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ntiarly as profitable as labor spent in clearing fields of stones for 
planting farm crops. 

Such crops as raspberries, blackberries, strawberries, and blue­
berries probably could be cultivated more extensively than they are 
at present, to good advantage. 

The relief, or lay of the land, is important in determining the ease 
with which farm machinery may be used, the susceptibility of the 
land to erosion when cultivated, and its suitability for production of 
crops, grasses, or trees. Susceptibility of the land to erosion, as well 
as the amount of erosion which has already taken place on lands 
which are or have been cultivated, is closely correlated with the 
degree of slope. 

A grouping has been made of the soil phases, and miscella­
neous land types in this area, on the basis of their characteristic 
degree of slope and the amount of sheet and gully erosion which has 
taken place on them. The degree of erosion, measured by the ap­
proximate percentage of surface soil removed, is, of course, reflected 
m the productivity of the land. Table 6 represents this grouping. 

TABLEl 6.-Relations between soil types, slope, and erosion for the soils and land 
types of Kent and Washington Oounties, R. I. 

Soll type, soil phase, or Sheet• Gully• Soll type, soil phase, or Shoots Gully I 
Slope' ero· ero- Slope' ero· ero-land type slon slon land type slon slon 

-- ------
Bridgehampton silt loam .•. A 0 0 Merrimac loamy sand, im-
Bridgehampton very fine perfectly drained phase ••. A 0 0 

sandy loam ............... A 0 0 Merrimac loamy sand ...•.. A 0 0 
Narragansett loam ••...•.... A 0 0 Newport fine sandy loam, 
Niitigret very fine sandy steep phase ............... D 2 1 

loam ...................... A 0 0 Narragansett stony loam .... D 2 1 
Newport loam .............. A 0 0 Narragansett stony fine 
Narragansett stony loam, sandy loam ............... D 2 1 

level phase ..•............. A 0 0 Narragansett gravelly fine 
Newport fine sandy loam ... A 1 0 sandy loam ...••..•.•..••. B 2 1 
Gloucester stony very fine Gloucester stony very fine 

sandy loam, level phase .•. A 1 0 sandy loam ••...•.••.•..•• D 2 1 
Merrimac very fine sandy Gloucester stony fine sandy 

loam ........••.•.••••..... A 0 0 loam .•.•.••...••.••....... D 2 1 
Narragansett stony fine Gloucester stony sandy 

sandy loam, level phase ••. A 1 0 loam .•.......•....•....... D 3 1 
Warwick fine sandy loam ... A 0 0 Merrimac fine sandy loam, 
Merrimac fine sandy loam .. A 0 0 rolling phase .............. 0 3 1 
Gloucester stony fine sandy Quonset sandy loam •...•... B 2 1 

loam, level J,hase ....•..•• A 1 0 Hinckley gravelly sandy 
Newport san y loam ....... A 1 0 loam, dark-colored phase. 0 3 1 
Gloucester stony sandy Carver loamy sand ......... A 0 1 

loam, imperfectly drained Hinckley gravelly sandy 
phase ..•..•• -- ------ ------ A 0 0 loam .••.••••.• -·---------. 0 2 1 

Narragansett stony loam, Hinckley loamy sand ....... 0 2 1 
imperfectly drained phase. A 0 0 Whitman loam _____________ A 0 0 

Narragansett loam, rolling Whitman fine sandy loam .• A 0 0 
B 2 1 Whitman silty clay loam ... A 0 0 

Mansfield silty clay loam ... A 0 0 
loam, level phase •••...... A 1 0 Peat, salt-marsh phase •.••.. A 0 0 

Warwick fine sandy loam, .......•••... A 0 0 
shallow phase .•••.•....... A 0 0 Muck, sh ow phase .•••••. A 0 0 

Merrimac fine sandy loam, Tidal marsh ............•••. A 0 0 
shallow phase .•....••.•.•• A 0 0 Merrimac gravelly coarse 

Warwick loamy sand ....... A 0 0 sandy loam •...••••..••••• A 0 0 
Merrimac very fine sandy A 2 1 

loam, rolling phase •••..••• B 2 1 A 0 0 
Merrimac very fine sandy Whitman stony loam ••••••• A 0 0 

loam, Imperfectly drained Rough stony land (Glouces- { A 0 0 
phase ..................... A 0 0 ter soil material) •••••••••• D 2 1 

Narragansett stony fine Dune sand •••••••••••••••••• c 2 1 
sandy loam, rolling phase. B 2 1 

1 DegTee of slope: A, 0-5 percent, nearly level; B, 5-10 percent, rolling; 0, 10-20 percent, hummocky; 
D, 20 percent and over, steep. 

' Degree of sheet erosion: o, none dlsceritihle; 1, 0-10 percent of surface soil gone; 2, lo-30 percent of sur· 
(ace soil gone; 3, 30-00 percent of surface soil gone. 

1 Degree of gully erosion: o, none notlceahle; 1, a few shallow gullies. 
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The lands that are nearly level and on which there is a minimum of 
erosion under normal conditions of tillage and usage are designated 
in table 6 by the symbol A. This includes lands with a maximum 
slope of 5 percent. The second class, B, includes most of the lands 
designated as rolling and includes that range of slope from 5 to 1(} 
percent, on which erosion is a problem on the areas in clean cultiva­
tion under normal conditions but in which effective control measures 
can be maintained, especially on the best soils. The third class, C, 
includes those lands having a slope on which cultivated crops should 
not be grown frequently, but which can be used for pasture or, pos­
sibly, for hay. The steepest parts of these slopes are too steep to 
allow practical and economical erosion control for cultivated crops. 
This class includes slopes from 10 to 20 percent. The fourth class, D, 
includes all those lands having slopes too steep for effective control of 
erosion under most conditions and precludes their use for cultivated 
crops. They are used most] y for forest and pasture. This class 
includes slopes of more than 20 percent. 

Erosion is of two main types-sheet erosion and gully erosion. 
The average degree of accelerated erosion which has taken place is 
shown in table 6 by index figures. Four degrees of sheet erosion and 
two of gully erosion are indicated in the table. Class 0 in each divi­
sion indicates little or no erosion. Under the heading "Sheet ero­
sion", class 1 indicates moderate sheet erosion, class 2 indicates a 
somewhat more advanced stage, and class 3 indicates severe sheet 
erosion in which much of the surface soil has been removed. Under 
the heading "Gully erosion'', class 1 indicates the presence of a few 
shallow gullies or washes, which interfere somewhat with cultivation 
of the land. 

Much information on the growing and management of different 
crops can be found in bulletins published by the Rhode Island State 
College Agricultural Experiment Station. The subjects treated in­
clude crops, fertilizers, crop rotations, varieties, and market garden­
ing. These bulletins are mailed free on request. 

RATING OF SOIL TYPES, PHASES, AND LAND TYPES ACCORDING TO 
PRODUCTIVITY 

Table 7 gives a rating of the soil types, phases, and miscellaneous 
land types, according to productivity, for the more important crops 
grown in Kent and Washington Counties. 



TABLE 7.-Classification of the soiis and land types according to produ.ctivity'j Jor each of the important crops grown in Kent and Washington 
Counties, R. . 

Crop productivity Index 1 for-

Soll type, phase, or land type Principal crops or type or 
Corn Corn Hay (ex- Vege- Tree farming 

(grain) (silage) Oats cept Alfalfa Potatoes tables• fruits. Pasture 
alfalfa) • 

---------------------
Bridgehampton slit loam ... ------------------------ 50 (90) 50190) 50 (60) 70 (95) (70) 80 (170) 50 (90) 80 80 Potatoes. 
Bridgehampton very fine sandy loam _______________ 50 (80) 50 80) 50 (60) 70 (90) (50) 75 (150) 40 (100) 80 70 Potatoes, vegetables, and pas-

ture. 
Narragansett loam ______________ ---------- ____ ---- __ 50 (80) 50 (90) 50 (60) 80 (100) (70) 70 1165) 50 (90) 80 90 Do. Ninigret very fine sandy loam ______________________ 60 (80) 60 (80) 40 (60) 90 (llO) 35 (60) 80 120) 40 (70) ---------- 90 Corn, hay, and pasture. 
Newport loam .. ------------------------------------ 60 (80) 60 (80) 50 (60) 80 (100) 35 (55) 80 (140) 40 (90) 80 90 General farming. 
Narragansett stony loam, level phase--------------- 30 (70) 40 (80) 50 (80) 60 185) (25} 50 (100) 20 (40) 70 80 Do. Newport fine sandy loam ___________________________ 

30r) 30 (60\ 30 (60) 60 80) (35) 40 (90) 30 (60) 70 90 Do. 
Gloucester stony very fine sandy loam, level phase __ 20 50) 30 (50 30 (50) 60 175) (30) 40 (100) 30 (40) 60 80 Do. Merrimac very fine sandy loam _____________________ 30 60) 40 ?O) 30 (50) 40 70) (45) 50 (120) 40 (60) 50 50 Potatoes, vegetables, and corn. 
Narragansett stony fine sandy loam, level phase ____ 30150) 30 50) 20 (40) 50 /70) 40 150) 40 (60) 40 70 General farming. 
Warwick fine sandy loam ___ ----------------------- 30 50) 30 (60) 30 (50) 30 60) 25 (40) 40 70) 40 (SO) 70 60 Vegetables and potatoes. Merrimac fine sandy loam __________________________ 20 (40) 20 (50) 30 (50) 30 (50) (35) 40 (60) 40 (80) 70 50 Do. 
Gloucester stony fine sandy loam, level phase _______ 20 (40) 30 (40) 20 (40) 40 (60) --iii(45)- 40 (50) 50 (70) 50 60 General farming. Newport sandy loam _______________________________ 20 (30) 20 (30) 20 (30) 50 (75) 30 (50) 50 (70) 70 70 Do. 
Gloucester stony sandy loam, imperfectly drained 20 (75) 30 (75) ---------- 60 (70) ---------- ---------- ---------- ---------- 80 Do. 

phase. 
Narragansett stony loam, Imperfectly drained phase. 30 (40) 30 (50) 

""3(i~50)-
90 (100) ---------- ---------- ---------- 40 80 Hay and pasture. 

Narragansett loam, rolling phase.------------------ --ii:i(:lii)" ""iii(:lii)" 50 (70) 
·aci-(455" ·3()-(4ii)- 70 70 Do. 

Gloucester stony sandy loam, level phase ___________ 10 30) 30 (40) 40 30 General farming. 
Warwick fine sandy loam, shallow phase ___________ 10 (30) 10130) 30 (50) 20 (45) 30 (40) 50 20 Do. 
Merrimac fine sandy loam, shallow phase __________ 10 (30) 10 30) 30 (40) 20 /45) 30 (40) 50 20 Vegetables and corn. Warwick loamy sand _______________________________ 10 (20) 10 (20) 20 (30) 20 30) 20 (30) 40 10 Do. 
Merrimac very fine sandy loam, rolling phase ______ 30 (50) 60 50 Hay and pasture. 
Merrimac very fine sandy loam, imperfectly drained 50 (70) 80 Do. 

phase. 
Merrimac loamy sand, imperfectly drained phase ___ --·2\i(:lii)- --2()(3ii)- 40 (60) ---------- ---------- ---------- ---------- 60 Do. 
Narragansett stony fine sandy loam, rolling phase ___ 20 (30) 30 (40) ---------- ---------- ---------- 60 60 Pasture and hay. 
Merrimac loamy sand.----------------------------- 10 (20) 10 (20) ---------- 20 (30) ---------- ---------- 20 (30) 30 10 General farming. 
Newport fine sandy loam, steep phase ______________ ---------- ---------- 30 ---------- ---------- 40 50 Pasture and forest. 
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rate above 100. Figures In parentheses Indicate the prdductivlty according to current practices, which include the use of soil amendments, such as lime and fertilizers. • 
'In the case of such items as tame grass and hay, 16guminous hay, vegetables, and tree fruits, each of which includes a group of associated crops, the index Indicates the produc- !"" 
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although their suitability for peaches or other fruits may be poor. In Kent and Washington Counties, hay (except alfalfa) Includes bentgrasses, fescues, and clover and timothy; 
vegetables Include those not requiring a highly organic soil, such as carrots, cabbage, melons, and tomatoes; apples are the principal criteria used for tree fruits. ~ 
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TABLE 7.-Classification of the soils and land types according to productivity, for each of the important crops grown in Kent and Washington 
Counties, R. !.-Continued 

Soll type, phase, or land type 
Com 

(grain) 
Com 

(silage) Oats 

Crop productivity index for-

Hay (ex­
cept 

aJfalfa) 
Alfalfa Potatoes Vege­

tables 
Tree 
fruits Pasture 

Principal crops or type of 
farming 

~~~~~~~~~~~~~~~~~~~-1~~~-1~~~-1~~~-1~~~-1~~~-1~~~-1~~~-1~~~-1~~~-1~~~~~~~~~~~~-

m~~FaEH ~ti;~1~n:~~t1~~~~~=:::::::::::: :::::::::: :::::::::: :::::::::: ~ :::::::::: :::::::::: :::::::::: ~ ~ 
Gloucester stony very fine sandy loam ______________ ---------- ---------- ---------- 20 ---------- ---------- ---------- 30 40 
Gloucester stony fine sandy loam ___________________ ---------- ---------- ---------- 20 ---------- ---------- ---------- 40 40 
Gloucester stony sandy loam----------------------- ---------- ---------- ---------- 10 ---------- ---------- ---------- 10 20 
Merrimac fine sandy loam, rolling phase ____________ ---------- ---------- ---------- 40 ---------- ---------- ---------- 20 30 
Quonset sandy loam ________________________________ ---------- (10) ---------- 40 (35) ---------- ---------- 10 40 
Hinckley gravelly sandy loam, dark-eolored phase .. ---------- ---------- ---------- 30 (25) ---------- ---------- 10 40 
Carver loamy sand.-------------------------------- ---------- ---------- ---------- 10 ---------- ---------- 20 20 30 

m~~~l:~ fo':~e;1~a~f~:-~~~~:::::::::::::::::::::: :::::::::: :::::::::: :::::::::: ~ -----~~~- :::::::::: :::::::::: ~~ ~ 
Whitman loam------------------------------------- ---------- ---------- ---------- 80 ---------- ---------- ---------- ---------- 40 
Whitman fine sandy loam .. ------------------------------------------------------ 20 ---------- ---------- ---------- ---------- 20 
Whitman silty clay loam.------------------------: ---------- ---------- ---------- 20 ---------- ---------- ---------- ---------- 20 
Mansfield silty clay loam ___________________________ ---------- ---------- ---------- 30 ---------- ---------- ---------- ---------- 30 
Peat, salt-marsh phase----------------------------- ---------- ---------- ---------- 50 ---------- ---------- ---------- ---------- 20 
Muck and peat.------------------------------------ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 10 
Muck, shallow phase------------------------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 10 
Tidal marsh---------------------------------------------------------------------- 40 ---------- ---------- ---------- ---------- 20 
Merrimac gravelly coarse sandy loam ______________ ---------- ---------- ---------- 20 ---------- ---------- 10 (30) 10 20 
Carver loamy coarse sand __________________________ ------------------------------ 10 ---------- ---------- ---------- ---------- 20 
Coastal beach ... ----------------------------------------------------------------- 20 ---------- ---------- ---------- ---------- 20 
Whitman stony loam _______________________________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 10 
Rough stony land (Gloucester soil material) ________ ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 20 
Dune sand------------------------------------------------------------------------------------------------------------------------- 10 

Pasture and forest. 
Hay, pasture, and forest. 

Do. 
Forest and pasture. 

Do. 
Do. 

Hay and pasture. 
Do. 
Do. 

Forest and pasture. 
Pasture and forest. 
Forest and pasture. 
Hay and pasture. 
Pasture and forest. 

Do. 
Do. 

Hay and pasture. 
Forest. 

Do. 
Bay and pasture. 
Forest and pasture. 

Do. 
Pasture. 
Forest. 

Do. 
Do. 
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The rating compares the productivity of each of the soil types (or 
other separations on the map) in the two counties for each given 
crop, to a standard-100. This standard index represents the in­
herent productivity of the most productive soil type (or types) of 
significant acreage in the United States for that crop. A soil type 
estimated to be about half as productive for the specified crop as the 
type with the standard index is given the index 50. In a :few in­
stances, unusually productive soils of limited acreage will have an 
index above 100 for a specified crop. 

The inherent productivity indexes are based on the ability of the 
land to produce under a system of management capable of maintain­
ing the mherent level of productivity without the use of amendments. 
Under current agricultural practices in these counties, soil amend­
ments, such as lime and commercial :fertilizers, are commonly used 
(manure produced on the land is not considered an amendment). 
Under such practices, the productivity of some of the soils may rise 
well above the level of the index 100. In table 7 the productivity 
of the soil with amendments is shown by index figures in parentheses. 

The factors influencing the productivity of land are mainly cli­
mate, soil, and relief, or lay of the land. Crop yields over a long 
period furnish the best available summation of the factors contribu­
ting to productivity. They have been used largely as the basis for 
the determination of the productivity indexes in this table. A low 
index for a particular crop may be due to some local condition of 
unfavorable relief, drainage, or climate rather than to a lack of fer­
tility in the soil. 

The soils are listed in the table in the approximate order of their 
general productivity, but no attempt has been made to place them in 
definite grades or classes. It must be stated clearly that this classi­
fication is not to be interpreted directly into specific land values. It 
is based on the essentially permanent factors of inherent productivity 
of the soils and their responsiveness to :fertilization and management,. 
and little consideration is given to the more transitory economic con­
ditions. In some instances the information on which to base the 
ratings is not so complete as desired, and further study may suggest 
changes. 

The following tabulation sets forth some of the acre yields which 
have been set up for standards of 100. When applier! to the in­
herently most productive soil types of significant acreage, they rep­
resent long-time production averages without the use of soil amend­
ments to alter the inherent productivity of the soil type for a product 
of satisfactory quality. 
Crop: Bushels 

Corn (grain) ---------------------------------------------------- 50 
Oats------------------------------------------------------------- 50· 
Potatoes--------------------------------------------------------- 200 

Tons 
Corn (silage) ---------------------------------------------------- 12 

Pounds 

Hay (except alfalfa)--------------------------------------------- 4, 000 
Alfalfa----------------------------------------------------------- 8,000 

Oow acre-days 1 

per year 

Pasture---------------------------------------------------------- 100 

1 Cow acre-days Is a term used to express the carrying capacity of pasture land. As. 
used here, it is the product of the number of animal units carried per acre multiplied 
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MORPHOLOGY AND GENESIS OF SOILS 

The region of which Kent and Washington Counties are a part 
was originally covered with a dense forest consistin~ mostly of oak, 
white pme, maple, ash, elm, birch, hickory, cedar1 anct hemlock. The 
oak, hickory, and hemlock grew on the well-dramed ridges and up­
land hilltops· pine and birch, on the sandier soils of the plains and 
uplands; popiar, on the imperfectly drained mineral soils; and cedar, 
in the swamps. All the original forests have disappeared, and the 
existing forests consist of second- and third-growth trees. 

The soils have been developed from the products of physical and 
chemical weathering of the glacial till and to less extent from th.:i 
underlying bedrock. In the moderately cold region of New England 
the physical weathering consists mostly of disintegration of the rocks 
through freezing and thawing. The chemical weathering, or de­
composition, of the rock involves a complicated series of changes due 
to the action of water, carbonic acid, organic matter, and other 
natural reagents. The rock materials in this section of New England 
are chiefly quartz and silicate minerals. During the processes of 
chemical weathering, which is speeded up during the summer months, 
the silicates are hydrolyzed and broken down, chiefly assisted by car­
bonic acid, humic acid, and other electrolytes. Other reactions take 
place to form compounds which may accumulate in the soil or be 
leached out, depending on the solubility of the compound, amount of 
rainfalli and soil drainage. As weathering continues, soil material is 
accumu ated, and the presence of vegetation becomes a factor in 
increasing- the solvent power of water by adding carbon dioxide and 
humic acids. Under a forest vegetation, as is characteristic of New 
England, the decomposing tree leaves do not provide enough bases 
to the surface soil for complete neutralization of soil acidity, and 
both organic and inorganic colloids become saturated with hydrogen. 
They are acid. The colloids become dispersed and move downward 
in the soil. Iron moves downward in solution, but as it passes out of 
the influence of soluble organic matter a portion or nearly all of it 
becomes oxidized and is precipitated in the debased B horizons. 

The reactions are never complete, but they are sufficiently complete 
to effect a considerable accumulation of both iron and organic matter 
in the B horizon of the Podzol and Gray-Brown Podzolic soils. 

In these counties the soil-forming processes have acted sufficiently 
long so that most of the soil on the nearly level land has reached a 
substantial degree of maturity. The precipitation, averaging about 
40 inches a year, is sufficient to impress its influence on the soil char­
acteristics. As nearly all the soils are thoroughly drained, leaching 
has continued during the time of their development and has caused 
a translocation of soluble organic and mineral constituents. 

Kent and "\Vashington Counties lie entirely within the region of 
Gray-Brown Podzolic soils of northeastern United States. Both 
the humid climate and the soils over most of the area favor rapid 
growth of dense vegetation, and raw humus has accumulated to some 
extent on the surface of virgin land or even on land once cultivated 

by the number of days the animals are grazed without injury to the pasture. For 
~ample, a soil type able to support 1 animal unit per acre for 360 days of the year rates 
360, whereas another type able to support 1 animal unit per 2 acres for 180 days of 
the year rates 90. Again, if 4 acres of pasture support 1 animal unit for 100 days the 
rating ls 25. 
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but now abandoned and reforested. True Podzols occur only on the 
sandy-textured fog-swept uplands, vd1ich provide the conditions 
necessary for the development of a Podzol profile in this region, and 
over the remainder of the uplands in places a faint development of 
the characteristic Podzol profile has taken place. On the level sand­
covered outwash plains, because of lack of fertility, sparse vegeta­
tion, and summer heat, the accumulation of organic matter is small. 
The lack of fertility prevents heavy plant growth, and the heat causes 
the resulting organic matter to disintegrate rapidly and disappear 
from the surface. The amount of organic matter in the surface soil, in 
general, is correlated with the degree of drainage. The excessively 
drained soils contain the least organic matter, and those with im­
perfect or poor drainage contain the most. Unless fertilized, all 
the cultivated soils are deficient in organic matter, but they can be 
improved both physically and chemically by the addition of desir­
able organic matter. 

All the soils of this area are acid, the acidity ranging from pH 4 
to pH 5 in the topmost 18 inches of soil, and from pH 5 to pH 5.5 
in the lower horizons. It was noticed that soils near the seacoast~ 
like Narragansett loam, Hinckley gravelly sandy loam, dark-colored 
phase, and Ninigret very fine sandy loam, were darker and less acid 
than the soils occurring farther mland. It is probable that this 
difference results from the long-continued use of seaweed as a fer­
tilizer, which has increased the organic matter as well as lessened 
the acidity by the addition of many small shells. The soils derived 
from the weathered products of the black shales, sandstones, and 
conglomerates of the Narragansett Bay section have a less acid sub­
soil than the other soils. In a few areas of the Quonset soil near 
East Greenwich the soil is neutral in reaction, especially below a 
depth of 6 or 8 inches. 

Table 8 shows the pH values of.two Gloucester soils and one Nar­
ragansett soil. All layers of these soils become less acid with depth, 
and the Narragansett soil is slightly less acid than the Gloucester 
soils. 

TABLE 8.-pH determinations on three soils from Kent and Washington 
Counties, R. I. 

Soll type and sample no. Depth pH Soil type and sample no. Depth pR 

Gloucester stony sandy loam: 
140221- - ------------------------
140222_ - ------------------------
140223_ -------------------------
140224_ - ---- ---- -- -------- ----- -
140225_ -------------------------
140226_ - ------------------------

Gloucester stony very fine sandy 
loam: 

140227 - - ------------------------
140228_ - --- ----- -- ---- -------- --
140229_ - ------------------------
140230_ - ------------------------
140231_ _ ------------------------

Inches 
(}- 1 
1- 3 
3-- 4 
4-13 

13--28 
28-48+ 

(}- 3 
3- 4 
4-14 

14-30 
30-00 

3.8 
4. 4 
4.4 
4. 7 
4.9 
5. 4 

3. 4 
4.1 
4. 6 
5.1 
5.1 

Narragansett stony loam, level 
phase: 

140201- - ------------------------
140202_ - - ------------- --- ---- - - -
140203_ - ------------ ------------
14020L __ ------- --------- --- -- - -
140205_ - ------ - -- --- - - - - - - - - - -- -
140206_ - - - -- ---- - - --- - - - -- - - - - - -

Indit3. 
(}- 6 
fi--11 

11-29 
29-32 
32-52 
52--05+ 

5.4 
5.2" 
5.3 
5.6 
5. 6 
5. 7 

The diagrammatic cross section (fig. 2) of Kent County from near 
Pojac Point to West Greenwich Center is typical of the general dis­
tribution of the soils from east to west. It shows a close correlation 
between the texture of the underlying bedrock and the overlying soil 



West 

.... 
ti 

500 

.e 400 

. s 

.~ 300 

~ 
~ 200 
..... 

100 

Sea level 

Gloucester stony sandy loam, level phase 
Rough stony land 

coarse­
grained 
granite 

Muck and peat 
Hinckley gravelly sandy loam 

Gloucester stony fine sandy loam 
Gloucester stony fine sandy loam, level phase 

Gloucester stony fine sandy loam 
Merrimac fine sandy loam, rolling phase 

Whitman loam 
Merrimac very fine sandy loam, imperfectly drained phase 

!
Merrimac fine sandy loam 

!
Hinckley loamy sand 

Gloucester stony sandy loam 

I Gloucester stony fine sandy loam 
j ?loucester stony fine sandy loam, level phase 

Gloucester stony fine sandy loam 
Whitman stony loam 

Gloucester stony very fine sandy loam 
Gloucester stony very fine sandy loam, level phase 

Gloucester stony very fine sandy loam 
.Narragansett stony loam, level phase 

Narragansett stony loam 
Narragansett stony loam, level phase 

Narragansett stony loam 
Narragansett loam 

Newport fine sandy lo . 

1 : Warwick fine sandy loam 

Mostly medium-grained 

i i i 111 I I I I I l-,~inl~~~1-r~;;1:1~:f~21:;:a:am10am 
\ 1 I Mansfield silty clay loam 

' : I Peat, salt-mai-sh phase 
J I Coastal beach 

granite r I I I 1 1J1 

Glacial till 

l I I t !ti 

: l t:: 
~~~~~..::::c=:==.:=;,:_,o~~-'":>.:· ·::::· ~illl.l"""''.--po jac Point 

Glacial till outwash Depth to bedrock 

V: l ITlilJilill] EJ 

phase 

FIGURE 2.-Diagrammatlc sketch showing relationship of the soil types to elevation, parent material, and depth of glacial till, from Pojac 
Point on the east to West Greenwich Center. 

~ 
~ 

to 
~ 
~ 
t_tj 

> 
~ 

0 
"l 

0 
i:I1 
t_tj .... .... ..... 
U1 
H 
~ 
k1 

> 
'Z 
ti 
U1 
0 ..... 
t_-'1 

¥1 ,_. 
© 

~ 



SOIL SURVEY OF KENT AND WASHINGTON COUNTIES, R. I. 4 7 

and a correlation between parent rock and soil type. Soils developed 
from weathered glacial drift with a high content of shale and con­
glomerate materials give rise to the soils of the Newport, Warwick, 
and Mansfield series; those from the fine-grained schist and gneiss 
materials give rise to soils of the Narragansett and Whitman series; 
and soils derived from granite and similar crystalline rock materials 
high in quartz give rise to the Gloucester soils. Glacial outwash 
plains are distributed throughout and show but little correlation with 
the surrounding soils, but some correlation exists between the out­
wash plains material in the eastern part and the adjacent shale and 
.conglomerate hills that give rise to the Newport soils. 

Following is a detailed description of a profile of Gloucester stony 
sandy loam, as observed 1 mile south of Watchaug Pond, in a virgin 
soil area supporting a second- or third-growth pme and oak forest. 
The relief ranges from rolling to rough. The soil here resembles the 
Plymouth soils as much as it resembles the Gloucester soils, but it has 
been mapped with the Gloucester soil. This soil is characterized by an 
acid heavy leaf mat, 1 inch or more thick, which rests on a light­
gray acid loose high-silica layer about 2 inches thick. This has been 
leached of bases and colloids and is low in nitrogen, except where the 
partly decomposed oraanic matter from the layer above has been 
mixed with the mineral material. This layer is underlain by a more 
dense brown sandy loam horizon, 4 or 5 inches thick, in which iron 
and alumina have accumulated. The material in this layer is more 
compact than in any other layer in the profile. It is more reddish 
brown adjacent to the gray layer and becomes less brown with deJ;>th. 
This material gradually changes to a loose friable light yellow1sh­
brown sandy loam layer at a depth ranging from 13 to 17 inches. 
The material in this layer changes rapidly to pale yellowish-brown 
loamy sand that, at a depth of 28 or 30 inches, rests on a slate-gray 
loose heterogeneous mixture of angular sand, sandy loam, and gravel. 
This material continues without any stratification to the underlying 
coarse-grained granitic bedrock. In most places the depth to bedrock 
is about 10 feet, but in the terminal moraine section it is much deeper. 

The soil genesis of the other Gloucester soils is similar to that of 
Gloucester stony sandy loam. On the level areas, which are not sub­
ject to erosion, the surface soil is naturally thickeri and the subsoil 
is slightly deeper, but in most places on the sloping and the bedrock 
is near the surface. The finer textured members of the Gloucester 
series are heavier throughout and less leached because they are not 
so excessively drained. The physical properties of the soil differ 
with differences in texture, therefore, the very fine sandy loam has a 
higher water-holding capacity and higher fertility and is more pro-· 
ductive than the sandy loam. The textural differences are partly in­
herited from the parent material from which the soils have been de­
veloped and are partly a result of soil-forming processes such as 
climate, relief, vegetation, and age. 

The Narragansett soils are somewhat similar to the finer tex­
tured members of the Gloucester series. They are developed in 
slightly less sloping topographic positions and are derived from 
slightly finer grained rocks, mostly schist and granite ~neiss. These 
two factors have influenced the soil material to a sufficient extent to 
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have an effect on agricultural use as well as on the development of the 
profile. The surface soil is slightly darker from a greater accumula­
tion of organic matter due to the slightly heavier subsoil layer and to 
less perfect drainage. The B horizon is a lighter yellowish brown 
tha,n the corresponding horizon in the Gloucester soils. The great­
est difference between the soils o:f the two series is in the lower part 
of the B horizon and the up~er part of the C horizon. At a depth 
ranging from 26 to 32 inches is a gray somewhat firm till that is com­
pact in place but can readily be crushed between the fingers. In places 
this layer extends to a depth of many feet, but in other places it is only 
a foot or two in thickness. In either condition it is sufficiently cemented 
to restrict percolating water, causing it to flow laterally to hillside 
springs or seeps. Locally it is called a hardpan, but it is not im­
pervious to water and lacks the hardness and chemical characteristics 
of a true hardpan. Lack of drainage has caused a slightly mottled 
gray and rust-brown coloring just above the C horizon. The relief 
has influenced the degree of drainage, and this is reflected in the pro­
file; that is, on the flat or depressed areas the surface soil is darkest, 
the mottled layer is most pronounced, and the cemented layer is more 
compact, whereas on the sloping land the surface soil approaches the 
color of the Gloucester soils, the mottled layer is indistinct, and the 
compaction is slight. 

The poorly drained soils, lyinO' in swamplike positions, along 
streams, around springs, and near a'rainageways, have not been acted 
upon by the soil-formmg processes to so great an extent as the better 
drained soils,. and they are, therefore, considered as younger or more 
immature soils. These include the Whitman and Mansfield soils. 
The Whitman soils occur in granitic areas associated with the Glouces­
ter and Narragansett soils, and the Mansfield soils occur in shale 
and sandstone areas associated with Newport and similar soils. 

The soils of the outwash plains, like the better drained soils of the 
uplands, have characteristics indicating that the soil-forming pro­
cesses have acted sufficiently long to develop a normal profile. This 
is illustrated in the following description of a profile of Bridge­
hampton silt loam, as observed in an exposure 1% miles northeast of 
West Kingston : 

1. 0 to 8 inches, very dark grayish-brown to nearly black (when moist) or 
dark grayish-brown (when dry) friable silt loam which is mellow 
under cultivation but somewhat compact when in sod. This material 
is composed of a mixture of single-grained and crumb structures. The 
examination of a clod reveals many small pinholes which become· 
larger with depth. 

2. 8 to 14 inches, yellowish-brown to light yellowish-brown friable single­
grained vw:y fine sandy loam slightly less heavy than the surface layer. 
This layer contains some material resembling in color the material in 
the layer above, evidently translocated by boring insects. This layer 
gradually changes in color to the underlying layer. 

3. 14 to 35 inches, olive-gray velvety very fine sandy loam, easily recognized 
by its striking color as compared to the yellow-colored layer above and 
the rich-brown layer directly below. 

4. 35 to 44 inches, rich yellowish-brown or rich-brown friable single-grained 
very fine sandy loam. This layer seems to have a concentration of 
iron and possibly alumina, it is slightly heavier than the olive-gray 
layer above, and has some indication of a clay structure, which is 
lacking in all the other layers. 

5. 44 to 50 inches, fine sand, coarse sand, and some :fine gravel, mostly gray. 
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<>. 50 inches +, the material becomes coarser in texture and more open in 
character with depth. 

The material in all layers is acid in reaction, the pH in the first three layers 
being about 4.5 and in the last three layers about 5.5. 

The heaviest textured Merrimac soils are similar to Bridgehamp­
ton silt loam, exc~pt ~hat gravel is nearer the surface and tJ:.e oliye­
gray layer is lacking m many places., The other outwash plam~ SC?ils, 
.even those influenced by strong glacial currents, have profil~s smular 
to Bridgehampton silt loam. The content of coarse material, depth 
to gravel, and degree of drainage all differ from place to place, but 
the sequence of horizons is nearly the same. The surface layer is 
the darkest and heaviest layer of the profile, the second layer is yel­
low and ma:y or may not rest on a gray layer, but the profile every­
where contams a rich-brown layer just above the stratified sand and 
gravel layer. This profile occurs in the Merrimac, Carver, and 
Bridgehampton soils, as well as in the Hinckley soils. 

The soils of the eastern part of the area, in what is known as the 
Narragansett Basin, have somewhat different characteristics from 
those farther inland. This is mostly clue to the parent material from 
which the soils have been developed and partly to the relief. This 
section includes the Newport soils on the uplands, the Warwick soils 
on the level outwash plains, the Quonset soils on the hununocky 
relief, and the Mansfield soils, previously described, on the poorly 
drained mineral soil areas. 

A profile of Newport sanely loam was observed in a cultivated 
field one-fourth mile southwest of the railroad station at Wickforcl. 
This soil profile is typical of a normal soil in the Narragansett Basin. 
It is as nearly mature as any soil of the leYel uplands in this 
part of Rhode Island. The parent material (glacial till) is com­
posed largely of shale, sandstone, and schist materials. 

1. 0 to 8 inches, sandy loam, which is loose, friable, single-grained, and of 
unusual color, in places being somewhat green, in other places having 
a purple cast, and in still other places being dark gray. As observed 
in the profile southwest of Wickford it had a purple cast, in the adja­
cent cultivated field it had a dark, but not black or even very dark 
grayish-brown, color. Many small angular stones fire on the surface 
and throughout the upper horizon. 

2. 8 to 24 inches, friable single-grained incoherent greenish-tinged yellow 
sandy loam which contains many clusters of insect casts composed of 
dark-colored material. 

3. 24 to 48 inches, a mixture of coarse sand, gravel, and sandy loam material, 
which ranges from greenish gray to yellowish brown and is inco­
herent and slightly acid. 

4. 48 to 60 inches, olive-green heavier sandy loam, which is firm in place, 
but which readily crushes into sand particles with a somewhat green 
cast. Tlie material in this layer is very slightly acid. In places this 
heavier layer is much nearer the surface, and the gravelly sandy layer 
is lacking . 

.All the layers contain some small black slatelike pebbles about one-fourth 
inch in diameter. 

The Warwick and Quonset soils bear the same relationship to the 
Newport soils that the Merrimac and Hinckley soils do to the 
"Gloucester and Narragansett soils. They also differ from the Merri­
mac and Hinckley soils, respectively, as the Newport soils differ from 
the Gloucester soils. The soils of the granitic region do not have 



50 BUREAU OF CHEMISTRY AND SOILS, 1934 

the greenish-blue shale-influenced subsoil layer that is characteristic 
of the soils in the Narragansett Basin. 

Following is a description of a profile of Warwick loamy sand as 
observed one-fourth mile south of the Washington-Kent County line 
along the east side of the New York, New Haven&. Hartford Rail­
road. The excavation where the soil was observed was near a good 
stand of black locust trees. Under the locust trees the grass was 
much greener, thickerhand more vigorous than the grass growing 
under some small pitc pine trees or in the open, less than 50 feet 
away. 

1. 0 to 6 inches, brown friable loose incoherent heavy loamy sand which is 
somewhat laminated and contains many grass roots. 

2. 6 to 18 inches, yellowish-brown loamy sand, very similar to the material in 
the layer above but containing some black rounded pebbles. 

3. 18 to 30 inches, yellow fine sand containing mauy black fiat platelike 
shale fragments. The material in this layer is loose, friable, and 
incoherent. 

4. 30 inches +, olive-green slightly cemented sandy loam which is firm in 
place but crumbles readily when crushed between the fingers. In 
some places this layer may come very near the surface. This material 
does not interfere with rapid percolation of water or penetration of 
roots but seems to be beneficial, as this soil is more productive than 
the corresponding types of either the Merrimac series or the Carver 
series. The material in this layer is less acid than that in any of the 
layers of the Merrimac or Carver soils, because of the higher content 
of calcium in the parent rock from which it is derived. 

TABLE 9.-Mechanical analyses of Bill) soils from Kent and Washington 
Counties, R. I. 

Fine Coarse Medi- Fine Very 
Soil type and sample no. Depth gravel sand um sand fine Silt Clay 

sand sand 

---------------
Ne.rre.gansett loam: Inches Percent Percent Percent Percent Percent Percent Percent 

140259 _ - - ------------ ------------ 0- 8 0.6 3. 5 5.8 14. 4 19. 6 46. 5 9.6 
140260_ - - -------------- -- -------- 8-18 .3 3.0 5.0 15. 3 21. 5 50. 7 4. 2 
140261 _ - - - - - - - - - - - - - - -- - -- - - -- - -- 18-36 . 4 2. 7 4.9 12. 7 29. 3 48. 0 2.0 
140262_ - ------- ------------------ 36-40 6.6 9.4 5.9 14. l 22.2 36.9 5.0 
140263_ - - - -- - ---- --- ------------- 4o-50+ 9. 3 26.0 22. 4 24.2 6.6 9.4 2.0 

Gloucester stony sandy loam: 
l 4022L _ - -- -- -- -- - ------- -- ------ 0- l 11. 2 18. 6 12. 1 23. 2 13.4 18.4 3. 0 
140222_ - ------- -- ---------- ------ 1- 3 7. 5 18. 3 16.0 25. 7 13. 2 13. 5 5.9 
140223- - - ------ -- ----- ----------- 3- 4 9. 6 21.8 17. 2 25. 3 11. 6 11. 5 2.9 
140224- - - -- - - - - - - - - - - - - -- - - - - - - - - 1\-13 12. 7 19. 3 14. 3 22. 2 12. 5 14. 9 4. 1 
140225_ - - -------- -- -- - ----------- 13-28 13. 2 19. 5 14. l 22.8 11.8 15. 4 3.3 
140226_ - - -------- -- -- ------------ 28-48+ 17. l 28. l 18. 4 23. 7 8. 3 3. 3 1. 0 

Newport fine sandy loam: 
0- 8 140264- - - ---------- -- -- - --------- 3. 7 10. 5 12.9 24.9 16. 0 24. 2 7. 7 

140265_ - - ----- ----------- -- ----- - 8-24 4. 4 11. 5 15. 2 25. 3 13. 5 22. 0 8.1 
140266_ - - ---------- ---- -- ---- - -- - 24-48 8. 5 15. 3 22. 7 27.0 11. 6 11. 7 3.1 
140267 - - ------------------------- 48-60+ 5.2 10.0 12. 4 27.2 15. 6 24.6 4.9 

Hinckley gravelly sandy loam: 
140217 - - - ---------- ---- -- ------- - 0- 5 10.1 17. 6 12.0 16. 8 13. 3 23. 3 6. 9 
140218_ - - ------------------------ 1\-13 10. 7 20.1 14. 8 18. 5 10.1 21.0 4.9 
140219_ - - ------- --------- ---- -- -- 13-30 32. 0 37. 4 13. 5 11. 5 2.4 l. 4 I. g 
140220_ - - ---- -- -- --- ----- ---- -- -- 3o-so+ 32. 6 37. 5 12. 6 9. 7 2.6 2.9 2.1 

Bridgehampton silt loam: 
140240_ - - ---- --- -- ------- ---- -- -- 0- 8 2.0 3.8 3.1 4. 3 10.8 65. 6 10. 3 
140241- - --------- ---------------- 8-14 1.8 2. 7 2.1 3.4 12. 6 76. 1 1.2 
140242_ - - ------------------------ 14-35 .5 .7 .7 I. 3 14. 1 80. 7 2. 0 
140243_ - ----------- -- ------------ 31>-44 2.0 3. 6 2.6 4. 4 13. 0 65. 0 9.4 
140244_ - - ---- ---- -- -------------- 44-50+ 16.4 35.4 20. 7 11. 2 5. 5 8. 7 2. 0 

Merrimac loamy sand: 
140250_ - - ------ -------- -- --- ---- - 0- 6 6.0 12. 6 14. 7 32.1 13. 0 14.8 6. 7 
140251- - - ------------------------ 6-12 7.2 11.9 14. 6 34.3 11. 6 13. 5 6.9 
140252_ - - ------------------------ 12-18 6.2 10.3 16. 5 42. 6 11. 5 10.6 2.4 
140253_ - ------------------------- 18-48 6. 5 14. 0 24. 0 36. 4 11.3 6. 3 1.5· 
140254_. - ------.-- --------------- - 48-60+ 29.6 30.6 16. 6 15. 4 3.2 3.8 .8· 
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Soil-forming processes have only slightly influenced the less ex­
tensive immature soils, such as dune sand and coastal beach. 

The organic soils do not differ essentially from other organic soils 
throughout New England and the Lake States. Fringing the swamps 
adjacent to coarse-textured sandy plains soils in many places, a 
shallow muck or .Peat layer overlies a thick layer of bleached sand 
that rests on an Iron ortstein layer ranging from 2 to 4 inches in 
thickness. This indurated layer usually IS at or near the level of the 
water table. In areas adjacent to heavier textured plains or upland 
soils, the muck or peat layer rests on gray or gray and brown mottled 
heavy-textured material. 

Table 9 gives the results of mechanical analyses of six soils. 

SUMMARY 

Kent and Washington Counties, comprising a total area of 49!! 
square miles in the southern part of Rhode Island, include about 
one-half the area of the State. 

Physiographically the area is comprised of two distinct divisions­
the eastern or Narragansett Basin division, and the western hilly 
division. The elevation ranges from sea level in the N arra~ansett 
Basin to a height of 610 feet in the. northwestern corner or Kent 
County. 

The climate is humid, being characterized by medium-cold wet 
winters, short medium-warm summers, and wet cool spring and fall 
months. The fairly cool summer climate, as well as the beautiful 
summer resorts, makes this area very popular with summer tourists. 

Hay is the leading crop, followed by corn, potatoes, vegetables 
harvested for sale, and oats, ranking in acreage m the order named. 
In 1930 only about 20 percent of the area of the two counties was in 
crops1 including land in pasture and fruit trees. Most of the re­
mammg 80 percent of the area was in forest. 

Dairying is the most important type of farming, with poultry 
raising second, both types being concentrated near the larger towns. 

Rhode Island is one of the most densely populated States in the 
Union, but despite this fact the State contains large tracts of forest 
land seldom traversed by man. Nearly 97 percent of the population 
is urban. 

The counties lie in the region of Gray-Brown Podzolic soils of 
northeastern United States and were once covered with forests of 
pine and hardwood. The entire section has been covered with a 
mantle of glacial drift of variable thickness, and the mineral soils 
have been influenced by the glacial till and to less extent by the 
underlying rocks. . 

From east to west across the area a correlation exists between the 
soils, the parent material, and the agricultural use. 

In the eastern, or Narragansett Basin, division the soils have been 
derived to some extent from the weathering of shales and conglom­
erates. The dominant soils are the Newport in the uplands, the 
Warwick on the level plains, the Quonset on the hummocky areas, 
and the Mansfield in poorly drained areas along the drainageways. 
This division comprises the best agricultural farm land in the two 
counties. The Newport soils are used extensively for hay and pas­
ture, Kentucky bluegrass being the dominant permanent pasture 
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grass with a small proportion 0£ Rhode Island bentgrass. The 
Warwick soils are productive £or hay and especially J?roductive for 
truck crops. The Quonset soils are used for producmg hay. The 
Mansfield soils produce grass and forest trees. 

Inland from this group 0£ soils is a narrow belt 0£ soils derived 
directly or indirectly from the weathered fine-grained granite gneiss 
and schists, which give rise to the Narragansett and Ninigret soils 
on the uplands, the Bridgehampton soils on the plains, and the 
heavy-textured Whitman soils on the poorly drained upland areas. 
This section is also considered good agricultural farm land but, on 
the average, is not quite so desirable as the section to the east. 

The Narragansett soils, although good for permanent pasture, 
support less Kentucky bluegrass and more bentgrass than the New­
port soils, and they also support some fine-leaved fescue. The level 
areas are as productive for cultivated crops as any of the uplands 
in the two counties. Ninigret very fine sandy loam, occurring near 
the southern coast, is used similarly to the level areas of the N ar­
ragansett soils. The Bridgehampton soils are the best soils in the 
State for growing potatoes. The heavy-textured Whitman soils are 
used only for pasture and for forest. 

In the western hilly division the soils have been influenced by 
coarse- and medium-grained ·granite and other crystalline rocks. 
These soils include the Gloucester in the uplands, the Merrimac and 
Carver on the level plains, the Hinckley on the hummocky land, the 
light-textured "Whitman on the imperfectly drained land, and muck 
and peat in the swamps. The Gloucester soils are used mostly for 
forest, deJ?ending on the slope 0£ the land and the texture of the 
surface soil. The level an'as and more heavy textured soils are used 
for cultivated crops and hay, but the yields are less than on the 
Newport and Narragansett soils. Permanent pastures support a 
dominant growth 0£ fescue with a smaller proportion 0£ bent,grass 
and some Kentucky bluegrass in the more moist areas. The heavier 
textured types of the Merrimac soils are used to good advantage 
for truck crops and for general farm crops. Most of the other soils 
mentioned are used for forest. 

Coastal beach, dune sand, tidal marsh, peat, salt-marsh phase, and 
rough stony land are nonagricultural or are used to only a very small 
extent for agriculture. 

All the soils of the area surveyed are acid, except where they have 
been heavily limed, but the soils in the eastern and southern parts are 
the least acid. Thus, the Gloucester, Hinckley, Merrimac, and 
Carver soils are more acid than the N arra~ansett soils which, in 
turn, are more acid than the Newport, W arw1ck, Quonset, and Nini­
gret soils. All the very wet soils are very acid, the organic soils 
being more acid than the mineral soils. 
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A, Plowed field of Narragansett loam near Peace Dale; B, typical rural Beene on Newport loam; 
C, planting trurk·garden seeds on ~Ierrimac fine .sandy loam. 




