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INTRODUCTION 

The object of this study was to compare the tex¬ 

tures of samples from beach and river sands of the Texas 

Gulf Coast. The main problem involved determining what 

criteria, if any, could be most useful in detecting the 

origin of lenticular sand bodies for which small sam¬ 

ples, such as well cores, are available. Owing to the 

differences in the nature of the beach and river environ¬ 

ments, and to the difficulty of obtaining representative 

samples from the rivers, samples which appeared 

similar in grain size and sorting were chosen from 

each type of deposit. Beach samples were taken 

along the foreshore of the barrier islands,.and the river 

samples were taken from bars, terraces, flood deposits, 

and river bottoms within fifty miles of the coast. 

Much work has been published on the modern sedi¬ 

ments of the Texas Gulf Coast, partially under the stim¬ 

ulus of A, P. I. Project 51. Little attention, however, 

has been directed toward the Texas rivers which are 

contributing material to the lagoons and barrier islands. 

The general facies relations of sediments along 

the Gulf Coast have been described by several writers. 

Among these, Greenman and LeBlanc (1956) discussed the 

major facies present on the floor of the northwestern 

Gulf of Mexico. Shepard and Moore (1955) studied the 

characteristics of the sediments of the central Texas 
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coast in the Rockport area, and proposed their 

"coarse-fraction" method of differentiating the var¬ 

ious nearshore and continental shelf environments. 

An investigation into the significance of var¬ 

ious grain size parameters was conducted on a sand 

bar in the Brazos River by Polk and Ward (1957). Using 

some of these methods, Mason and Polk (1958) found 

it possible to differentiate beach, dune, and aeolian 

flat environments on Mustang Island, Texas, by grain 

size analysis. 

The value of laminations and internal features 

in defining depositional environments has been pointed 

out by Moore and Scruton (1957). McKee (1957) has also 

described, with the aid of excellent photographs, the 

types of lamination and stratification common in beach, 

lagoonal, and nearshore sediments. 

Several recent papers deal with the transportation 

of materials on the Texas beaches. Curray (1956) 

pointed out that sand grains along beaches and streams 

tend to be oriented with their long axes parallel to 

the direction of the depositional agent. Thus, if the 

origin of such a deposit is known, its trend can be 

predicted. Beal and Shepard (1956) noted a sharp 

increase in sand grain roundness going from the beaches 

into the sand dunes, and attributed this to selective 

wind transportation of the more rounded grains from the 
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beaches. Bradley (1957)> from a study of three profile 

traverses across the northern end of Mustang Island, 

found a tenfold volume Increase of the heavy mineral con¬ 

tent in the barrier island dune's over the offshore sedi¬ 

ments (0.04$ to 0.45$); he attributed this variation to 

selective wind transportation of the heavy minerals from 

the beach. 

The influence of source rocks on the heavy mineral 

suites of the major Texas rivers and beaches has been 

discussed by Bullard (1942). Adams (1958) described the 

competition and size distribution of heavy minerals on 

the foreshore and backshore of Galveston Island, Texas. 

Sedimentation rates in some of the Texas estuaries 

and lagoons were discussed by Shepard (1953); he arrived 

at an average rate of three feet per century prior to 

compaction. 

The potential application of the results of the 

present study are discussed in this thesis. The deter¬ 

mination of the origin of lenticular "shoestring" sand 

bodies presents a difficult problem to petroleum geolo¬ 

gists, especially where detailed sub-surface control is 

not available. It is believed by the writer that a method 

of analysis such as outlined in this thesis may provide 

important clues for the differentiation between sinuous 

channel deposits and the more linear offshore bar deposits. 
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PROCEDURE 

Sampling 

The general area sampled in this investigation forms 

a hand approximately 200 miles long and 50 miles wide 

along the Texas Gulf Coast. As shown in Figure 1, this 

area is hounded on the west hy the Nueces River, on the 

east by the Brazos River, and to the south hy the Gulf 

of Mexico. Figure 1 shows the general localities from which 

samples were taken, and Table 1 gives the specific 

location of each sample. 

The river samples were taken from exposed sandbars 

in the river beds, flood terraces along the banks, and 

with an improvised core sampler from the river bottoms 

under water. Spot samples of 200 - 300 grams were selected 

from at least 2 inches below the surface at each location, 

and care was taken to insure that the samples did not 

cross lamination boundries. At the time of the sampling 

(summer, 1958)* the river levels were low, and clays 

and fine silts were the primary materials being trans¬ 

ported. Core samples taken from the river bottoms at 

most of the localities, although not satisfactory for 

size analyses, did reveal the predominance of clays and 

fine silts under the deeper water. In many cases these 

clays were underlain at various depths by coarser sands 
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aud gravels. At some localities, where the water was 

shallow and fast-moving, gravels were found consisting 

of chert, limestone, vein quartz, and some reworked 

clastic rock fragments. Because of the extremely high 

clay content of the sediments reworked from the Beaumont 

clay, the southernmost stretches of the rivers did not 

provide adequate samples for this investigation. 

Owing to the great variability in texture of the 

river sediments, samples were selected which appeared to 

approximate closely in mean size and sorting those on 

the beaches. Griffiths (1951)# Inman (19^9), Inman and 

Chamberlain (1955)# Folk and Ward (1957)# and others 

have shown the varying effects of mean size on sorting 

and other grain size parameters. Thus, although the 

suite of river samples analyzed in this study is not 

representative of the river sediment as a whole, it 

can be justly compared with the beach suite. 

Along the beaches spot samples of 300 grams were 

taken from 6 inches below the surface of the upper fore¬ 

shore close to the high tide level. A few samples were 

also taken from the lower foreshore. Mustang Island 

was sampled by means of a grid system over the entire 

island; howeven after publication of an Identical study 

(Mason and Folk, 1958), only six of the foreshore samples, 

taken at 1 mile intervals, were analyzed. The beach 
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south of Sargent, Texas, (which shall hereafter be 

referred to as Sargent Beach) was sampled at 1/2 mile 

intervals along the foreshore. The samples from Suff 

side Beach, to the east of Freeport, were taken from the 

foreshore at 1 mile intervals. Any large shell frag¬ 

ments present were removed from the samples during 

collection at all beaches. Samples from Galveston Beach 

were collected at 5 mile intervals by Adams (1958) and 

the results reported by Rogers and Adams (1959). A 

composite size distribution curve based on their data 

was used in this investigation. 

Analytical Procedure 

The bulk samples were examined with a binocular 

microscope in order to check their general mineralogical 

composition and to detect any marked differences in 

rounding, sphericity, frosting, and pitting of the grains. 

Detailed measurements of these properties were not made 

because the features are so easily inherited from older 

environments, and the grains themselves have been re¬ 

cycled many times. Most of the grains consist of quartz 

and are angular to subangular, showing various degrees 

of frosting and secondary growth. Some extremely 

well rounded and spherical quartz grains are also present 

in the sediments and, as noted by Folk and Ward (1957)> 
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are probably inherited from Cretaceous supermature oritsho- 

quartzitic sands. It Is also interesting to note tnat 

chert, which comprises up to 50 percent of the coarse 

gravels, constitutes less than 15 percent of the finer 

sands. This difference is best explained by the original 

size differences of chert nodules and sand (quartz) 

grains in their parent rocks* Polk and Ward (1957) 

found that chert grains less than 0.5 mm. in size were 

better rounded than quartz grains, possibly owing to 

slightly lower hardness of the chert. Thus,the more 

rapid abrasion of chert than quartz probably is also 

partially responsible for its scarcity in the sand-sized 

sediments. , 

The river sediments have a fairly high percentage 

of detrital carbonate material Inherited primarily from 

Cretaceous limestones. The percentage of carbonate 

and iron oxide, determined roughly by weight difference 

after treatment with hydrochloric acid and stannous 

chloride (as described below), ranges from 2 to 25 

percent. Inasmuch as the iron oxide content is minor 

compared with the carbonate, these percentages are 

primarily carbonate. The average amount of soluble material 

in all of the river samples is 8 percent. 

On the beaches the carbonate consists of shell 

fragments of echinoids, molluscs, and some foraminifera. 
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At several places along the coast the beaches consist 

almost entirely of coarse shell fragments. On the 

upper foreshores of the beaches, at some places, coarse 

shell concentrations form as lag deposits owing to aeolian 

removal of the finer sand grains. Glauconite has been 

reported in minor amounts by Shepard and Moore (1955) 

from beaches in the Rockport area; however, it is not 

a persistent constituent. 

In order to determine whether the beach and river 

samples could be readily differentiated on the basis 

of the rounding, sphericity, and surface textures of the 

grains, several persons examined samples from each 

environment under a binocular microscope. It was the 

general consensus that it was impossible to make a 

distinction between the two types by this method. 

Following microscopic examination, the samples 

were split by quartering into 100 gram units. These 

were then boiled gently in a solution of 3N hydrochloric 

acid and stannous chloride in order to remove calcite 

and any iron oxide coating the grains. The samples were 

then washed and filtered by means of Pasteur-Chamberland 

filters as described by Krumbein and Pettijohn (1938). 

They were then dried, weighed, and disaggregated by means 

of a rolling pin and a rubber cork. Following disaggre¬ 

gation the samples were split into equal portions and 
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sleved in a Ro-Tap shaker for 10 - 12 minutes. Sieve 

sizes were selected for each sample which gave the best 

spread of points necessary for plotting cumulative fre¬ 

quency curves on log-probability paper. In the case of 

the coarser river bar sands, possessing a wide range of 

sizes, 75 grams were sieved. However, it was found that 

40 - 50 grams gave better results for most of the river 

samples. For the well sorted beach sands, 30 - 35 grams 

gave the best results; with larger amounts, the sieves 

close to the mode became congested. After sieving, the 

various size fractions were weighed on a self-registering 

balance, and the weights retained on each sieve were 

converted to percentages (Table 2). Corrections were 

made for aggregates of clay particles where necessary. 

During the sieving not more than 0.5 percent of the river 

samples or 0.3 percent of the beach samples was lost. 

This loss was probably mainly from the fine clays which 

accumulated as dust on the sides of the sieves. 

The results of the sieve analysis were then 

plotted as cumulative frequency curves on log-probability 

graph paper. 

Statistical Measures Used 

The statistical measures used in describing the 

grain size properties of the sediments studied are those 

proposed by Folk and Ward (1957). Although comparison 
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of the actual size distribution curves themselves is 

the best means of comparing two or more sediments, their 

presentation is unwieldy and space-consuming in dealing 

with a large number of samples. 

In the case of non-lognormal distribution curves, the 

conventional graphic measures of mean size, sorting, 

and other statistical parameters are inadequate because 

they are based on only two or three points on the 

cumulative curve. Polk and Ward (1957) proposed the use 

of a new series of statistical measurements corresponding 

closely to those proposed by Inman (1952) but including 

more points on the curve. For nearly normal curves 

either system will give almost identical results, but 

for skewed and bimodal curves the system of Folk and 

Ward (1957) is preferable to Inman's (1952) and to the 

more common standard quartile measurements. The formu¬ 

las used are presented below; the paper by Folk and Ward 

(1957) presents a more complete discussion of these 

measurements. 
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Mean size (M2) = 
<f> 16 + </> 50 + <f> 84 

, where 

QlS, 4> 50 and 0 84 may be considered roughly as 

the average sizes (actually they are the medians) 

of the coarsest, middle and finest thirds of the 

sample. 
^ 84 - <j> 16 <f> 95 - * 5 

Standard deviations ( 0"A ) - 
-TS5?raT*o ' — + ~ij~ 

*16 + ^84 - 2*50 <t> 5+*95 - 2*50 
Skewness (Skx) =      

2(*84 - *16) 2(4*95 - *5) 

* 95 - <P 5 
Kurtosis (K„) - 
 

1 " & 
IJ ' 

T ' 
r 

2.44 (4*75 - *25) 

(Kg.1) =   (used to normalize the 
& distribution of Kg.) 

Kg 1 
S 
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In discussing the results of these measurements 

it is also convenient to have a verbal scale of 

reference so that others unfamiliar with them can readily 

visualize the size distribution curves represented. 

These scales are presented below: 

Standard deviation ( o'<j> ): 

under 0.35> 
0.35 - 0.50, 
0.50 - 1.00, 
1.00 - 2.00, 
2.00 - 4.00, 
over 4.00, 

very well sorted 
well sorted 
moderately sorted 
poorly sorted 
very poorly sorted 
extremely poorly sorted 

Kurtosis (Kg): 

under 0.67, 
0.67 - 0.90, 
0.90 - 1.11, 
1.11 - 1.50, 
1.50 - 3.00, 
over 3.00, 

very platykurtic (deficiently peaked) 
platykurtic 
mesokurtic (normal curves = 1.00) 
leptokurtic 
very leptokurtic 
extremely leptokurtic (peaked) 

Skewness (): 

-1.00 - -.30, very negative-skewed 
- .30 - -.10, negative-skewed 
- .10 - +.10, nearly symetrical (normal curves = 0) 
+ .10 - +.30, positive-skewed 
+ .30 -+1.00, very positive-skewed 

Positive values of skewness indicate that 

the samples have a "tail" of fines; negative 

values indicate a "tail" of coarser grains. 
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RESULTS AND OBSERVATIONS 

The weight percentages retained on each of the 

indicated sieves are shown in Table 2. Spaces are left 

blank where the indicated sieve size was not used. 

Except in a few cases, sieves smaller than a U.S. 

Standard Sieve No. 230 were not used owing to the re¬ 

duced accuracy of sieves with openings less than 1/16 mm. 

(Twenhofel and Tyler, 1941). Prom these percentages, 

cumulative frequency curves for each sample were plotted 

on 2 cycle log-probability paper. On this type of graph 

paper a lognormal (log-Gaussian) cumulative distribution 

curve plots as a straight line, and deviations from 

normality are readily apparent. Prom these curves the 

mean size, standard deviation, skewness, and kurtosis 

were calculated after conversion of the measurements to 

the phi scale (Table 3). 

Actual size distribution curves for five of the 

river samples are illustrated in Figure 2. The distri¬ 

bution curves and the data in Table 3 show that the 

river samples do not have a lognormal distribution. 

The curves "tail off" into the finer sizes. All except 

three of the river samples show this "tail" of fines, 

which results in positive skewness (Table 3)i two of 
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these samples (7 and 13) are distinctly coarser than 

the others, and their negative skewness is caused by the 

presence of a coarse mode which outweighs the effect 

of the fines; sample 18 is also negatively skewed owing 

to the fact that it was taken across lamination bounda¬ 

ries of coarse and fine material. 

The tail of fine material in the river samples can 

be explained in two ways. First, it is possible that 

infiltration of finer clay sized particles took 

place after deposition of the bulk of the sediment. 

However, this mechanism does not adequately explain 

distributions which have both a tail of fines and a 

tail of coarse material (sample 2, Figure 2). A 

certain amount of downward infiltration has probably 

occurred, but other variables such as the size distri¬ 

bution of the materials at the source, mixing of sedi¬ 

ments from different sources, or other "selective" 

processes (Rogers, 1958) also exert their influence. 

A second explanation for the excess of fine material 

is that during deposition of these river sediments a 

sand-sized mode (defined by Folk and Ward, 1957) was 

the primary material deposited with, in places, a clay¬ 

sized mode and rarely a gravel-sized mode. Consequently, 

an Inherited deficiency in the silt and coarse sand 
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ranges causes a flattening of the curves at their tails. 

After the rapid deposition and burial of the sediment 

by the rivers, there is little likelihood of current re¬ 

working and elutriation of the sediment except on the 

upper surfaces. Thus, the original size parameters 

such as mean size, sorting, etc. are not subsequently 

affected to any great extent. 

Pettijohn (1957) bas summarized much previous work 

and pointed out a general deficiency of materials in the 

2.0 - 8.0 mm. and 0.03 - 0.12 mm. sizes. This deficiency 

is possibly caused by the fact that some rocks charac¬ 

teristically yield "blocks'1 upon breakdown, whereas 

others undergo granular disintegration and yield 

"grains" of sand size. Chemical decomposition yields 

mainly clays. Similar deficiencies in the 0.75 - 2.75 

mm. and 0.05 - 0.11 mm. size ranges have been described 

by Tanner (1958) on the basis of 400 samples studied. 

Folk and Ward (1957) found that a sand bar in the Brazos 

River, Texas, consisted of a strongly bimodal mixture 

of pebble gravel and medium to fine sand. In nearly 

all of their samples the minimum of the size distribution 

fell in the range of 0.8 - 1.4 mm. (0.35 - 0.50 phi scale). 

However, it is also possible that these deficiencies are 

the result of less accurate methods for measuring 
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particle sizes in these size ranges (Griffiths, 1957). 

Tanner (1958) proposed that sediments are generally 

composed of three normally distributed modes, a 

"gravel" load, a sand "bed" load, and a fine "wash" 

load; he presented a diagramatic "zig-zag" distri¬ 

bution curve to represent the three modes. Comparisons 

of the river samples in this study with part of Tanner’s 

"zig-zag" curve (Figure 3) reveal a marked similarity. 

Curve B (Figure 3) is a smooth distribution curve of 

one of the river samples. Curve C is the same sample 

drawn as a series of straight line segments for compar¬ 

ison with the "zig-zag" surve. For the purposes of 

statistical analysis, and for comparison of numerous 

samples, it is easier to work with the smooth distribution 

curves, though the actual distribution may be best 

represented by straight line segments. 

Generalized distribution curves for the various 

beaches (Figure |) were constructed from the actual 

distribution curves of the samples takenj therefore, 

each curve shown is a composite of all of the samples 

taken from each beach. The marked similarity between 

Mustang Island, Surfside Beach, and Galveston Island 

is striking. Sands at Sargent Beach are coarser than at 

l 
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the other three owing to their proximity to the Brazos 

River, which discharges directly into the Gulf of Mexico 

twenty miles to the northeast. The net movement of 

river sediment is to the southwest along the coast 

(Bullard, 1942), and therefore Surf side Beach, only 

four miles northeast of the Brazos River, contains finer 

sands than Sargent Beach. 

Sargent Beach is unlike the others owing to the 

presence of mud flats on the foreshore undergoing re¬ 

moval by the surf. This mud is concentrated on the beach 

southwest of a Texas Company oil well, and from a com¬ 

parison with the remnants of the well mud pit, it appears 

to be, in part, old drilling mud. The drilling mud is 

probably mixed with unconsolidated well cuttings and 

fine material from the Brazos River. For this reason, 

although the samples are not composed entirely of material 

indigenous to the environment, the effects of the intro¬ 

duction of this material onto the beach are probably 

similar to those caused by lagoonal sediments prograding 

over a beach, as might occur during a eustatic lowering 

of sea level. The subsequent addition of this material 

to the beach produces a double reversal at the fine ends 

of the distribution curves (Curve A, Figure 4). Harris 

(1958) has also reported a similar effect on size 

distribution where finer grained material has been 

washed into a coarser textured deposit. 
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As shown in the graphs, the beach sediments are 

essentially unimodal and very well sorted compared to 

the river sands. This is caused by the large amount 

of reworking and elutriation taking place along the 

beaches and in the surf zone, resulting in an almost 

complete removal of the fine clay mode from the sediment. 

This removal is primarily dependent upon wave action, 

which in turn relies on the direction and velocity of the 

winds, the width and depth of water offshore, and the 

amount and direction of offshore and longshore currents. 

The tails of the beach distribution curves provide 

important information about the sedimentary processes 

occurring along the coast. The foreshore sediments 

(excepting Sargent Beach as being atypical) show a 

negative skewness indicative of a tail of coarse materials 

A very slight tail of fines, as shown by Figure 4, is 

the result of downward infiltration of part of the water 

forced up onto the beach by waves; this xmter carries 

with it some fine clays in suspension. In order to 

explain the excess of coarse sand on the foreshore 

close to the water, two mechanisms may operate either 

together or independently. First, a slight amount of 

coarser material may be added to the beach by increased 

wave competency during storms and high winds. Second, 
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winds blowing inland across the beach elutriate finer 

material, thus causing a slight concentration of the 

coarser sizes on the foreshore, which results in a 

negative skewness. Theoretically, the resulting material 

blown into the dunes should thus have a slightly positive 

skewness. In this connection, Mason and Folk (1958) 

report a positive skewness for the dune sands on 

Mustang Island. 

In order to compare sample suites from the beach 

and river environments it is useful to plot some of the 

size parameters against one another in the form of 

scatter diagrams. As mentioned above, many writers have 

shown that the best sorting is attained by medium to 

fine sands and that sorting becomes poorer as the 

sediments become either finer or coarser. For this reason, 

any comparison of the sorting of samples from different 

environments should be based on samples of approximately 

the same mean size. Such a plot of mean size versus 

sorting (Figure 5) reveals a distinct grouping of the 

beach samples in which none of the river samples are 

included. The beach sediments with approximately the 

same mean size as the river sediments are twice as well 

sorted (beach ave.cr^ = 0.31 vs. river ave.<r^ - 0.62). 

The river sediments with the same sorting values as 

the beach are all coarser and contain much less clay 

and silt than the other river samples. 
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Mason and Polk (1958) found that a scatter diagram 

of skewness versus kurtosis was the best means' of distin¬ 

guishing environments on Mustang Island, where the 

differences between the beach, dune, and aeolian flat 

sediments were detected only in the tails of the size 

distribution curves. Figure 6 is a similar plot 

comparing the beach and river samples investigated here. 

Only those samples with mean sizes ranging from 2.0 - 

4.0 phi were used, and sample 18, being aberrant, was 

omitted. The samples from each environment fall into 

distinctive groups; however, the river samples coincide 

with the grouping of dune and aeolian flat samples as 

shown by Mason and Folk (1958). Mason and Folk (1958) 

found the average sorting for the dune sands to be 

0.27 and that of the aeolian flat to be 0.29, a much 

better sorting than that possessed by the river sediments. 

Thus, the best means of differentiating beach and river 

sediments on the Texas Gulf Coast by grain size analysis 

appears to be by scatter diagrams of mean size versus 

sorting, whereas differentiation within the barrier 

islands is best accomplished by comparing skewness and 

kurtosis. 
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POTENTIAL APPLICATIONS OF RESULTS 

One of the most difficult problems confronting 

petroleum geologists is the determination of the origin 

of subsurface lenticular "shoestring" sands. These are 

generally long, narrow, sand deposits surrounded by 

impervious clays and shales. They usually represent 

either ancient channel filling deposits or former off¬ 

shore bars similar to the modern barrier islands of the 

Texas Gulf Coast. Determination of the origin of such a 

lenticular sand body is of considerable importance early 

in exploration, inasmuch as the areal distribution and 

orientation of the sands are different for offshore 

bars and channel deposits. 

Ancient offshore bar deposits have been described 

by Bass (1936), Bass et. al. (1937), Fettke (1941), 

Pepper et. al. (1954), and others. Channel deposits 

are described by Hinds and Greene (1915), Rich (1926), 

Charles (1941), Wilson (1948), and others. It is 

apparent that in many cases no definite solution to the 

problem of origin of an individual sand body can be 

reached owing to lack of control and scarcity of other 

geologic information. All methods of analysis and 

geologic approaches to the problem must be undertaken. 

Consequently, it is necessary to consider all of the 
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variables that influence measured properties of the 

sands, such as source materials, rates of deposition, 

paleogeography, etc. 

Some of the more important primary features which 

should be investigated in well cores are: 

1. Size distribution of the sediments 

Analysis of grain size parameters such as sorting 

and mean size, and their variance both vertically and 

laterally, can provide valuable information about the 

nature of the deposit. This has not been done enough 

in the past, and in most of the literature, reference 

is only made as to whether the sand is "clean" or not. 

Recently Friedman (1958) described a means of obtaining 

the size distribution, by weight, of sediments from 

thin section oh the basis of 200 - 300 counts. 

Consequently simple thin-section analysis of cores and 

core chips can provide valuable textural and interpretive 

information to a petroleum geologist. 

2. Fossils 

The fossils of an ancient barrier island, if present, 

should consist primarily of broken fragments of littoral 

and near-shore fauna. Fossils in channel deposits are 

generally fresh water or reworked forms contained in 

pebbles or rock fragments. 
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3. Mineral concentrations 

Concentrations of heavy minerals or their alter¬ 

ation products along laminations are more characteristic 

of beach deposits than channel sands. Also, offshore 

bars generally have a much lower content of flaky and 

micaceous minerals than channel fillings. 

4. Roundness 

Ancient beach sands might be slightly better 

rounded than channel sands. 

5. Laminations 

The dip angles of the lamination in well cores 

probably cannot be used inasmuch as dips ranging from 

0-33 degrees can be formed in both environments. How¬ 

ever, there should be a greater variation in grain size 

from one lamination to the next in a channel sand than 

in a beach deposit. 

Several other criteria for distinguishing between 

bar and channel sands may also be mentioned on the basis 

of published descriptions of "shoestring" sands and 

observations made from modern sediments. These features 

require good subsurface control for their detection, 

but they should be looked for as early as possible 

during an exploration program. 
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1. Shape 

Basic differences in the general shapes of channel 

and bar sands have been described in the literature 

(Bass, 1936). Generally, offshore bars have a planar 

bottom surface and a convex, upward upper surface; 

channel deposits are convex downward at their base and 

have a planar top surface. The effects of differential 

compaction of the sand lenses and surrounding clays must 

also be considered as a mechanism for altering the 

original shape. Fisk et. al. (195^) have shown dia- 

grammatically that the distributary sand channels under 

the Birdfoot Delta, Louisiana, are convex upward and 

thus appear in cross section similar to offshore bar deposits. 

2. Areal distribution 

Ancient offshore bar deposits are commonly comprised 

of individual lenses arranged slightly en echelon. They 

grade sharply into shales on either side. They 

generally are formed parallel to a former coast line 

and therefore parallel to the depositional strike. 

Channel fillings commonly follow a sinuous, meandering 

pattern and can show oxbow-like outlines. Channel deposits 

may be thicker on the outside of meanders than on the 

inside. 

3. Lithology 

Offshore bars are lithologically more homogeneous 
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than channel sediments. Their lithologic properties, 

such as texture, composition, and grain size,are 

generally fairly consistent within the sand lens itself. 

On the other hand, channel deposits are commonly quite 

heterogeneous, showing rapid vertical and lateral 

fluctuations from place to place, which results in less 

uniform production from them than from offshore bars. 

4. Stratigraphic sequence 

Analyses of the sequence of sediments above and 

below the sand lens, if possible, are necessary for 

interpreting the paleogeography of the area at the time 

of deposition. Lateral correlation from the "shoestring" 

sand lens may indicate the presence of lagoonal or 

neritic facies which would suggest an offshore bar type 

of deposit. Similarly, patterns of transgressions and 

regressions inferred from the vertical lithologic 

sequences can provide information as to the nature of the 

deposit and the causes for its preservation. The 

sediments on both sides of a channel deposit should be 

almost identical to each other in lithology. 

It is not expected that these characteristics (size 

distribution, fossils, mineral concentrations, shape, 

lithology, etc.) will always be diagnostic, for they 
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can be affected by many variables. However, they are 

points which should definitely be looked for and which 

can be helpful clues in determining the origin of 

"shoestring1* sands. 
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CONCLUSIONS 

The following conclusions can be drawn from the 

results of this study of beach and river sediments of 

the Texas Gulf Coast. 

1. River sediments along the Texas Gulf Coast 

with approximately the same mean size as those on the 

beaches are positively skewed owing to simultaneous 

deposition of fine and sand-sized modes. 

2. The rivers have a low capacity for sorting the 

sediment they carry. The textural properties of the 

material contributed by the source are the primary 

factors controlling the character of the deposited 

material. As stated by Folk and Ward (1957)* the 

primary influence of a river is to control the amounts of 

each mode deposited. 

3. Beach sediments along the coast are unimodal, 

and changes in their grain size properties take place 

primarily in the tails of their distribution curves, 

as reflected by kurtosis and skewness. 

4. Beach sediments along the coast are much better 

sorted than the best sorted river sediments of the same 

mean grain size. 

5. River sediment, after introduction to the beach 
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environment , rapidly achieves a "threshold" degree of 

sorting which does not vary greatly even though mean 

size appears to decrease slightly with direction of 

transport. 

6. Beach samples from the foreshore have a "tail" 

of coarse material (negative skewness). This is caused 

by: 1, addition of coarser material during increased 

wave competency; or 2, by wind removal of the finer 

grains from the foreshore more rapidly than the larger 

grains. 

7. Distinction of beach and river sediments from 

the area studied is easily made from the fossil content 

of the bulk samples. The best method for making this 

distinction on the basis of grain size analysis is by 

scatter diagrams of mean size versus sorting. Given 

a sample from either environment, a positive identification 

can be made by such a graph. This should be a productive 

means of gaining information about the origin of 

"shoestring" sands in which few, if any, fossils are 

preserved. 
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Table I. 

Location of Samples Studied 

Location Samples 

A 1 

B 2 

C 3-4 

D 5-6 

E 7-8 

Specific Location 

1 mile west of Three Rivers on Farm 
Road 63. Sample taken from terrace 
10001 to south of bridge. 

2 miles south of Three Rivers on Rt. 
281. Sample from river terrace 300' 
to north of bridge crossing. 

12 miles south of Mathis on Farm Road 
666. Samples taken from sand bar 2000' 
upstream from road crossing. Samples 
taken 8" below surface from uniform 
sand bed overlain by coarser gravel 
deposit. 

21 miles northeast of Refugio on Rt. 
77. Taken 50 feet apart from a low 
terrace 600' downstream. River is 
shoaled at this locality, and a coarse 
gravel is exposed in places. 

1 mile south of Goliad on Rt. 183* 
from river bottom. Samples taken 
200' apart. Current is swift here 
and appears to be removing finer clays 
and silts from river bed. Sample 7 from 
the river bottom, Sample 8 from terrace. 

F 9-11 3 miles west of Nursery on Farm Road 
447. Samples taken from low terrace 
100, 200, and 300 feet upstream on 
east side of river. 

G 12 At bridge on Rt. 59* Victoria. Sample 
taken from lower terrace on north 
side of bridge. Bottom core samples 
reveal fine dark mud on river bottom 
underlain by coarse sand and gravel. 
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Table I. continued 

H 13-14 

I 15-16 

J 17-18 

1 mile west of Glen Flora on Farm 
Road 960. A blmodal bar is exposed 
on the west side of the river upstream 
from the bridge. Sample 13 taken 
from a well sorted sand bed in the 
center of the bar, and sample 14 
taken from a low terrace exposed on 
the bank of the river adjacent to the 
bar. 

1/2 mile west of Wharton on Rt. 59. 
Sample 15 from well sorted bar up¬ 
stream from bridge, and Sample 16 
from the adjacent terrace. 

Rt. 59 in Richmond. Samples were 
taken from finely laminated deposits 
sloping toward river, obviously 
flood deposits. Sample 18 was taken 
across laminations of coarse and fine 
materials in order to check the affects 
on its size distribution. Laminations 
thicken toward the river. 

K 19 10 miles west of Angleton on Farm 
.Road 1301. Sample was taken from a 
low terrace 1* above the water level. 

L 20-22 1 mile east of Brazoria on Farm Road 
521. Samples were taken 1/4 mile 
upstream from the bridge at the site 
of an old shell plant. The samples 
were taken from three separate flood 
deposits which overlie the remains 
of oyster shells brought up the river 
by barges. 

M 23-28 Samples taken from Mustang Island 
at 1 mile intervals starting at the 
middle of the island and proceeding 
northeastward. Samples were taken 
from 6" below the surface. Samples 
23 and 28 were from the upper foreshore 
and 22 - 27 from the lower foreshore. 
Wind was observed concentrating the 
coarser shell material as a lag 
deposit on the upper foreshore. 
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N 

0 
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. continued 

29 - 35 Samples taken at 1/2 mile Intervals 
along the beach south of Sargent 
starting 3 miles south of Farm Road 
457 and progressing northeastward, 

36 - 42 Samples taken from Surfside Beach 
southeast of Velasco. The samples 
were taken at 1 mile intervals starting 
7 1/2 miles north of Farm Road 1460 
and progressing southwestward. 
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Table III. 

Grain Size Parameters 

Mean Size 
(Mz) 

Standard 
Deviation 

Skewness 
(Sk ) 

Kurtosis 
(Kg) 

Kurtosis 
(Kg') 

2.47 <t> 0.60 + .21 0.91 0.48 

2.85 0.93 + .16 1.29 O.56 

1.90 0.32 + .05 1.10 0.52 

1.47 0.35 +■ .14 1,14 0,53 

1.90 0.54 + .03 1.30 0,57 

2.30 0.63 + .04 1.23 0.55 

1.25 0.40 -.17 1.15 0.53 

1.43 0.62 + .11 1.45 0.59 

3.00 0.74 + .12 1.42 0.59 

2.68 0.77 + .13 1.27 0.56 

2.67 1.02 + .22 1.10 0.52 

2.85 0.80 + .22 1.25 0,56 

0.68 0.87 - .18 1.36 0.58 

2.12 0.47 *>.09 1.01 0.50 

1.77 0.48 + .21 1.38 0.58 

3.32 0.55 + .23 1.64 0.62 

2.73 0.64 -+■ .08 1.05 0.51 

2.85 0,83 - .17 0.95 0.49 

2.98 0.59 + .12 0.98 0.49 

3.67 0.48 + .04 1.01 0.52 

3.22 0.52 .39 1.26 0.56 21 
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Table III. continued. 

22 3.57 <f> 0.45 + .11 1.15 0.53 

23 2.78 0.33 -.13 1.00 0.50 

24 2.97 0.34 -.21 1.00 0.50 

25 3.00 0.42 

O
J 1 1.04 0.51 

26 2.95 0.33 -.08 0.90 0.47 

27 2.93 0.31 -.09 0.91 0.48 

28 2.90 0.29 -.06 0.97 0.49 

29 2.32 0.39 + .10 1.34 0.57 

30 2.23 0.34 -.06 1.18 0.54 

31 2.45 0.26 .00 1.23 0.55 

32 2.55 0.38 •+■. 19 1.23 0.55 

33 2.40 0.31 + ,02 1.07 0.52 

34 2.40 0.31 + .02 1.07 0.52 

35 2.48 0.28 +.20 1.17 0.54 

36 2.85 0.29 -.06 0.97 0.49 

37 2.63 0.33 -.08 0.90 0.47 

38 2.70 0.27 -.13 0.82 0.45 

39 2.93 O.27 -.10 1.05 0.51 

40 2.95 0.25 -.03 1.16 0.54 

4l 3.00 0.25 -.09 0.99 0.50 

42 2.98 0.27 -.10 0.92 0.48 


