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ABSTRACT

A ten percent random sample of map data is
judged adequate to reprocuce the first order spatial
characteristics of the distribution pattern for the
seven major types of depositional environments in
the Mississippi Delta region of Southeast Louisiana.
This conclusion is based on: 1)dendrographs which
portray interdistance relationships among mean
coordinate locations for the different environments,
2)the sampling properties of the Goodman-Kruskal mea-
sure of cross association as it is applied to nearest
unlike neighbor samples, and 3)preximal maps which
are reconstructions of the criginal pattern based on
sample data.

In analyzing map patterns, principal component
analysis can be used to depict spatial trends. Witn-
in the Mississippi Delta region, the natural levee,
point bar, bay-sound, and beach environments show a
marked linrear trend whereas the swamp, lacustr ine,
and marsh environments are more isotropic. With res-
pect to location, the lacustrine environment is sit-
uated in an intermediate position between nonmarine
and marine depositional environments.

The total sample of 4025 data points taken from
the environment distribution map of the Mississippi
Defta region on which this study is based is con-
tained in the Apnendix.
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Introduction

The detection of spatial order within a de-
positional environmental framework is dependent
upun the elusive relationship that exists between
the spatiai arrangement and size of the areal units
of observation and the degree of complexity of the
underlying pattern. Traditionally, the interpretation
of environmental map patterns has been accomplished
by subjective analysis. Progress toward a more quan-
titative approach has been handicappeu by the lack
of suitable statistical measures for describing the
spatial character of depositicnal environmental pat-
terns by which different patterns can be compared
and those obscured because of limited areal sampling
detected, The primary objective of the present re-
search is to develop a statistical methodology for
analyzing environmental map patterrs from the peint
of view that, ultimately, it should be possible to
set minimum sampling requirements in advance of
regional environmental studies in offshore areas

where only limited sampling is economically justified.

Within the past decade, a considerable literature
has emerged in the field of human geography, epi-
demiology, and quantitative plant ecology which re-
late to spatial analysis ([1],[2]). Arn excellent
review article has appeared recently relating the
analysis of spatial form to geographic theory [3].
For the most part, the studies have concentrated on
areally distributed point processes where data are
generated within artificially defined boundaries.
for envirunments, the boundaries bear no direci re-
lationship to geographic coordinat=zs and the type of
patterns found are bes: described as multiphase
mosaics. The closest approach to tke quantitative
study of eavironment distribution patterns has been
in the field of ecology [4]. There needs to hLe de-
veloped in geology statistical measures which wiil
describe the spatial structure of environment dis-
tribution patterns. The statistical properties of
such measures based on different size samples under
different sampiing plans could then be established.
This report describes the results of a preliminary
study directed toward this end.
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percentage. The percentages reflect the relative
areas covered by each of the different environments.
Such information is of value in comparing environ-
ment areal coverage with other deltaic complexes.

If we define the Total Information (T7.I.) obtained
from sampling as

where n. is the number of areal units of observation
which c8ntained j different environments, it is
found that T.1.=6296. The portion of the total in-
formation used in this study comprised only the
environment data gathered from the randomly located
points within the areal observation units. This
Relative Information (R.I.) defined as

7
R.I. =T.I./ L n,
=1

is equal to .62 or 62 pricent. While this may seem
like an undue degradatiun of the original information,
over one half of the areal units of observation con-
tained only a single environment while ninety-two
percent contained nc more than two. For now at least,
the areal coverage as represented by the sample is !
considered adequate. It may be necessary later to
make more compieie use of the original information.

Spatial Form

——

Beyond the direct observation of environment
distribution maps and subsequent subjective eval-
uations, it is useful to have graphical aids for
characterizing pattern structure. Twoc new forms cf
graphic display have been developed: 1)spatial
principal components, and 2)environment centrnid
interdistance dendrographs. Each car te illustrated
using the environmental data gatherei in this study.

o oy o

Spatial principal component analysis provides
a rapid and effective means of portraying the spatial
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one grid unit equals approximateiy 1.5 miles. Only

one half of the matrix is filled due to the symmetry.

Based on an unweighted pair group clustering of

the coefficients, the dendrograph shown in Figure 4
is produced. The dendrograph depicts the marine
versus nonmarine associations of the seven major
environments. Further, it reveals the transitional
character of the lacustrine environment. With a
smaller sample, a similar pattern should result
within statistical limits. Here again, statistical
tests need to be developed. To see what does happen
with a smaller sample, a random sample of 500 from
the total of 4025 areal units of observation was
chosen, The dendrograph that resulted is shown in
Figure 5. While some rearrangement of the environ-
ments takes place, the basic pattern remains the
same. As a first approximation, it is reasonable

to conclude that the pattern generated from a sam-
ple of 500 points preserves the spatial order con-
tained within the original data.

Proximal Maps

It is not enough to reproduce the spatial or-
der within environment map patterns based on sum-
mary statistics calculated from sample data but in
addition, it is further desirable to reconstruct
the uvnderlying pattern, The problem of reconstruct-
ing patterns from sample data has been considered
in the context of locating sample points in a way
which minimizes th: loss due to misclassification
in the pattern reconstruction based on nearest
neighbor relations [8]. For m-colar patterns having
a definite cell structure, it is possible to ob-
tain an optimal sample spacing. For more complex
patterns, however, such as are found in natural
environments, the determination of an optimal spac-

ing in closed form is rendered virtually intractab]g.

In an attempt to determine the effectiveness of
pattern reconstruction of the Mississippi Delta
complex based on sample data, a series of sampling
experiments were performed in which random samples
and subseguently systematic samples were drawn from
the total population and the derived data used to
generate proximal maps using the SYMAP computar pro-
gram [9). The different sample sizes drawn were 5,
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Study Area and Population Sample

For this pilot study, it was decided to choose
an area which had been mapped in considerable de-
tail and which contained diverse environment ele-
ments arranged in a complex pattern, Further, it
was desired that such an area would be representative
of a major depositional environment framework
found both in the Recent and in the ~:0logic past.
The area which best suited these requirements was
the Mississippi Delta Region of Southeastern Louis-
iana. The Mississippi Delta complex is probably
the best known of the world's delta systems. This
area has been studied and extensively mapped over
a pericd of several decades. The recent deposits,
their depositional environments and areal distribution
have been well documented ([5],[6]). The depositional
environments of the Mississippi Delta complex ex-
ciuding the offshore can be broadly subdivided into
seven major types. These are the 1)natural levee,
2)point bar, 3§swamp, 4)marsh, 5)beach, 6)lacustrine,
and 7)bay-sound. The areal distribution cf these
seven major environments is shown in Figure 1.
This map constitutes the source of data for the
present study.

The initial step was to coavert the pattern
represented in Figure 1 inte digital form by super-
posing a fine mesh grid over the map and record
the environments present within each areal unit of
observation. For practical purposes, it was desired
to obtain a point representation of the environment
distribution pattern and so the type of environment
chosen as represaentative of each areal unit was de-
termined as that one which was -ituated at a ran-
domly located point within. The erid cverlay used
to sample tne deltaic cumplex pattein is shown in
Figure 2. The finer grid containing one hundred areal
units of observation each with a point located at
random within was moved over the coarser grid which
encompassed the map area tec be sampled. The data ob-
tained in this manner are listed in the Appendix. A
total of 4025 areal units of observation were re-
corded. The aggregrate composition of the environ-
ments contained within these areal units is given
in Table 1. The eighth column in Table 1 lists the
total number of each tvpe of environment recorded
at the points located at random within the areal
units of observation and the last column gives the
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percentage. The percentages ~eflect the relative
areas covered by each of the different environments.
Such information is of value in comparing environ-
ment areal coverage with other deltaic complexes.

[f we define the Total Information (T.I.) obtainnd
from sampling as

T.1, =
J
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where n. is the number of areal units of observation
which céntained j different environments, it is
found that T.I.=6296. The portion of the total in-
formation used in this study comprised only the
environment data gathered from the randomly located
points within the areal observation units., This
Relative Information (R.I.) defined as

7
R.I. = T.1./ L n,
=1

is equal to .62 or 62 percent. While this may seem
like an undue degradation of the original information,
over one half of the areal units of ohservation con-
tained only a single environment while ninety-two
percent contained no more than two. For now at least,
the areal coverage as represented by the sample is
considered adequate., It may be necessary later to

make more complete use of the original information.

Spatial Form

beyond the direct observation of environment
distribution maps and subsequent subjective eval-
uations. it is usefu! to have graphical aids for
characterizing pattern structure. Two new forms of
graphic display have been developed: 1)spatial
principal components, and 2)environment centroid
interdistance dendrographs. Each can be illustrated
using the environmental cata gathered in this study.

Spatial principal component analysis provides
a rapid and effective means of portraying the spatial
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trend for & particular eanvironment. Let V = {{(x1,y1),
(X:,72 ). Wik Ly )six ,vk)cE.} be defined as the set
of paired x-y Jooldinates of the data representing
the areal distribution of the jth environment, f..
The principal components of which there are two J

are detined by

CP = P

where C is the covariance matrix of the x-y coord-
inates of ¥V, P is 1 Zx2 orthogonal matrix whose
colunn vectors 2are the linear coefficients of the
first and second princigal corponents, respectively,
and " is a 2x2 diagonal matrix whose diagonal ele-
ments represent che variance of each of the respective
principal components. In the present context, these
can be referred to as thke spatial components. The
spatial compcnents for the seven majer environments
of the Mississippi Delta are shown in Figure 3. The
axes for each ¢f the environments is centered about
the mean x-y positior for each set of coordinates

anc¢ the length of each axis 3is takern 2s twice the
standard deviation. The orientation of the axes is
determined by the linear coefficizats of the com-
ponent vectors. The spatial! trends are readily ob-
servabtle. The elongate shapes of the natural levee,
point bar, aud the beach environments can be seen
along with the more isotropic patterns of the swamp,
marsh, and lacustrine environments. Rather surprising
is the sharpness of the trend for the bay sound en-
vironment. Considering the depositional aspect, the
rirst principal component whose axis is iongest, gives
the depositional strike of the sediments. It is
indicative of tne direction of sediment transpert for
fluviatil. and current related deposits. Fer a more
limited sampling of the area than was undertaken in the
present study, from such sampling if it is to be con-
sidered adequate, it should be possible tc reproduce
the spatial trends indicated in Figure 3, Statistical
tests of significance should be developed.

A lower order measure of spatial structure are
dendrographs which portray the interdistance reiation-
ships between the coordinate mean positions of the
different environments. For the Mississippi Delta
data, the matrix of pairwise mean coordinate positions
for the ceven major environments is given ir Table 2.
The interdistances are expressed in grid units where
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one grid unit equals approximately 1.5 miles. Only
one half of the matrix is filled due to the symmetry.
dased on an unweighted pair group clustering of

the coefficients, the dendrograph shown in Figure 4
is produced. The dendrograph depicts the marine
versus nonmarine associations of the seven major
environments. Further, it reveals the transitional
character of the lacustrine environment. With a
smaller sample, a similar pattern should result
within statistical limits. Here again, statistical
tests need to be developed. To see what does happen
with a smaller sample, a random sample of 500 from
the total of 4925 areal units of observation was
chosen. The dendrograph that resulted is shown in
Figure 5. While some rearrangement of the environ-
ments takes place, the basic pattern remains the
same, As a first approximation, it is reasonable

to conclude that the pattern generated from a sam-
ple of 500 points preserves the spatial order con-
tained within the original data.

Proximal Maps

It is not enough to reproduce the spatial or-
der within environmnent map patterns based on sum-
mary statistics calculated from sample data but in
addition, it is further desirable to reconstruct
the underlying pattern. The problem of reconstruct-
ing patterns from sample data has been considered
in the context of locating sample points in a way
which minimizes the loss due to misclassification
in the pattern reconstruction based on nearest
neighbor relations [8]. For m-color patterns having
a definite cell structure, it is possible fo ob-
tain an optimal sample spacing. For more complex
patterns, however, such as are found in natural
environments, the determination of an optimal spac-
ing in closed form is rendered virtually intractable.

In an attempt to determine the effectiveness of
pattern reconstruction of the Mississippi Delta
cemplex based on sample data, a series of sampling
experiments were performed in which random samples
and subsequently systematic samples were drawn from
the total population and the derived data used to
generate proximal maps using the SYMAP computer pro-
gram [9]. The different sample sizes drawn were 5,

d

e e e < n

A meean e ame s e e s

T i, 2T 41108 4 e YA e < Ty A S Tt 1 e en e




v e«

10,20,50,100,200, and 500, respectively. A proxi-
mal map is generated by assigning to each location
on a fixed grid the type environment found for the
nearest sample. Thus, proximal maps follucw a nearest
neighbor rule in their construction. Figures 6 and 7
contain proximail maps of the Mississippi Delta re-
construction for the different sample sizes noted
above obtained for random samples and for systematic
samples, respectively. In viewing the sequence of
maps, the continuity of the natural levee environ-
ment does not become apparent until the sample size
has reach 500. Furthermore, given the choice between
random samples and systematic samples the latter are
preferable since greater. detail in the pattern struc-
ture results. Proximal maps produced in this way re-
veal the evolving pattern structure. The important
question is how to decide whern sufficient samples
have been collected. It is anticipated some kind of
multi-stage sampling procedure will be found to be
optimal.

Pattern Cross Association

In addition to graphic forms which character-
ize the spatial order within environment distribution
patterns and pattern reconstructions based on sam-
ple data, there needs to be devised statistical mea-
sures of map pattern structure. Such measures would
be of value in assessing the relative strength of a
given pattern and for comparing one pattern with
another. More important, they could provide a means
for determining the minimum sample size necessary
to achieve a prespecified level of confidence in esta-
' blishing a particular type pattern. The interpretation
{ that is given to point patterns derives largely from
: nearest neighbor relatvions. In the Mississippi Delta
data, the areal distribution pattern is defined by
the type of environment occurring at the various
grid locations. It is worthwhiie to consider the de- i
gree of cross association that exists between the
type of environment and the nearest sample. Since,
for different environments, different areal coverages |
are involved, it is advantageous to consider the cross
association that exists between samples and the nearest
sample at which a different type environment is ob-
served. This is referred to as the nearest unlike neigh-
bor. For the Mississippi Delta data, the matrix of

P




nearest unlike neighbors is given in Table 3. The
last row and column give the row and column sums,
respectively. As a measure of cross association,
the Goodman-Kruskal measure, A,., has been used
[10]. This statistic measures Rhe relative decrease
in probability of error in trying to predict the
nearest unlike neighbor of a sample point. For a
given set of observations, AD is defined as

m

I v -V
a=1 am .m

Ab = -
Vo=V

where v__ is the largest entry in the ath row,

Voo is e largest entry for the column sums and v

i$ " the sample size. For the matrix in Table 3, A, =
.356. This is interpreted as the measure of pattgrn
strength for the areal distribution pattern repre-

sented in Figure 1.

It is of interest to consider the sampling pro-
perties of A  for different size samples. This kind
of informatign is a prelude for determining a mini-
mum sample size. As an initial experiment, random
samples of size 10,20,50, and 100 were drawn from
the total of 4025. For each sample size, the sampling
was repeated 10,20,50,100,200,500, and 1000 times.
For each set of repeated sampling for fixed sample
size, the average value of A, was calculated. The
results are shown in Figure Q_ The damped oscillatory
behavior of the observed values with increasing
sample size is readily apparent. From these curves,
it was possible to establish a product sampling rule
of the form

S = kn

where S represents the total sample, k is the num-
ber of repeated sampling for a sample size n. For

S = 1000, the following values of k and n were se-
lected: 100,10 (k,n);50,20;20,50;10,100;5,200;1,
1000. The results of random sampliing according to
this rule in which the average values of A_ were
calculated are shown in Figure 9. From thi?, it is
inferred that a size somewhere in the range from
200 tc 500 random samples would he adequate for re-
producing the nearest unlike neighbor relations




that exist for the population.

Summary

The primary aim of this preliminary investi-
gation has been to develop graphical aids for de-
scribing the spatial form of environment distribution
patterns. Spatial principal components and dendro-
graphs depicting interdistance environmental re-
lations both have proven effective. Pattern recon-
struction from sample data has been accomplished
by proximal mapping. The most important considera-
tion, however, is the problem of minimum sample
size vequired to reproduce a given pattern structure.
For the Mississippi Delta complex considered in
this study, a threefold argument based on environ-
mental mean coordinate interdistance dendrographs,
proximal maps, and cross association measures of
nearest unlike neighbors leads to the conciusion
that a ten percent random sample of the total area
in the delta is sufficient to reproduce the under-
lying pattern structure. Systematic sampling leads
to a more accurate representation while multistage
sampling is expected to yield optimal results.
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Table 1

Population characteristics of environ-
mental sample from Mississippi Delta

region

Type
environ-
ment

natural
levee

point bar
swamp
marsh
beach
lacustrine

bay-sound

"

Number of different environments
contained within each areal unit of
observation classified according to
the environments which were situated
at the randomly chosen points in the
grid

1 2 3 4 5 6 7 z %

182 317 49 5 0 0 0 553 14

6 36 4 0 0 0 O 46 1
303 264 69 1 0 0 O 637 16
687 539 110 3 0 0 0O 1339 34

0 9 8 0 0 0 O 17 <1
291 174 17 0 0 O O 482 11
660 237 54 0 0 0 0 951 24

2129 1576 311 9 0 0 O 4025 100

10
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point
swamp
marsh
beach
lTacus

bay-s

Table 2

Matrix of pairwise interdistance mean
coordinates of major depositional en-
vironments of the Mississippi Delta
region., The interdistances are ex-
pressed in grid units where one grid
unit equals approximately 1.5 miles.

q::g;al gg:nt swamp marsh beach li?ﬁ:'
bar 11
8 1
24 34 25
42 51 40 17
trine 21 26 16 18 28
ound 45 52 42 24 12 26

11




Table 3

Matrix of the number of nearest unlike
neighbors for population sample from
the Mississippi Delta region. The last
row and column contain the row and col-
umn sums, respectively,

natural point lacus- bay- £

swamp marsh beach

levee bar trine sound

natural

levee - 117 286 148 0 2 0 553
point

bar 38 - 5 2 0 0 1 A6
swamp 301 10 - 175 1 138 12 637
marsh 538 3 168 - 29 320 281 1339
beach 0 0 0 9 - 0 8 17
lacus-

trine 2 0 168 292 0 - 20 482
bay- -

sound 0 1 147 617 161 25 951

X 879 131 774 1243 191 485 322 4025

12
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Figure 1. Depositional environments in Mississippi

Delta region after Kolb, et al.[7
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Figure 2. 6rid overlay used to sample areal pattern
i, Figure 1. Each areal unit of observation
is specified by a Block number defined for
the coarser grid and by a &rid number de-
tined for the {iner grid. A randomly loc-
ated point lies within each areal otserva-
tinn unit.
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Figure 3. Principal component trends for major
types of depositional environments of
the Mississippi Delta region.
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Figure 4.

Dendrograph depicting mutual relation-
ships among environment mean coordinate

Tocations in the Mississippi Delta
region.
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Figure 5. Dendrograph similar to Figure 4 based
on random sample of 500 data locations.
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Figure 6.

Proximal maps for Mississippi Delta region
based on different size random samples.
These computer drawn maps were generated
using the SYMAP program [9]. In the fol-
lowing maps, the symbols represent: ¥,
natural levee; ',point bar; +,swamp; X,
marsh; O,beach; 8,lacustrine; .,bay-scund.

Proximal map based on 5 random samples.
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Figure 6b. Proximal map based on 10 random samples.
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figure 6c. Proxizmal map basei on 20 randox samples.
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Figuire 6d. Proximal map based on 50 random samples.
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Figure 6e. Proximal map based on 100 random samples.
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Figure 6f. Proximal map based on 200 random samples.
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Figure 6g. Proximal map based on 500 random samples.
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Figure 7.

Proximal maps similar to those in Figure €
with the same numbers of samples based on
systematic sampiing. For each size sample
n, every [4025/n] sample location was
chosen,

Proximal map based en 5 systematic samples,
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figure 7». Proximal map based on i¥ systematic
samples.
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Figure 7e. Proximal map based on 120 system2tic
sampies.
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Figure 7g. Proximal map based on 500 systematic
samples.
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Figure 8. Variation of X for repeat sampling
for different Qample sizes. The num-
bers on the right in the figure are
the average values obtained for dif-
ferent size samples for 100 repeat
samplings.
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Figure 9.

Variation of Xb using product sampling
rule as s;ample size increases. The
different numbers of repeat sampling
are shown in the figure.
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Appendix.

Mississippi Delta environmental sample.

The Appendix contains a tabulation of
the number and types of environments
recorded for each of 4025 areal units
of observation from the grid overlay
shown in Figure 2 which was used to
sample the areal patcern given in
Figure 1. in the column headings,

B refers to the Block number and G
refers to the Grid number used to
locate each areal observation unit

in Figure 2. E refers to the type
environment recorded at the randomly
located point within each unit of
observation. EVS refers to the set

of envirornments found within each

areal unit. The environments are ar-
ranged in the following order: natural
levee, point bar, swamp, marsh, beach,
lacustrine, ard bay-sound. The presence
or absence of a type environment within

an areal unit is indicated by the number

one or zero, respectively.
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MISSISSIPPI DELTA ENVIRCNMENTAL SAMPLE
! B 6 E EVS B G E EVS B 6 E EVS
0 89 T 0000001 0 96 7 0C005C1 ¢ ST 7 00N0001
0 98 7 00CCO01 0 99 7 0C00001 1 29 3 001000C
1 38 3 0010000 1 48 3 0C11CLO 1 65 4 00C1000
1 72 7 0000001 1 73 7 0000001 1 74 7 9coeocl
1 75 7 00C0001 1 76 7 0000001 1 77 7 0000001
1 78 7 9000001 1 79 7 0C00001 1 8C 7 60COD01
1 81 7 0000001 1 82 7 0C00U01 1 83 7 1090001
1 84 7 0000001 1 85 7 0CC0O001 1 86 7 0000001
: 1 87 7 0000001 1 88 7 00090C1 1 86 7 0C0COG1
i 1 S0 7 00¢0001 1 91 7 0C02901 1 92 7 9000101
| 1 93 7 0000001 1 94 7 0C00001 1 95 7 0000001 ;
' 1 96 7 000000} 1 97 7 0090001 1 S& 7 0C00001 i
1 99 7 occcoel 2 50 7 CC0100} 2 51 4 0001001 !
2 52 7 0001001 2 53 7 CC01001 2 £4 4 coolocl ;
2 55 4 0001000 2 61 7 0001001 2 62 7 0000001 :
2 64 7 0001001 2 70 7 €C00001 2 72 7 1000001 :
; 2 80 7 0000001 2 81 7 0000001 2 8z 1 €ocrccl :
: 2 83 7 €0CCOOL 2 84 7 0000001 2 90 7 000000} ;
' 2 91 7 €000001 2 92 7 €C000C1 2 63 7 cceoocl ;
2 94 7 0000001 3 25 3 0010000 3 26 3 0010000 !
é 3 27 3 0010000 3 28 3 CC10000 3 29 3 0010000
3 35 3 0010060 3 36 3 0C10COD 3 37 3 00100CC
3 38 3 0016000 3 39 3 0010000 3 45 3 0010000
3 46 3 0010000 3 47 3 CC10000 3 48 3 0C1C000
3 49 3 0010000 3 55 3 0010000 2 5¢ 3 90100CC :
3 57 3 0010000 3 58 3 0010900 3 59 3 0010000 ?
3 3 65 3 0010000 3 66 2 CCl0COC 3 67 3 0010000 i
; 3 68 3 0010000 3 75 3 0010000 3 76 3 0016000 ‘
| 3 77 3 0010000 3 78 3 CC10CA0 3 85 3 1010000
| 3 86 3 0010000 3 87 2 CC10060 3 95 3 001000C
g 3 96 3 0010000 3 97 3 0C1090G 4 20 3 00100C0
; 4 23 3 0010000 4 49 3 CC100C0 4 55 3 0010000
E; 4 64 3 0016000 4 67 3 0010000 4 71 3 0C1C0CO
| 4 713 3 0C10009 4 77 3 0010000 4 87 3 0011000
| 4 89 6 0001010 4 92 3 CClCCCO 4 63 3 9C11000
i 4 94 4 0011000 4 96 4 00010190 4 97 4 0001010
: 4 SE 4 0001010 4 99 4 CCO1010 5 20 3 06010000
EE 5 21 3 0010009 5 24 3 0C10000 5 21 3 0C1CGCC
¥ 5 34 3 (10300 5 35 3 0011000 5 3¢ 3 0011000
¥ 5 37 4 0011000 5 38 3 CC110CC 5 35 3 0011000
 : S 41 3 0010000 5 42 3 0010000 5 46 4 0011010
; 5 47 3 CC11310 5 48 4 0011010 5 49 3 2011000
B 5 53 6 0010010 5 54 3 CCl0C10 5 55 6 0010010
: 5 56 6 0010010 5 57 6 0000010 5 58 6 0000010
: 5 56 6 C01C010 5 60 3 CC10000 5 62 6 0010010
i; 5 63 6 0000019 5 64 6 0000010 5 65 6 0000010
@ 5 66 6 200C010 5 67 6 0000010 5 68 6 0000010
s 5 69 6 0000010 5 70 6 0C11010 5 71 6 0010010
5 72 6 0000010 5 73 & 0000010 5 74 6 000CCLC
5 75 & 0000019 5 76 6 €CCOC10 5 77 6 0000010
5 78 6 0000010 5 79 & 000CC10 5 8C 6 0000019
5 81 6 0000010 5 82 6 2000710 5 82 6 0000010 :
5 84 6 0000010 5 85 6 0C00710 5 86 6 0000010 !
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ABSTRACT

A ten percent random sample of map data is judged adequate to
reproduce the first order spatial characteristics of the distribution
pattern for the seven major types of depositional environments in the
Mississippi Delta region of Southeast Louisiana. This conclusion is
based on; 1)dendrographs which portray interdistance relationships
among mean coordinate locations for the different environments, 2)
the sampling properties of the Goodman-Kruskal measure of cross
association as it is applied to nearest unlike neighbor samples, and
3)proximal maps which are reconstructions of the original pattern
based on sample data.

In analyzing map patterns, principal component analysis can be
used tc depict spatial trends. Within the Mississippi Deita region,
the natural levee, point bar, bay-sound, and beach environments show
a marked linear trend whereas the swamp, lacustrine, and marsh
environmants are more isotropic. With respect to location, the
lacustrine environment is situated in an intermediate position be-
tween nonmarine and marine depositional environments,

The total samigle of 4025 data points taken from the environ-
ment distribution map of the Mississippi Delta region on which
this study is based is contained in the Appendix.
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Cross association

Environmental pattern reconstruction
Mississippi Delta

Nearest neighbor theory

Pattern recognition

Proximal mapping

Random sampling

Spatial analysis
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