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LETTER OF TRANSMITTAL

Office of the Mississippi Geological Survey
University, Mississippi
April 16, 1945

To His Excellency,
Governor Thomas L. Bailey, Chairman, and
Members of the Geological Commission

Gentlemen:

Herewith is Bulletin 60, Geology and Ground-Water Resources of the
Coastal Area in Mississippi—a report on a study begun by the late Velora
Meek Foster and completed by Glen Francis Brown, Robert Wynn Adams,
Edwin William Reed, and Harold Dement Padgett, Jr. In addition to the
original typing of the report, Miss Barbara Tinsley spent a month checking
all phases of the manuscript.

As the title indicates, it is a report on both the geology and ground-water
resources of the Coastal Area, that was prepared at the request of the citizens
and of the War Depariment and submitted for publication in December 1944.
As such it is an important contribution to an understanding of the vital salt-
water encroachments and other problems of the Gulf Coast. At one and the
same time it is almost equally important to the oil and gas research of the
State.

Very sincerely and respectfully,

William Clifford Morse,
State Geologist and Director
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GEOLOGY AND GROUND-WATER RESOURCES OF THE
COASTAL AREA IN MISSISSIPPI

GLEN FRANCIS BROWN, VELORA MEEK FOSTER, ROBERT WYNN ADAMS
EDWIN WILLIAM REED, HAROLD DEMENT PADGETT, JR.

INTRODUCTION
LOCATION OF THE AREA

The Gulf coastal area in Mississippi includes six counties of
which three, Hancock, Harrison, and Jackson, face the Mississippi
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Figure 1.—Index map showing location of the area and the depth in feet of
the Gulf.

Sound. Pearl River, Stone, and George Counties on the north com-
plete the “panhandle,” an area of 3,571 square miles. The area is
bounded on the west by Pearl River and by Louisiana and on the
east by Alabama (Figure 1); it includes nearly all the inhabited
coastal section between Mobile, Alabama, and New Orleans, Louis-
iana.
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TaBLE 1

PRECIPITATION AT BiLoxi, HARRISON COUNTY
MoONTHLY, ANNUAL, AND AVERAGE AMOUNTS IN INCHES

> 2 J 3

b E o 2 & 2 2 -
- P i 5 2 B B 8
5 & o = ) 3 & ) o ]
E 2 & & & § % & = 3 3z g ©&

Year § = & < =2 32 32 2 & & =z A 2

1887 ... 5.34 3.03 095 295 822 450 6.22 11.47 4.91 4.65

1888 3.03 890 7.25 1.78 9.58 6.11 2.74 19.08 4.64 4.85 222

1893 e 2.79 9.18 417 6.15 9.21 8.00 5.84

1894 159 995 6.00 195 1.87 1.13 7.28 9.17 5.09 0.40 035

1895 589 4.67 713 545 6.25 1710 3.57 775 2.10 4.70 0.45

1896 2.60 4.60 3.20* 1.15 250 7.40 3.87 3.70 3.63 6.80 298

1897 4.88 8.02 1264 4.69 0.67 315 294 6.08 4.09 1.83 1.67

1898 418 5.03 1.69 3.50 1.23 4.89 7.00 1253 21.76 2.12 7.19

1899 4.22  5.16 11.67 0.62 T 9.20 599 4.04 0.43 0.80 3.28

1900 6.32 9.87 795 10.22 6.77 16.92 7.31 3.45 17.15 3.38 1.92

1901 249 3556 4.37 9.05 142 425 11.48 9.47 4.17 0.34 2.46

1902 | 1.17 6.48 5.00 223 223 1.16 219 4.8 4.85 3.61 3.58

1903 4.83 7.82 873 2.28 1.40 255 8.97 4.68 1.05 2.25 4.02

1904 2.64 3.17 239 123 216 3.23 9.99 9.25 115 1.12 2.68

1905 414 17.05 7.41 369 6.88 206 514 6.04 7.05 6.01 3.57

1906 2.88 3.77 10.08 1.09 220 7.91 4.21 2.96 11.84 1.42 0.83

1907 1.86 2.24 1.58 13.75 9.07 1.98 5.56 3.71 11.18 0.44 4.32

1908 594 450 6.24 6.20 6.05 513 19.16 4.11 7.48 0.75 0.13

1909 2.78  2.99 390 6.03 11.15 13.09 6.21 11.65 5.72 1.40 2.20

1910 3.09 849 150 0.75 2.00 4.29 8.76 6.45 4.47 6.04 1.15

1911 1.50 2.64 552 11.29 340 6.59 5.02 5.02 3.42 4.37 3.95

1912 4.38 532 919 18.29 448 255 7.66 7.96 1.80 6.73 3.24

1913 6.21 1.97 12.78 4.86 4.22 1.01 834 4.29 1053 2.20 2.29

1914 1.12 7.08 5.08 3.13 0.11 1.44 7.63 3.82 17.36 1.95 5.09

1915 6.33 5.22 298 0.04 3.95 6.51 6.01 397 6.71 6.46 2.90

1916 5.54 2.78 243 507 17.74 553 14.01 10.45 3.27 257 2.30

1917 3.46 253 497 254 0.72 1.64 1054 7.53 5.85 2.78 0.54

1918 4.02  2.94 1.59 10.25 1 2.46 2.54 6.48 254 1573 5.71

1919 631 588 570 6.13 12.36 2.73 4.07 7.89 2.08 4.30 5.11

1920 6.90 6.63 3.31 9.06 ... ... ... 7.12 6.66 2,69 1.38

1921 1.99 156 3.20 4.77 2.06 1.35 8.53 4.02 4.44 1.61 3.97

1922 7.08* 411 815 8.03* 8.25 3.16 8.69 6.23 533 1.36 2.91

1923 3.74 3.42* 642 3.62 1259 814 6.64 11.53 291 7.29 5.78

1924 6.19 6.76 231 594 395 499 229 169 252 0.87 0.15

1925 7.01 1.92 0.18 1.29 9.47 5.20* 11.66 3.96 3.84 9.82* 4,59

1926 8.06 6.23 9.15 6.73 4.08 252 544 11.85 218 3.31 3.37

1927 0.18 9.32 893 502 214 969 615 200 1.85 1.77 3.24

1928 1.22 875 6.33 6.34 734 460 9.76 8.8 7.40 1.63 2.07

1929 7.79 830 9.21 249 864 548 555 2.98 19.16* 3.38 4.18

1930 453 2.07 371 0.83 235 431 502 17.74 831 504 7.27

1931 493 3.14 6.83 272 3.10 292 893 10.38 3.74 4.20* 1.39

1932 3.29 1.96 2.20 1.75 13.74 5.66 2.09 571 598 7.65 3.04

1933 2.86 6.29 442 1077 3.60 225 563 1.87 059 4.02 1.93

1934 441 574 434 139 357 252 530 4.84 1.02 3.33 4.73

1935 0.43 255 582 6.26 740 1.44 536 582 296 0.07 2.00

1936 11.22 4.52 0.70 4.08 870 2.53 5.54 2.93 7.91 1.67  3.10

1937 1.79 116 7.19 4.47 227 6.13 3.21 6.07 3.84 11.36 0.88

1938 298 1.43 0.61 1.76 3.15 694 6.29 549 0.11 152 2.08

1939 1.34 3.96 1.48 1.77 7.38 3.33 13.25 7.94 412 0.18 1.79

1940 2.18 4.89 335 6.15 0.57 11.11 851 218 250 0.24 1.23

1941 1.83 433 4.06 1.97 148 3.87 17.79 508 6.60 2.65 2.19

1942 496 11.54 5.89 0.89 832 12.67 6.30 9.15 4.28 2.65* 0.60

1943 2.74 2.64 592 114 3.68 2.82 290 4.21 9.48 0.39 5.92

1944 5.16 2.38 7.64 11.89 1.16 358 88 8.87 6.59 0.16 8.83

Ave 4.00 4.97 535 470 4.60 522 6.73 6.43 549 3.47 3.06

* Interpolated T = less than 0.01 inch

**Partly interpolated Data from U. S. Weather Bureau Publications

Altitude: 24 feet
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CLIMATE

The precipitation and temperature range is that of the Gulf
coastal type, being humid and warm, although during occasional
periods of winter weather, subfreezing temperatures are experienced.
Temperatures as low as one and two degrees Fahrenheit have been
reported from Bay St. Louis and Biloxi, but such temperatures are
rare in an area generally regarded as subtropical. The rainfall is
evenly distributed throughout the year except for brief periods of
excessive rainfall during tropical disturbances over the Gulf
(Table 1).

ECONOMIC DEVELOPMENT

From the time of the early French settlers in the seventeenth
century until about 1880 the coastal area was thinly populated and
the economy was agrarian. During the next few decades lumbering
was the principal means of livelihood, although the area gained a
reputation as a seasonal resort, following the conquest of yellow
fever, malaria, and hookworm.® Thereafter the increase in popula-
tion closely followed the building of railroads and highways, until,
in 1940, 116,712 people lived within the six counties. Nearly one half
of these people lived in seven coastal towns.” Gulfport became a
shipping point for lumber, Chile nitre, and other products; ship-
building expanded at Pascagoula; fishing and seafood processing
became important at Biloxi, Pass Christian, and Bay St. Louis.
Truck farming and the cultivation of fruit, notably peaches and
satsuma oranges, and pecan trees throughout the area expanded as
the pine forests were cut for lumber. During the last few years the
cultivation of tung trees for the oil from the tung nut has become
of major importance. Since 1940, the large increase of population
resulting from the construction of military bases and war plants
has obscured the seasonal tourist fluctuation and has sorely taxed
public utilities. Increased withdrawals of ground water along the
shore are beginning to multiply problems of water supply, already
chronic prior to war-time development.

DRAINAGE

Two large streams drain the area. The Pearl River bordering
the west has extensive bottom lands in Pearl River and Hancock
Counties. The Pascagoula River crosses George and Jackson Coun-
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ties on the east and, with its western tributaries, Red, Black, and
Bluff Creeks, drains about half of the six counties. Between the trunk
streams are several smaller streams which flow southeast and then
turn to parallel the shore in the coastal pine meadows and to enter
Mississippi Sound through estuaries or bays. Jordan River, Cata-
houla Creek, and Wolf River flow into St. Louis Bay; Bayou Bernard,
Biloxi River, Tchoutacabouffa River, and Old Fort Bayou flow into
Back Bay.

PREVIOUS STUDIES

Of historical interest is a description in the records of the
French settlement stating that d’Iberville in 1699 brought a geologist
named Leseur from France to examine a “greenish earth or ochre”
which had been seen on the banks of the Mississippi.® This French
government geological study in 1699, which was conducted from old
Biloxi on the eastern side of Back Bay, was, according to B. L. C.
Wailes,* the first official geological government study undertaken
on the North American continent; certainly it antedated by 135
years Featherstonhaugh’s work for the War Department. There is
no record of the results of Leseur’s study other than a shipment of
the earth to France from Biloxi.

When the newly organized section of hydrology of the U. S.
Geological Survey began tabulation of well data in 1903, it was
natural that L. C. Johnson of the Geological Survey of Alabama
collect and analyze the data in south Mississippi, for he had earlier®
described and named the geological formations. Johnson’s pioneer
work resulted in rather detailed information regarding 120 wells
in the three coastal counties. His reported depths of wells and
static water levels permit a comparison of changes in pressure in
the water sands during the last fu.{, vears, almost as long as deep
wells have been numerous along the coast.

A report by L. W. Stephenson, W. N. Logan, and G. A. Waring,
on the ground-water resources of Mississippi, was published in 1928
as U. S. Geological Survey Water-Supply Paper 576. This report
included much data on the coastal area.

In recent years, the coastal area has received scant attention;
however, the recent discovery ‘of oil in Wayne and Jasper Counties,
Mississippi, and in Florida, will doubtless lead to much more ex-
ploration in this region.
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SCOPE OF STUDY

The investigation was begun in March 1939 by G. F. Brown and
E. W. Reed under the general supervision of V. T. Stringfield of the
Federal Geological Survey and W. C. Morse of the State Geological
Survey. It was continued by V. M. Foster and later by R. W. Adams.
W. J. Collins, Jr., and W. B. Jones established elevations on well
collars in Harrison and Jackson Counties, and in 1942-1943 H. D.
Padgett, Jr., continued the well inventory. The geology was mapped
in 1944. Because the area includes four military establishments
besides the ship-building industry at Pascagoula, much of the
factual information comes from the War Department, especially the
U. S. Engineers of the Mobile district. The work has been done
through cooperation of the Mississippi Geological Survey and the
U. S. Geological Survey. Local interest aroused by the decline in
natural artesian pressures in recent years led to the sponsorship of
this investigation by the State government. Therefore, the primary
purpose of the report is to interpret the available geological and
hydrological information concerning the decline of artesian yield in
order to establish its trend and to make a beginning on the difficult
task of estimating future supplies.

ACKNOWLEDGMENTS
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of citizens, municipal authorities, and well drillers of the coastal
area, particularly Mr. Fred Sutter, the late John Sutter, and the late
C. R. Switzer, as well as the personnel of the U. S. Engineers, of the
War Department, and of the Navy Department, who aided the field
work on numerous occasions. Data from military installations have
permitted an insight into ground-water conditions that might not
have been gained by years of peacetime study. The personal co-
operation of Dr. W. C. Morse, State Geologist, has materially aided
much of the geological interpretations. The Agricultural Adjustment
Agency, U. S. Department of Agriculture, made available excellent
aerial photographs on which the geology was mapped; and the ex-
tensive net of bench marks recently established by the U. S. Coast and
Geodetic Survey gave vertical control for altimeter elevations and
spirit leveling. C. E. Jacob of the U. S. Geological Survey provided
valuable assistance with the mathematical analyses of pumping data.
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Plate 3.—Vertical aerial photograph of the terrain of the Citronelle formation showing four recent blow-
outs of sand in the northern part and eight older partly filled depressions, marked by vegetation, in the
southern part. The elevation of the road at the southern edge of the largest blow-out (east center)
is 280 feet. Note that only the largest tributaries have a drainage outline except where cultivated and
contoured sand hills (west center) emphasize a stream trace. The road junction near the southwest
corner, Locality B, is at the center of the SW. 1/4, Sec. 13, T. 2 S.,, R. 11 W., Stone County. Photo
courtesy U. S. Department of Agriculture, Agricultural Adjustment Agency. March 29, 1942. Scale

1:20,000.
16
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Specific acknowledgments to drillers who furnished well records
published in this report are given in the tables of logs and well
records (Tables 13-18).

GEOMORPHOLOGY
GENERAL FEATURES OF THE COASTAL BELT

The three broad divisions of land-forms in the small portion of
the Gulf coastal plain here considered are the long leaf pine hills,
the coastal pine meadows, and the alluvial plains of the larger
streams, principally the Pearl and Pascagoula Rivers. The alluvial
plains merge with the coastal pine meadows; both are relatively flat
and locally swampy. The coastal pine meadows lie 5 to 30 feet above
the sea; the alluvial plains rise northward to an altitude of 50 feet
along Pascagoula and Escatawpa Rivers and to 100 feet along the
Pearl River. Both the coastal meadows and the alluvial river bot-
toms are bordered by salt-water mashes, the largest areas being the
estuarine mouths of the Pearl and Pascagoula Rivers. The long leaf
pine hills rise from 30 to 370 feet above mean sea level. They include
stream-cut terraces along the trunk streams and high terrace deposits
which extend across the area in a pattern suggesting distributary
ridges. Most of the upland topography is the result of recent erosion
on weak beds of clay, silty clay, and sandy clay of the Miocene-
Pliocene-Pleistocene estuarine and deltaic sediments which underlie
it (Plate 4).

The soils have been described as light-colored,’ sandy types of
loam predominating even in areas where the clays of the Miocene,
Pliocene, and Pleistocene series are exposed in stream beds. The dark-
colored and heavy soils are limited to the swamps and flats under-
lain with clay where the water table is high and drainage is poor.
In most areas the soils are acid, because lime carbonate was originally
lacking; in other minor areas, because it was subsequently leached
out.

Nearly all of the area has been deforested, most of it since 1900.
Long leaf pine formerly predominated on the uplands but was mixed
with slash and short leaf pine on the lower terraces. The bottom
lands were covered with a variety of deciduous hardwood trees, such
as several species of gum and oak, and with evergreens, such as pne,
live oak, magnolia, holly, and cypress. Gum, cypress, magnolia, and



Plate 4.—Vertical aerial photograph showing lace-like dendritic drainage pattern on the clay terrain of the
CGraham Ferry and Pascagoula formations. The Pearl River Clay Company pit is at the center of the
photograph, and the altitude of the road-railroad at Millard (northern edge) is 172 feet (Locality H,
parts of Secs. 3, 4, 9, 10, 15, 16, T. 4 S., R. 16 W.), Pearl River County. Photo courtesy U. S. Depart-
ment of Agriculture. Agricultural Adjustment Agency. April 1, 1942. Scale 1:20,000.

18
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maple are common in the swampy areas where some primitive
stands remain because of their inaccessibility. Pine through refores-
tation and pecan groves, tung trees, and fruit orchards through
cultivation now comprise a substantial part of the vegetation. Of the
shrubs, saw-tooth and blue palmetto are conspicuous on sandy ter-
rain; and various grasses and sedges dominate the brackish and
salt-water marshes where trees are absent.

LONG LEAF PINE HILLS
SURFACE OF THE CITRONELLE FORMATION

The highest upland in the coastal area is on top of the Citronelle
formation, a terrace deposit seemingly of fluvial origin. East of the
Pascagoula River in George County three benches on this upland lie
at altitudes of 200 to 230 feet, 260 to 280 feet, and 300 to 310 feet,
the benches sloping upward toward the northeast. In Greene County
the upper bench slopes upward to approximately 335 feet; and near
Citronelle in Mobile County, Alabama, to approximately 340 feet.
West of the Pascagoula River and north of Red Creek the beveled

_crests slope upward to the northwest, being 160 to 205 feet in north-
western George County, 85 to 230 feet west of Bluff Creek in eastern
Stone County, and 170 to 325 feet along U. S. Highway 49 through
Wiggins in central Stone County. In western Stone and north-
eastern Pearl River Counties the crest elevations extend from approx-
imately 230 feet to 370 feet. Doubtless there are benches on this
western upland, but they cannot readily be recognized without
topographic maps. In southern Pearl River and northern Hancock
Counties the Citronelle formation has been warped down in a south-
westerly direction until its upper surface disappears beneath younger
deposits or is truncated by more recent erosion at altitudes of 60 to
90 feet. In Harrison and western Hancock Counties the crests of
deposits, lithologically similar to the Citronelle and mapped with it,
drop from heights of about 270 feet (as just across the line in
southern Stone County) to about 50 feet where they disappear be-
neath younger deposits—declines similar to those in eastern Stone
and western George Counties.

The greater part of the Citronelle formation is porous sand and
gravel; consequently, rain seeps into the ground and erosion has
been hindered, particularly prior to deforestation; thus, the upland
remains youthful, preserving dune and original depositional features.
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Local areas of sand, which have migrated recently as a result of
wind action, range from small pockets to blow-outs larger than 1.
square mile (Plate 1). The general circular or elliptical shape of
many of the blow-outs suggest that some local removal of
vegetation, such as by a fire, has given the wind access to the sand.
Many older depressions (which may not be blow-outs because the
typical ridge rims are missing) are partly filled; some by silt and
humus causing small swamps and ponds (Figure 2). These depres-
sions are clearly outlined on aerial photcgraphs as are the white
circular ridges of sand around the recent blow-outs (Plate 3).

TERRAIN OF THE GRAHAM FERRY AND PASCAGOULA FORMATIONS

The clays, silts, and minor sands of the Graham Ferry and
Pascagoula formations crop out in large areas, mostly along the
streams and in their upper valleys. The topography is typically
gently rolling and the drainage pattern is lace-like and dendritic,
in sharp contrast to the coarser-textured pattern on the surfaces of
alluvial deposits (Plate 4). Much of the area underlain by the
Graham Ferry and Pascagoula formations in Pearl River, Stone, and
George Counties and in the northern parts of Hancock, Harrison,
and Jackson Counties lies between 150 and 200 feet above mean sea
level. Near the coast the weak clay topography extends down along
the streams to altitudes of about 20 feet, except for a clay ridge in
eastern Hancock and southwestern Harrison Counties. A hill on this
ridge attains a height of 90 feet above the Gulf 1 mile north of
St. Louis Bay.

HIGH TERRACE

In the vicinity of the Pearl and Pascagoula Rivers the Citronelle
formation has been reworked and laid down upon a lower stream-
beveled surface. In George County the flat of this terrace deposit
lies between two scarps which trend southeast from the Pascagoula
River. The surface declines from about 190 feet on the northwest

" to about 65 feet on the southeast. The flat areas are characterized
by depressions which drain into the ground and the topography
cannot be sharply separated from that of the Citronelle formation
itself except that it is below the Citronelle and separated from it
south of Lucedale by a strip of clay belonging to the Graham Ferry
formation or the Pascagoula formation. In Pearl River County the
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High terrace material is not so well consolidated as the Citronelle,
and the upper surface at an altitude of 150 to 200 feet is somewhat
more irregular.

LOW TERRACE

East of the Pascagoula River in southern George and north-
eastern Jackson Counties a strath terrace is separated from the High
terrace by a 40-foot scarp. The Low terrace slopes southeast from
an elevation of about 100 feel in George County to 20 feet in the
vicinity of Escatawpa River, Jackson County, but most of it is 30 to

Figure 3.—Mollusk borings in flattened pebble from old beach (SW. 1/4, NE.
1/4, Sec. 35, T. 6 S., R. 10 W.) now at an elevation of 42 feet, 6 miles
northwest of Biloxi, Harrison County. Scale in centimeters.

55 feet above sea level. The terrace deposits are thin and locally
the clays of the Graham Ferry formation are exposed. Relics of
distributary ridges and old meanders are clearly marked in this area
(Plate 1). West of the Pascagoula River in Jackson County and in
Harrison and Hancock Counties some flat areas 50 to 80 feet above
the sea may be contemporaneous with the strath terrace east of the
Pascagoula River. Flattened pebbles in the beach shingle at an
altitude of 42 feet contain mollusk borings (Figure 3) which strongly
suggest, but do not prove, that the sea stood at this height. Much
of the southern portions of these surfaces or surface is occupied by
beach ridges of sand (Plate 1, Figure 6) which now crest at 40 to 45
feet. These ridges could be correlated with C. W. Cooke’s” Talbot
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terrace (42 feet above present mean sea level), or they could be dune-
capped ridges associated with the Pamlico terrace (25 feet above the
present level), or they could belong to some older, higher terrace
now warped down. Certainly some of the sand behind .the ridges
results from continental deposition of a later date. The area, shown
on the geologic map as the Low terrace, is dissected by recent streams
and is so obscured by alluvium from the adjacent Citronelle forma-
tion that it could be warped. Immediately west of Pascagoula River,
the Low terrace is certainly warped down locally some 20 feet, as
shown by the continuity of the beach ridges.

COASTAL PINE MEADOWS
PAMLICO PLAIN

The Pamlico plain is essentially the coastal pine meadows except
2long the present shore where the meadows rest on beach and eolian
deposits associated with present sea level. The plain is nearly flat or
gently undulating and locally swampy and is sharply defined on its
northern edge by a wave-cut and stream-cut scarp about 15 to 20
feet high (Figure 5). The northern edge of the plain at Bayou La
Batre, Alabama, where it is sharply defined, lies near the 30-foot
contour. Near the Mississippi line 6 miles west of Bayou La Batre, the
scarp rises from the 20-foot contour. Trending north-northwest, it
faces the Escatawpa River which is nearly parallel to the State line.
It rises to about 25 feet east of the junction of Big Creek and Esca-
tawpa River. Between the Escatawpa and Pascagoula Rivers the
scarp trends northwest along the 20-foot contour. West of the Pasca-
goula River the plain is bordered by an old beach promontory locally
called Big Ridge, which rises from altitudes of 20 to 33 feet on the
Pamlico plain to 40 to 45 feet on its crest. It extends across western
Jackson and Harrison Counties (Plate 5, Figure 4). Recent alluvia-
tion accounts for the higher elevations of the northern edge of the
plain. The beach and dune ridges whose southern edge marks the
northern boundary of the Pamlico plain continue across Hancock
County at crest elevations of 40 to 45 feet; the near-by plain is 15
feet lower.

The altitude of the Pamlico plain is from sea level to 25 feet,
a relief somewhat greater than the relief on the floor of Mississippi
Sound, in part because of subaerial Recent erosion and alluviation.
East of Pascagoula River the altitude of the meadows ranges from



photograph of fossil beach ridges of the Low terrace at the northern edge of the
ges are emphasized by the patter: of secondary consequent drainage and by the
The ridges have amplitudes of 1 to 5 feet where drainage has
accentuated them. They crest at altitudes of 40 to 45 feet (barometer). The scarp at the hill of the
Pamlico plain traverses the picture from the southeast corner to the middle of the western edge,

Plate 5.—Vertical aerial
Pamlico plain. The rid
areas darkened by ground water.

crossing the right angle bend in the stream. The road junctions are near the southwest corner of
Sec. 3, T. 7 S, R. 8 W., Jackson County. Photo courtesy U. S. Department of Agriculture, Agricultural
Adjustment Agency. March 28, 1942. Scale 1:20,000. .
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sea level to 18 feet, but most of the area is approximately 10 feet.
The higher areas are in the vicinity of Pascagoula and Moss Point
along a natural levee resulting from overflow onto the low plain to

i
=

Figure 5.—The scarp at the heel of the Pamlico plain looking north from U. S.
Highway 90 (Grand Bay Quadrangle, NE. 1/4, Sec. 4, T. 7 S, R. 4 W.),
Mobile County, Alabama, 1 1/4 miles east of State line. The 20-foot con-
tour line is near the base of the slope.

the east. The plain rises from 10 to 20 feet within the first 2 miles
west of the Pascagoula in Jackson County, the general level extend-
ing back from the shore as far west as Pass Christian, Harrison
County. A series of low beach or dune ridges whose crests locally
reach 33 feet (Plate 6) form the outer edge of the plain from
Pascagoula River west to St. Louis Bay. The intervening swales
are 15 to 20 feet above mean sea level. At Pass Christian tie plain
decreases to an altitude of 10 feet or less and much of it iics below
5 feet along the northern shores of St. Louis Bay, particuiarly in
the vicinities of Jordan and Wolf River estuaries. The plain is about
23 feet above the sea at Bay St. Louis, decreasing to abcut 17 feet 9
miles west. The elevations along the natural levee of the Pearl
River, where the Recent alluvial plain merges with the Pamlico,
decrease from 38 feet in the northwestern part of Hancock County



Plate 6.—Vertical aerial photograph of Recent beach ridges (Pcint Clear Island) partly submerged and
tidal marsh deposits near the mouth of Pearl River, Hancock County. The ridge group is 3 1/2 miles
long, 1 to 2 miles wide, and includes nine visible ridges. Remnants of an older ridge parallel Bayou
Pistache (elliptical course) and Bayou Caddy (rectangular course). The Gulf and Ship Island Railroad
crosses the northwestern corner of the photograph (Sec. 25, T. 9 S., R. 15 W.), Hancock County.
Photo courtesy U. S. Department of Agriculture, Agricultural Adjustment Agency. March 28, 1942.

Scale 1:20,000.
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to 20 feet at U. S. Highway 90, 5 miles east of the Pearl River bridge.
The highest elevations in southwestern Hancock County are 15 to 20
feet above the sea except in the extensive salt-water marshes.

Figure 6.—Southern edge of the Low terrace on the left, Pamlico plain on the
right, looking southeast from fire tower. The road and sand pit, at an altitude
of about 30 feet, are along the edge of the Low terrace (Southwest corner
Hurley Quadrangle, Locality S, NE. 1/4, Sec. 20, T. 6 S., R. 5 W.), Jackson
County.

The aerial photographs of the Pamlico plain show interesting
ancient meander patterns, formed after the plain emerged from the
sea (Plate 1). Apparently at one time the Pascagoula River flowed
into Mississippi Sound near the Alabama line where there is a nearly
perfect fossil delta complete with flank depressions and barrier
islands—the Rigolets Islands, Point aux Chenes Bay, Middle Bay,
and the Grand Batture Islands. The Wolf River flowed into a
lagoonal depression behind Long Beach, and the Pearl River flowed
into St. Louis Bay. All these streams have shifted west against
their right banks, possibly as a result of deflection due to rotation
of the earth." Another explanation of the uniform lateral shift
would be tilting of the coastal meadows toward the Mississippi delta,
but the evidence for this is lacking, except possibly near the mouth
of Pearl River. Still another explanation of the deflection would be
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the building of sand bars by east-to-west shore-wise drift as sug-
gested by C. Wythe Cooke.

RECENT BEACH AND ISLAND TOPOGRAPHY

Shore-wise currents in the Gulf have formed off-shore bars of
sufficient height to be further elevated by the waves into sand spits,
and by the southern winds to higher dunes and elongated east-west
islands. Dunes on Petit Bois Island, which is 7 1/2 miles long, rise
to 20 feet above mean sea level at only one point on the western
end; other dunes of heights above 10 feet extend along the southern
edge and along part of .the northern shore near the eastern end of
the island. Much of the eastern part of the island has been washed
away since 1921. Horn Island, which is 13 miles long, has several
dune peaks above 20 feet, but of very limited extent, and much of
the inter-dune area is occupied by brackish water ponds. Ship Island,
which is 8 miles long, is about the same general elevation of Horn
Island or slightly lower than it. Much of the northern shore of Ship
Island is a low cliff which—in at least one place about 3 miles east
of Fort Massachusetts where E. N. Lowe photographed a flowing well
prior to 1915—has migrated south. about 100 yards, leaving the well
in Mississippi Sound (Harrison 203, Table 15). Cat Island, western-
most of the barrier islands, is unique in that its eastern portion is a
4-mile spit and dune belt which is perpendicular to the coast. W. T.
Penfound and M. E. O’Neill described the island in 1934 as follows:®

“Cat Island comprises an area of about seven square miles.
It consists of two east-west axes attached at their eastern extremi-
ties to a long, narrow, north-south axis which is convex on the gulf
side. The more northerly east-west spit is composed of two to six-
teen sand ridges from four to ten feet in height and from a few
feet to an eighth of a mile in width. These alternate with parallel
depressions in which the floor is usually wet and often continuously
covered with water, in some places to a depth of six feet. The other
spit includes fewer and lower sand ridges and is mainly marshy in
character.

“The north-south spit is very different from either of the fore-
going. It is composed of an eroding shoreline on the gulf side,
various hillocks and dunes on the interior, and a zone of deposition
on the western shoreline. On the gulf shoreline ghost forests of pine
and oak extend more than a hundred feet into the gulf, and black,
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peaty soil, which could have been formed only in the marshes, is a
conspicuous feature of the lower beach. The dunes vary from small
haystack dunes a few feet in height to wandering, barren dunes of
considerable extent and up to forty feet in height. They are composed

Figure 7.—The eroded beach at Bellefontaine Point showing encroachment of the
sea on a former forest of pine and cypress (Locality U, SW. 1/4, SW. 1/4,
Sec. 19, T. 8 S., R. 7 W.), Jackson County.

of a glistening fine to medium white sand with a negligible quantity
of organic matter and often very low water content. Throughout
the dune area many blow-outs occur, and the Island is constantly
changing in topography. At the junction of the east-west spits with
the north-south axis the sand is advancing steadily over the marsh.
This fact, together with the presence of peaty soil and ghost forests
on the gulf shoreline, indicates that the island is gradually moving
westward.”

On the mainland the recent rise in sea level has submerged
much of the lower beach deposits and at the present time is actively
eroding the headlands (Figures 7, 8). The beach ridges along the
present shore doubtless owe part of their present height (up to 33
feet) to Recent wind-blown sand, but the base may have been
tormed as true beach ridges when the Gulf stood at a slightly higher
level or during storms at its present level.
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GEOLOGY

OUTLINE OF GEOLOGICAL FORMATIONS AND THEIR
WATER-BEARING PROPERTIES

The coastal area is underlain by a series of estuarine or deltaic
sediments that contain fresh water and that dip southwestward
toward the Mississippi delta. These sediments range in age from
Miocene to Pleistocene and are not readily separated into strati-

Figure 9.—A bluff in northwestern Pearl River County (Locality A, SW. 1/4,
Sec. 5, T. 1 S., R. 17 W.), showing clay of the Pascagoula (?) formation at
river level, overlain by sands and clays of the Graham Ferry formation, and, in
the upper part, High terrace deposits. The alluvial plain of Pearl River may
be seen to the north.

graphic units. Overlying these beds, which produce artesian water,
are Pleistocene and Recent terrace and stream valley deposits which
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ALLUVIAL PLAINS

The coastal pine meadows merge with the alluvial plains of the
Pearl, Pascagoula, and Escatawpa Rivers. The lowest parts of the
valleys of these streams were scoured out of the Pascagoula and
Graham Ferry formations following Pamlico iime when the base

Figure 8.—A wave-cut scarp (Near Locality U, SE. 1/4, SE. 1/4, Sec. 18, T. 8 S.,
R. 7 W., Jackson County) at Bellefontaine Point where the sea is cutting
into beach and dune ridges of the Pamlico plain.

level of the area was lowered. The most recent geologic event is a
rise in sea level, accompanied by accelerated sedimentation in the
valleys, as a result of deforestation. Accordingly, these deposits
occupy swamps near the stream mouths, in the rim areas away from
the natural levees, and in the natural levees on the Pamlico plain
near the sea. The alluvial plain rises from sea level to 100 feet at
the northwestern corner of Pearl River County along Pearl River
(Figure 9). The plains of the Pascagoula and Escatawpa Rivers
rise from sea level to 50 feet within Mississippi. Alluvium has also
accumulated up to elevations of more than 100 feet along tributary
streams, particularly Red Creek, in sufficient thickness to yield small
water supplies (Plate 1).
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are involved in the structure but are not developed aquifers (Chart
of Geologic formations).

In order to separate the sediments into stratigraphic units so far
as that is possible, first consideration is given to the paleontologic
evidence. Unfortunately this information is not at present sufficient
to make the correlations entirely trustworthy, especially in the
sediments above the Miocene Rangia johnsoni zone. Second con-
sideration is given to the lithology, based on some mineralogic infor-
mation in drill cuttings, electrical logs, and, in most wells, the
driller’s description of the various strata. The sands and gravels are
placed at the base of the formations, the clays and shales in the upper
parts, except where such an arrangement conflicts with the pale-
ontologic evidence. No attempt is made to correlate the terrace
deposits, including the Citronelle formation, with similar deposits in
neighboring states, because exact heights of the surfaces are incom-
pletely known and because the older surfaces, together with their
underlying deposits, have been warped, especially in the western
part of the area. When adequate topographic maps are available
for the areas where the surfaces have been disturbed, correlation
with eustatic changes and even with the glacial epochs may be
possible.

MIOCENE SERIES

CATAHOULA SANDSTONE

The oldest formation here considered is the Catahoula sandstone
of early Miocene age. The only part of the formation which contains
fresh water lies above the Heterostegina marine zone, the top of
which marks the base of fresh water on the crest of the Wiggins-
Lucedale anticline. The beds included are believed to be beneath
the Amphistegina zone of Dr. D. W. Gravell and M. A. Hanna'’ which
they correlate with the Oakville sandstone of Texas, a possible
equivalent of the Hattiesburg formation.”

The top of the Catahoula sandstone, as shown on Plates 7, 10,
11, is an arbitrary boundary. J. T. McGlothlin' states in his recent
summary of the geology of Mississippi that he knows of no diagnostic
criteria for recognizing the top of the Catahoula in the subsurface,
and the Amphistegina zone seemingly does not extend far north of
Mississippi Sound. If the 190-foot sand section at a depth of 1,000
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to 1,190 feet in the Placid Oil Company’s R. Batson Estate No. 1 be
considered Catahoula, in line with the idea that the Catahoula
represents the coarse base of the Miocene-Pliocene-Pleistocene
estuarine and deltaic series (as it appears to do in the Camp Shelby
area), a correlation with at least part of the Amphistegina zone on
the coast seems unavoidable. Thus, if paleontology be considered of
prime importance, it seems best, at least until more evidence is forth-
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Plate 9.—Graphs showing fluctuations of water level
and weekly production of water from the Graham
Ferry formation at Keesler Field, Biloxi.

coming, to consider the 450 feet of shale, sandy shale, and minor
sand and gravelly sand in the R. Batson Estate well as upper-non-
marine Catahoula, placing the overlying sand in the base of the
Hattiesburg formation as a correlative of the Oakville sandstone.
In George County the upper-nonmarine Catahoula sediments are
about 400 feet thick; they thin to the west from 300 to 375 feet in
Stone County and thicken to at least 560 feet in Pearl River County.
Fresh-water sands are prominent at depths of 1,500 to 1,800 feet in
northern Pearl River County. The remainder of the sediments seems
to be clay, silt, shale, and sandy shale but may include gravelly
sands which are important farther north.
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The Catahoula sandstone, which contains important supplies of
fresh water north of the coastal area, is too deeply buried in this
area to be of economic importance except for oil or gas. Also the
electrical logs of oil prospect wells indicate that all of the Catahoula
contains brackish or salt water except in the nonmarine sediments
sbove the Heterostegina zone (somewhere near the middle of the
Catahoula sandstone), and in these beds fresh water is found only
on the crest and higher portions of the flanks of the Lucedale-
Wiggins anticline in George, Stone, and northern Pearl River Coun-
ties. No water supplies are at present derived from these beds, and
the little that is known of them comes from oil prospect wells.

HATTIESBURG FORMATION

The Hattiesburg formation includes the sediments wherein the
Amphistegina faunal assemblage has been found'* plus nonmarine
clastic sediments (at least in the northern part of the area) which
lie above the Catahoula sandstone and below the sediments wherein
Rangia johnsoni abound. It is probably of middle Miocene age, and
contemporaneous, at least in part, with the Oakville sandstone on
the west and the Alum Bluff group on the east. Exposures of the
nonmarine Hattiesburg clays, silts, and minor sands extend in an
easterly direction along a 35-mile wide belt north of the coastal
area, but near the coast the regional southern dip depresses them
to depths too great to yield fresh water except on the Lucedale-
Wiggins anticline.

The thickness assigned the Hattiesburg is more or less arbitrary
in the subsurface for the reason that the stratigraphic position of
the base is arbitrary. The beds assigned to the Hattiesburg on the
cross-sections (Plates 7, 10, 11) range in thickness from 350 to 1,500
feet, the smaller on the crest of the Lucedale-Wiggins anticline, the
larger at Pascagoula. Doubtless a greater thickness will be found
in the southwestern part of the area, but 500 feet seems a logical
average thickness.

Gray-green and blue-green shale and clay, gray sand and silt
of the Hattiesburg are mostly carbonaceous and noncalcareous toward
outcrops, but beneath the coastal area are probably calcareous for
marine fossils (Amphistegina zone) have been identified,’”* and the
sediments contain more sand and some gravelly sand. Many of the
pebbles and grains are polished black chert.
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Although water is not derived from the Hattiesburg formation
within the area, large supplies are obtained from it at Camp Shelby,
Forrest County. The sands and gravelly sands contain a large unde-
veloped supply along the Wiggins-Lucedale anticline in George,
Stone, and Pearl River Counties.

Figure 10.—McCreas Bluff (Locality D, NE. 1/4, NE. 1/4, Sec. 37, T. 3 S.,, R. 8
W.), on the west bank of the Pascagoula River, George County, exposing the
Pascagoula formation overlain with stream terrace deposits.

PASCAGOULA FORMATION
GENERAL FEATURES

The stratigraphic interval above the Hattiesburg formation and
below the Graham Ferry is assigned to the Pascagoula formation.
The formation underlies the six counties and crops out in the northern
parts of Pearl River, Stone, and George Counties. The sediments
range in thickness from about 800 feet over the Wiggins-Lucedale
anticline to about 1,300 feet in wells along the shore.

The type locality is an exposure of part of an estuarine lens or
tongue which is 20 feet thick at Shell Bluff and near-by exposures
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along the Chickasawhay River at the northern edge of George
County (Locality E, Plate 1). In addition to nondiagnostic foramini-
fera, a fossil gar, and a_crocodile tooth, the following fossils have
been described by A. R. Mincher:**

Mollusca
Rangia johnsoni (Dall)
Ostrea westi Mincher

Ostracoda .
Anomocytheridea pascagoulaensis Mincher
Anomocytheridea ovata Mincher
Perissocytheridea matsoni Stephenson
Cytherura johnsoni Mincher
Microcythere moresiana (Stephenson)
Microcythere johnsoni Mincher
Cytheromorpha pascagoulaensis Mincher

In the subsurface Rangia johnsoni is used as a guide, but the ostra-
coda may prove more useful. Associated with Rangia johnsoni are
blue and green clay and shale, silt, sandy shale, gray and green sand,
gray silty clay, and dark sandy gravel or gravelly sand. Where ex-
posed at McCreas Bluff (Locality D, Figures 10, 11) on the Pasca-
goula River 1/2 mile upstream from Wilkerson Ferry, George County,
the sediments may be described as follows:

SECTION OF McCREAS BLUFF OR LIVE RIVER BLUFF IN SOUTHWESTERN GEORGE
CoUNTY. (SOUTHEASTERN CORNER OF IRREGULAR SEC. 41, T. 2 S, R. 8 W.)
ALTITUDE OF BLUFF CREST 50 FEET.

Feet Feet
Low terrace deposits 12
Sand, gravelly; composed of pebbles and grains of quartz, chalce-
dony, and chert. Some petrified logs (one palm) are near base 12

Pascagoula formation 29
Clay, dark-gray; stained. yellow from overlying sand ... 2
Clay, sandy; weathers yellow; slightly bedded 3
Clay, dark-gray; weathers by cracking 3
Clay, sandy light-gray; iron-stained bed near base; massive ... 11

Sand, massive and cross-bedded; local lenses of clay conglomerate;
gray and blue-gray where unweathered, yellow where weather-
ed. This sand is locally laminated and silty near the top of the
exposure at the north end of the bluff where it is 32 feet thick 10

Most outcrops of the Pascagoula formation are composed of
gray-green or gray-blue clay and silty clay, locally sprinkled with
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pebbles of quartz and chert and locally containing numerous limon-
itic tubular concretions of root-like pattern. A good exposure at a
bluff in northwestern Pearl River County (Locality A) probably
includes some of the Pascagoula (Figure 9).

Figure 11.—Detail at McCreas Bluff (Locality D, NE. 1/4, NE. 1/4, Sec. 37,
T. 3 5., R. 8 W.), George County, showing 32 feet of sand locally laminated
and silty near the top, dipping north, and capped by 15 feet of terrace sand.
This is probably part of the Pascagoula formation.

SECTION OF THE EAST BLUFF OF PEARL RIVER IN NORTHWESTERN CORNER
oF PEARL R1veEr County (LocaLiry A, Sec. 5, T. 1 S., R. 17 W.)
Feet Feet
High terrace deposits .o e 91-96
Sand, beautifully cross-bedded; weathers red and yellow; upper
10 feet massive clayey sandy loam; lenses of gravel and scat-
tered quartz and chert pebbles 90
Conglomerate, iron-cemented; contains pebbles of chert and
quartz up to 3 inches in diameter 1-6
Graham Ferry (?) formation
Clay; weathers light-gray; grades down into silt and sand. . . 3
Sand, fine cross-bedded; iron-cemented at base; weathers red
and yellow; locally contains pockets of purple clay and silt
conglomeratel o iiueden o lobive i - 25
Pascagoula (?) formation ... 2] 18-27
Clay and silt, blue-gray and dense 18-27

28




42 MISSISSIPPI STATE GEOLOGICAL SURVEY

Although the Pascagoula is probably mostly of deltaic or es-
tuarine origin, it is somewhat more marine than the formations above
and below it.

In the subsurface the mollusk Rangia johnsoni Dall has been
considered a characteristic fossil of the Pascagoula formation,*” al-
though H. V. Howe and J. H. McGuirt’® show that its complete time
range has not been established, and M. T. Halbouty' places it in his
Pliocene section at the Jennings salt dome in Arcadia Parish, Louis-
iana, and C. J. Maury® describes its association here with Rangia
cuneata, a Quaternary brackish water form. Certainly Rangia john-

coni is the most abundant and characteristic form at the type fossil
locality of the Pascagoula as given by Johnson® (“Shell Landing
below Roberts Bluff, 4 miles southwest of Vernal post office,” right
bank of Chickasawhay River, center of SE. 1/4, Sec. 28, T.1 N., R.7
W., Greene County, Mississippi). Johnson also describes it from a
depth of 700 feet in a well at Biloxi and at 735 feet in a well at
Mobile, Alabama. It has been reported from the following wells in
Jackson County:

46 Seacoast Oil Company, Hibbler No. 1 1,266 - 2,150 feet

17 The Georgia Company, Waterman No. 1 1,295 - 1,302 feet

111 Pascagoula Development Company, ’
' Delamorton No. 1 1,300 - 1,700 feet

Mincher®® states that an ostracode assemblage from cores taken
at depths of 4,492 to 4,497 and 4,497 to 4,502 feet in the Cockrell-
Moran No. 23 well at the Lake Washington Dome, Plaquemines
Parish, Louisiana, was identified by Howe and McGuirt as the same
as that he describes from the type locality of the Pascagoula forma-
tion in Greene County, Mississippi. Associated in the cores with the
ostracoda described and named by Mincher as Anomocytheridea pas-
cagoulaensis and Microcythere johnsoni are Rangia cf. johnsoni, Palu-
destrina sp., Rotalia beccarii, Elphidium incertum, Robulus cf. iotus,
Cytheridea choctawhatcheensis, and Microcythere moresiana. The
importance of this faunal group lies in its stratigraphic position
of “more than 700 feet below the occurrence of Siphogenerina lamel-
lata, the species which J. A. Cushman considers an index fossil for
the Arca zone”** (a horizon in the upper middle Miocene of Florida).
This tenuous correlation is strengthened somewhat by a-faunal group
in the Humble Oil Company’s No. 1 Dantzler (Jackson County well
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Plate 13.—Cross-section from Pass Christian through Gulfport to Moss Point showing the height to which water would rise in wells in the Graham Ferry and Pascagoula formations in 1939.
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4, Sec. 20, T. 5 S., R. 8 W., 29 miles south of the Shell Landing lo-
cality) which includes Rotalia beccarii, Eponidella cushmani, Micro-
cythere johnsoni and Rangia johmsoni in cuttings from a depth of
929 to 959 feet. Rangia johnsoni is also somewhat questionably
identified in cuttings to a depth of 1,600 feet. Still farther south,
Rangia johnsoni has been found from 1,266 to 2,150 feet, indicating

a dip that is supported by the correlation of the sand and gravel
horizons.

Accordingly, beds wherein Rangia johnsoni have been reported
are here included in the Pascagoula formation and assigned to the
middle Miocene.

HYDROLOGY

About 40 percent of the artesian wells in the coastal area derive
water from the sands and gravels of the Pascagoula formation.
These artesian wells are located in Jackson, George, Stone, eastern
Harrison, and northeastern Pearl River Counties, where the
sands and gravels are shallow enough to be reached easily by the
drill and where they do not as a rule contain brackish water. Most
of the wells are concentrated along the coast in Jackson County and
in eastern Harrison County (Tables 13-18), where two aquifers,
1,065-1,300 and 800-965 feet, in the Pascagoula have been developed.
A sand at a depth of 1,114 to 1,279 feet at Gulfport is somewhat
questionably correlated with the shallower sand of the Pascagoula
formation. The deeper of the two sands has been little used, probably
because wells are costlier and because the water contains appreciable
quantities of dissolved salts, especially in the eastern part of Jackson
County (Table 8). Natural pressure is sufficient to raise the water
about 100 feet above mean sea level and has remained nearly con-
stant since 1912. The shallower sand, on the contrary, has been
extensively developed. Consequently, its pressures have decreased
so the water has declined approximately from 100 feet above mean
sea level to 50 feet in the western part of Jackson County and in
eastern Harrison County (locally more than this in the vicinity of
Biloxi); approximately from 50 feet above sea level to 30 feet in
eastern Jackson County at Moss Point; and approximately from 65
to 15 feet at Gulfport since 1911. Elsewhere no important decline
has been determined. The chloride content of water, which is a
measure of connate and of sea-water intrusion, increases with depth
in the Pascagoula formation. In a sand at 1,800 feet at Moss Point
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the chloride content is 2,260 parts per million. In Jackson County
water from the 1,065-1,300 aquifer contains sufficient chloride to be
objectionable. Some seasonal fluctuation of chloride content seems
to be due to subsurface leakage from faulty wells without casings
or wells with rusted-out casings.” The sand in the upper part of the
Pascagoula formation locally yields water containing appreciable

Figure 12.—Rice Bluff (Locality Q, NW. 1/4, NW. 1/4, Sec. 38, T. 5 S., R. 7
W.), Jackson County, one of the type sections for the Graham Ferry forma-
tion. Fossil casts were obtained from the hole on the right in the topmost
bed.

amounts of the chloride ion, which likewise may be due to local
subsurface leakage (Table 11). The large supplies from the ‘“1,200-
foot sand” at Gulfport, probably the 800-965 sand, contain negligible
amounts of chloride (Table 12).
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PLIOCENE AND PLEISTOCENE SERIES
GRAHAM FERRY FORMATION
GENERAL FEATURES

The name Graham Ferry formation is given to a series of deltaic
sediments above the Pascagoula formation and below the Citronelle
formation. The stratigraphic relationship to the overlying Citronelle

Figure 13.—Type section of Graham Ferry formation exposed in bluff beneath
power line, west bank Pascagoula River (Locality R, near center of irregular
Sec. 38, T. 5 S., R. 7 W.), Jackson County. View toward northwest from an
altitude of 1,500 feet.

is disconformable, the relationship to the underlying Pascagoula
not clear; but the unit includes beds that contain fossils of both
Pliocene and Pleistocene age, according to Julia Gardner of the
U. S. Geological Survey. Exposures extend north from the coastal
pine meadows into the hills of southern Stone County and into a



46 MISSISSIPPI STATE GEOLOGICAL SURVEY

large part of Pearl River County, an area bounded on the northeast
by Red Creek but not sufficiently distinctive to be separated from
the Pascagoula terrain. The Graham Ferry formation ranges in
thickness from 113 feet in eastern Jackson County to 975 feet at
Gulfport. Doubtless the formation is much thicker farther west, but
wells have not penetrated the entire thickness. The sediments of
the Graham Ferry are heterogeneous and, like most deltaic formations,
include both continental and marine beds. Continental and brackish
water deposits predominate, although the type locality (Figures 12,
13) contains numerous marine fossils. Silty clay and shale, sand,
silty sand, and gravelly sand are included. Most exposures of clay
and shale, as well as argillaceous sand, contain carbonaceous frag-
ments of plants, in several places associated with casts of mollusks,
particularly Barnea Costata, and Chione sp. Two instructive ex-
posures on the west bank of Pascagoula River in Jackson County
are 1 mile apart and contain the same fossil bed near the top. The
northern of these is locally known as Rice Bluff and is 1 mile down-
stream from White’s Camp (Figure 12).

SecTION AT RICE BLUFF, 1 MiLE BELow WHITES CAMP, WEST BANK OF
PascacourLa River (LocaLity Q, NW. 1/4, NW. 1/4, IRREGULAR

Sec. 38, T. 5 S.,, R. 7T W.), JAcCKSON COUNTY.

Feet Feet
Citronelle (?) formation 60

Sand, gravelly loose gray and tan; rises back from the cliff face..... 60
Graham Ferry formation. 51
Clay, dark carbonaceous‘; contains plant fragments; grades down into
fine sand 5
Sand, fine; much is leached but contains concretions and fossil casts
in the upper part; Pecten (Plagioctenium), Irradians lamarck?,

and numerous other bivalves 8
Shale, carbonaceous silty; dark-gray fine sand; grades into large

cross-bedding > 8
Sand, gray silty; a vertical face 5

Sand, interbedded with laminated silts and clays; contains numerous
magnetite grains and weathers gray and tan. Clay is dark-gray
and unweathered 19

Clay, massive gray, blue-gray; unweathered 6

A mile farther downstream another section is exposed, where an
elevated power line crosses Pascagoula River (Figure 13).
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SECTION OF WES;I‘ BANK OF Pascacoura RIvER AT THE POowER LINE (LOCALITY
R, NEAR CENTER OF IRREGULAR SEC. 38, T. 5 S.,, R. 7 W.), JAcksoN COUNTY.

Feet Feet

Citronelle (?) formation 25.0
Sand, quartz and chert; seep springs at base......... . 25.0

Graham Ferry formation 19.0
Clay, gray and blue-gray; sluffs down the slope . 5.0

Sand, gray fine much leached; contains casts and molds of Pecten
(Plagioctenium), Irradians lamarck?, Pecten sp., Chione sp., and

other £OSSlS o 4.5
Silt, clayey; weathers brown and yellow with circular and ellipti-

cal markings 3.5
Sand, fine, and interbedded clay 2.0
Clay, steel blue massive _.: 4.0

Landslip of clay and silt 19.8

Covered 43
Clay and silt from above 12.5
Covered; flat at flood plain . 3.0

Altitude of base of section 15 feet.

Midway between the two bluffs is an old river crossing locally
known as Graham Ferry, the name used here for the clays, silts,
and sands above the Pascagoula formation and below the terrace
deposits.

A mile still farther south on the west bank of Pascagoula River
(Locality R,) 18 feet of medium sand somewhat coarser at the
base overlies the blue clay and strikes northwest into it. The sand,
which is cross-bedded and has a salt-and-pepper appearance, is
probably an updip extension of one of the sands of the Graham Ferry
formation which yields water copiously along the coast.

In Harrison County the Graham Ferry deposits may also be seen
along the channel of Tchoutacabouffa River north of Biloxi. The
sandy clay in the stream bed 5 miles north of Biloxi (Locality O,
SE. 1/4, SE. 1/4, Sec. 33, T. 5 S,, R. 9 W.) contains leaf fragments,
molds of Barnea costata (Linnaeus), Chione sp., and other pelecy-
pods. At a bridge across Saucier Creek (Locality N, SE. 1/4, SW. 1/4,
Sec. 16, T. 5 S,, R. 11 W.), 3 miles southeast of Saucier, molds of
Barnea costata, Chione sp., Corbula sp., other pelycypods and a fish
tooth were collected from 12 feet of clay of the Graham Ferry forma-
tion. Like the Tchoutacabouffa River, the Wolf River in western
Harrison and eastern Hancock Counties flows over the Graham
Ferry formation, but more than a few feet of the clays, clayey sands,
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and silty sands are seldom exposed. One locality (K, NW. 1/4, SE.
1/4, Sec. 5, T. 6 S., R. 13 W., Harrison County) contains numerous
leaves and Barnea costata.

Farther west in Harrison County clays and silts of the Graham
Ferry formation are exposed along the stream beds and lower banks
as at Big Biloxi Creek on U. S. Highway 49, 14 miles north of
Gulfport.

SeEcTION AT BI1G BrLox1 BRIDGE oN U. S. Hicaway 49 (LocaLiry M, SE.
1/4, SE. 1/4, SEc. 31, T. 5 S., R. 11 W.), HarrisoN COUNTY.
Feet Feet
Citronelle (?) formation 11-35
Sand, gravelly red-brown; cross-bedded to the south ... 3-10
Clay and sand, mottled gray, tan, and purple; seemingly a weath-
ered and reworked zone of the top of the Graham Ferry for-
mation 8-25
Graham Ferry formation 47
Clay and silt, gray and massive; contains scattered grains of
quartz sand 40
Shale and minor sand, interbedded blue and blue-gray; the
shale contains plant fragments and molds of two pelecypods;
1/2 mile upstream at Big Biloxi Park, these beds are darker
well-bedded and carbonaceous. Small crystals of gypsum are
common on the bedding planes 7

In Hancock County the Graham Ferry formation, exposed in the
vicinity of Kiln, is gray somewhat silty clay and minor fine gray
sand. Along Bell Creek in the northeastern part of the county, and
in the lower part of the formation, fetid black shale and silt, con-
taining a few thin lenses (1 or 2 inches thick) of fine gray sand and
numerous plant fragments and worm borings, grade upward into
blue-gray clay and silty sand (Figure 14). About 50 feet of Graham
Ferry strata are exposed above the stream bed and along the sec-
ondary road south of Sellers School (Locality J, NE. 1/4, SW. 1/4,
Sec. 25, T. 5 S,, R. 14 W.), Hancock County.

In Pearl River County bedded silty clays and sands are more
common, although clay is predominant. Along the county road 2
miles south of Strahans Corner in the western part of the county
(Locality I, SW. 1/4, Sec. 26, T. 3 S., R. 18 W.), the apparent dip on
bedded silt is 15° south. At this place noncalcareous fucoid-like
concretions are numerous. Sand considered to belong to the Graham
Ferry formation is exposed in a bluff above Pearl River at the
northwestern corner of the county.
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Of the 39 species, identified by Cushman, of foraminifera from
wells in the coastal area (Table 2) all are from the Graham Ferry
formation except possibly those from below 1,000 feet in Harrison
County well 160 and from below 790 feet in Jackson County well 62;
15 are common both to the Caloosahatchee marl (Pliocene of Flori-
da) and Recent West Indian faunas.”” Also included are 5 species
which W. S. Cole describes from Pleistocene and Pliocene deposits in

Figure 14.—Nonmarine shale and silt of the Graham Ferry formation in the bank
of Bell Creek (Locality J, NE. 1/4, SW. 1/4, Sec. 25, T. 5 S., R. 14 W.),
Hancock County.

Florida; namely, Elphidium poeyanum, Rotalia beccarii var. parkin-
coniana, Discorbis floridana (very rare at one Florida locality), Quin-
queloculina lamarckiana, and Angulogerina occidentalis. Howe and
R. O. Vernon®’ have listed 16 species of foraminifera from Holmes
and Washington Counties, Florida, which are given here and which
are assigned to the Choctawhatchee (upper and middie Miocene) -
and the Alum Bluff (middle and lower Miocene) by Vernon. Trere
species are Angulogerina occidentalis, Asterigerina carinata, Bulimi-
nella curta, Buliminella elegantissima, Cibicides concentricus, Dis-
corbis floridana, Elphidium advenum, Elphidium incertum, Elphidium
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poeyanum, Quinqueloculina costata, Quinqueloculina lamarckiana,
Quinqueloculina seminula, Rotalia beccarii var. tepida, Textularia
gramen, Textularia mayori, and Triloculina oblonga. Cole* lists seven
of these species, among others, from a water well at Port St. Joe,
Gulf County, Florida, within the depth interval 130 to 145 feet and
assigns the interval to the Pliocene.

The species of foraminifera found in wells along the coast of
Mississippi Sound and on the islands (Table 2) range in age from
Miocene to Recent. Apparently none are diagnostic of any epoch.
The same species of foraminifera which R. C. Bridges™ assigned to
the Pleistocene and which came from a brackish and marine fauna in
wells in Livingston Parish, Louisiana, are also present in the samples
from south Mississippi. Publication of specific determinations of
other fossils from Bridges’ samples would be especially valuable in
view of the recent tendency of some authors working in Louisiana to
describe all deposits above the Miocene as of Quaternary age®” *, al-
though Howe and McGuirt” have been more cautious in describing
a “deep-water fauna” within the Mississippi delta and from the
depth interval 1,030 to 1,074 feet in Humble Oil Company’s Cockrell-
Moran No. 11 well (T. 20 S., R. 26 E., Lake Washington Dome, Pla-
quemines Parish, Louisiana), as Pleistocene or Pliocene, leaving as a
possibility that it may be an off-shore assemblage of ‘“some horizon
which carries littoral foraminifera in areas farther north.” Their list
of 61 species from this well includes 10 of those given here from
south Mississippi.

Miss Gardner briefly examined mollusks from cuttings in wells
drilled to 819 and 836 feet on Horn Island and writes as follows:

“The species that I have been able to determine are Pleistocene
or Recent forms. Many, though I think not all of them, have been
recognized in Pliocene faunas. Rangia johnsoni is uncommonly well
characterized, and I think I should have caught it, if it were present.
The Pliocene to Recent Rangia cuneata is present in a number of
samples.”

Cushman comments on the foraminifera from cuttings at the
Gulfport U. S. Naval Depot 2 (Table 2) as follows:

“The specimens are few and not too well preserved and . . . have
only two species, Elphidium incertum which occurs in a number of
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samples, and Rotalia beccarii var. parkinsoniana, in all samples from
1,028 to 1,288 feet. Cole gives the latter as common in the Pliocene
of Florida and rare in the Pleistocene. Elphidium incertum is given
as abundant in the Pleistocene and common in the Pliocene.”

The presence of the hornblende assemblage of W. M. Cogen®® in
many of the deeper cuttings is probably not diagnostic, but he
shows the hornblende zone above the top of the Miocene in the
Continental Oil Company et al O. C. Hebert No. 1, Vermilion Parish,
Louisiana, and through 2,550 feet of Pliocene in the Shell Petroleum
Corporation’s B. C. Hebert et al No. 1, Vermilion Parish, Louisiana.
He states further that R. D. Russell’s* description of the heavy-
mineral assemblage carried by the Mississippi River closely resembles
the subsurface hornblende assemblage, and the heavy-mineral assem-
blage from Recent deltaic sediments in St. Bernard and Plagquemines
Parishes contains significant quantities of hornblende as well as all
the other minerals of Cogen’s hornblende zone.**

Thus, it would appear that the base of the hornblende zone
might have correlative value but not the top—unless there is a non-
hornblende zone somewhere beneath the subdeltas described by C. F.
Dohm and above Cogen’s zone. The cursory examination of rotary
cuttings from the Mississippi coastal area did not show such a break,
but much more work needs to be done.

HYDROLOGY

More than one half the artesian wells on the coastal area derive
water from the coarser clastic beds of the Graham Ferry formation,
especially from the basal sands and gravels. This aquifer of sands
and gravels has produced more water than any other, and has borne
the brunt of increased pumpage for war needs. In 1939 the natural
pressure of the basal Graham Ferry raised water in wells a measured
maximum of 70 feet above mean sea level at Bay St. Louis, 58 feet
at Pass Christian, and 48 feet in western Biloxi, a gradient to the
east except around Gulfport, where a local depression reversed the
slope. In Biloxi, the piezometric surface declined approximately
from 48 feet to 33 feet and toward the east continued downward
to 20 feet below sea level at Moss Point. At the present time it stands
49 feet above the sea level on Horn Island. Thus an average overall ..
gradient to the east of 13/4 feet per mile is éuggested, accompanied
by little movement of the water in a southeasterly direction along a
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line from Pass Christian to Horn Island. Along a line north through
Gulfport the piezometric surface was approximately 20 feet at Cat
Island and 58 feet near Lyman, a gradient of 2 feet per mile to the
south. The altitude of the recharge area suggests that the initial
shape of the piezometric surface was in general similar to its present
shape, except for a present general decline of 20 to 30 feet in the
areas of greatest production along the beach. Local cones of depres-
sion resulting from heavy pumpage have exceeded these figures, and
the extension of the cones at the present (1944) rate of pumping
will doubtlessly cause more widespread lowering.

The general magnitude of the coefficients of transmissibility
and storage of the aquifer at Keesler Field, Biloxi, was determined
by computations based on water-level measurements and pumpage
data.

Calculations from the recovery of water level in three of the
wells at Keesler Field indicate a coefficient of transmissibility of
about 22,000 gallons per day per foot—coefficient of transmissibility
being defined as the volume of water that will move in unit time
through a vertical strip of the aquifer of unit width under a hydraulic
gradient of 100 percent; and further calculations indicate a coefficient
of storage of approximately 0.006—coefficient of storage being de-
fined as the volume of water discharged from each vertical prism
of the aquifer of unit cross-sectional area as the water level falls
one unit of distance. The coefficient of transmissibility is consider-
ably lower than the average value of the coefficient determined at
Camp Shelby® ** and Camp Van Dorn. This condition may be ex-
plained in part by the fact that the sand beds at both Camp Shelby
and Camp Van Dorn are thicker than those developed at Keesler
Field and in part by the fact that the sands from Camp Shelby and
Camp Van Dorn are more permeable than those of the Graham Ferry
formation near Keesler Field as determined in the laboratory.

No sand or gravel is found at the surface at a place where a
reasonable upward projection of the dip of the basal sands of the
Graham Ferry formation would indicate they should outcrop. Thus
it would appear that at most places these sands feather out updip
and are overlapped by younger beds of shale or clay. However at
some places recharge may take place by percolation downward
through more recent sand or gravel which fills channels cut through
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the clays overlying the Graham Ferry aquifer, or by means of some
other hydrologic connection with meteoritic waters which remain
as yet undiscovered.

Regardless of the fact that from early spring 1943 to early
spring 1944 approximately a billion gallons of water had been re-
moved from the basal sands of the Graham Ferry formation by the
Keesler Field pumps alone, water levels in the wells during periods
of like pumping rates were comparable.

Additional investigations are needed to determine the ultimate
yield of this aquifer, to calculate the coefficients of transmissibility
and storage at more locations in the area, and, finally, to evaluate
“boundary conditions” such as the maximum rate at which water is
available for recharge from sources outside the aquifer. These factors
are not constant as even a cursory examination of the geology will
show. The solution of these problems will depend on pumping tests
at numerous points, on test drilling, on more intensive studies of
the recharge areas, and on a mathematical treatment commensurate
with the geological conditions.

PLEISTOCENE SERIES
CITRONELLE FORMATION

GENERAL FEATURES

The sand, sandy gravel, gravel, clay, and clayey gravel of the
Citronelle formation cap several ridges in the long leaf pine hills and
are the oldest recognizable terrace deposit in the area. The ridges
have a radiating pattern fanning out from the northwest, an outline
suggesting that the formation is erosion remnants of distributary
channel deposits of some great Pleistocene stream. The beveled
clays and silts of the Pascagoula and Graham Ferry formations on
which the Citronelle disconformably rests are crudely benched at
altitudes of 190 to 210 feet and 250 to 270 feet in Pearl River, Stone,
and George Counties, and in the extreme northern portions of Han-
cock, Harrison, and Jackson Counties. Farther south in the coastal por-
tion fingers of sand and gravel of the Citronelle formation continue
down beneath younger sediments, where they have been reworked in
part and locally, as east of the Pascagoula, entirely eroded and rede-
posited into lower and younger formations. Gravels encountered in
wells along the coast in southern Hancock County are assigned to the
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Citronelle; and between Gulfport and Biloxi, Harrison County, and
in the vicinity of Pascagoula, Jackson County, somewhat question-
ably so.

The thickness of the Citronelle formation ranges from a thin
mantle to a known maximum of about 160 feet. On the ridge crests

Figure 15.—Big Biloxi Creek flowing across clay of the Graham Ferry formation
where conditions are not favorable for recharge to the artesian sands (Locality
L, SE. 1/4, NW. 1/4, Sec. 22, T. 5 5., R. 12 W.), Harrison County.

maximum thickness is about 100 feet, but in southwestern Hancock
County the buried extension reaches the larger figure and may
exceed it.

Perhaps the most typical feature of the Citronelle formation
is the brick-red sand forming the cores of ridge crests and extending
down to altitudes as low as 50 feet on the projections of the ridges.
The sand is highly oxidized, usually massive and sprinkled with
coarse grains of milky quartz and brown chert. The well-drained
uplands of the Citronelle support a typical oxidized sandy loam series,
locally silty where original depressions and subsurface drainage have
caused accumulation of fine material. According to C. F. Marbut,””
these soils are like the sandy soils of the Atlantic coastal plain south
of North Carolina. except that much more fine and very fine sand
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is present. Much of the upper sandy part assigned to the Citronelle
seems to be wind-blown, and, although younger than the Citronelle,
it is mapped with it as part of the lithologic unit. The blow-outs
and active dune areas can be separated, however. Gravel, both

Figure 16.—Gravel of the Citronelle formation resting on weathered clay of the
Graham Ferry or the Pascagoula formation at an elevation of 273 feet (Locality
G, NE. 1/4, NE. 1/4, Sec. 26, T. 2 S., R. 15 W.), Pearl River County.

sandy and clayey, is common in the lower part of the formation
(Figure 16); the walls of numerous road-metal pits expose large-
scale fluvial cross-bedding in the coarse clastic material and in
local thin beds of gray clay. Pockets and stringers of clay extend
throughout the lower gravelly portion. The gravel is mostly brown
chert and quartz so common on the upland throughout Mississippi.

HYDROLOGY

Numerous small farm wells and springs in the long leaf pine
hills derive water from the Citronelle formation which is perennially
saturated in the lower few feet. Its limited distribution prevents
Jarge development along the coast although transmissibility is high
where the gravel beds extend below the coastal meadows. Some of
the early wells in Hancock County derived water from the Citronelle
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under natural pressure of about 20 feet above the land, but sub-
jacent greater pressures early led to deeper drilling. An attempt
to produce 500 gallons a minute from gravel above a depth of 155
feet at Moss Point, Jackson County, in 1927 resulted in salt-water
encroachment and the well had to be abandoned. Conditions would
seem somewhat more favorable in Hancock County, because of
greater fresh-water pressure but intensive pumping would, by anal-
ogy, eventually cause salt-water encroachment. Water in the Citro-
nelle is more important in the hinterland because it serves as an
auxiliary reservoir for the underlying formations and probably con-
tributes pressure to the flowing wells along the coast which derive
water from the Graham Ferry and Pascagoula formations.

HIGH TERRACE DEPOSITS

Alluvial deposits which can be mapped separately from the
Citronelle formation are shown on the geologic map in the vicinity
of Pearl and Pascagoula Rivers. These local deposits are younger
than the Citronelle, being reworked sand and gravel largely derived
from the older formation which they resemble lithologically. The
estimated maximum thickness near the Pearl River is 100 feet; east
of the Pascagoula River, 50 feet. An average thickness noted in
wells east of the Pascagoula River, where the material splays out to
the southeast, is about 30 feet. The High terrace deposits differ
from the Citronelle in that the chert pebbles seem less abundant
and the quartz more abundant, and in that they are less indurated,
although the basal portion is cemented at Locality A (Figure 17).
Small supplies of water for farm and domestic purposes are obtained
from the High terrace deposits. However, the limited area covered
by them, together with their elevated position which facilitates
natural drainage, reduces their importance as ground-water reser-
voirs.

LOW TERRACE DEPOSITS

The Low terrace deposits, younger than the High terrace de-
posits, include lower stream alluvium east of the Pascagoula River
as well as a strip of deposits comprising beach ridges which extend
across the area west of the Pascagoula River. The deposits are thin;
a thickness of 20 feet in the Pascagoula strath area is maximum
along distributary ridges or natural levees, but most of this strath
area is underlain by 6 feet or less of Low terrace alluvium. The belt
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of Low terrace deposits west of the Pascagoula River is somewhat
thicker, probably averaging 15 feet. The Low terrace deposits are
mostly sand (Figure 18). Where the water table is high and swampy
organic debris is present, the sand is gray; elsewhere it is tan or
yellow. Locally the deposits contain pebbles and grains of quartz

Figure 17.—Ninety feet of sand of the High terrace deposits (Locality A, SW. 1/4,
Sec 5, T. 1 S., R. 17 W.), northwestern corner of Pearl River County.

and brown chert. Along the lower elge of the outcrops west of
Pascagoula River the tan sand is locally consolidated into a friable
sandstone and in Hancock County the outcrops are gray mottled
clay and sand.

A few small wells derive water from the Low terrace deposits
under water-table conditions. The sands will transmit water, but
the small areal extent and thinness of the deposits show that large
quantities of water are not present.
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A section of Low terrace deposits is exposed on the south bank
of Red Creek at Red Bluff.

Figure 18.—Massive sand of the Low terrace deposits beneath sandy loam exposed
on west bank of the Pascagoula River. The bluff is 24 feet high, composed
of white sand in the lower 8 feet that grades up into clay and 10 feet of
weathered clayey brown sand beneath the tree (Locality T, West center Sec.
3, T.75S.,R. 6 W.), Jackson County.

SectioN AT REp BLurF (Locavitry P, SE. 1/4, SE. 1/4, Sec. 16, T. 4 S,,
R. 7 W.), JacksoN CounTy. ALTITUDE AT ToP OF BLUFF 46 FEET.

Feet Feet

Low terrace deposits .. 30

Sand, clayey and sandy loam, weathers brown in a vertical face;

Indian potsherds near top . i

Sand, laminated white; yellow and gray-yellow clayey sand .. 8

Sand, fine white; somewhat coarser near the base
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PAMLICO SAND

The Pamlico sand underlies the Pamlico plain (coastal pine
meadows) along the north shore of the Mississippi Sound. Much of
the outer edge of the Pamlico sand is capped by Recent beach and
dune deposits from which it cannot readily be separated, and the
formation, as mapped, -also includes fluvial deposits of Pearl and
Pascagoula Rivers near their mouths which merge with the marine
deposits along the shore.

The Pamlico surface is well marked across the State, and many
beach features are preserved. North of Biloxi mollusk-bored pebbles
from an elevated beach at a height of 42 feet (Figure 3) may have
‘been deposited when the sea stood at the Penholoway level, or they
may have been cast up by the Pamlico sea which left fossiliferous
marine deposits. Douglas Johnson gives 20 feet as the maximum
height at which beach ridges might be formed above the sea. A some-
what smaller height might be expected along the Gulf Coast where
tides are small and off-shore depths are shallow, until it is recalled

that the area is lashed by hurricanes, which could leave a ridge at a
height considerably above the littoral.

H. G. Richards® cites the U. S. Geological Survey for the
authority that Pleistocene fossils have been found at depths of 30
and 50 feet midway between Gulfport and Biloxi, Harrison County,
at 30 to 64 feet at Long Beach west of Gulfport, Harrison County,
and at 70 to 95 feet at Waveland, Hancock County, depth intervals
within the Pamlico sediments.

The thickness of the marine and estuarine deposits is small and
variable—1 to 75 feet, according to correlations on drillers’ logs.
Most of the material is gray and tan sand, although clay and silt,
resulting from lagoonal depositions, are exposed in the northern and
lower portions of the Pamlico plain, as well as some beach shingle
in the seaward portion.

A good exposure is on the southeast bank of the Wolf River
(Locality X, NE. 1/4, NE. 1/4, Sec. 5, T. 8 S., R. 12 W.), Harrison
County, 3 miles north of the Pass Christian-Long Beach boundary.
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SEcTION OF THE SOUTHEAST BANK OF WOLF RIVER. ALTITUDE
AT ToP oF THE BANK 25 FEET.

Feet Feet

Pamlico sand 15
Sand and weathered chert pebbles; grades upward into sandy loam 3
Clay, lenticularly bedded gray 2
Sand, yellow clayey; contains pebbles of weathered chert. . ... 10

Some small water wells back from the shore have been dug
into the Pamlico sediments, but the porous and unconsolidated sands
have furnished a reservoir for sewage in the thickly populated areas,
thus permitting pollution of the water of the Pamlico until it is
unwholesome and locally dangerous for domestic use. However,
much water for industrial uses such as air-conditioning could with
care be pumped from the Pamlico. The temperature of ‘the water
from the Pamlico sand is uniformly about 70 degrees Fahrenheit
throughout the year. Such water would probably become increasingly
salty, especially if withdrawn in large amounts near the tidal bays.

ALLUVIUM

Gorges cut by the trunk streams, Pearl, Pascagoula, and Esca-
tawpa, presumably during the last or Wisconsin glacial epoch, have
been filling up since the close of the epoch. The bulk of the lower
part of the alluvium is sand and gravel, similar to contemporaneous
deposits along the Mississippi River. At the present time clay and
silt are accumulating on the overflow portions of the Pascagoula
valley; and much organic debris, including sawdust, is accumulating
along the tidal marshes. Exposures of sand bars and levees along
the banks of the Pascagoula River in George County show gray
fetid and sticky clay, locally layered with partly decayed roots and
twigs. Sand and gravel are abundant in the alluvium of Red Creek,
Wolf River, and Pearl River, as well as along many smaller tribu-
taries. Along Red Creek, whose course has been much alluviated
compared to Black Creek, sand and gravel banks contain pebbles
as large as two inches across composed of white, gray, tan, and black
chert and bull quartz. One exposure in eastern Stone County is
along Red Creek.
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SEcTION AT RED CREEK (Locarrry C, NW. 1/4, NW. 1/4, Sec. 26, T. 3 S,
R. 10 W.) AvtitupE AT Top oF THE BANK 114 FEET.

Feet Feet
Alluvium 23
Sand, orange and red; grades upward into alluvial soil..____.___. 8
Clay, gray and brown; grades down into sand.. ... .. 2
Sand, interbedded gray and reddish tan; contams a few grams of
chert 5
Gravel and sand, mostly covered 8

Similar gravel along Pearl River is extensively mined for road metal (Local-
ity H).

The total thickness of the stream alluvium along the larger
streams is not known. Along the Pascagoula River in George County
it is at least 30 feet thick and at Locality Z, Hancock County, on
Pearl River near Bogalusa, Louisiana, gravels have been mined to
depths of 35 feet. Along the smaller streams the deposits are mostly
less than 10 feet thick.

Water is abundant in the alluvium along Pearl and Pascagoula
Rivers, but has been developed only in a few small farm wells.
Movement is south with the streams, and large perennial supplies
of uniform temperature could be obtained by pumping. Near the
coast where water levels fluctuate with the tide water stream alluv-
ium is sufficiently brackish and salty to prevent tree growth.

GEOLOGIC STRUCTURE AND MOVEMENT CHRONOLOGY

The sediments in the coastal area have been described as striking
about east and dipping south off the southern flank of the Wiggins-
Lucedale anticline,*” *° a structural high extending across northern
George, Stone, and Pearl River Counties. Published gravity anomaly
maps* ** show an axis of gravity minimum paralleling the coast and
a few miles inland—possibly implying that farther south the sedi-
ments dip north beneath the Gulf and east of the Mississippi River
debouchure. A correlation of sediments along the off-shore islands
also suggests that beds lie nearly flat east and west beneath the
Mississippi Sound (Plate 14), and that they lie slightly higher at
Ship Island but begin the plunge into the Mississippi delta between
Ship Island and Cat Island.

Widespread marine faunal zones in the sediments beneath fresh
water are the most trustworthy indications of structures. These have
been described by Gravell and Hanna* who show the Heterostegina
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zone at about 3,400 feet below sea level near Pascagoula (Gulf
Refining Company Dantzler Lumber Company No. 5, Seec. 32, T. 7 S,,
R. 6 W.) and at 5,600 feet below sea level near Slidell, Louisiana
(Danciger’s Holdsworth No. 1, Sec. 26, T. 8 S., R. 14 E.), a distance
of 70 miles wherein the apparent western dip is 31 feet per mile.
Correlation of the overlying Amphistegina zone in these wells gives
an apparent dip of 25 feet per mile to the west. The guide fossil
for the Pascagoula formation, Rangia johnsoni, was found at a depth
of 700 feet at Biloxi; it is reported** from a depth of 2,610 feet in the
Holdsworth well—an apparent westward dip of 37 feet per mile.
Of the foraminifera found in the water wells (Table 2) the first
appearance of 12 species is at increasingly greater depths westward,
of 5 species is at essentially the same level, and of 4 species is at
higher levels on Cat Island than at Biloxi. However, in contrast to
the last 4 species, the first appearance of 4 other species is lower on
Cat Island than at Biloxi. The correlation of water sands, largely
based on similar pressure, also furnishes evidence of increased dip in
western Harrison and Hancock Counties.

The apparent dip on the Heterostegina zone normal to the Gult
(Probably near true dip) is given by Gravell and Hanna*® as about
30 to 40 feet per mile south across George County, and 110 feet per
mile across Jackson County. North of Pass Christian, western Har-
rison County, the apparent dip south along the top of the basal sand
of -the Graham Ferry formation is 85 feet per mile. The beds in
northern Stone County are nearly flat on the crest of the Wiggins
anticline, but farther south across Harrison County the dip steepens
until it is about 60 feet per mile in the fresh-water sands at Gulfport.
Beyond this point it appears to decrease and may actually be re-
versed in the vicinity of the channel islands (Plate 10). Across Pearl
River County Gravell and Hanna‘’ give an apparent southern dip on
the Heterostegina zone of about 30 feet per mile in the northern part,
a dip that steepens to about 110 feet per mile in the southern part.
More gentle apparent dips for the shallower fresh-water beds across
Pearl River County are noted from Lumberton to Nicholson (Plate
11).

Evidence is accumulating that downwarping along the Mississippi
Gulf Coast is associated with deltaic deposition; and active subsidence
in the St. Bernard subdelta, which is nearest the Mississippi Gulf
Coast, has been demonstrated by R. J. Russell."" The various sub-
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deltas as recently described by R. J. and R. D. Russell are dated by
F. B. Kniffen;* their respective names, position within the Recent
delta (bounded by apex of distributaries and the Gulf), and age are
indicated in the following table.

NAME PosrTION AGE
Balize....___..._.___Southeast ... .. Recent and Post Indian
St. Bernard East Bayou Petre culture; abandoned 100 to
500 years ago
Forts Southeast ............ Bayou Cutler culture (Coles Creek?)
Lafourche ... South Center ...
Plaquemines-
Terrebonne West
Teche West Pre-mound builders

Earlier R. J. Russell”, following C. W. Howell (1870), described
another subdelta, the Metairie-Gentilly, which is exposed along the
southern and eastern shores of Lake Pontchartrain. The evidence
for this possible subdelta is apparently not so conclusive as the
evidence for the others, but this subdelta appears to be older and
more submerged than the St. Bernard subdeita which lies on the
eastern edge. Later Russell™ stated that “Lake Borgne and a portion
of Mississippi Sound lie between the Metairie-Gentilly and St.
Bernard subdeltas” but the Metairie-Gentilly subdelta is not in-
cluded in his chronology.

In northern Hancock and southwestern Pearl River Counties
the Citronelle formation is warped down on the west side of a
structural flexure which trends southeast from Bogalusa, Louisiana,
to Bay St. Louis and the western end of Ship Island. This flexure
antedates the time of formation of the Pamlico plain whose northern
limit across Harrison and Hancock Counties is essentially flat or
within the vertical range of depositional irregularities. If there has
been any general tilting of the Pamlico plain within these counties,
it has been a few feet in a southerly direction— an amplification of
the initial depositional slope difficult to detect but suggested by the
partial submergence of Recent beach ridges in the extreme southern

part of Hancock County, and by the salt-water marsh near the mouth
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of the Pearl River where natural levees might be expected. However,
at least a part of this submergence is due to the recent rise of sea
level.

In the vicinity of the Pascagoula estuary the Pamlico surface
has been locally depressed to an altitude of about 10 feet. The beach
ridges behind the Pamlico scarp are outlined by 10-foot and 20-foot
contours on the Pascagoula topographic quadrangle. The tops of
these ridges stand at about 40 feet across Harrison and Hancock
Counties.

All the described shell middens and mounds of the Gulf Coast™
are along the present beaches or estuaries on or below the Pamlico
terrace plain except one mound which is composed of clay on the
flood plain of Tchoutacabouffa River at an elevation of about 20
feet. Mounds and potsherds also were seen at and near Red Bluff
on Red Creek 1 mile west of its confluence with Black Creek in
northeast Jackson County at altitudes of 20 to 40 feet. Several lo-
calities are now partly submerged and some, as on Deer Island and
on the tip of Point Cadet at Biloxi, are being actively eroded by the
waves. The coast was inhabited near Biloxi by the Biloxi tribe in
1699 and by the Chato tribe during an unknown time; and the coast
along the Pascagoula River, by the Pascagoula, Chozettas, and Moc-
tobys® tribes in the early part of the eighteenth century. The early
French maps show St. Louis Bay, Back Bay, and the estuary mouth
of the Pascagoula River,” as well as the barrier islands, essentially
in the present positions. Although the chronologic relations of the
coastal culture or cultures (in relation to the Bayou Petre and Bayou
Cutler cultures) yet remain to be worked out, the available evidence
suggests that they are not extremely ancient and therefore that the
deposition of the St. Bernard subdelta has not appreciably depressed
the Mississippi coastal area. If the downwarping of the Citronelle
formation in Hancock, Harrison, and Pearl River Counties is ascribed
to the growth of the St. Bernard subdelta, which is dated by the
Bayou Petre culture, the Pamlico plain is of Recent origin.

The strong western component of dip in southwestern Pearl
River and Hancock Counties could be explained by a deltaic load
of an earlier eastern shift of the Mississippi distributaries—possibly
the older Metairie-Gentilly subdelta—or by Pleistocene sedimenta-
tion. The lack of evidence of terraces in the downwarped area, plus
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the apparent lithologic continuity of the Citronelle formation, implies
that this area stood above the base level of the Pleistocene terraces
(except the Citronelle and Pamlico) and that the downwarping
occurred in late Pleistocene or early Quaternary time. However, if
the downwarping was continuous during the Citronelle-Pamlico
interval perhaps no extensive benches would be formed and a thin
veneer of stream or marine deposits would be difficult to separate
from the Recent alluvium and soils. J. W. Frink™ correlates thick
wedges of sediments in south Louisiana with the Pleistocene terraces
of Fisk.”® If the Recent deltaic mass has not materially depressed
the area in Mississippi, it would seem that only the Bentley mass of
Frink is close enough to have done so in Pleistocene time. The
greatest thickness of his Bentley, as shown in eastern Louisiana on
his isopach map, is 1,000 feet (near the southwestern corner of Pearl
River County). The disappearance of the Citronelle beneath younger
deposits at altitudes down to 50 feet farther east in Harrison and
Jackson Counties is difficult to explain, considering the shallow
depths at which Rangia johnsoni are reported. Possibly some of
deposits included in the Citronelle formation in that area belong to
younger terraces, but this remains to be demonstrated.

GROUND WATER
HISTORY OF GROUND-WATER DEVELOPMENT

Just when the first successful flowing well was drilled in the
coastal area is not definitely known, but the available records sug-
gest that it was about 1884. At the time of publication of Hilgard’s
report in 1860 there were no artesian wells, although he pointed out
the possibility of obtaining artesian water, probably because there
were at least a hundred flowing wells in the black belt of north-
eastern Mississippi.®® According to C. W. Carlston, correspondence
in the files of E. A. Smith, former State Geologist of Alabama,
reveals that Frank Sutter, of the Sutter Brothers, a family which has
drilled most of the wells in the coastal area, had drilled 70 wells in
the coastal area by 1901 and that others had drilled 13 wells. Sutter
wrote that the yields obtained from the wells ranged from 40 to 450
gallons a minute and the elevations to which the water would rise
ranged from 25 to 80 feet above the surface. He also observed that
the higher pressures and the larger flows were derived from the
deeper sands, a condition to be anticipated frem the greater elevation
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of the deeper sands in the outcrop areas. The expansion of well
drilling on the coast during the last 15 years of the nineteenth
century rather closely followed the introduction of the jetting method
of drilling which was used by W. C. Wells in 1884°" and which has
been the principal method of well construction in the area since then.
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Figure 19.—Graph showing number of wells drilled annually from 1888 to 1938
in Mississippi Gulf coastal area.

L. C. Johnson and E. C. Eckel® listed 119 wells in 1903, the oldest
of which was reported drilled in 1884. The reported depths ranged
from 150 to 1,550 feet and averaged 620 feet. The depth interval is
nearly that of the vertical range of fresh water, and all subsequent
development has been in sands that were producing water at the
beginning of this century.

At the present time, 1944, information has been obtained on about
607 wells in these six counties. Of the 476 recorded well depths in
the three coastal counties the range is from 20 to 1,600 feet and the
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average is 734 feet, or 114 feet more than the average depth for the
same area in 1903. Many of the older wells can no longer be in-
cluded; and, within the municipalities, buried well heads and inter-
connected water mains hinder a complete inventory. However, it is
believed that perhaps 80 percent of the wells are included in the
tables of wells (13-18). Some idea of the years when most of the
wells now in use were drilled is given in Figure 19.

Besides the records of wells drilled for water, the more recent
search for oil has given information regarding the geology of the
water sands. The first well for oil in Mississippi appears to have been
a test well drilled to a depth of about 1,800 feet in 1901, just west
of Bay St. Louis, along the Louisville and Nashville Railroad in
Hancock County.*” Later attempts were made along the coast, mostly
in the vicinity of Pascagoula, but during the last few years numerous
wells have been drilled on the Wiggins-Lucedale ridge in the three
northern counties.

The rapid increase of population since 1940 has caused an un-
precedented draught on the water supply, almost all of which is
cbtained from deep artesian wells. The increased rate of withdrawal
of water from the underlying sands has lowered the natural pressure
of wells in the vicinity of heavy pumping, in some cases sufficiently
so to stop natural flow.

GROUND-WATER RESOURCES BY COUNTIES
GEORGE COUNTY

AREA, 481 SQUARE MILES. POPULATION 8,704 (CENSUS OF 1940)

GENERAL FEATURES

George County occupies the northeastern corner of the Missis-
sippi coastal panhandle. The county has a relief of 305 feet from
about 10 feet along Pascagoula River to 315 feet in the hill portion.
Most of the county is in the long leaf pine hills, which are bisected
from north to south by the Pascagoula River bottoms. The alluvial
flood plain extends along the Pascagoula River, its tributaries, Red,
Black, and Whisky Creeks on the west, and the Escatawpa River on
the east. The long leaf pine hills may be further subdivided into the
Citronelle upland, High terrace upland, and the clay terrain of the
Pascagoula and Graham Ferry formations. The lowlands include
(1) a strip of plain where clays of the Pascagoula and Graham Ferry
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formations lie at the surface or beneath a thin soil mantle, and (2)
the flood plain underlain by stream deposits—most abundant along
the Pascagoula River but also present in appreciable amounts along
Red Creek and Escatawpa River.

GROUND-WATER SUPPLIES

The ground-water supplies of George County are largely un-
developed. The largest settlement is Lucedale, the county seat, having
a population of 1,204 in 1940. Here water is derived from protected
springs which seep out of the base of the Citronelle terrace deposits.
The town uses from 75,000 to 100,000 gallons per day from this
source. Most of the small shallow wells in the county derive their
supplies from either the Citronelle or the High terrace deposits
which contain sufficient water under water-table conditions for
domestic needs. Where these deposits are absent, as on the flood
plains of the Pascagoula and Escatawpa Rivers, water under artesian
conditions is found at relatively shallow depths in the Pascagoula
formation. The total yield from flowing wells in the county is about
200 gallons per minute of which 120 come from an abandoned well 8
miles southwest of Lucedale (Well 34, Table 13). The wells range
from 23 to 335 feet in depth; many of them were drilled at saw-mill
sites which have since been abandoned. Electrical logs of oil prospect
wells show that large supplies, when economically justified, may be
derived from the Pascagoula formation, as well as from the under-
lying Hattiesburg formation and Catahoula sandstone down to depths
as great as 1,200 feet.

The chemical characteristics of water from the Citronelle and
Pascagoula formations were determined analytically (Table 5). All
the analyses are of waters probably from sands of the Pascagoula
formation, except four (Wells 12, 14, 16, and 33) which are of waters
from the Citronelle formation. The waters from the Citronelle are
low in dissolved solids; they frequently stain utensils with iron.
The water from the Pascagoula formation is a soft sodium bicarbonate
type, containing some iron, and, in two analyses (samples from wells
2 and 31), containing more than one part per million of fluoride—a
constituent likely to cause mottled teeth in children during the
endemic stage of tooth growth.
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HANCOCK COUNTY

AREA, 485 SQUARE MILES. POPULATION, 11,328 (CENSUS OF 1940)

GENERAL FEATURES

Hancock County is the westernmost of the three coastal coun-
ties. About 60 percent of the county is within the coastal pine
meadows, which includes the Pamlico plain and the alluvial plain
of the Pearl River, which borders the county on the west. The
remainder of the county, mostly on the northeast, is within the long
leaf pine hills. This area may be divided into three sections from
south to north: the Low terrace, the Citronelle, and the clay terrain
of the Graham Ferry formation. Most of the county is less than 25
feet above the sea, but the long leaf pine hills rise to a maximum
elevation of 245 feet on the crest of a ridge capped by the sands and
gravels of the Citronelle formation on the northern edge of the
county. The population is sparse except at Bay St. Louis, in a few
logging communities near the Pearl River, and at Kiln in the south-
eastern part of the county adjacent to St. Louis Bay.

GROUND-WATER SUPPLIES

The extensive lowlands together with the sediments that dip
steeply to the southwest furnish satisfactory conditions for flowing
artesian water. The first wells were drilled for a water supply at
the county seat of Bay St. Louis about 1888 into the basal gravels ‘
of the Citronelle formation, which is an extensive and unique aquifer
in this county. These wells derive water from depths less than 500
feet, but, because greater pressure could be obtained from the under-

lying Graham Ferry formation, deep wells were attempted; and by
1903 there were at-least 21 wells in the county, 20 of them at Bay
St. Louis and Waveland. In 1939 it was estimated that there were 300
wells within the county, nearly all of them drilled into sands within
the Graham Ferry formation. The largest ground-water development
is at the City of Bay St. Louis which uses about a million gallons
per day during the peak summer months. Numerous wells in the
lowlands have been drilled for saw-mills; they have since been
abandoned and permitted to flow freely. Accordingly, the waste of
water and the decline in artesian pressure in Hancock County is
great.
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The analyses of water from wells in Hancock County (Table 6)
show the water to be soft sodium bicarbonate type and generally
satisfactory for any use, although the bicarbonate may be sufficient
to cause priming or foaming in boilers. The fluoride content of the
samples analyzed is below 1 part per million which is considered the
minimum to cause appreciable mottling of the enamel in children’s
teeth.

HARRISON COUNTY

AREA, 585 SQUARE MILES. POPULATION, 50,799 (CENSUS OF 1940)

GENERAL FEATURES

Harrison County is the central and most thickly populated of
the three coastal counties. It includes, from south to north, Cat
Island and Ship Island, the thickly populated coastal pine meadows
(Pamlico plain), the downwarped remnants of the Citronelle upland
(Low terrace), and, in the higher northern portions, the clay terrain
of the Graham Ferry formation. The county is drained by small
streams flowing southeast to the coastal pine meadows where they
debouche into Back Bay and St. Louis Bay.

GROUND-WATER SUPPLIES

Prior to 1903 at least 75 wells had been drilled in artesian
strata in Harrison County® and all of them, with a few exceptions,
were developed in sands of the Graham Ferry formation. This forma-
tion has continued producing water for numerous domestic and small
municipal users, for nearly all the supply at military installations,
and for substantial portions of the municipalities of Biloxi and
Gulfport. In 1911 the “1,200-foot” sand (Pascagoula) was discovered
at Gulfport, but to date it has been used only for city supply at
Biloxi and Gulfport and for one third the supply at the Gulfport
U. S. Naval Depots.

In the past, the customary method of municipal production has
been to utilize natural pressure for discharge into land surface
storage, and then to pump into elevated storage or into the municipal
water mains. In recent years the yields of free-flowing wells have
declined until it has been necessary to supplement this method by
installing pumps in the wells. At Biloxi about three million gallons
a day was produced in 1939 by free flow into surface reservoirs from
the basal sand of the Graham Ferry formation and from a deeper
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horizon in the Pascagoula formation. Since then deep well turbine
pumps have been installed to supplement natural flow. Pumpage
at Keesler Field has since ranged from two million to four million
gallons a day and has so decreased natural pressure on the basal

aquifer of the Graham Ferry that the city supply now comes almost
entirely from the deeper “1,200-foot” sand (Pascagoula). Natural

pressure on this sand at Biloxi had declined from about 50 feet above
the land in 1927 to 40 feet in 1942, still a residual head sufficient
to furnish most of the city supply by free flow into surface reservoirs.
Production of water from the Graham Ferry formation and the pump-
ing levels in wells at Keesler Field have been determined for part of
1942 and for 1943 and 1944 (Plate 9).

At Gulfport 1,598,220 gallons a day were pumped into the
city mains in 1940 (Table 3A). This water comes from depths of
800 to 900 feet (Graham Ferry formation) and 1,100 to 1,200 feet
(Pascagoula? formation). Water levels in the deeper sand have
declined from about 65 feet above the land in 1910 to a measured
minimum of 10 feet in 1943; in the shallower Graham Ferry, from
a maximum of 80 feet above the land to a minimum of about 6 feet
in 1939. Production from the Graham Ferry formation at Gulfport
Field has averaged 1,200,000 gallons a day. At the Naval Depot,
where production is of the same magnitude as at Gulfport Field,
the pressure surface of the Graham Ferry was 8 feet higher in 1942
than the pressure surface of the deeper Pascagoula aquifer.

General information, regarding relative permeability and grain-
size distribution in sands from wells in the county, has been deter-
mined (Table 4).

The quality of water in the artesian strata has been determined
by analyses of the water from wells in Harrison County (Table 7).
Like waters elsewhere in the coastal plain, sodium bicarbonate is the
principal constituent; chlorines are present in appreciable amounts
in the Pascagoula aquifer at Biloxi.
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TABLE 3

MECHANICAL ANALYSES AND COEFFICIENTS. OF PERMEABILITY OF WATER-BEARING
Sanps FrRoM WELLS IN JACKSON COUNTY

(BASED ON ROTARY CUTTINGS)

County Diameter of screen openings on which each fraction rests Laboratory
‘Well No. coefficients
. 1.0 mm. 0.062 mm. of permea-
Name 2.0 mm. Very 0.5 mm. 0.25 mm. 0.125 mm. Very 0.00 mm. bility
Granule coarse Coarse Medium Fine fine Silt, (Meinzer’s
Depth in feet gravel sand sand sand sand sand clay, units)
Jackson 93
New Pasca-
goula city
well
282-292 0.0 0.1 0.3 36.5 59.5 3.2 0.4 354
292-302 0.0 0.0 0.4 57.6 40.7 1.1 0.2 495
302-312 0.0 0.0 0.1 11.9 86.4 1.3 0.3 404
312-322 0.0 0.0 0.1 11.0 85.7 2.7 0.5 330
322-332 0.0 0.0 0.0 14.1 83.8 1.9 0.2 446
332-342 0.0 0.0 0.1 21.3 76.6 1.6 0.4 443
342-352 0.0 0.0 0.1 27.1 70.8 1.8 0.2 504
352-362 0.0 0.1 0.1 30.5 66.0 2.9 0.4 391
362-372 0.0 0.0 0.1 60.4 38.1 1.2 0.2 495
372-382 0.0 0.0 0.2 77.4 21.0 1.0 0.4 553
382-392 0.0 0.0 0.7 71.9 25.1 1.8 0.5 530
392-408 0.0 0.3 2.5 70.8 22.5 2.7 1.2 280
Jackson 107
Pascagoula
801 feet
217-238 0.0 0.1 4.1 73.4 21.9 0.4 0.1 743
238-259 0.1 0.1 1.6 59.2 38.5 0.4 0.1 705
259-280 0.0 0.0 0.6 49.1 49.8 0.5 0.0 1406
280-300 0.0 0.0 0.1 23.4 71.3 4.9 0.3 473
300-322 0.0 0.0 0.2 54.3 44.3 1.1 0.1 634
322-343 0.0 0.3% 1.5 68.2 28.3 1.6 0.1 634
343-363 0.4* 0.6* 0.9 19.0 70.2 8.3 0.6 315
T15-727 0.0 1.6* 6.0 64.7 25.2 2.3 0.2 817
727-748 0.0 0.3 2.3 70.4 24.4 2.4 0.2 642
T48-768 0.0 0.2 0.7 51.9 45.4 1.6 0.2 589
768-790 0.1% 0.1* 3.4 52.4 41.3 2.5 0.2 627
790-810 0.0 0.1 3.8 42.9 46.6 5.6 1.0 475

Jackson 112
Horn Island 2
776-197 2.7* 1.2% 5.0* 43.8 36.7 9.2 1.4 456
797-810 3.4* 1.3*% 7.7 61.0 23.6 2.4 0.6 647

Jackson 113
Horn Island 1

752-775 0.1% 0.5* 1.0* 8.5 49.7 34.2 6.0 281
775-796 0.0 0.1* 2.8* 44.8 474 3.3 1.6 293
796-819 0.5*% 1.0 4.1 51.1 39.8 2.3 1.2 657
819-837 0.0 0.4* 1.6* T.4* 77.3 12.4 0.9 733

*Part of this fraction is shale, fossil fragments, or lignite
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TABLE 3A
GULFPORT MONTHLY WATER PROPUCTION RECORD (GALLONS)
1939 1940
January 56,872,329
February 39,916,961
March 40,671,277
April 43,721,981
May 49,317,191
June 47,669,102
July 49,161,234
August 49,956,412
September 54,7C3,971
October 57,694,721
November ... 43,660,080 49,731,207
December ... . — 42,657,840 43,871,017

1941
42,079,464
40,385,032
42,167,179
52,763,197

- 66,741,216

54,291,400
54,792,016
53,304,774
52,724,017
52,863,116
53,909,768
47,764,155

1942
54,387,240
39,794,021

55,936,520
66,721,654




TABLE 4
MECHANICAL ANALYSES AND COEFFICIENTS OF PERMEABILITY OF WATER-BEARING
Sanps From WELLS IN HaRRISON COUNTY
(BASED ON ROTARY CUTTINGS)

County Diameter of screen openings on which each fraction rests Laboratory
Well N coefficients
ell No. 1.0 mm. 0.062 mm. of permea-
Name 2.0 mm. Very 0.5 mm. 0.25 mm. 0.125 mm. Very 0.00 mm. bility
. Granule coarse Coarse Medium Fine fine Silt, (Meinzer's
Depth in feet gravel sand sand sand sand sand Clay units)
Harrison 81
Gulfport
Field 4-A
215-238 0.2 0.8 1.8 24. 67.4 4.8 0.6 291
238-261 0.1 0.2 0.8 23.5 69.6 5.2 0.6 319
261-284 0.1 0.3 1.4 18.0 73.6 5.9 0.7 299
284-306 0.0 0.0 1.1 14.4 80.7 3.3 0.5 362
398-422 0.3 0.4 1.9 24.4 67.0 5.0 1.0 245
618-642 0.3 0.5 10.0 32. 52.0 4.0 0.8 264
Harrison 83
Gulfport
Field 3
114-134 2.0 9.6 14.2 29.5 37. 5.9 1.6 200
365—388 0.5 0.6 2.1 30.6 53.1 8.6 45 L.
573-596 0.1 0.3 2.3 44.7 48.4 3.1 1.1 333
596-620 0.7 1.0 3.0 20.6 62.1 10.5 2.1 213
620-643 0.0 0.1 0.9 27.3 65.3 5.1 1.3 303
Harrison 84
Gulfport
Field 2
547-568 0.0 0.4* 1.5* 4.8% 65.5 24.6 3.2 185
568-591 0.0 0.0 0.1* 3.7% 56.2 38.5 1.5 223
591-612 0.0 0.0 0.0 5.0 91.6 3.3 0.1 441
612-635 0.0 0.0 0.0 25.9 72.5 1.5 0.1 604
635-657 0.0 0.0 0.0 30.0 61.0 8.0 1.0 531
Harrison 85
Gulfport
Field 1
—568 0.0 0.2 0.5*% 10.5 39.1 43.8 59 ..
568-592 0.0 0.0 0.3 17.5 52.4 28.3 1.5 265
592-614 0.0 0.0 0.1 9.3 80.8 9.3 0.5 459
614-639 0.0 0.0 0.1 5.5 76.9 16.8 0.7 476
639-659 0.0 0.0 0.1 6.5 80.1 13.0 0.3 344
Harrison 115
City of Biloxi
0— 20 0.0 0.0 6.4 7.4 16.1 0.1 0.0 729
20— 40 0.0 0.6* 16.2 48.9 30.6 3.7 0.0 547
40— 60 0.0 0.0 10.9 72.4 14.7 2.0 0.0 851
60— 80 0.0 0.0 5.5 30.7 49.2 13.5 1.1 344
80— 100 0.0 0.0 6.4 35.2 51.4 6.5 0.5 405
100- 120 0.0 2.1* 20.4 45.9 29.6 2.0 0.0 628
120~ 140 0.0 0.0 11.1 67.1 16.6 5.2 0.0 689
140- 160 0.0 1.6* 24.4 36.7 32.3 4.5 0.5 470
560— 580 0.0 0.2* 1.1 21.6 42.3 29.9 49 L.
580~ 600 0.0 0.6 3.0 31.5 48.0 12.6 43 L.
600~ 620 0.0 0.5 2.9 34.3 49.8 10.4 2.1 223
620~ 640 0.0 0.0 1.3 29.7 55.0 9.9 4.1 251
640— 660 0.0 0.1 11.8 52.6 29.5 5.0 1.0 348
740~ 760 0.0 0.2* 2.2 30.2 52.7 10.9 3.8 259
760- 780 0.0 0.8* 2.7 31.1 52.4 10.0 3.0 292
780- 800 0.0 0.9* 3.3 30.4 49.5 11.9 4.0 184
800- 820 0.0 0.3* 5.8 42.2 42.2 7.3 2.2 280
920— 940 0.0 0.0 0.0 49.8 41.4 7.4 1.4 328
940- 960 0.0 0.0 2.3 39.1 45.7 10.4 2.5 304
1120-1140 0.0 0.0 1.9*% 31.5 56.3 8.0 2.3 408
1140-1160 0.0 0.0 0.7* 28.8 67.4 2.2 0.9 456
1160-1180 0.0 0.0 1.5* 29.8 60.3 5.1 3.3 450
1180-1200 0.0 0.0 1.6* 80.8 14.3 1.8 1.5 830
1200-1220 0.0 0.0 4.4* 51.6 38.9 3.6 1.5 494
1220-1225 0.0 0.0 6.1% 38.3 49.4 4.2 2.0 458
Harrison 160
Advanlced Naval
e
Baglo_ 725 0.0 0.0 20.2 68.2 10.6 1.0 0.0 L.
811- 833 0.0 0.8* 2.7 38.4 54.2 3.9 0.0 L.
1199-1221 0.0 0.0 0.5* 9.4 53.9 14.0 2.2 L
Harris(in 1(199
an
Cat Ig_ 20 0.1 0.1 10.5 57.4 31.5 0.3 0.1 763
20- 42 4.5% 2.7% 15.5 44.9 31.4 0.9 0.1 552
42— 68 1.1* 1.1* 1.3* 17.1 77.4 1.8 0.2 397
68~ 93 24.3* 4.5% 3.1* 27.6 35.8 4.0 0.7 257
93- 117 4.5* 2.4* 2.1* 43.5 43.2 3.3 1.0 278
117- 136 0.0 0.2 7.5 55.9 33.9 2.0 0.5 484
136— 160 3.4% 2.7* 10.8* 45.5 35.0 2.0 0.6 413
160- 182 1.2#% 0.7* 4.5 47.7 43.6 2.0 0.3 488
182- 201 10.4* 2.1 9.4 50.4 24.9 1.6 1.2 L
335- 357 0.0 0.2 3.0 64.8 28.5 2.5 1.0 465
927- 948 0.1* 0.4% 0.7* 15.4 61.7 17.6 4.1 167
948- 972 0.0 0.2 0.3 19.7 54.2 19.3 6.3 181

*Part of this fraction is shale, fossil fragments, or lignite
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JACKSON COUNTY
AREA, 744 5QUARE MILES. POPULATION, 20,601 (CENSUS OF 1940)

GENERAL FEATURES

Jackson County is the easternmost county on the Gulf Coast
in Mississippi. Within its borders are the off-shore islands, Horn,
Round, and Petit Bois. The Pascagoula River bisects the county
from north to south so that about 110 square miles of the county
is-salt marsh and flood plain of the river. A smaller stream, the Esca-
tawpa River, flows south along the county line to within 6 miles of
the coast where it turns west and joins the Pascagoula. This stream
also is bordered by swamps and flood-plain deposits of much smaller
extent. The remainder of the county may be classified as part of
the long leaf pine hills and part of the coastal pine meadows. The
hills may be divided into the High terrace deposits east of the Pasca-
goula River in the northern part of the county; into the area under-
lain by clays of the Graham Ferry formation in the northwestern
part of the county; and into the sandy hills of the Citronelle forma-
tion and the Low terrace deposits, bordering the coastal pine meadows
in the middle portion of the county.

GROUND-WATER SUPPLIES

L. C. Johnson™ lists 20 wells that were drilled in Jackson County
during the period 1885-1903. Most of these wells were drilled to
depths between 514-720 and 866-965 feet, tapping sands in the basal
part of the Graham Ferry and the upper part of the Pascagoula
formations, but two, which were originally drilled for oil, to depths
of 1,200 and 1,550 feet. Stephenson, Logan, and Waring® describe
16 additional water wells drilled before 1918 to depths within the
intervals 535 to 640 and 793 to 993 feet. Since 1918 numerous wells
along the coast have been drilled into these two aquifers and also
into a deeper sand of the Pascagoula formation between 1,100 and
1,300 feet beneath the surface. In recent years natural flow has
failed to supply enough water at Pascagoula, Moss Point, and Ocean
Springs, so that pumping is required. This has led to the develop-
ment of the shallower sands within the Graham Ferry formation.
At the present time the city of Pascagoula pumps 3 million gallons
a day of which 2 million comes from the Graham Ferry, the re-
mainder from a sand in the upper part of the Pascagoula formation.
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An additional % million is used from the Pascagoula at the ship-
yards. The city of Moss Point pumps about % million gallons each
day into elevated storage. This water, which comes from the upper
aquifer of the Pascagoula, flows into surface storage. In recent
months (1944) additional water for surface storage is obtained by
pumping directly one of the four wells furnishing municipal supply.
This is a fortuitous arrangement, as'a paper mill at near-by suburban
Kreole pumps 1 % million gallons a day from the Graham Ferry,
thereby making the supplies independent and free of interfererce
between wells. '

The town of Ocean Springs derived a sufficient supply for the
population of 1,881 (1940 census) by natural flow direct into the
town mains, but later in 1943 the supply became inadequate and
required supplemental pumping.

Chemical analyses of water from wells in Jackson County have
been determined (Table 8), and repeated chloride determinations
have been made at intervals since 1919 (Table 11). The under-
ground waters are in general soft of the sodium bicarbonate type.
In water from the Pascagoula formation and locally in water at
Pascagoula and Horn Island from the Graham Ferry formation the
chloride ion is present in appreciable amounts, indicating some con-
.tamination by saline water.

PEARL RIVER COUNTY

AREA, 828 SQUARE MILES. POPULATION, 19,125 (CENSUS OF 1940)
GENERAL FEATURES ’

Pearl River County, fourth largest in the state, is the north-
western county of the six counties described in this report. It is
bordered on the west by Pearl River which is the boundary line for
part of Louisiana and Mississippi and on the east and south by
Stone and Hancock Counties. The county lies within the long leaf
pine hills belt, the only flat area being the alluvial plain along the
Pearl River and its tributary Hobolochitto Creek. The county has
a relief of 330 feet, from 40 feet at the flood plain at Nicholson
to 370 feet at the ridge of Citronelle deposits north of Poplarville.
The topography within the long leaf pine hills may be divided into
the areas underlain by the sands and gravels of the Citronelle and
the slightly lower clay terrain of the Graham Ferry and Pascagoula
formations.
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Most of the county’s population is rural. Picayune on the
alluvial plain at the southern edge of the county had 5,120 people
in 1940, largely occupied in lumbering and timber processing. Other
rural communities, including the county seat of Poplarville (popu-
lation 1,664 in 1940), are situated along U. S. Highway 11 and the
Southern Railroad which cross the county from south to north.

GROUND-WATER SUPPLIES

The ground-water resources of Pearl River County are largely
undeveloped although artesian conditions have been known since
1895 at Picayune where the largest present supplies are obtained
from freely flowing wells, some yielding more than 500 gallons per
minute. Although many small domestic supplies are obtained from
sands and gravels of the Citronelle on hill tops in the long leaf pine
hills, attempts to develop supplies for small municipalities along
U. S. Highway 11 have been directed toward sands in the Graham
Ferry and Pascagoula formations, and, although large supplies are
present in these formations (as indicated on electrical logs of oil
prospect wells), flowing water cannot be obtained in the higher
portions of the county (Plate 2).

A thick bed of sand and gravel encountered below 400 feet in
the western part of the county doubtless would support production,
and large quantities of water may also be obtained in this area in
the alluvium and in sands and gravels in the Graham Ferry forma-
tion at shallower depths. Large quantities are produced from these
formations at near-by Bogalusa, Louisiana. Although there has
been some decline of natural pressure in the vicinity of Picayune,
deeper sands which have been developed in recent years furnish water
under pressures which rises as much as 92 feet above the surface.

The quality of water of Pearl River County was already deter-
mined (Table 9). All the waters are low in dissolved solids, largely
sodium bicarbonate. The water is satisfactory without treatment
for most industrial and municipal uses.
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TaBLE 11

CHLORIDE CONTENT OF SAMPLES OF WATER FROM WELLS IN JACKSON COUNTY
(PARTs PER MILLION)
ANALYZED BY U. S. GEOLOGICAL SURVEY, EXCEPT AS INDICATED

Sept. Field Aug. Sept. Oct. June Sept. Dec. June July July
No. 1919 1927 1929 1939 1939 1940 1940 1940 1942 1942 1942 1943 1943 1944
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TaBLE 11 (Continued)

Well Sept. Field Aug. Sept. Oct. June Sept. Dec. June July July
No. 1919 1927 1929 1939 1939 1940 1940 1940 1942 1942 1942 1943 1943 1944
61 e r e 500 620 ... 602 ... 518 ... 510 ... 510 ...
62 ket et e e e 146 i et et et e e e
63 e e e e et e 12 e e e e

64 147 L h et et e 178 il it et e e e e
65 et et et e e e 138 et et e e e
66 135 175 e 144 et e e e

67 i e e e emee e 8 it et e e e e e
68 et e e e e 8 et et et e e e e
69 e e e et e 8 et et e e e

70 O 8 ...

2 o, 7% ... 146 ...

T2 et e e e e e % ...

T8 et e e e e e 8 ...

T4 h st e e e 12 .

T5 e e e e e e 8

T6 et et e e e e 38 ...

1T e e e 40 . 52 ...

T8 et e e e e e 192 ...

80 et et e e e e 524 ...

8l et e e e e e 6 ...

82 il et e e eeeeee e 160 ...

83 et et e e e 24

84 et e 550 690 ... 562 ...

85 e e e 282 385 ... 294 ...

8T e e e e e e 210 ...

88 e e e e e e 170 ...

89 e e et e e e 208 ...

90 e e e e e e 226 ...

91 e e 1 e 88 ...

92 et eeee et eee e e 96 ...

95 et et eeee e eeeee e 200 ...

96 et eeeee e e e e 162 ...

9T et e e eeeee e e 244 .

98 et et ceeee e e eeenee 16 ...

99 e e e e e 14 e et e e e e e
100 et e e e e e 14 ch e e e e e ..
101 e e eeeeeemeee e eeeen 8T4 il vt e e e e e
102 e e e e e e 12 et e e e e e e
103 e e emenen e e 14 et e e e e e eeee
104 e e e 137 e e 142 et e e e e e
105 e e e 125 e e 212 et e e e v v v
106 e e e 171 e e 218 e e e e e 290 ..
10T e e e e e e e 310 140 ...
109 e e e e e e 564 e e e e e e e
110 e e 435 . e 456 . ch s e e .

1 s PO ceree e 12 ceeeeeeeeee e eeeeee e [,
112 e eeee e memeee e e e e e e e e e 40
113 e e e ememee e e e meeee s e e e 111 116

*Average of two determinations o
Analysts: 42 (1927), 52 (1929), 61, 104, 105, 106 (1939), 107 (June 1943), Mississippi State Board
of Health
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STONE COUNTY
AREA, 448 SQUARE MILES. POPULATION, 6,155 (CENSUS OF 1940)

GENERAL FEATURES

Stone County is in the north-central part of the coastal area.
The county seat and largest town, Wiggins (Population 1,141), is
35 miles north of Gulfport. The county lies entirely within the

Figure 20.—A continuously flowing well in a sand of Pascagoula age, George
County.

long leaf pine hills and except for stream alluvium along Red Creek
is underlain with deposits of the Citronelle formation, and clays and
sands of the Pascagoula and Graham Ferry formations. The county
has a relief of some 290 feet, between 70 and 360 feet, the lowest
elevation being along the flanks of Black and Red Creeks at the
eastern edge of the county. The highest elevations are along the
crests of the Citronelle ridges north of Wiggins and in the north-
western corner of the county.

GROUND-WATER SUPPLIES

The ground-water resources of Stone County are practically un-
developed. Electrical logs of oil prospects wells which are known
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throughout the county show that thick and extensive water-bearing
sands and gravels of the Pascagoula and Hattiesburg formations and,
to a minor extent, of the Catahoula sandstone, underlie the county. The
largest supply in the county is at Wiggins where average daily pro-
duction from sandy gravel or gravelly sand in the lower part of the

Citronelle formation is 230,000 gallons a day. Flowing wells are

Figure 21.—An old well whose jetting water from sands of the Graham Ferry
formation has scoured out an extensive pit, Hancock County. Photograph by
H. D. Padgett, Jr.

obtained along the lowlands adjacent to Red Creek, and a few other
wells scattered throughout the county obtain water from this for-

mation.

The quality of water from wells in Stone County was already
determined (Table 10). Dissolved solids are low and the water

appears suitable for most purposes.
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WASTE OF GROUND WATER

A substantial part of the water from flowing artesian wells in
the coastal area is wasted. The most common and most apparent
waste is at the well tops; it includes the practice of allowing wells
to discharge freely into ditches or swamps (Figures 20, 21), of failing
to repair wells leaking profusely but still retaining sufficient pressure
to transmit the water through short distributary pipes, and of mu-

Figure 22.—A well drilled in 1944 and equipped for continuous flow—a wasteful
practice for the well should have been completed with the correct screen,

Hancock County.

nicipalities allowing continuous flow into surface storage with inter-
mittent pumping into elevated storage or water mains. Many wells
are constructed with a continuous discharge outlet (Figure 22), a
necessity in a well improperly constructed where sand is likely to
accumulate in the casing. However, a well that is properly con-
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structed and completed with the correct screen does not need a
“bleeder,” and the water may be turned on or off at will.

Other more obscure wasteful practices include the improper
setting of screens in more than one sand, thereby dissipating the
water pressure of a sand into a sand under lower pressure, especially
harmful where the sand with the higher pressure contains harmful
quantities of brackish water; and selling of water by municipalities
at flat rates without metering, so that consumers feel no obligation to

Figure 23.—A flowing well (Harrison 172) uncapped to measure yield and tem-
perature on the pier at Gulfport, Harrison County. The water comes from the
sands of the Graham Ferry formation.

conserve water. Much of the ground-water waste has resulted from
a former belief that the supply is inexhaustible, an assumption now
generally discredited, because the decline of water levels, particularly
in the Graham Ferry formation, has been sufficient to prevent flow
through water heaters and outlets several feet above the land surface.
Indeed, wells have ceased flowing at the land surface in some areas.

Inasmuch as discharge from each well lowers the natural
artesian pressure around the well, conservation of flow also maintains
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the pressure. As the number of wells increases in the coastal area
the pressure declines, until it is able to raise the water only to the
land surface (provided no pumps are used) thereby diminishing
waste.

SALT-WATER ENCROACHMENT

Although yields from flowing wells have declined as a result
of pressure decrease, water levels have not dropped to depths com-
parable to the limit of lift of the modern deep well pump. Conse-
quently the limiting factor of ground-water development in the
coastal area of Mississippi is the danger of salt-water encroachment.

The danger of salt-water encroachment and destruction of the
fresh-water supply are present in the sands along the Mississippi
Gulf Coast. Salt water may enter a water-bearing sand either from
the Gulf or from beds containing brines of diverse origin—the so-
called connate waters which underlie the area. A measure of the
amount of mixture from either source is the change in chloride
content as shown by repeated' analyses (Tables 11, 12). The deter-
mination of source is more difficult because of chemical changes in
the fresh water involving base-exchange and other relations with
the minerals in contact with the water. Present sea water contains
about five times as much magnesium as calcium (only the concen-
tration of salts in sea water changes from place to place), whereas
waters, long-trapped or long-moving through sediments, are likely
to contain more calcium than magnesium, which is the condition of
the water analyzed from the coastal area (Tables 5-10).

The relations, where fresh water abuts against sea water, are
well established, the fresh water resting on the sea water without
much diffusion because of the greater specific gravity of the sea
water. Where the average specific gravity of sea water is 1.025, a
column of 41 feet of fresh water is needed to balance a column of 40
feet of sea water. Thus for each fluctuation in fresh-water head
of 1 foot, there is a vertical change of about 40 feet in the fresh-water
and sea-water contact. Fortunately this change is usually trans-
mitted slowly because of friction head loss between the point of
fresh-water discharge and the salt-water contact. The original
fresh-water head in the sands of the Pascagoula and Graham Ferry
formations along the coast was 80 to 100 feet above mean sea level,
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sufficient to keep the salt-water contact in the sands at 3,200 to
4,000 feet beneath the sea. The pressure-indicating surface is now
about 15 feet above datum at Gulfport; the immediate inference is,
therefore, that the salt-water contact should be at a depth of 600
feet. Because there is no evidence of salt-water intrusion beneath
Gulfport in the wells at depths of 1,200 feet, it would appear that
there is no hydrologic connection to the Gulf from sand of the
Pascagoula formation at that place, or the connection is at a suf-
ficiently shallow depth to cause discharge into the Gulf as submarine
springs or salvaged discharge, or the distance to the contact is so
great that insufficient time has elapsed for the salt water to reach -
Gulfport near the Chandeleur Islands. The shallow floor south of
Ship Island and adjacent to it is covered with a mixture of mud and
sand; and gray and white sand and shells extend over a large area
of shallow water eastward from about the longitude of Pascagoula.
Submarine exposures of aquifers would be limited to this area, and
the high pressures in wells on Horn Island imply that any substantial
submarine discharge would be many miles south of the Island. Thus,
in general it appears that direct Hydrologic connection to the deeper
aquifers along the coast is unlikely, although a gradient to the
southwest requires leakage, possibly through masses of water-sat-
urated mud, a movement not likely to be reversed because of the
mud and the distance to the required depths of salt water. The
pumpage of salt water from wells 155 feet deep at Moss Point seems
almost certainly a local condition where the tongue of gravel of the
Citronelle formation is hydrologically connected to salt water in the

Pascagoula River estuary.

The other source of salt water, from connate or long-trapped
brines, seems the more logical derivation of the high chlorides in the
deeper wells in Jackson County and in the sand of the Pascagoula
formation at Biloxi. The earliest analyses show substantial quanti-
ties of chloride, some of them larger than the most recent determina-
tions, and, in general, the chloride content is greater in the deeper
aquifers and decreases toward the west. Water containing appreci-
able chloride from a well in Pascagoula formation at Ocean
Springs (Jackson 41) differs, according to Margaret D. Foster,* from

a theoretical mixture of sea water and ground water considerably
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lower in chloride from the same stratigraphic position but updip at
Moss Point (Jackson 64). The greatest concentration of chloride
was 2,260 parts per million from an 1,800-foot well at Moss Point,

the deepest water well on the coast, which was reported by the
drillers in 1926 to yield warm salt water under a pressure of 35
pounds at the surface. The chloride content of other artesian aquifers
in the vicinity of Pascagoula and Moss Point varies considerably
from well to well. Samples of water from the deeper of two sands
in the upper part of the Pascagoula formation at depths of about
1,200 feet at Ocean Springs contained chloride ranging from 344 to
1,080 parts per million. The higher amount was obtained from a
sample collected during a late summer drought, the lower content of
chloride generally in the spring. It is believed that leaks in the
casings permit water from shallower aquifers to enter wells under
normal conditions, but during continued droughts the withdrawal
of large amounts of water from near-by wells so reduces local pres-
sure in the shallower aquifers that conditions are reversed. That
there is a hydrologic connection is indicated by an increase in
chloride content in near-by wells drilled to the shallowest sand of
the Pascagoula formation at depths of about 800 feet during periods
of heavy withdrawal. Thus the chloride content in a well in the
town of Ocean Springs (Jackson 7) increased from 76 to 146 parts
per million at the time of the drought. Measurements on other wells
to the uppermost Pascagoula aquifer show that the effect of leakage
was only local, because wells within 1/4 mile of the city well showed
no increase in chloride. Farther west at Biloxi, water from the Pasca-
goula formation contains as much as 395 parts per million of chloride,
but the quantity decreases rather abruptly to 151-170 parts per
million in the western outskirts of Biloxi. Still farther west it
decreases to less than 10 parts per million at the Edgewater Gulf
Hotel (Harrison 109) and at the wells in Gulfport (Table 12). The
distribution of chlorides is in keeping with the idea that the western

part of the area stood at a level considerably above the present
surface before Pamlico time and consequently aided the flushing of
the connate salt water from the aquifers.



TABLE 12
CHLORIDE CONTENT OF SAMPLES OF WATER FRoM WELLS IN HARRISON COUNTY
(PARTs PER MILLION)
ANALYZED BY U. S. GEOLOGICAL SURVEY, EXCEPT AS INDICATED

2 b

2

k> K

oo B kS 0
57 3% 5% 33 2%
< ) = R

Analysts: 63-68 (1944), 89, 114 (1944), 121 (1938), 125 (1938), 126, 143 (1937), 201-202 (1944), 203,
204, Mlssnssmpi State Chemical Laboratory, 123 128, MlSSlSSlppl Agr. Exper. Sta. Bull. s
p. 71, 1905; 160 (8.9), 161 (8.0), 162, Mississippi State Board of Health. The August 1944
determma.twns from wells 64-68 were made by the Post Engineer, U. S. Army, Keesler Field

All determinations from samples collected in 1919 and prior are from U. S. Geol. Survey
‘Water-Supply Paper 576, p. 199, 1928 03
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CONSERVATION OF GROUND WATER

The following ways are suggested to conserve artesian water

and to prevent excessive decline in pressure:

(1)
(2)

3)

(4)

(5)

Wells no longer used should be effectively capped or plugged.

Wells, seldom used but completely cased with screens against
the water sands, should be fitted with automatic closing taps;
and surface leaks should be stopped. Wells completed with slotted
pipe or incompletely cased should have the overflow reduced.

Several old wells which are defectively cased, and where water
rises on the outside of the casing, should be repaired. Probably
most of the defective casing is within 50 feet of ground level
and accordingly repair by any of the recognized methods should
not be exceedingly costly, although the wells known to penetrate
into the deeper sands where high chlorides have been measured,
should be sealed to prevent subsurface leakage into the fresh-
water sands.

Municipal water wells are generally properly finished and,
therefore, may be fitted with valves regulating the discharge into
surface reservoirs to supply the need. Some wells are fitted with
valves for partial closure but are allowed to flow openly because
of the belief that restriction will cause sanding of the well.
This is not true where a well is properly finished; but, where
there is some question about sanding, the well top may be re-
moved periodically and the well allowed to flush for a few hours.

Finally, outlets from municipal mains should be metered so that
a fair charge, based on actual consumption, can be assessed by
the municipal governments.
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DRILLERS LOGS OF WELLS IN THE COASTAL AREA
IN MISSISSIPPI

M. H. ALLMAN, 10 MILES SOUTHWEST OF LUCEDALE

George County 23*

Altitude: 152 feet Driller: Paul B. Kinch

Thick. Depth

Pascagoula formation feet feet
Clay, sandy 10 10
Clay, blue 90 100
Mud, red, and sand 20 120
Slush, red sandy 25 145
Mud, blue; slightly water bearing 10 155
Material resembling hair (peat?) 15 170
Wood or low grade of coal (lignite?) 20 190
Sand, black water-bearing 13 203

*U. S. Geol. Survey Water-Supply Paper 576, p. 171, 1928

R. L. KIRKLAND NAvAL STORE COMPANY

George County 30

Altitude: 80 feet Driller: Robert Davis
Thick. Depth
Stream alluvium feet feet
Surface sand 20 20
Pascagoula formation
Marl, blue 120 140 .
Sand, white 5 145

WALTER J. GREEN, 3 M1LEs NORTHEAST OF CLARENCE

George County 36*

Altitude: 39 feet Driller: Paul B. Kinch
' Thick. Depth
Stream alluvium feet feet
Sand, water-bearing 30 30
Pascagoula formation ‘ »
Clay, blue; thin layer of rock at base .. 60 90
Sand, water-bearing 3 93

*U. S. Geol. Survey Water-Supply Paper 576, p. 171, 1928
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EpHr1AM CuEevas, 1/4 MILE SOUTHEAST OF STANDARD PosT OFFICE

Hancock County la*
Altitude: 175 feet

Driller:
Thick. Depth

Citronelle formation feet
Sand, red 10
Sand, white 10
Clay, blue pipe 10

Gravel, water-bearing ...

“U. 8. Geol. Survey Water-Supply Paper 576, p. 186, 1928

JorpaN RIVER LUMBER COMPANY AT KILN

Hancock County 20*

Altitude: Driller: John A
Thick

Graham Ferry formation feet
Clay, yellow 55
Sand, gray .. . 6
Clay, yellow ... 24
Greensand 10
Clay, blue 9
Sand, water-bearing 26
Clay, blue 5
Sand, water-bearing .. 15
Mud, gray 10
Sand, water-bearing ... 30
Clay, hard blue ...... 10
Sand, water-bearing 40
Clay, blue 25
Sand and gravel, water-bearing 39
Clay, blue 21
Sand, water-bearing 25
Clay, hard blue 10
Sand, water-bearing 10
Clay, blue 16
Sand, water-bearing 30
Clay, hard blue 24
Sand, water-bearing 30
Clay, hard blue 25
Sand and gravel, water-bearing 65

*U. S. Geol. Survey Water-Supply Paper 576, p. 185, 1928

feet
10
20
30

. Sutter

. Depth
feet
55
61
85
95
104
130
135
150
160
190
200
240
265
304
325
350
360
370
386
416
440
470
495
560
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PEERLESS OYSTER CoMPANY, 1 MiLE NoRTH oF Bay St. Louils

Hancock County 32a*

Altitude: 0 feet Driller:

John A. Sutter

Thick. Depth
Recent deposits feet feet
Clay, blue sandy 10 10
Pamlico sand
Sand, white 50 60
Citronelle formation
Sand, yellow 35 95
Sand, white, and gravel 50 145
Graham Ferry formation
Clay, green 15 160
Sand, gray 60 220
Clay, green 130 350
Sand, gray 20 370
Clay, green 280 650
Sand, water-bearing 40 690
Clay, blue 128 818
Sand, water-bearing 79 897
*U. S. Geol. Survey Bull. 264, p. 87, 1904
M. PITCHER AT BAY ST. LOUIs
Hancock County 42a
Altitude: 15 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, yellow ... 10 10
Pamlico and Citronelle formations
Sand, white 110 120
Gravel 40 160
Graham Ferrry formation
Clay, hard green 190 350
Sand, gray 60 410
Clay, hard green 170 580
Sand, gray 60 640
Clay, green 305 945
Sand. water-bearing 1050

105
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CHARLES SANGER
Hancock County 42b

Altitude: 25 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, white 20 20
Sand, yellow 20 40
Citronelle formation ‘
Clay, hard sandy 35 75

Sand and gravel, contains pebbles of quartz, chert, and sandstone 107 182 -
Graham Ferry formation
Clay, hard green, contains pebbles probably from layer above.. 198 380

Sand, gray, probably glauconitic 140 520
Clay, green sandy 320 840
Sand, water-bearing 70 910

CI1TY oF Bay Srt. Louls
Hancock County 60a

Altitude: 20 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, yellow 10 10
Sand, white 10 20
Sand, brown 20 40
Citronelle formation
Clay, green-gray 50 90
Sand and gravel; pebbles are mostly chert 90 180
Graham Ferry formation
Clay, green 320 500
Sand, medium light-gray water-bearing 65 565
Clay, green-gray slightly sandy 240 805
Sand, coarse gray water-bearing 115 920

LoulsviLLE & NASHVILLE RAILROAD AT BAY ST. Louls

Hancock County 62a*

Altitude: 27 feet Driller: Frank Sutter

Thick. Depth

Recent, Pamlico, and Graham Ferry deposits feet feet
Clay, yellow 200 200
Clay, deep orange 30 230
Clay, blue 220 450
Sand, water-bearing 40 490
Clay, blue 260 750
Shell rock 1 751
Clay, blue 49 800
Sand, water-bearing 60 860

*Mississippi Agri. Exper. Sta. Bull. 89, p. 69, 1905
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F. LOEBER, 1/2 MIiLE WEST OF BAY ST. Louls PosT OFFICE

Hancock County 62b*

Altitude: Driller: Charles Sanger
Thick. Depth
Pamlico and Citronelle formations feet feet
Not reported 17 117
Sand, white, and some gravel near top 56 173
Graham Ferry formation
Clay, blue, with a seam of red clay near top ... 89 262
Greensand 1 263
Clay, blue 117 380
Sand 1 381
Not reported 149 530
Sand, fine 8 538
Clay, blue 118 656
Sand, water-bearing 13 669

=U. S. Geol. Survey Water-Supply Paper 576, p. 183, 1928

CHARLES SANGER, 1/4 MILE WEST oF Bay ST. Louis Post OFFICE

Hancock County 62c*

Altitude: Driller: Charles Sanger
Thick. Depth
Pamlico and Citronelle formations feet feet
Not reported 279 279
Graham Ferry formation
Clay, blue 23 302
Sand 9 311
Clay, blue 23 334
Greensand 19 353
Clay, blue 8 361
Sand, gray water-bearing 23 384

*U. S. Geol. Survey Water-Supply Paper 576, p. 184, 1928
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A. METRANGER, 1,500 FEET WEST OF WAVELAND PosT OFFICE

Hancock County 67a*

Altitude: Driller: Charles Sanger
Thick. Depth

Recent, Pamlico, Citronelle, and Graham Ferry deposits feet feet
Not reported 245 245
Sand 1 246
Not reported 17 263
Sand 1 264
Not reported 6 270
Clay (?) 93 363
Sand 16 379
Clay 40 419
Sand, water-bearing ‘19 438

*U. S. Geol. Survey Water-Supply Paper 576, p. 184, 1928

PauL CoNRAD, 11/2 MiLes WEST OF WAVELAND Post OFFICE
Hancock County 69a*
Altitude: 204 feet Driller: Charles Sanger
Thick. Depth

Recent and Pamlico deposits feet feet
Not reported 75 75
Sand 27 102

Citronelle formation
Clay, white 33 135
Sand, white 127 262

Graham Ferry formation
Clay, hard yellow 29 291
Sand 5 296
Clay, blue 2 298
Greensand 27 325
Clay, blue 47 372
Sand, gray 14 386
Clay, blue 26 412
Sand, water-bearing 20 432

*U. S. Geol. Survey Water-Supply Paper 576, p. 185, 1928
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LoOUISVILLE & NASHVILLE RAILROAD AT LAKESHORE

Hancock County 86

Altitude: 104 feet Driller:
Thick. Depth
Recent and Pamlico deposits feet feet
Clay, mottled blue 22 22
Sand, brown 18 40
Sand, fine, and mud 60 100
Sand, white ... 15 115
Clay, soft blue 80 195
Sand and Clay 50 245
Citronelle formation
Clay, hard blue 50 295
Sand, gray, and gravel, water-bearing 110 405
Graham Ferry formation
Clay, hard blue i 145 550
Greensand, fine water-bearing 55 605
Sand and Clay : 105 710
Clay, very hard blue 62 772
Sand, gray, and gravel, water-bearing 63 835

CHARLES L. HOPKINS

Hancock County 87

Altitude: 10 feet Driller: John A. Sutter
Thick. Dépth
Recent and Pamlico deposits feet feet
Clay, hard yellow 15 15 °
Sand, white 15 30
Sand, brown 20 50
Sand, gray fine 20 70
Citronelle formation
Mud, black, and shells 25 95
Sand, white, and gravel 95 190
Graham Ferry formation
Clay, hard green 160 350
Sand, gray 150 500
Clay, green 65 565
Sand, gray 18 583
Clay, green 117 700

Sand % 75
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CHARLES SANGER

Hancock County 88

Altitude: Driller:

Thick. Depth

Recent and Pamlico deposits feet feet
Not reported 40 40
Sand, fine gray 40 80
Sand, fine clayey, with fragments of shells 20 100
Sand, fine clayey 85 185
Sand, light-gray 35 220
Sand, pink, and wood fragments; contains fossils ... 20 240
Sand, gray, and wood fragments; contains fossils ... — 20 260
Sand, fine gray micaceous; contains fossils 10 270
Not reported 18 288
Sand, white, and shells ... 19 307
Not reported 24 331

CiviLIAN CONSERVATION Corps F-10

Harrison County 1

Altitude: 220 feet Driller: Fred Sutter
Thick. Depth
Citronelle formation feet feet
Sand, yellow, and clay 110 110
Sand, white 20 130
Graham Ferry formation
Clay 180 310
Sand, hard 30 340
Pascagoula (?) formation
Clay, blue 139 479
Sand 40 519

CrviLiaAN CONSERVATION Corps F-10

Harrison County la

Altitude: Driller: Fred Sutter
Thick. Depth
Graham Ferry formation feet feet
Clay, yellow 18 18
Sand and gravel 60 8
Clay, blue 248 326
Sand _ 23 349
Pascagoula (?) formation
Clay, blue 155 504

Sand and gravel 7% 579
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HowisoN LuMBER COMPANY AT HOWISON

Harrison County 1b*
Altitude: 178 feet

Graham Ferry formation

Driller: Frank Sutter

Thick. Depth
feet feet
100 100

Clay, red
Sand, white

100 200

Graham Ferry and Pascagoula formations

Clay, blue

1200 1400

Sand, water-bearing

*Mississippi Agr. Exper. Sta. Bull. 89, p. 77, 1905

Harrison County 3a
Altitude: 105 feet

Citronelle formation
Clay, sandy

80 1480

U. S. NavaL Derot 4

Layne Central Company

Thick. Depth

Graham Ferry formation

Clay, tough

Sand, water-bearing

Harrison County 7
Altitude:

Citronelle formation

feet feet
45 45
130 175
73 248

U. S. FOREST SERVICE

Driller: Fred Sutter

Clay, yellow

Sand, yellow, mixed with red mud

Harrison County 8
Altitude:

Citronelle formation

Thick. Depth
feet feet
15 15
95 110

SUcCESs (SAUCIER) SCHOOL

Driller: Fred Sutter

Clay, yellow

Sand, yellow, mixed with red mud

Thick. Depth
feet feet
17 17
87 104
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Epwarp HiNEs LuMBER COMPANY TURPENTINE STILL

Harrison County 1la
Altitude:

Driller:
Thick. Depth

Graham Ferry frormation feet feet
Clay, yellow ... 20 20
Clay, blue 20 40
Sand, white, and gravel 20 60
Clay, blue 140 200
Greensand, water-bearing ... 30 230

Pascagoula formation
Clay, hard blue ... ... 170 400
Sand, water-bearing ... 20 420
Clay, hard blue ... 110 530
Greensand, fine water-bearing 30 560
Clay, hard blue ... 20 580
Sand and gravel, water-bearing 31 611

ILLiNOIS CENTRAL RAILROAD AT WORTHAM
Harrison County 13*
Altitude: 49 feet Driller: John A. Sutter
Thick. Depth

Graham Ferry formation feet feet

Sand, silty yellow compact; contains mixture of very fine to

medium coarse quartz grains 20 20
Sand, loose white medium-grained ... 10 30
Sand, soft yellow very fine; contains a mixture of medium coarse

BaAINS e 80 110
Sand, loose gray fine water-bearing; flows ... 10 120
Sand, very fine gray, or silt; contains a mixture of medium

coarse grains; slightly indurated ... .. ... . __ 10 130
Sand, loose gray fine water-bearing; flows 25 155
Sand or silt, compact green-gray argillaceous very fine ... 90 245
Sand, loose gray medium-grained; contains scattered black

grains and fragments of brown lignite; gray and black peb-

bles of subangular chert up to 1/2 inch in length and several

smaller pebbles of quartz ... ' 30 275

Pascagoula formation
Clay, compact green-gray; contains fine sand ... 225 500
Sand, loose gray; contains scattered black grains; water-bear-

ing; flows 90 590

*U. S. Geol. Survey Water-Supply Paper 576, p. 194, 1928
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GUNDLACH TOWER

Harrison County 14

Altitude: 178 feet Driller: V. C. Mickle, National Park Service
Thick. Depth |
Citronelle formation feet feet
Clay, red sandy 23 23
Sand 32 55
Graham Ferry formation
Clay, red 13 68
Clay, red and yellow 17 85
Sand 14 99
Clay, red 14 113
Sand 10 123
Clay, red 17 140
Clay, sandy yellow 73 213
Clay, blue 24 237
Sand, very fine water-bearing .. 17 254
Cherty gravel mixed with blue-green clay 6 260
Pascagoula formation
Clay, blue-green, mixed with very fine sand 20 280
Silt, light-green, trace of mica 10 290
Clay, green, small quantity of very fine quartz sand . 20 310
Silt, light-green 20 330
Clay, light-green, small quantity of very fine sand ... 10 340
Clay, light-green 10 350
Clay, blue-green 10 360
Clay, blue-green, a few brown stains 50 410
Clay, blue-green, and medium sand 10 420
Clay, blue-green, and fine gravel 20 440
Sand, water-bearing 65 505
Clay, blue 35 540

MRgs. L. P. RrrcHIE AT WORTHAM

Harrison County 15a

Altitude: » Driller: Fred Sutter
Thick. Depth
Citronelle formation feet feet
Sand, surface 8 8
Graham Ferry formation
Sand and mud 41 49
Clay, blue 249 298
Sand 40 338
Pascagoula formation
Clay, blue 134 472

Sand and gravel 52 524
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U. S. BUREAU OF FISHERIES

Harrison County 19

Altitude: 48 feet Driller: Fred Sutter

Thick. Depth

Graham Ferry formation feet feet
Mud 7 7
Sand and mud 67 74
Clay, blue 267 341
Sand 61 402

U. S. ARMY ON RIFLE RANGE -

Harrison County 2la

Altitude: Driller: Lane Central Company
Thick. Depth
Citronelle (?) formation feet feet
Clay, red sandy 16 16
Clay and thin strata of sand 52 68
Graham Ferry formation
Clay, blue 10 78
Soapstone 46 124
Sand, fine 44 168
Sandstone .. 15 183
Sand, coarse 32 215
Sand and clay ... N 10 225
Shale, hard sandy 138 363
Sand, fine 5 368
Shale, hard ' 46 414
Shale 46 460
Sand, coarse 45 505

GuLF Coast LuMBER COMPANY AT LYMAN

Harrison County 23a*

Altitude: 96 feet Driller:

Thick. Depth

Graham Ferry formation feet feet
Clay, yellow 40 40
Clay, red 20 60
Clay, blue 240 300
Sand, water-bearing 30 330
Clay, blue 45 375
Sand and gravel, water-bearing 50 425
Clay 55 480

*Mississippi Agr. Exper. Sta. Bull. 89, p. 76, 1905
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Harrison County 31
Altitude: 54.8 feet

J. W. Havens AT NUGENT

Driller: Fred Sutter

Thick. Depth
Low terrace deposits feet feet
Sand, soft, and clay 15 15
Graham Ferry formation
Clay, blue 434 449
Sand ... 77 526

Harrison County 42
Altitude:

BEN RICHARDS AT LORRAINE

Driller: John A. Sutter

Thick. Depth

Stream alluvium feet feet
Sand, surface 7 7

Graham Ferry formation
Sand and mud 71 78
Clay, blue 218 296
Sand 53 349
Clay, blue 112 461
Sand and gravel 60 521

Harrison County 61
Altitude:

Recent debris
Shells

SOUTHERN SHELLFISH COMPANY

Driller: Fred Sutter

Citronelle formation

Sand and mud

Graham Ferry and Pascagoula formations

Clay, blue
Sand and gravel

Thick. Depth
feet feet
25 25
55 80
725 805
60 865
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KEESLER FIELD 1

Harrison County 64

Altitude: 20.45 feet Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, surface 8 8
Graham Ferry formation
Clay, SANAY e 70 78
Clay 10 88
Shale, sandy, and shells 68 156
Sand, fine 55 211
Shale, gummy ... 180 391
Sand, fine, and shale .. 60 451
Shale ... 78 529
Clay, sandy ... 60 589
Sand 35 624

KEESLER FIELD 4

Harrison County 65

Altitude: 18.59 feet Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet
Top sand 20 20
Graham Ferry formation
Gumbo and shells : 41 61
Clay 65 126
Clay and sand 335 461
Clay, gumbo, and sand 115 576
Sand, fine 20 596
Sand 40 636

KEESLER FIELD 3

Harrison County 66

Altitude: 21.60 feet Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet
Top sand 17 17
Graham Ferry formation
Clay, gumbo, and shells 35 52
Clay and thin strata of sand 155 207
Gumbo, tough ... 15 222
Clay and sand ... 265 487
(03 £ 80 567
Sand, fine ... 45 612

Sand, good ... .. ... 34 646
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KEESLER FIELD 2

Harrison County 67

MISSISSIPPI STATE GEOLOGICAL SURVEY

Depth
feet
20

70
560
590
610

Altitude: 21.59 feet Driller: Layne Central Company
Thick.
Recent and Pamlico deposits feet
Top sand 20
Graham Ferry formation
Gumbo and shells 50
Sand and clay 490
Sand, fine 30
Sand, fair 20
Sand 30

KEESLER FIELD §

Harrison County 68

640

Depth
feet
16

61
17
186
196
566

Altitude: 22.46 feet Driller: Layne Central Company
Thick.
Recent and Pamlico deposits feet
Top sand 16
Graham Ferrry formation
Gumbo 45
Clay and thin strata of sand 110
Gumbo 15
Sand 10
Clay and sand 370
Sand 57

GULFPORT FIELD 4-A

Harrison County 81

623

. Depth
feet
10

34

64
100
132
141
155
164
168
181
191
204

Altitude: 18.04 feet Driller: Carloss Well Supply Company
Thick.
Pamlico sand feet
Loam, sandy 10
Graham Ferrry formation
Clay, sandy 24
Sand and sandy clay 30
Gumbo, blue 36
Shale, sandy 32
Gumbo, blue 9
Shale, sandy 14
Gumbo 9
Shale, sandy 4
Sand 13
Shale, hard 10
Sand 13
Shale, sandy 15

219
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Sand, hard, contains fairly abundant microcline, orthoclase,
sanidine, and a few grains of calcic plagioclase; pyrite, mag-
netite, and epidote are found throughout the sample; the
depth interval of 220 to 240 feet contains clear kyanite, zircon,
garnet, tourmaline, hornblende, white and gray opaque min-
erals, colored zircon, and scarce ceylonite?; 241 to 264 feet
contains clear zircon, light-colored opaque minerals, kyanite,
staurolite, pink garnet, hornblende, rutile, tourmaline, and
colored zircon; 261 to 284 feet contains colored zircon, kyanite,
light-colored opaque minerals, staurolite, rutile, siderite, pink
garnet and scarce hornblende; 285 to 306 feet contains light-
colored opaque minerals, clear zircon, staurolite, kyanite,

pink garnet, tourmaline, colored zircon, rutile, and siderite .__.. 87 306
Shale, hard 1 307
Shale and thin strata of sand 22 329
Sand 6 335
Shale, hard 27 362
Shale, sandy 7 369
Shale, hard ) 29 398

Sand, fair, contains magnetite, pyrite, clear zircon, epidote, col-
ored zircon, kyanite, pink garnet, tourmaline, staurolite, ru-

tile, hornblende, and ceylonite (?) 24 422
Shale, sandy 9 431
Gumbo, tough 14 445
Shale, hard 54 499
Sand, fine hard 12 511
Sand, medium fine 16 527
Shale, hard 41 568

Sand, medium gray water-bearing; contains abundant micro-
cline, several grains of orthoclase and sanidine, oligoclase-
andesine and albite, magnetite, epidote, pyrite, clear zircon,
hornblende, kyanite, light-colored opaque minerals, garnet,
colored zircon, tourmaline, and staurolite ... ... 90 658

GurFrort FIELD 4

Harrison County 82

Altitude: 14.40 feet Driller: Carloss Well Supply Company
Thick. Depth
Pamlico sand feet feet
Top sand and yellow clay 10 10
Graham Ferry formation
Clay, blue 14 24
Sand and clay, mixed 13 37
Sand, water-bearing 23 60
Shale, blue 92 152
Shale, sandy 38 190
Sand 50 240

Shale, sandy 70 310
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Shale, hard sandy .. 81 391
Sand, fair 22 413
Clay, blue 8 421
Sand, fair blue 14 435
Shale, hard blue 20 455
Sand, medium 23 478
Gumbo, blue, or clay 24 502
Sand, fine '8 510
Sand, coarse 9 519
Shale, hard gummy 41 560
Sand, coarse water-bearing 98 658
Clay, blue } 3 661

GULFPORT FIELD 3

Harrison County 83

Altitude: 14.4 feet Driller: Carloss Well Supply Company
Thick. Depth
Pamlico sand feet feet
Topsoil 10 10
Graham Ferry formation
Sand and shale 104 114

Sand, coarse; quartz and chalcedony, magnetite, limonite, kya-
nite, staurolite, rutile, clear zircon, tourmaline, gray opaque

grains, epidote 44 158
Sand and shale 92 250
Shale, sandy 92 342
Sand and clay 22 364

Sand, “hard packed;” quartz, chalcedony, microcline, ortho-
clase, oligoclase-andesine, magnetite, pyrite, kyanite, epidote,
clear zircon, pink garnet, staurolite, muscovite, hornblende,

pink zircon, rutile; feldspars scarce 24 388
Shale, hard 23 411
Gumbo 18 429
Sand 5 434
Shale, hard 23 457
Shale 15 472
Gumbo 8 480
Shale, hard 18 498
Shale and gumbo 44 542
Sand, hard shaly 11 553
Greensand 8 561

Sand, water-bearing; quartz, chalcedony, microcline, ortho-

clase, sanidine, magnetite, pyrite, siderite, gray opaque grains,

epidote, kyanite, zircon, tourmaline, hornblende, garnet, ru-

tile, staurolite, muscovite, ceylonite (?) 95 656
Shale 12 668
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GULFPORT FIELD 2

Harrison County 84

Altitude: 17.13 feet Driller: Carloss Well Supply Company
Thick. Depth
Pamlico sand feet feet
Topsoil 20 20
Graham Ferry formation
Gumbo 15 35
Sand, water-bearing ... 30 65
Clay, blue ... 10 5
Gumbo . ... 25 100
Sand, water-bearing ... 20 120
Gumbo ... e 6 126
Sand, water-bearing ... ... 14 140
Shale, sandy 8 148
SaANA . 7 155
Gumbo 10 165
Shale, sandy 5 170
Gumbo ... 15 185
Sand R 10 195
Shale, sandy 68 263
Sand 20 283
Gumbo . 27 310
Shale, hard 18 328
Shale, sandy 5 333
Shale, hard sandy ... 20 353
Shale, sticky ... 12 365
Shale, hard sandy ... 15 380
Shale, hard 20 400
Shale, sticky ... ... 23 423
Shale, hard ... 32 455
Sand ..o 5 460
Shale, hard . 25 485
Sand 15 500
Shale, sandy 29 529
Gumbo ..o 21 550
Sand, fine 10 560
Sand, water-bearing .. 90 650

Shale, sandy 10 660
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GuLFPoRT FIELD 1

Harrison County 85

Altitude: 22.14 feet Driller: Carloss Well Supply Company
Thick. Depth
Pamlico sand feet feet
Loam, sandy 10 10
Graham Ferry formation
Gumbo 80 90
Sand 63 153
Shale, blue 25 178
Marl, sandy 88 266
Gumbo 10 276
Shale, sandy 279 555
Sand 104 659
Shale, sandy 19 678
Sand, water-bearing 28 706
Gumbo 84 790

HARRISON AND DEDEAUX

Harrison County 86

Altitude: 714 feet Driller: John A. Sutter
Thick. Depth
Graham Ferry formation feet feet
Sand and mud 69 69
Clay, blue 405 474
Sand 55 529
ROBERT S. NEWMAN
Harrison County 88
Altitude: 34 feet Driller: Fred Sutter
Thick. Depth
" Graham Ferry formation feet feet
Clay, blue 300 300
Clay and sand, mixed 176 476
Sand and gravel 72 548
GuLF CoasT MILITARY ACADEMY
Harrison County 101
Altitude: 21.84 feet Driller: Fred Sutter
Thick. Depth
Pamlico, Citronelle (?), and Graham Ferry formations feet feet
Sand and mud 75 7%
Clay 423 498
Sand 50 548
Clay 277 825
Sand and gravel 75 900
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City oF BirLoxi AT FIRST AVENUE AND FATHER RYAN STREET

Harrison County 115

Altitude: 31.76 feet Driller: C. M. Journey Company
Thick. Depth
Recent, Pamlico, and Graham Ferry deposits feet feet

Sand; quartz, abundant orthoclase (including sanidine) and mi-
crocline, and only a few grains of oligoclase-andesine; mag-
netite, kyanite, staurolite, limonite, leucoxene, zircon, tourma-
line, rutile, green hornblende, epidote, pyrite, muscovite,

sphene, a few grains of siderite, and pink garnet ... . .. 159 159
Shale, sandy 151 310
Shale 24 334

Sand; quartz, abundant orthoclase (including sanidine) and

microcline, and only a few grains of oligoclase-andesine; mag-

netite, pyrite, kyanite, zircon, epidote, staurolite, hornblende,

rutile, sphene, pink garnet, leucoxene, tourmaline, muscovite,

biotite, and green mica 10 344
Gumbo 60 404
Sand; quartz, abundant orthoclase (including sanidine) and mi-

crocline; several grains of oligoclase-andesine; heavy min-

erals same as in above sand 41 445
Gumbo 23 468
Shale and gumbo 22 490
Gumbo 67 557

Sand; quartz, abundant orthoclase (including sanidine) and
microcline, several grains of oligoclase-andesine, somewhat
more abundant than in above sands; magnetite, siderite, py-
rite, epidote, kyanite, zircon, staurolite, sphene, hornblende,
pink garnet, rutile, leucoxene, tourmaline, muscovite, biotite,

and green mica 13¢ 691
Sand and gumbo 18 1709
Gumbo 23 732

Sand; quartz, abundant orthoclase (including sanidine) and

microcline, numerous grains of oligoclase-andesine, a few

grains of albite, magnetite, pyrite, siderite, kyanite, zircon,

epidote, serrated hornblende, sphene, leucoxene, tourmaline,

pink garnet, staurolite, rutile, muscovite, green mica, biotite .. 86 818

Pascagoula formation

Gumbo 101 919
Sand; 0.6 foot rock at 943.5 feet; quartz, orthoclase and micro-

cline; only a few grains of oligoclase-andesine; magnetite, side-

rite, pyrite, serrated hornblende, zircon, kyanite, staurolite,

pink garnet, tourmaline, leucoxene, muscovite, and sphene ... 66 985
Gumbo - 32 1017
Shale, sandy 85 1102
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Sand; quartz, orthoclase and microcline; only a few grains of
oligoclase-andesine; siderite, pyrite, magnetite, small amount
of serrated hornblende in upper part, epidote, kyanite, zircon,
pink garnet, leucoxene, staurolite, tourmaline, sphene, musco-
vite, biotite, green mica, rutile; serrated hornblende increases
in quantity toward the base, one half of the heavy minerals
in the samples from 1160 to 1180 feet being serrated hornblende 124 1226

Gumbo

1

Harrison County 119
Altitude: 22.75 feet

City OF BILoxI

Driller:

1227

Layne Central Company

Thick. Depth

Recent and Pamlico deposits feet
Sand, coarse 38

Graham Ferry formation
Gumbo 47
Shale, sandy 30
Sand 46
Shale, sandy ... 106
Gumbo, tough 58
Sand, fine 25
Gumbo, tough 78
Sand 42
Gumbo, tough 80
Sand, water-bearing 120
Gumbo, tough 67
Sand, water-bearing 88

Pascagoula formation
Gumbo, tough 25
Shale, sandy 50
Sand, water-bearing 101
Gumbo, tough 55
Shale, sandy 58
Sand, water-bearing . 68
Gumbo, tough ... 60
Shale, sandy packed 38

Crry oF BiLoxI
Harrison County 121
Altitude: 20.57 feet Driller: G. A.
Thick.

Recent deposits feet
Muck 3

Pamlico sand
Sand, brown 9
Sand, coarse gray 33

feet
38

85
115
161
267
325
350
428
470
550
670
737
825

850
900

-1001

1056
1114
1182
1242
1280

Hesse
Depth
feet
3

12
45
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Graham Ferry formation

Gumbo 17 62
Sand, fine gray 22 84
Gumbo, blue 6 90
Sand, fine yellow 20 110
Gumbo, blue 16 126
Sand, gray 14 140
Shale 45 185
Gumbo, blue 8 193
Shale, sandy 33 226
Gumbo, blue 14 240
Shale 30 270
Gumbo, cream colored 20 290
Sand, water-bearing 14 304
Gumbo, blue 31 335
Shale, sandy 17 352
Gumbo, blue ... ... 6 358
Sand, gray packed 12 370
Gumbo, blue - 23 393
Sand, packed 8 401
Gumbo, blue .. 59 460
Sand, shale, and gumbo, alternating strata 40 500
Gumbo, blue 7 507
Quicksand 8 515
Rock, sandy 1 516
Shale, sandy 20 536
Gumbo, soft ... 24 560
Sand, water-bearing 10 570
Gravel 8 578
Gumbo, tough blue 26 604
Sand, water-bearing 38 642
Gumbo, blue 14 656
Sand, water-bearing, and thin strata of sand rock ... 79 735
Gumbo, blue 7T 742
Rock, sand, in thin strata 33 1775
Pascagoula formation
Gumbo 28 803
Gypsum 15 818
Lime rock 3 821
Gumbo, chocolate colored 18 839
Sand, water-bearing 7 916
Gumbo, blue 5 921
Sand and thin strata of lime rock 53 974
Shale, sandy 18 992
Gumbo, blue 5 997
Sand, gray 40 1037
Shale, sandy 7 1044
Sand rock containing nodules of flint 7 1051

Gumbo, tough blue 37 1088
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Shale 8 1096
Shale, sandy blue 5 1101
Sand, water-bearing 98 1199
Gravel 18 1217
Gumbo, tough blue 2 1219

DEJEAN Packing COMPANY

Harrison County 135

Altitude: ' Driller: Fred Sutter
Thick. Depth
Recent, Pamlico, and Graham Ferry deposits feet feet
Sand and mud 148 148
Graham Ferry formation
Clay, blue 546 694
Sand 35 729
Pascagoula (?) formation .
Clay 155 884
Sand 36 920
Clay 10 930
Sand and gravel 74 1004

R. K. MuLNIx ON DEER ISLAND

Harrison County 136*

Altitude: Driller: C. B. Costanera
Thick. Depth
feet feet
Not reported 350 350
Graham Ferry formation
Sand 36 386
Clay (?) 50 436
Sand : 52 488
Clay (?) 185 673
Sand 27 700
Pascagoula (?) formation
Clay () 145 7145
Sand 195 734
Shale, hard 20 754
Sandstone 0.5 7545
Mud, soft, and sand 11.8 766.3
Sand, water-bearing; strainer placed opposite the lower 40 feet )
of sand .80 8463

*U. S. Geol. Survey Water-Supply Paper 576, p. 231, 1928
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ANCHOR ToURIST COURT

Harrison County 141

Altitude: 20 feet Driller: Sutter Well Works
Thick. Depth
Recent, Pamlico, and Citronelle (?) deposits feet feet
Sand and mud 80 80
Graham Ferry formation
Clay 480 560
Sand 65 625
Clay 126 751
Sand and gravel 82 833

U. S. VETERANS HoOSPITAL

Harrison County 144

Altitude: 20.6 feet Driller: John A. Sutter
Thick. Depth
Recent, Pamlico, and Citronelle deposits feet feet
Sand and mud 78 8
Graham Ferry formation
Clay, blue 220 298
Sand 40 338
Clay, blue 138 476
Sand 45 521
Clay, blue 279 800
Sand and gravel 98 898

C1tY OF GULFPORT

Harrison County 147

Altitude: 27.54 feet Driller: Layne Central Company
Thick. Depth
Recent, Pamlico, and Citronelle (?) deposits feet feet
Sand 52 52
Graham Ferry formation
Clay 18 70
Shale 76 146
Sand 28 174
Shale and clay 27 201
Clay 42 243
Sand 18 261
Shale, sandy 54 315
Gumbo 283 598
Sand 19 617
Gumbo 93 1710
Sand, salt and pepper appearance 38 748
Shale, sandy 22 770

Gumbo - 26 796
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Sand

Gumbo

Sand, blue

City OF GULFPORT

Harrison County 150*
Altitude: 12.53 feet

Recent, Pamlico, and Citronelle (?) deposits
Sand, yellow

Graham Ferry formation
Clay, blue

Sand, white

Clay, white

Sand, gray

Clay, blue
Sand, gray

Clay

Sand, white
Clay, white

Sand, gray

Clay, white

Sand, fine

Clay, blue
Sand, gray

Clay, gray

Sand, gray

Clay

Sand

Clay, hard

Sand

Clay, hard, and sand
Clay, hard blue

Sand, fine blue; water-bearing (?)

Pascagoula (?) formation
Clay, blue

Not reported but includes principal water-bearing bed ...

*U. S. Geol. Survey Water-Supply Paper 576, p. 192, 1928

CitYy OF GULFPORT

Harrison County 151
Altitude: 25.41 feet

Recent and Pamlico deposits
Beach sand, fresh-water-bearing

Driller:

Citronelle (?) formation
Sand and coarse gravel

16 812
54 866
92 958

Driller: Brown Deep Well Company
Thick. Depth

feet feet
59 59
6 65
50 115
27 142
68 210
45 255
100 355
125 480
12 492
104 596
21 617
83 700
25 725
3 1728
7T 1735
5 1740
25 765
7T 772
28 800
10 810
35 845
10 855
15 870
74 944
3 947
226 1173
G. A. Hesse
Thick. Depth
feet feet
30 30
18 48
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Graham Ferry formation

Sand, lead colored 12 60
Clay, yellow 15 75
Sand, gray packed 21 96
Gumbo, blue 9 105
Sandstone, soft : 15 120
Clay and thin strata of sand 25 145
Sand, gray packed 35 180
Sand, packed, and clay 15 195
Sand, coarse-grained red water-bearing 35 230
Gumbo, blue ... 32 262
Shale, sandy 18 280
Sand and shale, alternating strata 15 295
Gumbo, blue 25 320
Shale, gray 25 345
Sand, very hard; contains a little iron 15 360
Gumbo, blue 20 380
Shale, blue 22 402
Gumbo, blue ... 13 415
Sand and gumbo, alternating strata 28 443
Gumbo, blue 6 449
Gumbo and gray sand 10 459
Gravel, contains abundant flint 24 483
Gumbo, blue ... 20 503
Gumbo and thin strata of sand ... 10 513
Shale, sandy 19 532
Gumbo, blue 20 552
Gumbo, sandy 20 572
Rock, hard sandy 1 573
Shale, sandy . 6 579
Gumbo and sand in alternate layers about 1 foot thick ... 16 595
Gypsum . 35 630
Gumbo, chocolate-colored 10 640
Shale, brown .. 3 643
Gumbo, blue, and gray sand, in alternate strata ... 13 656
Gumbo, blue . 29 685
Sand, gray 10 695
Gumbo, tough blue 8 703
Sand, water-bearing 99 802
Pascagoula (?) formation
Gumbo, blue 18 820
Shale, gray sandy 35 855
Gumbo, lead-colored 4 859
Shale, sandy 2 861
Sand, gray, contains shell fossils 96 957
Shale, light-gray 8 965
Sand, gray water-bearing 56 1021
Gumbo, blue 4 1025

Shale, sandy 55 1080



124 MISSISSIPPI STATE GEOLOGICAL SURVEY

Gumbo, blue ‘ 25 1105

Shale, sandy 20 1125
Gumbo, blue 15 1140
Sand, very hard 5 1145
Shale, sandy 20 1165
Sand, water-bearing 79 1244

Rock, very hard e e

U. S. Navar Deror 1

Harrison County 160

Altitude: 23.0 feet Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet
Topsoil 3 3
Pamlico sand
Sand and gravel 13 16
Graham Ferry formation
Clay 56 72
Sand, mucky 20 92
Clay 69 161
Clay, sandy 64 225
Sand, fine 11 236
Clay, sandy i 23 259
Sand, fine 25 284
Clay, sandy 52 336
Clay, tough 186 522
Clay, sandy 85 607
Gumbo 46 653
Clay, sandy 13 666
Sand and thin strata of clay 19 685
Sand, mucky 25 710
Sand and thin strata of clay 26 1736
Sand 18 754
Clay : 16 1770
Sand 6 776
Clay 4 1780
Shale, sandy 90 870
Sand, fine 21 891
Sand 25 916
Pascagoula (?) formation
Clay and shale 198 1114
Sand, fine 6 1120
Sand 16 1136
Sand and thin strata of shale 21 1157
Shale, gummy, and sand 16 1173
Sand 21 1194

Clay, tough 36 1230
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U. S. NavaL DepoT 2

Harrison County 161

Altitude: 31.71 feet Driller: Layne Central Company

Thick. Depth

Recent deposits feet feet
Topsoil 5 5

Pamlico sand
Sand; contains magnetite, kyanite, staurolite, zircon, tourmaline,
rutile, epidote, leucoxene, pyrite, limonite, muscovite, and

hornblende 20 25
Graham Ferry formation

Clay, sandy 28 53
Sand 7 60
Clay 41 101
Sand, fine-grained muddy 13 114
Clay, tough 33 147
Muck, sandy 8 155
Clay, tough 15 170
Shale, sandy 33 203
Clay, tough 16 219
Clay, sandy 31 250
Clay, tough 12 262
Clay, sandy 24 286
Clay 24 310

Sand, fine-grained blue ; quartz, abundant, sericitized feldspar,

plagioclase feldspar (albite-andesine), minor quantity of or-

thoclase; 15% of heavy minerals examined in this sample is

serrated hornblende, magnetite, kyanite, siderite, zircon, epi-

dote, leucoxene, pink garnet, staurolite, pyrite, rutile, mus-

covite, tourmaline 18 328
Clay, tough 94 422
Sand, quartz, abundant altered grains of sericite and chalce-

dony, less abundant microcline and orthoclase, minor sodic

plagioclase; pyrite, magnetite, kyanite, epidote, zircon, stauro-

lite, hornblende, tourmaline, rutile, pink garnet, ilmenite,

and leucoxene 15 437
Gumbo 51 488
Sand, quartz, abundant microcline and orthoclase; minor sodic

plagioclase; magnetite, epidote, kyanite, zircon, pyrite, pink

garnet, staurolite, serrated hornblende, leucoxene, tourmaline,

muscovite, and ilmenite 21 509
Clay, tough 23 532
Shale, sandy 14 546
Clay, tough 46 592
Shale, sandy 36 628
Clay, tough 7 635
Shale, sandy 20 655

Clay i 23 678
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Clay, sandy 9 687
Sand, fine-grained loose; quartz, microcline and orthoclase;

more plagioclase which is oligoclase-andesine; magnetite, epi-

dote, kyanite, zircon, pink garnet, pale and normal-colored

hornblende, leucoxene, staurolite, tourmaline, rutile; pyrite in

lower 25 feet 38 1725
Sand and shale 48 773
Sand, fine; magnetite, epidote, kyanite, zircon, pink garnet,

staurolite, serrated hornblende, leucoxene, pyrite, tourmaline,

and rutile 12 1785
Shale, sandy 15 800
Shale, gummy 12 812

Sand, fine water-bearing; quartz, microcline abundant, minor
orthoclase, sanidine, and oligoclase-andesine; magnetite, zir-
con, epidote, kyanite, leucoxene, serrated hornblende, pyrite,

tourmaline, staurolite, and pink garnet 38 850
Shale, gummy 60 910
Shale, sandy 34 944

Pascagoula (?) formation
Shale, gummy 218 1162

Sand, quartz, abundant microcline, minor orthoclase, little or no
plagioclase; siderite, magnetite, pyrite, zircon, epidote, horn-
blende, kyanite, staurolite, leucoxene, tourmaline, muscovite,
biotite, green mica, rutile, pink garnet 16 1222
Shale, gummy 66 1288

U. S. Navar Deror 3

Harrison County 162

Altitude: 275 feet Driller: Layne Central Company
. Thick. Depth
Recent and Pamlico deposits - feet feet
Sand 45 45
Graham Ferry formation
Clay and thin strata of sand i 45 90
Clay, sandy 152 242
Sand, fine 68 310
Sand 18 328
Clay, tough 128 456
Clay, sandy 36 492
Clay : 108 600
Sand, fine 38 638
Clay 16 654
Shale, sandy 18 672
Sand 88 1760
Shale, sandy 47 807
Sand 33 840
Shale, sandy 15 855

Clay, sandy 33 888
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Sand 45
Gumbo 49
Sand, fine-grained strata 38
Pascagoula (?) formation
Gumbo 69
Shale, hard 111
Sand .. 8
Clay, tough 17
Shale, hard ... 34
Sand 20
Clay, tough 25
M. H. GOLDSTEIN
Harrison County 163
Altitude: Driller: John A.
Thick.
Pamlico and Citronelle (?) deposits feet
Sand, yellow 50
Graham Ferry formation
Clay, blue 455
Sand, coarse N 64
PiNne HirLs HoTEL
Harrison County 166
Altitude: 14 feet Driller: John A.
Thick.
Recent deposits feet
Shells and mud 15
Citronelle formation
Sand and gravel 100
Graham Ferry formation
Clay, blue 453
Sand and gravel ... 116
J. J. JacksoN AT DE LiISLE
Harrison County 166a
Altitude: 10 feet Driller: John A.
Thick.
Recent and Pamlico deposits feet
Sand and mud 75
Graham Ferry formation
Clay 215
Sand 50
Clay, blue 160
Sand and gravel 60

933
982
1020

1089
1200
1208
1225
1259
1279
1304

Sutter
Depth
feet
50

505
569

Sutter
Depth
feet
15

115

568
684

Sutter
Depth
feet
75

290
340
500
560
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Davip NiLoT
Harrison County 166b
Altitude: 28 feet Driller: John A. Sutter
Thick. Depth
Pamlico and Citronelle (?) formations feet feet
Sand and gravel 75 75
Graham Ferry formation
Clay 395 470
Sand and gravel 70 540
PiNE HiLs Crus House
Harrison County 166¢
Altitude: 46 feet ' Driller: John A. Sutter
Thick. Depth
Pamlico and Citronelle (?) formations feet feet
Clay and sand, mixed 118 118
Graham Ferry formation
Clay 450 568
Sand and gravel 118 686
O. W. TowNseND AT CUEVAS
Harrison County 167
Altitude: 29 feet Driller: Fred Sutter
Thick. Depth
Graham Ferry formation feet feet
Clay, blue 296 296
Sand 32 328
Clay, blue 143 471
Sand 49 520
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CrItY OF GULFPORT

Harrison County 169

Altitude: 11.25 feet Driller: Fred Sutter
Thick. Depth
Recent, Pamlico, and Citronelle (?) deposits feet feet
Sand, gray, and silt 69 69
Graham Ferry formation
Clay, blue 7 146
Sand, gray 14 160
Clay, blue 227 387
Sand, gray 13 400
Clay, blue 111 511
Clay, very hard blue 60 571
Clay, blue soft 48 619
Sand, water-bearing 65 684
Clay, blue 8 692
Greensand 20 712
Clay, blue 101 813
Sand, water-bearing 77 890

MississiPPI POWER COMPANY AT GULFPORT

Harrison County 170a

Altitude: 16 feet Driller: Fred Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, yellow 10 10
Sand, brown, and mud 15 25
Citronelle formation
Clay, soft blue 35 60
Sand and gravel 15 75
Graham Ferry formation
Clay, blue 145 220
Greensand, fine water-bearing 15 235
Clay, hard blue 115 350
Sand, water-bearing 25 375
Clay, soft blue, mixed with fine sand 80 455
Greensand, water-bearing 25 480
Clay, hard blue 140 620
Sand, water-bearing, mixed with soft mud 50 670
Clay, hard blue 80 750
Sand, water-bearing, and thin strata of soft clay ... 82 832
Sand, clear water-bearing, and some gravel 66 898

Pascagoula formation
Clay, hard e J—




130 MISSISSIPPI STATE GEOLOGICAL SURVEY

GuULF Park COLLEGE

Harrison County 173

Altitude: 16.93 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits . feet feet
Sand and mud 75 5
Graham Ferry formation
Clay, blue 380 455
Sand 49 504
Clay, blue . 246 750
Sand and gravel . ..~ 80 830

DR. BUTCHER AND SURVALLY AT GULFPORT

Harrison County 173a

Altitude: 204 feet " Driller: John A. Sutter
Thick. Depth
Recent deposits feet feet
Sand, white 5 5
Pamlico sand
Sand, brown 20 25
Mud and sand 5 30
Sand, gray 35 65
Graham Ferry formation
Greensand, hard 355 420
-Sand, water-bearing 38 458
Clay, hard green 248 706
Sand, water-bearing 114 820

TowN oF LoNG BEACH

Harrison County 175

Altitude: 21 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand and mud 110 110
Graham Ferry formation
Clay, blue : 380 490
Sand 50 540
Clay, blue 262 802

Sand and gravel 81 883
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Mrs. K1GHT
Harrison County 177a .
Altitude: Driller: Fred Sutter
Thick. Depth
Pamlico sand feet feet
Sand 60 60
Graham Ferry formation
Clay, blue 231 291
Sand 21 312
Clay, blue 156 468
Sand 51 519
PINEVILLE CONSOLIDATED SCHOOL
Harrison County 179
Altitude: Driller: John A. Sutter
Thick. Depth
Pamlico sand feet feet
Sand, yellow 40 40
Graham Ferry formation
Clay, blue 490 530
Sand and gravel 61 591
K. J. CoLomB
Harrison County 180
Altitude: 26 feet Driller: Fred Sutter
Thick. Depth
Pamlico sand feet feet
Surface sand 8 8
Sand, yellow 52 60
Graham Ferry formation
Clay, blue 531 591
Sand, gray water-bearing 59 650
BROOME, BRIGHT, AND SUTTER
Harrison County 182
Altitude: 7.30 feet Driller: Fred Sutter
Thick. Depth
Recent deposits feet feet
Clay, soft 15 15
Pamlico sand
Sand, yellow 50 65
Graham Ferry formation
Clay, soft blue 345 410
Sand 60 470
Clay, blue - 340 810

Sand and gravel 51 861
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A. H. VORBUSCH

Harrison County 183a

Altitude: Driller: John A. Sutter
Thick. Depth
Recent, Pamlico, and Graham Ferry deposits feet feet
Sand and clay 135 135
Graham Ferry formation
Clay, blue 415 550
Sand 50 600
Clay, blue 145 745
Sand and gravel : 95 840

Pass CHRISTIAN ToURIST COURT

Harrison County 184

Altitude: Driller: Fred Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand and mud 75 75
Graham Ferry formation
Clay, blue 365 440
Sand N 61 501
Clay 109 610
Sand 30 640
Clay, blue 120 760
Sand and gravel 78 838

M. J. EspEY AT PAss CHRISTIAN

Harrison County 185a

Altitude: 25 feet Driller: John A. Sutter
» Thick. Depth
Recent and Pamlico deposits feet feet
Sand, medium gray 30 30
Clay, hard green calcareous . 15 45
Sand, fine and medium gray-brown, glauconite ... 40 85
Graham Ferry formation
Clay, hard green 380 465
Sand, fine and medium water-bearing slightly glauconitic........... 41 506
Clay, green slightly calcareous 56 562
Sand, very fine water-bearing possibly glauconitic ... 50 612
Clay, hard green noncalcareous 38 650

Sand, water-bearing ... 103 753
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A. MULLINBURGER

Harrison County 185b

Altitude: 204 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Not reported . 20 20
Sand, gray 10 30
~ Clay, green 40 70
Sand, white 25 95
Graham Ferry formation
Clay, green 105 200
Sand, gray 18 218
Clay, gray 102 320
Sand, gray ... 60 380
Clay, light-green 40 420
Sand, gray water-bearing 90 510
Clay, green 115 625
Sand, yellow water-bearing 25 650
Not reported 97 747

GRray CasTLE HOTEL

Harrison County 186

Altitude: 27.10 feet Driller: John A. Sutter
’ Thick. Depth
Recent and Pamlico deposits feet feet
Sand and gravel 84 84
Graham Ferry formation
Clay, blue 406 490
Sand 65 555
Clay, blue 96 651
Sand and gravel ... 57 1708

City oF Pass CHRISTIAN

Harrison County 187

Altitude: 204 feet Driller: Sutter Well Works
Thick. Depth
Recent and Pamlico deposits feet feet
Sand and mud 75 75
Graham Ferry formation
Clay 355 430
Sand 50 480
Clay 210 690
Sand 70 760
Clay 30 1790

Sand and gravel 53 843
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PAss CHRISTIAN ARTESIAN WATER COMPANY

Harrison County 191a

Altitude: 20 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits . feet feet
Sand, brown fine 30 30
Sand, white fine 60 90
Graham Ferry formation
Clay, green-gray 270 360
Sand, very fine gray 28 388
Clay, very hard green-gray 442 830

Sand, water-bearing 71 901

JOHNESS REALTY AND SECURITIES COMPANY

Harrison County 194

Altitude: Driller: Sutter Well Works
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, yellow 10 10
Sand, brown 6 16
Sand, white 9 25
Citronelle (?) formation
Clay, soft blue, or mud 15 40
Sand, white, and gravel 25 65
Graham Ferry formation
Clay, blue 60 125
Clay, hard 25 150
Clay, soft blue 110 260
Greensand, water-bearing 20 280
Clay, tough blue 240 520
Sand, tough water-bearing 35 555
Clay, tough blue 200 755
Sand, green-gray water-bearing 45 800

INN By THE SEA

Harrison County 195

Altitude: 4.48 feet Driller: John A. Sutter
Thick. Depth
Recent and Pamlico deposits feet feet
Sand, white . 5 15 15
Pamlico (?) formation
Clay, soft gray 25 40
Sand, white, and gravel 35 5

Citronelle (?) formation
Sand, gray, and mud 75 150
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Sand, white, and gravel 30 180
Graham Ferry formation
Clay, soft blue 30 210
Clay, hard blue 190 400
Greensand, water-bearing 7B 475
Clay, hard blue 85 560
Sand, water-bearing 20 580
Clay, hard blue, and a little shale 70 650
Sand, water-bearing - — 60 710
Clay, hard blue-gray, and a few strata of sandstone ........................ 190 900
Sand, gray, and gravel, water-bearing 87 987

U. S. ARmyY WELL oN CAaT ISLAND

Harrison County 199

Altitude: 104 feet Driller: Layne Central Company
Thick. Depth
.Recent and Pamlico deposits feet feet

Sand; magnetité, kyanite, clear zircon, staurolite, rutile, tour-
maline, colored zircon, trace of a blue-green mineral; the
central interval contains a trace of epidote and the lower part
contains traces of hornblende and garnet. Feldspars, mostly
orthoclase, are uncommon; (numerous weathered grains,
chalcedony and leucite) ; a few grains are microcline and sodic
plagioclase. Bolivina sp., Cibicides concentricus, Elphidium
gunteri var. galvestonense, Nonion depressula var. matagord-
ana, Quinqueloculina sp., Rotalia beccarii var. tepida ... 86 86
Citronelle (?) formation
Sand and thin strata of clay; accessory minerals, magnetite,
kyanite, zircon, staurolite, rutile, tourmaline; the depth inter-
val from 93 to 117 feet contains traces of hornblende and
epidote; feldspars not determined. Bolivina sp., Buliminella
curta, Buliminella elegantissima, Cibicides americanus, Cibi-
cides concentricus, Elphidium gunteri var. galvestonense, Non-
ion depressula var. matagordana, Quinqueloculina cf. lamarck-
iana, Quinqueloculina sp., Rotalia beccarii var. tepida, Tex-
tularia mayori, Virgulina sp 42 128

Sand; accessory minerals, magnetite, kyanite, zircon, staurolite,
rutile, tourmaline; pyrite and opaque light-gray grains at
117 to 136 feet; from 136 to 160 feet were traces of hornblende,
a lavender mineral, ceylonite (?), and pyrite; -160 to 182
feet contain a little garnet. The lower 44 feet contain
light-colored minerals and very little epidote, staurolite, ru-
tile and tourmaline; no feldspars. Bolivinia sp., Bulimin-
ella curta, Buliminella elegantissima, Cibicides americanus,
Cibicides concentricus, Cibicides cf. pseudoungerianus, Elphi-
dium gunteri var. galvestonense, Nonion depressula var. ma-
tagordana, Quinqueloculina sp., Virgulina punctata ... 88 216
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Graham Ferry formation

Clay, blue; accessory minerals, pyrite, magnetite, kyanite, opa-
que light colored minerals, clear zircon; a few grains of epi-
dote, staurolite, rutile, tourmaline, traces of hornblende, mus-
covite, and biotite, in upper part; lower part contains musco-
vite; feldspars not determined. Bolivina sp., Buliminella cur-
ta, Buliminella elegantissima, Cibicides americanus, Cibicides
concentricus, Nonionella sp., Quinqueloculina costata, Quin-
queloculina lamarckiana, Quinqueloculina sp., Triloculina ob-
longa, Virgulina punctata 30 246

Sand; accessory minerals, pyrite, magnetite, kyanite, opaque
1ight colored minerals, clear zircon, a few grains of epidote,
staurolite, rutile, tourmaline; 244 to 266 feet contain traces
of garnet and hornblende; lower part contains muscovite;
microcline, orthoclase, sanidine. Bolivina sp., Buliminella
curta, Buliminella elegantissima, Cibicides americanus, Cibi-
cides concentricus, Elphidium incertum var. mexicana (?),
Nonionella sp., Quinqueloculina lamarckiana, Quinquelocu-
lina sp., Triloculina oblonga, Virgulina punctete ... .. 27 273
Gumbo; same accessory minerals as in overlying sand with
muscovite in the upper 14 feet; 288 to 308 feet contains side-
rite, more abundant in the lower part; feldspars not determin-
ed. Bolivina sp., Buliminella curta, Buliminella elegantis-
sima, Cibicides americanus, Cibicides concentricus, Elphidium
incertum var. mexicana (?), Nonionella sp., Quinqueloculina
lamarckiana, Quinqueloculina sp., Rotalia beccarii, Triloculina
oblonga, Virgulina punctata 54 327

Sand; same accessory minerals as in the above sand; more side-
rite in the upper 6 feet. The middle interval contains less
siderite, more garnet, and abundant hornblende. Sanidine,
microcline, minor orthoclase, rare oligoclase-andesine. For-
aminifera are the same as in the depth interval 273 to 327 feet 36 363

Shale; same accessory minerals as in the above sand; more bio-
tite or chloritoid at 417 to 437 feet; feldspars not determined.
Foraminifera are the same as in the depth interval 273 fo 327
feet, except that Guttulina pulchella and Guttulina sp. are
present 119 482
Shale, sandy; pyrite, magnetite, kyanite, opaque light colored
grains; a few grains of epidote, staurolite, rutile, tourmaline;
feldspars not determined. Bolivina sp., Buliminella curta,
Buliminella elegantissima, Cibicides concentricus, Nonionella
sp., Quinqueloculina lamarckiana, Quinqueloculina sp., Ro-
talia beccarii, Triloculina oblonga, Virgulina punctata ... 26 508

Gumbo; same accessory minerals as in the overlying sandy
shale, but contains abundant muscovite and chloritoid; feld-
spars not determined. Foraminifera are the same as in the
depth interval 482 to 508 feet : 15 523
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Shale, sandy; same accessory minerals as in the above sandy

shale; feldspars not determined. Foraminifera are the same

as in the above sandy shale, except that Buliminella cf. curta,

Elphidium sp., and Eponides sp. are present ... ... 124 647
Gumbo; same accessory minerals as in the above sandy shale;

feldspars not determined. Buliminella cf. curta, Buliminella

curta, Buliminella elegantissima, Cibicides concentricus, El-

phidium cf. Poeyanum, Elphidium sp., Eponides sp., Globi-

gerina bulloides, Nonionella sp., Quinqueloculina lamarckiana,

Quinqueloculina sp., Rotalia beccarii, Virgulina punctata ... 130 777
Sand; accessory minerals, pyrite, magnetite, kyanite, opaque

light colored minerals, clear zircon, only a few grains of epi-

dote, staurolite, rutile, and tourmaline; feldspars not deter-

mined. Elphidium sp. 4 781
Shale, sandy, and thin strata of sand; same minerals as in the
overlying sand; feldspars not determined. Elphidium sp. ... 133 914

Sand, water-bearing; interval from 927 to 948 feet contains ac-
cessory minerals, magnetite, pyrite, hornblende, light colored
opaque minerals, epidote, pink garnet, kyanite, staurolite,
zircon, tourmaline, rutile, ceylonite (?). Microcline, orthoclase
and sanidine are present in approximately equal amounts; oli-
goclase-andesine more abundant than in any of the upper
sands. No foraminifera were found in this sand sample

U. S. ARMY OLD ARTESIAN WELL ON CAT IsLAND, FORMERLY BIDWELL ADAMS

Harrison County 200

Altitude: Driller: Sutter Well Works
Thick. Depth
Recent deposits feet feet
Sand, white ... 6 6
Marsh mud or blue clay 19 25
Pamlico sand
Sand, fine gray 65 90
Citronelle (?) formation
Clay, soft blue 55 145
Sand, coarse, and fine gravel 70 215
Clay, soft blue 45 260
Sand, coarse, and gravel 30 290
- Graham Ferry formation
Clay, mixed blue, and fine gray sand 180 470

Greensand and gravel, water-bearing 60 530
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U. S. Coast GUARD

Harrison County 202*

Altitude: 10 feet Driller: John A. Sutter
' Thick. Depth
Recent and Pamlico deposits feet feet
Sand, white 45 45
Citronelle (?) formation
Clay, soft, and mud 155 200
Graham Ferry formation
Clay, hard blue 100 300
Sand, white 5 305
Clay, blue ... 260 565
Sandstone 0.5 565.5
Clay, blue 156 7215
Sand, water-bearing 8.5 730

*Louisiana Geol. Survey pt. 6 (Rept. for 1902), p. 220, 1902

U. S. CoasT GUARD

Harrison County 204*

Altitude: 6 feet Driller: John A. Sutter (?)
Thick. Depth
Recent, Pamlico, and Citronelle  (?) deposits feet feet
Sand __: 250 250
Graham Ferry formation
Clay, yellow : 100 350
Mud, blackish 50 400
Sand, fine, with shells 50 450
Clay, blue 250 700
Sand, water-bearing 50 750

*Louisiana Geol. Survey pt. 6 (Rept. for 1902), p. 220, 1902

P. G. GaLLoway, 2 MILEs WEST OF HARLESTON

Jackson County la*

Altitude: 116 feet . Driller:
Thick. Depth
High terrace deposits . feet feet
Sand, loamy 1 1
Clay, red 10 11
Sand, red water-bearing (water is red) 3 14
Sand, white; water-bearing at base 18 32

*U. S. Geol. Survey Water-Supply Paper 576, p. 232, 1928
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J. K. MONTEITH, 3 MiLEs NORTHWEST OF HURLEY
Jackson County 1b*

Altitude: 112 feet Driller:
Thick. Depth
High terrace deposits feet feet
Loam, sandy 1 1
Clay, stiff sandy 3 4
Clay, hard stiff yellow 6 10
Clay, yellow sandy 4 14
Sand, water-bearing 6 20
*U. S. Geol. Survey Water-Supply Paper 576, p. 232, 1928
L. N. DantzLeR LumMmBER COoMPANY B-1
(BASED ON SAND SAMPLES AND HALLIBURTON ELECTRICAL LOG)
Jackson County 4
Altitude: 108 feet Driller: Humble Oil and Refining Company
’ Thick. Depth
Graham Ferry formation feet feet
Clay or shale (no samples) e 230
Sand, possibly contains some fine gravel (no samples) ... 80 310
Pascagoula formation
Clay, gray noncalcareous 200 510
Sand and gray sandy clay, coarser near base ... 120 630
Clay, gray 60 690
Sand, possibly fine 20 1710
Sand, fine, and gray-green clay .. 115 825
Clay, green-gray, some fine sand 104 929
Clay, dark-gray; Rotalia beccarii (Linnaeus), Eponidella cush-
mani Stephenson, Microcythere johnsoni Mincher, Rangia
johnsoni (Dall) 30 959
Clay, gray and silty 93 1052
Clay, gray and silty; abundant Rangia johnsoni (Dall), Rotalia
beccarii (Linnaeus) 30 1082
Clay, dark-gray and silty; a few Rangia johnsoni (Dall). __.___. 18 1100
Sand, medium, and fine gravel near base 50 1150
Clay, sandy, red and light-gray 82 1232
Clay, gray and silty; fragments of Rangia ]ohnsom (Dall), may
be from above 48 1280
Clay, gray silty 30 1310
Clay, gray silty; fragments of Rangia johnsoni (Dall) (?) may
be from above 60 1370

Sand, possibly some sandy clay or -shale and some fine gravel néar
base; fragments of Rangia johnsoni (Dall), may be from above 230 1600
Hattiesburg formation
Clay, gray sandy and silty, and gravel (black polished chert),
coquina containing Rangia sp. : 510 2110
Clay or shale 110 2220
Catahoula sandstone; Top of Heterostegina zone
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L. N. DanTzLER LuMBER COMPANY, 11/2 MILES SOUTH OF VANCLEAVE

Jackson County 7

Altitude: 11 feet Driller: John A. Sutter

. Thick. Depth
Stream alluvium feet feet
Clay, yellow sandy 10 10
Citronelle (?) formation
Sand, fine yellow 20 30
Sand, coarse light-brown yellow 50 80
Graham Ferry formation
Clay, green sandy 170 250
Sand, light-gray 45 295
Pascagoula formation
Clay, green sandy 395 690
Sand, water-bearing 60 750
CHARLES ALEXANDER, 11/2 MiLEs NorTH oF HELENA
Jackson County 1la*
Altitude: 28 feet Driller:
Thick. Depth
Low terrace deposits feet feet
Sand, black 1 1
Sand, yellow, mixed with clay 5 6
Graham Ferry (?) formation
Clay, stiff hard 25 85
Sand, fine white water-bearing 11.5 20
*U. S. Geol. Survey Water-Supply Paper 576, p. 233, 1928
Frank E. HURD AT NUTBANK
Jackson County 11b*
Altitude: 30 feet - Driller:
Thick. Depth
Low terrace deposits feet feet
Soil, black sandy 2 2
Subsoil, yellow sandy -4 6
Graham Ferry formation
Clay, yellow sandy 7 13
Clay, red : 4 17
Quicksand, water-bearing 3 20

*U. S. Geol. Survey Water-Supply Paper 576, p. 232, 1928



GEOLOGY AND GROUND WATER RESOURCES, COASTAL AREA 141

Epwarp LAMEY

Jackson County 14

Altitude: 43.38 feet Driller: Thomas Evans

Thick. Depth

Graham Ferry formation feet feet
Silt, green, and clay 130 130

Silt, green. Elphidium sp., Rotalia beccarii var. parkinsoniana 50 180
Silt, green. Rotalia beccarii var. parkinsoniana, Elphidium sp.,

and Textularia gramen 60 240
Clay, green. Rotalia beccarii var. parkinsoniana ... 140 380
Silt, green. Rotalia beccarii var. parkinsoniana ... 40 420
Clay, green-blue, and silt. Rotalia beccarii var. parkmsomana

Elphidium sp. 140 560
Greensand, very fine; a little silt and black particles (glauco-

nite ?). Rotalia beccarii var. parkinsoniana 40 600

Pascagoula formation
Silt, green; a few black particles. Rotalia beccarii var. parkin-

soniana 409 1009
Silt, green, slightly coarser grain size than the above; a few
black particles. Rotalia beccarii var. parkinsoniana ... . 85 1094

LouisviLLE AND NASHVILLE RAILROAD AT OCEAN SPRINGS

Jackson County 41

Altitude: 24.81 feet Driller: John A. Sutter
Thick. Depth
Pamlico sand feet feet
Clay, yellow 15 15
Sand, gray 15 30
Citronelle (?) formation
Clay, soft blue 20 50
Sand, white, and gravel 20 70
Graham Ferry formation
Clay, soft blue 40 110
Sand, fine gray, and mud 40 150
Clay, blue 150 300
Sand, water-bearing 30 330
Clay, tough blue 135 465
Sand and gravel, water-bearing 70 535
Pascagoula formation
Clay, hard blue 105 640
Sand, water-bearing 15 655
~ Clay, hard blue 145 800
Sand, water-bearing 50 850
Clay, tough blue 50 900
Sand, mixed, and soft clay 300 1200

Sand, water-bearing 90 1290
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HissrLER No. 1

Jackson County 46

Altitude: 0 feet Driller: Sea Coast Oil Company, Inc.
Thick. Depth
Recent, Pamlico, and Citronelle (?) deposits feet feet
Sand and clay : 40 40
Sand, salt water 70 110
Graham Ferry formation
Gumbo 70 180
Sand and clay 60 240
Clay and gumbo 30 270
Sand 21 291
Gumbo 15 306
Shale : 46 352
Sand 30 382
Pascagoula formation
Gumbo 13 395
Gumbo and shale 217 612
Gumbo 48 660
Shale 54 714
Sand and shells 21 735
Sand, rough ) 84 819
Sand and shells 21 840
Shale and shells 73 913
Shale, mushy and gummy 142 1055
Sand and shale 14 1069
Sand, hard 6 1075
Gumbo 35 1110
Sand 21 1131
Shale, gummy 99 1230
Sand and shells 36 1266

Shale and shells; Rangia johnsoni Dall (U.S. G. S. station 9093a) 21 1287
Shale, gummy, and shells; Arca? (fragment), Ostrea? (frag-

ment), Rangia johnsoni Dall (U. S. G. S. station 9093b) ... 73 1360
Gumbo, sandy, and shells; Terebra (fragment), Arca near A.

buccula Conrad, Ostrea? (fragment), Rangia johnsoni Dall

(U. S. G. S. station 9093c) 64 1424
Gumbo, sandy, and shells; Ostrea? (fragment), Rangia johnsoni

Dall (U. S. G. S. station 9093d) 43 1467
Gumbo, sandy, and shells; Anachis sp. (fragment), Arca? (frag-

ment), Rangia johnsoni Dall (U. S. G. S. station 9093e) ... 41 1508
Sand and shells; Arca? (fragment), Ostrea? (fragment), Rangia

johnsoni Dall (U. S. G. S. station 9093f) 8 1516
Gumbo; Arca? (fragment), Ostrea? (fragment), Rangia john-

soni Dall (U. S. G. S. station 9093f) 8 1524
Marl, blue, and shells; Arca? (fragment), Ostrea? (fragment),

Rangia johnsoni Dall (U. S. G. S. station 9093f) ... ... 28 1552

Gumbo and shells 46 1598
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Sand and shells 16 1614
Marl, blue, and shells 22 1636
Marl, blue 10 1646
Sand and shells 12 1658
Gumbo 10 1668
Sand and shells - 8 1676
Sand, gravel, shells, and small streaks of gumbo ... 49 1725
Sand and shells, salt water 35 1760
Sand and shells 40 1800
Hattiesburg formation
Gumbo, sandy, and shells 11 1811
Gumbo, sandy 23 1834
Sand, shells, and boulders 50 1884
Shale, sandy 21 1905
Gumbo ' 7 1912
Sand, loose 15 1927
Sand, hard 30 1957
Shale and gumbo 16 1973
Sand and shells 47 2020
Sand, shale, and shells 38 2058
Sand, hard 25 2083
Shale, sandy 28 2111

Sand and shells, 2111-2121; gumbo, 2121-2133; sand and gumbo,
2133-2148; Oliva? sp., Cerithium sp. ?, group of C, whitfieldi
(Heilprin), Cerithium? sp., Natica? sp., Rangia johnsoni Dall,

crab claw 37 2148
Gravel, sand, and shells 40 2188
Shale 28 2216
Sand and shells 10 2226
Lime rock 3 2229
Shale 12 2241
Shale and boulders 16 2257
Shale, hard, and shells; Cerithium or Potamides, Cerithium

whitfieldi (Heilprin) 37 2294

Gumbo; Cerithium or Potamides, Cerithium whitfieldi (Heilprin) 21 2315
Sand and shells; Cerithium or Potamides, Cerithium whitfieldi

(Heilprin) 8 2323
Shale, hard; Cerithium or Potamides, Cerithium whitfieldi

(Heilprin) 27 2350
Shale; Cerithium or Potamides, Cerithium whitfieldi (Heilprin) 11 2361
Sand and shells 12 2373
Gumbo 32 2405
Shale 28 2433
Shale, hard . 158 2591
Sand, hard 5 2596
Shale, hard 19 2615
Sand and gravel 29 2644
Sand, shells, and gravel 44 2688

Sand, coarse 31 2719
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Gumbo 5 2724
Lime rock 4 2728
Shale, hard 75 2803

L. N. DANTzZLER LuMBER COMPANY

Jackson County 47*

Altitude: 8 feet Driller: John A. Sutter
Thick. Depth
Pamlico sand feet feet
Clay, hard yellow sandy 20 20
Sand, yellow 15 35
Citronelle formation
Clay, mottled sandy 15 50
Sand, fine white 50 100
Sand, coarse white 40 140
Graham Ferry formation
Clay, sandy 70 210
Sand, fine white 10 220
Clay 150 370
Sand, fine white 20 390
Pascagoula formation
Clay 320 1710
Sand, fine gray water-bearing 80 790
L

*U. S. Geol. Survey Bull. 264, p. 87, 1905

City oF Moss PoIiNT
(COMBINATION LOG OF 5 WELLS)

Jackson County 51-55

Altitude: 16 feet Drillers: Layne Central Company
‘Gray Artesian Well Corporation
Thick. Depth
Pamlico sand . feet feet
Topsoil 10 10
Clay 15 25
Sand 50 75
Citronelle (?)-formation
Gravel, fine 25 100
Sand, coarse 55 155
Graham Ferry formation
Gumbo 165 320
Soapstone 100 420
Pascagoula formation
Gumbo 94 514
Soapstone 86 600

Sand 8 608
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Gumbo 70 678
Sand 24 702
Gumbo 33 1735
Sand 24 759
Gumbo 41 800
Sand 150 950
Gumbo 150 1100
Shale, fine sand, and oyster shells 100 1200

Jackson County 58

SouTHERN KRAFT CORPORATION 1

Altitude: 9.7 feet Driller: Layne Central Company
Thick. Depth
Pamlico sand feet feet
Clay 1 1
Sand, yellow 3 4
Clay 4 8
Sand ... 12 20
Citronelle (?) formation
Clay, sandy 42 62
Clay 21 83
Sand, coarse 32 115
Graham Ferry formation
Clay, blue 97 212
Sand 39 251
Clay 1 252
Sand 13 265
Pascagoula formation
Gumbo 105 370
Shale 10 380
Gumbo 86 466
Shale 259 725
Sand, fine muddy 15 740
Shale, blue 66 806
Shale, sandy 114 920
Sand 50 970
Clay, sandy 27 997

Jackson County 59
Altitude: 7.0 feet

SoUTHERN KRAFT CORPORATION 2

Driller: Layne Central Company

Thick. Depth

Pamlico sand feet feet
Topsoil 1 .1
Sand, yellow 3 4
Clay 5 9
Sand 16 25
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Citronelle formation

Clay, sandy 38 63
Clay 22 85
Sand, coarse 21 106
Sand and gravel 34 140
Graham Ferry formation
Clay, blue 59 199
Sand 20 219
Sand and shale 55 274
Sand : 6 280
Pascagoula formation
Gumbo 70 350
Sand 15 365
Gumbo 99 464
Shale 126 590
Sand 36 626
Shale, sandy 73 699
Sand and shale 46 745
Shale, blue 64 809
Shale, sandy 140 949
Sand 41 990
Clay, sandy 20 1010

Citry oF Moss PoINT

Jackson County 62

Altitude: 23.32 feet Driller: Fred Sutter
Thick. Depth
Pamlico sand feet feet
Silt, yellow, and clay 14 14
" Greensand, very.fine, and silt; a few yellow particles __________ 22 36

Graham Ferry formation
Clay, green, and silt; a few black particles. Elphidium cf.

poeyanum, Rotalia beccarii var. parkinsoniana ... - 51 87
Clay, green. Rotalia beccarii var. parkinsoniana S 120 207
Silt, green; traces of mica and black particles. Rotalia beccarii

var. parkinsoniana 30 237
Silt, green; traces of lignite and other black particles; mica at

350 to 370 feet. Rotalia beccarii var. parkinsoniang ... 133 370

Pascagoula formation
Clay, green; a little silt. Rotalia beccarii var. parkinsoniana....... 231 601
Clay, green; grain sizes ranging from silt up to coarse sand.
Rotalia beccarii var. parkinsoniana 189 790

Greensand, very fine, and silt; a few black particles ... 53 843

v
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F. H. LEwis AT Moss PoINT

Jackson County 66a*

Altitude: Driller:
Undifferentiated Pamlico, Citronelle (?), and Thick. Depth
Graham Ferry deposits feet feet
Sand 100 100
Clay and mud 150 250
Pascagoula formation
Clay, hard e 150 400
Sand, water-bearing 20 420
Clay, hard 200 620
Sand, water-bearing 40 660
Sand and clay 110 770
Sand, water-bearing 44 814
Rock, hard, sand, mud, and wood _ 736 1550

*Mississippi Agr. Exper. Sta. Bull. 89, p. 79, 1905

TowN OF OCEAN SPRINGS

Jackson County 7la*

Altitude: 25 feet ‘ Driller: John A. Sutter
Undifferentiated Pamlico, Citronelle (?), and . Thick. Depth
Graham Ferry deposits feet feet
Surface soil, sand, and gravel 150 150
Graham Ferry formation
Clay 250 400
Sand 20 420
Clay 40 460
Sand and gravel 60 520
Pascagoula formation
Clay 400 920
Sand, water-bearing ... 30 950

*Mississippi Agr. Exper. Sta. Bull. 89, p. 77, 1905

MAGNOLIA STATE PARK 2 AT OCEAN SPRINGS

Jackson County 74

Altitude: 21.0 feet Driller: V. C. Mickle, National Park Service
Thick. Depth
Pamlico sand feet feet
Sand, yellow 10 10
Clay, yellow .. 100 20
Sand, white 10 30
Graham Ferry formation :
Clay, blue e e 23 53

Sand . ... 55 108
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Shale, blue clayey : 13 121
Sand . 29 150
Clay, blue 24 174
' Sand 10 184
Clay, blue 3 187
Sand 6 193
Clay, blue 12 205
Sand 6 211
Clay, blue ... 73 284
Sand 39 323
Shale, light blue 128 451
Sand and logs 21 472
Clay 9 481
Sand, water-bearing 79 560

MAGNOLIA STATE PARK 1 AT OCEAN SPRINGS
(FROM ROTARY SAMPLES AND DRILLER’S LOG)

Jackson County 75

Altitude: 17.54 feet Driller: V. C. Mickle, National Park Service
Thick. Depth
Pamlico sand feet feet
Sand, medium yellow, and clay ... 20 20
Graham Ferry formation
Silt, gray-brown, and dark-gray clay 10 30

Sand, water-bearing poorly-sorted, and fine gravel, mostly
quartz; abundant siderite, fragments of lignitized wood, and a
little glauconite. Rotalia beccarii var. parkinsoniana, Rotalia
beccarii var. tepida, Elphidium sp., Elphidium incertum var.
mexicana, Discorbis sp., Cibicides concentricus, Bolivina sp.,
Elphidium gunteri var. galvestonense, Globigerina bulloides,

Buliminella elegantissima 135 165
Clay, gray-green; a little pyrite or marcasite .. ___ - 15 180
Clay, blue and gray-green; a few grains of silt and sand; some

pyrite or marcasite. Gyroidina sp., Cibicides concentricus___ 95 275
Sand, fine and silty 37 312
Clay, gray and blue 47 359
Sand, fine silty. Rotalia beccarii var. parkinsoniana .. .. —— 9 368
Clay, light-green 40 408
Sand, fine gray i 23 431

Clay and silty clay, green-brown; a little pyrite. Elphidium sp. 42 473
Sand, water-bearing poorly-sorted coarse to fine, mostly clear
angular quartz. Rotalia beccarii var. (?) 92 565
Pascagoula formation
Shale, compact 5 5§70
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E. B. TOWNSEND

Jackson County 78

Altitude: Driller: Sutter Well Works
Thick. Depth
Pamlico sand feet feet
Clay, gray hard .. 18 18
Sand and mud, mixed 42 60
Graham Ferry and Pascagouula formations
Mud, soft, and clay i 40 100
Sand and gravel 32 132
Clay, blue 57 189
Greensand 92 281
Mud, clay, and greensand, alternating strata 374 655
Sand, water-bearing 61 1716

PaAscAGOULA STREET RAILWAY AND POWER COMPANY

Jackson County 85*

Altitude: 13.60 feet Driller: Frank Sutter
Thick. Depth
Pamlico and Citronelle formations feet feet
Sand and gravel 350 350
Graham Ferry and Pascagoula formations
Clay, blue 400 750
“Clam” shells 5 755
Clay, blue 25 780
Sand, water-bearing 20 800

*Mississippi Agr. Exper. Sta. Bull. 89, p. 78, 1905
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City OoF PascacouLa

Jackson County 93

Altitude: Driller: C. M. Journey Company
_ Thick. Depth

Pamlico and Citronelle formations feet feet
Sand 10 10
Clay . 13 23
Sand - 100 33
Log 1 34
AN e 12 46
Gumbo, sandy 9 55
Log 1 56
Sand 10 66
Sand, coarse 43 109
Sand . 11 120

Graham Ferry formation
Gumbo 10 130
Gumbo and thin strata of sand 87 217
Gumbo 21 238
Gumbo and thin strata of sand 44 282
Sand 107 389

LoUISVILLE AND NASHVILLE RAILROAD TIMBER TREATING PLANT

Jackson County 95

Altitude: 9.31 feet Driller: Mr. Bond
Thick. Depth
Pamlico, Citronelle, and Graham Ferry formations feet feet
Clay, yellow 20 20
Mud, blue 20 40
Sand, fine gray 25 65
Sand, coarse, and gravel 30 95
Sand, fine gray 15 110
Sand, fine, and soft clay 162 272
Greensand, fine water-bearing 13 285
Clay, soft blue, and fine gray sand 155 440
Greensand, water-bearing 10 450
Pascagoula formation
Clay, blue . . 85 535
Greensand, water-bearing 20 555
Clay, hard blue, or gumbo 117 672

Greensand and fine gravel, water-bearing 64 736
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City oF PascacouLa

Jackson County 104, 105, 106

Altitude: 12 feet Driller: Mercer-Runyan Company
Thick. Depth
Recent and Pamlico deposits feet feet
Sand . 6 6
Clay, soft ... .. . 40 46
Sand 10 56
Citronelle (?) formation
Clay, soft 12 68
Sand 61 129
Graham Ferry formation
Gumbo . 17 146
Sand, fine muddy ... 68 214
Sand, water-bearing 126 340
Gumbo ... 10 350
Sand . 35 385

Pascagoula formation
Gumbo ... 18 403
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Crty oF PascacouLa

Jackson County 107

Altitude: 13 feet Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet
Topsoil 4 4
Clay, sandy 16 20
" Clay, blue, and thin strata of sand 50 70
Citronelle (?) formation
Sand 38 108
Sand, fine, and thin strata of clay 62 170
Graham Ferry formation
Clay : 5 175
Sand 20 195
Clay, blue 22 217

Sand, fine to medium; quartz, minor quantities of chert, micro-
cline, orthoclase, sanidine, oligoclase-andesine, almandite gar-
net, hornblende, staurolite, kyanite, dark opaque grains, light-
gray opaque grains, pink, clear, and salmon colored zircon,
muscovite, pyrite, biotite, glauconite, ceylonite (?), tourma-
line; medium grained sand at base. Entosolenia orbignyana..... 146 363

Sand, fine, and thin strata of lignite 21 384
Sand, fine, Elphidium sp. : 6 390
Pascagoula formation ’
Clay, tough. Elphidium sp. in the interval 390 to 408 feet ... .. 48 438
Sand, fine, and thin strata of shale 37 475
Shale, gummy 69 544
Sand, fine 12 556
Sand, fine, and thin strata of shale 21 577
Gumbo : 22 599
Shale and thin strata of sand 21 620
Shale 95 1715 °

Sand, fine to medium; mostly quartz, minor microcline, ortho-
clase, sanidine, oligoclase-andesine, pyrite, dark and light opa-
que grains, tourmaline, almandite garnet, epidote, kyanite,
staurolite, hornblende (including a light-green variety with
serrated edges and indices near 1.69), muscovite and rutile... 90 805
Shale 5 810
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Jackson County 108
Altitude: 10 feet

W. A. PoLLOCK, JR.

Driller:

John A. Sutter

Thick. Depth

Recent deposits feet
Sand, yellow . 13
Mud, black 22

Pamlico (?) sand
Sand, white 12
Clay, soft blue 8
Sand, white 20

Citronelle (?) formation
Clay, hard 22
Sand, white, and gravel 60

Graham Ferry formation
Sand and mud 38
Clay, hard 21
Sand, white 20
Sand and mud 34

Pascagoula (?) formation
Clay, hard 170
Sand, fine gray 3
Clay . 107
Sand, gray 54
Clay 64
Sand 10
Clay 22
Sand, water-bearing 110

feet
13
35

47
55
5

97
157

195
216
236
270

440
443
550
604
668
678
700
810
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HorN IsLAND ARMY WELL 2
Jackson County 112

Altitude: Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet

Sand, frosted grains, mostly quartz, but include minor micro-
cline, magnetite and other dark opaque grains, kyanite, both
white and blue, staurolite, pyrite, pink zircon, leucoxene,
white zircon, epidote, and traces of hornblende and brown
tourmaline. Rotalia beccarii, Buliminella elegantissima, Boli-
vina pulchella var. primitiva, Nonionella auris ... 46 46
Citronelle (?) formation
Clay, dark-blue or black, and light-gray, gray-green in the
lower part. Rotalia beccarii, Buliminella elegantissima, Boli-
vina pulchella var. primitiva, Virgulina punctata, Bolivina
rhomboidalis, Angulogerina occidentalis, Reussella spinulosa
var., Discorbis floridana, Asterigerina carinata; also fossil
mollusca : 23 69
Sand, similar to the surface material except more heavy min-
erals, especially kyanite and staurolite. Rotalia beccarii, Buli-
minella elegantissima, Bolivina pulchella var. primitiva, As-
terigerina carinata, Cibicides concentricus, Elphidium gunteri,
Elphidium incertum 97 166
Graham Ferry formation

Clay, green and gray, abundant fine sandy clay; some grains of
lignite and crystals of secondary pyrite. Cibicides concentri-
cus, Elphidium gunteri, Elphidium incertum, Rotalia beccarii
var. parkinsoniana, Guttulina pulchella 44 210

Shale, green and gray abundant silty, sandy, and carbonaceous
shale. Cibicides concentricus, Elphidium gunteri, Rotalia bec-
carii var. parkinsoniana, Guttulina pulchella ... 130 340

Sand, fine angular quartz; minor microcline, orthoclase, black
and light-gray opaque grains, clear kyanite, staurolite, pyrite,
almandite garnet, epidote, clear zircon, brown tourmaline, pink
and salmon-colored zircon, trace of hornblende ...._..

Shale, blue-gray. Cibicides concentricus, Rotalia beccarii var.
parkinsoniana, Guttulina pulchella, probably present ... 16 373

Rock, apparently large fossils appear in the cuttings as small
fragments. Cibicides concentricus, Rotalia beccarii var.
parkinsoniana, Guttulina pulchella, probably present....... 2 375

Shale, blue-gray and brown carbonaceous; a few fragments of

large fossils, apparently mollusca. Cibicides concentricus, Ro-

talia beccarii var. parkinsoniana, Guttulina pulchella.....__._. . 37 412
Sandy clay or shale, blue-green. Cibicides concentricus, Rotalia

beccarii var. parkinsoniana, Guttulina pulchella, Textularia

mayori 83 495

17 357
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Sand, fine gray-green; numerous shale fragments, quartz, black
and light-gray opaque grains, pyrite, clear kyanite, staurolite,
clear zircon, almandite garnet, epidote, hornblende, salmon-
colored zircon, tourmaline, blue kyanite. Cibicides concen-

tricus, Rotalia beccarii var. parkinsoniana ... .. 28 523
Shale, bluegreen noncalcareous. Cibicides concentricus, Rotalia
beccarii var. parkinsoniana, Textularia mayori ... ... ... .. 109 632

Sandy shale, shale, and silty shale, gray-green. Cibicides con-

centricus, Rotalia beccarii var. parkinsoniana, Textularia

mayori 110 1742
Shale, gray-green noncalcareous. Cibicides concentricus, Rota-

lia beccarii var. parkinsoniana, Textularia mayori; a few

mollusc fragments 17 759
Sand, angular to well-rounded quartz, minor plagioclase, mi-

crocline, pyrite, kyanite, staurolite, zircon, epidote, tourma-

line, black and light-gray opaque grains, trace of hornblende 60 819

HornN IsLanD ARMY WELL 1

Jackson County 113

Altitude: Driller: Layne Central Company
Thick. Depth
Recent and Pamlico deposits feet feet

Sand, coarse, and fine gravel; clear and milky quartz, many
frosted grains, gray and black chert, microcline, weathered
calcic plagioclase, magnetite, limonite, kyanite, clear zircon,
staurolite, rutile, tourmaline, epidote, hornblende, ceylonite
(?), pyrite, pink zircon. Rotalia beccarii var. tepida, Bolivina
pulchella var. primitiva; Buliminella elegantissima and An-
gulogerina occidentalis may belong here but could be in the
underlying clay; also mollusca fragments 55 55
Citronelle (?) formation
Clay, dark-gray slightly carbonaceous; much fine pyrite, white
mica. Elphidium gunteri, probably also Buliminella elegantis-
sima, Angulogerina occidentalis, Rotalia beccarii var. tepida,
and ostracoda ... 10 65
Sand, medium to coarse, containing thin layers of dark-gray
somewhat carbonaceous clay; clear and milky quartz, chert,
scarce feldspar, siderite, magnetite, spherulitic pyrite or mar-
casite, clear kyanite, clear zircon, staurolite, muscovite, tour-
maline, hornblende, garnet, epidote, ceylonite (?), sky-blue
kyanite. Rotalia beccarii var. tepida. Sample probably is
contaminated from surface material 103 168
Graham Ferry formation
Sandy clay, light-gray and green-gray, and sand; abundant
pyrite, chloritoid, and a green opaque mineral (?) resembling
glauconite. The clay is noncalcareous. Minerals in the sand
are the same as in the overlying sand, indicating contamina-
tion. Buliminella elegantissima and echinoid fragments....... 34 202
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Clay, gray and green-gray; some chloritoid. Buliminella ele-
gantissima, fragments of mollusca and echinoids ... ...
Sandy clay, calcareous; abundant fine sand grains; magnetite,
siderite, kyanite, zircon, epidote, staurolite, hornblende, spheru-
litic pyrite or marcasite, tourmaline, muscovite and biotite....
Clay, blue-gray and calcareous; fragments of mollusca ...
Clay, blue-gray, thin strata of calcareous silt and medium to
fine gray sand containing numerous opaque grains and chlor-
itoid. The depth interval 353 to 377 feet is abundantly fossili-
ferous; Rotalia beccarii var. tepida has been identified. Num-
erous fine sand grains containing muscovite in the lower 40
feet. Buliminella elegantissima is found in the depth inter-
val 399 to 422 feet. The first appearance of serrated light yel-
low-green hornblende at 443 feet
Sand, medium to fine, angular and subrounded clear and milky
quartz, chalcedonic grains (chert), microcline, orthoclase, cal-
cic plagioclase, rare albite, magnetite, kyanite, zircon, pyrite,
siderite, epidote, staurolite, muscovite, hornblende, tourma-
line, and chloritoid
Shale or clay, gray-green, mostly noncalcareous but contains
fragments of Ostrea sp. and Rotalia beccarii var. tepida........ -
Clay, olive-gray, mostly noncalcareous, but contains numerous
fragments of mollusca and echinoid fossils.  Loxostomum
mayori (?)
Sand, fine gray, mostly angular quartz and microcline, some
chloritoid and other heavy minerals, also andesine-oligoclase
Clay, sandy, and thin strata of sand. The clay is light green.
Rotalia beccarii var. tepida
Sand, fine to medium, coarse at base; mostly angular to sub-
rounded quartz grains, but a few grains are well rounded.
Several grains of black chert, magnetite, kyanite, staurolite,
pyrite, clear zircon, tourmaline, garnet, muscovite, hornblende,
and rutile

36

26
50

212

11

33

131

59

68

238

264
314

526

537

570

701

.709

768

836
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SOUTHERN MINERALS CORPORATION 1
(COMBINATION OF DRILLER’S AND ELECTRICAL LOG)

Pearl River County 2

Altitude: 350 feet ) Driller: Placid Oil Company
Thick. Depth
Citronelle and Pascagoula formations feet feet
Surface sand, gravel, and clay, driller’s description ... 400 400
Pascagoula formation
Shale, sandy ... 172 572
Gumbo 146 718
Sand 135 853
Hattiesburg formation
Shale 10 863
Shale, sandy 19 882
Shale 240 1122
Shale, sandy 10 1132
Shale . 15 1147
Shale, sandy 10 1157
Shale 135 1292
Sand 82 1374
Catahoula sandstone
Shale, sticky 48 1422
Shale, sandy 8 1430
Gumbo 110 1540
Sand 40 1580
Shale 5 1585
Sand ... .. 65 1650
Shale 10 1660
Sand 20 1680
Shale 55 1735
Sand : 10 1745
Shale . 12 1757
Sand and gravel 20 1777
Shale 3 1780
Sand and thin strata of shale 50 1830
Shale . 80 1910

Limestone, top of Heterostegina zone 30 1940
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PeARL RIVER JUNIOR COLLEGE AT POPLARVILLE
Pearl River County 6a

Altitude: 342 feet Driller: John A. Sutter
Thick. Depth
Citronelle and Pascagoula formations feet feet
Sand, yellow, and clay 130 190
Pascagoula formation
Clay, blue 348 538
Sand, fine gray 35 573
Clay, blue : 2 575
Sandstone 40 615
Clay, blue 16 631
Sandstone : 11 642
Sand, hard gray 16 658
Sandstone 4 662
Clay 3 665
Sandstone 4 669
Clay 11 680
Sandstone . 2 682
Clay, blue 218 900

SOUTHERN MINERALS CORPORATION 2
(COMBINATION OF DRILLER’S AND ELECTRICAL LOG)

Pearl River County 9

Altitude: 250 feet Driller: Placid Oil Company
: Thick. Depth

Pascagoula formation feet feet
Surface sand, gravel, and shale, driller’s description......___._. 603 603
Shale and gravel 61 664
Gumbo, blue, and shale 133 797
Shale, gummy 83 880
Sand 10 890
Shale, gummy 60 950
Sand 126 1076
Shale 6 1082
Sand and gravel 26 1108

Hattiesburg formation
Shale " 72 1180
Shale, sandy, and thin strata of gravel 18 1198
Shale 48 1246
Shale, sandy 12 1258
Shale : 18 1276
Sand 8 1284
Shale 6 1290
Sand 20 1310
Shale ... 40 1350
Sand 25 1375

Shale 10 1385
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Sand and gravel 110 1495
Shale " 15 1510
Sand and gravel 52 1562
Catahoula sandstone
Shale i 10 1572
Sand 13 1585
Shale 75 1660
Sand and shale 35 1695
Sand 10 1705
Shale 23 1728
Sand 4 1732
Shale 23 1755
Shale and sand 20 1775
Sand 25 1800
Shale 38 1838
Sand 14 1852
Shale 98 1950
Sand and shale 40 1990
Shale 10 2000
Sand and shale 90 2090
Sandstone and shells 32 2122
Lime, broken, and sand; top of Heterostegina zone ... 8 2130

H. L. STEWART

Pearl River County 10

Altitude: Driller: Fred Sutter
Thick. Depth
Graham Ferry formation feet feet
Sand and gravel 110 110
Pascagoula formation
Clay, blue 165 275
Sand 30 305
Clay, blue 1107 412

Sand and gravel 80 492
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SAVANNAH SCHOOL

Pearl River County 20a

Altitude: 315 feet Driller: Fred Sutter
: Thick. Depth
Citronelle formation feet feet
Sand, clay, and some yellow gravel 100 100
Graham Ferry (?) formation
Clay, blue : 85 185
Sand, blue 20 205
Clay, blue 135 340
Sandstone ' 2 342
Clay, blue 98 440
Sandstone 3 443
Pascagoula (?) formation
Clay, blue 424 867
Sand and gravel and dark chert 40 907

LA Row INVESTMENT COMPANY AT PLANT

Pearl River County 25

Altitude: 200 feet Driller: Fred Sutter
Thick. Depth
Citronelle formation feet feet
Sand, red, and clay 80 80
Graham Ferry formation
Clay, blue 138 218
Sand and gravel 70 288

LA Row INVESTMENT COMPANY AT HOME

Pearl River County 25a

Altitude: 190 feet Driller: Fred Sutter
Thick. Depth
Graham Ferry formation feet feet
Clay, red 132 132
Sand 9 141
Shale 54 195
Sand, green-gray 133 328
Pascagoula formation
Shale, tough 18 346
Sandstone 33 3719
Sand 152 531

Shale 10 541
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McNEeLL HigH ScHOOL

Pearl River County 25b

Altitude: 230 feet Driller: Fred Sutter
Thick. Depth
Citronelle formation feet feet
Clay, yellow 8 8
Sand and gravel 110 118
Graham Ferry formation
Clay, blue 127 245
Sand and gravel 50 295
Clay, blue 65 360
Sand and gravel, water-bearing 90 450

EpwARrRp HINEs LuMBER COMPANY 1 AT BARTH

Pearl River County 25¢ ) .
Altitude: 1504 feet Driller: John A. Sutter

Thick. Depth

Graham Ferry formation feet feet
Sand, yellow, and clay 15 15
Clay, blue 25 40
Sand, white, and gravel 50 90
Clay, soft blue 110 200
Greensand and gravel at bottom, water-bearing 152 352

Epwarp HINEs LuMBER COMPANY 2 AT BARTH

Pearl River County 25d

Altitude: 1504 feet Driller:
Thick. Depth

Graham Ferry formation feet feet
Sand, yellow, and clay ... S 15 15
Clay, blue . 25 40
Sand, white, and gravel 75 115
Clay, soft gray 105 220
Greensand and gravel, water-bearing 220 440

Pascagoula formation
Clay, hard blue ... 160 600
Sand, gray water-bearing 20 620
Clay, hard blue 180 800
Sand and blue mud 55 855
Clay, hard blue ...... 150 1005

Sand, water-bearing, mixed with clay or mud, each stratum be-

ing a maximum of 5 feet thick

148

29

Greensand, water-bearing ... ...

1153
1182
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FRED HORNE AT CARRIERE

Pearl River County 3la*

Altitude: 175 feet Driller:
Thick. Depth
Citronelle formation feet feet

Clay, red, interbedded with several layers of water-bearing sand 100 100
Graham Ferry formation

Clay, hard blue 400 500
Sand, fine gray water-bearing 255 755
Clay, blue 80 835
Sand, fine gray water-bearing 80 915

*U. S. Geol. Survey Water-Supply Paper 576, p. 380, 1928

PRISONER OF WAR CamPp, 5 To 6 MILES EAST OF CARRIERE

Pearl River County 32a

Altitude: 150 feet Driller: Fred Sutter
Thick. Depth
Graham Ferry formation feet feet
Clay, hard blue 200 200
Clay, soft blue 130 330
Sand 55 385
Sand and clay, mixed 153 538

Sand and black chert gravel 65 603
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J. Camp
Pearl River County 46a
Altitude: 65 feet Driller: Fred Sutter
Thick. Depth

Recent deposits feet feet
Top soil 12 12

Citronelle formation
Sand 28 40
Shale 15 55
Sand 35 90
Shale 15 105
Sand 17 122
Shale 37 159
Sand 24 183

Graham Ferry formation
Shale 124 307
Sand 106 413
Shale 86 499
Sand 44 543
Shale 8 551
Sand 12 563
Shale 11 574
Sand 126 700
Shale 94 794
Sand 40 834
Shale 50 884
Sand 65 949
Shale 3 952
Sand 24 976
Shale, sandy 54 1030

Sand 80 1110
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Mgs. S. M. WILLIAMS AT PICAYUNE

Pearl River County 57

Altitude: 164 feet Driller:
Thick. Depth
Recent and Citronelle deposits feet feet
Sand and gravel, surface 100 100
Citronelle formation
Clay 40 140
Sand 30 170
Graham Ferry formation
Clay 50 220
Sand 40 260
Clay 20 280
Sand 120 400
Clay 80 480
Sand 35 515
Clay 10 525

H. PUYPER AT PICAYUNE
Pearl River County 59

Altitude: 64 feet Driller:
Thick. Depth
Recent deposits feet feet
Clay 15 15
Quicksand 6 21
Citronelle formation
Sand and gravel 60 81
Graham Ferry formation
Clay 200 281

DR. V. B. MARTIN AT NICHOLSON
Pearl River County 75

Altitude: 49 feet Driller: Fred Sutter
Thick. Depth
Recent deposits feet feet
Top soil 8 8
Sand 72 80
Citronelle formation
Shale 123 203
Sand 100 303
Graham Ferry formation
Shale 7 310
Sand 31 341
Shale 61 402
Sand 144 546
Shale 352 898

Sand 107 1005
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STATE OF MISSISSIPPI

Stone County 1*

Altitude: 305 feet Driller:
) Thick. Depth

Citronelle formation feet feet

Clay, red sandy 7 70
Graham Ferry (?) formation

Sand, white 120 190
Pascagoula formation

Clay, gray . 80 270

Sand, “pepper and salt” appearance; water bearing (?) ... 250 520

Clay, light-blue 265 1785

Clay; contains gravel at intervals; water bearing between
depths of 800 and 870 feet; lower 40 feet probably Hattiesburg 370 1155

*U. S. Geol. Survey Prof. Paper 98, pl. 43, Columnar section 4, 1916

J. E. NorTH LuMBER COMPANY AT BOND

Stone County la*

Altitude: 306 feet Driller:
Thick. Depth
Citronelle and Pascagoula formations feet feet
Sand, yellow ... ... 160 160
Pascagoula formation
Clay, blue 50 210
Clay, pipe 320 530
Sand, water-bearing 160 690

*Mississippi Arg. Exper. Sta. Bull. 89, p. 76, 1905

TowN OF WIGGINS

Stone County 4

Altitude: 288 feet Driller: Gray Artesian Well Company

Thick. Depth

Citronelle and Pascagoula formations feet feet
Sand and clay 100 100

Sand 97 197
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CIVILIAN CONSERVATI(")N Corps Camp F-16

Stone County 16

Altitude: Driller: Gray Artesian Well Company
Thick. Depth
Citronelle formation feet feet
Clay, white and red . 10 10
Sand, white and yellow 20 30
Sand, white coarse 10 40
Gravel, small 10 50
Gravel, large 15 65
Graham Ferry formation :
Sand 10 75
Sand, blue 5 80
Pascagoula formation
Marl, blue 58 138
Sand, fine water-bearing blue 18 156
Marl, blue 39 195

Marl, blue, and water-bearing sand 5 200







enogeoseg " uss }yoeld e T T e 202 ¢ ‘uew [V 'H ' M L d
! d pUES AOTL . “S g L ‘s 098 ‘p/1 'HS €8
E=ﬁ>5~—< ....................... U:dm ............................................................................................... :.ﬂhsooo < ¢ ; B F m
“ c110d D 'S ‘S g 'L ‘S 998 ‘§/T EN ummwmmﬂ K44
T TA QT —— P T p— ce z ThET e S9A09Y M £ -
1T tite] b N — S g 'L ‘g 0998 ‘§/T "MN wMW %Pﬂ ‘18
9duox 06 14 TUROIA AQY :
1T Mo . u.wonxmmo.wxmwﬁ\.m “S g 'L ‘2 998 ‘9/1 "MN ﬁmﬁm 02
BIOUOIIFD e puBg e e e e 09 z 81000 "A "L 21000 'A 'L - ; : : -
1t o 'S g "L ‘g 998 ‘p/1 'HN ‘P/T "MS ‘6L
T T T ey e R |ddissISSIL - ; M ¢
w.w'%._u..—mdamw—. S I 'L ‘9g 998 ‘§/T "IN Rm mmemH ‘8T
D R ueg 09 : \
11eU0IID P i} AU 15 1 CRCRPE ay
PUCIIID ues 90BN g T e e g 1 s1ae( 39qod-9onT 'H L ¥~ "
neuoIO ™R uns @ @ = LoBIOH DV “S T L 'S¢ 008 ‘%/1 ‘AN ‘F/1 MN 0
BIBUOLYFD e e e e e e 8 e ggel SOAROY AL 39510 - : M 9
% a o M—Qmawu% ‘S T 'L ‘b8 098 ‘¥/I 'EN Nrﬁmmaﬂ el
aeuo 0 Tt e 0 “-peasuaydess - pealud
1 £1te] 4 134 sa9[IBYD A1eN S T "L ‘8¢ 098 ‘p/T "MS v\m AN FI
aPUOIND P — g U geel T £3[I0D) D) ;L e £o1100 "D U - M 9
‘ST °L ‘63 '09S ‘b/T "MN 9/1 ‘HS “SI
SIBUOIJQ e wweee et P — -00) 10VEM - M 9
w—uﬁwwww “S T 'L ‘8% '098 ‘¥/I 'HS v\ﬁ uﬂm K49
P T e p———— 0 PIOUAY It no[OON 1
u i o P . “S T L ‘Lg 998 ‘B/1 "HS MM_. wme ‘1T
................................................. . 00y *AIBS QO “ON * >
Lete geet Omdw pajun)  Supjoed eontI S T "L ‘G 998 ‘§/T "MS Mwﬁm:cm 01
OIIUOIID WBOY ADUBS Q7 e e e 1 e
i W 1 Apues 02 0 o 2t “S T L ‘$8 098 ‘¥/T "MN M\Pﬁ owa ‘6
WRIAR[IY " pUBS 97 L 1 O0IA AqV 00 “d
ey P s el 0v61 A v:BOOM\% “S I 'L ‘61 098 ‘7/I 'MS MMﬁ pﬂm ‘8
BINOGBORB rrwwrrrmmsseserereeens T e e gy gy g g e S0A00 . SUBA
1! d (48 gL eL 14 06T d M SV SN “S T 'L ‘68 098 ‘§/I MS .Mwﬁh.ﬂm 4
U OABIS 9 e e e gon g a7 e A — 119810 D 'L :
1 d mv:.ww 09 092 [4 01I6T Q. "I “g 1 L ‘8T 098 .NMﬁme 9
B[noSBOseq CDUBR e e e 8 00 34T >
! pues 0 w»N p.CERte] mﬁm “S T "L ‘6T 098 ‘p/I ‘@S \..,M\ﬁw.m—m g
BIOGBOFB oo s s e e 2z I 0261 X0 UOWO[OS = x0gl UOUIO0[0
! “S T "L ‘6g ‘098 wMW %PWH v\ﬁaﬁm 12
................................ . 3£0L 6T~ OUT UOSIOPUY w00 “Iqrp ot e e
8 ! &.:Wam UeWMAN ‘[ 'L ‘6 '09S ‘P/I "MS JO I3jUs) JEIN ‘BE
e eeeene aeveee eveeee e aggy . 51030 DU M8 a
9A0TT9AR[D “S T 'L ‘6 098 ‘p/I 'MS JI0jud) g
T T e e e e age e I TI6T = WUSAY D “H T DIEMOD ‘I U “ : N
‘ST L ‘g 998 PuUS "M g
............................... . 8269 GE6T 00 “AIDS QO T "ON 00 A G M S T oL ‘9 038
sep pajlu] U] SWRHIM ‘7/T "MS J0 "M "3 00T “N "3} 002 I
suoljeuiloy [eBlLI9)BW (3993) (3993) (3893) (3993)  (3I99)) (seyoul) pajerd M QWeN .10 uo13Bed0] ON
21901090 Jo SSOU  UQAJOS UJAIOS DASEO [[OM JO [[OM JO -WOD IUMO
J9ajosaeyd -YOIU.L Jo Jodoy si[emM yideg .93°3W  9BQ
ySueT 03 yojum A -BlQ

pues SulIeaq-I91emM

yda 03 yded

XINNOD) FHYOIH) NI STIIM — g A1V,

168



'Sorr 8g6T ‘TLT A opsewoq < Pt - eg- e e ‘ez
‘9Lg Jeded A1ddng-I93BM LBAING °[09D S Q1 .
Suradg e HOO0IS PUB 7wt T st e e e e emeeeeee eeeeeeee eeeeeees 22
o13sawo(T
.................. e oM v s e 2 e oy
ns puer
) Tpeodirey U - lem e B A - ) Tor0g
9ogJaNs puery
.................. onpsewtoq vt S YY) o e g
ans puey
e e e oM 1B e e 00 SRSy
9deJINns pue
.................. onsewtoq v e el LM Y 0c- ey
Joelans puery
.................. onsewo@ vt [ G Al A we ege e omge e g
.................. s13sewoC] - - e e T
IS10Y J19yonq ‘(M Sng dl)sowog T T meeeneneseeees Buixoq g 1961 SH°'ST— - R 4 ¢
1dA jo dog, 12-8 )
pues jo do} e peay UBISILIB }99] g e ¥o03}s pug 008 T e s 8¥2 1¥6L 19— e e ‘er
a1Isawoq ¥1-8
Bunadg Liddas a1iqng (171 093 mwmm g6 v e K41
.................. onsewoq . e rome R I
eMm joadsoad [1Q pauopueqy - T T ennr o smmmeneeeeeeseess Joo[y vt QL TS o e e 0L
oL
.............. pauopueqy T T z'e mem 961~ [
................. onsewoq v < SHI wvmw oT- g
o
................. }201S pue 89 1361 09— Y}
onsawoq 03-8
§36T ‘tLT drreee “oonsewo %89 U | 99) 0°¢ ¥9 1961 € 3 141 9
‘9L Jaded A(ddng-a918p\ Asaang [09D ‘'S ‘N1 1em jo dog, 618 .
8261 ‘ILT ‘d PAUOPURBQY  ~7T T T s e og T 4
‘9Lg Jadeg Arddng-a9lepy L3Aang °[09D 'S ‘N1
................. orpsowoq 89 e
119m 30adsoad 110- pauopueqy U : - 111 ‘eg
oM 390ds0dd (10" pouopURqQy e e sesmlUQgo[p e TIT e e e ‘e
.................. onsawog 1L 9 01 gL 961 eI g
oM jo doj, 61-8
oA 109ds0ad [1Q" POUOPUBQY e e e et B Ll 20E 1
uoplBwIojul [vIsua3d 19318em ‘A, dwng morqg jo uon (399)) ‘I's’w paan (1993) (w-d-8) (399]) 'ON
pue spIoodd I3yl Jo s J91BM -drwsag punods 9A0QqE -seow ‘}d ‘SBOW PI[[IIP PII[IIP
dwe ] —8M8M8 (-) mo[9q 199, 9B (-) MO[dQ UdYAM  uaym
(wd-3) 10 J0 Mol3  peay
PIBIX oA0qV sA0qQy pajrod Ol3els
-9y pejrod
jurod JurInseaW 9AS] I9)BA -3y

(panunUOD) —eT ITAV],

169



R oS ooz Ig e e o . — souugg, . M 8"
oosw_m P Jans cnmmgawm u:os,mmw ‘S 8L ‘63 998 ‘B/T ‘MN Nm mmm Ly
................................. eq a8T 2 P — oH - ! : !
.wﬁuom.aomdm A Wwwﬂwnmwﬁ.wnﬁ ..W ¢ L ‘sg ‘038 .v\ﬂ ‘"s .V\ﬂ ‘gS ‘9%
) R S .. I QT e e s . TN - : AT
(¢) WOAR[LY P 30 . . . sonoo IIL ootoS UBH 'S ¢ "L ‘88 998 ‘b/T "MS .w\,w .msm ‘o¥
Bgerrreereeerrte 0606 e e e — R y
enogeosed 06 0 - . ‘OWIA UI00lg S ¢ ‘L ‘8% "998 ‘B/T "MN 9/T 'MS ‘b¥
Feveeeeseesmessessssasssssssssses  sessssss  sasceses ssessess sesesess Qv N Ovm.ﬂ B w m
e[nogeosed xwﬁ_w_ umwwm “S ¢ "L ‘81 998 9/I "MN w\,w N ‘g¥
— onvud et e P — Iv6L 0 :
eoual: _.w c.:w ek AJudH “SIN S € "L ‘Sl 998 ‘b/I "MS ‘P/I ‘MS ‘g¥
................................ - s 18T “UOISUSAIOH "I~ PUOHA D . : A
. ‘S €L ‘9T 098 'Z/T N Tb
........ T S o Al N
“S ¢ 'L ‘91 998 'Z/T ‘N ‘0%
................................ 6892 [ §EET e gr] Joreeg CON "00) QT M L "
o ‘0D *839 JInD chd—smw%%mww “S ¢ L %Pﬁ poom ‘68
................................................................. 2 n S
emogeosed . ks .m.w.hwﬁ S § "L ‘QI 098 ‘b/I 'MS wﬁ "MN '8¢
e e e e e 50 2 b ‘ N
e[noseosed . oURST g e I “S § "L ‘gL '99S ‘p/I "ES d\,w mﬁm ‘18
....................... we g . - o ¢6 o0
e[nosedsed pues . woorp - S-E . FE 998 /T M Mwﬁwmm ‘98
................................................................. -
e[nogsosed ! soor 010 00 m%h%ﬁumw “S ¢ "L ‘I ‘998 ‘p/I ‘ES M»Jmm ‘g¢
................................................................. v e ALY "Dy e
E[no3BeosEd . uo w%:mmm o aﬁ.awwwm “S g L ‘9T 998 ‘3/T "MN wﬁ AN w
.......... cous R . o o6t — % ey U
e[[au0IIID weo] Apues o coro0H UOL-— 1S S WIATIL “S § L ‘9 998 ‘B/1 'MS w\awﬁm ‘g8
[ QB e e e e T e e o gUTSE -
oL . d .MS % 6861 W ABQ 9ABd BB L PE 008 WI A8 Nwﬁam e
................................................. uado Rt T PU®[I0H ° ST
e[nogedsed « - 00 21038 S 8L '63 998 '3/I "MS ‘¥/1 w&m g
.......... BS @ uado (g - . I
e[noseosed pu UM g et et sixeq 3000 reAeN c:@_&u._nw “g g L ‘6L 998 ‘B/T "MN wAPﬁme ‘08
......... S —— 2 ou s
FineRToRd ...o 8¥ A9[H0IS V ‘® - A9[M0IS ﬁam BEL T8 008 W MS w\m msm o
..................... oaBiS g Mot
ereuoaIo Es“ pues ¢ % - I— od00D G T “S g 'L ‘08 "098 ‘¥/I "EN wﬁ msm ‘82
...... Ut pus 2 e 152000 T -
oIIPUOIID “TUPUES 90BNG 38 . . forsug o a “S g "L ‘61 098 F/I "MN Eo.mm 12
.......... fous e e e g ey S R S——
SPUOLID ™ UIBO] APUBS ©$.3. L 'IT 998 ‘9/I "MS_¥/T 'MN 92
................................................................. 907 T BEET TTITTIUUGT Jol 0N 00 QT T § i vS gL gL b8
"85y JInD 'MpH e[noFeosed 100 "HS JO “A II 92F "N 3 03¢ 'S8
........................ P — .. P it 0D : : W
‘0D '8y JIND  JId[zZIuBJ "N I ‘S @ "L ‘01 998 “a0D 'S ¥3
£ 1993) (399]) (3993)  (399]) (sayouy) peajeld RE) 180 eweN 10 uopyedog 'ON
MMWWMMWMM%N .—d:uwnwdﬁ A.uwww%v —m@@hom uddIds pased 1[°M JO [[3M JOo -wo) . J™umQ
Je30vIRYD -joIyI, 3O Jodo} siyem yjdeg J93dW djeq
WBuey 01 yorum -Bld
pues 3urIeoq-I9)em yde 03 u3deq

(PenuRu0D) —g[ aTAv,

170



............ o T}SO WO =091 m am 0'e- b
.................. orsewog v 01 +99 mwaw 8T~ e gy
.......... eeprigOWOE 68 mw aw $I- ‘cp
JS— R onsewoq v e et sneneee eseeas 26 0%6T gl- e BP
N‘.HINH ............... .
“remsnpur 69 08 T llem e 0°0 LS P61 G- ) 134
90eJINS pue €1-8
.................. opsowo v e 2 gurv0q eg T561  ©'9g- gy
) 11em Jo dog, 12-8
ISI0Y 319¥ONQ Yym [[om 3nq- opsswoq@ TS T e T 3ursed (120 S wer gog—- - YT 7 4
3oLIq jo dog, 138
.................. onsewod g e 0
[em 30edsord (1O~ peuopueqy . e [, Jo0y3 J— 08 e e e e eeeraen 68
Mo g
.................. onsewoq g9 08 et Moqe 0'g 1761 ©8'C g
11°A jo dog, 128 § .
.................. onsewo L9 9 R -7 0°0 8¢ 1961 11 T I X 3
?0BJINS pueT e1-8
3077 836T ‘TLL drer d1Isswoq 69 ez T dwind 83900 T e I¥6T  9°0T e v ‘9¢
‘gLg J19ded A(ddng-a9)BAN L9Aang °‘[09H 'S ‘N ~U09 JO J00[ ] 88 i
......................... 30018 69 el T [[9M 1B 0°0 52 96T SV ge
90®BLINS puey e1-8
A[OBIT SMO[L rroroereeereseesssmssssssssssss - g9 0T e Mmoq[d 0'g Fag 61 2 - “pe
AAUB Ho HHOrHu °Nlm ............
RSO jools pue < 0o 561 go-
onsswoqg $1-8
.................. S11SoWO] 00 26 mwmm 06— - ‘28
.................. d1Isewo 69 02 8g wmmw 16°2 R €4
“"}O01S pue (L 0'¢ 1961 T 9 [1}8 08
onsawoq €28 .
.................. ousewog 69 14 pesay [[om e Jul 0T Fhe 1761 80°'TIT T 68
- g Jo doL 12-8 5
TUonsewo@ T . o 1°eMm Je 8¢T T#61 0v— '82
90®BJINS pue ST1-8
.................. orsewroq 69 Iy
JE, onsewoq v ceer meeene eeseeceeceeeeestnneeeeee semeesse eeeeeen wwaw 08— e e ‘93
oM 709ds0d 10" DOUODURQY e e 100(3 gg e e e e ‘ag
MoLreQ
1M 303dsoad Q- pauoOpUBQY Tttt e e 100[J e LT e e e 52
MO
uoljBwWJIoJuUl [BIdUSSI Jajem i, dwundg morg Jo uon (1993) ‘I's'w paan (1993) (‘wrrd'3) (199]) ‘'ON
pue spioddl J3ylQo Joes J9)eM -d1aosa punoJ8 9A0qe -seaw ‘'}d ‘seaw pPI[[lIP PI[LIP
‘dwe I, (=) mo19q 3994 93e( (-) MO[9q UdYM UuaUM
(wd-g) JO J0 Moy pesay
PIR1X aAoqY 9A0qy Ppojaod o11els
-9y peixod
jurod SulInseaN [9A9] 1918 M -9y

(PaNuUIU0)) —¢T AV,



T T e o0 3T - e
...... compag o UL A U8 1 e 98yt ws /T AN w
S 286 . GE6T - I0TIMS - ‘g 5408000 YT AS VL .
g PAOIT '098 ‘3/1 "EN ‘b/T "MN ‘3/I ‘MS 22
WEQRID . e e 1 MS
— oxviS  gg e e 098 096 . o161 : s . L e .
v ugor SOULE "MDH “S L 'L '62 ‘09§ ‘b/T "MS F/T 'MS 02
wewsid | BUSPUSS e e e 1H el S mS
sourH ‘MpH “S L L '6g 098 61
........................................ R SN G
souiH ‘Mpg “S L "L '62 09§ "8I
........................................ pa0g L ool 88,098
sourFi mpal “S 4 "L 68 09§ L1
....................................... o Ll 52, 0%8
SOUIE] "MPH “S L "L ‘68 098 ‘91
........................................................ EL pdl 088,128
................................................................. 06 or \ 0
vlnodwosed ° SOSEL MDA TS 1 '6E 998 W/ IMS B/ mS
e . \
wenees e« |mmm . omeong -S4 48,298 "W/1 AN g/ Es
woos G MUBLL S L "L 'Sg ‘998 ‘7/I "MS 3/L N gl
................................ o8% ¢ soasad : &/ BN
'V 28109 S L 'L ‘38 098 ‘B/1 'AS #/T 'MS ‘11
18 02 12¥ 4 uuLuO q 'V : o e
%S 1L ‘057998 ‘B/I "MS ‘BT 'MS 01
oL op e 292 v 0D aqr : M 2L
U0ISOM "H S L "L '¥3 098 ‘p/I "EN ‘b/L AN 6
........ o s g0g ¢ e A
weerd S.4 L ‘61 098 'p/T MN /1 ES '8
........................ =006 ¢ wospIATQ : NS
e erop Sy 2 S L 9L 028 B/ AN WL AN
........ - gh " 1M ) ¢
0z onvoyy -S4 E 8228 W IME W MS 0
0%9 G uo!
o 089 0%9 ¢ TSy “S 4 L ‘71 098 ‘b/L ‘AN T M8 g
................................ R . ). A8
: “S L 'L ‘'8 098 ‘P/I "MS /T "MN ¥
usdo 009 %3z “Yesl M uyor - - : M 9T
wegels G 2 . wmoag g -p S0 L1 008 WL AN TN e
......................................... e yodo
- o @ son0 s 5 T LY
.................................................... e - S b § '
e — " % L161 Ty - S e AT
. e D el L
ey 8 0z v uyor “S 9L ‘27 998 ‘b/1 "MS W1 MS T
s o03) (1993) (1997) (1993) (sewoup) pejeld  aequq aureu 1o uop3wo0T “ON
mwmwﬂﬁ.%u E?WWNE Awmwwv ..mww._wvm _.Mwwn.—-om comodo ﬂw%o% mN%w _ww m%wmw IoumMQ
0 0 30do} S [iea
J930BIBYD HOYL 0 m:oﬂoa wdea yolum —eq

pues 3Julaesaq-J93eM

03 yade@

AINNOD HOOINVH NI STIIM — $T A1V,

172



90BJINS MO[9q [9AJ] 9}EIS ‘pUBS YSNOIY) SMO[J J9JBA\ "PUBS ~“"pauopueqy 7 - i . . e e
YA PIIIJ PUB PIX04 I[0Y (90BJINS MO[3Q JJO IND [[BM
............ onsewoq " 08 00 0-ee e epm
W 'd -8 g9 sywLrTT onsewoq 8, SRR it AU bvoi -~ VO30SO 1z
80T A[eday SMOLT psuopueqy %L GET ree—— e - g e e 009 0g 02
‘8261 ‘L8T 'd ‘9Lg Iadeq Arddng-1d91ep £9adng ‘[09D 'S 'N)
A[991) SMOLT ™ peuopueqy o emmer emess esseessessssssessmsseesesnes [ g e e e e - 6T
A[901] SMOLT ™ pouopuUBqy T T e e eeeeee g e e s g1
£[9013 SMOLL peuopueqy %L =~ v OF e g e e L1
A199a) smolg Upauopueqy %zL 0 T Jooo e 8 ‘9T
A[o0ay SMOLL ™ peuopueqy e e e e ceeeaen g e e e e o1
AIpeq SR pouopueqy e e 08 g e b1
........... ¥o0Is pue 97 et SS0I0 8 o1 66T L'6S 00% 08 ‘o1
o1Isewo em jo doJ, 8-9
............ onsewoq B
soiurey ¢ seyddng yo03s pue v v e e ettt cverse mevenes e e eeeeeee e aeeaeaes 11
o13sawo
........... ¥}o03s pue Gl [1}4 09 8'9¢ 0T
dnsawoq
onsewog 6L T T 9'8L 6
........... }003s pue %¢EL TTTOOgTT T 991 T 14 6861 2T 00T 03 ‘8
onsawoq em jo dog, -9
............ onsewoq < 0 Tt ey
U ! joo3s pue %L T g e 899}  ¢'7 29 6861 g0T T ¥ 9
al3sswo em jo dog, 1-9
. }o0}s pue 8L T Lg Pedy [PeA 38 (00 Ly g% v T g
o13sowoq ?0®
daap 3] ¢ pu® pauopueqy %¥L F0Gg Tt mmme s mmmm e 4
‘U0l ‘33 GL ‘OpIM 37 (S Inoqe 9oy JIB[NSISBIIl UR PIPOIT
............ onsewoq 9L O e weeeeene g
.......... ¥003Is pue 02 DEOU oM 3® 66T ot e g
onsawoq 20elINS pue] 8-9
) ) ) B L e e et ar gg- e e BT
8261 ‘L8T 'd ‘gLg Joded Alddng-I93BpM A3AIng ‘109D 'S N
............ onsewoq -~ pEOY [BM IE 6261 02— 7 T
90eJINs puey 8-9
uorjewIojul [BIdU3 J9)em ‘I, dwng morg Jo uoll (1993) I's'w paan (3993) (‘wrrd-8) (399]) 'ON
pue spJooddr I3yl Jo s JojBM —4—mM8M ~-draoss punoas 9saoqe -seaw ‘}d ‘seow PI[[IIP  PI[LIP
‘dweg (w‘d-‘3) (-) moraq 399  93e  (-) Mo[aq usym usym
PIRIX J0 J0 Mmory pesay
?A0qQVY 9A0qQy pojxod onels
-9y pajaod
Jurod Suranseal [9A9] 18)B M -39

(PanunUO)) —pT F18V],



JRECY: e ARIS g YA — 68l ¢ gEET T 11Ng ar .m::.ua.amu.k : M ST "
weyeid pue pues paLg g L 'S 8 ‘L ‘L% 098 ‘b/T 'HN ‘¥/I 'HS °S¥
.............................. Ahv ¢ 9})81SH u®[y M BT " ..W
e Iq 8§ ‘L ‘JUBID pUBT UOSIBM UUOL ‘$F
htwh .................................................................. +°°N~ ” HWN@,H oﬂmﬂﬂﬁ.—m ‘—ﬂ.—oum .m -B ) B Av._” .m u-m
weysIn ‘y uyor 8 'L ‘juedpy puer] UOSISpIeT UYorf ‘gh
0 puBs g9 vt e 088 016 ¥ GOGT “TI91INS "V uyorf SINorT 1§ Avg vt '}JS PJBUOSTT PU®B '9AY JequUn(
103 paoJq ‘I uyof JO £31D JO 100 JBAU ‘UAPQNS PJIBUOST UL ‘qZ¥
Q0T 0901 0501 g T I93ING Y UYOL JYNd ‘N 98NOH 3IN0D JO
weyBLD) Jd0J paoy ‘I uyor . ‘N ‘T gT°T INoqe ‘pAld yosag ‘N “BZ¥
J T e S g 0361 ou] Spooyg M ST ‘9
weyerd suuely g g "I ‘191d & U0 ‘pAlg yoeed ‘N ‘Z¥
PR X e 09 vttt e 0211 9 LZET J33INg s[nory 18 Aeq 06 Aem
weysld ‘v uyor JOAND -ySiH S ‘1 PuU®B 3jPang [oaaed Iy
P R 08 09 - 00TT 9 e 06 Aem
weysld -USIH ‘'S ‘N pue 39aa3§ ey oy
R v 07 e e 2Th %z : e M OPT " CS
weysld v uyor 8 'L ‘juedpy PUB UOSISPIBT UYOlL ‘¢
J R X R B T —. 00¥ g IUOIN UuoslIIBH M FT " “S
weyelrd 319qIV LN SIN 8§ L ‘JuBID PUBT JAIB) NYIH ‘88
RLIDL e PARIS  QI1 07 e 05¥ 2 gEGT Ia1Ing uoIsog1o3 T I - M FT g S
weyerd pue pues paxg 8§ "L ‘juBlp Ppu®I JI9AIB) NUIIH °LE
................................ ¢ 91BISH UB[Y M 3T 9 S
esy I g I ‘juelp pueT J9Ale) Nyl "9¢
............................................................................. 19130 eYRISH UBIY M T W S
v uyop e Ig § °J, ‘Quess pue oJdaeqg ydssor ‘gg
PRRCT re 09 07 e 088 ¢ 8RBT Jo3Ing WO £3UNo0H M FL " S
weysly ‘v uyor JoooueH § ‘I ‘JuBlp) pueT oJaBg ydesor ‘yg
(&) *lRUOLIID ™ uado 039 4 6861 SpIalg Aydanpy - ; ; M 9T g
simory SAMIBYUD S 8 "L ‘03 ‘23S ‘¥/I "MS ‘7/1 'HS ‘s8¢
FRREY: m pues 6L e 168 168 e FOGT ~TI93ING Y Uyop T 0D 191SAQ =T 18 hdm_” Je ‘puef Jo Jujod uo ‘IS
weyeld oF J03 pIoy ‘I uyor $s9[I99d yowdg ‘N UO 9SNOH 1D JO N ‘1w g "ege
eA®IS  9g gg e e 689 M LEGT e 101INSUOS[OYOIN *3T T i M P "
pue puss paayg ‘! L Juel) pueT JI8ALBD NUIH  gE
........................ 18144 1927 6 ® %3L PEET TR JO "0DT "ON [B 39 ‘0D T ‘M ST 9 S 8 L ‘IT 098
‘834 JIND  SWEIM L 'd 100 "HN JO 'S "3J 00T "M '3 L03T °I8
........................................ ¢ 0D “iqTT - : M 0L
uojse M "H S 8 'L ‘0T '09S ‘p/I 'EN ‘3/1 'S °0¢
PR G P 808 ¥ 6861 103308 U] A - : M T "
weysld D3I ‘S L L ‘g8 '08S ‘B/T "MN 4/1 "MN °63
........................................ ¢ 19110 dumna) : - M P
'V uyop T sower S L L ‘ZE 098 ‘B/I "MN ‘?/T MN 83
................ 9 J933nsg dwunad M FT "9
'V uyor T sewer S L L ‘38 998 ‘§/T "MN 7/T MN °L3
P X . 00L L e 9861 1013NS sjoagunogoery - ; M ¥ " -
weysid . i 'V uyop ‘d T 7S L L ‘I8 098 B/ 'dS v/1 MN 93
....................................... ¥ o1Ing POSFTOTR - - ST g S LoL
'V uyor L 'V "SIy ‘1€ '99S ‘p/1 @S ‘P/I "MS 100 "MS °'G3
PO AN o TrpuesyoInd {34 4 gI61 POSTTON .\ i M FT T
wBYBID LV CSIN “S L "L ‘T8 098 ‘B/T "MS /T CMS 58
SUO01IBWI0) {elI93eW (1993) (3993) (3993) (3@993) (1993)  (sAyoul) pojdld JIQa Jweu 10 uoryed0r ‘ON
0180[09D Jjo SSOU  UQ9JOS USAIDS PISEd [[9M JO  [[@M JO  -WO0D IumQ
I9joBIRYD  -MOIUL Jo Jodoy sIPm yideQq ._o.wwﬁ.w: areq

pues Supreaq-Ia3em.

Y13uaryol yydag uodiym

01 yade

' (penunu0D) —pT IV,

174



jools pue (09 = UTCT ot sso1o 1'% 9 666T ¥'9¢ - 29 R4
dpIsswo 1am jo dog, -9
e . ORI, Mot Ao e e St e 7p
..... . 2 e g
A199a) smofg relIIsnpur 341 L A
79 o13sewog
................. Addns - 0cg i
atgnd
et LAANE e e e pesy [em e 00 v 6851 o0g 059 8°69 0%
: oqand 9d®elINS puery 81§
[ onsewoq U A svvvntudl Al S ST .- SO oF 5T ‘68
........... §001S pue g P N 9 6861 00T e ege
onysswod 1em jo doJ, T18-¢
........... onsewod %¥L ssoxd 1°g g 6661  6°6T 08 9T ‘LE
1em jo dogj, 18-9
£19003 SMOLT pouopuBqQy g e e SR i A er- SPUURUUP OO . P ‘98
'pauopueqyv %yl 8¢ ) - -1
........... onsewoq@ L ST e
........... 1003s pue %9y 0z Ry ¥
onsawoq
07T G06T ‘28 d §9z uUnerng AeAIng ‘(09D 'S O pouopuBqY e e J—— eeaeearen 0 e e e 0%z ‘ege
............ onsewoq e1 ST 008 08 28
. 97 e e e ‘Ie
...... 8T e
........................................ . 002 0g 62
........... %0038 pue Iy v
orIsewo 0
ceD03S PUB st e e e e e e g &
o13sPWO
.......... onsewoq =z 2 mam%ﬁ 9IS - gz
101BI0URS SUnY opsewoq v PO, i A Ouuioc— OO0 UOR oo Uoe OO ‘a2
9T 11PM ‘826T ‘28T 'd ‘9Lg Jeded A(ddng pauopueqy v g Tmmmmmmmemmmmmm e T e [11] S R L
-197BAA "ING '[09D) ‘S '[] ‘SulSBO punoJde SyeI ‘A[931] suny
uoljBWJIOJUl [BIdUZ J93EMm ‘A, dwng molg JO uoi} (399)J) I's'w paan  (3993) (‘wrd'8) (399)) ON
pu® spJoosl J8Y3Q Joesn J9yem —mM8 — -droseq punol8 o9Ao0qe -seaw ‘}d ‘seaw PI[[lIP  PI[[LIP
‘dwey, (‘w-d-3) (-) mo9q 3994  9)e (-) MO[dq usym uaym
PIBIX J0 J0 MO[J peay
2AOqY 8A0qy pojaod onels
-9y pajxod
jujod SulInseaN 19A9[ J938 M -9yg

(panuryuo) —p1 1AV,



........................ we - 300 ¢ 9061 ue3o pue@pABM ‘1S juoag
pues 8 ‘M ommww_ww uo "3pid 291330 3Isod Jo .QMOME“_% ‘99
UBSUODLE) - e e e 016 ¥ 1] ) S LYo T S1 .
v 0 m:d_n_:dm%:ww 4Aeg 1e “3p|g ‘wipy Jo ‘M "3 oom 'q9
........................ pueg e 008 006 ¢ 68T N : STorT 73
snesiuels "1§ 4eg e “3pig ‘wpvy jo "M ‘3 00T ‘99
“pues 0¥ (1] 2 980T 980T i 2061 IB3IBqUIQALY e SO 3§ Aevg “'S)1§ XoH
weyeln 'SI PUEB JUOId USOMIBq IS WNOD UQ g9
AL1oa puBs Kway)  gg e e e e e eemenetenetenans 1o8uBg smor 1§ L84 SoT 1S A8g Ie
weyeiH SarIeyYD O Apswiio ‘-3pig 901330 3S0J PIO JO M IW §/T 039
Adqogp = pues ¢ - 699 aI9dues T = Tolg SN (s sINor] ‘38 Avg IJe
S9LIByYD “"SpIg 901J1JO 1804 PIO JO "M, "TW /T "qg9
09 et e e 098 9 11 7] S J9IING Y Y O[IIAYSBN et RIS 'Y N ® T
Huerq % SIASINOT 3O "N 33 008 “M ¥I 'Y S 8 "L "®g9
08 P 806 . aggT 19330G sinorT 18 LB smorT IS Aed
'V uyor 30 £31D 18 '81§ 984090 ‘I§ ¥ °}ooIqeIsH ‘79
02 02 T 0v8 € LI6T 7T jueg SINOTT 1S Avg ‘syoea) ‘g ‘g
m.%mwmuﬂﬁomwum ‘N ® T30 '§ ‘w1 18 uzo%.mmh :%mv ‘9
1L 026 036 i 4 G061 I9NING Y UYo ! X s N
St . 10 £31D Aeg 38 uaznD L0T “B09
08 [li4 08TT ¥ G361 "SI0 38 ABg T 1S A8 1S PZ B AV [od1e)  JO
JO A31) UO1109SIBIUL JO N '3 08 M ‘3 0ST ‘09
oL og e 0.8 g 6861 AT "W 'S ; SmoT 1§ -
. Aeg “M ST 'Y S 8 'L 6
08 09 vt e 088 9 1361 44 elnayseN ~smory 1§ Aeq “BIS Y U N B 1
® OlIIASINOTT JO "M "33 009 “M 8T 'Jd “S:8 "L '8¢
08 L SR — 088 9 S A 103105y Y SIIAUSEN SINOT IS AT “€IS W M N ¥
poggr o gt oY LU LS 8
9 0 P P £60T g GEGT e g v - : . ©
g ¢ 'V _uyor . ‘S 8 'L ‘98 "998 ‘b/T "MN P/T "MN '9¢—
134 199 € 9861 J97Ins IL JIeqrer X | PN AN
'V uyor 93109n ‘S 8 "L ‘s 098 ‘§/1 'AS P/T "M ‘6g
........ 0z 099 g GZET ~TTTTTTTTTTTI93ING TR BULIBIY 9yer - ) M VT Y
'V uyor 'S 8 'L ‘Sg 098 ‘B/T 'HN ‘9/1 'S °PS
................................ Omw ﬁ Toeee h@uvﬁw ﬂow.:om . .ks. §as .Mm
‘d ydssor s 8 L ‘Ge 098 ‘§/T AN ‘9/1 'HS ‘€9
........ oF 08L € ‘0D surjuadanyg, ; . . M YT "
JnY 'S 8 L ‘8¢ 098 ‘p/I 'HS ‘¥/T "MS '2S
................................ 806 g L06T 19110 TOUBIN K . M FT "
: ‘v uyor BOPIV IQ 'S 8 'L ‘8¢ 098 ‘b/T MS ‘¥/I ‘IS IS
09 og U - 098 € 0861 191308 upuey ‘d ‘M | . X M VT ™
paLq 'S 8 'L ‘g 998 ‘p/I ‘IS ‘$/T 'HS 09
79 0% e 6€8 € 6261 J91ng UBIOW [ 'V | X . M ST
palyg 'S 8 'L ‘98 998 ‘B/1 ‘IS ¥/T "MS ‘6¥
........................................ ﬁN BN s Y0 R0 Lo it CHLER A rd : ; : ; .k.s. @._.” a
'S 8 'L ‘sg 088 b/1 'HS ‘¥/1T "HN 8%
................................ OOb @mN wmmmemss eeececeemseenaneon D ®0_>.-ww FECRGIC : ; \.KV 9T ‘g
039 z 8g61 . Lm.w_w_.ww,mm_s “S 8 'L ‘bg 098 ‘p/1 meﬁv\ﬁ.m.ﬂm Ly
N ATTATI T [ oo eeeeasaeeaneerrnannnsssnnnnn comerees sssseeen R SPIoLg IIN - “
(@) eneuony SIMoT 8 "L ‘Jued pueT uoslodeN I 'S ‘9F
99 99, (399)) (3993) (3993)  (Sdyoul) peajerd J9I swreu 1o uor3ed0 ‘ON
wwwumwwww.%u R_aww b wmw.«_v hwo._wvw U99JOS POSEBO [[9M JO  [[9M JO  -WI0D 1PUMQO
1930vIBYD  -YOIUL Jo jJodo) SI[EmM 3de@  J9jpWw  9jed
y315uer1ol yydag yotym -elq

pues SulIBa(-19}BM 0} y3daQg

(PPNULUOD) —pT FTAV], .



28 M dnsswoq TS T y adid ,zuo 3% o1 mwmm X4 sLL 0y ‘99
‘ ¢ Q aje L9Aaan 09 9ATBA JO ‘w)g —
826T °L8T ‘9L 1oded A(ddng-191BM S A_@vmw mgw ............ onsewo e 008 991 3 8 Mmam x6z 00¢ 09 ‘ca
‘ ¢ ; X e KaAan 09D 'S 1®eM jo doJ, —
8Z6T ‘18T 'd ‘9.8 Jadeq A[ddng-.a91em S _?vwm mw% ............ ansswo(f T T 91 ....:_Scwe e 00 4 mmam [ 4 el ol b9
! ‘ d Jeded A1ddng-19)8A\ Ldaang ‘[cen 'S . eoeymms puey . OI - . o
8G6T “L8T ‘oLS d Al mmw_:ﬁ:w.« ¢ selddng § LA oS WO ceeeee e 008 e 0g 00¢ 0L ¢9
‘ ¢ d Jadeqg Arddng-a93e £8Aan O S ) i i .
8361 “L8T ‘oLS d Al S-193eM S 109D wmnuwH ......... pouopuequ e .
8261 ‘P8I 'd ‘9.8 I18dBg Alddng-191BA\ Ad2AIng ‘(09D ME ......... wmmz_mwmwm% ......................................................................................
56T ‘81 'd ‘9L¢ loded Alddng-191em Loadng -(08n 'S [y Al {saolg L
sz6t wm%.w G061 ‘69 'd ‘68 ‘lIng m..ﬁw 9dxH a8y 1ddISSISSIIA saarog - - Lg c0¢
................. Addns Tt et 99) FG 13 6861 6°62 GLg <t ‘29
aliand 1dM Jo do, 81-9
L 1I@A\ ‘8Z6T ‘28T 'd ‘9L¢ Tronsswo( s T g T wwo.s g1 It wmam ¥oLe GLT Gg ‘19
Jade - FE) . ‘S ‘L1994 SMO ™M jo dog, —
wdeg Addng-1918p £3aang ‘(09D 'S N [CER S uﬁﬁ ............ opsawoq v w8 e s — a0y 809
‘Lddns 00¢ 009 Tt SS010 T <T 666 g9 v v ‘09
2:qnd 1I8M Jo dog, 81-¢ .
193) ce¢ e puvs jo 399y ez U Y0038 pue I8 T T e 991 @ LT 6E6T  L'Lg [AS 0¢ 68
=== onsswoq 1em jo dog, L13—¢
prOaEy v e e seemeeesTannnS e RS e -gg
............. peodapiey Y I (o1e) § S ¥ 6661 T1°1g 00% 9% ‘LS
asnoy dwung 61-¢
........... onsowoq %8 el T 58049 L% LT 66T  L°9¢ 003 69 99
—ﬁwg HO ﬂHOr..—.‘u Nl@ s@m 0 eeeesees eeeveens
uone)s auijosed [ pue saljiwey ¢ saddng T }d03s pue 8L T v e Ssoad 3¢ t44 6E6T 39T '6g
) o13sdWO(L em jo doJ, -9
........... onIsawo(r %8L (148 (1} 4 i
........... ansswoq U . X o1 C R &4 0¢ 6861  9'€2 TTTTLOge
em jo dog, 29
........... [eLusnpur %1 e
FaASOWOA e e e e,
A[peq sywval Suise)y MD03s pue 98 T T e ‘18
saltey ¢ saddng bISEENIg] e
........... onsewod FL8 e e j00d FEL 13 9°'1% 29 ‘09
Jo #3pH
........... }203s pue T T et §SOAD L°8 (8 '8y 003 39 ‘6¥
o13sswo(q em jo doJ,
........... onsawod %L T pedy [dvam 3 00 144 921 I '} 4
9orJINS puB]
sarluey ¢ solddng’ }O03Ss pur 1) e - T T T e e e Ly
I SOUO(L e e e e
,,,,,,,,,,, 35038 puw s s U [N ameeenen wesnenee semenees smeenees - N2
PISEEINE]
BUWLIOJUl [BI2USZ J9rem ‘I, dwnd Mol Jo uony (3993) ‘I's'w paan  (399)) (‘w-d'8) (399)) 'ON
Fm..___um MM&W@;-.S&O Jo as) Joyem — —— -draossq puUno.rL3d aAoqe -sedw ‘}d ‘'seaw PI[[lIP  PI[[IIP
‘dwdy, (w'd‘3) (-) mo[3q 399,y aleq (-) mo[aq uaym uaym
PIRIX 10 . J0 Moy peay
A0qQY ?A0qy pajrod  dn3els
-9y pajaod
jutod SulInseaj\l [9A9] d9)1B M -3y

(panunuOD) —HT T1AV,



N —— T — e e $06T 108ues ST 18
pues Gl 0 mwwum_n——o [910H JduqJaey fE bewP w..mh mmm 88
....................................... L 6Ll " 5061 1Ing
VvV uyor . juowad[)y 8§ 6 L ‘LT 098 ‘B/T ‘®S ‘b/T MN L8
|9ABI3 pue g9 0 T Fges g¢8 I {1 d ‘Y °lllayseN M ST "
weyesn pues LBIH 7 d[iasmory “S 6 "L vn ‘09§ ‘UdD JBAIN ‘98
B Akt wodo 82p z 0261 SploLd ADOUUSYT "I M 9T
SIMa S 6 'L ‘8¢ ‘09§ v\a "MN ‘%/1 'EN 'S8
BT o T T— 008 g e e s -0 “1qrT oanEy ; M 9T A
jusaslloq “S 6L ?.v 1Z 098 ‘Z/1 "M '¥8
a[pUoIID g 009 e 0D 'aQqrT dangyg M 9T 'd
juaaajrod “S 6L .on 1% "09S '%/T "M '€8
BIIAUOI = erseressrsssmsssssmess  evvne e wedo oTh z 8261 SpIotd SYOLPUSH M 9T M
. a + m_kwwr% .N_MMMH_...ES ‘S 6 'L ‘Ig 998 ﬁ\ﬁbePomH wm\mﬂ WPM ‘28
BIIOUOIY e sssemssssmness e e wedo 157 ¢ 1861 spiet g ugor
SIMOT ‘L ‘6L 098 /T "MN ‘uojluiriesd °ig
........ %3 SproLd - - - M 9T H
) s % SIMITT 1e0g ‘S 6 'L ‘6T 098 ‘3/T "MN bwk\awﬁgm ‘08
BIRUO e TR 05 z 16T uBwIp
0 1o1InS huwvw—m&mwe% S 6 "L ‘LT '09§ ‘p/1 ‘@S \mw\ﬁiﬂﬂ ‘6L
oF L 22 e 261 B
‘v uyor “S 6 "L ‘LT 998 ‘4/1 "MN P/1 ‘N 8L
................ 0011 ¥ L1061 1933Ing pleyoued - M YT "
‘v uyor ‘DD SIN S 6 L ‘AT 998 ‘p/T "MN ‘¥/1 dS Ll
................................ 00TT - 1067 19130§ pieyouBld : : M PT U
‘v uyorp ‘DD SIN S 6 "L ‘LT 098 ‘B/T "MN ‘¥/T ‘HS 9L
................................ ¥re 2 LE6T “TIRZYIME ¥ O- SRl ENod AN - pUBeAZM 38
‘M PT "9 S 6 L ‘0T 098 ‘§/T "HS “eslL
cereeseemmmeee eesene seieae 0%0T ¥ 0161 193INS SHIOMID)BM ; . M FT 9
‘v uyor PUBPABA 'S 6 "L ‘0T 098 ‘3/T "MS ‘#/T TAN °SL
................ F096 ¥ 1933NS U SHIOMIS B M ¥ A
‘v uyor PUBPABA 'S 6 'L ‘0T 028 ‘b/T "MN ¥/1 'S ‘L
........................................ e +wwmﬁ w............va w@~0ﬂh.:...unm®g -A.GBSM:* ; ? 9T ‘M
SIMITT 1ddyssissiiN 'S 6 'L ‘GT 098 ‘p/T "MS ‘¢/I 'HS ‘€L
SUIELTECH o T pues fexp v 0L 08 v 3161 0D “aqr] oI juRLY pURT] UOIIBUD
U0ISIM ‘H udesor “m 9T "M 'S 6 "L ‘8 098 ‘3L
B ] o T — 059 g e UOSUBMS U0}SO M SSITL juely pueT UOIBYD
uyor ydasor “M 9T 'Y “S 6 'L ‘8 098 ‘1L
BTN e] To L 0g e e 009 %1 LERT e SproLg uveq ‘q ‘H : Jusip puey
= S[mMary uoffey) ydosor “M 91 ‘9 * ‘S 8L 0L
JTCY pues  0g. v e zep s e 6881 rodues (5) praUOy pUEoATM TE “SpIE
weyein sa[reyd med 9030 Is0d 30 "M ‘1w §'T “M T 9
“S 6 'L ‘v 098 ‘P/1 'HS ¥/1 "MN "B69
Y T T 00TT g e 29130 s10yds - : : IR
weyeld) 'V uyor ‘L "09D S 6 "L ‘P 098 ‘B/1 IS ‘¥/T "MN 69
R 006 g e 137InS syoIa 'd D : ; ; .>P T 9
weyeln vV uyor 'S 6 'L ‘P 998 /1 "EN ‘?/T "MN 89
P EE Y pues 6T e e 8¢ 8c¥ ¢ 77 Ja3ues J93UBIIOIN 'Y ; ; M VT "
weyeln safreyd ‘S 6 "L ‘¢ 098 ‘}/I ‘IS v\_ﬂ ‘MN ‘BLY
3 0p e e 20zt . 9261 101108 salomIIEM ° : : M P T
weyBlDH 'V uyor pugpAM S 6 "L ‘G 008 ‘9/T 'HN ‘¥/1 'EN °L9
SuoljeurIoy [elrjewt (3993) (3993) (199)1)  (3997) (399))  (seyoul) pejald WA swreu 1o uoryed0 1 ‘ON
0180109H 10 SSOU  UQ9JOS USAJOS DISEBO [[8M JO  [[9M JO  -WI0D JauUMQ
J9j0RIRYD  -MOIUL b ) jodo} sp(em ydeg  J9jowr  91ed
y3Suer1o} yaded@ UdIYm -BIQ

pues Jujaeaq-I9jemM

03 y3deQ@

(PaNUU0D) —pT ATAV],

178



o POUOPURBQY 7 e e e e 1 691 08 ‘18
80T "DAIOLISOIUN SMOLT POUOPURQY T e e s e e 0se 0908 98
.......... relsnpuy - gy
........... onsewoq 1 T
........... onsewoq = e epg
£[094F SMOLT ™" onsewoq  ¥L ¢ B T T — 25
MOOJS PUB s e e e s e e e ‘I8
o1Isewoq
A[00dF SMO[T ¥o01S pus 08 0z ommese esmemne eeeseese esevest asseee vsseens -08
onsewo
5 3% 1IPM™ )o03s pue 9L T T mmmmmmmmmmmemmmmo mmmmm om0 e e [ ‘62
¢ ¢ d Jaded Arddng-aale, [AINg °'[09H 'S ‘N onsswog
8261 L81 924 < A s A AORINS 109D 8 M onsewoq %8L @ T T 8¢ 8 mwam 93T 00T qe ‘8L
................. fiddns < EA] gy
onand
................. flddos e Y
oliand
.......... }O0lSs pur T 308 L 9 “Bgl
d13s9wWo
Gg MM Addns 8 U7 T ¢ :wBuowwﬂ.ﬁ frd 148 mmmm ¥°8¢ 00¥ g9 ‘6L
‘8261 d ¢ Jaded Ajddng-i93e £aAang (09D 'S N alqng —!
8361 "L8T 9L8 d Al S M S T YRR ddns e e e m._.m...ﬁ...«.omwﬂmv 87 oz mwam 6'ge are g9 9
¢ ¢ d ¢ Jadeg Addng-a9je LdAaang ‘1099 'S N anqng A —
8261 ‘L8T 9LS d Al S-191e M K994 SMOLT™ pouopuvqy %L Lp et e B2 ‘el
uedo A1QBAOId J .
Apeq syea| Suised o.hou.mm soiddng 0z IPM Jousswog T T 002 003 2L
¢ ¢ d ¢ adeqg Alddng-a93® QAINGS '[09D) 'S
8261 ‘8T 'd ‘91§ IodEJ AlddnS-I9)EM e B P — 001 1 8L GeeL  gOr e e -
oM jo dogL 9-9
soriwey ¢ sonddng dpsewo TS T T s w0 e e e ‘0L
0T 62 IEMT POUOPURQY e e -~ S 08 9T 69
‘ * d Joded Alddng-1918AA £9Aang °j0dH 'S ‘N
8361 'L8T 9Ls d Al s TEM. WOWZEM.« e mwﬁaaﬂm ........... 30038 pue 2 2 SS0JI0 1 6 686T ¢ey - T e "69
onsawoq oA go dox, .. L S ..
Alpeq Sye9[ Suised isoiwey g seyddng 30038 pue T Y T mmmmmmmmmmmmmmmmmm o e e 89
QUSAWIOA e .
0T 82 MOM™ peuopueqy ceeere eeveeaetenes e e . 08 91 e29
' ‘ d ! A1ddng-I191eM L2Aang (09D 'S ° - .
8361 ‘L8T 9)¢ aaded A S-JI9¥e M S 109D 'S ‘N Addns  gg e e e §s010 g1 22 6861 098 00¥ 69 ‘09
onqng 13M jo doL £-9
UOIYEWIOJUl [BIaUas J197em ‘g, dwnd molg Jo uony (3893) ‘I's'w paan - (389)) (‘wrd'8) (399)) "ON
1 0 98, J97BM -diosaQg punoJd saoqe -seawl ‘}d ‘sBIW PI[[IIP  PI[[IIP
PUB SpI0deL 90 ¥ o dweg, (w-d-'3) (=) mo[3q 399 9yed (-) molaq uaym usaym
PIvIX J0 J0 MO[J peay
aAoqY ?A0qy pojaod  d13EIS
-9y pajrod
juiod SuULINSBIN [9A9TT J91BA -9y

(pPanUNUOD) —pT F1aV],



WBYBIL) mmrrsaseesees 08 T Tt e 083 4 686T T "I ONHT—?W ‘q O [ooyog ettt BUBZIT Jeau ¢ ‘M 8T m ‘S
Bt X renus) 9 "L ‘gl 998 ‘p/T ‘WS ‘¢/T AN ‘®BLI
e 0oL yo “(3) a0z ABMO[[ED ' D - ! 3 T
-uMsg ‘g ‘0 'S 9 "L ‘L 99S ‘B/T AN ¥/1 m—m LT
BIROZ BusBg ™ pues o0 T e e 9¢€8 4 2061 YNY . >> 119 S
........ ‘dISIN 9 "L ‘9 998 ‘B/T "MN ‘¥/T "MS 91
sluoadeOseg T [PARIS  gg T e e 444 4 9861 J93INg YUY . M 1T '8 'S
pu® pueg PaLg ‘I LSIN 9 'L ‘9 098 ‘b/T "MS ‘9/T "MN ‘®BSl
e[nogeoseg "vvTTTTT™” pues g9 0z vt e 869 4 8861 Jng MyoNYy X X M IT " S
paxgq dISIN 9 "L ‘9 998 ‘B/T "MS ‘B/T MN ST
BINOBOSBI T pues 99 ¥e 8% S09 (1124 (i 66T T QMO "D "ATTTTTTTTTTT 991A19§ . i M IT 4 'S
I_/I0I ‘SN 9 'L ‘T 998 ‘B/T "MN ‘¥/T 'EN I
N pues g et e e 066 g e 193308 prROAIEY D T - - M I " S
Aern 'V uyor g 'L ‘I¢ 998 ‘4/1 "MN ‘#/T "MS ‘€I
................................ 2882 gE6T R JO 00™E 'ON 0D IqIT M 0T a
81y JInD  JejzuBQ N "I 'S § 'L ‘Lg ‘08§ ‘100 .m—w .:wwz K48
BInogBosBg [PARBIS g e e e 19 e 2261 € "ON 0D “IarT u
pue pues SOUlH "MPH “S § "L ‘61 09§ w\ﬁ HZ “ert
N1V {0351 o R g T 14 4 L86T meys ‘H 'd s | M ET ‘g 'S
S "L 'Ig '99S ‘¥/T 'HN v\a mHZ 1T
........................ 1188 8861 e 3O 10D FON "0D) AN M gL W
‘31 JInH -Aoy P pw] ‘nos “S g 'L ‘8T 098 v\H ‘as o1
Ek@rm ......................................................... 22 gg vt e peoariey : ; M ﬂ.n MH ‘S
weyerd T'SE'DG L ‘ST 098 ‘B/T "MN ‘¥/1 QZ ]
BIBUOIY I ™ pues 18 or v T 01 9 LE6T 49130 [ooyosg ) X M IT 9 “S
MO[Id X Palyq §s900nS § L "SI 998 ‘p/I "MS ‘¥/1 BZ ‘8
BIIBUOIII ™" pues ¢ 7 e 01T 9 9861 J193Ing 901AIS . . M 1T ' 'S
X paJgg Isa104 'S 'l § 'L ‘TT 998 ‘p/T AN ‘W/1 “MS L
T 0z T 0.3 0Lg 4 LE6T Mmeys esnoy ‘'a 'MW R | M I Y 'S
Jotpang § 'L ‘9 098 ‘¥/T "MS /T "MS 9
........ 14 89 3L 3L 4 GEET T MBYSTUAIHOOM M L 3 i M 1T "9 'S
weyerd Horpang g 'L ‘9 998 ‘B/T "MS ‘¥/1 MS S
B[NOSBOSB 29I [111) S 00L 57 G8L 4 8261 T J9Z}IME g DT Yos pareplios i i M IT d 'S
a1 weysid oor T 002 -uo) J3onBs ¢ L ‘9 98 ‘B/T "MS ‘¥/T 'MS ¥
oy pues gL e e 8pg et e 0D [BIIUD " p 30dag eseg >P 0T 9
wsyBlD dufe] [BABN 'APY 'S 'l “S § 'L ‘ST '09§ ‘p/T 'ES ‘¥/1 ‘S e
P T R O I — ger 86T " snpeoag ‘g ‘oI SNpeoId I ‘N M 0T H T8
weyerd § &L "9 '09§ w\ﬁ "MN ‘3/1 IS ‘¢
........................ 16¥3 .68 gH6T  TTTTOD "BIY B TTUL CON 0D IqT MU IT Y ¢ ‘'S 7L ‘88 "99S ‘p/1 'EN
) ! o3l quny  Jd[zjue ‘N "I "100 'S JO “M 31 099 “N "I} 098 2
emogedsed” Trpues g 0000 v e 08¥1 4 L68T 1INy 0D “aq71 M IT g “S
queayg UOSIMOH % "L ‘08 998 ‘3/I ‘MS ‘9/T "MS ‘d1
BINOSBOSBL " [Paead g, - vt e 6L9 4 GE61 JeIng 0T-J D "D D M 1T ‘9
pue pues paxg 8.7 "L '9z709S el
(¢) BINOSBOSB pues  oF (172 619 619 4 geer JepngT Tt 0I-4°0'0 D M 1T 9 'S
paxrg b "L ‘9% 998 ‘§/T "EN ‘¥/T "MS I
SUO0IIBWIO0} letdjew (3993) (3993) (3993) (3993) (3993) (seyour) pajard T aweN J0 uolyBooT ‘ON
01901099 Jo ssou U39J0S US3IDS PISEDd [[9M JO [[OM JO -w0d JB3UMQ
J930BIBYD  -HOIUL Jo jodoy siiem ydsg 98w 9jeq
yr3uery 03 yorym -Bla

pues SulIesq-I93B M

yide@ 03 yideq

XINNOD NOSI¥YVH NI STIAM — G a4V,

180



.......................................... I3 el
auil ur yed[ YIS onsswoq %¢gL 62 €9 amﬁ ger e e LT
oT-
8¢ II9M. ‘8361 ‘9T onsdwoq@ vt T e e pPeay [pPa v S0T 986T 03— SL ST 9T
*d ‘grg Jaded Arddng-a9)ep\ A8Aang ‘109D 'S ‘N1 38 908JINS puey aunp
[ e T ez L eql
................................ %ol s ga) [[OM LL 66T £ 09 8 ‘o1
Jo dog, y1-¥
Borprr onsawoq T e v o PEedY oM 772 S 08 — 31
Je 90BJINS pue]
3077 L8 1I°M ‘8261 mﬁ ........... pauopueqy g, T e 0°¢ 6% 6661 T'¢— U ¢t eI
‘d ‘9)g Jadeg A(ddng-I9jep\ LoAIng ‘(09D 'S ‘N yI-v
M 3o0adsoad [1Q pauopueqy - TS T e et 003 T 06 T T e ‘eT
o e . aL 61 “®IT
............... oisewoq 69 semeees s gopIING 28 - TI
pueT
1M 3109dsoad 10~ “pauopueqy T T - © o Joo1d 14 S - 0T
yorueqg
En_wm.wm_E Yanos-rees DHSWOQ e e e s wer ui gz e ZHET  L8gg- e e 6
103 [[eM 9[qE) J93BM {WO0}}oq 0} paxoq ‘[[dm Ing MJew yousg 18-21
Gorp s [oouds %69 QL e s sowlIns PR 1861 e e 6 - '8
pue]
Sory onysewog T [ QoINS Tt e e . 08 - L
pue]
salruaey p wwm—ﬂﬁﬂm .............. OSWQEOQ ...................................... ?d0rJINs T FGG1 8¢61 o1 v e ‘9
pue
T o9deyins T F69T 66T 08— v, e S
pue]
.............................................................. Feel 0p— I
................................................................ Qo1 T
1[3M paJoq pasedu) T onisewoq TS TS T et gQeans et e - ‘¢
11eMm 10adsoad [1Q° “pauopurqy - Tt goopy o T 09T T ‘g
oy PaudpuReBqy | TS Tt e s e £:77 S ge - ‘qr
06T ‘L. "d ‘68 'ling ‘vIS Jadxy 13V 1ddISSISSIN
.MO\H ............... OHHWOEOAH ........ °N ................................................ ONN ........................ mvﬂl .d._”
Sorpr onsawoq ) 03 T Iea je 0gg v o SFI- T
90®JINS pueT
uorjeuLIoOjul [BI2US J3jem ‘Ho dung mopg Jo uon (399]) T's'w paJan (3993) (wd-3) (399])
pu® SpIodal I3Yyi1Q Jo asn) J91eM -drrosaq punoa8 o9aoqe -seoW °‘}d 'sedwr POILIP  PO[[IP
~dwa,|, (urd-8) (-) mordq 131994 9red (-) moeq uaym uaym
PIOIX 10 J0 Mo[y peay
9AOQY aA0qYy  pajrod one)s
-9y pajaod
jutod SurInses|y 19A9] I9)BM -9y

(Panunuo)) —E1 a1av]y,

181



(¢) ALd40" 06 T 709 g Gg6T TroINpIds wwE._mH Aegq Jorg ‘N 1w g “M 6 T
weyely) 93109D “S9 'L ‘s 098, ‘P/1 "HS ¥/1 @S "B¥e
() ALIQUE -rwrerrrrmsmeessssmssseresesesesss e 92 e Le6T JOZIME g O wnie S ‘M. R A OT N S L
weyeln T '998 ‘¥/1 ‘WS w\a ‘°s «\ﬂ ‘AN PE
P e 218 2z 1861 SUBAGT 99T sowep ; M 0T "
weyeln SBWOY,L, 'S 9 "L ‘3¢ 998 ‘¥/T "HN ‘?/T 'MS '8¢
ANV Qoﬂ@h ....................... g:dm ...................... ea escesses QON QHV @OQH :om::o.ﬂ ; B QH .m :m
weyerd) % JoxIed 9 "L ‘g€ 998 ‘¢/T "MN ‘¥/1 "HS °ze
P R 08 e e e L8 e eg6r I9ZIIME " D DAOITT "Saqy -ty Jussny 1% ..>> T a
weyery “S 9 L ‘I¢ 098 /1 '®S ‘b/1 'HN "BIg
AxI91" ) 9z¢ e ez61 193INg SUSA®H "M T M TT "
weyen paLg S 9 "L ‘g€ 098 B/1 '®S /I MN °I¢
Rago g s pues €7 e 06T e gEET e SUBAG a[peD uyor M 2T "
. weyery sewoy, S 9 "L ‘e '998 ‘p/1 ‘WS ‘B/I UIN 08
(&) arPuUoIND ™~ - 144 144 3L gL g LE6T wae Lyunon M 2L 4 "'S
. uosyueH 9 L ‘L3 998 ‘§/1 'EN $/1 AN 68
P RLY 0L e e 6ze ¢ 9861 1971 IMS " D 10003 - 100U0s 3& "M 1T U S
weyeln uswAT 9 "L ‘63 098 ‘¢/1 '®ES ‘¢/T 'MN "88%.
ALID w0905 0p 089 T 089 9 1261 SoUOL ‘SIN M T "
weyern S 9 'L ‘63 098 ‘B/1 'ES 7/T "MN ‘8%
Bnoseosed " - ©F006 = yosuny "IN M 0T 9 “'S
v 9 "L ‘08 098 ‘3/I 'EN '$/1 'MN ‘L2
B[noseosed oz U7 ™Y g9L g 1] S UOWIIBH "IJAL ™7 uyoxsy . i M 0T "
uLiyied “s9 "L ‘9g 998 ‘¥/1 "®S ¥/1 "HS 9%
dﬂzowdom‘w&.:..:....w ................................... NQN\ N mmaH Nﬁﬁﬁﬁ -.MS ks. @ .m .-m
9 'L ‘6z 998 ‘¥/T "MN ‘¥/T ‘@S 'S8
BT LT - 008 %z ~ueSNBYIEI ‘H wBSIoIy MOT WS
nyuy 9 "L ‘68 098 ‘9/T "MS ‘¥v/1 "MN 78
hh.ucrv.m ..................... —wbd.mw 0g e e az¥ 08p e e 0D "aqrT ﬂdﬁnh‘ﬂ e
weyerny - pu® pueg 1seo) JinH "M IT "9 S 9 "L ‘0g 998 ‘¥/1 S "egq
k'ﬂanoom ............... wwesssss  eessesss  sesesess  wesmsess wmm @ *N@H ....... PONU_BM ..m oo ................. OO hpq B H.ﬂ .m
weyer) u3jyeH-uosed S 9 ‘XL ‘02 998 ‘?/T "HS ‘¥/1I "MS 82
................................ 9eTH GEGT R 3O P00 T "ON "00 1T M 8T "
‘819 JIn Aeq-wersug “S 9 "L 'gg 998 v\ﬂ as  'ee
14 (1) 20N 9% €0g 148 gretT T 0D [BIjuUdy T AWy 'S N | X M 0T 8 S
aude] 9 "L ‘ST 098 ‘¥/T "MS ‘?/1_'MN "®BIg
6L [1}4 T 95¥ € LE6T 19310 SALIdYSLY JO M 1T 9
PaIg neaang 'S ‘N 'S 9 "L ‘LT 998 ‘§/1 "MS $/I EN 13
06 (1} 2 1834 14 8861 193Ing SALIdYSL JO M TIT A
palg neaang 'S ) s 9 "L ‘LT 998 ‘b/1 "MS ‘7/T 'HS 03
ureqery ¥ £ Ly ’ Leet smwuw :M.ﬁmmm_% um 9 'L ‘LT 1998 '3/ .B>m> Hm\am.mm 61
d~ﬂ°%d0wdm ................................................ F00L e erIewq M IT 9 ..m
‘g uyor 9 L ‘T 998 ‘B/T "MS ‘¥/T 'MS 81
suolljewaoy Terr9rew (1993) (1993) (3993) (3993) (3993) (sdyour) pelyord J9[uag QWeN J10 uo13ed07 ] ON
o130[09D Jjo ssou UJIIDS UIDJIOS POSBO [[OM JO [[OM JO -w0D JUMQ
a910vIBYD  -HOIUL jo j0odor si[em uyrydeg JI8PwW  93ed
yj8usry 01 uarym -elq

pues SuLIeaq-I93e

yideQ 03 y3daq

(ponunu0)) —gI IV,

182



....................................... T geg 0% 2% ehe
onsewoq ceveere meenee eeneeeens ssor M g9 . ev6T  &'LF 091 08 e
jo dog, S1-¢
onsewoq %L 0 T 8T [li4 mmaw T v, T ‘g8
98 1[PA ‘8Z6T ‘96T """ ansawoq %0L 9°C sy 6861  G°03 088 g8 k4o
‘d ‘9Lg Joded A(ddng-193ep\ A8Aang ‘[09D 'S ‘N . eT-¥
.................................. e ag LT - "ere
o opSemoqq e e e e peey [om - 6LFe eg6T 09 LT ‘I8
3B 90®BJINS puB 190
............... onsewoq 0L S DRAY . [[OM 28 — “0¢
7€ ?0BJINS puey )
adid your-g uy 39S dwind ‘33 gy olsawoq@  vvvtTT Tt e pesy [[em T - e 66T 0g- vt e ‘62
03} adid pajeaojyrad youi-g ‘33 0% 031 ‘bs "33 9 SnQg 3e 9delINns puery 01-¥
ereeereereeene e sesneneteenee | setestes wesessse eesesee essessssssescscecscsssensessans 86 e e
S[Iem Laayojyey T onsswo@ YT T T e peay oM T 19°LL 6861 FgI- v ¥ - ‘82
ysiJ JO UOIB[[BISUl Jd))Je }39) (I Pauldep peeH Je 90eJIns pue] (4 S 4
............... onsewog %Il 6 "USSOID [[9Mm €e 63 6861 118 T 'L
jo dog, [ 4
............... opsewoq 08 seseeee gy oM TT ¥ 6867  6°8T Y
Jo dog, SI-¥
.............. onsewoq e YR Py el 5 66T ¥'G e egm
Jo dog, eI-¥
onsswoqg TTT| T T pedy [Pm T 61T 6861 +81— v ¢ ‘¥e
78 90eJINS pue S1-¥
o da orp e pouopueRqy Tt e s el e 96 e e e e ggg
: ‘gL *d ‘68 ‘ing "els Iddx{ a3V 1ddIssISSIIN )
9067 9 D S X R e S S 1e26 e — 2
Je 90rJINS pue] 81-1T
oM joedsoxd 1O pauopUBqy e e s qo0y e 96 e e e ‘22
HOLLID
T e et 002 %o el
‘wt d '8 ¢ Surdwund 9993 (T umopmerqg vTTTT” ousawo T o vt o pesy Jem vt T 6861 or- e T ‘18
B doeLINS pUCT 454
“puod g6 ) ‘moqpe [em G'T 18 6861 G'IT 001 9T ‘02
ysig jo dog b a4
Sory T puod vt e e emeeneeees 99} [I9M (' 32 6861  8°31 1128 (39 6T
ysig Jo dog, yi-v
............... onsewo 8L TTTTUUTUUSSOMd [[M L0 16 66T 89T R 3 §
30 dog, 454
uoljewaojul [erdudd Jajem ‘Ao dung morqg Jo uon} (399)) ‘Ts'w paan (399)) (wd8) (399)) ON
pu® spIodad I9Yl0 Jo asn) J9)em -drosaq punoad oaoqe -seaWl ‘}d ‘seaw PI[IP poI[LIp
dwa,], (rwd-3) (=) mo[eq 3934 9je (-) mo[eq uaym usym
PISIX J0 10 Moy pesay
JA0qQVY A0QVY pajaxod onels
-9y paliod
jutod Suranseap [0A3] I9JB M -9y

(panunyuoD) —¢1 18V,

183



........................ 188 ¢ LZ6T  TUIZIIME M "D xneapaq . M T "
§ ua.log 'S L L ‘ST 998 V\ﬁ ‘MN ‘P8¥
................ 28 ¢ GZ6T  UUTIRZIIME H CDTTTTTTUOS9[0D I M OIT "
“S L "L ‘ST 098 ‘B/T 'MS w\a ‘HS "08%
................................ 09 ¥ FEET  IRZIIME T DT TR0RMD L e OpURT T8 ‘6 ABM
..:m_m 'S ' 30 ¥pi1s " “M TT "
‘SL L ‘6 098 B/T "MS ¥/T “AN "q8¥
................................ 881 b GEET  TTIRZIMS M QT AIOSIAN T 0D e “MTT "
S, UOSTIM. “S L "L ‘6 "09S ‘§/T 'MS v\ﬁ ‘gs ‘esy
Adgo g e 113 602 (122 68L € 8E6T SueAl s ‘W o M TIT ° m
weyerd Sewoy,L, L "L ‘9T 998 ‘p/1 BZ «\a ‘8%
’[nodeoseg pues 89 T o 628 ¢ 9Z6T T J9ZIIMS T D uaSusy “s u ‘L
‘D uyor ‘gl "09s ‘p/I "MS v\a BZ IJUD "L
BIOGBOSE oo s s s 116 ¢ $261 “IOZIMS "M O WEUIUAD 'H 'H - - M 6 U
‘S LI 9T 098 B/1 S 9/1 MN '9¥
BINOSBOSB I e s e e 828 o 8261 AOZYIMS Y T urwWuI03] ‘M 6 9
qoder g L "L ‘L 998 ‘y/I "MS B/1 "HS S
................................ 0023 GEEL OSSO YV BT [ ‘ON M 0T 9 ©°S
uaduaH L "L ‘GI 008 ‘¥/T EN 30 I93USD P
() Radpp e smess e e s e F00L g e e suRAg USTLIG “pf "L -oroeereoemesessene i "ML OT M VS L L ‘T
weyetn sBwoy,, 098 ‘p/1 "MN ‘¥/1 'UN %/1 'MS '&F
Adxd 4" [9AB13 (9 [ 129 € TI6T J91Ing spleyoly usg X 5 M 0T ‘¥
weyerd pue pugs 'V uyor “SL L '8 7998 'B/1 "MN ¥/1 MS ¥
P o R S T 628 2 () 0861 IOZPMS " O JIPUUDE 1T * e QUIII0T 1T A 01
weyerd) ) “SL L ‘L 998 '3/T "MS $/1 "EN "BI¥
AL 06 07 e e 228 ¢ e (5) 1933N PINOD I : M 0T A
weyesn 'V uyorp “S L L ‘L 098 ‘b/T 'EN F/1'MS CTh
£119.7 00 e e e 0ge e 1861 < IOZVME H O "MV - M TL
weyesd “S L L ‘L 098 ‘b/1 "EN 3/T "EN ‘d0¥
AR S 0L e e 918 ¢ ae6T < IOZVME " D SACEH N ; M T "
weyesn S L L ‘8 998 ‘¥/1 'EN ¥/T "MN "B0¥
g e pues oL T v 9LS 9L8 s 6g6T I9ZIMS Y DT uosauugyop ; X M IT Y
weyeln) welm “SL "L ‘8 098 ‘¥/T "MN ‘¥/1 'UN 0F
........................................ - “{BONLO 'L “Bibys - - M 0T ™
“S L L ‘g 098 ‘B/T "MS V/1 ‘HS 68
3 R CX: SamE puBg QL vt e e 139 Z L36T TN I9ZIMS g DT U3no1oqieds § H 1HW[O0M JO " TW T “M 0T "
weyesn uesoT “S 9L ‘€8 998 ‘§/1 .ﬂw w\H S e8¢
00T e ¢eg ) ¢ 1261 I0ZIIMS YOS ‘[osuo) M 0T g
IoIBWoOM 'S L "L ‘P 098 'b/T "MN ‘7/T "MN 8¢
........ - e 200G ¢ nein M 01 'Y “S L L
aAelsny ‘I 098 ‘3/I ‘@S '#/T '®S '¥/I "MN °L¢
................................ 08T %I 6061 ‘e i M 0T 'Y “S L L
ues . SABISND B/1 °S ‘7/1 CMN (98
e eeeeee e evaees rer 2 986T T J9Z}IMS Y "D TIPBIISIBAQ 'H [ M 01 " “SLL
I 098 ‘p/1 "HS %/1 "AN ‘¥/1 "MS 'S¢
suopguLIOy TBlad3ew (3993)  (3993) (399)) (3993) (3993) (Sdyour) peajeld J9I[IT PWweN 10 uo13edo] ‘ON
o180[09D Jjo ssou U09JOS USdJIOS POsEd [[9M JO [[@M JO -WO0D J9UMQ
19308BABYD -}OIYL, j0 Jodoy sifem Yyded J9low e
yr3u9r] 0} yorym -8l

pues 3ul1eaq-I91BM

yaded 03 y3deQ@

184

(panunIu0)) —¢Y I8V,



................................................................ P L ez  ‘D8¥
.................................. 2 Tt cg o8
................................................................................................ ¥ o0eT 08 -asy
.................................................. ereee e e 0p ezl ST ‘esy
.............. }003}S pue 8L T semestogogrIns (g 10°18 6861 S22 €2 ‘8¥

orIsewoq puer| 11-v
.............. olIsoWo T T e e 9OBIINS (32 S X 3 08sT [1}2 L
pueT 912
TTTHO03S pue T T T 99} (oM 0¢ T €61  0°82 Gl 114 i4
arsawod Jo doy 91-¢
.............. uoryesruay 08 8y TUTTTTUSS040 ([9M 3 69°09 6661 66 cL 4 R4
pue op3sswoq j0o dogJ, 1%
em 1dadsouad 1O~ POUOPUBQY — ~TTT T e e e 69 T e e e %7
TUTTIUUMO0E PUB U Tt e e 99} P T3 T e¥6T  §¥g 00 v K37
onsswoq Jo dol §1-8
Gory e DISBWOEY < e eSS LR 0sT 08 “2p
.................................................................................................. F97 09 08 elF
g1 24 6861 2°¢% GLT [1}4 ‘¥
(454
....... - 13 631 0¥ "q0¥
................................. e g o1 3 “B0%
. TTTTTUUUONSOWO( TS et e e SSOI0 [[oM  T°¢ 0S°9% 6861  9°PI gL 82 0¥
ut 3nid jo doJ, -9
Apuado 3ulmoly punoy pauopueqy %gL T q TS Moqre [[em (14 [ 6861 g8 T ‘68
3jo dog, A i 4
....................................................................................... bt 29 or 1T ess
TTrTanseswoq T peay [[@n 08 6861 GG 09 §LT ‘8¢
7% 30BJINS pUB] PI-¥
............... onsawoq T s e peY [[9M e 0¥6T  F03 R X ]
i 7 90BJINS pue| 9-0T1
G€ 1M ‘8Z6T ‘961 onsewoqg T T e 991 [[om LT 9 6661  9°¢ S 0T ‘9¢
‘d ‘grg Jodeg A(ddng-uaajepp L3Aang °'[09H 'S ‘N1 Jo dog, eT-v
............... onsewoq vt e g0l [ 0°8 eF6T  £29 09 oF ‘cg
j0 dog, S1-¢
uolj}ewIoyur [eIsuasl J9)em G dwung moig Jo (399)) 1's'w paan (1993) ('wd'3) (399)) ‘ON
PpU®B SPI09dx JI3YIQ Jo es) J91em —————— uondiaoseQg punoid aaoqe -sgow '3d ‘sesw PI[[IP  POI[LID
dwe, (wd-3) (-) mo[aq 13994 91ed (-) mMo[aq uUaym uaym
PIS1X 0 J0 MOy peay
oA0qQVY aA0qy Ppojaod  O1rels
-9y pajrod
jurod Suransea\ [9A9] 1838 M -99g

(PaNUTIU0D) —GT FTAV,],

185



09 1l4 169 9€9 989 8T % 0T 1¥61 0D 1eljuad)d
weyBIn pus pues 09 QuAeT L 'L ‘63 098 ‘p/1 B@P «.\ﬁm.ﬂm *q9
T pues  g¢ 07 129 g9 ¥39 ST OT Tyl T "0D [RIIUBY I T pIotd M6 "
weyerH = *AON sude] I9[S993] 'S L 'L ‘62 098 ‘p/T "MS F/T ‘N ‘9
bkwh ................................................................ Iuﬂcmw ........ NQGH ........... .OO ~.N.~u=®0 .................... 9 PRI T um Omkun-..—'.._..u 2 9AY Ouoqu
weyesn JO UO[}09819jUY JO 100 N ‘IXONg 89
BINOBBISBF - +veeeeveecsressarsroransanane 08 Tt e e 868 12 qeeT 1S thH—Om
-ue) 1xoig ‘N _JO j00; ‘IXO[Ig ‘29
T LT 1o T S —— 0g e e e 006 v (1573 S 19ZVMS ‘" D Jueld "1S_ esnourery
. Suipyog baeg uo ‘ixorig ‘®ei9
..................... [oA®IS 09 cennnne ¢98 ¥ ae6T 193I0S 00 YSIIIdUS IS SsiAea
pu® pues UIS{INoS "Nl JO 3003 ‘Ixoiid 'T9
........................ pues 08 - 206 ¥ 0D Suuue) 1§ unwIg
uneaq 1 ‘N 3O j007 "IxXOlIlg °09
T Y C— pusg 00T e e e e16 g 26T LOZIMS U D -00) 991 MaN 1S usmoOT
i B ‘N _Jo j00] ‘Ixolig 69
.................................. o1t oF et gl g6 9 PEET  rr103Ing I 99T f0D Suru 1§ uamog
. 8D yomonuy ‘N 3o j003 ._xo:mH ‘8¢
B[no3wroseq s e 898 e QzZ6T “Yo§ ‘[osuop M 6 g S
. ) SIIIAIRqI.d L "L ‘Ig 998 ‘3/1 'EN ‘9/T "MN L8
(4) BINOSBOGB - wormesermsmmemssmmasnnne wostisss eeceeeeitne e 088 I 9T6T yueg : - —xodm— e ..»\,> a a
1euolIeN Isatd “S L 'L ‘18 998 ‘%/1 "GN w\ﬁ ?Pm ‘98
................................ 08 e LG DURIOYI T ; UM 6 W S
owugw S _med.m L "L ‘1Z 998 ‘»/1 "N vMN ame ‘e9
........ e —008 TPEEL  reSSOH Y . 5 ; : .
00 v 4 1Xond 30 £310 S L "L ‘6T "098 /1 ‘®S ‘$/1 .Bm b8
................................ = e cveennes youoadg M 0T ‘9 S
. 009 U - e 5. e T V0 owpz 88
0 P R— . . 1 [T — orremMYy
s ¢ é TS0 orson “S L "L ‘g5 098 ‘p/1 Ms %p\ﬁmﬁm 29 ™
§L e e T — PZIMS A D
a2 % ; % ‘SIOYDIN L 'L ‘€8 998 ‘B/I "MS %/T "MS ‘I¢
‘SHOLIPUSH
................................ FeLL %3 uedo)D AW M 0T g ‘S LL ‘33
098 ‘9/1 "MN ‘9/1 'EN v\ﬁ ﬂz ‘09
QL e e e o8 ¢ az6r ToTIMS H O umo1g po1g M 0% " S
L "L ‘6T 998 ‘¥/T "MN ‘¥/T BZ ‘ae¥
00 e e e e % T — TOZIME D POOY 3T g e 810s0ai) Iwou A
IT "9 “S L "L ‘gg 998 w\a Q_Z” 86y
........ 0% e - 8261 ~UI9ZNMS M D Juwerd M IT
Weyely =T 930809.10) L 9 ‘23 998 /1 "EN .v\a ..WPZ ‘6%
d~=oWdom.wnﬁ ............ 08 e e I vas € oF6T I9ZIIMS Y DT XNBIPa( oI ° - :ocﬁdﬂ 30 A\ CTUL G°T .B. T
. . 'S L 'L ‘8T 99§ ‘B/1 TMN B/ m_”Z” *38%
L1101 oot e 22 T 9g6T "IN Sujurerd UOpUETT Y 6 AME U0 M TT
weyeld . SiABQ % souaeqg ‘“‘§ L 'L 9T 098 ‘§/T ‘@S ‘¥/1 BZ I8¥
E) G 1 (1 ) o R 50T ¥ 8261 J9ZIIMS g DT peoaiey ‘O ‘I . .......... uopuery 18 ...>P Ty
) “S L L ‘9T '098 ‘3/T "MN ‘¥/1 "IS "o8%
SUOI}BULIOJ T8l e (3993)  (1997) (399F) (3993) (399)) (seyour) pajerd TII1a swBN JO uoyyesory "ON
1301090 30 ssou UQ3JIOS USdIOS PIsBO [[OM JO [[9M JO  -uI0D JUMO
I1930818YD -XOTUT, J0 jJodoy si[em yde JojPwW  ejeq
yj3uery 0} yolym -elq

pues Sulresq-J93em

yideQ 03 yide

(panupuo)) —gY 1AV,



187

Sop 09 T 97 lom 5081 el Fe - o9
*SuIMo[} punoyg Jo dog, 989
For e 008 RO ] e a8 0z 0 PO - 39
*3UIMO[J punog 3o doJ,
ertensvenererer A Ay wessesse  assessss eeeste  essessssesesesess Uil a8 6T 6L°eT eeeee v e P ‘g9
Jo dog,
.................................................................................... . 002 e ‘29
...................................... Feg 01T 2% B9
o [BLIISpUY e e e e IE[[00 e e ag6T  o'¥E 00g “I9
PM ‘AON
.............. relgsnpuy 002 ce 09
) “pauopueqy I8 T ¢ ST 0L mmam ¥'0g (144 1 '6¢
............. reLnsnpur %gzs e OT0G 008 o1F ‘3¢
QOBJINS dAOQqE ™ [ooyos pue %18 U woooo pesy [Pm T 19548 66T +9T 0ST (1} 4 ‘LS
3993 91 odid mo[jaeAQ -Ajuado Suimoly punoq o1Isewoq Je 9do®jans pue 22-¢
agde[ia [rews sayddng Addns vt e e TSSO [[AmM LG 39°¢ 661 L9¢ v T ‘99
olqnd dog, 35-¢
.......... pauopueqy %18 s 0°¢ er'8 6861 0% Toreg
do., 82-¢
............... onsswod %s8L PM 9 €% 6661  6°2¢ TTTLOpe
dog, €3¢
MBO[ ABW QU T }003s pue Wy, 0 v e £'3 6 66T oL 0 T ¢ '8g
onsawoq eI-¥
COISOUWOCL T e s S B T9pg e e e ‘28
............... onpsewoq s gS010 [OM TG 61°L2 686T 602 oF oz Ig
Jo doJ, £2-¢
............... onysewoq 0¢ g0l [OM. QT S76T 882 ‘08
| Jo dogy 912
.................................................................................................. 12 ezl o5 "a6¥
............................... o eeeenes e g o1 8 “egh
(77 91 €9°2L mmaw 6°¢e 148 13 ‘6F
................................ ey 0¢ 08 S8y
................................ e e 2 06T ce  “Is¥
.................................. . oe s g
uol}BUWLIOJU] [BIBUDSZ J9)em ‘Ao dung mo|g Jo (399)) ‘1°s ‘'w paan (3993) (wrd'3) (399]) ‘oN
pue SpI0dda I9Yl0 Jo s J9)BM —————————— uonduIdsS9(  punold saoqe -seaw °3d ‘'seowl PI[[MP  POI[IP
dwd, ('wd-38) (-) mo13q 31994 918 (-) MO[dq uaym uaym
PISIX. 10 10 mopqg pBaY
A0V eA0qQy Pojrod  O1jelIS
-0y pojrod
jutod Sutanseal [9A9] 1978 A\ -9y

(PanuryuOD) —gT A1AV,



188

................................................ =006 e FLEET  IOZIMS  OTITISIEY M TT
........ B WHUD S L "L ‘g 998 /1 'HS B/T Bz '8L
R A X pues 0L L99 3 986[ Tousy ‘D 'L M IT 9 'S :
weyeid L "L ‘Sg 098 ‘B/1 ‘®S 'v/T "MS ‘Ll
P AT L S — 089 " 1261 ouqureq M
weyern 319909 'S L "L ‘S 998 ‘B/I 'EN ‘¥/T "MS 09L
T it 1€9 H 26T U JZIIMS " DT 191y e ‘SIN ; bP I 9 'S
weyerd L 098 ‘9/T "EN ‘¥/T "MS "d9L
T TLL g $361 “19Z3IMS 'Y "D ruruwyong “H 1 '93plg 0J0QSpUeH JO
weysid ‘N Tw g0 mmvﬁ uo “M o1 ‘q "N
L L ‘08 998 '3/1 "MN 9/ 'EN ‘B9l
J 8 Y T e 058 e FL06T T SHIOM TIOM """ 913989 "IN+ ; ; M 1T 9
weyern J191Ing “S L L ‘Sg 098 ‘B/I 'EN ¥/1 HS 9L
RLIQUT ~-rrrrrwwrrsssssssmssssssssmsssswmoeees i 089 %z FZI60  TUSSNRUIIT EI Sureg r L - M T
weyeld . 998 ‘p/1 "HS v/I ‘HS ‘6L
J R R 698 ¥ oo J9ZIIMS Y "D TTUSHIOMIIIBM, 010QSPUBH 38 ‘DeOYd
uweyern oJdoqspueH :Eumﬁso SSBJ 9pIs ‘S "M 0T '™
“SL L ‘18 998 ‘B/1 "MN ‘¥/T ‘AN "BhL
J B Rt e F6gS %3 GI6T ~ussneyyyed 'H ysng ; ; M 0T g
weyern 981090 ‘'S L "L ‘08 998 ‘9/1 ‘WS v\ﬁ ‘MS Pl
B (1) S 098 ¢ 8g6T TZHMS W "0 ASIIBOOIW I M oLH
weyerd) “S L L ‘08 998 ‘p/1 'HS F/I_MN 8L
(O X L8 ¥ Te6L JI9ZYIMS U D ?0e[d " 98pud
weyesdH JoweJ 0I10qSPUTH “WN, T €0 “M 0T “d
“S L L ‘08 998 '¥/T1 "HN N\a ‘MS "9ZL
P S S CX: i )2 2 90% 4 9261 T J9ZIIMS Y DT SPUIYIWH PAS pIeuIdg nosed jJo opis ‘N, 93plug
weyelp OI0QSPUEE] JO "GN “TW T M 0T "
o , s 0 wor -85 S22 WE AN T
SO A — R T — 399 z ober I0ZYME T DT ang . :
szauu é 5 S ‘63 _'09S ‘§/1 ‘HS \W,Nﬁ om&m “8gL
R X pues vt op et e 089 ¢ 6g6T T J9ZUMS g DT 1
FEEY: S T — 99 z oF6T T OZIMS O - o >
weyeln 0% 9 A119., ‘83 098 /T "MS /1 @S qT1L
V%% 3 Gl 00T e e e 469 ¢ sg6r 19Z3IME U D swepy I ; ; Moot u
weyeln 'S L 'L ‘8% 098 ‘$/1 "MS '¥/1 "HS "BIL
FEACX: S g 12 069 [ ‘9SSOH 'V TIRZIMS Y D M 0T ‘"
weyern S L L 8% 998 ‘b/T "MS b/1 MSTL
% & G R (1 2 089 e 8861 SUBAN S}I3Q0Y AN M 0T "9 S
Eﬂsduw sBwoy,L, pIEWING “d O L "L ‘8% 998 ‘¥/1 BWHP w_\”ﬁ mgm 0L
JIQu e ues oo = vt et e L ¢ eger T J9Z3IMS 'Y ‘'O7? G
Ewﬁ._% paEs oo 0e R e L
SACY o ‘pue 3 €69 8T % 0T gh6L 0D Tenus)y ]
Ewm_.du% puEs 18 or gt &9 ¢ ¥ .N:uh. auie] 1918993 S L 'L ‘08 098 ‘3/1 'EN av\ﬁm ﬂm ‘89
. A ues sul € 9 ST T Iv6L ‘0D 1eIIuUd) g PIRA
Edzdu% Wz.m Ucam 08 o ves 078 o ¥o ‘190 Quie] aﬂwwwm L 'L ‘68 098 ‘¥/1 BWP qa\ﬁ NvawH ‘L9
. E'NQ ....................... :“ﬂ ” wﬁ w*w Wﬂ Q OH .Hv@.H ............ oo .—.ﬂoﬂugwo ..................... m H _
E.a:.ﬁr.mw auiy %ooc o or o ’ 3dag suie] Jo[se93 L L ‘62 998 ‘9/T "MN ‘¥/1 'HS 99
suoryBuLIo] [erIe)ew (3993)  (3993) (3993) (3893) (399]) (seyour) pajeld L eweN J0 uoryedoy 'ON
o_wo_oaw jo SSOU  UQAJIOS UIDJIOS PISBO [[9M JO [[9M JO  -w0D JoumQ
I9)0RIBYD -}oIyL, Jjo jJodoy siym yjded J9jW 8y
yjsuory 0} Uotym -ela

mzam Surreaq-a93e

ydaQ 03 yidex

(PaNURUOD) —g ATAV,



............... onsewoq e eeeg90U0 [OM T ¥2'22 2561 0°L 6 8L

Jo dog, 8-L
.............. onsewoq <t ozl oF ‘11
........................................ . 1 0sT ¢e o9l
................................................................................................. . 1 0¢ e qoL
................................................................................................ . 02 g1 0v  “®9L
oM (W MES PO~ DIISOWIOQL  ~ e e s e ggeg e e e ‘a1
COISBWO(L et e s e gaegg e e e “aL
........................................................................................................ oLt ez ®hL
.............. onsewoq gy ep L
.............. uory eSSl %6 USSOJ0 [[PM €' G8'8¢ 6E6T  6°2% 0L €L
pue d13s9wo(r ut 3nid jo dog, ST-¢
................................................................................................. =8 003 ge "ozl
.................................................................................................. -3 09 b "qgL
.................................................................................................. 02 g ¥2  egL
....................... 14 9%°9¢ 6861 ezl eg ‘gL
81-¢
: Fg¢% T %ee 3z a1l
........................ e ag 00T ¢s eI
saliwe) F[ saddng ousswoq vt Tttt e e SSOJO [[oM 14 L1338 1 ) S ¥e ‘T
jo dog,
.............. ;{—OQHM @:ﬁ WN. PYT e, [r— R I R O] —.~®B N %m.MN N.WN EERRRTETY I_le .ON.
onsawoq Jo dog,
soruny ¢ sorddng DISBUIOE  §) e e s $5010 m?s 0z 262 g1 e 69
Jo doj,
o~ ~Addns e 00g Tt e auy[ Jare 1°¢2 00T ‘89
‘3uimory punoy Away Jo do,
Sorpree Aiddns 089 e e suy arg e eeTg T e e e ‘29
‘8uimory punodq Away Jo dogj,
Forpe £1ddns % Qg e e sury are 091z 0sg ‘99
‘3uimory punoyg Lway Jo doj,
uol}BWLIOJUl [BISUSS 193eM ‘o dung Mo Jo (399)) I's'w pean  (3993) (‘wd-8) (399]) 'ON
pue Spaoodl I3yl Jo @sn) Jem ——— — uonduosag punoas8 aaoqe -seaw "3d ‘sedwt pPO[lIp PSP
dwag, (w-d-8) (-) mo[eq 131994 91ed (-) Mo[eq uaym uoym
PIRIX 10 10 Mmorj peay
9A0QY 9A0Qqy  Ppajaod o1381S
-9y pajaod
jurod Sulansea|m [9AJ] 1938\ -39

(panuruo)) —¢T a1avy,

189



RIIQ e ssssnseses 08 0% 139 189 189 z GZET T JI9Z)}IMS Y "D UoIRBUIS ‘' " M TIT - ‘S .
wreysn e e BT 908 /L AN sz ‘96
g 9’0’1 M IT °
............................... S - . L L %8 098 ‘3/T "MN ¥/1 Bw ‘a6
AXLI3 e g TV T e 998 € F936T T J9Z)TMS " "D TTTIULPMIQUUETT I T Xnespaqg Jo °‘pM, esnoy T
weyern Py uensuyy ssed ud M TT G
S L L 'pE 098 ‘B/T IS ¥/1 IS “BF6
X AT p— T008 008 y 110d3nD j20dznD
weyerd Jo A1), 18 “"9AV pUZZ Pu® ‘1S YNE ‘¥6
-ow T 018 14 06T T I9ZIIME Y O and yYeH-1H 34 &30 JO°N 67 AMH U0 "M TI Y
............................... sl ‘83 09§ ‘§/1 TS 'p/T me *8g6
N F08e  %se FII6T AlleH ‘L °r M TIT *
weyeln . L "L ‘gz 998 ‘9/1 "MN w\H ‘€6
T 086 2 9Z6T  USMEUIFEG “EL ‘00 10711 " ﬂ oY
weyerd -11a9q JodyMmy S L ‘L ‘88 '998 ‘p/T MN ‘F/I HS 26
P LT 0 e e 006 006 ¥ 68T 1933N 0D oz - MOTT "
weyel 'V ouyor -1aeg uodimnd s ) L ‘ee 098 ‘3/1 MN ‘3/1 ‘HS ‘16
RTOUE wrmmserressssssmersesss s nernse e 192 ¢ ag6T IOZIIME Y D [98R0TYOS ot T M T
weyeld |0 S L "L ‘gE "098 ‘§/1 ‘HS ‘¥/T "MS 06
T 009 009 ¥ ye6T 10130S 0p jueu - M T "
weyerd) v uyor  -aen YHWSOW S L L ‘88 098 ‘§/I "MS ¥/T "MS 06
ALIQ e pues o0z T T 099 08¢ 19 3161 J330§ HOIMYINOS D 7 . M T d
weyerd 'y uyor ‘S L L ‘88 '998 ‘p/T 'EN, 7/1 'HN 68
T T e %z 6z6T 197118 T D UBWOOA "f °F IOART JIOM JO HUEG M “M 2T U
weyed 'S L L ‘ge 098 ‘p/1 ‘EN ‘B/1 "HS “ess
ALL PARIS g (1} — 8¥9 8bg ¥ 8€6T ECEE U] UBWIMON - ‘Mgl d
weyerd pue pueg PaIg 'S 31990y S 8 L ‘G "998 ‘§/T AN ¥/1 ‘HN °88
........................ L19 L19 g 8261 J19)Ing UBION 'V O ; ; E.MH s
vV uyor L "L ‘6% 998 ‘3/1 "MN ‘¥/T1 "MS L8
a9 - 629 g [11:7:1 S RCE R xneapaqg M 1 9 'S
'V _uyor 2 uosliIeH L L ‘L8 998 ‘7/T "MN /T 'MAN ‘98
30T %e9y U $LS 899 (48 greT T 0D Alddng-= T Away 'g - ettt PRI 3todimy 38 “M TIT U
1P M. ssorae) . -ag
00T %heg T 8¥¢ S99 148 greT T o) Arddng g Auly 'S 0
IPM ssolIe) . ‘8
20T %oy 8he 399 7t aHET e 00 Alddng ¢ AWV 'S "1 o8
gg e 899 199 i e AUTY S T
weyrlH 1P M Ssolae) ‘" Vg ‘els Q mdcao :o?ﬁwa
IS W36 3O "N "1 921 ‘PIelg jrodymd g8
L1100 06 %es T T8¢ 899 149 gyer T 0D Addng™ "y AWy *§ 1 T PIOLA Jodyny 38 "M TT H
weyeld 1P M ssorde) “S L L ‘9% 998 ‘B/T 'EN ‘¥/1 ﬂw 18
e oy T T 0¥%9 g 8261 I9ZIIMS g DT unig @ - M IT
weyeld JqInyg 'S L 'L ‘Gg "09S 7/ "MN v\m HZ ‘08
P 09 e 299 ¢ 8261 sowrep I i ; ; fs. ._”H. ad
weyen ‘S L L ‘98 098 ‘B/T "MS ‘P/T 'HS 6L
Suolyeurioy TerIe)eWw (3993)  (3993) (3993) (399]) (3093) (seyour) pajeld IS QwreN Jo uoryesorT ‘ON
o180[09D) 3o SSOU  UQAIDS UQIJIOS PISEBO [[9M JO [[dM JO  -uI100 J9UMQ
J930®vIRYD -}OIY,L, Jjo Jo doy sIyem yjded J9j0W  ¥eQ
yil3uory 0} yorym -Bl1q

pues SULIedq-I91BA

y3daQ 03 yideq

(PeNUNUOD) —¢T F1avL,

190



191

............ TTtTTe9) [IdM gzt gL'ee e¥6T  ¥'9- 0¢ 4 ‘96
Jo doJ, 63-T
+09 TUUUTOAIBA [IOM € 66°22 686T  9°€3 ‘66
Jaddn jo doJ, q1-¢
R e - e e e 00T T T
.................... Alddns I TR e ope
oliqnd
.................................. e et 08 22 ess
............... }003S pue 8§} e epe s SS0dD [[9M 670 68°62 686T  6°9T R T
onsswoq Jo dogj, ¢1-¢
6261-L26T Ul oInuiw Jod Suo[[es ¢ pPamorg T lerysnpur g, T L T Peday [[Pom T 66728 6g6T F¢ v T ‘36
J® 90BJINS pue 91-¢
[9AS] PUNOJIS }B SMO[J MON " Telunsnpur ¢, 0 T T T peay [om vt eL°ee 6861 %6 T T ‘16
J® 90BLINS puv 91-¢
.................................................. ze 08T 0F  “Bog
.............. relgsnpuy e s seepuay [[OM T T 06
3% 90eJINS pueI
2% 19AL ‘8361 ‘gL UolyeSLLIL %), 0 T gy T 993} [IdM (g FLe 6E6T 8'1T 09T s¥ ‘68
‘d ‘9Lg Joded Arddng-aejem 4daang (09D 'S N pue dl3sewoq 30 dog, $2-¢
.................................................................................................. —o1 a 6z “ess
Sorpr snsewro@ g, 0 T e SS0JO [IdM g1 149 686T 9°¢¢ GLT 08 ‘88
jJo dog, L3-8
............... 00318 PUB Z4g), R 2 TTpeaY  [[9M T E69 686T O'F 0g 4% ‘L8
onpsswo@ Je 90BLINS pue] L3-8
Sorg }003s puB e s 0 YT 991 [[8M 3T FIL 6861 o0 v ¢t ‘98
onsawog Jo dogL L3-8
Sorprrrr 4lddns ), ogr T peay M e (454 gver g T ‘68
‘YsIuly [(em [9ava3 1991 €8 Away 1€ 90BlINS puey cz-9
Sorprrr Addns ), 008 Tt e pesy [em v F=3 40 S ‘38
“USIUuly [[em [9A®BIS3 }199] 16 Away 7€ ’drlANS puer
Sor] “AxoyexoqepTTTIITTTT Addns 009 vt e pPeay [[om e 252 (e g8
up ‘poIpnls S[BJOUIN ‘YSIUL [[em [9ABIS 1091 16 Ay 7€ 9d®'lINS pue .
For e DOUOPURQY e e S A SSOI0 (M §'g 0FFI eHET  FeT- e e 28
jo dog, 93-L
Sory  AxojeaoqeyTTTTTTTTTTTT Addns e 009 e e peIY (oM =t $0°8T eve6r  Pg— 00 v e ‘18
ur poIpn3}s S[BISUIN ‘USIUIJ [[Bm [9ARI3 }99] 76 Away 7@ 908JINS puer 839
[ PRIiPts SIBAOTRIN - HEIHEs HEA ATEERE 358 60 onsewod 92 R e sso1o oM §°T PR 6861 208 09 g ‘08
jo dog, 8%-¢
............... onsewoq <t 08T USsolo (M BT 90T 2% 6L
Jo doJ,
UOI}BWIOJUI [BI2UIS JI91BM hC dung Mmorq Jo (399)) ‘1S "w paan (399)) ('wrrd'8) (399]) ‘ON
pue SpI0ddl IdYIO Joesn J93BM uondlaosdg  punold sAoqe -seawl "}d 'SeIW PO[{IAP  PI[[IIP
‘dws g, (wd-8) (-) mofaq 3994 9yed (-) Mo[eq uaym usym
PIRIX 10 JI0 moy peay
dA0qYV 9A0qYy pojaod  2opyels
L -9 pojxod
jutod SurInsea 19A9] I918 M -9y

(panunuo)) —gI 18V,



........................ %2 uraeIg M 0L g S
% Joddim ) I, ‘sg ‘0o .
e G A [9ABIS (g 09 $L9 ¥eL 9 686T T I9Z)IMS 'Y D UIIB] LI A Bwﬂp wmﬁ MBM et
WO e BUBRUES i e e e B IAAIM L "L ‘GE 998 B/T CMN_P/T 'MS CTIT
Aaxd,q 008 ¢ ¥06T SWoH M 0T "
BB s ye e e oze o veer - SUBIOIOA 'S “[] 'S L "L P 998 /I "EN,F/I ‘S 0TI
AlL1ag L8 ’ 423 t 6T I9ZIIMSG Y O AdULES3] [910H JIH J3MI3pH Jeau M (T 'Y
WIRUELD i et oo e N, S GOMIN S L L 88 098 V/1 MS /L BN BGOT
Ax1o0 289 4 6361 I9Z)IMS 'Y "D poomuad g M 0T 9 'S
Byt e e e e E st e o giaLs o e e L)L ‘88 998 'B/T "MS ‘3/I 'EN 0601
L1100 T e 0L8 ¥ 6ger T 19Z3IMS "9 D uolstaAIpqns [010H 1mMD
WeyBId pleyely 191eMeSpH | .:w ¥°0 .B\ 0T "9
'S L°L 98 008 ‘9/1 "MS 5/1 "MN 4601
LG gt e e oo b LGET - I0TIAS A D IUBI0A MY oToL AN
weyern ' AR uApqng &oad\swwcw e ..>P\ 0T g
o S L 'L ‘Sg 998 ‘3/1 "HS ‘¥/1 "N "e60T
dﬁaO.WdOde .......................................................... . T F0SPT 9 9261 [930H D | ; X B. [1}% ﬂ
...... 1038MISPH ‘g L "L ‘g8 '09S '¥/I 'ES ‘B/T "EN 60T
km.n;nﬂpm ................................. Ow cm ................ .th w mman ....... hONumb .m .O %Nuwhﬂwm m MH B OH .m
S L "L ‘ge 998 'p/T '®S ‘§/1 "HN 80T
................................ 008 2 6061 qnr) JoH - M 0T ‘g
. NOoS 1831H g ) "L ‘g8 098 ‘§/1 ‘HS /T "MN L0T
03 0z T 008 g 0T6T (&) SHIOM TIPM anid oo M 0T g
JI91INS [030H NOS }BAID g ) 'L ‘g8 098 ‘§/I .Bm v/T "IN 90T
........................ 008 008 . GIGT  ~USMAOM MM AnID F10D A of s
J193Ing [930H NO§ 3BAIH , "I, ‘g8 098 ‘B/1 "MN '3/I "HS 90T
................................ 112 2 3261 I0ZNMS U D DIEMATH ‘H 'V - (A ]
7o 3B Py _Uoweg uo “M 0T ‘U B
- KOUOI ‘S L L ‘g€ 098 ‘§/1 .3% %ﬁ\amBM 0T
........ 0g T 068 088 4 161
ger. T ‘d 981099 ), "L ‘ge ‘098 ‘B/I ‘MS F/T MS ‘80T
................................ F0L6 ¢ e e e AU PBOY AdBY M 0T "9 'S
-IIAL 3SBOD JIND ) "L ‘g8 988 ‘7/I "MS ‘v/T 'MS 301
mh Qv ................ OOQ * N\Mﬁ.ﬁ ..................... &Qﬂuzw ..... hswc.ﬂoq adum ; . BAOH .m .w
paId -IIA 3se0D JIND L L ‘g¢ 098 ‘¥/T 'MS ‘7/1I 'MS ‘10T
8L 0¥8 € T86T TI9ZIIMS Y O 'SHIOMUIDIIBAM 'SP ﬁwﬁhd.wdwn—.\ 3 =d5mu.~so ssed
A£31D 30 :on_o::n 30 *a00 ‘HS "M 0T ‘"
1AdIsSISSIIN “'S L "L ‘18 098 ‘v/1 "MN ‘9/T BZ 2001
........................ 006 006 b 86T yolro M 0T - i
SUlMBN "Y'V L L ‘IE 098 5/1 CMIN P/T BZ 00T
................................ 002 S 6261 udsneyired ‘H yorro "M 0T 9 S
% -Eﬁgm@mmw L "L ‘g 098 '3/I Eﬂp w\m MBM ‘66
........ . 13 €8 H 8061 ul s
e %8 9 * 2 SUOAT L "L ‘Ig 098 ‘%/1 "MN ‘P/T "MN 86
03 0z v T 069 4 TI6T T SHIOM T[dM 918ISH | ; Y W 8 - S
weyeln 19)Ins urgeN S L "L ‘98 098 ‘B/T "HN ¥/1 'EN L6
Suol}BWIO] Ter9)ewt (3993)  (3093)  (3997) (399)) (399) (sdyduy) pajerd J9Ia awreN Jo uotyedo ON
01301090 30 sseou UQ9JOS UQ9I0S PISBD [[9M JO [[9M JO  -w0d JUMQ
JI939%eIBYD -YOIY.L, Jjo Jo doy SI[om yYidag J9)wW 9B
Y8uey 01 YdIum -e1d

pues SulIesq-I9)1em

idaQ 03 yideQq

(PeNUNU0)) —¢T IV,



FLQ) ettt mTUesss eeeeeceencccesssssscsmsssssencas cdeeeeee Q@eT sesesses smeseses seeeesen aeeeeees
onsewo %s8L 211
............... opysewod %8L 6861 0 age e .
.............. T A2 Gs weoos o
pue orysewoq - gt o o ot
..................................... F03 08 3¢ 'P6OT
................................................................................................. FqT 09 08 9601
................................................................................................. Fez 002 0% a60T
........................................................ *02 0et 02 260l
~jood Supwwimas I8 TS T 4 0222 61 v T ‘60T
pue [910H
............... spsewoq T T 132 196 T'18 SLT g¢ 80T
Liddns v e e ¢z 11°82 geg vt e ‘20T
orqndg %
92 [PA ‘8Z6T ‘G617 uopyesSiuar %6, 0 T U . e .
‘d ‘9Lg Jaded A(ddng-I93ep AdAang (09D ‘S [}  PU®BONIISswoq é 0% 8e gLt 0 901
.............. uonyeStaar U ) %92 ‘et
pue o131sewoq
.......................................................................................... 02 ez1 oF 501
. 62 II9M ‘8Z6T ‘C61 """ "UUomsewoq T TS e g8%g%s U T SLT 09 g0t
‘d ‘grg asdedg Arddng-iajep\ Asaang °[09H 'S ‘N
........................... [ § 69°6T mmam 6762 T ‘g0t
301" 009 0gg T 99} [[oM  g'¢ ¥8°13 6661 gL U 0¢ ‘T0T
jo dog, 81-¢
........................................................ x4z ezl ¢ "epoTl
.............. rergsnpuy U 6782 00T
remsnpur %L 00 U e aeeeaees egreg e e ‘66
61 1IPA ‘836T ‘ST onsewoq T TS T MOoq[e [IdM 60 L3°3¢ 686T F9°IT 08t 14 ‘86
‘d ‘gLg Jedeg Arddng-I19)ep\ A8Aang '[0dH 'S 1 Jo dog, L1-¢
02 [[PM ‘8261 ‘S6T uop eIy T T e SSOI0 [[9M ('3 ¥1°8% 6861 8761 09T 09 L6
‘d ‘grg xedeg Arddng-a193epA £9Aang ‘(09D 'S ‘Nl pue o13sewog Jo doJ, L1-¢
uoljewIojul [BI2uss J9)em G dwung Mol Jo (199)) ‘1°s "w paan (1993) (wd-8) (3993) 'ON
pue Spa0ooal JI3yl0 Joasn J931eM uoldlwsdg  punodd dA0qe -seow "3d ‘'seow poO[[lap  PI[IIIP
‘dwaJ, ('wurd-3) (-) mo1eq 31994 9yed (-) Mo[eQq uaym uaym
PIdIX 10 10 morz pesy
aA0qVY 9A0qQYy Ppojrod  onels
-9y pajrod
19AS] J93E M -39

jutod SulINSBIA

(panuryuo)) —§T 18V



d——.—om.ﬂom“m ............... .H-VHMQ%MMW wNw ........................ M.HQ ........ mca.ﬂ N. E u*” \ Bua\ .m -.m
iy 098 '5/1 "MN ‘¥/T "MN "®ISI

L A oy (1] 4 00% [i24 (14 2734 TI6T IXorg xorlg
weyern 3o £319 18 ‘18 ydead ‘| 108 ‘IET

RAZOT - oo e oo uedo - 05k 2 068T 0D 99T 1XOllg 1E 100 ‘@S 8IS PEOs
wreyern 1ddISSISSIIN "0S -[1BY 2 Adun®e Jo UO1109SI9jUT  "0gT

BINOSBOSB I 1] (1} 4 G811 Ggel 8331 % 9261 J9pIH I 0D @O e IXO[lg J®8 ‘31§ peol
1dd}ssISSIIN "0S -[1BY JO 'S MIq % ‘1S SNSa0ID ‘63T

J Y R csesnee eseeseer eeeeesse eeeseees c62 3T Gz6T T JOZIIMS "y "D 00 901 xong
weyerd xollg }8 ‘15 Aeunedq g8y "BSZL

R RTY: St UQNW 122 mx—m ........ 0D 9O et evaverens Xong e ..um hw:ﬁd_
weyern i IXoug - 30 "M YId % ‘1S pBOIRY ST

enogeosed <TTTTTTPU®Bg. ™! ) 026 036 9 9061 J1933ns 00) O et IXong 18 “9AV pae
'V _uyor Xoid -MOH JO °N YIq % ‘3§ Asunepg 13T

e[nosseosed e 0¥%6 096 4 8061 SI9Y)0 pue “IXO[g 1B ‘'S]g Aounele 2 Uos
. 310dsa(] 3de) -}O®B[ JO UOIJDSIDIUI JO 100 ‘MS ‘93T

JN4CK ] e T oo +00¥ ¥ +E£68T 1xortg ; xong
weyelp 30 £31D 18 ‘[BH A1) JO juody uy -°cgIl

O e e eeeene ¥ Fe68T X011y IXoug 7% 'S1§ SSnowreq 3
00 17M0 30 £31) uoj}3UIYSep\ JO uorounf ‘I0d ‘WN ‘gl

...................... puesg v T 096 ot 6S8T  “errt0D) IIMOg 1XOIg %o 3%
B[nodeosed audery JO £31D ‘19M M. “e1s Surdwng f_m UreiN ‘ezt

grnogeosRg T e 006 9 F668T Ixong xong 38 's}§ AOJ[HOW
Hv o uwx%__mom % 9snawery jo uoyounf .mwﬂ.w .HuZ ‘221

91T €8 FPSIT 6121 0T 1361 o589 1xort 5.4 B
eno3eosed Jo £310 ‘IPM ‘g ‘e3s Surdwng 3§ UlBW  °IZT

gnogedsed UUTTTPUBS T ©o T e 026 826 8 06T : Ixorlg IXo[lg e ‘Syoel}

JOAND 'Y 'Y pue ‘BI§ AIg pum "M -4
.......... . usdMi}aq “"9AY PIBMOH ‘M 38T ‘031

2[nogeosed " 89 89 j43%) (4193 0821 [1)8 L3261 0D reLjuay rxong - IXonrg je ‘"eAy J193d04 pue
.......... aude] JO £31D OAVY IIID Uddmiaq 38 Aaejowed ‘GIT

BIMOJBISB "I e 0¥ 98l g8 928 ¥ €361 SHIOM TIPM. [@10H IXorlg 18 “8piq [9j0y

19ng 9SNOH dNYM UIBW 10D "M N 18 18 9IUM B ‘Iq
yoesd "M JO Uopjounf “100 ‘N UQ "SIT

ALID 009 g 2161 [910H T xong
weyesd 9SNOH 9IIUM e “S8AY yoreg pu® IYM “LIT

e[nogeodseg T pues 08 oy vt T S66 4 €361 TTTUSHIOM IIBM [910H . xong
J93Ins 9SNOH 9IUAM. 3B 'S9AY yoweg pue 91UM ‘91T

B[NOSeISBI "TTTTTTITTTITTTT pues g1 T m T 9231 0T Gh6T 0D Aau Ixong IXo[g e 1§ ueAY
-anop "W O JO A1) J9UYEd PUB '9AV ST ‘100 "MN °CII

P A 2-X: e 0gL vt 42687 T 1919 "IN 11900 M. "H D : IXO[Ig 1B “9AV yoweg
weyerd JO N 2019 % 2 ‘9AV ISI UQ CFIT

....... . e e U OSAWIOY, *0) T xong
....... 38 “PAld yoeed ‘M FII'G ‘SIT

J R Y R 0gT e e seee $98 e [14:} Sl I9Z3IMS g DT uosmnyed “IN TUeAla yoeed ‘M ‘Ijoanedg
weyerd ¥ "M 0T ‘9 S L "L ‘ge ‘098 "BZIT
suolyBuLI0} Ter3BWw (199)) (3993) (3931) (1993) (3993) (sAyoul) pajleld I aweN J0 uoyBoOT ON

21301090 Jjo ssau UJIIDS UDAIOS PISEBO [[OM JO [[OM JO  -WOD JUMQ
I930BIRYD =3OIY.I, jo Jo doy sIiem yjde Jo3W Ext:lqy
MSuery 0}  yomym -8l
pues SuUlIesq-I93BM yidag ol madaq

(PoNUIIU0D) —gT AV,



S06L 97 A pouopueqy T e e T =TeT
‘(g06T 403 3day) T ‘N A9AIng ‘(09D BURBISINOT — o
S I9M ‘86T ‘G617 opsawoq - 44 8L'¥T 66T g'ST 0 08 ‘181
‘d ‘grg Joded Addng-193ep\ 4LsAang ‘(09D ‘'S ‘N 12-¢
. - “d1Isowoq Semememe o meeeeees e wevesiee eeseseee Lllieese eeereses meeseess eeeeeees 08l
[P peLnsnpuy 008 e s s 0giag e e e g8 -
.......................................................................................................... e
A :03 .wwmﬁ .ma.— ............ —..wf—..—Wﬁmv:H STeesese  mTOTSSTT TUUUSTSS sssssessssecssssssessonessecss B ooH ........ .wNH
‘d ‘9Lg 1aded Ajddng-id)ep AdAang °[08H ‘'S N
9 1I°PM .MNG.H .maﬁ .............. —.G_.Sm—.—@e: STSSSSSS TTTSSTT TRUTUNS sSesccccsssensonoonotonotoooiitt e eg et e 1 9 .hN.n
‘d ‘9Lg xaded Ajddng-I9)ep £9Aang °[09D 'S ‘N g [ [ g% 00 0
e 1M ‘8261 ‘ggL Alddns " e e T e e eT0g e e 09¢ oF ‘931
‘d ‘9L¢ xoded A[ddng-191BAA A3AIng ‘(09D 'S ‘N alnqndg
e I ANS e e e e e ap'gg e e e - gzl
................................................................ 282 gl
QMAN | s e
g TPM ‘8261 ‘S61 pauopueqy T T T s e g96r v T o0 U R4t
*d ‘grg aadeg Alddng-a91BpA A9Aang °[09H ‘S ‘N S
[ 2208 -zl
Bory Liddns %68 U GLS 9'T 1602 686T 9%y 0 T ‘131
anqng i 13-
T TOM ‘86T ‘6T Addas %Ll 989 00 8212 6861  0°€% 006 ¥ Cogl
‘d ‘9L Jedeg Arddng-a91Bp\ £9AInS '[09H 'S ‘N anqng 12-¢
Jorgr A1ddns %98 0831 0¥ [N 44 (1133 S 0 & 61T
olqng T2-¢
............. onysewoq %LL 14 19°98 686T  2'ST 00T 9°¥¢ ‘81T
83-¢
............... onsewoq T R o
.................................................................................................. L8 “O1T
SoT ~fiddns %ypg @ v ¢t 9L Ie T e e e ‘eIl
‘A10jRI0qE] Ul PIIPNIS S[BISUIA arqng
saliwey 9 sarpddng L1ddns % oo et e 01 1822 6861 T0¢ T T Pl
oliqnd 12-¢
............. onsewoq 12 0222 2561 S6°¢ -eTT
95-9
. VOO URUPO- A Rvob -~ Feg  em e 0et gs  "egll
uoljewIojul [ersauas J93BM ‘Ao dwng Mmo[g o (31993) ['s'w paan (1993) (wrd'8) (399)) 'ON
pUB SPI0d3I Id3YIO Joesn J91eM —————— uonduIdsa@  punold  aaoqe -sgawl “3d ‘seaw PI[{IP  PII[IIP
dws I, (w-d-8) (-) mo[eq 131994 ?yed (-) mo[dq usym uaym
PIRIX 10 JI0 Mopy peay
?A0qY aAoqy Ppelrod  o11E)IS
-9y pojaod
jutod Sulansea [9AS[ 93BN -9y

195

(ponuURuUo)) —gT ATAVY,



00T 09 00 6 096 ¥ 16T 10308 Modjng “retetliodyng 18 “OAV UG B
60 oy uyof JO AV 13§ WIST JO_-309BIOIUI JO 40D WS °SHI
26 1 288 996 896 ol LEET 0D TRIUST jaodyng e ““340d3InY 1B “OAV UINZ B
weyerH anig ouke] 30 31D 1S WIST JO “J09SILYUI JO 100 EN LPI
................................ =00ST g FO06T (S ) SHAOM T mhw_._.uo pus jiodjny je ‘18 seuor 7 18 '® JO
13/ J93INS  MEMD)S T A0y JO9SIDIUL JO N ‘13 0% % | 33 008 ‘05T
e e 008 €061 s S15W10 Ut - oL 3 008
"V Uyor  18mol) 'S 'L “S 8 ‘I ‘Z 098 ‘9/I 'mS /T MN 9bl
g8 crvessee eeeerese 688 ¢ GGEL  TTTARZIIME Y D seses et —du_nmom SUBISIDA PpUIUSq “"M
ITY “S 8 'L ‘T 998 ‘p/T 'MN "eFpl
A1o 86 08 818 868 868 ' Lot v dvor maﬁs_whamﬁ.m § "L ‘T 098 ‘B/T ML mﬂ.ma.w.m 91
loaua3 . (SOH ™ oot e JT .
wes D ey e e 188 8¢ %E 0061 |ECN R T AN AdISSISSIN 38 M TT Y
'S8 'L ‘T 998 ‘9/1 "N ‘B/L AN ‘€5l
08 99 ¢ 9z61 19ZMMS Y D JoueH 10 1ddissis
910US JIND SIN 1€ “PY U0®OH U0 "M 1I ‘W
'S8°L ‘1998 9/ 'HN ‘W/T'MS "eghl
0¢ 0g 88 Sl6 SI6 ¥ 1161 0D deyBy T ; M OTE T
£10 1dissiSSIN “S 8 "L ‘T 098 ‘9/1 '@N ‘3/1 ‘AN 3¥1
e s a8 ¥ Peer J0ZUMS U D : TPUBPNET 318 “M 0T W
'S8 ‘9 098 9/1 "MN ‘3/T ‘EN ‘ETFT
2 e e e T — SHIOAL 11231000 Jo1n0, - : - A oT At
10308 I0UDUY S8 'L ‘9 '998 ‘3/I "MN ¥/I ‘AN ‘Tt
........ 286 ¢ g¥61 IOZIIME Y D TTTBUIST T M D [T e B Ty
Wty $.8.L ‘9 0998 ‘P/I MN 3/T ‘AN 05T
P pues g¥ 02 326 336 ¥ 9861 I9ZIMS Y "D TUOSHILIPUSH "M o X M 0T Y
wena S8 "L ‘9 '998 ‘%/I "MN F/T ‘UN 681
oI e e w0z 8 somns o886 - : LN, B °
wonsls poa AIUSE "SI S 8 'L ‘9 098 9/ "MN /1 ‘AN '8¢19
............................................. ) 006 Sisiyeery - . . o
VL CSIN S8 'L ‘9 098 ‘B/T AN /T MN LT
S — pues 08 ob 908 s b GIGT  BIOUTISOD “F O KNI S e oS A
4 ¥°0_‘DUBISI 199 JO OIPPIW oU} Ul "9gT
B[MoSeos8d ‘19ABaS  §L . 00T j4 986T q23Ing 0D Suiyoed - . xong
B L B
0585 B BNES 0oL onL oL ¥ 1861 L
vInesudssd or porl | USLI IBATIN NTO o "W M % IS Uoved e
P ——— [ 9e8 968 968 9 1861 191INS 0D I9ISAQ Ixort )
2[noSedsEd 0¥ DoId 7 USLTIEARI YO 3O E N4 % IS uowedr W 2gT
....................................................... el0r ¥ PEGT - IOZIIMS el STy 1200
BInoZeosed 08 Yornuy IS ALQ o pU2 '8 78 Uowed uo "wrel
......................................... 096 000T 000T ¥ $e61 SHIOM T[N 0D 1931840 xonug * .
wInogeosEd 0¥ JO}INS 7 USLA JeARW MTO JO H WA % IS uowedw ™ zel
T T L — 0y 166 2 re6r 19ZNMS T D SIINT -J XoUd 38 1S HeO
¥ L1104 WeEYRID 02 J0 "M SHMIQ g IS Uowed | UO ‘qIel
0¥
suolj}BuLIO) TerI9)ew (3993) (3993) (399)) (1993) (399]) (seyoul) peojard J9[NICT Qwelu J0 uolj3eoo ‘ON
21301090 30 SSOU  UQAJIDS U9AJOS POSBO [[9M JO [[OM JO  -w0d IPUMO
J1930BIBYD -}OIUT, 30 jodo} Ssiyem yjde dJ93WL  9YB(Q
WaueT 01 UdlyMm -e1Q

puBs SULIea(-I9)BA

mda( 03 YIdaq

(PANUNUOD) —gT ATAV,



.z_mnﬁw

197

1 L o9} I[PM g0 ralet 66T 9°G 0ST 02 8¥1
orand Jo. dog, y1-¢
8or ‘dwnd aulqaIn} SSALIP (40 Aiddns 08 0osT T ?3ue[y sAlBA 6T $e°Le 6¢6r 89 T TTTCT YT
-OW DJLI}09[8 Jamod 9S.I0Y (G ‘Yysiuly [[BM [9ABID alqng -}09yo jo do, $1-¢
LI6T Ul "W *d 8 (098 SBM MO " onsswog  LL 0 TS T mmmmeeemeeees 99] mw? ge 86'G2 66T 80z v e 9pT
Jo dog, L1-¢
saljiwey 0T 03 g sayddng susdwod x0TSO e Moqe (M 80 1291 6861 g6z vt e epT
.......................................................... Jo dog, LIE
................................ Foz gl oF  uRFI
Sorprrre Addns et e e 0'e 86°02 [ 4 083 8°LG FPL
ornd
L3 1M ‘8361 ‘geT Addns vt e e - ‘g
‘d ‘9)g aedeg A1ddng-19)BAA L9AIng ‘|09D 'S n_ i qng . ot 008 0% et
cetsesessrisesieacuseessens wesiss eveseses smeveses sssssresessrsmsssseteesnrenss gy eeseeres  evsseses eveseses 00T 0g  “ughl
P2 UOM ‘8ZET ‘G AQAADS et e e e gguar e e oLy 09 2T
‘d ‘918 asded A1ddng-a91BA\ AdAINS ‘(09D 'S ‘N alang
.......................................................... =0z 0eg o BIpI
oy DIYSOUIO === st e e e Fog e e 08T ye TPT
............... onsawoq - TOTTTTTTTTe9Y (M Fg G9°ST €¥6T ¥3 0¢ Kiias
o jo dog, 61-3
sewoy g pue $931)300 (F SoIddng olsawoqg T T e e PedY (oM 070 G818 6661 T3¢ 003 oy 68T
. 18 908JINS purer| L1-¢
asnoy T [ 515100 Lo T (A SSOJD [[9M (<1} I8¢ 0 vt e T e ‘881
JO AJ103s pPuodds 0} 19rem saddns peay [ein)eN Jo doj,
............... onsawog 991 oM LT 8¥'e1 6861  L'G¢ ) X §
_ PR Jo dog, LI-¢
MOA ..H H—QB WNQH $MN M—nvo..—m .@:.m ............................................................... ' essesses sssssses sesseces mAL.. .anﬁ
‘d ‘gLg Jeded Addng-a93BpM AsAang ‘[09DH 'S ‘N anIsewog
Sorr [BLIASOPUYL  wwwwees womeess mememens e agpoo v, e 9861 [1i4 0%z T ‘egl
Jopo opiydins uaS0ipLH M Amp
.............. [eLnsnpup e X i & 2 098 e1 ‘FeI
................................................................ Nmow RTIETTR) weanees OmN seessens -M.N.H
............................................................... =1 e 002 cg ‘egel
€8 T e adeyINs FI jaa] 6861  6°9¢ 0¢g G'8¥ ‘get
pueT €2-¢
............................................................... mH P eeremeen mw ON .QMMH
UOIJBULIOJU [BISUSS I91em A, dwung Mmorg Jo (399)) 1S W paan  (3993) (‘wrd'3) (399]) "ON
PuU® Sp109dx JI9Y10 Jo as) Jo)em ———— — uonduose  punold  aaoqe -seow ‘3d ‘seawr PO[IlIP  PIILIP
‘dwa, (wrd-3) (-) mo[eq 3994 91eq (-) mo[eq uayMm usym
PIRIX 10 10 mopy pesy
2A0QVY aAoqy  pajaod o13e)s
-9y pajaod
jutod SulansesWw [9A9] I9JBA -9

(PaNUNUOD) —GT ATAV,



.................... BI13 e RN, PR 1 [ 193N uosyoer ‘pr Q—WW‘HOﬂ 1% M .Mﬁ g s
woind | pubpues 0o 'y uyor . 998 H/T AN /T AN gt
o PA®RIS  OTI 0¥ P9 ¥89  ¥89 9 9261 REIS L S o e W
weyesd pPu® pu®s . e e e P o dnIYIION Gl D . . Mo
oy oy S5 E89%8 WL N LA
.................................................................. S ———— . :
S wersprop B T i 28228 L P
................ S - o y N_7/1 M
79 b8 698 & WO oo osug S-S /L EN BT AN L aN e
1 FEL 0D [BUS 5 : . :
88 09 T0. 19, 19L 0 g SRR N R TR S Wi o
. . S — 00 (oL 124 : A
. 88 0g g8 ¥os @8 0 z I ST N TR e Siad
Ly WEURD oo SR — 0 [en&uT oA : 1
(;) emoseosed It sl sem semr o 0 g AL IEATAU MDY S 0 IS8 UL g oog 4/x uN /L AS onn
.............. “I9Z3IIMS 'Y D weyy. ¢ .
(3) emoseosed 99 Leer 9 6361 m S o saploH U886 298 YT TN I AN st
........ N — :
Auad =6 BoE #6 ISBOD JIND "M TI "M S 8 "I ‘P 998 5/1 "MS
—— ¥/1 TS 049D 3y "N ¥ 1 189N ‘eeql
. w06 ¥ 56T 19301 110031D 18 1930H uioyinog
weye:d WIOWINOS Yol 352D J0 T B e Tar i alt ost
...................................... i
’ puss 09 (98t osEr v g6t VY UUOP LIBYINOS JBAaH UIOUINOS JweD JO A 1) 04T ‘ger
N, cvverees eeeeee T yo e JSULIIL “M. T Jlodjny e ‘syoeIl
a9 N ® "1 J0 "N "3J g} “'SeAVy
o S Ol T i g
61 SN — 00 00 A0S ey e AeMPI
193 3 .
09 02 028 o¥8  0¥8  %H¥ 2061 T aemeeiit S8 10 o % Fond e o S
10110§ 3
28 08 23T 2981 392 ¢ 1161 s RS o oo g go 9 ST v
e e e e _ —— o Dl ¥2.22050 380 §
+0s8 w006t JOKYND JO M ISN[ oAV ISIE B -OAV
e okt 35 il T
........ ; rodyme B € IS -
e puss 29 298 298 9 5061 o 8 1o s aehi Laay Wavg 3o TS
e i ool QOSSO Y By 11043 -0
) e 62 Wl ¥l 01 1261 H 'V D D 30 N g oay vy oo o A
..................... o 110 LS8N0 20 N 38 (4
(;) elnogeosed - eL LL 960T  €.IT  &LIT 8 0161 dood w%r..\,% unw B s 53”_ .w%&.wmwm.ﬁwﬁ wwwdm u_ww@m.mww 09T
................................................. B L SR 21> . 1
(;) emoSeosed Gel  g¥El oL Le61 O e 10 £313 1S WIST JO "JOIBIBIU JO 10D ‘WS GHI
s o9 993) (399]) (1993) (399) (seuour) parord 1 owreN J0 uopeooTT "ON
vwﬂwﬂﬁ%u —E..www& Amumowv hwohwm U99I0S POSBO [[oM JO [[OM JO  -W0D JOUMQ
J930vaeyD B OILAA Jjo Jo do} siom yidsa J938WL ?yeq
yjsueary 03} yotym -ela

pues SulIBaq-I9)EM

y1de( 03 yide@

(PANUNUOD) —¢T F1AVL



T T e e —— o1 02 ez "e99l
Sorpreee B Tl e S - $S0I0 [PM 37 5T 86T 9688 00L oL 991
R — ez - U i 2, ot
paysiuwIng saed£ Auvw JI0J [[9M SIYJ ‘931 dwund
.............. }d03s pue T T TmmmTTTTSS0q0 ul 9e[ €61 0°GY R 1))
onsswoq 8nid jo dog, 61-2
oy opsewoq T YT 82 T g¥6T 733 Ger [1}4 ‘89T
J0po 9piydins ud30IpPAE 61-2
301 8L 0S¥ 0°0 ¢'13 mvmm P T — 291
7-
301 6L (144 00 TL°1E gy6r  oyr U4 T ‘T9T
£103BIOQRE[ Ul PaIpnl)s S[BISUIN 9-11
8o %8 ~0s¥ 00 0°€3 M;H oer v, T ‘09T
—6
........ e 207 008 ¢z agsT
PR evssres essessss  sesssssssecessssssesscsemsrssens  essasess g J— ql ez "egeT
............... oysewroq "t s engg0T0 [[OM GO0 86°9T 56T 0°1Z e egol
3nid jo dog, TI-L
............... onssdwoqg 08 08 99} oM ¥°¢ £8°02 686T 292 g08 ‘88T
Jo doJ, S1-¢
........... pauopueqyv 6L 00T TTTTTTUSSOID (oM L°0 138 44 6861 26T T ULel
Jo dog, g1-¢
.............. relysnpup e seenpEU [[OM 0°0 6861 0'2% 0¥ 02 “9eT
1® 9orJINS pue q1-€
.............. rensnpuy e BlllBuoU [RA 070 s eg 686T  0°02 002 e egel
Je sorlINS puUBT eT-¢
[[9M UOIIBAISSAO LT TIPM ‘8Z6T ‘G6T pauopueqy ¢ T 0g SSO040 (oM LT 2812 6861 0°0% QLT Q9 paT
‘d ‘gLg I19ded A1ddng-I9)ep\ AdAInS ‘109D 'S ‘N1 Jjo dogJ, G1-¢
..................... Addns st etjioq 93ue(y 0'2 80°62 686T 0°L I 3¢ §
onandg Jo dog, eT-¢
O.H ——03 ~WNGH .WQH ..................... %—ngm ........ wesessse esesssss esccececscssecceccccscscesssnen  Tesmeees ﬁO.NN ................ Omw O@ NmH
‘d ‘9Lg Jeded A(ddng-a9)epA LdAang (09D 'S ‘N HaAnd e
Bory” T9°62 I¢tT
S0rT 6 LA ‘S8TEI ‘ST hmnmﬁ—‘-m ................................................................ eggr e e 00% 9 ‘0eT
‘d ‘9Lg Jeded Addng-a9)ep\ LeAlng 109D 'S ‘(1 A e .
928 R N T N S A— 4151 S o . 6¥1
QUIQIN] SOALIp ‘dojowl OlI109[@ Jamod 9sioy OF anqndg
1yewaojur [eIausld J918M I dwuing Mmo[q Jo (399)) ‘1S w paan (1993) (wrrd'8) (399)) 'ON
:%%Q _,Mmfno«owa_hwﬁo 3O 98[] .Houdus —_  — uondusag punoa3 9aoqQqe -seowl *}d ‘sedW PI[[IIP  PILIP
‘duraJ, (ud-3) (-) mo[eq 1994 9yed (-) Mo[oq uaym uaym
PIRIX 10 10 moqg peay
?A0QY 9Aoqy pojrod  O1yels
-9y pojaod
jutod Sulansea|W [9A9] I93BM. -9y

(panuru0)) —GT ATAVL,

199



pues 3ur1eaq-13}e M

yideQ 03 yidaq

_ ‘0D 1938 yoeag 3Juory e
RLTOL pues  (p 0¥8 0¥8 4 +8061 _nwﬂ_ww%m;m :ﬂ%o.%ww W:%H N 130 "N 7 08 9L
BURBID | e T e e e ame 6 ORRT e IomAT A AT sy g e eod "I Up 1S ure jo *m
Emw..orm ................................. 00T 928 ¢ 9261 MAT ‘UIDA JO N 33 004 “A\ 21 M
weyesn S8 L ‘8l "998 ‘p/I 'MS ‘B/1°'MS "vsLI
............ 09 ezs 288 88 9 9261 yowag SUoT “ydeseg SuorT e 1§ pug ¥ 9AV
PR — H.:%%Hmm 8 hwhﬁww SIABQ JJB[ JO “199SI0)Ul JO J00 HS 6Ll
BYBIE 9, s
Bl S ekt pues 08 lig %L  ze8  zE8 ¥ 86T s ing som0d Jo 300 M\ e S
B e TI9ZNMS g DT A yoeag 3uog je ey
Eﬁuow.z ....... SSS— - 00T 9¢8 g 9361 1ns DUE SDIBUDLY PUT ‘3§ IST U0 “M 11 "y
weysln Lo BSOS 8 L ‘L 098 B/T CMS B/T mS 08LT
O e AT eeeeemee e eeeeeene ey y ez6T U 19Z3IMS 'Y 'O [I8SSNY ormormemrmrssesesseremnmaseenes Jodjnn ur
F 8 0321 - A 99T "9AV UDIY 1B Yowdaq U0 “m II ¥
weyerd ALrouniod g 8“3, ‘) 09§ $/1 "US ‘¥/1 '®@S -qgLl
....... . 028 e 193INS Alreaang Uyodimd e .uO.&soS,.mqu ysig .
JIRCY, R ---puBs  ¥II v uyor pue -3ug JO ‘I 'SeSY ¢ “PA[d yoreg uo
weyeld qounng g "M TT 9 S 8 "L ST 098 ‘B/T “MN “BELT
......... .w # Omm * H.HN@M oﬁmvausv 1“0——00 . eeen .:.-....... .4.'..-:.... Omw—ﬁoo Vm&dm
FEATY B o:%%%mm 08 0 . ‘v uyor vme”m D g 3w 8pIq_-uuipe jo ﬂ.%&_zﬂm ‘gL1
weyeln - PUBDTES e eeeeeeen . 1 9161 Te ‘aord upew go _.u.wo % e
449901 Jzodjn
‘pues 08 0g 002 008 008 ¥ 8681 furduop e .aawmomww__uwuw‘muﬂmm M—W LT
e e e oo a @Ry e 293gng UBAUION *rrreereerrsemorrneein .
EWMWMM ..................... 19A®BaS S¥T 868 9 9861 DoLT Jomog 100 ..ksm 1% ..? 1T 9
weyeld puE pues ddississip : ¥/IMN P/T "MS B0LT
........ 008 GE6T  TTTTUSHIOM IRM IO SPOoY Tt Iodiiny  je S
RERRITY droda) ‘asid *m 03 oo:amuzm Jo m 3sap oL
........ “IREIMS M D TTTTTONORL R T tod gy 1e A T
o% £68 4 TP6T ! ‘" S 8 "L ‘6 998 ‘B/1 .3ZBv\H
‘MS ‘dsoy saejySneq m.MEWm Ad 'ee91
193INg odyny Jodzmy
A R T o .12 o Sntaoidy g BRUY 00t
............................... MG Y DTTTTTTTRIRY, L A T 1 .
08 g8 & 8261 OIS D PR M 7 ianeq sotuonauntSe “M Sl b
g reg S 8 "L ‘IT 098 ‘3/1 beW Wﬁ\ﬂmﬁﬂ ‘8891
wemmeeee pz eseees . oemmenee - ‘II9M ‘pu SHAM u. . G * 3 N
0¥ 019 %3 o ror i ?BM&% 8 'L ‘1T 998 ‘¥/I 'MN &L as sar
.................... 10)INS " PUSSUMOT, "M * .
....................... ¥9 o¥ 069 089 089 & 6361 pa1g “S 8 "L ‘8 998 ‘¥/I 'MS ..kﬂﬂm.msm 29T
........................ J93In 9SNoH qn[d -
o %%%mm 81T 989 7 9261 v _w:ow SIIH 2uld “S8 "L ‘9 .%m_mw\m wwm .v\wmmﬂ ‘0991
eyeld pue puBs e e 1a1nS JOUINL PIABQL o esrieesiveees 11 3. L
bl o T— a0 0¥s € 5261 s S g L ‘g 098 BT UN VM 991
weyerd
uo11e00 ‘ON
o 1993) (3993) (3993) (sayoul) pajeld JMa dureN .o !
suonBIo} ~£.~ww.w=. ﬁwwmv hwwhwvm hwo._om P9SEBD [[9M JO [[@M JO  -WO0D JaUMQ
o130109D 193001840 -yOIYL, J0 jJodo} sIPMA yideg dJ93pWw  d3eq
~ n8uery 0}  yoslym -ela

(PANUIIU0D) —GT FTAV],



o €7 1O ‘8Z6T ‘GgT e T . . . .
d ‘919 s0ded Alddng-terem Aoaing 08B S A peod 6L o °% Nopr 0% s fooy e 007 08 e
.................................................................. 0z ozt T Th
Borp e Alddns 08 T o0gg 99) [[oM  G'% 12 8°Le 00L g'LS qLT
....... olqng jo dog,
................. 1o0d 08 o mreeeegg0d0 (oM 0T 29°81 6°€¢ 144 08 pLT
. Surwmwuimg j0 dol
............................................................................... czZ 741 (15 “ogL1
................................................................................................ - o1 e e 07 gg  "qgLl
...................................................... < 302 neenee 082 0L ‘egLl
34 8T €6°9T wwmw 9°¢e 008 gLS ‘oLt
2-
........ 003 08 396 wmam 0'9¢ R JA §
o ) I 119 (ompaT ¢ D SUOPURAY FhQ)L e . . . ILT
d ‘gL 1oded Alddng-133ups %?:__mz.w_o%wi.m m.w pauopueqv %8. 20 80°L %aw 6'ce 002 09
s H—— 9 e e 008 "e0LT
.............. relsnpuy vt I L E Y BRI Y A 20°9 168 TO0LT
Je 90®BJINS puBT
.......................................................................................... oL 031 91 8691 M
N
Sory e Aiddns - 008 e e uolun  0'¢ S3'IT 6861  L'GE 28¥ 68 691
ariqng Jo dog, y1-¢ .
SO OE Pt odN OO OO SO EOPOPOUPURRUOIe. /e o uts-- SOOI 9g e ‘8891
woljoq uado ‘desp 131093 0GH A[[eUISaQ onsewoq T T e e peey oM epLr o e oF ‘891
Jo dogL
oy yools pue %9y 0 vt e SSOID [[oM BT 62 6861 (12 143 19T
I0po aprydins uaSoIpAH onysswoq jo dogL L3-8
.WOJ— ............................................................... 9 T 008 9% *0391
307" : - xgg T T 001 0g  "q99l
uol}BWIOJUT [BISUST 1918M ‘o dwung Mmord J0 (399)) ‘['s'w paan (3993 (wrd8) (399)) ‘'ON
pue spi1odd1 12YI0 Joasn J9)em uondrdse(  punoad daoqe -seaw *3d 'seawt pI[{lIp PP
‘dwa L, ('wd"8) (-) MO[3q 1990 1B (-) MO[Qq USYm  USUM
PI_IX 10 a0 amopJ peay
aAoqVv 9A0qy Ppejsod  dnyels
-oyg payrod

juiod SurInseaN

[9A9] J9JB M

-oy

(panuUIU0)) —CT 1AV,



........ R uensy) ssed uenSLlIY) SSe,
gor 00k ¢ go6t 70 &3 Ve "oy [89g Jo 1005 Ve UBEEq UG 061
T lITH uelIsiy) ssed
<q 02 2] $99 G99 € 916 ‘X I CSIN 3B “9AY  UI00(T % "9AY A9U3IN0D
usamiaq 1§ Juold U0 'SoI pujyag ‘68T
08 oF 0L8 016 016 v LOGT s UBHSHIUQ SSBG T “UBNSLIYD S8Bg 1%
3o £31) "3 £9ulInopy jo 3003 3E Yowaq UQ ‘38T
FEE Y L PARIS g 78 278 PSR — SHIOM [P M ™ UBHSLIYD SSEG e uepsuUyD sseq 1%
weyerd pue puesg J9)Ins 3O £31D “'9AY ASUSIY JO 300 }B yowaq uQ 28I
AT [PARIS  Lg e e e 302 ¥ —126T 197308 1910H ° - "M ZT U S 8 L ‘6%
weyesn pue pues . iy uyor SNISBY ABdD 09§ ‘p/T MN 9/T "MN ‘9/1 "N ‘98T
ALIDT pues Fggr vt e LhL 9L I 888T e 19)INS JeganquInW ; ‘M 2T
weyern MO X ‘v uyor 'V Aueuwitod "M 'S ‘8 'L ‘T8 998 ‘§/T 'MS ‘qg8I
P pues eoT vt e e eg)y vt 9061 I1931INS AadsH ‘L ‘I TPAI yoeeg | % 9AV
weyerd vV uyor honmﬂ. Jo 100 3B “M T ‘W 'S
8 L ‘1§ '998 ‘4/I "MS ‘#/T 'MS "BG8T
o [PaeI3 06 [t} 4 ¥L9 yIL PIL i 4 L861 JINg ayBMINIY] - T X M ¢T "
weyerd pu® pues patg awe)d S 8 "L ‘Ig 998 ‘b/I "MS ‘p/1 ‘HS ‘SSI
PARIZ gL e e e 868 ¥ EET e 1933N 11n0D ISLINOL : T
ureyerd pue pues palg uensuyp sseqd 8 ‘L ‘Ig 098 F/I WS JO J3)ud) 38l
3 R X e Paead g 0 vt e 0¥8 € 9g6T T J91INSYOSNQI0A "H 'V TUBNSLIYD SSBJ 3B IS ‘N ¥ 9AV
weyesd pue pues ‘V uyor mm.:::mvo JO uopounf 1e “M 21 9
................. . : ! "S 8L ‘61098 ‘B/1 ‘IS ‘?/T 'MN "BE8T
R X PAeas 0 v e LL9 g 0161 TTTTTTTIangTruosulqoy ‘a M M 2l ‘g S
weyerd pu® pues . ‘v uyor 8 'L ‘0% 998 ‘B/T "MS ¥/T M. "e81
ALIQ +ever wreseereersemsescasesctin aneees @ eesseeee essevens eesenees 009 e Fez6T ¢ SHIOM 1[PM Wsug M L H S
weyeLd) Jnng SO 8 I ‘g3 098 ‘3/T "MN ‘9/T 'MS "ezsI
J R (CY I i 02 18 198 198 %32 9861 193Ing J933ng ; M ET Y S 8 L ‘83 S
weyeid pue pues palg -juSug-swooag 098 ‘4/I "MN ‘9/T UN ‘9/1 ‘AN ‘2818
TN S . et - 099 g e ueweSulg "I - - M 2T M S8 'L Bl
WBURLD e e rn rte nee nea r omme e o 2%8 AN F/TUOMN BT CMS 18T
Axxd g 69 [1}4 019 099 059 4 86T J93ING quIoIop “f 3 T M EL " 'S 8 'L ‘81
wreyeLs) = pa1g 998 9/1 "MN ‘P/T "MS ‘¥/T "MS ‘081
AL 19 ) 169 169 € 8261 7T SHIOM. TBM [00YDS "[osuo) N o M 3T 9 'S
weyesn 193Ny s(jAsuld 8 'L ‘LI 998 ¥/ "MN ‘¥/I ‘AN °6LT
P R X G 03 e F009 g [ 74 S SHIO0 M :03..::0.mwm=n—ﬂ—ﬁ—” e .M:—ﬁ:ﬁ-m
weyBI) Jo3Ing looyds d[Maduld 3o °S ‘311 009 ‘8LI
P PUBS TG e e e 618 e 6567 193Ing" Y31 SIN LLT 'ON
weqesn poag JBON "BLLT
Lr1od T0L 03 004 03L 0zL g 8861 J9ng SIS SIN ‘PY 3lAa
weyesn Paayg -9uld 2 °9AV A9ds{ jo ‘)}09saajul
3B _"UOS 9[IAdulg JO ‘M lw §/g  CLLT
T 268 e 9261 10Z)IMS g O es0yeT. "~ yoed FU0T JO N SjWi_A310
weyeld Huvlg 38 “PY YOION 8d3aug, U0 “m 2T ‘Y
‘S8 "L ‘TT 998 ‘3/T '@S ‘¥/1 '"S "e9LI
suoljyBuLIo} lelrsyewr (3993) (3993) (399]) (3993) (399]) (sayouy) pajerd J9Ig aweN J0 uoyyeooy ‘ON
01301000 Jjo SS9U  UQAJIDS USIJIOS PISBO [[9M JO [[9M JO  -w0D JoumMQ
J9308BIRYD B I A Jjo Jo do} siem A Yido Jojow  93e(
y33ua] 0} yoarym -elq
pues SulIeaq-I91eM yidaQg 03 y3daQg

(PONUIU0D) —GT TV,



203

, - MN ——OB .QNQ._” .QQ.H weseessn  sesesess eemesces emeeseeesecieemcecmseesesssseces sessscas ey eesemere eeeeeees 1 .
‘d ‘9rg aedeg Alddng-i93ep L9alng ‘(09D ‘S N BAL 0 o 061
; 02 II9M. ‘836 '96-"""""""" DIISUIO(I T T T emmmmssccenes e egyg 0 vt 1 2 .
‘d ‘9Lg aeded Alddng-aelep AsAdng (09D 'S ‘N a ere 08 g 68t
N (¢ (¢ 2 EoR= = 99} [[eM  L70 31°02 6861  9'¢¢ 008 gLS ‘88T
. arqng jo dog, 63-¢
Sory “A1ddns SR puey jo = v x0z T LT 008 = T ‘18T
alnang oINS
o onseuwioq P s Antt o 0Tl e e 0Lz e ‘931
LZ6T ul 3993 0081 03 PIIIQ
............................................................... 02 09 69 'qesl
P cerereet e eeeeeeeceeeaneeenee eevenes L 00% 0L ‘eqsl
............... o sewog T T eSS40 [[9M 8% 68 21 686T TP (1]44 o¥ ‘G8T
Jo dog, L3-8
orgrere opsewog T e JESRURURPT. Aol —— 28 LS 092 8T “$8T
eusrsesssness  aswessss  ssesssss  sssssese  sesssessesssssssssissasessessess  wesseres  seseses . 0eT $L eesl
986T Ul ‘W ‘d 'S (0Z SBM MOLI opseWIOEq T T e e ssoro oM T'g o3l 0'Le v e ‘681
sarea pausado AQjaed y3noayjy SMOL T onysewoqg %08 0 UUC o ST L8°L g'8¢ e T *egs1
Sorprr onsswog T T 2% 0¢°L 2'1¢ Q1T g9 ‘g81
............... onsswoq g atgA goddn 873 az'9¢ e 1T
jo dogJ,
o ousewoqg L. T gg T SS0J0 mwB 21 93 I 47 002 [1}72 ‘08T
Jo doy
Sorp onseIO( T e wee e SAIBA 9388 g7 . 0'8 091 97 -6LT
jo dogJ,
J0PO APIYANS UBSOIPAF "~ s s e s e pesy [@ems 00 0000 T o0 v, T ‘8LT
’ 001 gg  eull
................ ST ¢z 686T 8'82 49 0g LLT
Jjo dogJ, L3-¢
................................................................................................. 0z g1 e )T
uoljevwLliojul [BI9UIS JI91em ‘Ao dwng Mol Jo (3993) 1S ‘w paan (399)) ('wrd-3) (3993) ‘ON
pu® Spa0dad JI3YIQ0 joasn a9jem ——————  uondudsag punol8 aaoqe -seaur "3d 'sedw pI[LIp  PI[IP
dwa g, (wd-8) (-) Mo[d3q 19940 9yed (-) Mo[3q udaym usym
PRIX 10 10 Mo|J peay
?aA0qV ?A0qy  pojxod o13e3s
-8y pajrod
jurod Suranseayw [9A3] 1838\ -9y

(PanuIjU0)) —GI 1AV,



] 0g e 0er e e e e 1o1I0S pieny }403 3y} je 'sy d ]
weyeln 'V uyorp 1s€0D 'S (] PUS ‘M uo ‘H T jo .Bmu.mmmmowﬂ
PR X ettt eeeen seesenes 1,98 198 e 8261 I9Z}MS H D" “JIAR[[IBD 'SI UWIOK jo pus ‘A % ‘sy diy 0]
Easﬁ% PU®JUNH PUS ' usamjsq Lemplw Eo_ﬁw ..mo
JS ST pues 6 g G2l 0sL 0eL 14 T06T JQPING T prenyd pue[sy
ureyen vV uyor 15800 'S ‘[l dIUS U0 ‘UOIIBIS SU[IUBIBRY IV
0 2 X pueg UTCT|L| T e 0LL oLL 3 GO6T J93INng preny ST dIys uo {1 Jo §f 1w T ‘punosg
weyeld ‘¥ uyopr 3SBOD 'S 1 SSIIN Ul 910YS ‘N JO N 3 Sz
JRACX: o 09 T ” 089 089 4 66T T SHIOM. T[BM ™" Auly 'S "N pur|sy
weyeln J9)Ing 38D uo ‘sa0) 31ds Jo peay IV
AJa@ o pues L9 [1}4 1449 €9¢ TL6 9 §P6T  TTTTTTTTOD [RIIUY T Auly 'S "1 7SI 18D ‘Avg 8[311I'T Yinowr 3e ao1d-
weyeId wwa sufe] JO PUd "N JO "® °11 003 “N ‘3 002
R A C X (134 0L6 010T 0T0T 14 gg6T T SHIOM. TP M. ""uBRSMY) SSBJ " UBNISLIYD SSBJ 1B “SOAVY umoxg
weyrld 1ng 30 A3ID P NOUIH UseMmIdq 1§ JUOLg UQ
Rqgag I T 0¥8 ¥ FEE6T  TTTUUSHIOM [19M HIABUYISE " [ '} UOSIOPUSH I ‘S58dISA0 'y W
weyeld 19133 Jo pus 'S 1B 06 AMH ‘S ‘) OpIS
‘A U0 uuy [edrdorT, Jo ‘A IJ 0g
AT S . 09 opL 008 008 PO . 193308 SUBSLIO MON S S Juj0q UOSIBpUSET 1E
Ednd._% 'V uyor Joyueqg ‘18 pig ¥ 6% AMH 'S ‘N :._uw.mawu
BJUISQIH -Uf JO "UD JO M ‘I 68 % "N "33 09
JRECY: [9A®IS 18 (14 S76 986 686 |4 A1) S T 19130 Bag oY) M ST W “S 8 L °
Ed:da% pue pues 'V uyor 4Aq uuy "99§ ‘p/T '@N ‘¥/1 "HS B/T Bm
SR eARI2  gp 09 ovL 008 008 9 9261 " SHIOM (19 M ~*0D SI|ILIN0aS % = M ST M S 8 'L °
wwireid pus puBs ToRNS  ANBOU SSOUUOL ‘098 B/T “MS H/T MS /T M
PO 5 souop M T g “
-£3189Y 8 "L ‘L2 '99§ ‘b/I 'EN B/T MB?mH
oo e e e e e %z 197108 “URSHIYD SSBL 1E “8)S - wos
VvV uyog -I3PUdH JO °J09sI9}U .mooZﬁMH uQ
1 e e 106 ¥ TIGL e “TIOVINGTUURPSHUD S8 eeaereeeeaeene s anennran uensIYD sseg
VvV uyor 3o £31D 38 SIS puz pue I_HIBW JO ‘10D
06 09 0328 088 088 9 LE6T I9)INS UUBNSIYD SSBJ TTURNISIIYD SSBJ 3B ')S ONIE
PaJgq 30 £31D "18 PZ JO '}09sI9IUY JO "10O N_QVWO:N.
er19)eul 199, (3993) (3893) (3993) (3993) (seyoul) paja[d Ja1a aweu Io uo11Bo0!
wwm%%%« et ww Ammvmv U99I0S UDIJOS PISED [[9M JO [[9M JO -W0D IUMQO 1ecoT
J9398BIBYD =YOIUL 3o jJodoy sI[Em yded Je9jeWw ¥
ySEuery 0} yolum -ela
pues SulIeaq-Ia1em yidaQq 03 yidaq

(paNuRuo)) —gI a1Av,



.wO\H .MCMBO—H .................................................. .H ........................................ @ ................................ .*QN
A1oaedg Z061 ‘032 ‘d ‘9 ‘31d £2Aang ‘[09H BURBISINOT
A[uado SMO[d  "I9)BM MO[[BYS U~ " pauopueqy T T ggr T Mmoqra Em 09 8361 ce 148 ge ‘802
Suipue)s [[9M 39 “N 'SpA (00T paaow Lpjusnbas Jo dog, 33-¢
-qns Yolym Jeq 9JI0Ys-JJO U UO DPI[[LIP SBM [[OM
oy SRAARS e e e pesy [em 00 o1 b oSt oF 202
‘2061 ‘022 d ‘9 3d L9AINS ‘[095 BUBISINOT arqnd 38 99®eJINS puer]
€ 1PM ‘8261 ‘96T "d ‘9.8 Joded Aid Tpauopueqyv 8L 0 T g9 ¢ 19A3] ®38 0°0 \4 0ST 03 ‘102
-dng-191B M\ £9AINg ‘(09D 'S ‘[ "Arusado Suimordg
Sorp POUOPUBQY o e e s o e e e e L 3 -008
*A1994] suna ‘mo[j [rews
B Sorg e Addas 08 TaRI0d [[PM (g 0T gF6T 0791 19T 0g 66T
‘umop nys sy dund uaym Mmo[J [[BwWS 20w Away Jo doJ, e1-2
-sedg AJ0)BJIOQE[ Ul PIIpPN)S S[ISSO] pUe [BIUIN .
.................... £ddns e seereepgay (oM 000 e1 686T QI8 (1] 59 ‘861
osrand }e ddejans pur| [t am
MOIUD 1] 06g WNJBIIS DISOUIOQ e s e gerg e e ‘161
£e[0 © PaJIdIUd [[LIP 9y} ddBJINS MO[dq ‘3] 0F IV
.............. onsawod %e6L TTTTTMOQR [[9M 6°F 8%°6 6861 €'TI¥ 008 9% ‘961
N Jo dog, $3-¢
Sorprr smsswoQ TS v e 89} [[dM  §'T 8%'¥ 686T 9°LY 0S¢ g'LS 6T
Jo doJ, y2-¢ m
Gorpereeeeeee opsewoq < e e e et eveeene e . 008 ez 361
A[uado smofg = pauopueqy T vt g e e . et e -e61
AQuado smofq pauopueqy gL T ve T SSOI0 [[em 8T 86°0T ep6T ST T T g61
ur 3nid jo dog, 11-2
Sorp pauopurqy vt te e aeeeees 0z o e “RI6T
paddeD
.................... Alddns %08 TUTT TTTTTTUSSOdD ([P 0°T ge'et 6861  L'¥E 009 0¢ ‘161
suqng Jo dog, ¥3-¢
UOI}BWLIOJU[ [BIOUSS 191BM ‘do dwng molg Jo (3199)) ‘IS w pean  (3993) (‘urd'3) (399]) 'ON
pu® SpI0d3l Id3Yl0 Joasn J9eM ——————— uondunsdg punoldd  saoqe -seow "}d ‘seaw DPO[[IP  PAILIP
‘dwaJ, (‘wrd-8) (-) Mo[eq 3994 9yed (-) MO[oq UIUM usay M
PIBIX 10 10 MOTJ peay
3A0qY 9A0qy pojzod  olyels
-9y pajrod
jurod Suransea|w [9A9] I9)B M\ -9y

(PanuRUoD) —GT ATAV],



GL31 00¥%2 8 X 0T TZ6T 'O ®Bl8109D aYL G 'ON L 'ON 30 "M "33 09T “M ¢ 'YW
.................... UBWIIEM S L 'L ‘7 998 b/1 "MN ‘v/1 MN ST
12344 T36T "00 ®Bl3a09H ay,L, I 'ON M S " S
...................................................... uswLiem L 'Ly ‘99§ ‘7/T MNP/ MN LT
..... 9 ‘0D oM UBIS T URIBIDOI M 6
.......................... -9y Aery dwey D D D S 9 L ‘SE 998 ‘§/T "MN ‘#/T ‘@S 9T
enodwoseg T [9AeI3 09 08 G596 € ¥86T TaeyIng UB[RIDOIN M6 g
pue pues pasg  dwe)d D "D "D S 9 "L ‘9e 098 ‘§/1I "MN ‘?/1 ‘@S ‘ST
gmogeosed T puesusals  0F (114 0S0T 0601 080T 4 6e6T T sueAy Lawe M 6 °
Uy ABA seuwoy,y, PIeMpd 'S 9 'L ‘9€ 098 ‘¥/I "MN /1 ‘HS bl
BINOFBOFB 0z 606 26 626 2 FLEET 00 Surag- spaayInID Mo
........................ “S 9 'L ‘L% 098 ‘p/1 ‘HS ¥/1 AN ‘81
B[noJeosed " 008 008 14 M LT
.......................................... Vv uyor WO TV "S 9 'L ‘68 998 ‘¥/1 'EN ‘7/T 'MN 3l
3 CX: puiiaia puesyoInd € 03 S06T K pANE 'Y "y 110AXH 'SSIN U0 “M ¢ ‘U
WRYBID o quelq “S 9 'L ‘6 098 ‘p/1 ‘HS ‘B/1 "MN a1l
(&) Aaaouq pues ¢'II 02 8% 0161 J9PUBXIY BUSISH JO "N -1 Z2“M S
weyen UM dulg soLIey) 'S 9 "L ‘LT 998 ‘B/I 'ES ‘b/1 ‘@S “BIL
.................... 0SLT $99% $® 0T LI61 ‘0D 1O Z "ON : ; M 9 T
e Se1Y UBWPOO M\ 'S 9 "L ‘08 098 ‘¥/1 AN 11
BIMOSBOS B ™77 I S e e 088 e 0361 uelnr 'y .h.. mhwhzasﬂm AN : : B.b 9 s
. 9 'L ‘0% 998 ‘B/T "HS ‘¥/T .Bw 0T
................................................... ¢ uns M E o ute
.................. Aen- :EEwmo ‘L ‘LT 998 /1 BZ ‘v/1 "MS 6
T e T 06 o e pIoNOGT] W L
Pue s99( 'S 9 "L ‘9T '99§ ‘§#/T N ¥/ HZ ‘8
BnogeOSRL T pueg 09 T T L3L 0sL 4 G06T J93Ing PISNOOrT e SABI[OUBA 7% “M L g “S ©
) 'Y uyor puesaaq 9 ‘L ‘9T 99§ ‘p/T UN v\a HZ LS
......................................... 2912 LT6T ‘00 110 I ‘ON M LH SS9 L 6T <
SeRV UBWPOOM ‘998 ‘p/T "EN '¥/1 "MS ‘v/1 "MS 9
.......................................... 0862 2861 ¥ 30 ‘o % ON SIOU30 S 1) 008 L 43 00T'T
339 JInD pueop) aq7 "M 8 ‘9 'S § "L ‘G 998 ‘¥/T MN 'S
Ja[ziue ‘N T
........................ 2108 SLE'TT oI EYET 0D “SJ % “I-€ 'ON 00 Iqr "TTTNI00 N “M. W, 099 'S
10 syqunyy  Jd8[z3ueq ‘N T ‘33 09L "M 8 wﬁP mm% .r.m mowa..u.w«‘wH b
gnogeosed TT"T” [9ABIS pu®B L 02 ¥PL ¥9L 9L y T J193Ing [AST :
! 4 pues 9s1e0) paxg "0 D D 098 ‘¥/T EN v/ "MS '¥/1 MN 8
002 03 6e¥  68F 65% g LE6T 19)Ing dxo) M L a S
paxdq }easy nos g "L ‘T 098 ‘4/1 "MS /T "MN %
9 - . 02 %1 ST6T UIIUOI 3T ' “ASLINEL JO MN TW § “M ¢ 'H
“S ¥ 'L ‘L 998 B/1 >>>M mV\wm.@mw ‘qt
So0BLIB] wes 911y QT e e 28 z D KeMoIren o ‘g ]
suﬁm P u:aw:n.%uw € p.L ‘L 998 ‘p/T CMN ‘P/I CMN eI
.......................................... 9992 2861 BT 30 00 [ "ON ‘00 aqp Rt g g eg Yy,
839 JInH  JdzIuB "N T ‘LE '99S ‘B/T "N ¥/1 'S ¥/1 'MS T
SUOI}BWI0} rel19)ewt (3993) (399)) (399))  (3993)  (399]) (seyouwi) pajald g WU J0 uo13ed00T ON
0180109D jo §S0U  UQAJIDS UQ9JIDS  POSBO  [[9M JO [[9Mm JO -U0D JoUMQ
) JejoeIeYD -{OL Jo  jodoy S[{[M yldeQ JejPW 8Y}BQ
yisuery 03 yorym -BIq

pues Sulaeaq-I33emM

yde@ o3 YrdeQa

XINNOD NOSIMOVP NI STTIM—9T E14V],



[dM 308dsoad 1O pauopueqy

(1] S 81
em 3dadsoad no pauopueqv Seestmee mmmmmn o seemeees - © eeeesess aeeeeeee eeeeeees o e e LT
‘wd 8 T uBy) SS9 SMoO[L T pauopueqvy 9L T T mmmeeneeesssneenenee 99} 00 78 & 2 St e ‘9T
em jo dogj,
[[d@M UOI}BAJISSQO ALIBWLION """ pauopueqy [ 2: 2 1) A 99}  9'¢ L9°8% 686T 6°I¢ (114 ST
'} $€ B pues jo 399] 08 am jo doJ, $-g
Sorp }oo03s pue %8 00 C SL Tt Jde[0d FT 88°¢¥ 686T ¥'LY B 48
‘PalJIIuULpP! S[ISSOf o13sawoq M jo dog, 9T-§
.............. }00)s pue - £ S | 00°2S 66T 2°82 08 FO0P 8T
o1sawoq 1em jo dog, -G
............... onsewo( e gy
8077 dwnd puel 9T [19A ‘86T ‘pgg oppsewoq T 1) e - 08 Tt e e e ‘11
‘d ‘9Lg Jeded Alddng-19)BAN A9AaNS ._oomvm ‘S 'n n a
. gorT ¢ PM ‘8Z6T ‘pgg o1sawoq seessmes  eecesess emmeeser ertiesseciimeecescecsescsiees eeeeaes g T e e c'g— el
‘d ‘gLg Joded A(ddng-a9jepy LdaIng ‘(09D 'S ')
oM 309dsoad [1Q " "pouopueqy T or 4 e B 8
.............. 3003s pue 08 )
anpsswoq e comin e oe remr et .
........... pauopueqy 79l 61 14 81 6
82 1IPM ‘8361 ‘pgg "~ pauopueqy T U QT st eDee e e ‘8
‘d ‘9Lg J9ded A(ddng-a91BM A9AInS °[09D 'S hm pauopuzay
. S0 LZ 1dM. ‘836T ‘pgg }003s pug T e e 9ATBA MO[Oq  9°0 1T 6861  0°8F ezt vt ‘L
'd ‘gLg aeded Addng-u19rep\ A9AIng ‘(09D ‘S ‘N onsswo 997 [[9M jo dog, 92-¥ .
oM .‘—OOQWOHQ ——O ........... UOGO@Edn—q ................................................................ ON ................ w
em 109dsoxd 100 R @OQOUﬂdﬁéﬂ emmmeese  sessecce seevense Beeeeeceeseesccecieicesceiiiciee eeceeses [ <7 J ‘e
oM 109dsoad 1™ PoUOPURQY e e e Joopp e Q0T e e e e 5
‘301 renaeg Mol X
........... pouopuLqy oz s RSN [[OM 00 66 6261  0'g— e eg
J® 90BJINS puB] 61-9
............... ansewoq 0g 85010 &g o 6261 6ce 0¢ g
em jo dog, 92-% .
.mo‘.H N. ——0}’. »@N@.H .vMN ............... QWHWQF:QQ ................................................................ N,ﬂ.ﬂ ................ Nﬂl nﬁ
‘d ‘9Lg 1aded L(ddng-a91Bp AL9Adng ‘(09D 'S ‘N ) .
30T ¥ 1I9AL ‘826T ‘peg o1Isdwog T QT s e 91y vt LT- el
‘d ‘9Lg Jeded Apddng-19jep A9AINS T08D S O T .
ﬁﬁ@kf HOOQWONQ mmo .................................................................................................. N.*H ........................ H
uorjBwaojuUl [BIULS J91em o dwng molg Jo uor} (3993) rs'w paan (399]) (‘wrd-3) (3993) 'ON
puU®e spJaodaa I19yliQ Joas( J93eM  — -duosag punols 9ao0qe -sedw ‘}d ‘seawr P[P PI[ILIP
dwa, (w *d *3) (-) Mmo1eq 399 9yed (-) moloq uaym usaym
PIRIX J0 10 Mol  peay
?2A0QYV aA0qVy Ppelrod 9d13e)s
-9y polxod
jutod SurInsesiw [9A9] 978 M -9y

(pPenuruo)) —91 18V,

207



BNOFBOSB pues L 0F e e €18 ¥ QZET e 1971087 °0) Juswdo(ea g s
R ‘v uyor -3ASIIH 0D L T, ‘pg 098 ‘§/1 HZ v\_.. ‘MN 68
PIRTY pues 08 P R e — 059 ¢ P — (i) do1ng oreIs N e T 0
weyeiH B . v uyor UWELusd "1V )L 'L ‘b3 998 ‘B/I 'MS ¥/I 'EN 'S¢
o N — 008 g e e Sreisor "M 6wty
weyelp T WWelusg 11V L L ‘P8 99§ ‘9/T "MS %/T MN ‘L8
BlnoOSBOSB T pues oL T 0€6 4 T¥61 I9ZIMS g D Hosamz M 69 S
.......... ‘H J9)eM L L ‘g5 098 ‘B/T CMN ‘b/1 "IN ‘98
BIROFBogR s P — €88 ¢ a6l 19Z)IMS M O [00u5s > AR
i cns g e @G e e e poo p o e UnIew 3§ L "L ‘ST 998 ‘¥/T "MN ‘P/T "MS 'S¢
B — 698 z 1861 19Z3IMS g D - INOWASS M6 ue
............ uoyer uep ) L ‘ST ‘098 ‘P/I "MN /I "MN HE
.......................................... 028 z 91N 00) JUBUAAO[OA W6 g Ty
. 'V uyor SO SIMH JIMD L "L ‘6T 998 ‘§/T ‘MS ‘¥/T "MS g8
a8 (114 86L  8SL &¥8 4 0D Juswmdoraa . i M 69 S
- SIH JIND L L ‘8T 098 ‘3/T "MS ‘#/I ‘MS  'gE
0L 0¥ 908 978 98 ¢ 9geL T 197N "0 JUSWAO[DA ; M 6 U S
'V uyor =8 SIIH JInp L "L ‘8T 998 ‘%/1 'AN .v\ﬂ. "MS TE
enogeoseg : € SBYBII P 3 ‘M 8" S
wernim L "L ‘8T '998 ‘¥/T "MN ‘¥/T "MS 08
BMOF OB e e e PO — - HO0ISWOD P M9 g
'S L L ‘6 098 ‘§/T CMN ‘9/T MN ‘62
T R 2601 %z 086T 10ZIMS T O [ooyog ; ? M 9 u
. @ edmejeosy S L "L ‘PT .ooWP «m\_ﬂv.wﬂmw M\ﬁ,ﬂ“@ﬂ 114
NOSBOSBF e imsaneens | TIIS eetens smrenie srnnstneenes 08 4 8261 (i) uelnpe 'y °r "UOSTON . - . ¢
bl d 90RIOH 998 ‘¥/1 'ES ‘¥/I "IN ‘¥/T "MS 8%
BINOSBOSB s e e eeeenee S 36L p z6T " wennr v SoUIOR] © : ; ML
% Jnowfeg 'S L "L ‘8 998 ‘3/1 ‘MS wmw %EM ‘L3
GBS oo R e e e e 0001 b —2061 wreg
lnoswosed Aduol “S L "L ‘L 998 B/1 'MN ‘?/1 "MN ‘93
B[noJeoseg T 02 628  6¥8 6%8 14 96T T uelne oy e SI9Yjo pue ; M 6"
SIIOI "L °r S L "L ‘IT 998 ‘9/1 ""S ¥/1 ‘s 'se
T T 698 g e e uBlOp Y e AIustr 1 : ; M6 S
L "L ‘IT 99§ ‘§/1 S\W m«.\av.ﬁ.mhm ‘e
LD e e rrreie ereemeennnennans 16 2 8261 SLLIO SPIBYOIY 'E X oy
E.wh:d._% & 08 : dduduamery L 'L ‘e 098 ‘p/1 BWP.M.\_”m\wa ‘88
................................. m 06L ¢ e e O DUOEL 0 g
e[noSeosed 03 0% 0 06L QOUSIMET L L ‘e 998 ‘¥/T 'MS .v@r N\‘Sﬂ K44
......................................... . eeveeee eesseeen essecsicecseencens 9e8 2 GZ6T “UUTTTURNNL 'V L SIMOT -
gnogeosed paempd S L 'L ‘S 008 B/T ﬁbﬂ w\.ﬁm.kw.m ‘g
.................................. eb 0S¥ 0S¥ |2 2161 1971 spunog ‘r
e[nogeoseJ 09 038 0 v uyop L L ‘T 998 9/T "MN .&mr .%{M ‘03
.................................................... oSy ¥ FSI6T 193308 spunog '
B[NOFEOSE 09 02 08y v ugop “§ L "L ‘T '998 ‘B/T "MN ‘F/T MN 61
SUO[}BWIO0] 1B1I93BW (3993) (399]) (399)) (3993)  (399)) (sayoul) pajard Tl QuwIeUu 10 uolj3ed0] ‘ON
2180109D 30 SSOU  UD9JDS U9AIOS  DPISED [[9M JO [[9M JO -W0n IaumQ
J19308BIBYD =YOIY.L, 3o Jo doy S[IdM  Yideg J93dw  9eq
ySuery 01 yorym -elq
pues SulIesq-I93emM yydseg o3 yradeQq

(PanuruOD) —gr 1AV,

208



8L 99} G 09°LT 6661 0708 00¢ 0¥ 68
oM jo dog, Le-v
02 1PM ‘8 G LL o ameaing (43 Tossoaw 1Y F9°1T 6661 k39 QLT 0¢ RS
‘dofgLe deded Addng-aejepy Leadng ‘(09D 'S j0 dol cz-b
opsawod %9l T SSOD - ¢'g 9901 6661 60z T g
Jo dog, <G-v
) onsswo - T T Te9}y 0T~ 00 T &F61  0'8% 0% ge e
Jo dog, 91-a
J0PO 9pljns UaSoapAH opsawo T A e il B pesay [em T a6l 0F ¢zl 0F eg
B 9ovIINS puery 6-01
onsawo = SEESS sween e gT T CP6T LI 0¢ 0€
1em jo dog, 91-2
J0pPO 9pyIns U2S0dpAR T pauopueqy 9, B 2 eemTeeee= 291 (4 L6°0T 0F6T - ‘ee
1eMa jo dog, 9%-8
199] FI SMOJIaA() T PRUODUBQY: steemm sesemes srrvazem  we N L 0T Aedtenty nee cp ‘ze
951109 08 T T e SS00 8% ST'6 6661 0°€¢ 00€ 0F 1€
J10D 1em jo dog, L3-¥
pauopurqy LL - 0L meaSteemseeeii iessepes T e e 0¢
.............. MO0 pue R shessl Gpwm
BISEEINI g
. R e E—— T T 0¢ 08 e8¢
Tronsawoq /7 é 99} 0T ¥9°L 99r v T 8e
1A Jo dog,
onsowoq T 2 ssoao 8% 0@ 91T 0y T ‘LG
oM io dog,
Suiseo pue adid ur sywary )00} pue 6L e =0T e . ‘92
21182 WO
onsswoqa 9L'ee +¥e 09 0¥ ¢e
........... 3M203s puw a8 194 Ea 9603 882 I 44
DS WO(T 1ea jo dog,
,,,,,,,,,,, MO01S puw . TGRS Tttt 88768 +¥%2 44 ¥e
olysewocy ~jeedyrmspuwr - Gl=p 5
Y31y 199J (¢ 2did MO[JIDA0 UsSNOoay)} Sasaeyosi( Mo03S pPue TR REERS sweeen  eesssomesiooceouestettssenss NSRS 9¢'ST “+0g v v GG
ausswoq .
M00lS pue 8L o 0o T +02 13
snysewocy - jesowyymspuer o Fetbo - st
® 0 e M001S 9L, T SEOE T 0¢t ¢z 0%
ERICI S 9L : TR0 T 61
uorruLIojul [riauag RERRENNN s dwmng  Mmopr Jo uon (129)) ‘st paan C.ww.: (wrd-3) (399)) o
pu®R Spaodad 12ylQ Jo 9s) RERREINN -dLosa( puno.as aAo(e  -seaw "3d ‘seawr paflIp  Poaylap
“dwa g, (w d "S) (=) Mo[aq 1994 9yu(l (-) MO[d( uLymM  uayMm
pIe 10 10 MO peay
BAOY A0y peorod onwes
-9y  polrod
Jurod uranses A [9A9] IR -9

(PaNUIU0D) —9T AIAV],

209



pues SulIeaq-I93eMm

yide@ 03 yadea

E\MAM..MW'M ........................ pues mm ................ 182 166 2T 9861 Aueduwo) :O:\w.uo..‘mhoo M S " “S
T 0¢ 0z 0l6 066 . 066 e - [enusp w%%.mm Ewﬁmwvm .Mm\m L L ‘18 098 ‘v/1 .EMP .M\H.m.kr.m ‘89
................................................. Vv uyo I ‘6T ° ‘ . ‘ . .
BImogeossg 00Tt 00t ¥ 6261 Y onng w0 ssopp S-S5 228 M1 AN VL RS i
B[nogeoseg w.m.ww.mmwvzwm ogr e [OOSR e9T1 9 L26T 8 “ON "0 WM.MMH .uc_owﬁommwv% L "L ‘eg 098 /T ﬂ%? .wm\ﬁ.mb@m ‘99
ue ue ‘ . ‘. ] n
snos IoATaS suts wﬂ UB[S9)IY ARID 30 A1) L L ‘g 998 ‘B/1 "EN ‘P/T MN 'S¢
BORB e e {1 gor - P T T iy yp—
M jujod SSOW M 9 T S
9SJ1BOO pue
- [oA®IS oot w%w UBISIY AelDd JOAND L "L ‘98 998 7/T CEN P/T MNP
[nogegosegg pues (T = v e © L08T03,.F  L08I 79 9Z6T ~I "ON 0D T[OM ™~
p TOM jurod SSO M 99 “S
9SIBOO B < . ‘ . 0
o [oATag wwa__.m wwﬁ 9911 03 .9 ue[saIy Aeln 10 £31D L I ‘S 998 ‘B/T "EN ‘P/T "MN 'S
no. BOSB " pues 0ST ceevanan eseesies  meecesesscsmseens 00T ST 6 . . b
{3 € "ON "0 Julod SSo| M 9 " S
. wwwwwww_mm wm.w TR us) SuART 10 £31D L L ‘Sg 988 ‘B/T 'EN ‘9/1 "MN %S
e[nogeoseq ‘puws gL v v 09 03,8 092 8 "ON *
“ 2T L3261 I "ON '0Q jurog SSoW M 9 g S
ﬂwmwmmooﬂm oot 09T 03,21 [BIULD SUA®RT 30 £1D L L ‘S8 998 B/T EN ‘P/T MN 1§
BIMOSBOSE pues gg 03 080T 90T F00IT ¥ LOGT T 193Ing epuey I M 9 9 S
'V uyor b.%ﬁuaow %,mmm L "L ‘p8 998 ‘p/1 EN ‘B/T "MN 0§
dmﬂowdﬂm.ﬂm ........................ pues op e e ecL 26L ¥ ST6T 0D Qwr—m M 9 " ..w
BIOGROF B +rrrreerrs werrrreemrrmssss  wvvsse sevesman eeieeene aonssanreseeneaone —908 . 8061 1omn 00 110 Npmwwm L L ‘0T 998 ‘B/1 "EN wﬁ emm 6%
T N pues oz e s 06L P — .«whw_mm -aLIy wwgumm “S 9 "L ‘0T .oww w\.ﬁm.m.‘.hm ‘8%
o v HUOP  JOIZIWBGL N ¥ 4 ‘L ‘01 098 ‘B/T WAL BT .
.......................... 000% %zl et~ our o) :% ! sz.om LL .3 208 .v: mﬂpw\ﬁmbp..m L
N - 0z seeeeee eerenemmmaessees 889 z P — m....wwawmm ...... stwwwa_ﬁm L L ‘88 1098 '¥/T N w\ﬁ.ms»m ‘ov
....... sessectencsnnans oon : ¢ . ¢ y ‘ ; )
BnogeoseJ pues mm Op e e 0621 ¢ THET I0Z}IMS WH % ............. :SM..M_«M L L %% 098 W1 BWHP vm\ a.MbPWH b
Y PP S—— R P — 0%6 e - Eobmwzw.w.mw LT 05 38 ¥/1 ﬂmp W\ﬁ.m.rﬂqm R
pue pues N . ‘ . . . . .
R pues ¢ 0y U 0911 wer ¢ 9261 wospony L %08 228 /1 A8 WL gN e
. ¢ . 3 . 3 . .
P puBs 0§ e e oszt ¥ 2161 o1ine caimwmb &L 0% %8 F/1 mw,ww\ﬂmk..m 4
................... .< :—.OH- X ) : ‘ : ° ‘ : ‘ k )
E.mn&.mwrﬂ ..... pues (133 [1] 22 Geg 9 ZI6T hwuu—:w C«ﬁm&ﬂdm L% 6L %8 I BKW m«‘\“ﬁm h"_.”m t
erD 'V uyor ‘N2 "TL L ‘6T 0998 ‘§/T "MS /T @S °0F
SUo)BWI0} [elerBW (3993) (3997) (3993)  (399))  (3099)) (soyour) pejeld B3 {8 .
2130100H 10 SSOU  UQ9JOS USPIOS  POSEO  [[OM JO [[oAL «cv w.Eo~o nHa o.ﬁmm'% uoled0T ON
J9108IRYD =3oIUJ, Jo Jo doy SI([eM Yideg J9dW 9B
WmSuey 0} REIUT -elq

(panuuo)) —91 AV,

210



Forp retnsnpup 008 ~adid mea:mﬂw ........ Ggrg e 0e~ 8¢
: Jo dog,
93s®e) Jnydns jySygTTTTT” }9038 pue g8  ¢C 02 © J9onpad Pl L8°L 686T 1°92 00T (114 ‘Lg
‘31997 09% 1® pues jo 1991 81 olysswoq Jo dog, 11-§
A[U0 95T AOUBBIBWD 40J " Addns e e 0f ettt 86° et e e e ‘9¢
‘llom £q-puels alqng
[ Jequiny Aq™ ‘Tetsnpuy o TS gr e aMoqrE 09 96°6 686T  ¥LI 77 ‘6§
pasn Jajem Ies 1dMm jo doJ, : 01-¢
J93eM 1B “pauopueqy 002 T T e B2
197eM S ORI pouopuBqy T T Suiseo P T 00¥ 08 “eg
jo doj,
‘w cd '8 ogg sdwnd A[reorporaag v Addns et 008 vt e aAleA T T 9T Tt e e 91— 2%
‘1894 T 19338 A)es anqndg }o9Yd uo ¥
NH“&HW N :m thcmdonﬁm ........... @0:0@:“94\ ....................................................................................................... .ﬂmﬁ
*80[ T ul paulquod ¢g-1¢
8 T19M. ‘86T ‘peg Addns T 06 MmoqE  g'g €8¢ 66T 002 €°9a ‘09
‘d ‘9Lg Jadeg Addng-a9)BAA £9Aang '[09D 'S N alqnd am jo dog,
§)SI1X9 Jo8uof ou paek diuys 0T I19M ‘86T ‘pgg~ " onsswo(q w v T e Moq[d 62 62T 00T 14 ‘6¥
‘d ‘926 daded Alddng-191BAA A9AINS ‘(09D S ‘N1 PMm jo dog,
ST 1I9M. 8Z6T ‘pgg Addns o e e TUTTTTUDRAY oM 08T 8% ‘8%
‘d ‘9Lg addeg Addng-19)BM 4L9Aang °[09DH 'S N olland e 9drlIns puer
Sory [elgsnpuy - e e 0§ T SSOId [[oM  0°'C 8 6861  ¥'9T [<1:3 A Ly
S06T ‘28 "d ‘§9Z ‘ling AdAIng 109D 'S ‘) ut deo jo dog, 01-g
@M 308dsoud [IQ " pauOpuUBqY R e e ‘0¥
301 renged
9)se} anyds Y3ys T 2038 pue 9L (77 R 99}  Fg k43 6861 L8 It er e¥
onysswoq em jo dogJ, ye-v
J0po dpIYA[NS USSOIPAFL T uoneSLr 9y T 1418 S CEX IR | CYI NNl EP6T 9799 S1I 05 P
29 d13sewoq ur 8nis jo dog, ¢-1
9)1s®} anydins YIS uonBIIL  FgL 00 T e SS0ID  §°¢ 18 6661  €°0¢ 001 9¢ k44
29 dI3sowoq 1em jo dog, Ggg-v
91s®e} Jnyd[ns swog  Jreg uoljesdral 8 T e pesy [em g1 L2°%2 66T  9°LL SLT Q08 47
‘4203s ‘‘wo(g Je 9oBJINS pue| 12-%
80T 'SI9[10q UL SO[eDS }[BS €2 1PM ‘8361 ‘73 Upouopueqy  %gg 00 U 003 et e 55 ¢ S 093 06 TP
‘d ‘gLg Jeded A(ddng-19)BAA A9AIng ‘[09H 'S ‘N
33 1PA\ ‘86T ‘§gg peoarey 177 g v peBay oM ¢ 18°€¢ 666  0°S 0s8 08 oF
‘d ‘9gLg Joded A1ddnS-I19)BM 4dAInS ‘09D 'S ‘N 1 90BJINS PUWT 12-%
uoljeuwrIojul [eIsauss J93em ‘Ao dung Mmorg Jo uon (3993) s paan (399)) (‘w-d-3) (399)) ‘'ON
pue sp.aodal JIdYlI0 Joesn 191BM -dL1saq punoad saoqe -seaow ‘1d ‘sesw pa[[lap PIl.P
-dwe,, (uwd-3) (-) moreq 3994 91ed (-) molaq usym uaym
PRIX J0 10 mo[)  peey
aAOqY ?A0qy peojrod O118lS
-9y peojrod
jutod SuLINSBIN [9A9] J9)B M -9y

(panurjuo)) —91 18V,

211




BINOFBOSB -

e — =002 PU— “(3) uennp Y T 100Y2§ ~ M L9 S
‘[0SU0D SUOAT L "L ‘Ge 098 ‘¢/T 'MS ‘B/T MN L.
hhh@rﬂ .......................................................... [ 08¥ g T e neajerd d ‘H ‘M L m ..m
weyeID L L ‘Tg 09 ‘9/T N ‘¥/1 MS 9L
LA pues auly g6 et 09¢  99¢ 0LS 4 6861 SIMIIN "D A [ 'ON H.IBJ M 8 'H 'S
weyerd 03 95180D) 981§ BIOUIBIN L "L ‘6§ 99§ ‘9/T '®@N ‘P»/I "'MS °SL
T pues 6L 0¢ 08s 099 099 |4 6861 T SIMIIN "D AT g "ON .Ied M 8 'Y
weyedH 91e)s ®Bllouse| S L "L ‘g8 '09§ JO I91Ud)  hL
ALI oo 19ABI3 79 03 919 989 989 4 8861 193308 I1-dS dwe) s . M 8 H S
weyean bue pueg padq D0 DL L ‘g 098 ‘B/T CMN ‘B/T MS 8L
BINOFBOs T purs 08 09 028 088 088 9 §g6T T 1913ng - sFurads uBedQ X M 69 'S
'V uyor Jo umogL L ‘L ‘Sg 93§ ‘¥/T 'EN ‘¥/T 'EN ‘3L
BnoSeosgg pues (g T T s 0se vt e TI93Ing 'V uyopsSuladg uesdo M 8 "
103 pIog ‘T uyor JO umogJ, “S L "L ‘08 998 ‘9/T "MN "®IL
BINOSBOS B pues cg P S — 968 ¥ LEGT e ToyIngsSunds ugeoQ sSuds UBeo0 “SPAV
'V uyor JO UmMoJ, A9MdQ 2 JI93I0d ‘H JO ‘109SI9)
-uf JO ‘usd Jo ‘M ‘3 0% “S '} 0g 1L
oo eetenn e e et cpe b PI6T 197130 [e3U0eg : M 8 d S
'V uyor 'V adopoduy, L "L ‘63 098 ‘¥/I 'HS ‘¥/1 "MS 0L
........ 08g ¢ 913197 A B.w U
weyerd Iseuay L "L ‘L% 998 ‘p/T 'EN ‘b/T "MS 69
BINOFBOS BT crveeeeeenes asasaens 22 6ITT  THII THIT z 261 SUBAG] puog : : M 8"
Sewoy,L, Vel 'S L 'L ‘9% 035 ‘89 IeAN B89
Ax1a0 “UeAeld g9 0¢ 6% 4 € Lg6T T pPNgruewded 'S ‘H M 8 ¥ S
weyern pue puss DaLg L 'L ‘9% '99S ‘b/I 'MS ‘¥/T 'MS ‘89
LSS CT pues 0% (114 9Ly 919 9T¢ € L86T J91n§ J93yotry M ‘L 'd S
weyerd 'V uyor So[BYD L "L ‘08 '99S ‘3/T "MS ‘¥/T 'HS L9
BINOFBORBLT reerreeereeseeeees pues  pp e e 18 oger 9 2061 SIMOT H ' - Julog
s . SSOIN 38 “M 9 ‘" 'S h ‘L ‘98 095 "8)39
BINOSBOGR e 00T 09 R i 028 4 €861 I193INS jultod SSOIN ; M 9 g S
'V _uyor JOo A1) L "L ‘9g 098 /1 ‘HS ‘¥/1 MN - '99
BINOFBOS e 06 oy 0 T e $08 ¥ €61 1913Ing jutod SSOIN ; >>. 9 ‘g “sS .
'V uyor Jo L2310 ) "L ‘Sg 998 ‘B/1 ‘WS ‘¥/1 MN 'S9
BINOFBOSB pues 08 P 0¥8 ¥ oT6T 101108 JuI0J SSOI ; ; M 9 S
: 'V uyor J0OLND L 'L ‘eg '09S ‘B/T @S ‘V/1 CMN P9
BIIOUOI e TR cg oI S¥I or1 8 T 00 T Ay JUI0T SSOJY o JUJ0g SSOIN 18 SIS UOIOM
90BII], ue[solly Aely Jo £31) pue ‘g ‘g 1B ‘[AM ‘" 100 WS 89
B[noseoseJ T puesusals g§ [1}4 08 €98 £¥8 4 6861 Jang jurod SSOIN juiod SSOIN 18 SIS UO[PM
uly A9 A JO A1) pue ‘g ‘W I ‘[IPM "M 10D S 29
B[NOFROSB oAviS 18 08 e e S 0701 ¥ Jorines : M S-S
pue puss ' sewep ) I, ‘6% 998 ‘p/1 'EN ‘¥/1 ‘MS 19
........ £h38 - ‘1 "ON do[sAH M S ™
Jaae3 BN “S L "L ‘8% 998 ‘b/1 ‘MS 09
R A CN: i PABI8 pPUB ¢ = T YT 14 0TOT 2T 9861 “rrAurdwop T uoijerod.ao) : M S g S
weyerd pues asIBo) [erjua) suke] el ‘nos L L ‘18 998 ‘¥/T "MS ‘¥/T "MS 69
suojj}elIoy relra)ew (3993) (3993) (3199)) (109)) (3993) (sayour) pajald IO aweu J0 uol}eoo0ry ON
2130109D jo SSOU  UQOJOS USAIDS  PISBO  [[@M JO [[@M JO -w0d JauMQO
J9108I8YD ~3OIYL 3o Jo doj Spem yydeg J9jdW  9Yyeq
yj8uery 0} yorym -BlQ
pues Suriesaq-I9jem yydaq@ o031 yideq

(penuryuoD) —9T 18V,

212



............. [ooyos pue 9L 2T 60782 6867 4ol )
onysswo(q Lel
wwm—mE.ﬂw v ww:ﬂﬂﬂ-m .............. 0038 U_.:w sesseses T msessess deeeeees ceseceeeecscscecsssessensssnense ssstesss seeesess sesesres eeeeess .wb
o1Isawoq
07T  "AI0)BIOQE] U] POIPNIS S[RISUITL™ Aiddns %9, L 1efoo 0T ¥oLT 6e6T 8'GT e e ‘a1
paIJIIuapl S[ISSOI oM jo dog, 12-%
3ory~ eg oo Je[oo  g'1 9%°12 6661 T'€T 09 LT L
Hied am jo dog, 12-%
199F geL ‘Anﬂﬁﬁw Raiid m.Nw ................................................ ca.._”N ................ Gl 21 ‘el
18 pues jJo 1991 (2 dwe))
e A1ddns L e FS'1 €5°ST 6661 1°8% 009 i 2L
alland e 35-v
3o~ “pauopueqy @ v T 1 9
G06T ‘L2 "d ‘68 'ling 'e1S "1odx{ ISy 1ddISSISSIN
.................... £1ddns 92 GgT T U89} g 28°2% 6861 €12 ezl €2 L
aliand eMm jo dog, 23-¥
12 1PN ‘8361 ‘pgg ¥o03s pue T 14 S 993} g 08°'12 66T 9°L 053 23 ‘0L
‘d ‘grg 1edeg A(ddng-a193Bp\ 4L9Aang °'[09H 'S ‘N a13sswoq 1em jo do.g, QZ-¥
Trererronsewo(q %vL o U €62 SSoX0  ¢'g 68°02 666T  O'TL 00T (48 ‘69
1dMm jo doJ, 1-9
.................................................................................. 297 0% eh'28 ZH6T  0'FF 0F  -esy
IPM uo x L1-9
3993 LgF T Ho03}s pue  ¥g, 0 T 9 e ssoqd g1 06°02 6861 T'IT 744 02 ‘89
J8 pues Jo 193] (F onsswoq 1em jo dog, 1-9
salrwrey g saddng T }{0031s pur TS e e crreeree 1081ds 1678 93 66T 69 0y 0T ‘L9
onysswo Jo doJ, 1-9
orp pouopueqy T e e e a8 S e B9
G06T ‘6L "d ‘68 ‘Iing "BIS ‘Jadx{ a8y 1ddISsISSIN
0 q - ‘pouopueqy 8, T L Ty 1'% $e°81 66T G€T 0ST Ge ‘99
1eMm jo dog, 0T-9
.................... Ajddns 8L 06 - 13 ] 61 8¥°LT 6861 6°31 08T 83 <9
aruand IPM jo dog, 01-¢
6 1I9M ‘8261 ‘pgg Lddns (g)6L T 9 T MmoqpE  1¢ ge'LT 666T  8'€T 0¢r ¥e b9
‘d ‘grg Jadeg A(ddng-19)BA\ £9Adng ‘[09H) 'S ‘() anqng em jo dog, ot-¢
e it CL L 00 e e J00[] e el e ez ‘29
sran g asnoy dwng
Bory-r Lddns vt e 0g TS _JQooyy T 28°'¢3 6861 L o (44 ‘29
‘PAIJIIUSPL SISSOq alan g aunp .
saliwey g solddng 21352Wo(] £8 03 7' $2°61 mmam L2 002 0¢ 19
1eMm 3o09dsoad 11O POUOPURQY ~ ~UUTTT TS e s s OT e e ‘09
Fory e [eLysnpuy 005 e ~adid °84vYOSIP B T T 05— 69
Jjo doJ,
uoljewWIOIUl [BI2U33 I91em ‘Jo dung morg Jo uony (199}) ‘s paan (1993) (wd-3) (3993) 'OoN
pue spJlooal I9YylQ Joasn 9B — -drrosag punol8 9Aoqe -seaw °'3d "sesw pI[lIP PI[LIP
dwag, (w *d "8) (~) mo[eq 3199y 91ed (-) MO[9(q UIYM  uUdIYM
PIRIX. a0 10 MO[] peay
aAOqQV 9A0QqVy peojrod OnjelIs
-9y  pelrod
jurod Suransea;u [9A9] J93B M\ -39

(PaNUNUOD) —9T IV,



Azroq 8 03 e T YIS g 9361 ESEM) 100D T "0 M 8 U “S
weyern 8 "I ‘0T 008 B/T ° I .
LT [ s S sereesttnnnnes cori B . 9oL ¢ uume S ‘v/ %%.mi..m %P% 86

. 90BI[[BM. ‘6 098 ‘b/T 'HS ‘P/T "IN ‘b/1 "MS L6
BINOFROSE - rrrrrmmmroneeerss  neveee e o sl L TS SET— 19110g[00YDS "[0SUOD) - M 9 g S
............ : baxg UOAT] M3N 8 "L ‘9 09§ ‘9/T 'EN ‘¥/1I '®S 9
‘B[noJeoseq PARIS ouy  pg vt 98 ¥ puog INId "1edd], 1qul], WHP w\.m ﬁm 6
e B PUBSUSNY I N2 I8 'L ‘9 098 %/T "HS 9/I 'MS °¢6
[noseosed e 006 g 19310S AL ‘sey M 9 " S
........ v ugor S W W 8 'L ‘3 998 4/ "MN ‘¥/I 'MS 36
10T 08 -~ 388 o1 THET Auedwoy BINOFBOSBG e et B[N0JLISEI 18 ‘II0A
wreeee e e Asuinopr "W *D 3O £31) -I9SAI 1§ prOINIRY JO “MN ‘1 0§ ‘86
o G6T 9 06T T 10D TPM™ 0D [B0) 29 90] e[nosded
........... UR[SINY ABID B[no3edsed -SBJ I8 IS SBWAQA ‘A JO 1004 °Z6
BINOGROS B ™ rrrrrrerrrmemmnsss wvire e PO 098 b 9861 00 MQB ‘0D Suinuey M9 "
UBIS9IIY ABID  JINDH-UBOIXOIN “S 8 "L ‘g 098 °I6
BlnoseoseJ sesseins eeeesise eeeenees eeeeeeeeeceeeeeas 08y %3 F006T solde3s "1 v " bePJw\ﬁ.m g o
.................................. . . . N . .
B 00. %z eIl yueg reuoneN M 9 " S
B[nog e[noseosed § "L ‘S 098 ‘4/T "MN ‘%/T "MN °68
[NOSBOSB e 0 e e 0L ¥ gEET ‘0D [eMTTT 00 h.:uﬂzdd” (O R R - R S48 enodeossg ‘'sis
BISIWY LBID uwIdyinog a8UuBIO puB JBPID JO ‘109 "MN ‘88"
- 16 0g 98¢ 93¢ vee 8 . ‘0D 180D 29 901 Be[mnos
weyern -J90I9I B[NoJBOSBg -BOSBJ ‘"9AV SBWAQ ‘A JO 3004 ‘L8
S4(CL TR PARBIZ 9)Iym 08 03 99T 98T 98T 143 9261 T 70D [IBMTTTTTOD [BOD 29 99T 1S emos
pue pueg pue pue pue UB[S91IY ABID B[nodeosed -eosed JO ‘N ‘1 (LS ‘enoSeosed ‘98
18 [1]8 ¥9
BMOSeOSBI" 0z e setenee  ereceseseeereceans 008 9 6681 a9Ing v[noSeoseg oM ‘S “I10A
queslqy JO £31D -J9S8I JO ‘M "1} § 'IS PBOJ[IBY UOQ 98
BINOFBOSBI = werereerreesmsmsmnnans weanene amenene . eenmeser secacecusessconen 009T 9 S 00 I1PM v[nogeoseg oM °N ‘Iioa
ueIsalay Lvin Jo A31D -I18Sax JO 'H M § IS PBOI[IBY UO P8
C1ICL (e8] fo Rttt PABIS g8 O et e [321 9 8261 19)3In8 uotjerod.ro) M 9 ¥ ‘S
pue pues Paay JI93UBA UNIBI 8 L ‘T 998 %/1 "MN ‘b/T ‘MS '8
.N:~O.Mdomdnﬁ .................................. 92 0z eeeeeean eemmcecnsecenenene ceL e 886 JI9ZIME Y DT u_\_.wsz VI ; - M uw .Mn. S )
L "L ‘98¢ 998 ‘B/T 'MS ‘¥/1 N 28
AL (07 o fo ROV . w6 e F086T I9LIBD I SUSAREL D) M M9 S
o L L ‘gg 098 ‘p/T QMHP W\am.m.;mﬂ ‘18
BINOSBOSBF +--wwrrrereees oARIS 0g vt e i Sh6 g 6861 J193Ing UOOIN SSTIN 9 X
! H::M c:.mm » paxg L 'L ‘sg 098 ‘p/T "IN ‘¥/T "MN 08
........ 86T T 10O "0D) G "ON SJ9Y30 M9 Y
‘3jyJmd  puw oD aqrI “S L "L ‘38 998 ‘P/1 "MS 6L
. dalzueq "N I . .
eoseosed “pues 19 0¢ 989 9TL 91L %3 ..wmwmm bussumol, ‘9 'H L L ‘9s 008 B/ .Q%P.wwﬁ m.&m -
SUO[}BULIO] [BlI93B8W (1993) (399)) (399)) (199}) (31993) (sayour) pajrerd IO aweu 10 uol}es0] ‘ON
o180109D Jjo SSOU  UJAJOS UQJIOS POSEBD [[9M JO [[OM JO -WO0D I3UMO
J9398BaCYD B OILAN 3o Jjodoy siem yideg J9jowr 9B
yjsuey 031 yotym iles
puss SulIeaq-I93eM ydag o3 yidea

(paNuUNUO)) —9T AV,

214



Topsewo@ 9L 00 T e 99} 8% 9 626T 8'¥2 748 oF ‘86
....... {1eM jo dog, 2-S
90BIINS T dnsswod 272 T T De3Y [deM 00 0Z°€T 686T 3¢ -t g8 ‘L6
puU®B[ 9] 9A0QE ‘)] Z& MO[JISA0 USNoayl SMo[g Je 30BJINS pueT e-g
..................... Arddns e Seeegay oM UO g'g 18 0%6T 692 08 e gg
arqundg 3urysnq jo dog, 91-6
307 -edid youl-9 ur nd puere relnsnpur v e e - “PedY [P 00 186 6£6T  +03 0ST 0% ‘66
33 $IL wWoIy 1[eM pouadesp J93INS PaId LE6T ur . ..%®onsswoq 78 90®BJINS puBT g-¢
opsewop e e . gg e suil g0 1 96T 03 56
. ur 39oneq 9-8
o, £1ddns sestsess e e e et eeeeee e Beioeeeevee e e ‘26
31997 60T 38 pues jo 199] gg alqng
Aung e rejsnpuy . 0 e R e O 1 Y U T — eI~ e e ‘26
[eSNJII3U8D SOALIP JOJOUI DLIIOV[® J9mod-dsIoy ¢ 78 92®BJINS puwT
399F (006 O} polxg T Telysnpuy TS Tt stroeen ememmesenennsnosssseeees 99} L3 G8'9 626T 202 [1]: ‘16
oM jo dog, 6-9
J00[J PUODDS™ e DIISPWIO(Y T e e e peay [PM F¢'g 66°QT T e e e ‘06
0} J9)em Liddns 0} peay [BIN)RBU JUSDIIING uo 3nid jo doJ,
............... orsewo T A< Y 2501 s o
1em jo dogj,
.............. relnsnpur  %8L g TUUUurejunoy 3 0°g 148 T¥6T 4t 0ST Tttt 88
adid % 3o doL 9-8
dumnd-ee Telysnpuy T 0yg T “-aull dwnd uo  (°Q S9°0T 6€6T 9- Tt L8
[8SNJII3USD SIALIP J0JOWL ILI}OD[3 J19M0d-38I0Y (T Suirdnoo jo dog, 6-G
dwnd-re Teunsnpuy  UUUCTC [1] ¢ Moqd 00 11°ST 66T eT— T ‘98
[eSNJIIIUSD SOALIP JOJOW DLI}OR[@ Jomod-9sI0y ¢ 1M jo dog, 6-S
80T  AJUO oSN AOULZIdWS IO ‘[[eM AQ-pPueyg I Aiddns  %g), vt (3 At 09'er T St 0ST 13 ‘68
G06T ‘8L "d ‘68 ‘ling "8IS ‘Iodx{ I8V ‘SSIN anqnd
A[UO @SN AOUBJIBUIY JOJ " = Addns 68 4 S 99} £9°¢T ‘78
‘oM Aq-puels ouandg [[da uo x
puUBsS 9AOWAI 03 Pasn yue) Jui[Ieg rernsnpuy TS Tt e e pPeay [em 90 2L 6861 4 S ‘€8
J® 90®BJINS pueT 6-9
............... onsswoq 9L e et 9931 0°8 9T 686T  PPT <14 14 ‘28
[dM jo doJ, 6-9
dwnd UOIIONS OLIPOBLE WOIPBSLLIL - e e el Dl e R e ‘18
29 Y2038 ‘‘wo
sjuerd pue SIdSMO[J SIS~ o13sswoq 8 2 qg €€ ‘08
99 ue J8 puBsS JO 193] (0F PU® (9
s 0z8 B a9 v em 3dadsoad [1Q™ pauopueqy g v e o e ‘6L
o ¥003s pue e Op e s S e e e g 8L
1993 [8Z 1€ puUBSUSAIS JO 1991 26 onsawoq
0 ojul [elsuss I918M o dung morg Jo uony (3993) Ts'w paan (39937) (‘'wrrd'8) (3993) 'ON
M%ﬁﬁﬂ%& %ow.m WO 30 ummD pom.md? < = -dr10sa(T punold3 oAoqe -sesw ‘}d ‘Seduwt PI[[LIP PII[LIP
dwa g, (wd-3) (-) mo[eq 3994 9)ed (-) mo[eq UaymM  udYM
PPRIX J0 J0 Moy peay
A0QYV 9A0Qqy Ppejrod 9dpyels
-9y  pejrod
juiod SurInsSesy [9AS] J97B M -9y

(panuUnUOD) —9T A1AV,

215



pues SurIeoq-I93eM

yide@ o3 yideQ

ALI9 [ pUBS wWNipsw 89 [li4 96L (5)9¢8 988 9 SF6T Auedwo) T 'ON pue[s] WIOH “M L ' “S
weyesn 03} auryg [enjuap aufe] Away 'S ‘N6 "L ‘9% 998 ‘¥/T 'EN ‘#/1 "MS Il

L S pues 09 0% 0LL (2)018 618 9 erel Augdwo) g ON 'SI WIOH 2dous 'N uo M L H 8
weyesn lenjua) suse] Away 'S ‘N6 L ‘8T 998 ¢/T ®S ¥/1 AN gl

......... T 0108 9 TI6T " "0D Juswdo[aA I 'ON j M ¢ g S
-o( e[no3eoseJd uojrowrePq L ‘L ‘8% 998 ‘¥/1 "®S ‘¥/1 "MS CTII

dwzo.wﬁom.ﬁm .......................................... 08 0zl 008 008 A PRET T h:NQEOO ............. ‘d1oD ..wm:ﬁ— d—SOMdOmdm
[eajua) aulery -diys s,[resug ‘spaef diys 1v ‘BQIll

BINOZBOS Y "™ TSI s e e e 0cL 9 9161 e[noseosed M9 g S
Jo £31D 8 "L ‘TT 998 ‘¥/T "MS ‘#/1 'MS 0I1

BINOSBOS B e e T 08 9 F0T6T e[noseosedq M 9"
Jjo £31D S 8 "L ‘PL 09S 60T

AN.V .Nﬁ:o.m-mow‘ﬁm. ....................... c—h.ﬁm O.H.H .................................. cﬁm N «-ﬁﬁﬁ sereressaeree ........NQHH:m .................. .vn.H— .vmoo~ ag. m .m ..w
, : 'V uyor -1od 'V "M 8 "L ‘8T 998 ‘¥/T "MS ‘¥/T MN ‘80T

Bnodwosed UUUpuUBs wnipsw - 06 08 T 108 Q08 1) eF6T Auedwo) g[no3eosed M 9 Hd “S
[eua) ausery Jo A3D 8 "L ‘IT 998 ‘B/T WS ‘b/1 "MS "LOT

931 08 T 0ve £0¥ 9 6e61 T ‘0D ueAuny T B[no3eosedq | M 9 " ‘S
-0 Jo AND 8 "L ‘IT 098 ‘¥/T @S ‘¥/I "MS 901

921 g T 0%¢ 0% 8 686T T ‘0D uBAuUny T B[no3eoseq i M 9" “S

- 1DOIIN Jo A1D 8 'L ‘IT 998 ‘¥/T '®S ‘¥/1 "MS "S0T
9z1 08 e o¥e ¢0% 9 GeET ‘00 UBAUNY " BIN0FBONE : - ‘M9 H S =

] - I3 Jo AND 8 "L ‘IT 99S ‘¥/1 '®S ¥/1 "MS 0T

.V A - X o °ABIS @6 0g e 669 e SS6I 191INg uglues M L g s
weyerd pue pues PaLg -seroysi ‘'v8 "L ‘T 098 ‘3/T "MS ¥/1 ‘MS 80T

AL g [9ABL3 (g oy Tt €08 4 9861 RERFIT [[PaB9] ) . M 8 9 S
weysl) pug pues paJdq ‘" rf CSIN 8 L ‘0T 998 B/T AN P/T CMN 'g01

B[no3eosed ‘jPAvIE  Lg [}4 T G301 4 9261 J91Ing [[dABa] . M 8 " “S
pue pueg paag ‘9L OCSIN 8 L ‘0T 998 9/T CEN P/T CMN (10T

S S CX: R pues gy 02 098 0LS 0LS k4 986T T PN mrespaid 'V 'O . M 8 " “S
weyein paLg 8 "L ‘0T 998 ‘¥/T "IN ‘¥/T "MN 00T

P S CXC Rt pues 0¢g 0g T e 01g 3 FS6T 191N espaudg ‘v 0 ; ‘M 8 " S
weyern parg 8 "L ‘0T 098 ‘¥/T 'EN ‘¥?/1 "MN °66

)
suoljsuwiIoy Teraayewt (3993) (3997) (3993)  (399)) (3993) (soyoul) pelald BT aweu J0 uor3ed07] ‘ON
o180[090H 10 SSOU  USAJIDS UIAIDS PIsEd  [[dM JO [[dM JO -W0D JauUMQ
J930BIBYD -}oIy.L, Jjo jJodoy siiem yideg J9dW deq
yisuery 0} yorym -ela

(ponuruo)) —91 F1AV],



MO\H ................................ 'n.ﬂﬂﬂoo ........ II.HO.H ........................ l*l@ﬁ .WHH
A10jeI0qRe[ Ul PIIPNI}S S[RISUIIN M
) GOrp s e s s feqoo e 211
Axo0jeioqe[ ul palpn)s S[BISUIN mem
oM joadsord 11O POUOPUBQY s s em e O e e e TIT
Je dorJINS pue]
R[OOI SMO -rrrrrrrmmeemmesessessswmeneees oo 008 e e e 008 69 "e0IT
dwind surquany [em dsap yiym paddinbyg
dwnd e ALddns v (11} 28 93} 62 (118 6861 gLt TFLOO T “OIT
[BSNJLIIUSD SVOALIP J0JOUW OLI}D9[d Jomod-9sI0y § srnd 1em jo doJ, 8-¢
Jinp 03Ul SMO[JIBAQ ™ pauopueqy T T (1] S SS040 F¢'T 06°2T wer o T ¢ ‘60T
Lres £AY3US Ilea uo x 9-8
Sorpr slysewog T T ger e Cem et or vt [ 44 ‘80T
I9M URBIS9IIY ‘[[@m 30adsoad [10 Je 99elINns puey
Borprr PN (¢ (£ ¢ ¥ mema 1 eF6T 1g (111 2 ‘20T
AJ0jeI0OQE] Ul PIIPNIS S[BISUIIN anandg JB 90BLINS puey Angpe
................ Addns - %TL 009 w mw%oo I 61°6 am%ﬁ ¢ '9- 90T
" .
*801 QuOo ul paUIqUod Mm”“_:nm % 1 0 ol TEN
“Arddns TL 00¢ ToJdeoo I 1§61 66T €8~ v, e ‘eor
b I o 05T i "
0} M 1 E
Addns  %TL 00 Tt Je[oo FI1 G6°8 66T  THp—- v o P01
1eMm jo dog, ‘IR
3993 Qg¢TTTTTORISBWIOQ@ T T e e SS0ID QT 38 686  6°LT 00T 14 ‘80T
J® pues jo 333] 06 oM jo dogJ, %3-S
.............. uonesLLIL %) T Tt §8040 8T 18 6E6T 19T 4 0G ‘201
2y OI)sdWoL 13m jo doJ, 3-9
3983 00g T uorye3LL g8 T 06g T SS0d 07 18 6861  9°9¢ 072 282 ‘10T
Je pues jo 393}) (¢ 2% d1IS9Wo em jo doJ, 2-9
.............. onsewo( 6 VT 001
1003 08T OISOUIOQ e e e s e 05 1 66
Je pues JO 193] 0F
uol}BWIOJUl [BI2USS J19)em NG dwung molg Jo (399)) ‘I's'w paan (3993) (wrd'S) (399]) ‘OoN
pue Spaooadr JI9Y10 Joesn J9jeM ———————  uonduIosd@  punold  9Aoqe  -seow ‘3d 'SBOW PI[[IIP  PII[LIP
‘dwsJ, (wd-3) (-) mo[3q 13994 91ed (-) MO[eq uaym usaym
PIRIX 10 10 MOTF peoy
A0QqY ?dA0QVY  pajaod o11e)s
-9y pojrod
jutod SulInNseIN [9A9] J9)B M -9y

(panunuo)) —9T IV,



uﬁ&h@h ................................................................. HOOM v &GQQOO .hs ........... SH_EW 1 B. @H .Mm ..m
B ) 3 g ‘¥/1 AN P/T CMN (03
009 2063 yE61 B Jo 00T "ON "0D) dUlJg 0 O i I A 4
........ 35y JInD MO[[dX JBaAPOOD oww 100 “MN "M 13 088 'S "3J 08¢ 61
ahw& .......................................................... N..-\N v VNmﬂ .................. OO ——.0?. :G—-—ﬂhuw B w.ﬂ m
weyerH - doa( 90a91d 1eqny g ¢ "L ‘pT 098 ‘p/T @S ‘¥/1 "MS 8T
Z 8 G X usdo vt (<113 2 F0361 u0}ed3] 1eauM. M 8T 4
weyBID 7 9oa91d ‘W PIem S ¢ "L ‘PT 998 ‘B/T ‘®S %/T "MN ‘LI
T wedo 812 2 e RoqUIg I ueyenS M 8T Y
E“:d&.@ ........................................ ‘E -W&E -w M .H; gP .oom .*\ﬁ -mz V\.H mm .@ﬂ
X e £63 H4 F0361 038331 APOOW 'L ‘T . M 8T H
weyern 2 9oJa9ld “S ¢ L ‘9 '098 ‘9/T "MS ‘§/1 'HS ‘ST
ALLQE iy e e uado . 168 (4 €361 uosad "IN e ; M 8T 4
weyerd slaang s ¢ L ‘G 098 ‘g/T ‘W ‘¢/1 ‘S ¥I
P 0z 71 z1¢ %%z 8861 ~eSeuang "W "M TIPUINN L W | ; ; M 8T 'Y
weyerd } ‘S € 'L ‘9 998 ‘9/T "EN ‘#/1 'HN ‘eI
P RN - o% 0z e eea z BEGT OSBUAN, T T 1ad00D) - : ; M ST "
weyBrdH JLyn ‘s ¢ L ‘6 098 ‘g/T M P/T EN ‘el
R uado v 6¢3 z v = u0Sadld IIN 1BOUM M 8T 4
weyer) 40198 S € 'L ‘6 '99S ‘g/T ‘W ‘p/1 "ES CII
BINOSBOER e eremere PAaS 08 (1} 2 28h 6% 267 4 8§g6L T Jaang T J1eMaIS T 'H M LT " S
pue pues JER Y 2998 ‘B/T MNP/ TMN (0T
................ 29 a6¥8 2861 0D 1O 2 *oN *d100 ,bP ¥ S 8L '8
PRl S[BJBU]IA ‘'NOF 09§ 100 "HN ‘3 099 'S "33 099 6
0 B = R F008 Fz 0 [ooyog bP 8T ‘9
weyerd sueyens “s ¢ "L ‘T '09§ ‘§/1 "HS ‘¥v/1 bPZ 8
uﬁhh@@ ................................................................. 6Lz z 6I6T T u0318o3] "IN 389U M M M.—.. et IR
weyeln I CSIW g L LT 098 B/T CMN 9/T EN L
........ 006 193Ing 9891100 "I M 9T ™
‘v uyor JOALY [Medd S g 'L ‘Gg 098 ‘p/1 ‘WS ‘¥/1 'EN "e9
BINOSBOSRF =i s cnnenes eneeees uado v 9€g 21 F626T U 0D [BIIUID " 0D IIAIS M ST ‘q
sud®e] J191BM soldosd 'S g "L ‘0§ 998 v\ﬁ TMN v\ﬁ ‘a8 ‘9
........................ gL 0098 FEGT - @] 3O "00g "ON 00 duUId M IT W U8 8. ‘88 998
839 JIND MO[[9X I1B3LpPOOD) ° 30 “N 3 omm RCHRES 0182 'S
........................ 13L 0¥89 eeeneeen Zh6T ‘0D 110 ¢ 'ON .Qhoo B 9T .MH ‘S .N ‘L a "098 .
ploeld S[BIBUIIN 'nog ‘102 “MS “N "N 099 “® ‘3 0861 ¥
BINOJBOSR " pugs e yg 0 e F008 ¥ 6061 uosyeqg I ‘D M 9T g
UM “S g 'L ‘8 '99S ‘%/I 'MN v/1 "HN ‘¢
........................ o 10%8 2561 00 110 0N daog Mty B g te T g hg
PIOB[d  S[BISUIY 'MOS '09F "I00 "MS “H "1 099 “N "33 099 %
JRRCY: S oAva8 gg e e 202 gog e 153INS U HUNLISIS H T M ST "
weysln pue pues (L Y uyor “S T 'L ‘8 "99S ‘§/I "EN ¥/1 _"ES "Bl
........................ 66T osLe BEGT R JO SO0 TON ‘B ekt g 9T g b T L 0T
839 JInH 18 0D JBqUILY, 09§ 102 ‘HS “N ‘W 00T “M 13 008 °T
pue pue] ‘nog
suoljeurIoy TelI9jew (3993) (3933) (3993) (3993)  (399)) (Sauoul) paleid JOTIII oureu 1o uor3Bd0T ‘ON
2130109D Io SSOU  UDAJIOS UIIIOS PIsSBd  [[OM JO [[9m JO -W0D J9UMQO
J9308IBYD -{OIYL Jjo Jodoy spem yYidag Jejew 93
ysueT 0} yotym -ela

pues SuIesq-I10yB M

mda@ 03 ydo@

LT FT8VE,

AINNOD HIAIY TYVEJ NI STIIM

218



Sel[lue] g selddng WoOIs pUT T pee o —_— ————— -
dwnd passmod [rupuIp onsswo e woﬁg:m:vmdq 00 mmmw 0% 02
oM 30edsoad {10 ~DOUOPUBAY [ A s Avis a00[ GRT e e e 61
sorwey gz sanddng Liddns 1L Hopad
1 nddng =g ddns 100 e LY ——_i S — . 1 .
Jopo aprudns ULS0IpAH anqng R—— um«q maw +oer 0 8T
Jopo aprydins USS0IPAF] " 003§ pue 0L e 08 sl e GD 00T Tt LT
onsawoq
............. 3003s pue %69 seeeenee [ g
o13sPWOT
.............. }00)S pue 89 q e gy
o1359Wo
............... onsewoq vt g s gy
. "}00)s pue %69 [44 99} 2'¢ a8 6861 2°LI - e
onsswoqg 118m jo dog, 3%-9
Jajmmbe ay3 Jo dojl ur 33s adid ‘ur-g Sururey e ¥oo0}s pue %89 T g6 e 991 9'T LL 6861 892 36 -2l
-uod adid ‘ui-g woJay mo[j ‘w -d ‘3 9z ‘I2jInbe jo d13sawo em jo dog, 33-9
woljoq Jupyoeax adid ‘ui-z woay mo[y ‘w ‘d ‘S 99
.............. 00318 pue T
gor- g g
............... o .
soliwey 9 sorddng ! a @ ovt 041 5e or
o1 renaeg -ttt PAUOPURBQY — “T e s e mom e 08g s e e 6
‘oM 3093dsoad 110 78 90BJINS pue]
go—w ﬂgwm—w ............... Omﬂwwgoa Qw ....... . vesnnan e sesesscsscssscsccscsscescicanass sessees ‘e wessssms ssesssss ssssssss sssesses sesesess .w
“}00js pue g9 - memree eemmmeeereeseieseinns eesssee wmemeeee emeeee eeeeee e e ) o
o1Iseawoqg IS}
“O\H ........... UWQO@:.&Q< eeemane e eessesss  seseeees ememeseesesseessecesecessenenise sssesees N*M ................................ ..@@
dwnd aulqan) dLI103[d JIMOd-3SIOY (L T Addns - 80T Tt e peay [PeMm (0 1133 6261 0°08— = v e ‘9
oliqng J® 908JINS pue] aunp
oM uOOQWOLQ no "~ pauopueqy - TS TR e mmmmemmeemeeeees J0013 - 991 T oo e MY
HOoLWI_ (T
—.—03 HO@QWO&Q —_o ........... vw:o.ﬂvﬂs< @sssesse  secesces ecsecscs esscesssmsssececsecases u—wg ........ @@H ................ - - .*
7€ 90®BJINS pue]
dwnd uorons pasamod dulosed 8 [[dM ‘86T ‘I8¢ " aIsAWO( T e e peey (@M 00 T 6€6T 0g- T R 4
‘d ‘9Lg d9ded Alddng-a93ep AdAJ4ng ‘[09D 'S N 7B 90BJINS pUB aunp
3o 1enaed- TpauopueqQy TS vttt s eenmenenenneneeees mema T o¢g  vvvm o o T 4
‘em 309dsoad (10 J® 90BJINS puB]
........... peuopuBqy o0ge s g
oM 399dsoad [1Q " pauopueqy Tt vttt e emeneeneeeeees () ooy [1] &2 T
Horaeqg
UO1JBULIOJUI [BIDUSS Jayem ‘o dwung Mmord Jo (31993)  ‘I's'w paan  (3993) (‘urrd'3) (3993) 'ON
pue spaodal /Yo Jooasn I9eM ———M uondriosaq punold oaoqe -seaw “}d ‘SBIW PI[[IAP PI[AP
‘duwa g, (wd-3) (-) mo_q 399, 918 (-) MO[3q UaUM  uaym
PIBIX 10 10 Mmoqz pPBaY
A0V 2A0qQy  pejlod Opeys
-9y  polrod
[9AS] J97B M. -9

juiod 3UlINSBIN

(PONURUOD) —LT T8V,



..................... oA®IE 00T oF 18¢ 18¢ 5 MIRO I I M LT "
. ® pues ... "S 8L ‘sg 098 ‘¥/1 AN ‘¥/1 HS 'S¢
[9A®.1d ¢) 0% 198 209 L09 ¥ HIE 'd "W M OLT Y
weyern __pue pues “S ¢ 'L ‘ee 098 ‘p/T "N ‘3/1 "HS Pe
P AR SR S Setet R uedo 3008 ¢ EIEL TtvArBON o gL syIng M 8T "
weyen AoATel] 'S ¢ "L ‘63 '99S ‘9/1 "EN ‘¥/I "HS 88
AL g [9ABI3 g9 ) T T g9 U (4418 J93ng Away 'S ‘N M 9T ‘¥
weyery bue pues padyT “S ¢ "L ‘6 098 ‘9/T '®S ‘?/T "MN "®zg
SIPUID “pUBS gg e e e P Hwy yNws J H M LT "
........................ aurg S ¢ "L ‘eI 998 ‘%/1 '®@N ‘#/1 AN ‘3¢
£119,0 pues (g (1) 2 q16 %3 616T SUJIOH M LT g
wreyery 4813 suryg DPatd g g "I, ‘T 098 /T "@N ‘#/T "MN '®BI¢
RLIQE -++eewermeesssssessssssssrnes svvvisss s uedo 21z 9 ST6T w10y SUIOET M LI
weye) DaLg POLd g ¢ "L ‘61 998 ‘§/1 AN /T 'MN ‘It
P . 08 699 668 668 ¥ SI6T 0D [IPM UWIOH ‘M LT
desgeotald P S ¢ "L ‘el 098 ‘§/I ‘AN ?/T "MN 0%
e ze8 2 G06T < U0SI9lJ "IN TTIIBMIIS M 8T "
9OBIOH S ¢ "L ‘IT 998 ‘9/T "MS ‘¥/I "MS °62
........................ 989 4 0161 £qsou) @ 1 M ST "
weyeryy g "L ‘IT "09S ‘§/1 IN ‘b/1 "dS 8%
A&v 0:0=OHH~O ................................................................ Owﬂ ﬁ . A—Eﬁwo mvﬁ.u_w ks. @H MH
IIIBNOIN 'D "D *D g 'L ‘9 098 ‘¥/T "IN ‘#/T "MN °L3
[ I 2 X T 002 1 48261 els Jodxm M 9T 9
weyern 1ddississIN g p L ‘1§ 09§ ‘¢/I "EN ‘P/T "MN °92
emoseoseqg T puesuaaay ¢z = vt e e Z81T ¢t ez61 193308 ‘0D Jequin‘g ylredg 1e "M
: 'V uyor  S9UIH PIBMDIH FT Y S ¥ L ‘9 09§ U9 JBAN P
. eeteU9ARLS puB ggr T e 41 €261 J193Ing ‘0D asquinry ylredg 18 “M I
weyerd PUBSUIDIY ‘V uyor SoulH pPaeMpH $T M “S ¥ L ‘92 ‘098 ‘ud0 JwAN ‘o4z
P T PARIZ o e e e oG e e 1033Ng [00UDS USIH M 91
weyern pue pueg D3I TSNP ‘0¢ "99S ‘¥/1 >Pm ‘$/1 ‘gs ase
B[no3Boseg T pues gsr 03 008 028 |5 2 T J93ING N0 JUBWISIAU rorrernereseee awoy 78 “M LT Y “'S
. : DALy mog el ¥ "L ‘I 998 ‘B/T 'MS . ‘P/1 "IN "eSg
ALgagre oA®IZ (L g e e 882 ¥ PSS — IBJING 00 JUBIUISIAU] wrrr-rererrsreror e Tued 18 “M LT
weyesrd pue pueg . paJg g Moy ey S ¥ "L ‘03 098 ‘¥/1 WS w\ﬁ JRC S I
........................ 812 cpae g6l T 30 00 T N W oT g Uy, 28 098
By ynd 18 38 our o) 100 HN A W SLS S I 0F9T  (Fe
99U DOW -uosIeg
........................ 029 ) V61 00 11O I ON 8130 == m o1 "M “S p "L ‘el ‘09§
plog[d uosjed Ayjorod 100 ‘HS JO AL 3] 099 ‘N ‘3 099 ‘€2
R TN 07 e e azb ¢ QEGL e SIOYIOIE uosngaeg ; ; M ST
weysrn 310D , “S ¥ "L ‘PT 098 ‘¥/T "N ‘¥/T MS 3%
emoFeosey eveeeeemmeeeeeveeeee e F00L ¢ B T e SR our 0 99y ; - M 9T H
: -9DON-uosledg “S ¥ "I ‘v 098 ‘¥/T 'HS ¥/T ‘MS 18
BNOFBOSBF PABIZ p e e e 06 e 191I0S 100UoS - : : M ST u
pue pues palg yeuueaes “S ¢ "L ‘b¢ 098 ‘¥/T "MS F/1 ‘HS "B0Z
suof}euwIo;y 1B1197BW (3993) (3993) (3993) (399))  (3993) (sayoul) paald €Ia awreu 1o uolyedo ‘ON
01901090 jo S§SOU  U9QJOS UQDIOS PISEBD  [[OM JO [[OM JO -WO0D JoumQ
: J9j0eIBYD -yoIyL Jo jodo; sIyem Ydeqg Jejowr  91BQ
yiSusy 0} yorym -8l

pues SupBaq-103BM. yide@ o3 Widea

(PANUNUOD) —L4T A1V,



‘d ‘9.8 Jedeg Ajddng-a91BpA AdAanS

dwind auiquany patamod O11309(5

dwind puey

8o
JB[[0D [[@M JBIU [9A9] d13BIS
dwnd uorjons pazomod [[[WPUIM’

307 T IPM ‘836T ‘I8¢

‘d ‘9Lg aoded Alddng-asyepp LeAang °[09H ‘S N

TG6T Ul "33 0g SBM J9lBM 0) yldaQ

suoljels auyoses g pue saljlwer gr sorddng

J0po oprydins us30IpAH

A1peq syea[ Suise)

dwind uorjons poagamod OLIIOIH
poauopueqe s dwed

dwuind pagsmod auljoses)

dwind uopjons

patamod aojowr duioses Jomod-asioy 3%z

o1
1eMm 19adsoad [10
1em 31908dsoad 10
Apnwey 1 sarddng

dwund uorjons patamod OLIIDB[H
(i) S TIPM ‘8Z6T ‘I8¢

............... }003S pue
onIsawo
............... o1Isewoq

"}D03s pue
d13sawoq
....................... dwed
uosiig

............... o13sdwoq

pauopueqy
........... pauopueqy
..................... Aiddns
olang

.............. }903Ss pue
o11SaWo(T

.............. ¥O03s pue
o1IsWO(T
............... o1Isswog

.............. }o03}Ss pue
onsswoq

.............. [ennsnpuy
........... pauopueqy
.......... pauopueqy
.............. }003Ss pue

onsawo
..... [eLsnpuy pur

221

‘09D '§ ‘N Addns olqng

T e A =
UOIIBULIOJUL [BIDUSS I93em
PUB Sp100ad 194310 Jo asn

dung Mol

(w-d-3)
PIRIX

............ DSy lom 00 6261 08—
7€ ddBJINS puRT
............ PEIY [[oM 070 6261 18-
¥e 90eyIns puery .ﬁ.m.wm
........................................ oer
................................................ 686T TS
........ N
.......... deo [[9m ur g'g gLT 6E6T  L'89—
adid ,z jo dog, 13-9
........................ 991 g0 11 686T $2°09-
:oB Jo wioyyog 13-9
Moqre  8°g LS 66T  €'¥g (444
........ mea go dox . . SES
............ peay [[dm  0°0 6E6T 08—
J® 90BJINS pueT
TUTTTTpeay [dm 070 9861 68—
7% 90®JINS pue
........................................ et ez
................................... 05T L
...................................... 082
.............. souyIns 06T
pue|
“peady [Pem 070 003 986T eI cL
7% 90eJINS puey *AON
................... 100(3 0LT
MoLLQg
................... 100(3 $LI
HOLLId (T
............ peay [em ¢°0 €61 866T  Fgo— T
J® 90®JINS puey 09T
............ DSy 11oAL  0°0 0861 0%
7% 90®JINS pueT
........................................ a1
Jjo (199)) s paJan (199)) (wd'3)
uonduosa g punoad o9aoqe -seow ‘)d ‘seow PI[LIp
(-) mordq 3199y ?ye( (-) mo[aq uayMm
a0 10 MO0[J
2A0qV da0qy  polrod
-9y

jurod Sutansea|N

[9A9] J9YE M

(199]) ‘ON

PI[ILID
uayM
peay

o11e)s

pelaod
-9y

(PanunuoD) —LI T8V,




LEACT: pueg 0z 7T T 0%S €99 %3 T161 SWBIIIM "V~ M LT "
weyern S}IPNSIBN S 9 "L ‘PI ‘098 ‘P/T "MN #/T "MS 99
S CX S °A®BIS g9 (114 06L 0g8 0€8 € L86T 19338 [1syrels ‘M LT "
weyesd) pue pueg paayg ‘g sawrep S 9 "L ‘pI '098 ‘§/T "MS F/T "MN 'S¢
........ uado PR 088 %e 0161 uosuams JodAndg "'H ‘M LT Y
........ . uyor 8.9 L 91 098 ¥/ "MN ‘P/T "MN °¥S
wedo - . 068 e 8261 sprold [essny “amw M LT 'Y
........ Spmary . “S 9 "L ‘P1 998 ‘§/1 "MS ‘¥/T "MS ‘8¢
................ 006 4 FLI6T Aqsoa)) I i M LT 8
....... 'S.9.°L %1 998 ‘§/1 "MN ‘B/T'MS 29
v usdo vt -009 14 G681 suowwurs "M °r K M LT g
‘S 9 ‘L ‘ST 998 ‘¢/I UN ‘¥/T ‘HN ‘1S
........................ €99 %3g 906T 91BISH X M LT 9
918 ' "d “S 9 "L ‘PI 098 ‘4/T "MN /T "MN °08
08 €18 e¥8 &¥8 %2 686T a9330§ [isxrelg M LT g
PaJdy ‘g sewer g 9 "I ‘ST 998 ‘3/1 "HN 9/ "ES 6%
oy 869 8¢9 889 € 6261 19130y isyselg ‘M LT Y
DAL g sewer g 9 "L ‘ST 098 ‘¢/1 ‘AN /1 ‘IS 8%
........ T€9 4 LI6T o . 0D auld M LT "
i bt TMO[[9X 189Apoon s 9 "L ‘ST 09§ ‘§/T AN ‘¥/1 MS Lb
0¢ 080T OTTT orrr T T¥61 193Ing dwrg) -p ot S9401S [BABN Due 101a3SIp
PaJI ssaulsnq udamilaq ‘aundedld IV °"BIP
oy S 229 v ggET 191ING s1onpoId M LT U
..... vo..r.m,.::...mumwﬁ £Qs01) g 9 "L ‘ST '89S ‘§/T.AN ‘P/T "MS 9
08 0L9 00L 00L € sg6T T PNy 12dAng ‘| M LT "9
patg X “S 9 'L ‘PI 998 ‘3/1 "MN ‘3/1 'ES 1
FE SN S [9ARIS 69 [1}4 6301 6901 690T 4 8361 N RERELTS] VO WX M LT 9 N
weyeid pus purs paa “S 9 "L ‘ST 998 /T AN P/T MN ‘##%
ALIQ s pues e uodo e 0¥z e OTEL e uosuamg T yyws ‘g ‘H M 8T "
weyerd uyor “S 9 'L ‘gl 998 ‘¥/1 'UN ‘¥/T HN °&F
V8 8 X Aiietiliiet 1°0ABIS 96 02 288 L8¢ 18¢ 3 886T 191Ing e 198 s M LT "
weyein pue pues D3I  -Y201§ 9pnNB[D S 9 ‘L ‘82 098 ‘4/T "MS ‘%/T "MS ‘¥
SN S PARIS LL 09 P61 $S8 ¥98 9 6E6T J93Ing ‘0D sulg M LT "9
weyeln pue pueg DALl MO[[9X 1B9APOOD “S 9 T, ‘6 998 ‘¢/T "EN ‘7/T "MN °I¥
YR CY R pues gg e e e 698 ¥ LI6T 00 ouLy : M LT "
weyen) MO[[9X 189AP0O0H “S 9 "I ‘6 998 ‘9/T "®N ‘¥/T 'MN 0%
RLT rrrreeeeneeeeeesseseennee - 78 oe $16 756 P96 ¥ L1261 191INS X0 i g M LT E
weyean) pPaaqg “S 9 "L ‘I1 098 ‘¥/1 ‘@S ‘#/T "MN ‘68
S SEN: 0¢ 009 039 029 € 8€61 “adeuan I AT dreys ‘W 'V . M 8T ‘"
weyern “S ¢ "L ‘98 098 ¥/1 '®ES ‘B/1 ‘EN '8¢
o e e 0sLe oLsy PEET e T JO "0 "ON SWRIIM ~ M LTS €L g ‘008 BT
31y ImH T A8 EN 100 'HS “N "33 008 "M 13 088 L€
g . eeee mereneas usdo 028 z T R —s SPIOLT " PIBUOCORI 'O ; M 9T T
wreyesn SIMITT “S ¢ L ‘8¢ 998 ¥/T "MS ‘¥/T "MS 98
suor}euLIoy [el9yew (13993) (399)) (399)3) (1993) (399]) (sayour) pajerd Joag aweu o uol}eoo ‘ON
o1g0109D 30 SSOU  U99JOS UDAIDS PISED  [[9M JO [[9Mm JO -WO0D JaumoO
J93081BYD -}{OIY,L, Jo Jodoy siyem UdeQg J9jow 93eq
yi3uery 01 yotym -Bla

puBs SuLIeaq-I918A

qide@ 03 p3daa

(pPaNUUOD) —LT ATAV],



g1 1M ‘8%6T ‘188 Aladns | e e e e g e ~
‘d ‘90g Jeded A1ddng-1syepy AeAIng 109D 'S ‘N o1ang L9 00T [ 95
saIuey G¢ www—Qh:.—m ..................... %—Qﬂ—,—w ................ O s ees e e e . 022 29 -gg
arqng
soriure; 9 serddns g1 TIOM ‘SZ6T ‘T8E™ " Addng e e e et ettt em ™ g geel 8z 00T - .
‘d ‘9Lg Ieded Alddng-ieyepy Aeaang ‘109D 'S ‘N onqng e 90®INS pue 7 A % oot &
....... £ddns oyiqnd 92 e g
pu® dnIsaWo
.................... Liddns Y 1
oraqndg
. Suimopy - pauopuByy TS TTTTTT et e Je[oo T $9 6161 [F4 12 [ 74 ‘1g
PdsBOO pue pues Yym po[lg 9T 119M ‘8361 ‘188 1em 3o dog,
‘d ‘grg Joded A(ddng-a93Bp 4£9AIng °[09DH ‘S ‘N
6 119AA ‘86T ‘I8g Addns %y, U 8r ¢ Peay [Pm  0°0 79 6861 +8T 00T 0S ‘08
‘d ‘grg Jedeg A1ddng-u19)BM L9Aang °[09D 'S ‘N anqng Je 9d®JaIns puery SI-9
saltwe} ¢z sorddng Addns vt s e e pPesY [[eMm 00 29 686T €29 01T 9¢ ‘6%
orand 1e 90BJINS pue] 03-9
saliwey 0g sorddng Addns ot g SSO0I0  G'Z 79 6861 €78 GET 98 ‘8%
. . onang 1eM jo dog, 02-9
ST TPM ‘8261 ‘I8¢ Arddns orjgqnd  ===wwn ste e s 99] G'¢G 19 6861 822 003 ce LY
‘d ‘gLg Jdedeg Addng-I9jepa A3AIng (09D 'S ‘N pue do1sswoq 1em jo dogj, 03-9
- Rt 00g et a9 1961 26 002 0% 29y
.............. reLgsnpup e ez1 002 cg ‘9p
selwey oy seljddng “Alddns 0ST “radld MO[JI9A0  0°0 19 6e6T L06 T ™Y i 2
oliang aA0q® quIn) 0Z-9
................... Addns %28 R " Ve Te | CIE 89 66T G'L9 00¢ TR
anandg 11°M jJo doJ, me .........
FI 1PM ‘8361 ‘I8¢ No0IS pue T e weeefeenlSD e e St el .
‘d ‘gLg aoded Alddng-as)yepp L9Aang ‘[09H ‘S ‘N o1Isewo(q
sarlwe} ¢ soddng }o038 pue L = TTUTC or SS0a0 0'2 134 686 et 09 ST e¥
onsawoq 1ea jo dog, 33-9 5
.............. lelisnpuy T ¥8¢ cetpedy [Pem 000 6861 19 N & 4
Je 90rINS pue ¢1-9
LT 1PM ‘8Z6T ‘18¢ onsawIo(q TS T e peay [om 00 79 6861 ei4 082 09 ‘0¥
‘d ‘gLg dedeg Arddng-a93ep\ L9Aang ‘1099 'S ‘N Je 9drJINS pue| ¥I-9 i
sarurey ¢z sanddng ‘fiddns 18 T Gy Tmmmmmmomees o mmmmo [Us] ¥6 68
Ea 0 L = O .
sarwey g sanddng T HOO03S pur T vt s SS0JD 09 8¢
o13Is9Wwoq jodor, . 8&9 .
eAL 309dsoad 11Q ™" pauopueqy T T T J00T) SL L8
Mol g
.............. }00)s pue  GL seeeeepeay [em 070 686T ¢t N 1
onsswod 9@ 90BJINS pue] L1-9
uoljyeuLIojul [BId2US3 J9)em ‘o dung mord Jo (199]) s paan (31993) ('wd'8) (199)) 'ON
pue Spaoddl 1BYI0 Joosn e — —————— uondirosaq punois 9aoqe -seaw "}d ‘'SEdW PI[[LIP PIIIP
‘dura,I, (w-d-8) (-) mo19q 3994 9)e (-) MO[8q UaYM  uaym
PIRIX Jo J0 MO[T peay
dA0QY QA0Qqy  pelrod o13els
-9y  pojrod
jurod SulInSBIW T9AS] 91BN -9

223

(panuruo)) —LI a8V,



PSS CX: i “Upues 0T 02 G801 S00T S00T TURBIN ] AT M LT H
weyesn “S L "L ‘UOS[OYOIN IV SL
RLLQ oo s e uedo - 099 z P — sproLg ueaNYIW T ‘M LT d
weyeln Simary ‘S L LT 998 B/T CMN P/T EN RL
F Y 0g ¥IL el yeL 2 86T “TASBUANT, AT TAATTTTTTT TPUOIIA M LT ™
weyein g nowwyg “S 9 "L ‘68 098 ‘G/T "M €L
KALQ oo a9 08 e e 126 ¢ 1261 -193308 £ospUIT " M LT |
weyein patg “S 9 "L ‘8¢ 09§ ‘§/T WS v/1 WS ‘3L
[CRICITCL T8 o1 fo R pues ¢ Y T 144 (174 14 9681 J9A1eD ' M LT "
“S 9 "L ‘8¢ 098 ‘p/T 'EN ‘¥/1 "HS 1L
........................ 00y %3 0261 uosuoMs 1ooyos M LT "
uyor UOS[OYDIN “S 9 "L ‘6¢ 998 ‘§/T "HS ‘¥/1 "IN °0L
AL [oA€S 78 0¢ 236 256 396 g 1361 o30S IO[ZIOIN M LT g
weyerd pue pues Palyg jpuwyg S 9 "L ‘F¢ 998 /T "MS w\ﬂ ‘MN 69
[9AeIS 88 0¥ 158 268 268 v 8g6T 1933NS T AQSOID 0 T | M LT "
pue pues patg 'S 9 "L ‘€2 998 ‘¥/T "MN v\ﬁ TMN ‘89
................................. oL ov 669 68l 68l d GZ6T ~TTUA9ZIIME 'Y DTTTNI08Id O T M 9T d
“S 9 "L ‘0% 998 ¥/T "MN .*\M as L9
- “1PABIS (L 02 60L 63L 63L K4 8861 9Ny staed ‘N 'H M 9T 'H
weyely pue pues palg “8 9 "L ‘13 098 ‘¥/T "MN v\a TMN 99
J R T oAeIs o 0z 82 8hL 8¥L ¢ 6861 1933NS [ooyos M 9T ‘9
weyeir) pue pues paLA wores “s 9 "L ‘9T 098 ‘¥/T 'S P/T "MN 99
RIQ 19ARI3 (6 02 80L 83L 83L 14 8E6T RNy 918l ‘d ' i ‘M 9T 'Y 3
weyeln pue pues paIq 'S 9 "L ‘LT 998 B/T 'HS ¥/T "MS FIN
RLIQE e sersens e e F00L g e snAeg M LT T
weysid qod “S 9 "L ‘PT 998 B/T "EN V\ﬂ TMN ‘89
KL e e e uedo - 0001 kg e e SPIRI sAeg M Ll ow
weyel SIMaY qodg S 9 "L ‘PT 03§ ‘¥/1 "AN w\ﬁ TMN 29
hhh@rm ................................................. :wac ........ wwm ﬁm H*Naﬂ ko—hﬁa ‘mQﬁMUm;B .O B N..H m
weyeln 7 uosuamg “S 9 "L ‘PT 098 ¥/1T "MS ¥/T "MS 19
RLgo e s P +009 %z 8E6T L0[ARL, AW PIOLNUM D M LT H
weyern ‘L ‘PT 098 ‘B/T "MS ¥/T "MS 09
SIIBUOTII [oAwIS pue 99 e e 18 187 e e : M LT M YS9 I BT 098
puesyomd ¥/1 "MN ‘3/T "HS ‘suniedld 1e 'O
‘d JO N "33 00ST ‘IT AMH SSIIN UO 69
PO S CX: S [PA®RIS 19 0¢ 038 098 0s8 € 8861 19330 JadAndg ‘o M LT "9
weyers pue pueg patg “S 9L $T 098 ‘¥/1 "MN ﬂ\ﬁ ‘MN 8¢
K19, pueg ¢¢ 0 T e ST1S b4 %3 0161 SWelIM vV - ; M LT "
weyeln ojIeN3IBIN S 9 "L ‘PT 098 ‘§/1 "MN ‘¥/1 "MS LS
suojj)euIoy [eL193eW (3993) (3993) (3993)  (3993) (399]) (sayoul) pajeid Joaa swreu 10 uolyeo0] ‘ON
2180[09D 30 SS0U  UQ9JDS UAJOS PpOSEBO  [[dM JO [[OM JO -W0D I2UMQO
J93981eYD -¥oIyL Jo Jjo doy ST [19Mm yyde Jo38w 9req
yr3uery 0} yotym -®Bla
pues Sueaq-J91eM ydag 03 y3dea

(PANUIUOD) —L ATAV,



.............. }¥o0Is pue gy
ansawoq
Anweey 1 sanddng jools pue gL TUUC sT e em o9 U 661 +er v 8L
onsewoq J® 3dBIINS pUBT] ¥1-9
.............. ¥o03s pue T o1 . 092 26 ‘3L
d1359WO
L 11PM ‘8261 ‘I8¢ onsswoq oo T T e Pm 8y 6E61 03— 0¢ 1L
‘d ‘gle aaded Addng-a9)epy £dAang ‘[09D) 'S N 3O yinon ¥1-9
e [OQUOG BREL T T i s e e e e 0L
.............. yo03s pue  gzg8 (1188 S R I3 § (132 6861  ¥°0L (X4 c8 ‘69
onsawoq mem jo dog, FI-9
........... peuopueqy 69 ‘89
.............. H00ls pue %L 3 L R O I 28 4 68 6661  T°¢¢ ezl (U4 ‘L9
o13sewo@ 11am jo dog, 91-9
.............. 3N00}S pue 08 912 ‘99
a1Isawoq
QUISQUEIOEE T e e s e s e o011 2 ‘a9
Anwey 1 sayddng 3001S pue ¥uL o U gr SS010  §'1 8 6861 o8 09 0¥ 9
onIsswoq 1eMm jo dog, L1-9
sariwey o1 soyddng AQAANS o T e e s e e e e ‘g9
ariandg
saqlwey o1 ncqe saddng Addns cveeen L ‘29
auqndg
sallwey ¢ 10 1 sorddng e Lrddns vt et s e oM e e e 1 S ‘19
alqng e doejans puey
soruey g salddng e Alddns e e e ittt e e ‘09
anqndg
oy PRUOPURBQY  ~UUTTT T et e s yg o e T Y 111
soriwey ¢z sarddng Lddns et e G e e [ 2 (48 G'LS "84
aliandg .
8071 1T IIPM ‘86T ‘I8¢ Addns e e 08 e emeeeees F9r v, 08 (14 ‘LG
“d ‘gLg aadeg Aiddng-a193ep\ AdAInS ‘109D ‘S ‘N arqQng
uoljBuLIOjUl [BI9Ud3 J9)em NG dung mofg Jo (199)) rstur’ paan  (3993) (wrd'8) (3993) 'ON
pu® spaooal 1PYlN Joesn J93eM ——MM uondrLssq punoi8 9aAoqe -sedw '}d ‘Sedw PO[[lIP P3P
dws g, (w-d-3) (-) mo[eq 3994 918 (-) MO[9q UuUaym  uaym
PIRIX 10 10 MO} pesay
aA0qQV aAoqy  pojrod onels
-9y  pojtod
jurod Surinses [9AD] 1978 -0y

(PANUIIUOD) —LT FTAV],

225



......................................................................... 5 ~--gpuog WO, "Uosdwoyy, 'V ‘D : ‘M OTT g
BIno3eosTtd o seot puod 'S 2 'L ‘82 098 B/1 ‘AN ¥/1 ‘ES ¥I
................................................................................... spuiog w0, “uosdwouL, v 3 NG
BIn0Seastd 08 st puod “S 2 'L ‘A% 998 ‘B/T "MN ‘p/1 "MS o1
......................................... .  DUBIOIE MOLE - SGOVEL ‘A [ " gy XT o L
a1PUOIID oL g6t 1ode ut %98 9/1 'EN W/T @S W1 EN 2l
................................................................................. uoj}eH woJ, "AUydInWON 'V ‘[ M 0T 'Y 'S g L ‘e
e[nogeosed & L H 098 B/t "MN P/T "MN /T MS T
................................................................................. QIOOI "M "L TTTTTTITTTTTM 0T 'y 'S g L ‘22
alreu0ID 09 098 B/ "MS F/T "MN %/1 ®N ‘0T
................ ] ] 10 00T ‘ON BIOUIO F " 0T B B G L i o
ST ¥z %8 st 870 JnD 0D IQT 9QUM. “X00 “EN JO M "33 008 S I 0201 °6
.................................................................................... SIUN "0 BIOOW. " O ot
e[noFeOSET 98 8361 it “S 2L I 998 ‘7/1 "MS F/T MN 8
............................................................................. 10 %.G'H. "IN SIIIOIN M 1T "9
euRUORID ot 06 06 ' g A0I8T “S g "L ‘6T 098 ‘9/I ‘@S B/T ‘@S 'L
................................................................ 0D 901 M IT 9
BINOFEOSE” ogE 8 Last SUfESIM S ¢ "L ‘8T 998 ‘p/1 'MS 'P/T "MS 9
................ SUI3SIm M 1T ‘"9
spPU0ID o S gel gt gL 8 Lost 30 UMOL S 2 'L ‘ST 998 ‘b/T 'MS b/ "MS g
............................. 1o sugsim M IT ™
wInofEsT pues 16 L6 001 L1 L6l 080T rsornd Aetn JO UMOT, “S Z 'L ‘ST 098 ‘3/T "MS W/T "MS ¥
* ae emessees w0 seeesess u'—h .mé F uoz B .H.H -m .om N
112z 2398 Tv61 110 JoS100ey | DUETT 100UDS ‘L 9T 098 B/1 S/ o wey g
........................................................ U1 U3 o - : el I
110 JeSourq Pu®T [00Yos 'S g 'L ‘IT 098 ‘3/T "MS /1 'ES 2
............................................................ 00 doquInT puog 1%
Elnogeosed ™ pues 09 069 WION ® L “M ST " VS 7 L g 098 B/1 "MS ‘el
...................... (&) 1AAISSISSIIN M 21 M S € L ‘g 998 ‘3/1 ‘MS
IS D ey og S o6t 008 seTl 8 ek ¢ 7o oreis '8eDEgl-r Is0dol 1SBD | 2 0V T
suopeuLIO} felelEwr  (3993) (399])  (1993)  (3993) (3993) (seyour) pejerd squg owreu Jo uopeooT "oN
o180109H 70 SSOU UP9IOS USIOS  POSED [[9M JO [[9M JO -UI0D IPUMO
iejorIBYD  -¥OWL 30 jodo) sifem wWideq Jejew  9jEQ
y18uerT 0 Yided uoTUM e
pues SulIeaq-I91eM 03 y3deg

XINNOD IANOLS NI STIIM

81 318V,

226



227

Istoy jayong onsswoq e PMje 00 T %61 8¥— . R4S
urojjoq ur pI[[l} pues 'JIns puey 22-8
QUISUD oUl[0SBE JIPUI[AD duo £q possmod dwind puey }o03s pur T T T 1M je 00 vt I¥6T gp— v e ‘e1
onsowoqg ‘jans puer 22-8
eM 3ng Isioy joyong onsewoq T Tt e 1eMm je o0 T 761 0g- v, T et
‘Jans puey 2%-8
em 3ng -ISIoY joyong onsewog TS T oM je 00 T 1961 ge— vt I
‘JIns puey 32-8
dwrnd pueR onsewog cemert emee e aeeese e e emveeeeemeee e s ‘o1
oM 100ds01d [IQ “POUOPUEBQY ~ ~ T e e o013 e QYT e e e e 6
HowIa(Q
dwnd puegy " onsewo@ T TV T T 1eM 3E 00 T 761 0e- ‘8
‘JIns puey %3-8
dwnd puey or)sewro@ TS T (1) Mmam (<7 )
...... rensnpur v 08 g
TT 11oM ‘8261 ‘62% 'd ‘9LG Iaded Alddns-1s)epy 4dAIng °[09D 'S "[1"pauopueqy GOT T e e 882 mm:mﬁ 0L— e ‘e
807 owl[ YIIM PIYBDI} ‘UOLL T Addns %69 00 T T 1em e o0 T 0861 gg— v 0z
SUIBIUOD JOJBM ‘soul3us [9s9ld g Aq pelomod dwnd sulqJn[, ollqng ‘3InS puey
oM 39adsoad [1Q “"pauopueqy T T ~  J00[J 86T T T e e e
oruRg
[[OM 3OOASOIA [IQ s wwemmmemes  wwessesewwss s s e e 2
307 g06T ‘9L ‘d "68 ‘lIng ‘€IS 'I9dxXH I8V IAAISSISSIJAL T TTT T e e 90g vt v e ‘el
30T T 1IPM ‘8361 ‘63% "d ‘9Lg Joded "dng-I9)ep “Ing °'[09D °S ‘[] “HI 7 pduopurqy T T o eoelns  0°0 g0 0%6I  6°0LI~ T g91- I
G'GFF POINSBOW [[@M PpU® padaem J9A0D PIUOPUBQE SBM [[IW USYM pue 01-2
uorjBwWIojuUl [BI3US I1931BeM ‘I, dwind molg Jo uol} (3993) ‘1°'S ‘W paan (3993) (‘wrd'8) (399)) 'ON
PUB SPJI00dI I9YIQ0 Joasn Iayem -drrosaQq punoag 9aoqe -sesw -1d ‘SBeW PI[IIP POIILIP
‘dura, (-) mo[eq 3999 9red (-) MO[3] UdIYM UdYM
(w *d *3) Jo 10 MO[] pedy
PIRIX aA0qVv 9A0QV  pajrod ON1EIS
-9y pejod
jurod SuLInsSea W 19A9] I91BAM -39

(panunuo)) —8I ATaV],



...... 8809 T8GL PE6T @] 30 "0 9 "ON "0D Iq I "M IT T 'S ¥ "L ‘gg 988
81g Jnd  I9[ZIUBC N "I 100 "MS IO “H W 0.8 N u.« 08¢ 8%
................................. 0821 z5es EFET AL ‘UOIIONE "ON 00 40T M OT " S ¥
M paeyory Ja9[ziued ‘N "I "L ‘0T oom B/T "MS F/1 "MS ‘usD L3
........................ G'86 8108 ()8 8661 TR JO "0D™g *ON "00 IAT "M IT ¥ “S¥ 'L ‘31 'S ‘7/1 'HN ‘#/T
319 JInD  J9[zJUBCA N T CMS 100 ‘®S "N MW 62L M u.« 00L 93
................ SL6T 3LL8 %8 0¥6T T "ON ‘0D “dq7T M 2T 9 ‘S ¥
I AxxeH  a91ziued "N "I "L ‘8 998 ‘¥/T 'HS ‘9/1 "MN ‘U8D ‘g
................ . 066 9088 Y8 THET = UBSIOW g "ON "0D “IqrT "M 0T T
‘I AeH  Jeziued ‘N I “S ¥ 'L ‘F 998 ‘B/T1 'S F/T MN P2
........................ ee22 c0c8 961 UeSI0W I *ON "SSTI M 0T
1 A1req Jo ANSIdATU] Y S ¢ "L ‘GE 998 ‘B/T Hw usp  'gg
........................ 81T 0088 T g¥6I ueSI0IN g 'ON 'SSIN M 0T 8 "S gL
‘I ALTEH Jo AysasAlUN ‘g8 098 ‘B/T ES B/T "MS ‘U8D °gg
........................ 19%¢ SHPL QBT TR JO 007 "ON 0D AT TN TT W S ¢ "L ‘98 098
8yd JIMD  JIL9zIued N I 100 "HS JO “M I €SIT N M 9SL 18
........................ 21T L1088 8 EE6T R JO '00Ug "ON SIOU0 2 UM ET M S € "L ‘LT 098
‘839 JInd ‘0D IQTT AqQUIM 100 "HS JO "M M 008 N I 008 02
¢ BInodwoseg T PABIS T 09g 14 16T 10 f UoSyor[L M 3T ™" 0
pue pues -9U0}§-uoslIBH S § "L ‘€T 998 ‘¥/1 'S ¥/1 "HS 1y
& emogeosEg pues poy 0L e e e 388 9 ggEL e SHIOM 10D “If UOSHOEBL M g1 "
1PM 1933NS -dU0}§-UOoSIIBH 'S ¢ "L ‘ST "09§ '3/ ‘"S v\ﬂ RCES I
BINOFEOSE puBg e e e 098 q 6T peoarrey O 1 M IT "
“S € 'L ‘8T 998 ‘¥/1 "EN ‘#/1 'MN ‘LI
B[NOSEOSEJ PUBS 9n[q Ul q 002 ¥ 9861 ‘0D IIPM” 9T-4 dwre) A | s M 6 Y
8T UBISINY ABIDH ‘D DD S €L LT 998 'B/T CMN b/1 IS (9T
e qOT e e wosdwlg Y oL T e TS 8L 68
098 9/1 "EN v/1 "MN ¥/T "MS ‘9T
SUOY)eWIO) rela9lewt (3993) (3993) (3993)  (399)) (199)) (seyour) pajeld Ja1a dwreu 1o uoryed0] ‘ON
2120[09D 10 SS9U  U99JDS UDAIOS PASBO [[9M JO [[9Mm JO -0 IPUMQO
J9jorIRYD -)OIYL  Jo Jodoy si[em Uyjdag JIejowr  9red
M8usry 03 yotym -ela

pues SulIBaq-I91eM

mda@ o3 yided

(panunuoD) —gY ITAV,L,



oM 108dsoud [0 “'PRUOPUEBQY e s 003 QP e e e e ‘8%
Mol
oM j0adsod [I1Q “paUOPUBQY T - 10013 FEL e e e e ‘12
Horeqg
[1dm 3d09dsouad [IQ “pauopueqy T T () JI00[3 - 2L1 ‘92
MOLLIdQ
[1eM 309dsouad [1Q “"pauopuBqy - ©Coaeoo 103 62
TP
e 308dsoud (10 “POUOPUBAY e e e eeeee e eeeeens 52
oM 308dS0Id [I0 ““POUOPUBQY  ~ - e e o013 e 181 e e ‘ez
yorreg
em joadsoad [1Q “~pauopueqy T T e Jo01y T £:4 ) S K44
Mol
eM 30adsoad [1Q ~"pLuopueqy U vt e Joo[y T gLT T T e e ‘12
OB
1M 398dsoad [1Q"pauopueqy  ~ Tt e s Joo[y T L6 TS T e ‘02
Holura (g
J0j0W DLI}I9[9 Jomod-asaoy ¢ Aq paremod dwnd [eSnjrijua) T Addns %gy ¢ (<] St 993 c¢'0 63T 6661 8% 0% (128 6T
‘L 1IPM 8861 ‘62 "d ‘9L¢ Iaded AlddnS-I91BA AvAIng ‘(09D 'S N oriand 1em jo dog, 62-9 K
J0j0W DLI1D9[@ Jomod-9sa0y %L £q patsmod dwind surqany, =TT Addns gL ¢y vt o 1am e 0°0 18T 6861 Fp 0 v e QI
atiand ‘Jans pue 62—9
G 11PA\ ‘836T ‘62% "d ‘9L¢ Joded Addng-I91epm AdAdnS (09D 'S ‘[ UpauOpUBQY T T gg T 291 F0'¥ €31 6661  L'€T LN LT
11eM jo dog, 62-9
SO POUOPUBQY v e e e Suiseo g9 0 6261 Tgg- e ‘91
'3199J 9GT 3¢ pues jJo 3993 8I 11em jo dog, 839
dwnd patamod [Iwpuim £q pPasiBI I9)BM ol3sewo@ T Tt e oM 1e 00 T 1961 (1) QT
‘jaas puery 358
uonyewaojuUl [BRISUSS J93em W, dwndg morqg Jo uon (199)) ‘I's'w paan (3993) (‘wd 3) (199]) ‘ON
pu® SpIodal IdYlQ Jo asn I91em -dlsaq punoas 9A0qe -seow ‘3d "SBOW PI[[LIP PI[[IIP
dwa g, (=) mo[3q 199y 9re(  (-) MO[dQq uUSaYM USYM
('wrd-3) 10 a0 Moy pesy
PIvIX aA0qQY 8A0QYy pollod 213elS
-9y p9rrod
julod SuLInseBoON [9A8] 378N\ -3y

(panuryuoD) —gI 18V,



INDEX

Page
Adams, Robert Wynn......eeen 15
Agricultural Adjustment Agency.... 13
Alluvial Plains ... [P S1
Alum Bluff 37, 49
Amphistegina zone.............. 33, 36, 37, 63
Angulogerina occidentalis................ 49, 50

Anomocytheridea ovata Mincher... 40
Anomocytheridea pascagoulaensis

Mincher 40, 42
Aquifers 33, 43, 44,
52, 53, 54, 70, 72, 79, 91, 92
Arca zone

Arcadia Parish, Louisiana..

Asterigerina carinata

Back Bay

Balize sub-delta .

Barnea Costata "

Bay St. Louis, town of.............
26, 52, 64, 68, 70

Bayou Bernard ... 14
Bayou Cutler 65
Bayou la Batre, Alabama................. 24
. Bayou Petre 65
Bell Creek 3 48
Bentley (?) 66
Big Biloxi Creek 48
Big Biloxi Park... ... 48
Big Ridge 24
Biloxi, precipitation of.........cee 12
Biloxi River 14
Biloxi, town of ..o 13, 14, 42,
43, 47, 52, 55, 60, 63, 65, 71, 72, 91, 92
Biloxi tribe 65
Black CreeK....ooeees 14, 61, 65, 68, 86
Bluff Creek 14, 19
Bogalusa, Louisiana.............. 62, 64, 82
Bridges, R. C. 51
Brown, . Glen Francis 15

Buliminella curta.
Buliminella elegantissima....
Caloosahatchee marl
Camp Shelby
Camp Van Dorn
Catahoula
Catahoula sandstone..................
Cat Island ..o
Carlston, C. W
Chandeleur Islands ...
Chato tribe
Chickasawhay River...........
Chione sp.
Choctawhatchee .........iiees
Chozettas tribe
Cibicides concentricus.
Citronelle........ccccceeece 19, 21, 22, 24, 33,
46, 47, 48, 54, 55, 56, 57, 64, 65, 66, 68,
69, 70, 71, 79, 80, 82, 86, 87, 91
coefficients of transmissibility... 56
hydrology of
Coastal Pine Meadows..

Cockrell-Moran No. 23 well............ 42
Coefficients of permeability
Coefficients of storage

Coefficients of transmissibility... 53 56
Cogen, W. M 52

Collins, W. J., Jr. 15
Conservation of ground water........ 94
Continental Oil Company.................... 52
Cooke, C. W. 22, 29
Corbula sp. 47
Cushman, J. A 42, 49, b1
Cytheromorpha pascagoulaensis
Mincher 40
Cytheridea choctawhatcheensis...... 42
Cytherura johnsoni Mincher........... 40
Deer Island 65
D’Iberville 14
Discorbis floridana......ccocecccceeeeeas 49, 50
Dohm, C. F. 52
Drainage 13
Eckel, E. C 67
Economic development ................ 13

Edgewater Gulf Hotel....
Electrical logging ...
Elphidium advenum
Elphidium incertum....
Elphidium poeyanum
Eponidella cushmani
Escatawpa River......

22, 24, 31, 61, 68, 69, 79

Fisk, H. N. 66
Florida 14, 42, 49
Foraminifera 317,

40, 42, 43, 46, 47, 49, 50, 51, 52, 63, 66
Forrest County .

Forts, sub- delta. . 64
Fort Massachusetts 29
Foster, Margaret D . 91
Foster, Velora Meek 15
Frink, J. W. 66
Gardner, Julia .......ooooceeeieenee 45, 51
Geomorphology .....ccceeeeveienccecccnnencnne 17

George County........ 11, 13, 19, 21, 22, 36,
317, 39, 40, 41, 43, 54, 61, 62, 63, 68, 69
Georgia Co., Waterman No. 1...... 42
Graham Ferry................. 21, 22, 31, 39,
41, 45, 46, 47, 48, 49, 52, 53, 54, 57, 63,
68, 70, 71, 72, 79, 80, 82, 86, 89, 90
coefficients of storage............. 53
coefficients of transmissibility....
hydrology of ...
Grand Batture Islands
Gravell, D. W.....
Greene County ..
Gulfport Field
Gulfport U. S. Naval Depot 2. -
Gulfport, town of.............. 13, 43, 44 46,
48, 52, 53, 55, 60, 63, 71, 72, 86, 91, 92
Gulfport U. S. Naval Depots.............. 71




INDEX

Page
Hobolochitto Creek ... 80
Halbouty, M. T.. 42

Hancock County...
24, 26, 28, 47, 48, 54, 55 56 57, 58, 60,
62, 63, 64, 65, 68, 70, 71, 80

Hanna, M. A 33, 62, 63

Harrison County .......c..... 11, 15, 19, 21,
22, 24, 26, 43, 47, 48, 49, 54, 55, 60, 63,
64, 65, 66, 71, 72

Hattiesburg formation...................... 33,
36, 37, 39, 69, 87
Heterostegina zone............ 33, 37, 62, 63

High Terrace
Holdsworth Well
Horn Island 29, 51, 52, 53, 79, 80, 91
Howe, H. V.
Howell, C. W 64
Humble Oil Co...
Hydrology.....cee....
Irradians lamarck?
Jackson County
26, 42, 43, 46, 47, 49, 54, 55, 59, 63, 65,
66, 79, 80
Jacob, C. E 15
Jasper County ..
Jennings salt dome.
Johnson, Douglas ...

22, 57, 68, 69, 79

Johnson, L. Cu.cvivenecenenen 14, 42, 67, 79
Jones, W. B 15
Jordan River 14, 26

Keesler Field, Biloxi.

Kiln, town of 70
Kniffen, F. B 64
Lafourche sub-delta ... 64
Lake Borgne 64
Lake Pontchartrain ............... 64
Lake Washington Dome,

Louisiana 42, 51
Livingston Parish, Louisiana.......... 51
Logan, W. N 14, 79
Logs, drillers .. 98-166

Long Beach, town of...
Louisville & Nashville Railroad..... 68
Low terrace....22, 24, 57, 58, 59, 70, 71, 79
Lowe, E. N. 249
Lucedale, town of..
Lumberton, town of
Lyman, town of...
McCreas Bluff ..
McGlothlin, J. T..
McGuirt, J. H
Marbut, C. F
Maury, C. J

Mechanical analyses 5
Metairie-Gentilly 65
Mincher, A. R 49
Microcythere johnsoni

Mincher.... 40, 42, 43

Microcythere moresiana ................. 42

Page

Microcythere moresiana
(Stephenson) ... 40
Middle Bay 23
Miocene 17,

32, 33, 36, 37, 42, 43, 49, 51, 52
Mississippi River
Mississippi Sound ... 24,

28, 29, 33, 51, 60, 62 -

Mobile, Alabama..

Mobile County, Ala. 19
Moctobys tribe ......... 65
Morse, W. C. 15
Moss Point, town of.................. 26,

43, 52, 57, 79, 80, 91, 92
New Orleans, La..
Nicholson, town of.
Oakville sandstone..
Qakville sandstone of Texas.
Ocean Springs, town of....79, 80, 91, 92

Qil 14, 37, 68
Old Fort Bayou 14
O’Neill, M. E. 29
Ostrea westi Mincher. 40
Padgett, Harold Dement, Jr 15
Paludestrina sp. .. 42

Pamlico Plain..... 24, 26, 28, 31, 66, 70, 71

Pamlico sand 60, 61
Pamlico terrace................. 23, 64, 65
Pamlico time 92

Pascagoula Development Co.,
Delamorton No. 1..
Pascagoula forma.tlon
40, 41, 42, 43, 44, 45, 46, 47, 54 57, 63,
65, 68, 69, 71, 72, 79, 80, 82, 86, 87.
90, 91, 92
hydrology of .o, 43
Pascagoula River...13, 17, 19, 21, 22, 24,
26, 28, 31, 40, 46, 47, 57, 58, 60, 61, 62,
65, 68, 69, 79, 80, 91
Pascagoula, town of................. 13, 15,
26, 37, 55, 63, 68, 79, 80, 91, 92
Pascagoula tribe
Pass Christian, town of
26, 52, 53, 60, 63
Pearl River .....coeeeeeennl 13, 17, 21, 26,
28, 31, 41, 48, 57, 60, 61, 62, 64, 70, 30
Pearl River bridge....
Pearl River County.... 11, 13, 19,
21, 31, 36, 37, 39, 41, 43, 46, 48, 63,
64, 65, 66, 80, 82
Pecten (Plagioctenium).... ....46, 47
Penfound, W. T.....
Fenholoway level
Perissocytheridea matsoni

Stephenson 40
Petit Bois Island 29, 79
Picayune, town of.................. 82
Placid Oil Co. 36
Plaquemines Parish ... . 52

Plaquemines-Terrebonne



INDEX

Page

‘sub-delta 64
Pleistocene 11,
32, 36, 45, 49, 51, 52, 54, 60, 65, 66
Pliocene................ 17, 36, 42, 45, 49, 51, 52
I’oint aux Chenes Bay ... 28
Point Cadet 65
Poplarville, town of.....cccoocoeeeeee.e. 80, 82
Port St. Joe, Fla 51
Pumping tests .. 54

Quaternary.
Quinqueloculina costata.
Quinqueloculina lamarckiana 49, 50, 51
Quinqueloculina seminula .50, 51

- Rangia cuneata ...42, 51

Rangia johnsoni (Dall)................... 31,
40, 42, 43, 51, 63, 66

Recent 24, 26,
30, 32, 49, 51, 52 60, 64, 65, 66

Red Bluff 59

Red Creek 14, 19,
31, 46, 59, 61, 62, 65, 68, 69, 86, 87

Reed, Edwin William.........ccceoooo.... 15

References

Rice Bluff
Richards, H. G
Rigolets Islands
Roberts Bluff ..

Robulus cf. iotus 42
Rotalia beccarii var. tepida.......... 50, 51
Rotalia beccarii var.

parkinsoniana..

Rotalia beccarii..
Round Island
Russell, R. D
Russell, R. J
St. Bernard sub delta
St. Louis Bay
21, 26, 28, 65, 70, 71
Saucier CreekK ... . 4T
Saucier, town of................
Seacoast Oil Co., Hibbler No. 1
Sellers School
Shell Bluff
Shell Landing
Shell Petroleum Corp.... 52
Ship Island ............. 29, 62, 64, 71, 91

Siphogenerina lamellata
Slidell, La
Smith, E. A
State Geological Survey..
Stephenson, L. W,
Stone County
36, 37, 39, 43, 45, 54, 61, 63, 80, 86, 87

Strahans Corner ... 48
Stringfield, V. T 15
Sub deltas
Balize 64
Forts 64
Lafourche 64
Plaquemines-Terrebonne ......... 64
St. Bernard ...

Sutter, Frank
Sutter, Fred
Sutter, .John
Switzer, C. R
Talbot terrace ...
Tchoutacabouffa River.
Teche sub-delta ...
T'extularia gramen..
Textularia mayori
Triloculina oblonga..
U. 8. Coast and Geodetic

Survey 15
U. s. Geological Survey....14, 15, 45, 60
Vernon, R. O. 49
Wailes, B. L. C.... 14
Water

chemical analyses Of o 76, 71,

78,-80, 81, 83, 84, 85

ch]ondeﬂ_pontent ...................... 91, 92, 93
Waring, G. A 14, 79
Waveland, town of ... 60, 70

‘Wayne County
Wells, tables of
Wells, W." C
‘Whiskey Creek
White's Camp :
Wiggins-Lucedale antlclme ................ 33,

37, 39, 62, 63, 68
Wiggins, town of...
Wilkerson Ferry ...
‘Wisconsin glacial epoch.................... 61
Wolf River.............. 14, 26, 28, 47, 60, 61




MISSISSIPPI STATE GEOLOGICAL SURVEY

BULLETIN 60

, DI R
WILLIAM CLIFFORD MORSE RECTO 4 Hyrb
RI8W RI7TW RI6 W fhe __RI5W MAP SHOWING
MARION COUNTY | LAMAR COUNTY i \ / : LOCATION OF WELLS AND AREA OF ARTESIAN FLOW L R e R5W _
& PEARL RIVER COUNTY BY e i)
ROBERT W. ADAMS GEORGE [LOUNTY .
1944 ;- !
SCALE ‘
/ H
(=== = ; d o
< FORREST COUNTY PERRY COUNTY e
RI3W RI2W RIIW 3
2 . . ’ : ey e Sz
| COUNTY 207 ' | i
< ' — -
o /
24S
i
POPLARVILLE | S B
/
O~>,~
9
%7
RGE COUNT :
SON COUNTY |
o/¢d y
}>_- 0/b \ U
: \Z J |
T45S '3 Yoo |
‘ JU . g Tas
z . .
£13 ;
Z'x :
8|&<’
(OF ) [ /
el Z (7 ‘
Z|E= O| :
3l2 A
N U'o gl /’/’ v
&) < ()
WSS o' = 3 2
g1 N
=) S >
(TZH(e) 5 SRSIS
: E:l% 3 <
e § m
a,
| 3 <
| |-
ks 449459 4 o//& <
45-4%/'9 J )
HIEGES PICAYUNE 4 2L : iy
68 33 0.//d | T65S
-1'77,/5 \
N Frsa ® 455 $ 42
:\[ 5y s6 w16 4"1 2
_464} 9 C & Eb,c a/\j\\ oA N 93 S ILST7ES)
:'9%; ;.55 i f.ggf”‘;;%%% X5 *e_:';\y i IR
PEICIS, i, %840, 910 o o e ”5% A A 0.7/::?1 0

T8S

EXPLANATION
® FLOWING WELL
O NON-FLOWING WELL

<O~ OIL PROSPECT WELL

/'LANDWHRD LIMIT OF ARTESIAN FLOW

3
I 51,823

g

883 39 792 @47 _ 73 70ag71 7/0,71b 67° @64, 21030 72
H“”;; : .3;5 96830 8iadh 00 109 110 112 / LA 2l
120 | @ — 724 7/5° 116 = iy 7 0w
o (66,763 020 00| ©34%915 1545197\ /37 —" R M”g"’a"’“\‘t’fuung/)%wa
. o9 T e T1te oW 108 V094 BILOXI O gy
165 164 1629 8 ) 160 /469 B oy 106107 103 b g SRSSE
i 6//47/5}@ £l 7953 ¥ s>
/67 168 _: PR3, =/ 595 {i 120041141 @
1665 /07 <7 U555 @ TR N A E
> ./77 2017537y 7695 \§ < “/428
1774 1769, 173 33 Trie 170 % oOR
w80 8/76y79 . a7
? 38L& \ A Hex, /6.9“
GareEna oS =
7 32 Wb N a7 R R B /ef""c : o
'35 LS 4 bot (2 2 o YR 0NC :
3 1437 %9 A3 7 542,90 & 095 077 7a1 | /a0 250
BAY ST LOUIS/§244 T T f52 131 )10 \J18%
4 et -40,4/ iolse N, ¥ 5 A\
PRSI =y === R
Aol eA6s A2 s
K2 N2 o1 (G ons SOYND
30 '355 V¥d 6‘/\600
6952628021 86
67
r:74 F‘.\
v
(3783 M
76-78 <\

N

0203




i L o
i . i

o

L s

L

o
.

L

W
i

L
i

it

.

.

i |

Ui




