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FOREWORD 

. 
The design of shore protection measures, inc luding the art ificial 

nour ishment of beache s, is governed to a significant de gree by the 
character i st ics of the beach material in the problem area. The se 
characterist ics usually vary with time at any given poi nt and also vary 
from point to point along and across the beach f ace . The securing and 
interpretation of a set of beach samples can be done more intelligently 
if the cause and probable extent of these variations in beach character-

~ 

istic s are understood. 

This report presents a summary of sand sample data obtained at one 
beach over an 18-month per iod, and a type of statistical analysis of 
th is data . To supplement the data and analysis in this memorandum , the 
user would probably find it to be of interest to refe r t o prior report s 
by other worker s in the f ield of statistical interpre tation of beach 
parameters, e. g., Krumbein on Statistical Signif icance of Beach Sampling 
Methods, Beach Erosion Board Technical Memorandum No. 50. 

The report was prepared at the Wave s Research Laboratory of the 
Inst itute of Engineering Research at the University of California in 
Berkeley in pur ~uance of contract DA-49-055-eng-8 with the Beach Erosion 
Board which provides in part for the study of beach materials. The 
authors of this report, P. D. Trask and C. A. Johnson are geologists 
at that institution. 

View and conclusions expressed in this report are not necessarily 
those of the Beach Erosion Board. 

This report is published under authority of Public Law 166, 79th 
Congress, approved July 31, 1945. 
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SAND VARIATION AT POINT REYES BEACH, CALIFORNIA 

py 
Parker D. Trask and Charles A. Johnson 

Vniversity of California 

ABSTRACT 

The Point Reyes beach is a long straight beach 10 miles 
in length, characterized by -cusps 60 to 200 feet apart, averag
ing about 125 feet. The cusps are superimposed upon large in
dentations of the shore line of as much as 200 feet in distance 
toward shore and 1500 to 3000 feet parallel to the shore. The 
indentations are opposite large rip tides. 

Two stations were occupied on the beach, one 3 miles north
east of Point Reyes, and the other 5 miles up the beach. These 
stations and a series of traverse stations in the intervening 
distance were occupied at three seasons: June at the end of the 
winter season, October at the end of the summer season, and 
February and March during the middle of the winter season. The 
sediments on the beach are highly variable and the average 
variation within a distance of 16 feet of selected points is 60 
to 65 percent of the total variation encountered upon the beach. 
The grain size of the sediments at Stations A and B was not sig
nificantly different except during October, when the samples at 
Station A were consideraQ1y finer than at Station B. Samples 
taken at either station in October at the end of the summer 
season are definitely more fine-grained than in June or February. 
The sediments show a distinct relationship to position on the beach. 
Samples on the lower foreshore are coarse; on the upper foreshore 
fine; and on the berm slightly coarser than on the upper foreshore. 
Although the grain size varies with elevation, the variation of 
the samples within individual elevation zones is more or less 
constant. The grain size shows no variation with slope of the 
beach, which is a steep beach, sloping in general 6 to 12 degrees. 
The outer edge of the berm is 12 to 15 feet above sea level. 
The general grain size is 600-750 microns. The coefficient of 
sorting- is moderately high for a beach, the general average for 
Station A near Point Reyes is 1.28, and 1.45 at Station B. The 
variability of the sorting coefficient is greater at Station B. 
where the coefficient is higher. The coefficient of sorting 
shows a poor but definite correlation with grain size. The sort
ing becomes poorer as the grain size increases, that is, the 
coefficient of sorting increases as grain size increases. A 
statistical study of grain size and slope of the beach definitely 
indicates a more or less random relationship. 



INTRODUCTION 

The object of the present paper is to present data on grain size 
variation on a high ly variable beach. Beach studies normally are made 
upon beaches which do not change much in character from place to place or 
f rom time to time. Point Reyes beach , on the exposed coast of Calif
ornia 35 miles northwest of San Francisco, is a very variable beach. 
It extends in a straight line, normal to the direction of the prevailing 
waves, for 10 miles between two rocky po ints: Point Reyes on the west 
and the rocky clif fs south of Tomales Point on the east. The beach is 
characterized by cusps of 60 to 200 feet apart and by larger i ndenta
t ions and pr otuberances 1500 to 3000 feet in amplitude, more or less 
a ssociated with large rip tide s. One or more bar s lie offshore, but 
other than these bars the wave s have an unbroken fe tch f or more than 
2500 miles to the northwest . The beach is stee p and generally narrow. 
The berm builds out and cuts away from time to time in a more or less 
i rregular way . To determi ne the variability of the sands on this beach, 
several ser ies of samples were taken at di ffe rent seasons of the year. 
Two stations, 5.2 mi les apart, were occupied in the same systematic 
manner at least three times in the course of a year . In addit ion, sets 
of samples were t aken at 12 to 14 places between the two occup ied 
stations at the same i ntervals of time . The primary purpose of the 
sampling program was to determine the variation in grain size distr ibu
tion both wi t hin a short di stance on individua l parts of the beach , and 
from place to place a l ong t he beach over the di s tance of 5 miles between 
stations . The results of these studies show that the grain size dis
tr ibution varies as much if not more in a short di stance on individual 
part s of the beach than it does from place to place along the extent 
of t he beach . Random samples accordingly may lead to misleading inter
pretations of the nature of a particular beach unless the general 
variabil ity of, the beach or the var iability of similar types of beach 
are known. 

LOCATION 

Point Reyes beach is located on Point Reyes pen insula, 35 miles 
northWest of San Francisco . The general set ting of the area is shown 
in Figure 1 and the local geography in Figure 2 . The beach terminates 
on the we st against the rocky headland of Point Reyes which rises 500 
feet above the sea. The beach extends northeastward from this point 
about North 20 de grees East for a distance of 10 miles to the highlands 
near Tomales Point, which rise to a height of more than 600 feet. The 
beach is narrow, ranging in width from 100 to 250 feet, but in most 
places it is at lea st 150 feet wide. A cliff of Pleistocene sand 15 
to 50 feet high lies at the rear of the beach. This cliff from time to 
is eroded by the winter storms. The Pleistocene sand lies on a series 
of more or less flat erosional surfaces and reaches a maximum thickness 
of more than 100 feet and perhaps 200 feet. The sand is underlain by 
the white shale of the Monterey (Miocene) formation, and the shale in 
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turn is underlain by quartz diorite. The Monte rey shale crops out in 
the center of the peninsula , and the quartz diorite on the east along 
the west side of Tomales Bay and the San Andreas f ault . 

The land area of the Point Reyes peninsula is t riangular in shape 
and is bordered on the south by Drakes Bay . In general, height of the 
land across the peninsula is 250 f eet. Two broad estuaries cut into 
the peninsula - Drake s Estuary on the south , and Abbotts Lagoon on the 
north . Drakes Bay is open to the sea, but the mouth of Abbot ts Lagoon 
is closed by a sand bar during most of the year. However, in t ime of 
heavy winter rains the lagoon fil ls and overtops the barrier and sand 
bar . The e scaping water soon scour s a channel which reduces the wate r 
in the lagoon to t he level of the sea. When the outward f low of wate r 
diminishe s, the waves again close the mouth of the lagoon. Subsequently 
whatever water that e scapes from t he lagoon to the sea must percolate 
through the sand, unless of cour se another s torm raises the level 
sufficiently for the barrier bar to be ove r topped . 

BEACH CHARACTERISTICS 

The principal characteristic of t he Point Reyes beach is the irregu
lar pa ttern of the beach . The beach is marked by minor undulations or 
cusps, with general dimensions of 60 to 200 feet, and by major indenta
tions and protuberances of dimensions (amp litude ) of 1500 t03000 fee t. 
The latter irregularities seemingly are associated with rip tide s which 
scour out the bar s offshore and cause relat ively dee p wate r close to the 
shore line so that the waves strike with great for ce on t he beach and 
cause it to scour. Some of the large indentations are as much a s 200 
feet shoreward from the adjoining protuberances. The general profile 
of the foreshore is steep. Common angles of inc linat ion are 6 to 12 
degrees. Typical profiles of the beach are shown on Figures 10 to 20. 
The upper part of the seaward ends of some of the cusps slope more t han 
20 to 45 degrees, but as a rule inclinationa of more than 12 degrees 
are rare. In the central part of the cusps, slopes of 5 to 8 degrees 
are common. That is, if the cusps are comp~red with the shape of a new 
moon, the ends or points of the cusps have steep slopes and the embay
ment or central part of the cusps have gentle slopes. The interval 
between cusps is not constant but on the whole ranges between narrow 
limits. Intervals between cusps of 80 to 160 feet are common, and ex
tremes of 60 and 200 feet have been noted. The cusps do not occupy the 
same positions, but migrate or change position from time to time. The 
configuration and spacing of typical cusps are shown in Figure 9 which 
gives beach profiles for the sampling period of February 1954 at Station B 
near Abbotts Lagoon. 

The sands upon the beach are coarse. The median diameter ranges 
mainly between 500 and 1000 microns (0.5 to 1.0 mm) and the general average 
is about 650 microns. In a few places and at special times, particularly 
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where the return water from the waves flows in a stream more or less 
parallel with the shore line, the sediments consist of small pebbles, 
many of which are flat. 

The small sand grains are angular to sub-angular, but the grains 
greater than one millimeter in diameter are round. All of the pebbles 
are well rounded. The sand evidently is derived mainly from the Russian 
River which empties into the ocean 25 miles north of Point Reyes beach. 
The rock fragments on the beach are almost entirely red chert, greenstone, 
and hard sandstone of the Franciscan formation, which are supplied to 
the ocean in large quantities by the Russian River. The prevailing 
drift thus evidently is from north to south. This direction of drift 
is indicated by the angle at which the waves strike the coast north of 
Point Reyes beach. In that area each wave tends to wash sonthwestward 
up the beach as it strikes the beach. On Point Reyes beach where the 
sediment _samples that provide the basis of the present report were taken, 
the waves however strike the beach parallel to the wave front, and no 
general direction of drift is indicated by the angle of wave approach . 
Point Reyes forms such a rocky barrier to the northward movement of drift, 
and as no likely source of Franciscan debris is found on the south side 
of the peninsula, it would seem as if drift would be from north to south 
along Point Reyes beach and then out around the point toward the south. 
Certainly the component of motion as indicated by wave directions would 
indicate a southerly rather than a northerly drift around the point 
itself . 

High waves continually break upon the beach. The lowest waves 
that have been observed during the times the beach has been occupied 
are 3 to 4 feet in height. Generally the waves were 5 to 6 feet high. 
During times of storm very high waves indeed must beat-upon the beach, 
as indicated by the great redwood logs that are stranded near the upper 
part of the berm. 

Numerous rip tides are observed along the beach. The interval 
between rips is 1500 to 3000 feet. From the top of Point Reyes a con
tinuous series of rips have been seen along the beach each time the area 
has been visited. The interval between rips is about the same from 
visit to visit, but the positions of the rips change. Indentations 
opposite the positions of some of the rips on one visit are character
ized by protuberances in the beach at another visit. Off the indenta
tions the waves do not break on the bars, but instead approach close 
to the beach before they break. Off the proturberances are bars, and 
the waves break one or more times before striking the beach. At least 
at low tide stages, they break and reform before striking the beach. 
Considerable cut and fill takes place along the beach, probably in part 
due to the shifting position of the rips. A discussion of the cut and 
fill between intervals of the visits to Point Reyes beach is given in 
a companion paper(l)* to the present report. 

* Numbers in parentheses refer to references listed on page29. 
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The beach on each visit waS found to be soft. A person walking 
over the upper part of the foreshore sinks 2 to 4 inches into the sand. 
The lower part of the foreshore is hard, but it is hazardous to walk 
over the hard part of the beach because of the large waves that wash 
high up the beach. Lamination of coarse and fine layers of beach sand 
is observed in many places, but no studies of lamination were made. 
This lamination is a factor that should be considered in the interpreta
tion of data presented in this report. It is a subject for future in
vestigat ion. 

MIITHOD OF STUDY 

Sampling Program. The program of investigation involves studies 
at three seasons of the year: June, after the end of the winter season; 
October, at the end of the summer season before the winter storms 
begin; and February and March, during the middle of the winter storm 
season. Two stations, designated as Station A and Station B were 
occupied. Station A is located at the former Coast Guard Station near 
the west end of the beach 3 miles north of Point Reyes. Station B is 
located 5.2 miles northeast of Station A and about one mile southwest 
of the entrance to Abbotts Lagoon. A series of samples, called traverse 
samples, were collected at regular intervals between Stations A and B 
each time the 2 stations were sampled. An effort was made to collect 
samples at intervals of 2000 feet, but owing to difficulties encountered in 
the process of traversing the beach, different intervals were occupied 
each time the beach was sampled. The first time the beach was studied 
the distance was estimated by pacing. An average of 400 double paces 
(paces of Scott' and Trask) were taken as the sample interval. By correct
ing the sample interval for the total traverse between Stations A and 
B, the average interval came out to be 1850 feet. The second traverse, 
in October, was made with a DUKIV, but as the speedometer was broken the 
interval was determined by running the motor of the DtiK\V at constant 
speed for a constant number of seconds. Correction of the distance 
indicated a sampling interval of 2225 feet. The third series of samples 
was collected by DIDO'!', which was run for 0.4 mile for each sampling 
interval. Calibration of the traverse indicated an interval of 2050 
feet. The data on traverse samples are presented in Table 1. 

In numbering the traverse samples, the number indicates the distance 
in feet from the zero point at Sta'tion B at Abbotts Lagoon, and the letter 
designates the part of the beach from which the sample was taken. Thus 
U refers to the upper samples, all of which were taken on the berm, 
generally within 40 or 50 feet of the crest of the benn; M represents 
the middle samples taken from 1;he upper part of the foreshore generally 
within 15 to 30 feet of the crest of the berm; and L refers to the lower 
s~~ples taken from the lower part of the foreshore,-generally 64 feet 
seaward fro~ the middle sample. As a general rule the middle sample 
was taken 16 feet seaward from the crest of the berm. Some samples were 
taken at different positions, particularly where the berm was not well 
developed and no sharp crest was perceptible. Such places were usually 
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in the swales between cusp points where the beach sloped more gently 
than off the points of the cusps. Where no berm was present. the middle 
sample was taken at an elevation estimated to be 4 feet below the crest 
of the berm on adjacent cusps. and the upper and lower samples were 
procured at a distance of 64 feet on either side of the middle sample. 
The middle sample corresponds to the "Reference Point" of Bascom(2). In 
the traverse of June 1953. samples were taken only at the lower and middle 
Positions. owing to the difficulty of transporting the additional samples 
if berm samples were procured. This traverse was made by foot on soft 
sand. 

Traverse samples were not collected as accurately with respect to 
position on the beach as were the samples at Stations A and B. owing 
to the impracticability of running a control line along the beach between 
the two stations. The samples were taken primarily to compare the varia
bility of a series of regular separated samples with a series of closely 
spaced samples from selected parts of the beach. 

The samples at Station A and B were taken according to a geometric 
grid. This grid consisted of two sets of lines at right angles to each 
other. An arbitrary zero point was taken about midway across the beach 
at the time of the first sampling interval in June 1953. The position 
of the zero point is based on a reference stake whose position is shown 
on Figures 3 and 7 by a circle and cross-line symbol. A line perpendicular 
to the shore from the reference stake was designated as the Zero-Kest 
(o-W) line. Series of samples were taken along this line and along 
parallel lines 64 and 256 feet on either side. These lines are des
ignated from west to east as 256W. 64W. o-W. 64E. and 256E. Along each 
of these lines samples were taken both north and south of the O-N line 
at intervals of 16. 32, 48. 64. 96. 128 and 192 feet. where possible. 
The most distant samples at each time of sampling depended upon the 
position of the tide. the cliffs and logs. and the extent to which the 
beach had been eroded or filled since the last sampling. Close to the 
zero points. samples were taken on special grids at distances of 1. 4 
and 16 feet in 4 directions from the zero point. The object of this close 
sampling interval was to ascertain the variations wi~hin short distances 
on the beach. In addition. a few samples were taken of abnormally coarse 
and fine sediments at irregular positions. Control of the samples waS 
by transit and tape. At Station A. where good range markers were present. 
good_control waS available for all times the station was occupied. except 
February 1954. Between October 1953 and February 1954 the position of a 
power pole used as a marker had been changed. This was not discovered 
until after the samples had been taken. The analyses of the samples were 
run despite this discrepancy in position. but in order to give comparable 
results the station was reoccupied a short time later in March 1954. 
Station A was also sampled partially in November 1954 by pace and Brunton 
traverse. In compiling the results of the investigation of Station A. 
the periods of June. October,and March have been used, primarily because 
the points occupied are identical at each of these three intervals. 
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Station B near Abbotts Lagoon was sampled along three separate 
grid lines. The basic grid was laid out in June 1953; the zero-north 
line in October for some reason was taken 93 feet south of the O-N 
line for June, but the angle between the grid system is parallel. In 
February both the position of the zero point and the zero north line 
were at an angle of 15 degrees from the June and October positions, as 
shown on Figure 9. Fortunately enough control was available to determine 
the correct positions of the stations after the samples were taken, so 
that the points could be plotted accurately. This variation between 
grid systems weakens the force of the statistical comparison of the 
sands at Stat ion B along the arbitrary grid system for the different 
sampling intervals of time, but the points are roughly comparable. 
Comparison of the sands for comparable elevations above sea level, or 
comparable positions with respect to the position of the shore line, 
however, can be made, because samples are plotted in the correct position 
with respect to beach contours. 

Arbitrary elevations are assumed for the reference points, based 
on an assumed elevation of mean lower low water. The reference points 
remain unchanged throughout the series of observations. The elevation 
of Reference Point A is 30 feet (Figure 3) and of Reference Point B 
(Figure 7) is 21 feet. As the elevations of the reference points were 
determined by leveling from an assumed position of sea level, the actual 
elevation may be slightly different at Stations A and B. The heights 
of the crests of cusps at Station Bare 2 to 4 feet lower than at Station 
A, which means that contour lines at Station B could be 2 to 4 feet 
lower than at Station A, but the conditions of surveying do not indicate 
any such difference in elevation. 

The north-south lines at S~ation B for June are not at right angles 
to the east-west lines because the samples were taken by eye before the 
stations were occupied by transit. All measurement of stations has been 
by steel tape, except for Some of the seaward samples. Many of the 
samples at the north end of the lines were taken between down-and uprush 
of successive waves, which left too little time for measurement with tape. 
The elevation of the sample places was determined by stadia except for 
seaward samples taken close to the breaking waves. The contours of beach 
elevations were drawn in the office, based upon transit measurements, 
taped distances, stadia heights and notes taken in the field as to the 
position of the edges of cusps. The position of edges of most of the 
cusps were determined by transit and tape. Theodore Scott occupied thf 
transit and drew the contour maps shown in Figures 3 to 9. 

Samples were taken with half-pint cylindrical paper ice cream 
cartons by scooping up enough of the upper 1.5 to 2.0 inches of the sand 
to fill the cup. This procedure is open to the objection that laminations 
of sand of different grain size are included in some of the samples. Thus 
the parameters of grain size distribution of the samples are likely to 
differ somewhat from the parameters of individual layers. The coefficient 
of sorting is likely to be larger for composite samples than for the 
individual layers of sand, but as the same procedure was used for all 
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samples, and the same depth of sediment waS sampled, the data represent 
the aver"age condition of the upper 2 inches of deposits. It might be 
worthwhile at some later data to make an areal variation study of the 
surface layer of the sediments. The interpretation of such a study 
would be canplicated by the fact that the surfa"ce layer would not repre
sent a synoptic layer. It would represent a deposit inf luenced by the 
last wave that passed over the spot sampled, and erosion caused by such a 
wave, by currents during such times as the beach was below water level 
at high stages of the tide, and by wind action between waves. Wind 
action would be an important factor on the berm, which u~ually is dry 
for several hours each day, but not near the plunge line where the 
beach is continually washed by waves or buried beneath water at high 
tide. Whenever one works with sediments he is confronted by difficulties. 
One copes with such difficulties to the best extent practicable con
sidering the limitations of time, personnel, and equipment. The results 
of the sampling program presented in this paper should be interpreted 
with due consideration of conditions of sampling. 

Mechanical Analyses. Mechanical analyses were made by sieves with 
geometric ratios of size openings on a ~ square root of 2 scale, using a 
rotap and a shaking interval of 10 minutes. The samples were dried at 
105 OC before sieving, and the entire content of the sample carton was 
sieved, normally 50 to 250 grams of sediment. They were analyzed by 
Gerald Graebe, and all samples were run in the same procedure. 

The customary parameters of size distribution were calculated from 
graphs of the weight accumulation curve. The essential parameters of 
the samples analyzed are presented in Table 1. This table presents the 
location, the median diameter measured in phi units, the coefffcient of 
sorting, the logarithm of skewness to base 10, the logarithm to base 2 
of the ratio of the 90 and 10 percentiles of the size distribution -
namely D901DIO, the 90 percentile - D90'" and the slope of the beach at 
the place where the sample was taken. 

The median diameter is presented in terms of phi units. A table 
and scale for converting phi units to median diameters is presented in 
Table 9. This table can also be used to convert logarithms to the base 
2 to arithmetic units; but it should be borne in.mind that the figures 
presented in Table 9 are phi units, which represent the negative logarithm 
to the base 2. The signs should be reversed in converting logarithms 
to arithmetic units. The data for the 90 percentiles are given in 
arithmetic units, to help give a ready indication of the general size 
of the very coarse fraction of the individual samples. 

The data are grouped according to date of sampling and according 
to Station. Two stations - A and B - and the traverse samples between 
the stations are represent ed. The location of all the samples is shown 
on Figures 3 to 9. 
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STATISTICAL PROCEDURES 

The statistical methods used in this report are based .upon the 
assumption that the various parameters examined are taken for a normally 
distributed population and, in particular, that the median diameter 
(D50 ) expressed in phi units is normally distributed. Many statistical 
comparisons among groups of samples have been made; the results of the 
great majority of such calculations do not appear in the tables but 
have been used as a guide in writing the text. All of the tests and 
procedures used in this report are described in greater detail by 
P. G. Hoel(3). If in making a statistical study of a group of samples 
we let x. be the value of the parameter for the ith sample and let n 
be the namber of samples in the group under consideration, the mean,x 
or arithmetic average is given by x=Lx./n. The standard deviation 

i ~x (x. _ x)2 

of the group, (Ix' is given by er x = vi ....! 1n This is 
x 

the interval on either side 6f the mean value which contains approx
imately 68 percent of the sample values (that is. on the average, 34 
percent on either side of the mean). It is therefore a measure of 
the spread of the data about the mean. The standard deviation of the 
mean, er /~ , is a measure of the reliability of the mean. If 
y groups ~f ran~on samples from a population, x, are averaged, yielding 
y means, the chances are even that 68 percent of these means will lie 
within the interval of erxl'~' from the mean of the entire popula
tion. 

In investigating the relationship between two variables. two 
statistical parameters have been used in the present report. The coefficient 

I (x. - i) . (Yi - i) . 
of correlation.! is given by r = 1 1 no- er ; (n = n = n ). 
The coefficient of correlation is a measure~fYthe interdependencexof y 
two variables. Values of r = 1 indicate that in the group under con
sideration a perfect linear interdependence exists; a value reO in
dicates that the relationship is completely random. Intermediate values 
are more or less rough indices of the degree of correlation between the 
two variable's. Consult Hoel or any other text on statistics for 
further details The significance between a difference between two means 

i and y is determined as follows. Let t = x"- Y. Then the pro-

Jerx 2 er 2 
- + y 
n n 

bability that this difference in means could hIve ari~en from purely 
random causes, that is, the probability that both groups of samples were 

drawn from the :same population. is given by [l -f: t 
~ (t) dtJ ' 

1 - t
2
/2 . where' (t) = : ~ e and 1S the , normal curve of error. 

v 21T' 
In this report a difference between two means is considered significant 
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if the probability that the difference is due to .random causes is less 
than 0.05 (or one in twenty), which corresponds to the value t = 1.96. 
The difference is considered very significant if that probability is 
less than 0.01, corresponding to t = 2.58. 

The figures given in the tables under "significance in percent" are 
the percent probability that the coefficient of correlation r is drawn 
from samples of a population in which the actual correlation-between the 
variables x and y is zero; i.e., that the relationship between x and y 
is random. A significance of 5 percent is here considered to ~an that 
a real relationship does exist between the variables x and y. 

It should be borne in mind that the statistical the ory for investigat
ing groups of samples taken from a normally distributed population can 
be developed for the case in which the number of samples in the group is 
small, as well as for the more commonly used techniques in which the 
number of samples is supposed to be essentially infinite; i.e., the 
entire population has been included. For ordinary purposes small sample 
and large sample theories give identical results where the number of 
samples is equal to or greater than 30. In the present paper the 
significance of a difference has been developed for the large sample 
theory and the number of samples has ranged generally between 30 and 50. 

A method of detecting the significance of the difference between 
two means is available in both theories. For a qualitative measurement 
of "significant" or "nonsignificant" the large sample te st is far 
easier to apply where large numbers of such tests must be performed 
For this reason large sample theory has been used throughout for the 
comparison of means, even where the size of the group would indicate 
the use of small sample theory. This procedure invariably indicates a 
higher degree of significance than that given by small sample theory 
The cases where this error becomes of importance are those mentioned 
above in which only a qualitative measurement has been made. Such 
results are not recorded in the tables, and the error has been allowed 
for in the use of results. 

DESCRIPTION OF TABLES 

The basic data are presented in Table 1. This table gives the 
location and principal parameters of the sediments. In the column for 
location of samples the order of arrangement of lines of samples is from 
west to east and all the samples on an individual North-South line are 
presented before the samples on the next most easterly line are given. 

The median is presented in terms of phi units because the relation
ships between samples can be most conveniently treated statistically 
in such a form. In order to help readers interpret the size of the 
median diameter in arithmetic units, the equivalent diameter in microns 
for given phi size is presented in Table 9. This table gives, for in
crements of 0.1 phi unit, the grain size from a phi of minus 6 to a 
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p-hi of pL. o. For handy reference a graph for converting phi units to 
arithmetic units is given at the bottom part of the table. 

The coefficient of sorting is presented in the conventional form of 

~ Q3 • The data are presented to three significant figures. The skewness 
Ql 

~ 
~ ~~ is presented logarithmically to the base 10 so that skewness on 

bot~ sides of unity can be presented in equivalent form. A skewness 
logarithm of plus 0.010 is of the same signif icance with respect to 
deviation from the nornlal probability distribution as minus 0.010. 

In order to give a better concept of the inner and outer ends of 
the size distribution, the ratio of the 90 to the 10 percentile is given. 
The 90 percentile represents the diameter for which 90 percent of the 
sediment is more fine grained, and the 10 percentile the diameter for which 
10 percent of the sediment is finer. The ratio of these two diameters 
is presented in the form of the logarithm to the base 2 so that range in 
~ventworth grades between these two limiting grain sizes is apparent. 
For example, the logarithm, 1.05, shown for Sample 256\v 64S, Station A 
for June indicates that the 90 percentile is slightly more than twice the 
diameter of the 10 percentile, and the logarithm, 2.07, for Sample 64W 64N, 
Station B for June indicates that the 90 percentile is4 times larger 
than the 10 percentile. For interpreting the logarithms to the base 2 
in terms of arithmetic number. consult Table 9 which gives data for 
logarithms to the base 2 between plus and minus 6, or between 64 and 1/64 
millimeter. However, remember that the data in Table 9 are given in 
terms of phi units, which are negative logarithms to the base 2. 

The 90 percentile is expressed arithmetically in order to indicate 
a general upper limit of the grain size distribution. The slope is 
given in terms of percent and the figures are presented to the first 
decimal place. The data have an estimated probable error of 5 to 10 
percent. Most of the slopes for Stations A and B are based on the contour 
lines shown in Figures 3 to 9. A few of the data are based on direct 
clinometer readings. All slopes for the traverse stations are based 
on clinometer readings. 

The essential features of the size distribution of the series of 
samples taken in the course of this study are summarized in Table 2. 
In this table the data have been averaged for the individual stations 
and traverses for each of the time intervals at which samples were 
taken. In averaging the data for each locality for each time interval, 
the data were grouped in four ways: (1) lines transverse to the beach; 
(2) lines parallel to tl:le beach; (3) elevation zones above the assumed 
mean lower low water level; and (4) concentric zones about the zero 
point. 
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In the first category, samples on each of the five transverse lines 
were averaged; in the second, samples on the lines 16 feet apart parallel 
to the beach; in the third, samples for each 3 foot elevation, and in 
the fourth samples at distances of 1, 4, 16 and 64 feet from the zero 
point were averaged. The samples in the fourth category were averaged in 
two ways: (1) for samples at given distances from the zero point, and (2) 
all samples up to and including the samples at given distances. The 
averages for the second category are cal~d cumulative averages. Tpe 
four categories thus give the average grain size for several different 
positions on the beach. In averaging the traverse samples. the samples 
were grouped according to three positions on the beach. designated as 
L, M, and U in Tables 1, 2 and 6 respectively. Line L represents samples 
f rom the lOWer part of the foreshore, 60 to 100 feet seaward from the 
berm; Line M represents the middle or intermediate samples taken near 
the upper part of the foreshore. generally 15 to 30 feet from the berm; 
Line U represents samples on the berm most of which are within 40 or 50 
fee t ~f the crest of the , berm. The data in the first four columns of 
t he tables repr esent the arithmetic mean of the figures for the individual 
categories. The data in the last two column s repre sent individual 
parameters. All data except those in the last column are given in terms 
of phi units. See Table 9 for conversion of phi units to arithmetic 
units. 

The symbols used in Table 2 are explained at the end of the table. 
Both the standard deviat ion of the sample and the standard deviation 
of the mean are included in the table. The standard de viation of the 
sample is the measure of the distribution of samples about the mean. 
The standard deviation of the mean is a measure of the probable error 
of the mean. The minimum median is the smallest median diameter among 
the samples in the group of samples averaged. The maximum median 
diameter can be determine d from the minimum by subtracting the logarithm 
to the base 2 of the ratio of maximum to minimum median given in the 
last column. Thus for Station A, June 1953, Line 256W. the minimum 
me dian is 0.64 phi units, corresponding to 640 microns and the maximum 
is 0. 64 minus 0.42, or 0.22 phi units, corresponding to 860 microns. 

Tables 3 presents the averages of median diameter given in Table 2 
in a form designed to compare the grain size for the three seasons of the 
year that were investigated in the present study. The table presents 
averages of the same parameters as considered in Table 2. The averages 
are grouped according to the same four position-on-beach factors as in 
Table 2. The main purpose of the table is to present the data in such a way 
as to compare seasonal differences. Only Station A is represented in 
this table because only at Station A are the sampling stations the same 
for each of the three time intervals. 

Tables 4 and 5 present summaries of the significance of the dUference 
between the average median diameter and sorting coefficient for the 
different seasons for which samples were taken. The data presented in 
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tIE table represent the date, the munber of samples, the mean median in 
phi units, the standard deviation of the mean in phi units, and the 
significance of the difference expressed as a ratio. The ratio is 
calculated according to the formula described above. 

The significance in percent expressed in the last column is the 
percentage probability that the difference in mean median diameter could 
have risen from purely random causes. A significance of less than 5 per
cent is taken to indicate that the difference in mean grain diameter is 
probably a real difference rather than a result of random sampling. 

The data given in the last ser ies of columns in Tables 4 and 5 
present figures representing the significance of difference between 
seasons for which sampling data are available. Thus the figure in Table 4 
of 0.005 for the period June to October represents a very high degree of 
probability that the median diameter in October 1953 is significantly 
different than for June 1953. Similarly, the difference between February 
1954 and October 1953 is highly significant, whereas the difference 
between June and FebL~ary, expressed as 41.2 percent is so large that the 
dif f erence probably is not signif icant but is the result of random sampling. 

Table 6 presents comparative data on median grain size for Stations A 
and B for the traverse samples arranged according to position on the 
beach. Three positions were represented: (1) lower foreshore, (2) upper 
foreshore, and (3) berm. The results represent the mean of all the median 
diameters in each of the three position categories for each of the 
three groups of samples for the periods of June, October and Pebruary 
or March. 

Table 7 presents a statistical study between median diameter and 
sorting coefficient. The significance of difference is presented in the 
same way as for the data in Tables 4 and 5. Figures of less than 0.05 
indicate that the difference probably is significant. 

Table 8 presents a similar comparison of the relationship between 
grain size and beach slope at Stations A and B for the times of June, 
October, and February or March. 

Table 9 presents phi units in terulS of microns. Tabular data are 
given for readings of plus 6 to minus 6 phi units Phi units are 
negative logarithms to the base"2. Thus a phi unit of 1.0 corresponds 
to ! millimeter, or 500 microns, and a phi unit of 2.0 corresponds to 
1/4 millimeter, or 250 microns. Readings of negative phi units are 
the reciprocals of positive units. Thus minus 1.0 and minus 2 represent 
2 and 4 millimeters respectively, or 2000 and 4000 microns. By revers
ing the sign this table can be used to convert logarithms to the base 
2 to arithmetic units. For convenience in converting phi units between 
plus and minus 2, a graph is given for this interval at the base of the 
table. 
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DESCRIPTION OP FIGURES 

Figures 1 and 2 are locat ion maps. Figures 3 to 9 show two features: 
(1 ) the positions of the samples that were studied, and (2) the contours 
on the surface of the beach . The reference stake which f orms the basis 
for the transit surveys at Station A is a stake 19 feet northeast of the 
fence corner west of the Coast Guard Station, 3 miles northeast of 
Point Reyes. Its elevat ion is taken as 30 feet. The zero point is 103 
feet seaward f rom the reference po int . The contours are based on transit 
shots on the sampling stat ions and the points of the cusps. The 
cont ours were drawn in the of fice from field data. The data for June, 
October and March are exac tly comparable. In Pebruary, lines of samples 
are at an angle of 20 degrees with the others. The refe rence stake for 
Sta tion B is a stake near a large log about 2000 feet northeast of the 
fe nce that is one mile southwest of Abbotts Lagoon. Owing to winter 
stormS this reference point is difficult to locate, Even during the 
period of observations trouble was encountered in occupying the same 
stations in the sampling program at the different times the station was 
visited: Comparable lines for correlating position of samples at the 
di fferent sampling dates are shown on Figures 7 to 9. Lines for June 
1953 have been used in the statistical studY' of the data. 

Figures 10 to 19 present profiles showing beach slopes, median 
diameter in phi units and sorting coefficient for each of the five lines 
transverse to the beach at Stations A and B for the different dates of 
sampling. These data are represented in the charts by a different line 
pattern. At Station A the dates are June, October, and March. February 
is not shown, as the transverse lines are at an angle to those for June, 
October and March. A similar difference in angle of the transverse lines 
obtains for February for Station B, but as no comparable survey for 
March was made at Station B, the data for the Pebruary lines for 
Station B have been projected upon the lines for June and October, or 
the data have been interpolated from information shown on Figure 9. In 
order to make the profiles at Station B for February conform more 
wit h the observations made. a separate figure, Figure 20 has been pre
pared showing the profiles and median and sorting data as actually 
measured in Pebruary 1954 at Station B. To illustrate the variation in 
profile in median diameter and sorting, a chart showing the variation 
of these parameters along the 0- North line for the three seasons is 
presented in Figure 21. In this figure the data for February 1954 at Station B 
have been projected on the line for June 1953, which is the basic plane 
of the profile for Station B. Similarly, at Station A the line for March 
1954 has been used as the plane of projection for the winter profile. 
as this line is the same line as was sampled in June and October 1953. 

SEDIMENT CHARACTERISTICS 

Beach Shape. The general shape of the beach is shown by the con
tours on Figures 3 to 9. The beach in general slopes 6 to 12 degrees 
00 to 20 percent) as shown by the data presented in Table 1. 
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The slopes are steepe~ off the ends of t he cu~ps than in the center of 
the cusps. The outer edge of the berm in general inclines gent ly toward 
the rear of the beach, usually 1 to 2 de grees ( 2 to 4 percent). This 
backward slope on t he berm is indi cated by depression contours on the 
f igures. In places, part icularly on t he edges of cusps, the waves under
cut t he beach forming steep slopes , some of which are as much as 45 
degree s, or 100 percent. No gener al study of the cusps was made in 
the present inve stigation, as the primary purpose wa s to study variations 
in size dist r i but ion with respect to an arbitrary grid. 

Gra in Si ze . The grain size on Point Reyes beach var i es conside r ably 
from time t o t ime and from place to place. The general median diameter 
ranges mainly between 0.4 and 0.75 phi unit, or mainly be tween 600 and 
750 microns. That is, the sand on the beach is generally coarse . Each 
time the beach was visited a few sampl es were found with median diameters 
of more than 1000 microns and an equally few sample s with medians of 
less than 500 microns. The extremes a re Sample 320B 64N at Station B 
for October 1953, which had a phi me dian of -2 . 10, corresponding to a 
median diame t er of 4.3 millimeters; and Sample 256W l6S at Station B for 
February which had a phi median of 1.58 corresponding to 330 microns . 
The coarsest swnples were found in places of strong current action in 
the water returning to the beach. 

The general averages for the different parts of the beach and 
stations occupied are presented in Table 4. Thus f or June 1953 the 
phi median for Station A, B and the traverse samples are 0.50, 0.57 
and 0.39 unit respectively, corresponding to diamet ers of 707, 673 and 
753 microns . For October 1953 the phi medians are 0.90, 0.72 and 0.43 
respectively, cor responding to 536, 607 and 743 microns. For February 
1954 the phi medians are 0.56, 0.64 and 0.45 respectively, corresponding 
to 687, 640 and 732 microns. The traverse samples thus are seen to be 
slightly coarser for each season. Station A had phi medians of 0.48 
and 0.76 for March 1954 and November 1954, corresponding to 717 and 593 
microns respectively. 

The standard deviation of the medians, representing the principal 
spread of medians about the average median as indicated by Table 4 for 
Stations A, B and the traverse localities for J une 1953 are 0.29, 0.56 
and 0.35 phi unit. These standard deviations are much in excess of the 
standard deviation of the method of analysis, which is 0.02 phi unit. 
Each of two samples was analyzed·9 times to determine the variation 
inherent in the method of analysis. One of the two samples so anal yzed 
had a median diameter of 711 microns and a standard dev iation of 0.022 
phi unit, and the other sample had a median of 522 microns and a standard 
deviation of 0.020 phi unit. In terms of arithmetic units these standard 
deviations are 11 and 7 microns, respectively. As the average grain 
size of the June samples is around 700 microns, the spread of the standard 
deviations for the thre~ sets of beach samples corresponds roughly to 
150 microns, 250 microns and 175 microns respectively. The standard 
deviation of the method of analysis thus is small compared with the 
standard deviation of the samples on the beach. 
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The standard deviations for October for the three groups of samples 
are 0.39, 0.60 and 0.43 phi unit, which are slightly greater than for 
June. That is, the sediments are more variable. The respective figures 
for February are 0.41, 0.61 and 0.53 phi unit, which are essentially 
the same as for October. For all three seasons the beach at Station A 
is less variable than at Station B, and the intervening traverse samples 
have an intermediate variability. No explanation for this difference in 
variability is apparent. 

The variation in average grain size at each of the groups studied 
for the different seasons is shown in the last group of columns in 
Table 4. The average median diameter in Phi units for Station A for 
the five seasons sampled range between 0.50 and 0.90, that is, 707 and 
536 microns. The significant differences as indicated in the statistical 
studies presented in Table 4 for this station are between June and 
October 1953, October 1953 and February 1954, October 1953 and March 
1954, June 1953 and November 1954, and November 1954 and March 1954, 
all of which have significant percents of 0.005. It is thus obvious at 
certain times of the year wave conditions are such that the pattern of 
sedimentation is different on the beach at Station A. At other times 
the grain size distribution differs relatively little. The sands de
finitely are more fine-grained in October than in February, March or 
June. The sand seemingly is not particularly different for November as 
compared with October, but the sediment seemingly gets coarser as the 
winter season comes on. A possible explanation for such grain size 
difference is wave energy, which presumably is less in October than the 
cumulative effects of wave energy over the winter season. These 
cumulative effects presumably are less at the end of the summer season 
than during the middle or at the end of the winter season. 

Abbotts Lagoon exhibits a similar relationship, but the figures for 
significance in percent do not indicate any such distinctive difference. 
As a matter of fact, if it were not for the data from Station A, the 
figures for Station B would carry little conviction, because the signifi
cance in percent between seasons is relatively high. The traverse 
samples show no significant differences. 

The standard deviation at Station A ranges between 0.15 and 0.41 phi 
unit, compared with 0.56 and 0.61 at Station B. No seasonal change in 
variation in grain size at either station is apparent. The samples at 
Station A are consistently less variable than at Station B. The interven
ing traverse samples have intermediate variability. Wave pattern would 
seem to be a possible cause. 

The variation in grain size between Stations A and B for individual 
seasons of the year shows distinctive differences only for the month of 
October, when the mean grain size at Station A is finer than at B. The 
respective phi units are 0.72 and 0.90, which represents a difference of 
85 microns in diameter. The significance in percent is 4.4, which indicates 
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that the chances are about 22 to 1 that the difference is significant. 

Sorting. The average coeffieicnt of sorting is shown in Table 5. 
At Station A it ranges between 1.23 for June and 1.33 for March. The 
sorting is higher in February and March than at other times, perhaps 
a result of greater wave energy. The standard deviation ranges between 
0.08 for June to 0.12 for November. That is, the most of the variation 
in sorting ranges between 1.15 and 1.35. A general average is 1.28. 
The standard deviation inherent in the method of analysis is 0.01, whkh 
is small compared with the standard deviation of the samples. 

The average coefficient of sorting at Station B ranges between 1.44 
and 1.46, the general average being 1.45, which is 0.17 percent greater 
than at Station A. The significant percent between Station A and 
Station B for each season is 0.005 which i~dicates a distinctive difference. 
The traverse samples have a sorting intermedi~te between A and B. The 
sorting of the traverse samples is poorer, 1.46 in October, than at 
other times. This poorer sorting in October is out of line with the 
variation in sorting at Station A or B. It is obvious from the figures 
in Table 5 that the wave energy pattern is different at Station A than 
at Station B, and also at the traverse stations in the intervening dis
tance. The distribution of wave energy presumably is more uneven at 
B than at A, as indicated by the greater coefficient of sorting at B 
than at A. An intermediate variation in wave energy is indiacated for 
the intervening samples on the traverse st~tions. 

The standard deviation or variation in sorting is less at Station A 
than at B, and it is intermediate between A and B on the intervening 
traverse samples. The average standard deviation ranges between 0.08 
and 0.12 at Station ,A, compared with 0.20 to 0.22 at Station B , and 
0.085 to 0.11 for the traverse samples. The significant percent analysis 
indicates a distinctive difference between variation of sorting at Band 
A, but no distinctive difference along the traverse. 

The results of the statistical analysis presented in Table 5 in
dicate that the sorting definitely is higher at Station B than at 
Station A, and that the variation in sorting is greater at B than at 
A. As far as the seasons are concerned, the sorting is best in June. 
Also the Point Reyes sediments as a whole are less well sorted than 
sediments on most other beaches, many of which have an average sorting 
of 1.20 or less. 

Skewness. The skewness is so close to unity that little statistical 
difference is apparent. Hence no studies were made of the skpwness. 

SMALL SCALE VARIATION IN GRAIN SIZE 

June. The variation in grain size with respect to position on the 
beach is presented in Table 2. This table groups the samples in four 
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categories; (1) lines transverse to the beach; (2) lines parallel to the 
beach; (3) ele vat ion zone s; and (4) concentric zones around the zero point. 
Gr aphic presentat ion of the v~~ iat ion of the samples for the different 
seasons along the lines transverse and paralle l to the beach are shown 
in Figures 10 to 21. The sampling grid provides 5 lines of samples 
normal to the beach. and 7 l ines of sample s parallel to the beach . Six 
elevat ion zones were analyzed by thre e-foot interval s and by berm. sampl es. 
Five elevation zone s of samples around the ze ro point were studied. 

In J une 1953 at Stat ion A. the average phi median diameter a long t he 
lines transverse to the beach r anged be t wee n 0.40 and 0. 63. corresponding 
to median diameter s of 758 and 647 mic r ons . The s tandard devia t i on ranged 
between 0.17 and 0.37 phi unit . The se figures compare with an average 
phi me dian and ave rage standard deviation for the whole popUlation studied 
at Stat ion A. June 1953. of 0.50 and 0. 29 respec t ive ly . The average 
median diameter along the two pairs of outer lines (256E and 25 6W) is 
dist inc tly lower. 0.42, than along the centra l line, which had an average 
medi an of 0.63 phi unit. The mean standard deviation for the dif ferent 
line s is 0.24 phi uni t, which is 80 percent of the s tandard deviat ion of 
the entire population in June. The probable error of the standard de
vIation averages 0.10 phi unit. Thu s t he deviation of grain size along 
any l ine is a lmost as large as the deviation for the whole popUlation. 
A similar relation holds for the samples paral lel to the beach . The 
grain size tends to be small, 0.64 phi unit , on the upper berm samples 
( line 64S) and lar ge . 0. 18. on the lower foreshore (line 64N). The 
average standard deviation ranges from 0.08 to 0.32, and the general 
deviation for the whole group of lines is 0.21, which is 70 percent of the 
ave rage devia tion of the entire group of samples at Stat ion A. The 
mi nimum median of the June population along the individual grid lines 
r anges from 0.33 to 1.08 phi uni t s, that is, from 800 to 470 microns. 
The aver age logar ithm of the ratio of maximum to mi nimum diamete r along 
the different lines r anges between 0.39 and 1.15, corresponding to rat ios 
of 1.31 and 2.22. 

The samples a rranged accor di ng to 3-foot zones exhibit s imilar 
re la tionships. They are coarse in the 3-6 foot zone on the lower for e
shor e, where the average median diameter is 0.04 phi unit, co rresponding 
to 960 micLons, and finest near the upper part of t he fore slope and on 
the berm where the average diameter is 0.58 phi unit, corresponding to 
670 microns. 

The sediments as grouped according to concentric r ing s around the 
zero point, as expected, show an increasing standa rd deviation as more 
samples are considered. Standard deviation of the samples within 4 feet 
of the zero point is moderately large , as the cumulative standard deviation 
is 0.15 phi unit or 75 microns. That is, the standard deviation within 
4 feet of the zero point is one half the standard devia tion of t he enti re 
populat ion studied. The standard deviation for the sample s within 16 feet 
of the zero point is 0.42, which is considerably greater than the average 
standard devia tion (0.29) of the entire population. In other words, the 

18 



local variation wi thi n 16 fee~ 1S as 3reat if not greater than over the 
area 250 feet in diameter that was sampled. 

At Station B, for June 1953, the average grain size varied greatly 
al ong the dif f erent transverse lines, ranging from 1.02 phi units on the 
256W line to 0.31 unit on the 256E line. The average standard deviation 
for the trans verse lines ranged from 0.18 to 0.55 phi unit. On four of 
the five lines the standard deviation w~s over 0.50, compared with 0.56 
phi unit for the average of the entire population. Again the average 
s tandard deviation along tIle transverse lines was at least 80 percent 
of the standard deviation of the entire population. The average standard 
deviation of the lines parallel to the beach ranged from 0.31 to 0.70 , 
and along three l i nes was more than 0.62 phi unit, which is considerably 
greater than the average deviation of the entire population. 

The grouping of samples according to elevation zones indicates that 
the berm samples are coarser (phi median of 0.34). The samples on the 
lower foreshore are considerably finer. As ~t Station A, the cumulative 
standard deviation of the samples within 16 feet of the zero point was 
about half the standar.d deviation of the entire population. The average 
zone median diameter for each of the first 4 zones is essentially the 
same, 0.82 to 0.8,9 phi uni,t, whereas the standard deviation of these 
averages is 0.30 ph; unit. The logarithm of the ratio of the maximum 
median to minimum median diameters ranges between 0.55 and 1.95, correspond
ing to ratios of 1.46 to 3.9. In other words, along individual grid 
lines the grain size varies considerably in relatively short rlistances. 

October. In October 1953 at Station A, the grain size var1es between 
0.66 phi unit and 1.00 phi unit along the transverse lines, and 0.47 to 
1.10 phi units along the parallel lines. The sediments on the lower 
foreshore are coarser than those higher on the beach. The average diameter 
of the 3-6 foot zone is 0.51 phi unit. The standard deviation of 3 of the 
5 lines is equal to or greater than the average deviation of the popula
tion as a whole, and in line 256E is nearly twice the average standard 
deviation, being 0.72 compared with 0.39 phi unit for the general average. 
The logarithm of ratio of maximum to minimum diameter along the individual 
lines ranges between 0.42 and 1.86 corresponding to ratios of 1.35 to 3.6. 

The samples along the parallel lines are less variable than along 
the transverse lines; only lout of 8 lines have a standard deviation 
higher than the general average. The line of samples having the greatest 
deviation is 64N on t~e lower part of the foreshore where the standard 
deviation is 0.51 phi unit compared with 0.16 to 0.34 phi unit for other 
lines . The sediments grouped about the zero point are much more unif orm 
than are the June samples; the zone median diameter ranges beh .. een 1.05 
and 1.19 phi units and the standard deviation in the 16-foot zone is 0.06 
compared with 0.39 phi unit for the general average for the beach at 
this time. 
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The October samples thus show less areal variation within shott 
distances than do the June samples. This relationship presumabLy is 
a vagary of deposition, because the average deviation for the beach 
in October as a whole is 0.39 compared with 0.29 for June. 

At Station B for October 1953 the average grain size for the 
different transverse lines ranges from 0.29 to 1.18 phi units. The average 
standard deviation of the individual lines is 80 percent of the average 
standard deviation of the entire beach. The lines parallel to the beach 
exhibit similar relationships. The average median diameter ranges between 
0.40 and 1.18 phi units. The average standard deyiation of median diameter 
on the individual lines is 85 percent of the average standard deviation 
of the population of samples. The standard deviation of the samples 
within a range of 16 feet of the zero point is 0.35, which is 60 percent 
of the standard deviation of the entire population of samples. The 
variability of the samples along the different grid lines studied is 
high, as is indicated by the high ratios of maximum median to minimum 
median diameter. The ratios range from 1.2 to 4.6 

February. The median diameter on the transverse lines at Station A 
for February 1954 ranges from 0.40 to 0.82 phi unit, that is, from 760 
to 570 microns. The standard deviation averages 0.37 phi unit compared 
with 0.41 for the entire population. Thus, the variation along the in
dividual lines is 90 percent of the entire variation. Similar variations 
prevail for the lines paralle to the beach, where the range in median 
diameter is from 0.12 to 1.08 phi units. The sediments are coarsest 
beyond 64 feet north of the zero point where the median diameter averages 
925 microns, and finest on the berm where the samples average about 500 
microns. The standard deviation of the medians along the individual 
lines is about 80 percent of the standard deviation of the entire popula
tion. The ratio of maximum to minimum median diameter along the in
dividual lines in general is low. It is less than 2 on all samples ex
cept on two lines,and the largest ratio is about 2.5. The standard 
deviation of the samples within 16 feet of the zero point is 0.24, 
which is about 60 percent of the deviation of the popUlation. 

At Station B, the range in 'average grain size for the individual 
transverse lines is 730 to 560 microns. The average standard deviation 
of the individual lines is 90 percent of the deviation for the population 
as a whole. The ratio of maximum to minimum median diameter is 2.8 to 
4.9. The ratio of the standard deviation of the lines parallel to the 
beach is likewise 90 percent. The sediments at this station at this 
time of year are rather variable along the individual lines. The sedi
ments are coarsest in the zone of samples more than 64 feet north of th~ 
zero point, where the average median diameter is -0.36 phi unit (1258 
microns). The grain size diminishes to 555 microns on line 32N, roughly 
along the crest of the berm and the upper part of the foreshore. This 
relationship is also brought out by the data for the individual elevation 
zones, where the average median of the zone 3-6 foot elevation is 1000 
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microns or 1 mill ime t er, and for the middle to t he upper part of the 
foreslope (elevat ion 6-9 feet ) where the average di ameter is 469 micr ons. 
Thus f or t he elevation int erva l of 3-6 feet, the grain size dimini s hes 
one Wentworth grade size. The berm sample s are sligh t ly coarser t han 
those on the upper fores lope, aver a ging 550 microns. 

The var iation of samples around the ze r o point which is near t he 
out er edge of the berm is part icularly var iable. Withi n one foot of 
the zer o point t he average st and ard deviat ion is 0 .41 phi units, or two
thirds ' the deviation for the entire popul a t ion, and within 16 feet of 
the zero point the standard deviation i s 0 .70 phi unit, wh i ch is 115 
percent of the deviat i on of the populat ion as a whole. 

Ma rch. The sands on t he beach at Stat ion A in Mar ch 1954 are 
simi l -a-rto the s ands f or Febr uary. The r ange in average grain size along 
the transverse l ines is 0.3 8 to 0.71 phi uni t , and the s t andard deviation 
is 70 percent of t he deviation for the entir e popu lation. Similar re
lationships hold fo r the transver s e lines. The standard deviation of 
sediments with in 16 feet of t he zero point is 65 percent of the dev i a t i on 
of the populat ion as a whole. 

The r at i o of maximum median to medi an diamet er along the transverse 
and paral lel l i nes in general is less than 2. The s ands are finest on 
the upper part of the berm where the average i s about 650 micr ons. 
When the samples ar e grouped acc ording to e levat i on zones , the coarsest 
s amples are in the 3-6 foot zone where t he aver age median is 860 microns, 
and the finest sampl es ar e on the upper foreshor e wher e the average is 
610 microns . The median diam et er on the berm ranges ma i nly be tween 700 
and 750 microns . 

Tr averse Samples. The dat a on t raver se samples are report ed in two 
f orms, one c omparing beac h posit i on (Table 2) and the other compar i ng 
seasonal conditions (Table 6). The variat ion on the indiv idual t raverse 
stat i ons 2000 feet apar t is of the same order ~f magnitude as wit hin 16 
feet of the zer o point at Station A and B, as is shown in the fo ll owi ng 
tabulat ion. 

Compar ison of standard dev iat i on of tr aver se 
s amples and samples taken within 16 f eet of zero point 

Station J une Oc tober Februarr 
ave rage standard deviation in phi unit 

l6~ft. zone, Stat i on A .42 .06 .24 

l6-ft. z one , Stat i on B .30 .35 . 70 

Traverse s t ations .35 .43 .52 

Thus for June t he standard deviation f or the l6 -foot zone for St ations A 
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aod B is 0.42 and 0.30 respectively, compared with 0.35 for the entire 
suite of traverse stations. For October, Station A is much less variable 
than either Station B or the traverse stations, but Station B is of the 
same order as the traverse stations. Similar relationships prevail for 
February. The variation at Station A is less than at the traverse stations, 
and at Station B it is greater than at the traverse stations. 

VARIATIONS ALONG INDIVIDUAL SAMPLING LINES 

The detailed variation between samples along the lines that were oc
cupied is presented in Figures 10 to 21. These figures show for each 
of three seasons the beach profile, the median diameter and the sorting 
of the sediments. The cut and fill between sampling periods is clearly 
shown by the beach profiles. The gaps between pairs of lines indicate 
the magnitude of the scour and fill. As this erosion and sedimentation 
is the basis for a companion paper to the present paper(l); reference is 
made to that paper for discussion of cut and fill. 

The median diameters and sorting are presented in profiles transverse 
to the beach in Figures 10 to 20, and in a profile parallel to the beach 
in Figure 21. The transverse profiles represent intervals of 64 and 
256 feet on either side of a center profile for the two stations, A. and 
B. One figure (Figure 20) shows profiles as actually occupied for February, 
when the lines of samples were taken at an angle to the other sampling per
iods. Figure 19 shows the data for February for this area as projected 
upon the same lines as for June and October. The lines at Station A are 
all in the same position. 

Figure 10 representing line 256W for Station A has coarse sediments 
on the lower foreshore, fine sediments near the crest of the berm and 
slightly coarser sediments upon the berm. This general trend holds for 
March and October, the two periods for which samples were taken on this 
line. The lines for the median diameters vary in a rather regular pattern. 

The lines for sorting coefficients for October are essentially 
constant throughout the entire prof ile, although the landward end of the 
berm is more poorly sorted, that is, the coefficient of sorting is higher. 
The line for March is variable. The sediments are more poorly sorted on 
the middle foreshore than elsewhere. 

The line for 6 4v~ Station A, shown in Figure 11 differs considerably 
in grain size on the foreshore. The sediments are much finer in October 
than in other seasons. The variation in grain size is regUlar, with a 
tendency for finer sediments on the upper foreshore. No berm is indicated 
by the prifile at any of the three seasons for this line. The sorting 
tends to become poorer landward for all three seasons. The sorting shows 
greater small-scale variation than the median rliameter. 

Line Q-IV for Station A exhibits similar relationships. The grain size 
for June and March, which months reflect the effect of the winter season, 
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exhibits variable median diameters. October sands, which represent the 
effect of summer conditions are fine-grained and exhibit a regular 
distribution, with the finest sediments near the upper part of the fore
shore. The sorting is essentially uniform throughout, though it does 
tend to become poorer shoreward. Local variations in sorting character
ize the March profile. 

Line 64E shows no essential difference from the three preceding 
lines. Line 256E is highly variable in both sorting and grain size for 
all three seasons. The variation about the zero point is particularly 
large. 

The lines at Station B are similar to those at A. Line 256W shows 
coarse sediment on the lower foreshore and fine sediment on the upper 
part of the berm, except for June, which has an essentially constant grain 
size over the whole beach profile. Interestingly, this profile does not 
show a berm. Evidently the waves washed up the beach in an essentially 
uniform way. The sorting is rather variable and tends to become poorer 
shoreward, as in the lines at Station A. 

Line 64W at Station B is highly variable for June and October, but 
is essentially un iformly variable for February. The June samples are 
much coarser on the berm than the other samples. The sorting is highly 
variable for all th ree seasons, but does not exhibit the trend for 
poorer sorting shoreward. 

Line o-w for Sta.tion B (Figure 17) is highly variable, particularly 
about the zero point. The general trend of the median diameter and sort
ing lines are the same for the other lines. Line 64E represented by 
Figure 18 is equally variable. Line 256£ is slightly less variable than 
64E (Figure 19). 

Station B for February (shown in Figure 20) is in two parts in order 
to indicate the relationship of the five transverse profiles to one 
another for one time period. The center line O-W is repeated in the 
t~o parts of the figure. The lower part shows a general increasing 
fineness of sediments up the foreshore for the three west profiles. The 
three east profiles exhibit a similar relationship, but the variation 
between contiguous samples is greater. 

Variations parallel to the water line are shown for the O-N line 
for three time intervals for Station A and B in Figure 21. The nature 
of the cusps is well shown in this figure. The figure also clearly 
indicates the extensive scour between sampling times. Station A is less 
variable than Station Bj the variation in grain size is rather large 
around the zero point in both profiles A and B. 

TIle profiles of grain size and sorting shown in Figures 10 to 20 
suggest relationships to position on the beach. The grain size is coarse 
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on the l ower foreshore, fine on the upper foreshore and somewhat coarser 
on the berm. This relat i ons hip is rather clearly indicat ed by the data 
pr esented in Table 6. The sorting in some profi les exhibits a tendency 
to decL"ease up the f oreshore and onto the berm. In other profiles it 
is variabl e. A s tat is tical study of the relat ionship of sorting to 
beach pos ition indic ates a slight tendency for the sort ing to become 
poor er landward f rom the shore line, but the relations hip is associa~ed 
with so much scatter that it cannot be considered as destinctive. 

SUMMARY OF SEASONAL VARI ATIONS 

The seas onal var iat ions for Station A reported in Table 2 are 
summarized in Table 3 . Station B is not inc luded because the sample 
positions were not r~occupied at successive intervals of sampling. A 
comparison of the data presented for Station · B would thus be less con
vincing than for Station A. The data for the median diameter reported 
in Table 3 show a finer grain size for October than for March or June. 
On all transverse lines except 256Lv the average median diameter is 
distinctly finer as indicated by the higher phi unit for October. The 
standard deviation does not exhibit any distinctive difference between 
the three seasons. This conclusion is also indicated by the statistical 
summary presented in Table 4. The finer grain size for October is in
dicated by the larger phi unit designations for minimum diameter. The 
ratio between maximum and minimum diameter is greater for October than 
for the other months, as is indicated by the higher figures for October 
compared with June, or with March, shown in the last column. The average 
ratio of maximum to minimum diameter is around 2.5 for October compared 
with 1.6 for June and March. A similar relationship is indicated for lines 
parallel to the beach, and for the medians of the concentric zones around 
the zero point. 

The relationship of the standard deviation of samples on different 
positions of the beach to the entire beach is summarized in the tabula
tion below. 

Part of Beach 

Transverse lines 

Parallel lines 
lVit h in 16 ft. of 

zero point 

Average ratio of standard deviation of median 
diamet er of parts of beach to average deviation 
of entire beach, expressed as percent. 

June 
Stations 

A B 

80 

70 

50 

80 

80 

50 

October 
Stat ions 
A B 

100 80 

60 85 

15 bO 

February March 
Stations Station 

A B A 

90 90 70 

80 75 75 

60 115 65 

On the transverse lines 
individual lines averages 80 

the mean average standard deviation of the 
percent of the standard deviation of the 
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entire population of samples at both Stat ions A and 8. The m1n1mum 
ratio is 70 percent f or St ation A for March, and the maximum is 100 
per cent for Stat ion A f or October. The lines parallel to the beach exhibit 
a similar relationship, but the mean variation is 75 percent compared 
with 80 percent for the transverse lines. The smaller variation in 
par t perhaps is caus ed by the smaller number of samples on the parallel 
l ines compar ed with the transverse lines. 

The average standard deviation of the sediment s within 16 feet of 
the zero point in general is 50 to 60 percent of the standard deviation 
of the enti re popu lat i on . Only at Station A in October, where the ratio 
is 15 percent, and at Station 8 for February where the ratio is 115 
percent, are different variations recorded. This tabulation shows very 
clear ly that var iation within a f e\'I feet on Point Reyes beach are 
large compared ~ith the variation of entire populations of samples over 
large parts of the beach . 

The average grain size of the different elevation zones as tabulated 
in Table 3 shows clearly the effect of beach position upon grain size. 
For each of the t hree seas ons the samples are coarse between elevations 
of 3-6 feet, fine between 6-9 or 9':"12 feet, and somewhat coarser on the 
berm. The standard deviation is about the same for samples of different 
elevat ion. The grain size is definitely smaller in October than June and 
March. The effect of beach elevation on grain size is better !ihown in 
the accompany ing tabUlation. 

Relation of grain size to beach el evation 

June October March February 
Elevation Stat ion Statiun Station Station 

feet A 8 A 8 A 8 

3 - 6 .04 .58 .51 .80 .22 .03 
6 - 9 .21 .97 .73 1.33 .50 1.10 
9 - 12 .59 .40 1.12 loll) .71 

12 - 15 .47 1.15 .56 
berm .57 .34 .87 .63 .41 .84 

For June at Station A the average grain size is 0.04 phi unit in 
the 3-6 foot zone, 0.59 unit in the 9-12 foot zone on the upper part 
of the for eshore and 0.57 unit on the berm. At Station 8 the comparable 
figures are 0.58, 0.97 and 0.34. The smallest size, 0.97 phi unit, or 
505 mi crons, at Stat ion 8 is in the 6-9 foot zone rat her than the 9-12 
foot zone as at Station A. Comparable differences are indjc~ted for 
October and June. It is thus evident that the samples on the lower part 
of the foreshore are coarsest ; those on the upper part of the foreshore 
near the berm a re the fi nest; and the berm s amples are slightly coarSer 
than the upper f oreshore samples. This r elationship has been point ed 
out previously by 8 as com(2). The standard dev iation of the samples is 
essentially the same for each zone. 
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The differences in grain size reflect differences in available 
energy. The coasrse sediments on the berm compared with the upper 
foreshore may be in part caused by greater energy of the waves at 
high tide, which wash up onto the berm, whereas the sediments on the 
upper foreshore depend upon the wave energy at the time of sampling, 
which may not be at .the time of spring tides when wave energy pre
sumably is relatively large, and the waves wash over the berm. Even 
if the time of sampling is at spring tide, the sediments that are 
deposited upon the upper foreshore are those produced by the receding 
tide at the upper reach of the waves. This relationship of finer sedi
ments on the foreshore than on the berm is a matter for further con
sideration. 

Another analysis of the effect of beach position upon grain size 
distribution is presented in Table 6. This table gives the average 
median diameter, standard deviation and standard deviation of the mean 
for three groups of samples; (1) the lower part of the foreshore; (2) 
the upper part of the foreshore, and (3) the berm. The dividing lines 
between zones have been arbitarily taken as 60 feet seaward f rom the 
berm, and the berm crest itself. The data in Table 6 are less conclusive 
than those in the preceding tabu~ation, but in general they show the 
coarser samples on the lower foreshore compared with the upper fore
shore. The standard deviation shows no distinctive differences between 
the different elevation zones, though thp deviation at B is greater than 
the deviation at A. 

RELATION OF GRAIN DIAMETER TO SORTING 

The sorting of the sediments is generally known to be related to 
the median diameter, with a minim~ coefficient of sorting for grain 
diameters of 175 to 200 microns(4). As most of the samples on Point 
Reyes beach are coarser than this size, a statistical study of the sort
ing and median diameter was made. The results, presented in Table 7, 
indicate that the sorting in general decreases as the grain size in
creases. The correlations were made numerically between the diameter 
as measured in phi units and the coefficient of sorting. Thus a 
positive correlation means that the coefficient of sorting increases as 
the phi units increase. If the coefficient of sorting increases the 
sorting becomes poorer, and if the phi units increase the sediments be
come more fine grained. As the coefficient of correlation is generally 
negative for Point Reyes beach samples, the sorting becomes poorer as 
the grain size increases. That is, the coefficient of sorting increases 
in magnitude as the grain size increases or the phi units decrease. 

At Station B all the coefficients of correlation for the four seasons 
are negative. In June and October the correlation is -0.50 and the 
significance in percent isO.07 or less, thus indicating a significant 
correlation. However, as the coefficient of correlation is only -0.50 
the spread about the mean relationship between grain diameter and sorting 
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is large. For February and March the coefficients of correlation are 
much smaller. In fact, they are so small that they could be associated 
with random differences of sampling. However, coupled with the larger 
coefficients of correlation for the other two Seasons they suggest that 
the general relationship holds. 

Similar negative correlations prevail for Station B at Abbotts 
Lagoon. However, no significant correlations were found for the traverse 
samples except for a slight negative correlation of -0.37 for June. . 
The correlations for October and February were moderately positive. 

The data presented in Table 7 thus indicate a slight but definite 
relationship between sorting and grain size, associated with a large 
amount of scatter. 

RELATION OF GRAIN SIZE TO BEACH SLOPE 

A statistical study of the coefficient of correlation between grain 
size and beach slope was made. The results are presented in Table 8. 
Some of the coefficients are positive and some are negative. The 
significance in percent is high for all cases except February 1954, in 
which a negative correlation of -0.30 was noted. This negative correla
tion means that the beach slope increases as the phi units decrease, 
that is, the grain size increases. Such a relationship corresponds to 
the general relation of greater slope with increasing coarseness of the 
sand reported on beaches around the world by Bascom(2). However, the 
data at Point Reyes at best are poorly corroborative of such a relation
ship. It should be borne in mind, however, that the study of the 
sediments at Point Reyes beach is on a small scale and that variation 
in grain size within a few feet or tens of feet is compared with beach 
slope rather than the general average grain size and slope for the 
beach, as has been the custom in studies of the general relationship 
between grain size and beach slope. 

CONCLUSIONS 

Point keyes beach is a highly variable beach. The grain size at 
different places and different times of year ranges between 600 and 
750 microns and the general spread of median diameter throughout a general 
population of samples taken according to a rectangular pattern on the 
beach is 150 to 250 microns. The range in median diameter is 350 to 
4000 microns. The variability within 16 feet of a given point on the 
beach is 60 to 65 percent of the variability of the entire population of 
the samples within a radius of 250 feet of the zero point, or at 
selected places between the two stations 5 miles apart. 

The two stations show no distinctive differences for average grain 
size for June and February, but the grain size is finer in October than 
in June or February. In October the samples at Station B are moderately 
coarser than at Station A - 600 microns compared with 530 microns. The 
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sediments at Station B throughout the year consist ent ly are more var i able 
t han at A. 

At both Stati ons A and B the s amples on the lower par t of the fore
shor e are more coarse grained than on the upper par t of the for eshore. 
The sediments on the berm are slightly coarser than on the upper fore
shor e. The gradation in grain siz e up th e beach and " ont o the berm is more 
or l ess uniform, though l oc al variations in grain s ize occur . On any 
given beach the variat i on i n grain size about the median is i ndependent 
of he i ght of beach above the water , as the s tandard deviation of 
i ndividual elevation zones is essentially the same. 

The sediments i n Octobe r at the end of the summer season are 
definitely finer t han dur ing or at the end of the winter season. On 
t he average they are 75 t o 125 microns fi ner in October than in June and 
February, evident ly a reflection of lesser wave ene r gy during the summer 
months. 

The sorting of the sediments is higher than on most beaches , being 
1.28 at Station A and 1.45 at Station B. The sor ting is much more 
variable at B than at A. Obviously t he wave pattern must be different . 
It would seem as if the waves came on the beach at different directions 
and with different f orces at B more commonly t han at A. This var iation 
in wave pattern may be associat ed wit h more irregular bottom pr of iles 
offshore; that is, more bars and greater height and variability of the 
bars. The cusps do not seem different at the two st ations , but there 
can be no question that the waves act differently on the beach at B than 
at A. The traverse samples between stat ions exhibit intermediate re
lat ionshi ps. 

The coarser sands on the lower f oreshore than on the upper f oreshore 
indicate greater wave energy . Such a concept is in accordance with 
exist ing theory, but the coarser sand on the berm t han on t he upper 
for eshore requires special explanat ion . Obvious ly the sand f ound on 
the beach does not repr esent a synopt i c origin. It is formed at dif ferent 
times and under condi t i ons of di ffer i ng wave ener gy. The lowe r foreshore 
samples are continual ly pounded by the waves. They definitely show 
the effect of greater wav e energy compared with other parts of the beach . 
The coarser s amp les on the berm compared with the upper foreshore are 
more diff icult to explain. The sediments on the berm are formed when 
the berm crest is overt opped dur ing high wav es or spring tides. Wind 
action also may winnow away fine particles causing the sediments to be 
coarse. The be rm incl ines shoreward and the water may pour over the berm 
with mor e energy t han at t he time it washed upon the foreshore dur ing 
waning tide st a ges, when the top layers of sediment that are sampled 
are laid down. Dif ferential scour on the upper fore shor e could cause 
diffe r ences in grain size, but these diff erences should be rand om. Some 
should be lar ger and other s sma ller than the average. The statistical 
st udy c learly shows t hat the grains are smaller, though of course there 
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is some spread to the average grain size. A special explanation of 
this grain size variation on the upper berm and foreshore is in order. 

The poorer sorting on the Point Reyes beach t han on some other 
beaches in part may be caused by layering of the sediments, particularly 
at Station B. Layering of sediments indicates either small or large 
time scale effects. The layer may represent variations between individual 
series of waves, between tides or between several tides. With a beach 
upon which the waves strike with such force as at Point Reyes, deposition 
and scour must be a rapid phenomenon. Hence variation in grain size, 
that is, lamination of the beach, probably represents short time effects . 
The variability in grain size as well as the variability in sorting support 
this concept. 

The relationship between sorting and grain size is in accordance 
with existing theory. Presumably the mechanics of motion of flow required 
to move the larger particles cause large variations in t urbulence, which 
in turn presumably is a factor in causing a spread in grain size in the 
deposits. 

The study of grain size variation at Point Reyes has produced more 
problems than it has solved. It has demonstrated the beach is a highl y 
fruitful beach to investigate, and that further studies will throw light 
on the regimen of beaches. So many variations in size distribution exist 
that additional investigation should help solve the c auses of these 
variations and throw light upon beach control problems. 
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'fe-ole 1 

Ec;.,sic pal'c~r_etel's of Point J,e;YGs Sediment.s 

(f 0,r GX}'):':.c'lC"· .. tion of PL':. :!.'C:,,;Je "ters see Gnd of 'i.1a:.:le 1) 

June 1953 - St2.tion A - COCl.5t Guar'd Stc.t ion 

Md in D90 D90 Slope 
Location phi-units So LoGIO S1;: Lo " DI0 rUcrons in % .~ 2 

256\'{ 6hS 0.64 1.1S 0.C06 1.05 915 
256W 32S 0.22 1.38 0.071, 1.68 1660 

64 :i 641; (, J '-'" ....... .... ;.u 1.15 0.011 1.11 1240 11.1 
641:1 32:'! o en 1.14 -0.010 0.97 ~5 9.1 .~ oJ 

64W 16I'J 0.50 1.20 0.042 1.40 1370 11.1 

64'.[ ~ 4N 0.02 1.35 -0.067 1.7L. 1700 U.3 
64'/1 ou o.n 1.31 C .024 1.64 16L,G 11.1 
64V! 16s 0.43 1.18 0.003 1. 35 1300 10.0 
64W 32S 0.45 1.20 0.019 1.61 1410 7.7 
641'1 64S 0.59 1.28 0 .000 1 .70 1280 

16iV OiJ -0.26 1.20 0 .007 1.20 1900 10 .5 
4'\r I. ON O. 7~. 1.25 -0.009 1 •. 26 390 l r • r v .:,) 
lW ON 0 . 86 1.14 0.006 ~~ . 15 ;',40 10 .5 
on 641': o "or. 1. 22 o .01e: 1 ') t:"~ 1430 9.1 • :;;:J ...J _ • ~_ ,..J 

0;'[ 32N 0 . 57 1.18 0 .002 1 ,..., 
-L • L~J JlJO 10.5 

0\'[ 32N 0 . 53 1.21 -0.002 1.21 1060 10.5 
(1"[ 16N O. 7~ 1.20 o.~,:o6 1.17 900 8.0 
OW 4N 0.76 1.23 -C .01/) 1. 28 860 10.5 
ow IN 0.73 1.21}- 0.006 1.34 950 10.5 
Olii ON 0.7L.· 1.21 -C .001 1.21 890 10.5 

OW ON 0.7f, 1.21 0.002 1.45 lC30 10.5 
O'S 4S 0.32 1.24 -0.002 1.35 1370 22.2 
Oil 16s 0.42 1.19 -0.021 0.97 ~5 22.2 
OW 32S 0.?7 1.24 0.004 1.57 1110 -3.0 
OW 32S 0.79 1.20 0.009 1.40 1000 -3.0 

ow 64S 0.6S· 1.27 0.007 1.71 12~.0 0.0 
lE ON 0.65 1. 28 0.008 1. 70 l2tD 10.5 
4E ON 0 .7S' 1.20 0.006 1.20 900 10.5 

64E 64N -0.26 1.2L, 0.001 1. 25 1900 10 .5 
64E 32N o. 5:~ 1.16 0 .003 0.83 970 10.5 

64E 16iJ 0.50 1.13 -O.CI0 1.01 950 9.5 
64E ON 0.65 1.20 -O.Oll 1.10 370 11.1 
64E 16s 0. 3;, 1.10 -0.014 1.16 1230 18.2 
64E 32S 0.65 1.30 0.003 1.65 1190 0.0 

256E 32N -0.07 1.24 -0.055 1.39 1730 7.1 



Table 1 - Continued 

Basic parameters of Point He;yes Sediments 
(For explanation of parcmeters see end of Table 1) 

June 1953 - Station A - Coast Gucrd Station 

M:i in D90 Slope 
Location phi-units So Log lo Sk Log 2 DI0 D90 in % 

256E 16N 0.33 1.22 0.001 1.44 1350 7.1 
256E ON 0.39 1.21 -0.013 0.96 990 7.1 
256E 4S 1.08 1.13 0.012 1.14 750 8.3 
256E 16s 0.00 1.24 0.011 1.41 1010 5.5 
256E 32S 0.03 1.55 0.040 1.84 1750 8.7 

256E 48S 0.44 1.26 0.011 1.53 1290 7.7 

June 1953 - Station B - Abbotts L~goon 

Md in D90 Slope 
Location phi-uni ts So Log lo Sk Log2 DIO D90 in % 

465W -0.40 1.43 -0.031 1.93 2050 
465W 50S -0.93 1.22 -0.018 1.97* 4000* 
256W 64N 1.21 1.23 0.019 1.21 7';5) 7.7 
256Vl 32N 1.31 1.24 -0.007 1.36 670 7.7 
256W 16N 0.98 1.27 0.008 1.38 850 7.7 

256W 4N 0.99 1.24 0.003 1.26 790 6.3 
256W ON 0.99 1.27 0.001 1.30 810 6.3 
256w 4S 0.99 1.14 0.007 1.00 720 6.3 
256W 16s 1.14 1.21 0.012 1.17 7';5) 6.7 
256W 32S 1.26 1.26 0.026 1.38 780 7.4 

256W 64S 0.86 1.52 o .0l14 2.24 1530 6.3 
256W 128S 0.76 1.46 0.015 2.23 1500 0.0 
256W 181S 0.72 1.54 0.024 2.10 1500 50.0 
256W 256S 1.02 1.32 -0.007 1.54 870 

64W 64N 0.60 1.53 0.C07 2.02 1420 8.3 

64W 32N 0.98 1.27 -0.003 1.55 960 8.3 
64W 16N 0.98 1.27 -0.003 1.40 870 12.5 
64W 4N 0.77 1.48 0.024 2.15 l440 1l.1 
64V{ ON 0.15 1. 72 0.028 2.65 2180 14.3 
64W 4S -0.27 1.47 -0.057 2.07 1800 14.3 

64W 16s 0.51 1.67 0.017 2.37 1700 22.2 
641'1 32S 0.20 1.64 -0.008 2.25 1800 0.0 
64W 64S -0.54 1.32 -0.033 1.92 2040 -4.5 
64W 128S -0.43 1.37 -0.047 1.99 1900 2.3 
64W 230S 0.47 1.27 -0.030 1.64 1170 
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'fable 1 - COlltinued 

B2.sic parameters of Point Heyes Sediments 
(For explaniltion of parameters see end of Table 1) 

JW1e 1953 - Station B - Abbotts Lagoon 

tId in D90 Slope 
Location phi-units So Log 1o S1<:: LO£:2 010 D9C in % 

161;'[ ON 0.98 1.28 0.003 1.30 9 'X! 14 .• 3 
4W mr 1.00 1.55 0.093 2.31 1610 14.3 
11;1[ ON O.97-l;-r.- 1.75 0.106 2.25 1510 14.3 
OW 32N 0.67 1.51 0.003 2.12 lL,80 6.3 01"1 16N .L • .LU 1.41 0.064 .2.0L, 1275 14.3 " 

OW 4N o .43~H~- 1.79 -0.009 2.34;:- lLf 70 i 'c 15.4 
OW IN 1.03 1.39 0.050 2.13 1400 L5.4 
0'.1 ON O.84 oH:- 1.82 C.CCO 2.68 1850 14.3 
OW lS o • 25-1:-r.- 1.87 0.012 2.52 1950 14.3 
OW 4S 1.0C 1.35 0.019 2.02 1300 14.3 
OT,'T 18.~ 1.14 1.26 0.007 1.58 920 9.1 .. 
OW 34S 0.90 1.54 0.063 2.28 1550 7.7 .. 
0;.1 64S -0.67 l_. '30 -0.01.17 1.84 1990 -4.0 
OW 128S 0.17 1.41 -0.015 1.92 1670 25.0 
OW 221S -0.02 1.48 -0.039 2.14 1790 

lE ON 1.16 1.60 0.082 2.37 1420 14.3 
L!E ON 0.84-1:-l:- 1. 79 0.113 2.42 1780 14.3 

16E O-'l C.32 1.68 0.005 2.35 1800 14.3 ,J 

64E 32H 0.08 1.61 -0.031 2.29 1800 10.0 
64E 16N 0.99 1.77 0.025 2.L,9 1810 16.7 

6/-tE 41J 0.65 1.53 0.011 2.11 14'30 18.1 
64E OlJ -O.l~: 1.33 -0.051 1.70 1390 16.7 
64E 4S -0.03 1.45 -0.027 2.04 1725 20.0 
64E 16S 0.55 1.46 0.027 2.D9 15m -14.3 
64E 32S -0.10 1.59 -0.065 2.01 1550 -11.1 

64E 64S -0.77 1.26 -O.oJ(; 1.96 2200 -3.4 
64E 1283 0.65 1.71 0.025 2.26 1600 33.3 
64E 207S 1.05 1.28 0.000 1.26 7S'.) 

256E 25N -0.67 1.20 -0.007 1.45 2400 14.3 
256E 16N -0.54 1.11 -0.001 0.77 1880 14.3 
256E 4N 0.08 1.30 -0.010 1.6L, 1610 1~ .3 
256~ 0;1 0.61 1.L,5 -C.Ol:?" ? N', 1330 14.3 .. ~ •• :::"I.j 

256E 43 0.46 1.12 -0.009 0.79 1~80 12.5 
256E 16s 1.19 1.27 0.017 1.65 890 12.5 
256E 32S 1.07 1.32 0.006 1.54 860 12.5 

256E 64S 0.62 1.46 -c .C07 2 • ~:(J'ri- 1550 i :- 3.0 
256H: 172!:~ 1.31 1.85 0.066 2.77 11-+20 
256E 18SS -0.02 1.78 -0.061 2.48 2000 
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Tahle 1 - Continued 

Basic parameters of Point Reyes Sedirrtents 
(For explanation of pilrillllG Gers sec end of Table 1) 

June 1953 - Traverse Stations 

Md in Q2.Q Slope 
Location phi-units So 1og ,o Sk 1og 2 DI0 D90 in % . 

1350-M 0.34 1.18 -0.006 1.49 1230 
1850-L 0.40 1.31 0.003 1.24 1390 
3700-M -0.09 1.47 -0.048 2.15 1760 12.3 
3700-1 -0.13 1.34 -0.013 1.72 1810 
5550-M 0.44 1.56 -0.003 2.25 1600 17.6 

5550-1 0.83 1.40 -0.005 1.55 940 
7400-M 0.35 1.27 -0.016 1.71 1330 14.9 
7400-1 -0.13 1.30 -0.011 1.47 1700 
9250-M 0.47 1.22 -0.004 1.58 1300 15.8 
9250-1 -0.08 1.18 -0.012 1.58 1700 

11100-M 0.96 1.37 0.016 1.89 1140 
11100-1 0.08 1.40 -0.036 1.88 1610 
12950-M 0.63 1.32 0.000 1.80 1290 10.5 
12950-1 0.42 1.22 0.009 1.48 1170 
14800-M 0.10 1.33 -0.012 1.60 1480 

14800-1 0.60 1.32 -0.027 1.44 950 
16650-M 0.40 1.38 0.022 1.90 1560 13.2 
16650-L 0.47 1.32 -0.028 1.79 1100 
18500-M 0.24 1.21 -0.028 1.71 1175 10.5 
18500-1 0.07 1.26 0.004 1.45 1640 

20 350-M 0.46 1.18 -0.021 1.07 950 7.9 
20 350-L 0.84 1.18 -0.006 0.97 785 
22200-M 0.58 1.24 -0.023 1.25 930 12.3 
22200-1 1.48 1.07 0.004 0.74 425 
24050-M 0.17 1.27 -0.012 1.39 1200 21.3 

24050-1 0.22 1.17 -0.013 1.15 1240 
25900-M 0.38 1.21 -0.029 1.63 9{fJ 14.1 
2590O-L 0.33 1.16 -0.005 1.06 1100 

October 1953 - Station A - Coast Guard Station 

Md in D90 Slope 
Location phi-units So 1og lo Sk 1og2 DIO D90 in % 

256W ] i)ON -0.25 1.29 -0.014 1.71 2120 4.5 
256W 128N -0.04 1.30 -0.003 1.72 1800 4.5 
256W 96N 0.68 1.32 0.006 1.66;:< 1l00-~c 4.2 
256W 64N 1.07 1.33 0.006 1.55 840 10.0 
256W 32N 0.57 1.39 0.002 1. 68-1<- 120()ii- 10.0 
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Table 1 - Continued 

Ba.sic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

October 1953 - Station A - Coast Guard Station 

Md in D90 Slope 
Location phi-lL'1i ts So Log lo Sk Log 2 DIO D90 in % 

256W 16N 0.71 1.33 0.024 1.47 1050 7.7 
256,i 4N O.~'7 1.30 -0.002 1.48 950 12.5 
256W ON 0.90 1.24 -0.006 1.39 850 12.5 
256Vl 4S 0.'16 1.36 -0.003 1.54 980 -2.0 
256:'[ 16S 0.88 1.34 -0.007 1.50 900 -2.0 

256'N 32S 1.10 1.30 0.000 1.25 750 -2.0 
256W 64S 0.63 1.45 0.016 1.90 1320 0.0 

64W 128N 1.09 1.17 -0.006 1.07 675 5.7 
64'il 64N 1.16 1.23 -0.002 1.15 700 8.0 
64W 32N 1.05 1.20 -0.009 1.10 700 9.1 

64W 16N 1.13 1.20 -O.C)()l 1.20 745 7.7 
64W 4N 1.29 1.20 0.009 1.37 750 11.1 
64W ON 1.19 1.24 0.002 1.46 800 10.0 
64W 4S 1.07 1.30 0.001 1.40 830 10.0 
64'':; 16S C.I.;.7 1.35 -0.002 1. 5401', 1200-:', 11.8 

64W 32S 0.43 1.41 -0.017 ~ .• OO-u· 1250* 7.1 
64'N 64S 0.71 1.26 0.012 1.40 980 50.0 
16W ON 1.07 1.26 -0.002 1.30 800 8.0 
4'" , ON 1.18 1.20 0.001 loll 660 8.0 
11'1 ON 1.17 1.21 0.001 1.04 650 8.0 

OW 192N 0 .21 1.24 -0.007 1.31 1310 7.7 
OW 128N 0.95 1.33 0.061 1.81 1290 7.7 
OW 12SN 0.47 1.43 0.004 1. 9S 1480 7.7 
OW 6411[ 1. 00 1. 26 0.005 1.34 860 6.3 
OV-I 64N 0.74 1. ;~7 -0.006 1. 20 340 6.3 

0'(1 32N 1.13 1.22 0.009 1.00 6L..0 7.1 
OW 16N 1.21 1.22 -0.007 0 .96 610 8.7 
OW 4N 1.16 1.22 -0.005 1.18 660 8 .0 
a lii IN 1.19 1.22 -0.011 1.19 640 8.0 ow ON 1.19 1.18 0.003 0 .94 620 8.0 

OW O;'T 1.13 1.24 -0.051 1.33 630 8.0 
0'-;'[ lS 1.17 1.14 0.002 0.96 630 8.0 ow 4S 1.25 1.26 -0,001 1.32 710 15.4 ow 16S 1.03 1.22 -0.004 1.25 750 15.4 ow 32S o. S/-+ 1.25 -0.014 1.35 835 16.7 

O'H 64S 0.77 1.28 -0.010 1.44 920 lS.l 
lE ON 1.19 1.22 0.000 1.17 690 8.0 
4E ou 1.15 1.08 0.002 0.93 630 8.0 

16E ON 1.11.. 1.17 0.003 0.90 650 8.0 
64E 128N 1.29 1.15 0.003 0.79 545 6.9 
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'l'able 1 - Continued 

Basic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

October 1953 - Station A - Coast Guard Station 

Md in Q29. Slope 
Location phi-units So Log lo Sk Log 2 DlO D90 in % 

64E 641J 1.16 1.24 0.001 0 . 95 565 5.5 
64E 32N 1.12 1.18 -D .004 0 . 93 625 8.7 
64E 16N 1.14- 1.24 0.002 1.14 715 8.3 
64E 4N 1.18 1.17 -D.003 1.16 700 12.5 
64E ON 1. 22 1.20 0.004 1.00 600 12.5 

64E 45 1. 30 1.26 -D.005 1.11 610 • 20.0 
64E 16S 1. 00 1.19 0 .000 1.02 700 22.2 
64E 32S 0 . 65 1. 29 0 . 005 1. t;9 J~ 1l00~<- 16.7 
64E 64S -D.l0 1. 36 - 0 .007 1. 67-~- 1800-:< 0 . 0 

256E 215N -D . 38 1. 21 - 0 . 016 1.14 1800 5.5 

256E l OON 0 .18 1. 33 - 0 .034 1.48 1275 5.5 
256E 128N 0 .79 1. 26 -D.029 1.17 770 5.5 
256E 128N 0 .70 1.26 -D. Gl 0 1.03 870 5.5 
256E 64IJ 0 . 81 1.19 -D.OO] 1.01 770 9.1 
256E 32N 1.10 1.19 0.005 1. 22 700 7.7 

256E 16IJ 1. 21 1.19 0.006 1. 02 640 8.7 
256E 4N 1.48 1.:20 0.016 1.00 550 16.7 
256E ON 1. 27 1.36 0.018 1.62 820 6.7 
256E ON 0 . L.7 1.55 -D.041 2 .14 1370 6.7 
256E ON 1.08 1.46 0.054 2.02 1120-1'· 6.7 

256E 4S 1. 31 1.26 0 .006 1. 21 650 4.1 
256E 16s 0 .41 1. 32 -D.021 1.66 1150* 4.1 
256.6 32S 1.07 1.41 0.013 1. 81 940 7.1 
256E 64S 0 . 83 1.31 0 .026 1.84* 1250~<- 12.5 

October 1953 - station B - Abbotts Lagoon 

Ld i n D9(~ Slope 
Location phi-units So Log lo Sk LO @; 2 Dl0 D90 in % 

256W 128N 0 . 28 1.62 -D.OL3 2 . 27 1540 9.1 
256W 64N 1. 28 1.24 0.043 1. 52 860 9.1 
256W 32N 1.33 1.22 0.010 1.38 730 13.3 
256W 16N 1. 33 1. 32 0 .035 1. 80 990 11.1 
256W 4N 1. 38 1. 23 0 .021f 1. 58 810 1~ .7 

256:V ON 1.42 1. 20 0 .e l 0 1. 58 750 4.4 
256~:1 4S 1. 55 1.18 0 . 015 l. 00 520 2.6 
256';'1 16s 1.52 1.18 0 .006 1.10 560 2.6 
256W 32S 1.33 1.26 -D.004 1.24 635 2.6 
256W 64S O. 3~H<- 1.48 -D.OlS 2.13 1400 
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Table 1 - Continued 

Basic parameters of Point Reye s Sediments 
(For explanation of parameter-os see end of Table 1) 

October 1953 - Station I - Abbotts LaGoon 

il.{d in D90 Slope 
Location phi"':'units So Log,o Sk LO[;2 DI0 D90 i n % 

64W 128;,[ 0 . 34 1.71 - 0 . 037 2 . 32 1520 H.l 
64W 64N 1.24 1. 34 0 .043 1.57 910 9.5 
64'N 32J'l 1.22 1.28 0 .052 1.52 920 
64W 16N 0 .52 1.-47 -0.003 1.77 1220 6 . 3 
64W 4N -0.27 1.22 - 0 . 005 1. 74 1730 - 8.7 

64W ON -0.45 1.26 -0.014 1.99 2030 - 8.7 
64W 4S -0.34 1.36 - 0 . 047 2.21 2020 0 .0 
64'H 16s 0 .40 1.58 -0.005 2.28 1600 8.7 
64W 32S - 0 .12 1.47 -0.046 2.14 1800~" 7.7 
64W 64S -0.22 1.35 -0.019 2 .00 1840 2.5 

64H 128S 0.90 1.77 0.046 2 .77-1<- 1770 12.5 
16w ON 0.1+4 1.74 0 .005 2. 76-l~ 2080-1<- 0 . 0 

4W ON 0 . 98 1.60 0 .088 1.91 1200 0 .0 
lW ON 1. 02 1.65 0 .076 2.41 1590 0 .0 
OW 170N O. 8C-I:~- 1.70 0 . 021 2 .63 1600 9.1 

OW 128N 1.1.4 1.35 0 .058 2 .25 1300-:'· 9 .1 
0"1 .. 64N 1.28 1.30 0 . 032 1.47 830 10.5 
OW 48N 1.L.3 1.26 0 . 025 1.48 700 5.0 
OYI 32N 1.29 1.15 0 .007 1.09 650 5.0 
OW 16N 1. 29 1. 25 0 .022 1.37 700 -H. S 

on 4.t'I 1. =~3 1.41 0 .032 1.74 1000 0 .0 
OW IN 0 . 82 1.65 0 . 026 2 . 24 1370 0 .0 
OW ON 0 .56-l: ..... ,l- 1.79 -0.002 2.30 ~50 0. 0 
ow IS 1.10-la;- 1.67 0 . 087 2.36 1400 0.0 
m'l 4S 0 . 95 1.67 0 . 053 2 . 50 1600 0 . 0 

OVl 16s 0 .74 1.42 -0.005 1.79 1200 5.9 
OYI 32S 0 . J6 1.43 - 0 .005 1.80 1390 6.3 
ow 64S 0 . 34 1.55 -0 . 026 2.18 1540 2.2 
OVl 1283 -0.10 1.27 -0. 016 1.92 1550 9.1 
lE ON 0 .95 1.63 0 .071 2 .18 1400 0 .0 

4E ON O. ~;1+-r.-* 1.61 -0.034 2 .18 1430 0 . 0 
16E 01J 0.G3 1.50 - 0 . 051 2.14 1580 0 .0 
64E 192N o. 27~.J,(- 1.63 -0.074 2.19 1410 9.1 
64E 128N lo CO 1.49 0 . 032 1.98 1180 9.1 
64E 64N 1. 25 1.20 0.013 1. 38 810 10.0 

64E 32N O. 7 9-l:~- 1.82 0 .063 2 .L>0 1520 -7.1 
64E 16N - 0 .39 1.18 0 . 023 1.74 2250 -8.7 
64£ 4N - 0.59 1.24 - 0 .003 2.42 2400 -14. 3 
64E ON -0.78-l:-* 1.42 0 .013 3.67 4050 0 . 0 
64E 4S 1.17 2. ':<1 () . 295 3.27 2550 14.3 
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Table 1 - Continued 

Basic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

October 1953 - Station B - Abbotts Lagoon 

Md in D90 Slope 
Location phi-W1its So Log ,o Sk Log 2 DlO D90 in % 

64E 16S 1.16 1.51 0.099 1.86* 112~- 7.7 
64E 32S 0.03 1.54 -0.062 2.11 1550 5.5 
64E 64S 1.13 1.54 0.094 1.96 1160 2.7 

256E 192N 0.60 1.78 -0.003 2.45 1520 
256E 128N 1.19 1.38 0.060 1.69 1000 8.3 

256E 64N 1.44 1.14 -0.002 0.84 500 5.9 
256E 32N 1.26 1.64 0 .107 2.45 1500 3.7 
256E 16N 1.33 1.22 0.015 0.91 750 3.7 
256E 4N 0.56 1.62 -0.009 2.14 1410 1.6 
256E ON 0.46 1.62 -0.031 2.43 1530 1.6 

256E 4S 0.00 1.64 -0.082 2.67 1900 1.6 
256E 16S 0.60 1.68 0.008 2.64 1700 1.6 
256E 32S 0.38 1.22 -0.009 2.01 1450 1.6 
256E 64S 0.79 1.45 0.016 1.90 1260 
168W 106i'J 0.83 1.71 0.028 2.69 1600 

168l'1 74N 1.25 1.28 0.042 1.49 870 
168W 58N 0.62 1.63 0.016 1.97 1450 
168W 50N 1.25 1.27 0.029 1.67 950 
168W 42N loll 1.36 0.044 1. 6'r-!- 1010* 
168Vl 26N 0.32 1.56 -0.056 1.28 1330 

44W 20N -0. 37~P'" 1.66 -0.119 2.67 1900 
320E 64N -2.10 1.18 -o.on6 1.05* 5400* 
351E 115N 1.28 1.21 0.008 1.22 680 
35lE '83N 1.23 1.28 -0.003 1.30 740 
35lE 67N 1.39 1.22 0.019 1.01 580 

35lE 55N 0.55 1.49 0.003 2.05* 1300* 
35lE 51N 0.25 1.54 -0.037 2.26 1670 
35lE 35N -0.17 1.33 -0.004 1.71 1820 

October 1953 - Traverse Stations 

Md in D90 Slope 
Location phi-W1its So Log 1o Sk Log2 DlO D90 in % 

2225-L -0.05 1.27 -0.008 1.43 1700 
2225-M -0.29 1.25 -0.003 1. 36 1900 
2225-U 0.72 1.49 0.021 2.16* 1500* 
4450-L -0.45 1.28 0.006 1. 39 2080 19.# 
4450-M 0.58 1.32 -0.007 1.71 1140 
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Table 1 - Continued 

Basic parameters of Point H.eyes Sediments 
(For e:cplam, tion of paral:leters see end of Table 1) 

October 1953 - Traverse Stations 

Md in D90 Slope 
1ocation phi-units So 10SIo Sk 10g2 DlO D90 in % 

4450 -u 0.40 1./+1+ 0..017 2.24 1600 
6675 -1 0.37 1. 53 -0.029 2.10 1430 17.6 
6675 -M 0.56 1.62 0.000 2.15 llf10 
6675 -u -0.33 1.28 -0.024 1.63 1790 
8900 -1 0.67 1.51 -0.012 2.03* 1200* 12.3 

8900-M 0.72 1.hl -0.014 1.68 1025 
8900-U 0.2e 1.61 --0.041 2.37 1500 

11125-1 0.44 1.61 -0.019 2.40 1610 14.1 
11125-M 0.57 1.34 -0.003 2.06 1275 
11125-0 0.65 1.49 -0.011 1.94 1220 

13350-1 -0.45 1.19 -0.017 1.15 1660 15.8 
13350-M -0.20 1.32 -0.100 1.95 1580 
13350-U 0.44 1.41 --0.004 1.83 1280 
15575-1 0.84 1.26 -0.004 1.57 910 17.6 
15575-M 0.59 1.31 -0.011 1.37 1010 

15575 -U 0.47 1.44 --0.012 1.91 1270 
17800-1 0.2g 1.44 -0.038 1.90* 1320-;" 21.3 
17800-11 0.69 1.21 -0.011 1.38 930 
17800-U n.76 1.45 0.G04 1.77 1100 
;:>002'5-1 1.05 1.39 0.025 1.69 920 10.5 

20025-M 0.96 1.27 0.002 1.28 850 
20025-U 0.98 1.35 0.007 1.56 950 
22250-1 0.98 1.44 0.014 1.86 1010 13.2 
22250-1.1 0.69 1.60 0.004 2.47 1375 
22250-0 0.74 1.41 0.006 2.21 1160 

24475-1 0.12 1.30 -0.017 1.70 1450 11.4 
24475-M 0.56 1.34 -0.006 1. 51'1'< 110C}!:-
24475-0 -0.26 1.43 -0.031 2.33 2000 

February 19% - Station A - Coast Guard Station 

l-.'td in D90 Slo'Je 
10cation phi-units So 10g lo Sk 10g 2 Dl0 D90 in- % 

256W 123:·j 0.15 1.18 -0.014 1.14 1290 
256w 96N 0.70 1.20 0.027 1.72 1500 
256W 64N 0.38 1.28 -0.003 1.08 980 
256w 32N -0.36 1.27 -0.012 1.38 1850 
256';'[ 16N 0.23 1.42 0.001 1. 95-r< 1700,Jk 
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Table 1 - Continued 

R.sic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

February 1954 - Station A - Coast Guard Station 

tid in Q2Q. Slope 
Location phi-units So LoglQ Sk Log 2 DlO D90 in % 

256W ON 0 .77 1.21 -0.007 1.40 950 
2561'1 16s 0.96 1.21 -0.013 1.12 720 

64W 128N -0.27 1.23 -O.on 1.40 18bo 
64W 64tJ 0.56 1.35 -0.002 1.65 ll60 
6L~W 32N 0.90 1.25 -o.on 1.33 830 

64\'i 16N 0 .32 1.27 -0.007 1.47 940 
64W ON 0.17 1.49 -0.012 2.02 1600 
64W 16s 0.62 1.29 -0.001 1.43* 1020* 
64,i 32S 0 .62 1.33 0 .004 0.52-:<- ll20* 
64\1 43S 1.52 1.38 ....()'(11 A 1.68 noo 

16vI O;'J 0.08 1.29 -0.031 1.58 1400 
_41N ON 0.30 1.27 -0.005 1.39 1220 
LI Ol-l 0.17 1.37 -0.007 1.76 1430 
01'1 n OlI -0.20 1.16 -0.008 1.02 1560 
Olil 64i'IJ 0.60 1.27 0.004 1.44* 11501c-

01'1 32;J 0.38 1.28 0 .012 1.31 1210 
OW 16;~ 1.10 1.28 -0.001 1.31 790 
OW 4H 0.43 1.37 -O.on 1.63 1200 
OW lN 0.36 1.34 -0.001 1.44 1300 
OW ON O.M 1.26 0 .009 l.L4 1140 

Ow JS C,37 1.30 -0.005 1.49 1230 
ow 4S 0 .20 1.33 0.002 1.52 1370 
O~'l 16.s 0 .15 1.39 0.004 1.73 1550 
OW 32S 0.48 1.58 0.032 2.19 1650 
ow 64S 1.13 1.23 -0.004 1.18 680 

Oi" 88S 1.12 1.24 -0.007 1. :;''0 700 
1E ON 0 .27 1.33 0 .002 1.52 1340 
1$ Oil 0 .40 1. 29 0.014 1.50 1200 

16E O;J 0.28 1.2<,) -0.012 1.35 1220 
64E 110H 0 .56 1.31 -0.001 1. 50'(- 1060" 

64E 64H 0 .98 1. 22 0. 000 1.17 770 
64E 32I'J 0.76 1.20 -0.019 1.0J 760 
64E 16N 1.07 1.23 0 .000 1.25 720 
64E ON 1.10 1.30 0 .014 1.)8 810 
64E 16s 0 .48 1.39 0 .000 1.94 1360 

64E 323 0 .66 1.27 - 0 .011 1.38 1000 
64E 64S 0.92 1.26 0.000 1.,~2 900 

256E 160N - 0 .48 1.17 0 .001 0.78 163Q 
256E 96;1)' 0 .48 1. 32 -0.004 1.65 1290 
256E 64iJ 0 .74 1.29 -0.009 1.06* 9801< 
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Table 1 - ContinuGd 

Basic para.meters of Point Reyes Sediments 
(For expl anation of parameters see end of Table 1) 

February 1954 - Station A - Coast Guard Station 

Md in Q2Q. Slope 
Location phi--units So Log lo Sk Log 2 DlO D<j0 in % 

256E 32H 0 . 99 1.23 0. 014 1. 20 790 
256E 16N l.03 1. 27 -0.015 1.27 760 
256E ON 1.06 1.24 0 . 003 1. 25 740 
256E 16S 1.06 1. 23 -0.007 1.17 710 
256E 32S 1.16 1.27 0 .007 1. 25 710 

256E 64S 1.19 1.27 -0 .010 1.32 690 
25bE 128S 0 .79 1. 36 0 .013 1.48* 960-;:-

February 1954 - Station B - Abbotts Lagoon 

t:d in D90 Slope 
Location p0.i-units So LO['; IO Sk Log2 010 ~)O in % 

256;,': 1 28iI -0 .72 1. 32 0 .041 1: 71 3650 14 . 3 
256:[ 64N 0 .76 1. 36 0 .008 1. 67 1030 10 .5 
256·:'[ 32N 1.13 1.45 O.J l 0 2.09 1040 9.1 
256':1 16N 1.51 1.27 0.017 1.56 700 6 .3 
256W 16s 1.58 1.15 -0 .001 loll 500 2.5 

256\'1 32S 1.58 1.17 0 .0:')6 L OG 500 2. 5 
256':1 64S 0 . 97 1.55 0 .028 2 .17 1150 3. 6 
256';f 96S o .1,~ 1.43 -0 .036 1. 98 1500 3. 7 
256n 128S 0 . 62 1. 50 -0.002 1.96 127:'; 5.6 

64'.'1 128N -0 . 20 1.17 -0 .010 1.03 1500 9.1 

64W 64N 1.10 1.32 0 .015 1.63 850 9 .1 
64'/1 32J.'l 1. 38 1. 29 0 . 025 1.49 760 2 . 3 
64W 16N 1. 29 1. 33 0 .068 2.11 1160 2. 3 
64W ON 1. 22 1.55 0 .069 2 .18-;:- 120(}l< 2 . 3 
64W 16S 0 . 95 1. 57 0 . 048 2.02 1160 4.2 

64W 32S 1. 06 1.46 - 0 .001 2.02 970 4. 2 
64'il 64S 0 .52 1. 47 -0 .014 1. 91 1210 4.3 
64W 128S 0 . 22 1.76 -0 .026 2.66 1950 3.7 
64'li 2003 0 .79 1.63 0 .029 2.07 1220 2 .6 
16w ON 1. 21 1. 27 0 .028 1. 55 850 1.9 

4',j ON 0 .04*':- 1. 85 -0.083 3 .12i~ 1680 1.9 
lW ON 1.13 1.58 0 .073 3.15* 2400~:- 1. 9 
OW 128N -0.17 1. 2h -0 .003 1. 21 1600 11.1 
OW 64i'J 0 .76 1. 42 0 .002 1.81 1080 11.8 
O\li J2:J 0 .74 1. 49 0 .003 1.96 1130 4.3 
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Table 1 - Continued 

Basic paramet~rs of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

February 1954 - Station B - Abbotts Lagoon 

Md in D90 Slope 
Location phi-units So Loglo Sk Log2 Dl0 D90 in % 

OW 16N 0.04 1.48 -{).047 2.09 1550 4.3 
OW 4N -{).27 1.79 -{).148 2.50 1800 1.9 
OW IN 0.03** 1.97 -{).110 2.51* 1760* 1.9 
OW ON 0.79 1.88 0.071 2.38 1580 1.9 
OW ]B 1.16 1.73 0.103 2.44 1490 1.9 

ow 4S 1.48 1.27 0.024 2.ll llOO 1.9 
OW 168 1.14 1.39 0.002 1.66 880 1.9 
ow 645 1.26 1.37 0.046 1.61 900 4.4 
ow 128S 1.26 1.33 0.019 2.04ir 940* 5.0 
OW 200S 0.95 1.67 0.062 2.16 1360 7.7 

lE ON 0.84 1.90 0.069 3. 37'~~ 3000* 1.9 
4E ON -{).54** 1.82 -{).172 3.19* 2050 1.9 

16E ON -0.58 1.38 0.044 2.40 2100 1.9 
61$ 128N -{).36 1.09 0.004 0.70 1630 13.3 
64E 64N 0.27 1.26 0.001 1.17 1230 13.3 

64E 38N 0.56 1.50 -{).004 2.03 1350 4.2 
64E 32N 0.97 1.41 0.023 1.87 1040 4.2 
61$ 16N 0.42 1.47 -{).037 1.94 1280 1.7 
64E ON 0.89** 1.46 0.024 2.66 1010 1.1 
61$ 16S 0.67 1.47 -{).018 1.87 1090 1.1 

64E 32S -{).15 1.55 -{).090 2.23 1590 1.1 
64E 64S 0.03 1.24 -{).035 1.54 1285 1.1 
61$ 1288 1.33 1.26 0.022 1.32 700 1.1 
64E 200S 0.28 1.46 -{).066 2.00 1220 7.7 

256E 64N -{).22 loll -{).002 0.83 1500 5.0 

256E 32N 0.04 1.19 -O~O21 1.09 1320 5.0 
256E 16N 0.06 1.17. 0.004 1.06* 1270* 5.0 
256E 16S 0.44 1.38 -0.022 1.69 1160 5.5 
256E 32S 0.39 1.40 -0.002 1.83* 1320* 5.5 
256E 64S 1.13 1.48 0.037 1.86 1050 5.0 

256E 128S 1.04 1~53 0.050 2.11~ 1180 2.9 
256E 200S 1.39 1.23 0.025 1.64 820 
126E 28N 1.05 1.40 0.022 1.75 1000 
124E 318 1.35 1.24 0.021 1.36 720 
373E 42S 0.45 1.54 -{).049 1.99 1250 

202E 168 0.73 1.54 0.012 1.98 1180 
371W 34N 1.11 1.47 0.044 2.09 1080 
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Table 1 - Continued 

Basic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

February 1954 - Traverse Stations 

Md in D90 Slope 
Location phi-units So Log lo Sk Log2 DI0 D90 in % 

2050-L 0.98 1.46 0.026 2.01* 1250* 14.0 
2050-M 0.72 1.49 0.000 2.01 1250 
2050-U -{).09 1.31 -9.020 1.92 1520 
4100-L 0.02 1.19 0.004 1.05 1420 10.5 
4100-M 0.05 1.23 -{) .030 1.43 1360 

4100-U -{).31 1.17 -0.016 0.97 1580 
6150-L 1.56 1.28 0.023 1.56 710 6.1 
6150-M 1.35 1.29 0.032 1.53 810 
6150-U 1.56 1.18 0.019 1.26 590 
8200-L -0.33 1.22 -0.005 1.40* 1920* 17.6 

8200-M 0.04 1.25 -0.010 1.51 1470 
8200-U -0.07 1.24 -0.016 1.32 1500 

10250-L -{).20 1.30 -0.032 1.99* 1900* 11.4 
10250-M 0.74 1.38 -0.001 1.75* 1130* 
10250-U 0.15 1.39 -0.055 1.79 1300 

12300-L -{) .06 1.20 -0.018 1.05-r~ 1310~~ 11.4 
123Oo-M -0.14 1.25 -0.008 1.37 1600 
123OQ-U 0.00 1.26 -0.007 1.36 1430 
14350-L -0.05 1.17 0.000 0.91 1370 17.6 
14350-M 0.22 1.20 0.007 1.14 1270 

14350-U -0.14 1.33 -0.009 1.60* 175(}rr 
l640o-L 0.84 1.21 0.007 1.20 850 13.2 
1640O-M 0.58 1.36 0.006 1.69 1170 
16400-U 0.58 1.35 0.010 1.79* 1330* 
18450-L 1.19 1.36 0.002 1.55 780 10.5 

18450-M 1.02 1.44 0.007 1.92 900 
18450-tJ 0.99 1.38 -0.005 1.66 880 
20500-L 0.38 1.22 -0.007 1.27 1160 10.5 
20500-M 0.43 1.35 -0.007 1.59 1190 
2050o-U 0.89 1.30 -0.006 1.40 870 

22550-L 0.32 1.22 0.002 1.15 1180 13.2 
2255crM 0.66 1.31 0.006 1.43 1050 
22550-tJ 0.74 1.35 0.015 1.69 1110 
2460crL 0.47 1.34 0.002 1.61 1210 8.7 
2460crM 0.84 1.29 0.000 1.35 880 

2460crU 0.08 1.36 -0.031 1.90 1550 
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Table 1 - Continued 

Basic parameters of Point Reyes Sediments 
(For explanation of parameters see end of Table 1) 

March 1954 - Station A - Coast Guard Station 

Md in Q2Q. Slope 
Location phi-units So Log ,o Sk Log2 D10 D90 in % 

256W 96N 0.18 1.49 0.021 1.96 1670 5.0 
256W 64N 0.82 1.74 0.027 1.55 1110 5.0 
256W 32N 0.95 1.37 0.011 1.68 1050 5.0 
256W 16N 0.95 1.28 0.001 1.31 880 6.) 
256w ON 0.4/+ 1.36 0.003 1.65 1250 7.1 

256W 16s 0.90 1.28 0.014 1.43 980 10.0 
256W 32S 0.99 1.28 0.007 1.40 880 6.7 
256w 64S 0.46 1.44 -0.014 1.78 1250 25.0 
225W 15S -0.68 1.33 0.015 1.61 3050 

64W 64N 0.15 1.44 -0. 017 1. 84 1640 12.5 

64W 16N J.12 1.25 -0.012 1.24 1290 7.1 
64W ON 0.65 1.28 0.001 1.40 1020 5.9 
64W 16s 0.74 1. 35 0.015 1.64 1120 8.0 
64W 32S 0.62 1.34 -0.005 1.49 1080 11.1 
64W 64S 0.63 1.29 -0.001 1.32 1000 10.0 

16W ON 0.44 1.30 0.007 1.73 1360 
4W ON 0.36 1.36 0.008 1.59 1340 100.0 
lW ON 0.25 1.37 -0.011 1.49 1340 66.7 
OW 128N 0.04 1.25 -0.003 1.16 1430 13.3 
OW 64N 0.09 1.26 0.009 1.43 1560 6.7 

OW 32N 0.88 1.39 -0.004 1.15 800 8.0 
OW 16N 0.25 1.15 -0.005 0.96 1050 12.5 
OW 4N 0.79 1.47 0.003 1.49 1020 33.3 
OW IN 0.50 1.34 -0.009 1.53 1170 100.0 
OW ON 0.14 1.29 -0.016 1.31 1310 66.7 

OW lS 0.56 1.35 0.002 1.52 1130 66.7 
OW 4S 0.27 1.34 -0.006 1.59 1290 66.7 
ow 16s 0.27 1.30 0.000 1.54-1'· 1420* 6.7 
OW 32S 0.00 1.41 0.006 1.85 1980 8. 3 
ow 64S 0.74 1.34 0.017 1.66 1140 -6.7 

lE ON 0.18 1.35 -0.014 1.42 1360 66 • .7 
4E ON 0.24 1.31 -0.021 1.53 1210 50.0 

16E ON 0.52** 1.29 0.074 1.36 1300 40.0 
64E 148N 0.43 1.28 -0.006 1.27 1120 8.3 
64E 64N 0.37 1.34 -0.015 1.56 1240 7.7 

64E 16N 0.84 1.24 0.004 1.27 920 9.1 
64E ON 0.60 1.24 0.0l4 1.30 1080 25.0 
64E 16S 0.30 1.37 -0.023 1.82 134) 15.4 

256E 128N 1.26 1.19 0.009 0. 98 630 18.2 
256E 64N 0.56 1.24 0.000 1 • .:n 1090 2.9 
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Table 1 - Continued 

Basic parameters of Point Reyes Sediments 
1) (For explanation of parameters see end of Table 

March 1954 - station A - Coast Guard Station 

Md in Q2Q. Slope 
Location phi-units So Log lo Sk Log 2 DI0 D90 in % 

256E 32N -0.25 1.33 -0.019 1.55 1800 4.5 
256E 16N 0.00 1.19 -O.Oll 1.02 1220 4.5 
256E ON 0.84 1.33 0.008 1.55 1040 5.5 
256E 16S 0.98 1.25 0.000 1.14 750 5.9 
256E 328 1.13 1.25 0.002 1.16 710 9.5 

256E 64S 0.72 1.29 -0.001 1.36 940 14.3 

November 1954 - Station A - Coast Guard Station 

Mel in g2Q Slope 
Location phi-units So Log lo Sk Log 2 DI0 D90 in % 

OVI 160N 0.12 1.23 0.017 1.04 1370 
OW 128N 0.55 1.26 0.007 1.24* llOO* 
OW 96N 0.46 1.25 -0.007 1.28* 1120* 
OW 64N 0.59 11.22 -0.002 1.18 1040 
OW 32N 1.10 1.23 -0.002 1.35 820 

OW 16N 0.95 1.25 0.009 1.43 900 
OW ON 0.78 1.32 0.008 1.79* 1200* 
OW 16S 0.82 1.66 0.061 2.67* 2000* 
OW 32S 1.05 1.27 -0.004 1.28 720 
OW 64S 0.73 1.33 -0.005 1.78* l2OO* 

OW 8SS 1.16 1.20 -O.Oll 1.42 700 
256W Berm 0.94 1.16 0.003 1.05 7(JJ 
256W R.P. 0.60 1.30 0.006 1.40* llOO* 
256E lOON 0.60 1.22 0.001 1.41* 1220* 

(1) Location is the coordinate of ~hp. sample with reference to the 0 North 
o West point, in feet North (N) or South (S) and West (W) or East (E). 

(2) Md is the median grain diameter D50 of the sample, expressed in phi-
units ( if cpis the dialOOter in phi-units and M is the diameter in 
millimeters, then cp = - L092 M.) 

0) So is the sorting coefficient of 
So = ./075/025 ). 

the sample (for grain size in microns 

(4) Log lo Sk is the logarithm of the skewness of the sample (for grain 
size in microns . Loglo Sk = Log lo ./ ( 025X075) 1 (050}2 ). 

(5) Slope is the slope of the beach at the sample location in feet per 
hundred feet. (Estimated accuracy: 10 percent) 
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'fable 2 

Statistical Swrunary of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Table 2) 

June 1953 - Station A - Coast Guard Station 

Grouped according to lines transverse and parallel to beach. 

(j 
~~ax.Md 

Line n Md (j 
v'fl Nun. ¥d Log 2llin. t d 

Phi un its 

256~'1 2 0.43 0.21 0.150 0.64 0.42 
64"'/1 8 0.41 0.17 0.060 0.59 0.57 
o~v 13 0.63 0.17 o .Olf7 0.79 0.47 

64E 6 0.40 0.30 8.120 0.65 0.91 
256E 7 0.43 0.37 0.140 1.08 1.15 

64S 3 0.64 0.08 0.046 0.69 0.10 
32S 6 0.49 0.28 0.114 0.79 0.76 
16s 4 0.50 O.lS 0.090 0.80 0.47 

OS 10 0.56 0.32 0.100 0.86 1.12 
IbN 4 0.51 0.14 0.070 0.72 0.39 
32N 5 0.41 0.24 0.107 0.57 0.64 
64N 3 0.18 0.32 0.185 0.48 0.74 

Grouped according to elevation zones. 

(j 
fux.l>ii.d 

Elev. n Md .Jil Min. Md Log2 1td.n. t:d 

3-6 2 0.04 0.33 0.59 
6-9 2 0.21 0.48 0.55 
9-12 10 0.59 0.21 0.066 1.08 0.75 

12-15 12 0.47 0.28 0.080 0.80 0.78 
Berm 10 0.57 0.17 0.054- 0.7Q 0.57 

Grouped accordi~ to concentric zones about the zero-point. 

Zone Oum. n Zone Ud Cum. fud Cum.(j C~ 

0 1 0.75 0.75 
1 4 0.75 0.75 0.08 0.038 
4 3 0.65 0.70 0.15 0.054 

16 11 0.29 0.52 0.42 0.126 
64 15 0.49 0.56 0.26 0.069 
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Table 2 - Continued 

Statistical Swnmary of Median Diameters accordine to Beach Positions. 
(For explanation of parameters SBe end of Table 2.) 

June 1953 - Station B - Abbotts Laeoon 

Grouped accordinG to lines transverse and pal~allel to beach. 

CJ" 
Max..Md 

Line n tid CJ" rn 1:in. l;id Log2 Min.Md 

256V{ 12 1.:)2 0.18 0.052 1.31 0.55 
64'':[ 11 0.31 0.51 0.154 0.98 1.52 

OW 12 0.57 0.54 0.156 1.14 1.81 
64E 10 0.30 0.55 0.174 1.05 1.82 

256E 10 0.31 0.52 0.164 1.31 1.98" 

64+5 11 0.52 0.51 0.154 1.31 1.74 
64S 5 -0.10 0.69 0.309 0.86 1.63 
32S 5 0.67 0.52 0.232 1.26 1.36 
16s 5 0.91 0.31 0.139 1.19 0.68 
os 11 0.70 0.39 0.ll8 1.16 1.28 

16N 5 0.70 0.62 0.277 1.10 1.64 
32N 5 0.1+7 0.70 0.313 1.31 1.98 
64N 2 0.91 0.31 0.219 1.21 0.61 

Grouped according to elevation zones. 

CJ" 
Max.Md 

Elev. n hkl Vn Min. Md Log2 Min.Md 

3-6 15 0.58 0.58 0.151 1.31 1.98 
6-9 11 0.97 0.22 0.068 1.26 0.83 
9-12 9 O.~.o 0.49 0.162 1.14 1.41 
Berm 19 0.34 0.61 0.140 1.31 1.98 

Grouped accordine; to concentric zones about the zero-point. 

Zone CLun. n Zone Ed Cum. TId Cwn. CJ" Cum. CJ" 

V71 

0 1 0.84 0.84 
1 5 0.85 0.85 0.32 0.142 
4 9 0.82 0.84 0.28 0.094 

16 13 0.89 0.85 0.30 0.083 
64 16 -0.21 0.65 0.52 0.130 
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Table 2 - Continued 

Statistical Swnmary of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Table 2 ) 

October 1953 - Station A - Coast Guard Station 

Grouped according to lines transverse and parallel to beach. 

Max.Md 
Line n Md (J Min. Md Log2 Min.Md 

v'I1 

256w 12 0.66 0.39 0.113 1.10 1.35 
64W 10 0.96 0.29 0.092 1.29 0.86 

ow 16 0.97 0.19 0.048 1.25 1.04 
64E 10 1.00 0.52 0.164 1.30 1.40 

256E 15 0.82 0.72 0.186 1.48 1.86 

64S 5 0.57 0.34 0.152 0.83 0.93 
32S 5 0.82 0.25 0.112 1.10 0.67 
16s 5 0.76 0.27 0.121 1.03 0.62 

OS 14 1.10 0.19 0.051 1.27 0.00 
16N 5 1.08 0.19 0.085 1.2l 0.50 
32N 5 0.99 0.18 0.081 1.13 0.56 
64N 6 0.99 0.16 0.065 1.16 0.42 

64 N 12 0.47 0.51 0.147 1.29 1.67 

Grruped accordine to elevation zones. 

Max.Md 
Elev. n Md (J 

vn Min. Mel Log2 Min.Md 

3-6 10 0.51 0.53 0.168 1.29 1.67 
6-9 6 0.73 0.38 0.155 1.16 1.20 
9-12 6 1.12 0.03 0.012 1.16 0.09 

12-15 15 1.15 0.12 0.031 1.30 0.73 
15-Berm 7 0.90 0.23 0.086 1.19 0.72 

Berm 19 0.87 0.29 0.066 1.48 1.58 

Grouped according to concentric zones about. the zero-point. 

Zone Cum. n Zone Md Cum. Mer Cum. (J Cum. (J 

..;n 

0 1 1.16 1.16 
1 5 1.18 1.18 0.01 0.005 
4 9 1.19 1.18 0.03 0.009 

16 13 loll 1.16 0.06 0.016 
64 17 1.05 1.13 0.13 0.032 
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Table 2 - Continued 

Statistical Summary of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Table 2 ) 

October 1953 - Station B - Abbotts Lagoon 

Grouped according to lines transverse and parallel to beach. 

Max. Md 
Line n Md a- Min. Md Log2 Min. Md .Jil 

256W 10 1.18 0.43 0.136 1.55 1.2'7 
64W 11 0.29 0.59 0.178 1.24- 1.69 

OW 15 0.90 0.44 0.114 . 1.44 1.54 
64E 11 0.1+6 0.74 0.223 1.25 2.03 

256E 11 0.78 0.44 0.133 1.44 1.44 

64 S 2 0.40 0.50 0.354 0.90 1.00 
648 5 0.40 0.43 0.192 1.13 1.35 
32S 5 0.40 0.50 0.224- 1.33 1.45 
168 5 0.88 0.40 0.179 1.52 1.12 

OS 11 0.45 0.63 0.190 1.42 2.20 
16N 5 0.82 0.68 0.308 1.33 1. 72 
32N 5 1.18 0.20 0.090 1.33 0.54 
64N 5 1.30 0.07 0.031 1.44 0.20 

64tN 8 0.74 0.41 0.145 1.44 1.07 

Grouped accordine to elevation zones. 

Yl8.X. Md 
Elev. n Md a-

..;n Min. Md Log2 Min. Md 

3-6 9 0.00 0.43 0.142 1.44 1.17 
6-9 1 1.33 
9-12 4 1.16 0.37 0.186 1.44 0.18 
Berm 43 0.63 0.61 0.098 1.55 2.33 

Grouped according to concentric zones about the zero-point. 

Zone Cum. n Zone Mel Cum. Md Cum. a- Cum. a-
vn 

0 1 0.56 0.56 
1 5 0.97 0.89 0.19 0.085 
4 9 0.85 0.87 0.25 0.083 

16 13 0.63 0.80 0.35 0.096 
64 17 0.10 0.63 0.57 0.139 
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Table 2 - Continued 

Statistical Summary of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Table ~ ) 

February 1954 - Station A - Coast Guard Station 

Grouped according to lines transverse and parallel to beach. 

Max.Md 
Line Md a- Min. Md Log2 Min.Md n .In 

256W 7 0.40 0.42 0.159 0.96 1.32 
64W 8 0.49 0.35 0.124 0.90 1.17 
ow 13 0.51 0.38 0.105 1.13 1.33 

64E 8 0.82 0.22 0.078 1.10 0.62 
256E 10 0.79 0.48 0.152 1.19 1.67 

6~ 2 0.96 0.17 0.120 1.12 0.33 
64S 3 1.08 0.12 0.069 1.19 0.27 
32S 4 0.73 0.26 0.130 1.16 0.68 
leS 5 0.65 0.33 0.148 1.06 0.91 

OS 11 0.46 0.34 0.103 1.10 1.02 
16N 5 0.85 0.33 0.148 1.10 0.87 
32N 5 0.53 0.49 0.218 0.99 1.35 
64N 5 0.65 0.20 0.090 0.98 0.60 

641N 7 0.12 0.42 0.159 0.70 1.18 

Grouped according to concentric zones about the.zero-point. 

Zone Cum. n Zone Mel Cum. Md Cum. a: Cum. a- , 
vn 

0 1 0.46 0.46 
1 5 0.29 0.33 0.11 0.048 
4 9 0.33 0.33 0.10 0.033 

16 13 0.40 0.35 0.24 0.067 
64 17 0.75 0.45 0.33 0.081 
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Table 2 - Continued 

Statistical Swnmary of Median Diameters according to Beach Position. 
(For explanation of parameters see end of Table 2 ) 

Febr~~ry 1954 - Station B - Abbotts Lagoon 

Grouped according to lines transverse and parallel to beach. 

M9.x.Md 
Line n Md (T Min. Md Log2 Min.Md ...rn 

256W 9 0.84 0.72 0.240 1.58 2.30 
64W 10 0.83 0.48 0.095 1.38 1.53 

O't'l l2 0.69 0.59 0.170 1.48 1.75 
64E 11 0.45 ~.48 0.145 1.33 1.69 

256E 8 0.53 0.55 0.195 1.39 1.61 

641"8 10 0.80 0.45 0.142 1.39 1.27 
64S 5 0.78 0.45 0.201 1.26 1.23 
32S 4 0.72 0.66 0.330 1.58 1.73 
16S 5 0.96 0.39 0.174 1.58 1.14 

OS 9 0.56 0.68 0.293 1.22 1.00 
16N 5 0.6f.. 0.62 0.277 1.51 1.47 
32N 5 0.85 0.46 0.206 1.38 1.34 
64N 5 0.53 0.46 0.206 1.10 1.32 

64+N 4 -0.36 0.22 0.110 ·-0.17 0.55 

Grouped according to elevation zones. 

~.ax.lJd 

E1ev. n Md (T Min. Md Log2 1hn.llid vn 

3-6 11 0.03 0.40 0.121 0.76 1.48 
6-9 1 1.10 

Berm 39 0.84 0.50 0.080 1.58 1.85 

Grouped accordine to concentric zones Rh()llt the zero-point. 

Zone Ciliil. n Zone Md Cum. Md Cur.l. (T Cwu. (T 

-..rn 
0 1 0.79 0.79 
1 5 0.79 0.79 0.41 0.182 
4 9 0.18 0.52 0.67 0.225 

16 13 0.45 0.50 0.70 0.194 
64 17 1.03 0.62 0.66 0.160 
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Table 2 - Continued 

Stat~stical Summary of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Table 2) 

March 1954 - Station A - Coast Guard Station 

Grouped according to lines transverse and parallel to beach. 

Max.Md 
Line n Md (T Min. Md Log2Min.Md 

v71 

256W 8 0.71 0.29 0.102 0.99 0.81 
64W 6 0.49 0.25 0.102 0.74 0.62 

OW 12 0.38 0.29 0.084 0.88 0.84 
64E 5 0.51 0.19 0.085 0.84- 0.54 

256E 8 0.61 0.50 0.177 1.26 1.51 

64S 4 0.64 0.11 0.055 0.74 0.28 
32S 4 0.69 0.44 0.220 1.13 1.13 
16S 5 0.64 0.30 0.134 0.98 0.71 

OS 11 0.42 0.21 0.063 0.84 0.70 
16N 5 0.43 0.39 0.175 0.95 0.95 
32N 3 0.53 0.55 0.318 0.95 1.20 
64N 5 0.40 0.27 0.121 0.82 0.73 

64:t-N 4 0.48 0.47 0.235 1.26 1.22 

Grouped according to elevation zones. 

(T 
Max.Md 

Elev. n ill vn Min. Md Log2Min.Md 

3-6 3 0.22 0.16 0.093 0.43 0.39 
6-9 4 0.50 0.24 0.120 0.95 0.86 
9-12 5 0.71 0.25 0.112 0.95 0.58 

12-15 11 0.56 0.27 0.083 0.99 O.f!"/ 
Berm 8 0.41 0.23 0.081 0.74 0.74 

Grouped according to concentric zones about the zero-point. 

Zone Cum. n Zone Md Cum. Md Cum. (T Cum. (T 

rn-
0 1 0.1.4 0.1.4 
1 5 0.37 0.33 0.17 0.076 
4 9 0.42 0.37 0.20 0.066 

16 13 0.37 0.37 0.25 0.070 
64 17 0.52 0.40 0.21 0.050 
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Table 2 - Contirtued 

Statistical Summa~J of Median Diameters according to Beach Positions. 
(For explanation of parameters see end of Tabl e 2 ) 

June 1953 - Traverse Stations 

Grouped according to lines parallel to beach. 

Hax.Md 
Line n Md cr cr Min. Md LogzMin.Md vn 

L 14 0.39 0.43 0.115 1.48 1.61 
M 14 0.39 0.24- 0.064 0.96 1.05 

October 1953 - Traverse Stations 

Grouped according to lines parallel to beach. 

er Max.Md 
Line n Md -::rn Min. Md LogzMin.Md 

L 11 0.35 0.50 0.151 1.05 1.50 
M II 0.49 0.37 0.112 0.96 1.25 
u 11 0.44 0.39 0.118 0.98 1.31 

February 1954 - Traverse Stations 

Grouped according to lines parallel to beach. 

er Iofax.Md 
Line n Md rn Min. Md Log Min.1Id 

L 12 0.43 0.57 0.164 1.56 1.89 
M 12 0.54 0.42 0.121 1.35 1.49 
u 12 0.37 0.55 0.159 1.56 1.87 

Line L repreeents lower samples ta:.cen on lower foreshore, 60 to 100 feet from 
the berm. 

Line M represents middle samples ta~en on upper foreshore, generally 15 to 
30 fee t from t he berm 

Line U represents upper samples t aken on berm, generally 40 to 50 feet from 
crest of the berm. 
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Table 2 - Continued 

statistical Summary of Median Diameters according to Beach Position. 

(1) n is the number of samples in the group. 

(2) Md is the mean median diameter of the samples, in phi-units. 
/ f (M<iJ-~)2 

(3) (j is the standard deviation of the medians of the samples, (J=V n 
where Md. is the median diameter of the ith sample. 

l 

(4) ~ is the standard deviation of the mean of the medians. 

(5) Min ;~d is the median diameter of the finest sample, expressed in phi
units. 

(6) Zone: The samples are here grouped in circular concentric zones. 
The dista'nce from the zero-point (0 West, 0 North) to the zone, in 
feet, is given under IJ~OAe". 

(7) Cum. n is the nwaber of samples included within all zones up to 
and including the specified zone. 

(8) Zone Mel is the mean median diameter of the samples in the speci
fied zone. 

<Y Cum Md, Cum. <Y, Cum;w, are the mean, standard deviation, and standard 
deviation of the mean, of the median diameters of the samples includ
ed vii thin all zones up to and including the specified zone. 
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Table 3 

Statistical Summary of Median Diameters According to ])3. te • 
(For explanation of parameters see end of Table 2) 

Station A - Coast Guard Station 

Grouped according to lines transverse to beach. 
No. of a- Max Md 

Line Date samples Md a- v.nt Min Md Log2 lli.n Md 
Phi u n·~ 5 

256W June 1953 2 0.43 0.21 0.150 0.64 0.42 
Oct. 1953 12 0.66 0.39 0.ll3 1.10 1.35 
Mar. 1954 8 0.71 0.29 0.102 0.99 0.81 

64W June 1953 8 0.41 0.17 0 .060 0.59 0.57 
Oct. 1953 10 0.96 0.29 0.092 0-.29 0.86 
Mar. 1954 6 0.49 0.25 0.102 ·0.74 0.62 

OW June 1953 13 0.63 0.17 0.047 '0.79 0.47 ,. 
Oct. 1953 16 0.97 0.19 0.048 1.25 1.04" 

f Mar. 1954 12 0.38 0.29 0.084 0.~8 0.84 

64£ June 1953 6 0.40 0.30 0.120 0.65 0.91 
Oct. 1953 10 1.00 0.52 0.164 t.3O 1.40 
Mar. 1954 5 0.51 0.19 0.085 0.84 0.54 

256E June 1953 7 0.43 0.37 0.140 1.08 1.15 
Oct. 1953 15 0.82 0.72 0.186 1.48 1.86 
Mar. 1954 8 0.61 0.50 0.177 1.26 1.51 

Grouped according to lines parallel to beach 
No. of Max Md 

Line Date samples Md a- a- Min Md Log2 Min Md ....rn 
643 June 1953 3 0.64 0.08 0.046 0.69 0.10 

Oct. 1953 5 0.57 0.34 0.152 0.83 0.93 
Mar. 1954 4 0.64 0.11 0.055 0.74 0.28 

32S June 1953 6 0.49 0.28 0.114 0.79 0.76 
Oct. 1953 5 0.82 0.25 0.ll2 1.10 0.67 
Mar. 1954 4 0.69 0.44 0.220 1.13 1.13 

16S June 1953 4 0.50 0.18 0.090 0.80 0.47 
Oct. 1953 5 0.76 0.27 0.121 1.03 0.62 
Mar. 1954 5 0.64 0.30 0.134 0.98 0.71 

OS June 1953 10 0.56 0.32 0.100 0.86 1.12 
Oct. 1953 }4. 1.10 0.19 0.051 1.27 0.80 
Mar. 1954 11 0.42 0.21 0.063 0.84 0.70 

16N June 1953 4 Q.51 0.14 0.070 0.72 0.39 
Oct. 1953 5 1.08 0.19 0.085 1.21 0.50 
Mar. 1954 5 0.43 0.39 0.175 0.95 0.95 
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Table 3 - Continued 

Grouped according to lines parallel to beach 
No. of 

(J" 
Max Md 

Line Date samples Md (J" -fil Min Md Log2 Min Md 

32N June 1953 5 0.41 0.24- 0.107 0.57 0.64 
Oct. 1953 5 0.99 0.18 0.081 1.13 0.56 
Mar. 1954 3 0.53 0.55 0.318 0.95 1.20 

64N June 1953 3 0.18 0.32 0.185 0.48 0.74 
Oct. 1953 6 0.99 0.16 0.065 1.16 0.42 
Mar. 1954 5 0.40 0.27 0.121 0.82 0.73 

64 N June 1953 
Oct. 1953 12 0.47 0.51 0.147 1.29 1.67 
Mar. 1954 4 0.48 0.47 0.235 1.26 1.22 

Grouped according to Elevation Zones 

(J" 
Max Md 

Elev. (ft.) Date n Md (J" $ Min Md Log:> Min Md 

3-6 June 1953 2 0.04 0.33 0.59 
Oct. 1953 10 0.51 0.53 0.168 1.29 1.67 
Mar. 1954 3 0.22 0.16 0.093 0.43 0.39 

6-9 June 1953 2 0.21 0.48 0.55 
Oct. 1953 6 0.73 0.38 0.155 1.16 1.20 
Mar. 1954 4 0.50 0.24 0.120 0.95 0.86 

9-12 June 1953 10 0.59 0.21 0.066 1.08 0.75 
Oct. 1953 6 1.12 0.03 0.012 1.16 0.09 
Mar. 1954 5 0.71 0.25 0.1l2 0.95 0.58 

12-15 June 1953 12 0.47 0.28 0.080 0.00 0.78 
Oct. 1953 15 1.15 0.12 0.031 1.30 0.73 
Mar. 1954 II 0.56 0.27 0.083 0.99 0.87 

Berm June 1953 10 0.57 0.17 0.054 0.79 0.57 
Oct. 1953 7 0.90 0.23 0.086 1.19 0.72 
Mar. 1954 8 0.41 0.23 0.081 0.74 0.74 

Grouped according to concentric zones about the zero-point. 

Zone Date n (cum.) Zone Md Cum.Md Cum. (J" 
(J" 

Cum. vn 
0 June 1953 1 0.75 0.75 .,.. 

Oct. 1953 1 1.16 1.16 
Mar. 1954 1 0.14 0.14 

1 June 1953 4 0.75 0.75 0.08 0.038 
Oct. 1953 5 1.18 1.18 0.01 0.005 
Mar. 1954 5 0.37 0.33 0.17 0.076 
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Table 3 -Continued 

Grouped according to concentric zones about the zero-point. 

Zone Date n (cum.) Zone Md Cum. Md Cum.CT 
CT 

Cwn. Vn 

4 June 1953 8 0.65 0.70 0.15 0.054 
Oct. 1953 9 1.19 1.18 0.03 0.009 
Mar. 1954 9 0.42 0.37 0.20 0.066 

16 June 1953 11 0.29 0.52 0.42 0.126 
Oct. 1953 13 1.11 1.16 0.06 0.016 
Mar. 1954 13 0.37 0 0 37 0.25 0.070 

64 June 1953 15 0.49 0.56 0.26 0.069 
Oct. 1953 17 1.05 1.13 0.13 0.032 
Mar. 1954 17 0.52 0.40 0.21 0.050 
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Table 4 

Average Median Grain Diameters for Stations A, B, and Traverse Samples, 
with estimates of the significance of differences 

Station A - Coast Guard Station 

Date No. of Mil) (T (2) Significance in 2er-cent(3) 
Samples Jun '53 Oct '53 Feb '54 Mar '54 

Phi units 
June 1953 41 0.50 0.29 

October 1953 69 0.90 0.39 0.005 

February 1954 52 0.56 0.41 41.2 0.005 

Karch 1954 46 0.48 0.38 80.0 0.005 31.8 

November 1954 11 0.76 0.15 0.005 2.9(4) 0.35 0.005 

Station B - Abbotts Lagoon 

Date No. of iid Signif. jJ1 % 
Samples Jun '22 Oc~ 

June 1953 61 0.57 0.56 

October 1953 64 0.72 0.60 15.0 

February 1954 57 0.64 0.61 71.6 58.9 

Station A versus Station B 

Dat& Significance in per-cent 

June 1953 41.0 

October 1953 4.4 

February 1954 41.8 
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Table 4 - continued 

Traverse Samples. 
No. of 

Date Samples Md (J Significance in 2ercent 
June 1953 October 125:2 

June 1953 28 0.39 0.35 

October 1953 33 0.43 0.43 64.9 

February 1954 36 0.45 0.52 56.2 86.5 

(1) Md is the average median grain diameter, expressed in phi-units 

(2) (J is the standard aeviation, defined as follows: (Mdi -Mdf 
n 

where Mdi is the median diameter of the ith sample and n is the num
ber of samples. 

(j) The significance in percent is the percentage probability that the dif
ference in average median diameter could have arisen from purely 
random causes; in this paper a significance of less than five per-
cent is taken to be indicative of a real difference in average 
median grain diameter. 

(4) This is a comparison made '~ 'Ii thout respect to geographic position. 
A comparison which takes geographic position into account reveals 
no ,significant difference between October 1953 and November 1954. 
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Table 5 

Average Sorting Coefficients for Stations A, B and Traverse Samples, 
with estimates of the significance of differences 

Station A - Coast Guard Station 

Date No. of So(l) 0-(1) Significance in ~er-cent(l) 
Samples Jun '22 Oct '22 Feb '54 Mar '54 

Phi units 
June 1953 41 1.23 0.08 

October 1953 69 1.27 0.085 2.9 

February 1954 52 1.29 0.08 0.04 31.0 

March 1954 46 1.325 0.095 0.005 0.5 4.9 

November 1954 11 1.29 0.12 12.1 61.0 100.0 31·5 

Station B - Abbotts lagoon Station A versus 
Station B 

Date No. of So Signif. in % Date Signif .1 
Samples Jun '23 Oct '53 in% 

June 1953 61 1.44 0.20 Jun 0.005 

October 1953 64 1.46 0.22 59.6 Oct 0.005 

February 1954 57 1.44 '0.205 100.0 61.0 Feb 0.005 

Traverse Samples 

Date No. of So Signif. in % 
Samples Jun '53 Oct '53 

June 1953 28 1.28 0.105 

October 1953 33 1.395 0.11 0.005 

February 1954 36 1.295 0.085 54.9 0.005 

(1) For explanation, see notes at end of Table 4 (reading "sorting 
coefficient" for ".median grain diametern). 
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Table 6 

Distribution of median grain dL::meters 
of samples arraneed by distance from the Berm (1). 

Average rMedian Diameter, Md, in phi-units (3) 

Date Station A Traverse Samples Station B 
I Upper Middle LowerllUpper Middle Lowerl!Upper Middle Lower I 

June 1953 0.57 
October 1953 0.87 
Fel::ru.a.ly 195!!. (2) 0.41 

0.47 
1.08 
0.56 

0.59 
0.7'3 0.44 
0.71 0.37 

0.39 
0.49 
0.54 

0.39 0.34 
0.35 0.63 
0.43 0.84 

Standard Deviation,a-, of the sample in phi-units 

0.40 
0.72 
1.10* 

0.75 
0.00 
0,03 

Date Station A Traverse Samples Station B 
I Upper Middle LowerllUpger Middle Lowerll Upper Middle Lowerl 

June 1953 0.17 
October 1953 0.29 
February 1954 0.23 

0.28 
0.29 
0.27 

0.21 
0.38 0.39 
0.25 0.55 

0.24 
0.37 
0.42 

0.43 0.61 
0.50 0.61 
0.57 0.50 

Standard Deviation of the mean, ~, in phi-units 

0.49 
0.46 

0.50 
0.43 
0.40 

Date Station A Traverse Samples Station B 
I Upper Middle LowerllUpper Middle LowerJ l Upper Middle Lowerl 

June 1953 0.054 0.000 
October 1953 0.066 0.063 
February 1954 0.081 0.083 

(1) Upper: UpC l the berm 

0.066 0.064 
0.155 0.118 0.112 
0.112 0.159 0.121 

Middle: zero to sixty feet seaward from berm 

0.115 0.140 0.162 
0.151 0.098 0.104 
0.164 0.080 

Lower: sixty feet seaward of berm to the waterline 

(2) For Station A, figures are for March, 1954 

(3) For explanation, see end of T~ble 1 

* One sample only 
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Table 7 

Coefficients of Correlation between Median Grain Diameter 
and Sorting coefficient (with estimates of significance) 

Station A - Coast Guard Station 

Date No. of Samples Correlation ~oefficient Significance in percentl 

June 1953 
October 1953 
February 1954 
March 1954 

41 
69 
52 
46 

-0.50 
-0.53 
-0,15 
-0.02 

Station B - Abbott's Lagoon 

0.07 
0.005 

29.8 
89.7 

Date No. of Samples Correlation Coefficient Significance in percentl 

June 1953 
October 1953 
February 1954 

61 
64 
57 

-0.19 
-0.53 
-0.13 

:raverseStations 

14.2 
0.005 

33.6 

Date No. of Samples Correlation Coefficient Significance in percentl 

June 1953 
October 1953 
February 1954 

28 
33 
36 

-0.37 
+0.23 
+0.20 

5.5 
19.7 
24.2 

1 The ~ignificance (in percent) is the percentage probability that the cor
relation coefficient could have arisen from purely random causes; in this 
paper a significance of less than 5 percent is taken to be indicative of 
a real relationship between the variables. 
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Table 8 

Coefficients of Correlation between Median Grain Diameter 
and Beach Slope (with estimates of significance) 

Station A ~ Coast Guard Station 

Date No. of samples Correlation Coefficient Significance in percentl 

June 1953 

October 1953 

March 1954 

Date 

June 1953 

October 1953 

February 1954 

38 

69 

44 

-0.24 

+0.16 

-0.12 

Station B. - Abbott's Lagoon 

14.7 

37.6 

44.1 

1 
No. of srunples Correlation Coefficient Significance in percent 

55 

(J.) 

56 

+0.17 

+0.43 

-0.30 

40.1 

0.06 

2.4 

1 
See note at end of table 7. 
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Table 9 
Relation of Phi Units to Median Diameter in Microns 

sign sign sign 
Phi + Phi + Phi + 

Units 
, 

Units microns Units microns m~crons 

0.0 1000 1000 2.0 250 4000 4.0 63 
0.1 933 1072 2.1 233 4287 4.1 58 
0.2 871 1149 2.2 218 4595 4.2 54 
0.3 812 1231 2.3 203 4924 4.3 51 
0.4 758 1320 2.4 189 5278 4.4 47 

0.5 707 1414 2.5 177 5657 4.5 44 
0.6 660 1516 2.6 165 6062 4.6 41 
0.7 6~6 1625 2.7 154 6498 4.7 38 
0.8 5 4 1741 2.8 144 6964 4.8 36 
0.9 536 1866 2.9 134 7464 4.9 34 

1.0 500 2000 3.0 125 8000 5.0 31 
1.1 467 2144 3.1 117 8574 5.1 29 
1.2 435 2297 3.2 109 9190 5.2 27 
1.3 406 2462 3.3 102 9849 5.3 25 
1.4 379 2639 3.4 95 It)6M 5.4 24 

1.5 354 2828 3.5 88 1'1314 5.5 22 
1.6 330 3031 3.6 82 12126 5.6 21 
1.7 308 3249 3'.7 77 12996 5.7 19 
1.8 287 3482 3.8 72 13929 5.8 18 
1.9 268 3732 3.9 67 14928 5.9 17 

Conversion Scale Phi Units (1)) to Microns 

250 I 3r I I 
+¢ + 2.0 I +1.5 

2.0 I - 1.5 
I I I I \ I I I I J I I , I I 

-¢ -

4CXXl 

MICRONS 
500 4r 6\ 

I 

+ 1.0 

-1.0 
I I I , , 

2CXXl 
MICRONS 
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I 
+ 0.5 

- 0.5 
I 

1500 

16000 
17149 
18379 
19699 
21113 

22627 
24252 
25992 
27858 
29856 

32000 
34298 
36758 
39395 
42224 

45254 
48592 
51984 
5'5715 
59712 

I 900 

r 

I I , 

ICXXl 

o +¢ 

o -¢ 

ICXXl 



List of Figures 

Figure 

1 Location of Point Reyes beach 

2 Location of Stations A and B 

3 Sample locations. Station A - June 1953 

4 Sample locations. Station. - October 1953 

5 Sample locations, Station A. - March 1~54 

6 Sample locations Station A - February 1954 , 
7 Sample locations, Station B - June 1953 

8 Sample locations, Station B - October 1953 

9 Sample locations, Station B - February 1954 

10 Beach slope and parameters of sediments - Station A, 256W line 

11 Beach slope and parameters of sediments - Station A. 64W line 

12 Beach slope and parameters of sediments - Station A, o-w line 

13 Beach slope and paramet~rs of sediments - Station A, 64E line 

14 Beach slo-pe and parameters of sediments - Station A, 256E line 

15 Beach slope and parameters of sediments - Station B. 256W line 

16 Beach slope and parameters of sediments - Station B. 64W line 

17 Beach slope and parameters of sediments - Station B, O-w line 

18 Beach slope and parameters of sediments - Station B, 64E line 

19 Beach slope and parameters of sediments - Station B, 256E line 

20 Beach slope and parameters of sediments - Station B, February 1954 

21 Sections parallel to the water line, Stations A and B 

65 



from : US.C8GS Chart 50~2 

FIGURE I LOCATION OF POINT REYES BEACH 
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