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bluffs and steep hillsides rise 100 feet or more above the stream. A
number of small branches from the north have cut deep ravines,
so that in this locality some very broken land is formed but the
individual areas of such ground, however, are generally small. The
soi] is mostly a stony or gravelly loam of little value except for pas-
ture. Along Eel River the Knobstone shales are exposed and in-
fluence the lower slopes to some extent, but elsewhere the soils are
olacial material.

The limited areas near Danville are a very rough phase of the
Miami loam, as are several small tracts in the extreme northeast-
ern part of the county.

The miles of steep slopes on each side of the valleys of the White
Lick creeks, having in most instances an inclination greater than
45 degrees, are essentially this type of soil. They would have been
so indicated, but their representation on a map of this scale is
impracticable. Where the vertical height exceeds 25 or 30 feet
these bluffs have been indicated by hachures.

The very small areas shown in so many places are mounds ris-
ing from 10 to 50 feet above the general level of the country near
them. In the northern part of the county most of these small eleva-
tions have a moderately heavy loam soil that on the lower flanks
grades to the Miami silt loam. The areas between Amo and Stiles-
ville are prominent ridges with sandy loam surface soils underlain
at a few feet by gravel. Some of these areas are inclined to be
droughty.

All of this type is locally called ‘‘sugar tree land’ by farmers.
This name, which is also applied to the lightest and best drained
phases of the Miami silt loam, indicates the prevailing timber
growth. The few remaining ‘‘sugar camps’’ are generally open
groves on ground too rough to be easily farmed.

The high agricultural value is due to the excellent drainage and
aeration that practically all of it enjoys. It endures seasonal ex-
tremes well. As previously stated, the glacial material, excepting
gravel beds, generally maintains a high content of available moist-
ure. In most of this type the upper limit, so to speak, of this soil
water supply is generally within two feet of the surface. The
texture of the overlying material is usually very favorable to capil-
larity, and to the easy penetration of roots of growing crops. The
elements of fertility are thus continually available without those
interruptions due to saturation in soil types where the internal
drainage is sluggish, or on the other hand, the texture so coarse
that the deep subsoil water is cut off.
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It is also probable that the total amounts of the essential min-
eral elements are higher in the three-foot soil section of the average
phase of this type than in the corresponding depth of the level up-
land soils. In the latter case the leached surface materials have
not been removed, or but slightly reduced in original thickness,
while on the hilly lands erosion constantly tends to bring the com-
paratively fresh, unweathered rock debris within the zone oceupied
by roots of growing plants. This is certainly the case with respect
to the lime in the boulder clay and must apply in some measure to
other elements. The surface soil, however, is acid but not strongly
s0 except in the heaviest phases.

The low content of organic matter is doubtless the limiting ele-
ment in production of corn, and to a less marked degree of other
crops. The average yields of corn may be placed above forty
bushels per acre; wheat does well compared with returns on other
types, and oats not so liable to be affected by unfavorable seasonal
conditions as on either the Clyde soils or Miami silt loam. Some
excellent stands of alfalfa have been established on each phase of
this type, while clover is ordinarily secured without much trouble.

Fox SANDY Loaw.

This type comprises the coarse-textured soils on the low terraces
of the larger valleys. Most of these second bottoms lie well above
the flood limits and the drainage otherwise is good. In most in-
stances the outer margin is a gentle sloop or a slicht acclivity ris-
ing a few feet above the average level of the more recent alluvial
deposits between it and the stream. The surface of the larger areas
is nearly level, or has a very moderate gradient from the foot of
the adjoining uplands and toward the down stream side. The small
areas have the more uneven surfaces and also the greater variation
in texture of the soils.

These low terraces consist for the most part of reworked glacial
material deposited by the stream when its channel was at a higher
level than at present. Along the foot of the uplands, in many in-
stances, the material has been derived largely from adjacent slopes,
or laid down by transient floods from the small tributaries.

Throughout most of the larger areas the surface soil is a rather
coarse sandy loam with enough interstitial material to cause very
friable clods to form if plowed when wet. There is usually but
little humus except in local depressions. The surface color is dull
gray to brown, due to weathering, but the mineral particles almost
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invariably have a coating of iron oxide that gives the fresh soil a
pronounced brown color.

The subsoil to a depth of about 30 inches—although there is
much variation in this respect—contains much more silt and clay
than the surface soil. It is usually a reddish-brown loam or clay
loam with more or less sand and gravel and frequently many small
stones. The lower subsoil is a gravelly clay that with slight increase
of depth generally changes to gravel or sand.

On slight elevations and along the marginal slopes the soil is
usually a rather licht sandy loam and the subsoil is very gravelly,
or frequently a loose brown sand. Such spots are droughty and
crops thereon soon show the effect of dry weather.

As the uplands are approached the surface becomes heavier and
the subsoil has no gravelly stratum immediately below it. If pres-
ent, the latter is at a considerable depth. In sags and former semi-
marshy spots at the foot of the slopes the soil is frequently a black,
silty loam, but such areas are small and not of frequent occurrence.
But in many instances there is an exceptional amount of yellow
iron oxide at certain depths in the subsoil, suggestive of deposits of
bog iron.

With some exceptions there is a sufficient depth of fine textured
material to hold enough moisture to meet the requirements of crops,
but any prolonged drought is likely to test the endurance of this
type. It is not quite so safe in this respect as the Genessee fine
sandy loam or most of the uplands types. The water table, as indi-
cated by wells, is from 10 to 15 feet below the surface, but the pres-
ence of a gravelly substratum may, and undoubtedly does, in many
places, prevent capillary connection between this source of supply
and the surface soil.

Some suceessful stands of alfalfa have been established on this
soil. Clover also does well. In both cases it is probable that the
roots reach water. The soil is not acid, and on the heavier phases
near the hills there is more or less direct deposition of washing
from slopes where the calecareous till is exposed.

In normal seasons corn yields from 40 to 60 bushels. There
would be marked inecrease if more frequent changes to clover were
made. This type is usually treated as an alluvial soil, but most of
it receives no periodic additions of silt from floods. The deficiency
in humus is not such a serious matter as in the upland types, but
the fertility could be inereased by plowing under more vegetable
matter.
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Several of the areas on White Lick Creek near Avon are ter-
races much older than those just deseribed. They have greater
elevation and most of the material forming them is glacial rather
than alluvial. The soils are heavier than those on the low terraces
of the same stream. In most instances the surface soil is a brown
silty loam with considerable sand and gravel and the subsoil is a
vellowish silt loam. The drainage is good and the general agri-
cultural value is similar to that of the Miami loam. The slopes are
very similar to the rougher portions of the latter type, but the
level surface suggests terrace structure and these areas have been
included with the Fox soils.

Fox Siur Loawm.

The soil to a depth of about 6 inches is a moderately dark gray
silt loam. It usually contains enough medium and fine sand to
impart a decidedly gritty feel to hand sample and materially in-
creases its friability. Some gravel and small stones are usually
present, but large boulders are of rare occurrence. The organic
matter content is low and in most instances does not affect the
color below the plow line. In local depressions the humus may be
more abundant and if so the soil to a depth of a foot or more is
quite dark and slightly granular. The latter property is almost
entirely lacking in the normal phases of the type.

To a depth of about 15 inches the subsoil is a erumbly silt loam
or silty clay loam rather compact but containing some coarse sand
and well rounded gravel. The lower subsoil is usually a reddish or
vellowish-brown clay loam with so much gravel that it is diffieult
to penetrate with a soil auger below 25 or 30 inches. In places the
material is a sticky sandy clay. Where stratified gravel is found at
a depth of a few feet the lower part of the 3-foot soil section is
usually a reddish-brown clay of pronounced granular structure.
But unconsolidated sand and gravel is not found at such shallow
depths in many places. The substratum, as the uplands are ap-
proached, is glacial material that evidently does mot contain a
great deal more coarse debris than the till underlying the upland
soils, but it is sufficiently open to admit of comparatively free un-
derdrainage, and there is seldom any indication of poor aeration.
Farmers state that this land is in condition for tillage after heavy
rains much sooner than the Miami soils.
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This description is applicable to the large areas on White Lick
Creek. The surface is nearly level except for occasional ravines
extending back some distance from the bluffy margins overlooking
the valleys. These slopes are too steep to admit of cultivation,
but the soil thereon is a gravelly loam that is by no means droughty
or unproduective.

The small areas of this type along the middle course of White
Lick Creek have not so great an elevation as the larger ones. This
is also true of some terrace soils on Eel River near North Salem
that are included with this type. In all such instances the sur-
face is more or less uneven and a relatively larger proportion of
the entire area is involved in the marginal slopes. The soil is more
sandy than that of the higher terraces and the subsoil is quite
variable in texture. The agricultural value of such phases is about
the same as that of the Miami loam.

The areas of Fox loam north of North Salem are not more than
15 or 20 feet above the stream levels. Those south of the town lie
50 feet or more above the valleys and the general difference in eleva-
tion rapidly inecreases toward the southeast. None of these areas
are very sharply differentiated from the adjoining Miami silt loam.
The long easy slopes of the latter merge almost imperceptibly into
the level surface of the terraces, and there is hardly greater differ-
ence in the general character of the underlying glacial deposits.
The Fox soils usually contain the higher percentage of sand, are a
little darker colored, and the subsoil is seldom quite so heavy or
has the mottling characteristic of the Miami silt loam. The surface
material is the silt, or loess, that gives rise to the Miami silt loam
and is not essentially different in mineralogical composition or gen-
eral physical properties.

The suggestions concerning the maintenance of fertility on the
Miami silt loam apply almost equally well to these heavy phases of
the Fox soils. They are deficient in humus and in some places need
drainage to render them less susceptible to excess of rainfall. But
as previously stated, most of the type has good underdrainage.

‘Wheat does well on this type, and the average yields according
to farmers is somewhat above that of other upland types. The
adaptability to clover, timothy, corn and oats compares closely with
the Miami loam, but the level surface renders tillage easier and
there are not such local differences in the surface soil.

A phase of the Fox silt loam is the prineipal soil type on the
low, broad second bottoms of Mill Creek. The valley of the east



SOIL SURVEY OF HENDRICKS COUNTY. 182

fork below Pecksburg is more than a mile in breadth and all ex-
cept the narrow flood plain—seldom exceeding a quarter mile
across—consists of level bench lands from 5 to 20 feet above the
first bottom. Above Stilesville terraces of greater or less extent
oceur on each of the branches of Mill Creek. The surface of each
is very slightly undulating, or may have a perceptible inclination
from the foot of the upland slope toward the stream and also down
the valley. The surface drainage is good and is supplemented by
the generally coarse structure of the underlying materials.

The latter throughout most of the valley of the east fork is
gravel, or very gravelly till. The low, isolated hills in this local-
ity have gravelly centers and on the level land adjoining them simi-
lar material is usually found at from 5 to 10 feet. At the head
of this valley the gravel beds if present seem to be deeper, for the
general structure of the soils is more like that of the upland types.
The areas above Pecksburg are separated from Miami silt loam
chiefly on account of level topography. On the bench lands north
and northwest of Stilesville the substratum is a boulder clay.

In general the soil on these low terraces is somewhat darker
colored than that of the high terraces. It contains more sand and
usually scattering pebbles and a few stones are present, often in
considerable numbers, along the margin near the stream. In places
there is enough organic matter to darken the surface, but as a rule
the humus content is low. A slightly ashy gray color often prevails
and there is no erumbliness to soil in such instances. These ashy
phases as well as very light-colored silty soils near the upland slopes
need artificial drainage. The subsoil is often a mottled gray and
vellow silty clay quite close and heavy to a depth of several feet.
Most of the phase has an acid soil and lime fragments are not seen
except in deeper exposures of the heavier phase of the till.

(GENESEE SANDY LioAM.

In each of the larger valleys there has been some development
of coarse-textured soils on the first bottoms. As a rule the individ-
ual areas are limited to the immediate vicinity of the channels, or
to the debouchure of a tributary valley. In the latter case the soil
materials include more silt and clay and also stones than in the
former. In all instances there has been considerable assortment
of materials so that uniformity in texture and structure are not to
be found over any considerable development of the type.
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On White Lick Creek, between Brownsburg and Plainfield,
most of the alluvium indicated as Genesee sandy loam ranges from
a brown loamy sand to moderately heavy sandy loam. In depres-
sions there is enough fine material to such depth that the soil is a
silty loam, but heavy phases constitute much of the total area. The
subsoil is usually a sand or very open material of some kind. Much
of the surface is overflowed each spring but a part of these areas
are not inundated exeept by unusually high water, and in no case
are the lands covered for any length of time. The high gradient
of the streams and the strip of lower ground that immediately bor-
ders it in so many places prevents any prolonged occurrence of a
flood stage. This is practically true of all the larger creeks in the
county.

South of Plainfield the sandy loam near the Meadow is generally
a coarse brown sand with enough interstitial material to give most
of it some agricultural value. Farther from the stream, where
the line between it and the fine sandy loam has been drawn, the
soil is a sandy loam of variable depth and texture. All this part
is cultivated but somewhat susceptible to dry weather. Small areas
near the foot of the bluffs are generally a loam with brownish
sandy clay subsoil of sufficient depth to retain moisture fairly well.
Most of the latter lie above all liability of overflow from the main
stream, and are not usually injured by water from the tributaries.

Most of this sandy soil is regularly cultivated to corn and the
vields are satisfactory. Wheat does not do so well except on the
heaviest phases. Clover and blue grass usually show effects of dry
weather on the light sandy knolls and other places where the sub-
soil fails to afford capillary moisture during protracted dry periods.

GENESEE FINE SANDY Loawm.

The surface soil of this type ranges from a light, fine, sandy
loam to a silt loam. Silt and fine sand are the chief constituents,
with a rather variable proportion of coarser particles. Gravel and
small stones occur sparingly in most places, but are never abundant.
The color is a pronounced shade of brown. Each soil grain seems
to be uniformly coated with brown oxide of iron and there is sel-
dom enough vegetable matter present to materially modify this
dull ocherous tint.

No definite line may be drawn between soil and subsoil. The
latter consists of the same kind of materials, although at a depth of
6 or 8 inches a little heavier and more compact zone is usually en-
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countered which may prevail to a depth of 20 or 30 inches below
the surface. The lower subsoil is much coarser textured, consist-
ing in most instances of fine sand that with increase in depth rap-
idly changes to coarser sand with but little interstitial material.
Five or six feet below the surface gravel is usually found.

In general the depth of the soil body, that is, the stratum of
material having sufficiently close structure to retain moisture well,
may be placed at about 30 inches. It is thinnest and also more
sandy as a rule near the stream channel and gradually thickens
and is heavier in texture as the foot of the bluffs are approached.
In the latter locations, in the widest parts of the valleys the depth
to the substratum of coarse sand or gravel may be several feet.

Practically all this superficial stratum consists of reworked
material of local origin. It is probable that the silty surface cover-
ing of the hills has contributed the greater part. It is a compara-
tively recent deposit, although general overflows are not now of
frequent occurrence, except in the narrower parts of the valleys.
In the spring of 1913, however, nearly all of this type was inun-
dated ; also in 1875, when exceptional floods covered all the alluvial
soils.

Near the channels of the main streams and more especially be-
low the entrance of tributaries into the valleys the surface is often
overflowed for a few hours at a time, but with these exceptions
injury from high waters is not usually very frequent or extensive.
In nearly all of the larger areas the surface elevation above the
channel, or of the meadow, where the latter is developed, ranges
from 3 or 4 feet to as much as 10 or 15 feet near the outer margin
of the valley.

In all of the widest portions of the White Lick valleys this fine
sandy loam is the prevailing type. On the Mill Creek branches
and also on Eel River the texture of the alluvium is more variable,
ranging from a moderately heavy silt loam to a sandy loam, but
much of it corresponds fairly well with this type and has been so
indicated on the map  On the small branches the type is of course
(uite variable.

Notwithstanding its deficiency in humus practically all this
soil has a high degree of available fertility. This is due chiefly to
its physical structure. The soil yields very easily to tillage and
with a minimum of labor may be kept in excellent tilth. The sub-
soil is sufficiently open to admit of deep penetration of water while
it also has good capillarity and is seldom lacking in moisture. Much
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of this supply doubtless comes from the permanent water table
which is seldom more than a few feet below the surface. In some
places a thin stratum of coarse sand at 30 or 40 inches may cut
off capillary connection between the subsoil and the permanent
supply below, but this structure is not of common occurrence except
on slight local elevations or near the stream channel.

The average yield of corn on this type may be placed at about
forty bushels. On the heavier phases, especially the depressions
along the foot of the bluff, a much higher yield is generally se-
cured. This is also true of fields where corn follows clover, but
there is less of this legume grown on this bottom land than is de-
sirable for the maintenance of as high a degree of fertility as the
type is capable of attaining.

Oats usually do well and excellent yields of wheat are secured,
but owing to possible injury by winter or early spring floods the
latter grain is not generally sown. The higher portions of this
land are suitable for alfalfa and some good stands have been estab-
lished. While the soil is not acid, liming would probably be ad-
vantageous and organic matter in some form ought to be added.

The narrow strips on the small branches are more frequently
used for pasture than for cultivated crops. Blue grass usually
makes a more continuous growth than on the upland soils, espe-
cially where the moisture content is above the average, as is fre-
quently the case at the foot of the stony slope.

GENESEE SILT LoAM.

To a depth of 8 or 10 inches the soil of the Genesee silt loam
is a light brown or dark grayish-brown silt loam. It rarely contains
much coarse material of any kind except perhaps some scattering
pebbles on the surface. The percentage of organic matter is low,
but owing to the predominance of silt and very fine sand the soil
is friable and but little inclined to become cloddy or compact.

The subsoil is a moderately heavy silt loam to a depth of about
30 inches, where it usually changes to a fine sandy loam that with
further increase of depth is a sand or light-textured material of
some kind. TIn the lower part of the subsoil mottled rusty-brown
and reddish-brown spots occur, but in the upper subsoil the colora-
tion is uniformly a pronounced brown, indicating the equitable
moisture conditions that usually prevail.

This is the dominant type on the first bottoms of Mill Creek and
its principal branches. The surface is generally level, with fewer
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local inequalities than on the fine sandy loam. The average eleva-
tion above the stream channel of the area north of Stilesville is
from 5 to 10 feet, so that general overflows are not frequent. The
general surface drainage is effective and has been supplemented by
open ditches.

On each of the branches of Mill Creek the Genesee silt loam is
the prevailing type. Dighter variations occur near the channel and
occasionally in the wider parts of the valleys, but practically all
phases have a high content of silt and are valuable agricultural
lands.

Corn is the principal erop to which this type is devoted. Other
crops do well and excellent stands of clover are easily established.
As stated in the desceription of the fine sandy loam, the fertility
is due largely to good structure and unfailing moisture supply.

The small areas in West White Lick Valley are silty loams cor-
responding in the main with the larger developments on Mill Creek.
The small areas below Plainfield are rather heavy silt loam with
enough organic matter to give the soil a dark color. They owe
their differentiation from the adjoining fine sandy loam to deposi-
tions of silty material from back waters of high floods. The nat-
ural drainage in most instances is poor owing to low position and
more or less seepage from the bluffs.

Muck.

In only a few places are there such accumulations of vegetable
debris that true muck has formed. In Section 15, Township 17 N,
R. 1 W., several small areas of shallow muck occur. The depth sel-
dom exceeds 12 inches, and there is considerable earthy matter
mixed with the vegetable remains. It forms a black, spongy soil,
grading to a very black, waxy clay, that extends to a depth of 15
or 20 inches. The lower part of the subsoil in many instances is
a rather soft silty clay that contains so much carbonate of lime
that it effervesces when tested with hydrochloric acid. Where the
muck is not so deep, or is little more than a very light ‘‘chaffy’’
soil, the lower subsoil is a yellow clay without unusual content of
lime.

These areas indicated, as well as other small ones not shown on
the map, are associated with the Clyde soils and produce nearly as
much corn and clover per acre as the latter. In most cases potash
has been most profitably used with the former crop.

Occasional small accumulations of muck—owing their origin to
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seepage from the hillsides—are found at the foot of the bluffs on
the lower course of White Lick Creek. Most of them are mapped
with the adjoining soil type on account of small extent and com-
parative shallowness of mucky material.

MEADOW.

The very recent alluvial deposits of the larger streams and the
narrow strips of low land along the small branches have been
mapped as Meadow. The character of these soils, their drainage
conditions and value agriculturally vary so much that no definite
classification is practicable.

On the comparatively level uplands of the western part of the
county many of the minor drainage lines have throughout most of
their courses flat bottoms varying from a few rods to one hundred
yards or more in width. The soil of these little valleys, which in
many cases are bounded on each side by a low bank or sharp ac-
clivity of several feet, is usually a brown silty loam that toward the
head of the branch merges into the Clyde soils. While subject
to frequent overflows the drainage at other times is sufficient to
admit of a good growth of blue grass or even permit of cultiva-
tion. Oeccasional patches may be so wet that only coarse wild
grasses thrive on them, but these are exceptional.

In the northern part of the county the small branches after
leaving the areas of black land have cut rather deep narrow courses
without much ground subject to overflow until the valleys of the
creeks are reached. There is little of this low land which cannot
be referred to either the Clyde or Genesee types. There is not much
Meadow on the streams in the southern part of the area.

Along the middle course of White Lick Creek and to a less ex-
tent on the west fork of that stream the channel is bordered by a
strip of sand ground lying from 5 to 10 feet below the adjoining
bottom land. It is generally covered with willows, sycamore, and
other water-loving trees and bushes. Below Plainfield the areas
indicated as Meadow include many sand and gravel bars, for here
the stream is rapidly deepening and widening its channel.

In nearly all instances the actual width of the strips of low
land is somewhat exaggerated. Where none are shown on the creeks
the tillable ground usually extends well up to the banks of the
streams.
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SUMMARY.

Hendricks County is located in the eentral part of Indiana, and
has an area of 420 square miles. Most of the surface of the north-
ern and western townships is undulating to very gently rolling. In
the central and southern part of the county the relief is stronger
but with the exception of low bluffs along White Lick Creek prac-
tically all the land is easily tillable. The valley of the above men-
tioned streams and the tributaries are comparatively narrow and
bounded by short, abrupt slopes. This is also true of the lower
course of the Eel River, but the valleys of the Mill Creek branches
and of Mud Creek are much wider and the adjoining uplands rise
in fong, eradual slopes.

The average size of farms is about 90 acres. Corn, oats, winter
wheat, clover and timothy are the principal crops of grain. Krom
almost every farm more or less live stock is annually marketed.
Hogs are the most important of the latter products, but cattle feed-
ing is practiced to an extent that places the county among the lead-
ing ones in this vicinity of the State. Dairying is becoming an
important business, but truck and fruit growing are of subordinate
interest.

Throughout the entire area the principal soil-forming material
is a surface layer of silty clay, or loess, ranging from 2 to 3 feet
in thickness. It overlies a deep deposit of boulder clay whose phys-
ical and mineralogical features exert much influence upon the soils.

Whenever the silty clay stratum has about the average depth
and the natural drainage is good the Miami silt loam has been de-
veloped. It is characterized by light color of the surface soil and
rather heavy subsoil: Wheat, oats and timothy do well on this
type, but the acidity and deficiency in humus renders it somewhat
less suitable for clover and corn than the Miami loam.

The latter, on account of coarser texture and more rolling sur-
face, has somewhat better internal drainage and is not quite so
susceptible to seasonal extremes as the silt loam.

In each type several phases are recognizable, chiefly differences
in topography, drainage and depth to the underlying till.

The Clyde soils are the black lands found in all the depres-
sions of the uplands and in valleys wherever the natural drainage
was poor. They have a high content of organic matter and since
artificially drained are exceedingly productive. Associated with
these soils are limited areas of mucky, or as locally termed, ‘‘chaffy
lands.”’
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The strictly alluvial soils are mostly brown silty or fine sandy
loams. They consist of material derived locally from the loess
and glacial deposits. Owing to the depth of the present stream
channels and to the generally sandy nature of the substratum, the
drainage of these soils is good. Practically all are under cultiva-
tion and highly esteemed for general farming. The three types
recognized have been correlated with the Genesee series.

The limited area of second bottoms have soils very similar to
the Genesee sandy loam, but since they lie above overflow they
have been termed Fox sandy loam.

The high terraces found on each of the large creeks consist of
glacial material and have a silty surface stratum so that the soils
are almost identical with the Miami type. Then differentiation is
chiefly on account of level surface and physiographic position.

. AT



	pg149
	pg150
	pg151
	pg152
	pg153
	pg154
	pg155
	pg156
	pg157
	pg158
	pg159
	pg160
	pg161
	pg162
	pg163
	pg164
	pg165
	pg166
	pg167
	pg168
	pg169
	pg170
	pg171
	pg172
	pg173
	pg174
	pg175
	pg176
	pg177
	pg178
	pg179
	pg180
	pg181
	pg182
	pg183
	pg184
	pg185
	pg186
	pg187
	pg188
	pg189
	pg190

