2.90 1.32 0.69 0.26 0.45 0.2 0.00 0.0% 3,35 3.30 .33 -0.17 0.96
14 Rep. 2 9.5 91.24 5.72 3.04 $.67 28.12 33.86 17.70 10.52 2.06 1.09 0.54 ©0.22 0.07 0.05 0.05 0.02 3.30 3.34 0.30 -0.15 8.99
14 Rep. 3 5.0 91.86 1.47 0.67 S.06 24.52 133.62 19.36 11.37 2.78 1.64 ¢.90 6.34 6.17 0.1}3 0.05 0.03 3.35 3.30 0.32 -0.16 }.02
14 Re:p. 4 7.5 92.46 3.28 4.26 2.585 8.37 49.73 25.u45 8.50 .2.36 1.03 0.59 0.286 0.13 6.07 0.02 .02 3.30 3.25 6.20 -0.25 1.3

S ® s v T E R EEC B ECEER S E R

451te A = West Hackberry, Site B = Weeks Island,

bpsoled samples wure coﬁpnultcd by taking subsamples from each of four Van Veen grabs and coubining them to form one sample; Replicates tabbreviated
“Rep.") were sceparate subsamples takea from vach Vaa Veen grab,

Coy = Inclusive Graphlc Standard Beviation

“Hk. = Inclusive Graphic Skewncss.

€K; = Graphlc Kurtosls.

thunlysis not camplete due to loss of sample during labaratory proceusing.

Inverage value computed from replicate analyses.



VABLE 6

SUSPENDED SEDIMENT DATA FRUM CRUISE 04 - TEXOMA/CAPLINE SURVEY

BIZE DISTRIDUTION (¥) UF SUSPENDED PARTICULATES (% OF SUSPENDED PARTICLES IN K GIVEW SI4E RANGE)

TOPAL MEOTAN R
STA- SUSPENDED  PARTICLE
TION  DEPTH  MATPER DIAMETER  1.00- 1.26- 1.59- 2.00- 2.52- 3.17- 4.00- 5.04- 6.35- 8.00- 10.08~ 12.7- 16.0- 20.2- 25.4- 32.0-
SETES @ {m) (mg/1)b ) 1.26  1.59 2.00 2.52 3.17 4.00 5.04 6.35 8.00 10.08 12.7 16,0 20.2  25.4  32.0  40.3
A a2 3.23 9.53 0.0 6.6 1.5 2.3 3.8 6.8 10,6 14.4 4.4 14.3 1.4 8.3 6.0 2.3 3.0 6.0
A 05 3.30 8.04 0.0 6.0 2.2 3.0 3.7 7.5 109 15.7  M.2 11.2 9.0 8.2 7.5 3.6 2.2 0.7
A 66 6.06 12.47 0.0 0.0 1.5 1.5 1.5 3.0 6,0 9.0 1.9 17.2 17.2 14.2 8.2 6.0 1.5 1.5
A 07 6.34 7.92 0.0 2.3 2.3 3.0 3.8 6.3 14.4 16.7 15.2 12.9 8.3 6.1 3.0 2.3 0.8 4.0
A o8 4.50 10.3 a.0 8.7 1.5 2.2 2.9 5.1 8.8 12.5 14.7 .17.6 14.7 8.1 2.4 2.2 1.5 0.0
A 09 8.u0 11.45 0.0 .0 o©.8 1.5 2.3 3.8 8.3 1.3 1.5 16.5 15.8 12,86 9.0 2.3 2.3 0.0
A 10 4.44 9.33 0.0 0.7 1.5 2.2 3.7 5.9 111 4.8 15.6 14.1 111 9.6 7.4 2.2 . 0.0 0.0
A1 2.84 7.29 6.0 6.0 2.3 3.1 4.7 0.1 1.1 22.5  20.2  12.4 2.2 2.3 0.8 0.6 0.0 0.0
A 14 4.88 8.09 a.0 0.0 2.2 3.0 3.7 8.2 4.2 17.9  16.4  12.7 7.5 6.7 4.5 2.2 0.7 o.6
B 02 20.43 15.4 0.0 0.0 0.7 0.7 0.7 1.5 3.0 6.0 9.7 14.2 16.4 17.2 17,9 6.2 5.2 0.0
B 05 13.98 9.89 0.0 0.0 2.4 2.4 '4.0 6.4 10.4 12.8 12.8 12.0 9.6 10.4 10.4 6.4 0.0 0.0
8 06 21.58 123 0.0 6.6 1.5 1.5 3.0 5.3 9.} 10.6 10.6 9.8 6.8 9.8 11.4 9.8 5.3 5.3
8 07 20.49 8.27 0.0 0.0 3.1 3.8 5.3 8.4 3.0 14.5 14.5 11.5 8.4 6.1 7.6 3.6 0.0 0.0
T 17.10 1.8 0.0 6.0 2. 3.0 3.8 53 0.3 9.8 9.8 12.0 10.5 8.3 11.3 9.0 6.8 0.0
B 09 6.47 8.42 0.0 0.0 3.0 3.8 6.0 9.0 12.0 13.5 2.8 9.8 5.3 4.5 9.0 2.5 3.4 0.0
8 10 7.94 11.39 0.0 0.0 0.8 1.5 2.3 3.8 6.9 1.5 15.3  16.0 16.0 1. 7.6 6.1 0.8 0.0
B 1l 12.47 9.17 0.0 0.0 4.3 3.6 5.0 7.2 0.1 130 11.6 0.1 8.1 8.7 6.0 8.0 a3 0.7
B 14 12.08 12.53 e.0 0.0 7.7 2.3 2.3 3.1 5.4 7.7 6.0 12.3 1.5 12,3 1.5 4.5 2.3 0.

A5ite A = Weat Hackberry, Slte B = Weeks laland.
bBroval suspanded matter was dotermlned gravimetrically by filtration though pre-weighed, 0.45 ¥ #illipore filress.



TABLE 8 (CONT.)

tMBER HMEAN
[ PARVICLE
PARTICLES DIAMETER STANDAD SKEW-
Site tate Depth THM MPYD PER m)© () MODBE DEVIATION NESS
A 02 3.23 9.53 9,497 10.23 10.08 6.51 1.46
A a5 3.30 6.08 14,911 10.12 6.35 6.90 1.61
A (113 6.86 12.47 8,132 12.52 12.7 T.42 .33
A [y 6.34 7.92 50,776 8.55 6.35 5.46 1.6}
A o8 4.50 16.3 9,307 l10.28 10.00 $.66 1.25
A 09 8.00 11.45 9,512 11.35 l10.08 6.15 1.1
A 10 4.44 9.33 11,668 9.62 a.0 .38 0.9%
A 1 2.04 7.29 20,870 6.96 6.35 3.12 1.2)
3 14 4.80 a.00 20,324 8.73 6.35 5.38 1.61
) 0z 20.43 15.4 1,556 14.67 20.2 6.90 0.66
'} 05 13.98 9.89 4,439 10.67 6.0 6.47 0.8
4] 06 21.55 12.3 10,426 14.4 20.2 10.15 1.0
[} 07 20.49 8.27 16,641 9.1 8.0 5.45 1.18
[} [(T}] 17.10 1.8 6,109 12.089 10.08 4.49 0.78
it 09 6.47 0.42 12,079 10.51 6.35 7.91 1.2
] 10 7.94 11.39 7,366 11.41 2.7 6.1 0.95
B 13} 12.47 9.17 7,479 1.25 6.35 8.42 d.16
B 14 . i2.08 12.53 20,619 12.62 16.0 7.74 0.55

35ite A = West Hackberry, Site B = Weeks lsland.

Yrocal suspended matter was determined gravimetrically by filtration theough pre-welighed,
0.45 ¢ Millipore fllters.

Chumber of particles/ml were determined using a Coulter Counter.
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